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NEVER SAY DIE Editorial by Ken Sessions K6MVH

The lo ~ely Sha,on La Tratlle, of Yantronics,
Ineo,po.ated. demo nstrotf'd 2m tra n scei~e.s.

amplifiers. and antennas.

D. , Phil [Jat... . . ~p.~sen 'in~ th eN~w Mex ico
r~pl!Q ter chaltl. glIl'f' a slide Pl'eUn lalion
showin, ,epUler prop en in the midwest.

Pr~(1)' U nda M"eller, wife of WB61GZ,
tf'nd~d M ' i ll Room 1011.<4 , 0 SpllT-of-the·
mllmenr hospila/ity silitt.,.

SAROC was great fun th is 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 th is time.

Times are a'c bangtn'. too . A few
years ago . gamblers and hotel of ficials
got uptight at the sight of individuals
ca rr y ing ha nd -h el d t ransceivers
through the casinos. But with literally
hund reds of z m FM units protr uding
from the pockets of so many hams
this year , the hotel people apparently
grew accustomed to it. No o ne re
por ted any prob lems at all - excep t
for the' fact that the hotel security
people reported ly complained that the
hams had newer and bett er equipmen t

THE FM SCENE

THE WORLD OF IE]
and every mobile with in 100 miles o f
town. My last contact was from the
airpo rt as I wen t to get on the plane
and I said good bye to Ken, who was
just that minu te get ling out of bed
back at the hote l. TWA shut me up
from there until I landed in Boston. I
have this black curse to put on TWA:
May the board of directors cat one
meal a week in the touri st sectio n of
their plane s. That 'll hold 'em.

FM/Airborne
Yes, I use my litt le two meter FM

hand transceiver while I'm a passenger
on the airlines! It wor ks cu t beauti
fully, too. About the only serious
problem I have with it is trying to get
a word in edgewise on the repeaters I
fly over. An too few of the fellows
talking oyer repeaters ever give even
one second -for a passing-through
breaker. !

On the way to Saroc I 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 I wns
withi n range.

How about the plane, you ask?
Many of the FM'ers who have hand
units have tested them to make sure
tha t no inter fer ence is caused to the
plane radio or instruments and none
has occurred. Conside ring the use of
FI\L the frequency and the low power
involved . I would not expec t to find
any interferen ce. Most o f the FM'er<;

~
SARO C 1971

These being day s of impoverish
ment , [ had no t intended to make the
scene at Vegas. At the las! minute Ken
put on th e pressure and, with the
hopes o f perhaps selling il page or two
of ads to help balance the books, I
hopped on down there.

Just after taking of f from Bosto n I
had a short contact with WITNO
through the WIAlE repeater in Con
cord , N.H. No answers at Schenec
tady . .. so me shor t contacts in west
ern New Yor k . .. Cleveland was kepi
busy with long-winded nonlisten ing
talkers .. . ditt o Detroit ... con tacts
in Chicago .. . no one around in Ur
bana . .. and so it went. Omaha was
no t open to breakers. Abou t ten
minutes out of Vegas I picked up their
repeater and ta lked with the gang the
rest of the way in. while waiting for
baggage. and during the limousine ride
to the hot el. One mo bile pulled up
alongside, waved. and then broke in to
say hello.

It was co lder in Vegas ( 15°) than in
New Hampshire so I grabbed my
camera and wen t across the str eet
(w atching out for any possible
ARR l ·drlven cars) and took pictur es
of the' lee-encrusted fountains at
Cecscr' s Palace. Art Housholder
W9TRG, arriving on a Fro ntier Air
lines plane, came through the repeat er
at this time and I talked with him as
he new over Lake Mead and later
while he was waiting for his baggage at
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the desk of FCC' s Bill Grenfe ll, who
will get going on them some time
before midyear.

SA RGe's disp lay area looked
pretty much " FM," too , with manu 
facturers proudly showing th eir latest
FM transce ivers, rf amp lifiers, and
other related hard ware . Art Hous
holder showed slides of Spectrorrics to
a packed house. The fact th at he did it
in the "hospita lity suite" cont ribu ted
to its popularity; the room was stoc k
ed with free beverages

For me, SARGC was a step ping
sto ne to a tropical vacation , When the
convention was over, I flew to Los
Angeles for a week in the sun and
smog. Thanks to the hospitality of my
Californ ia friends, the week was not as
expensive as it could have been ,

But I' m glad the week en ded when
it did, My California friends all know
that I flip over Mexican foo d, and tha t
Mexican food is just not available in
New England , So each of my co ntacts
in Californ ia went overboard to serve

than the y themselves had been issued. Mr. Henry's evasiveness was unde r-
C 'est fa vie! standable, in view of the fact that the

Some nice surp rises were in store FCC does not plan to get deep ly
for conventton-goers. Mr. Everett involved wit h re peat er legisla tion until
Henry, FCC officer in charge of ama- after the "phone band expa nsion"
teur and CB policy-mak ing, sho wed issue is settled. The not orious doc ket
up and agreed to answer questions (i8803) as well as my own pet itio n
fro m FM'e rs. He dre w a bigger cro wd (RM-1725) are both stac ked neatly on

;

Walr Henry , of Henry Radio, shawed his
company 's n~w high-performance, iow·cost
Tempo FM transceiver, which was itself 0
nnas h success ot th~ convention.

in th e FM room than any other
speaker on any other subject in any
ot he r quarter. He was peppered wit h
questions abo ut repeater rulemaking,
unofficial sanct ions, and suc h matt ers,
and ma naged to sidestep all major
issues with the adeptness of a pohti
can ,

~1
T he who le staff of Regency Electronics showed up, They w er e
k ep t bus y demonstrating th e company's growing lin e o f equip,

ask the plane cap tain for permission
to use t heir rig while flying and,
though permission can be refused on
the basis of a regulat ion against using
receivers in a plane, usually there is no
hit ch.

Sad to say, TWA has been one of
th e least cooperative with amate urs.
Alas, I've been riding with TWA since
the y were Tr anscon tinental Western
Airlines, over 40 years ago , bu t I will
choose alternative travel in the fut ure
where possible since I do enjoy oper
ating while traveling. It wouldn't hurt
th em any to be nice , .. there is a lo t
of compe tition . .. and a growin g
number of ama teurs with hand trans
ceivers. The new little Drake un it ( I Y2
watt s) wou ld be ideal for this!

Perhaps I should be in mor e awe of
th e complicated electro nics in these
planes, but my experience as a pilot,
my tenure with Airborne Instruments,
Labora tories, and oth er backgro und
has lessened the mystery . Add to that
severa l tr ips with no interference re
porte d, even with a 5W unit , and
similar re por ts fro m a dozen or oth er
amate urs .

So look fellows. when you are
talking through a repeater abou t
somethi ng of earth-shak ing impor
tance, like how ma ny 6SN7s you have
left from the old days, won't you be
nice enough to at least tak e one
brea th between tra nsmissions so I can
break in for a minute or so and say
hello as I pass over on some othe r
airline than TWA? You can 't imagine
how frustrat ing it is to hear you down
there ta lking' with out being able to
ever break you!

New Repeater Bulletin
Mike WA8UGT has anno unced that

he is plann ing on start ing a rep eater
bullet in later this year. I am sure that
all of us who remember the fine FM
Journ al that Mike and Ken Sessions
published ;will be pu lling for him to
make it this t ime . With all but one
ama teur magazine report ed to be in
the red this is a particularly difficu lt

the airpo rt . . . I was just walki ng
around taking pictu res aU the while.

SARGC was an FM convent ion this
year. The ARRL Forum pulled about
a doze n while the FM Foru m next
door was jammed wit h hundreds. Ken
Session s organized the FM program
and it certainly was the hit of th e
convention. Most of the ex hibitors
were FM orient ed ... Regency was
there en masse . . .rvaritronics d is
played their mobile IC2F, their hand
un it, and lovely Sharo n LaTraille (you
saw her in the "Ham's Wide World")
... Drak e had their sideband gear

there, bu t the atte ntion was on the ir
Marker Luxur y FM rig and the brand
new T R-22 walkie-ta lkie unit , . . wa tr
Henry proud ly displayed his Tempo
FM rig .. . Galaxy was there with
thei r FM-210 ... Stand ard displayed a
new transceiver and a mini-rep eat er.
Lou Tristao had a tower that he feels
FM·ers willlike . . . Swan was showing
thei r new FM rig fro m Ja pan . .. Ross
& White sho wed the ir line of to ne
e n co d ers and decode rs, . Bentry
took or ders for a lot of cryst als from
their interesting booth . . . and so it
went .

A few non- FM manufacturers were
present too ... Dick Ehrhorn was
showi ng his new all-band linear amp
lifier , . Collins was there, but with
no thing new for the ama teurs an d no
FM plans whatever in the foreseeab le
future ... Carl Mosley was there
.. . Robot had a nice demo nstrat ion

of slow-scan television . Spec tro nics
brought a bunch of FM Mot orol a
hand transcei ver modules and the
building cro wd · cleaned him out
, , . ComSpec had its new gain vert ical

2m antenna on display as well as the ir
new 2 meter 50W amplifier . .. the
Pierce-Simpson FM un it made its first
appearance at SAROe.

My HT-220 hand un it was with me
day and night and I have to admit to
having a lot of fun . I kept in co nstan t
communication, with Ken, the FM
hospitality suit e, dozens of friends,
the con vent ion . the exh ibits, the talks ,
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VK HAMS HELP "LA BALSA" MAKE LANDFALL
by Alan Shawsmith

IARU REGAINS
OBSERVER STATUS

TURKISH HAM
NEEDS U.S. SPONSOR

-

In an ef fort to prove a 1000 year
old theory , th at the early peo ples of
Sout h America could have drifted to
Australia, by mak ing use of the Equa 
torial currents and winds, fou r cour
ageous young men, one of them being
a ham, HC9EBP. left Ecuador a n May
29 1970 , on a 45 ft ra ft made
basically of seven large balsa logs.
Appropriat ely, they named it La Bal
sa. Filled with the cha llenge of adven
ture. they hoisted a squa re mainsail
and with hop eful hearts, turned their
pr imitive ship and races westwa rd .
After a drtr t of more than 850 0 miles
across the Pacific, they arrived safely
at a small boat harbor named Mooloo
laba, 80 miles north of Brisbane.

This incredible sea jou rney, in a
nonpowercd craft , must rank as on e
o f the greatest ever by modern man.
Ot hers befor e this have SCi out from
the west coast of Sou th Amer ica , bu t
none have come so Faror been so long
at sea (16\ days) in one single hop.
They survived the trop ical heat , sick
ness, many severe storms in whic h all
but one were washed overboard at one
time or ano ther, includ ing the cat
Minette , and by a mixt ure of skill and
good fort une, managed to avoid the
numerous cora l reefs and shoa ls " long
the way .

The Int ernational Amateur Rad io
Union , an organizat ion of nation al
amateur radio societies run by the
ARRL, was removed fro m th e list o f
organiza tions permit ted to send o bser
vers to t he International Telecommun
ications Union meet ings by an action
of the lT V Administ rati ve Council in
1966.

IARU repr esen tati ves have never
been permitted to parti cipate as othe r
than silent observers at th e ITU con
ferences. Even amateu rs sent by th eir
national societ ies have been unable to
be accredited by thei r own cou ntry
de legatio ns (ex cept for th e U.S.) with
the result that radio amateu rs have
had virtua lly no say what ever on th e
frequency allocations set up fo r them.
As a resul t , amateur freq uencies have
been cons ta ntl y erodin g at the se eo n
ferences. The services best represented
have been able to ho ld or gain in
frequencies and th ose least rep re
sented have lost the most.

Now the ITU Administ rat ive Coun 
cil has reco nsider ed its decision lind
again will permi t th e IARU to send
observers to -the lTV con ferences.
While this is bett er than no thing, the
real action will come when amateurs
are permitted to join 'their cou ntry
delegat ions.

T - .-- .• -----'--'- - .-----

Selim Canb eken TA2SC, 19 , wo uld
like very much to co rne to the U.S.
and learn about elec tronics. There j ust
isn't any good ed uca tion in this field
available in Turkey and Selim knows
what he want s.

Amateur rad io has not been legal in
Turkey for citizen s since 1937 so the
ISO or so active amate urs have ope r
ated qu ietly and in fear. Radio equ ip
ment is almost non existent and gener
ally has to be bui lt fro m what can be
scrou nged. There are no radio stores
or manufacturers as in the U,S. Even
so Selim was able to bui ld a sideband
transceiver, a linea r amplifier and even
a slow scan televsion flyi ng spot scan
ner!

On April 28 , J 970 tile police came
a nd co n f i s c a t ed ev e r y thi ng

. antennas, test equipment, a pre
war Nation al IOOXA receiver, logs,
QSL cards, part s. transceiver , linear
... everything. This was a cruel turn

of events for this avid uma teur
Selim writ es, " Now I am a Tone

Maister for th e famou s Turkish singer
Zeki Germ . We are work ing every
night at night dubs. Th is life isn' t
goo d for me. Last year I finished my
school. I want to go to the U.S.A. for
an elect ronic educat ion. I can work

--,&_.-



for enough mone y to pay my way
while I'm in school. Perhaps I can stay
for one year and live with an Ameri 
can family , then I can select a good
way for my future . Perhaps I can
select to be an American citizen. I
have my high school diplo ma so I can
join a school to be an. electronic
enginee r or an electronic technician.
This is my idea l for my fu ture."

Are there any ham famil ies near a
good schoo l who might have room for
this amazi ng youngs ter? Write to th is
fine' boy . .. Selim Canbeken, P.O.
Box 106, Adapa zan , Turkey.

WSPGG was interested in getting a
copy of the RM's on file with the FCC
listed on page one of ou r October
issue. He wrote to the FCC and asked
for cop ies of the RM's. No dice. They
suggested he get in to uch with a
company that specializes in that ser
vice. Orville wro te to them, giving his
list , and got back a quote for the
service of $98.46 for the copies of the
nine RMs. Thi s coo led him.

RM PRICES STYMIE
PROSPECTIVE BUYERS

King Hussein was hospitalized in Lon
don for about three week s, possibly re
covering from a mild heart atta ck
brought on by his extended visits to a
number of coun tries dur ing the pre
ceding few weeks . Within a few days
he was on the air using a Drake sta tion
operating primarily on is mete rs with
the call of G5AT M, 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 num ber of amateurs that
had contacted JYl visited with him
dur ing his stay in Washington. Halli
cr at ters presented HM with an
SR2000 transceiver dur ing his Wash
ington visit. Hopefully we will be
hearing this un it from Jordan one of
these days.
Many interested amateurs had an op
portunity to see the king at length
dur ing a one ho ur inte rview on the
David Frost show. HM acqu itted him
self well on this show and those that
watched it were able to learn a good
dea l about the Mideast problems.

HIS MAJESTY OPERATES PORTABLE IN LONDON!

Uses Ham Radio to
Relax While Recuperating
from Heart Attack

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

At the official welco me on Aus
tralian soil soon after La Balsa crew
had landed, Captain Alsar pro ffered
his thanks and gratitude to all the
hams who had monitored his trans 
missions right across Oceania. They
were Raphae l XE lEEI, Joe HC20 M,
Gus ZMlRO, Sid AX2SG, Keith
AX4KS , Les AX4LZ , and many

tertec others. Well done, chaps! !

acting as controller, an intense daily
vigilance was maint ained . A varying
code of clicks was devised and in this
way much info rmation was exhanged
between the raft and the three hams .
For exa mple; Sid wou ld request them
to send four clicks if all fou r men
were fit and well. A group of two or
three clicks would ind icate the
number of knots drifted during each
24 hours . Their position in Lat . and
Long, the state of the weather, the
barometric pressu re , and much other
vital info rmation was transmitted in
th is manne r.

The raft was now in a busy Aus-
tralian sea lane and all ships " ~=:::::"':"=::::=::::::::':=~~ L ~ L ~ _
bu t still no report came through. r
Excitement reached fever pitch. News
papers ran head lines, "L A BALSA OR
HOAX ? - INC R E D IBL E JO UR
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 dispatc hed to
search in the given area, but by
darkness no sighting had been made
and the affair rema ined as mys terious
as ever. The skeptics still insisted it
was nothing more th an an elabo rate
hoax . Then, at 2300 GMT on the next
day a searching plane radioed it had

locate d La Balsa twelve miles off the
Australian coast . The frequency came
to life as many hams who had been
listening quiet ly for days now briefly
broke with congratulations. Air and
sea emerge ncy rescue services directed
a boat to the scene and the raft was
taken in tow to the nearest harb or,
some 20 miles away . Capt. Alsar,
HC9EBP, and his crew, triumphant
and smiling, were ta ken ashore to a
thunde rous Aust ralian welcome.

Without the VK hams' timely vigi
lance and direction - and most of all,
their insistence that La Balsa - was
rea l - it is possib le that the raft could
have found itself in difficulties, handi-

Approaching Australia, they faced
their greates t danger, the treacherous
thousan d-mile-long Barrier Reef . It
was at th is poin t in their voyage tha t
the VK hams began to playa vita l par t
in th is Norse-like saga of the sea.
Amateur radio operators in Queens 
land and New South Wales were first
alerted by Gus, ZMJRO, in New
Zealand , that an unidentified vessel,
possibly La Balsa. was approaching
Barrier Reef. XEI EEl, 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 shou ld
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
cou ld send was a series of clicks (not
Morse). This raised the problem of
posit ive identification and caused
many who were listen ing to pro claim
the signals as a hoax . The first ham to
pick up these fain t clicking signals, on
28 October 1970 , was Sid Molen ,
AX2SG. Others then reported th em.
The unidentified vessel was asked to
send a certa in number of clicks , if it
was, in fact , the La Balsa ra ft. This it
did and regular daily schedules were
then maintained at 0400 GMT on
14100 MHz.

Many still refused to believe th e
signals were genuine. They insisted no
raft could remain afloa t for this length
of time, especially as othe r ships in
the area had reported no sightings . So
the mystery deepened as the still
unidentified boat approached th e East
Coast of Australia. At first it appeared
to be on a collision course with the
Swain reefs , one of the most treach
erou s areas of the Coral Sea. However,
a wind change enabled the raft to
bypass th is dangerous area. Keith
Schleicher, AX4KS, and Les Bell,
AX4 LZ, were now both receiving the
clicking sounds very clear ly. With Sid

News Page Two



WfSTEHNfHS ACTlUf IN SlOW-SCAN TV
TOKELAUS

The ZM7-Tok elaud effort looked
ready rc roll, th en it fou ndered. Init
ia lly VE7HE and VESRA had planned
to stay at the ho me o f the Catholic
priest on the Tokcl aus. However , with
Pope Paul VI visit ing Pago Pago , the
padre locked up and too k o ff to serve
on Ihe reception committ ee. Th en the
cap tai n of the vessel they were to use
began to worr y about th e typh oon
season and the rhin oceros beetl e and
soo n bot h the ho using and the t rans
por tation had evaporat ed.

Ap paren tly the re is no docki ng
space at these Islands and ships have
to lay offsho re. The rhinoceros beetle
infests the palms and ships have to get
beyon d th ree miles at night when the
beet le is prowling about in order to
avoid becom ing a hos t for th e beetle.
So with the typh oon season aro und
the corner and the beet le problem, the
vessel was no t availa ble . It seems th at
one must have definite accomm oda
t ion s to be allowed on the Tokelau!
and the captain of the vessel was nol
for laying o ff the island for any length
of time ,

So this effort d id not jell j ust abou t
the time when everyth ing seemed
ready to go. VE7HE and VEBRA
spent the week in Western Samoa
signing 5WIAG and SWIAR. The y
had a goud signal and their Tok elaus
efforts, which came close to being
accomplished , certai nly would have
go ne well.

NIUE
ZK2AG, Trevor , repo rted as act ive.

Was at l4210k c at 041 5Z -with an
HW-32 and using a dipo le 15 feet up
in a palm. Horne call said to be
ZM3TV . ZM4NH to hand le QSLs.
Mail service intermi t tent from the
island . .. abo ut on ce monthly. Said

IIDXNEws11

XW8
SA
AP
'WI
YK
TAffC
3W8

VE COUNTRIE~ BANNED
By special edic t da ted 14 October,
1970 , the Department of Com mu nica
tio ns has requested thai a ll Canadian
Amateu rs be alerte d to new regula
tio ns covering com mu nica tio ns with
various foreign cou ntries, As a result
the fifteen coun tr ies arc now on the
bann ed list under the aut hor ity of:
lTV , annex 2, 10 op erat ional bulle tin
No. 55',da ted 13 July, 1970.
A list of the forbidd en countr ies is as
fo llows:
Burundi 9U5
Cambodia XU
Cyprus ZC4
Gabon T RS
Greece SV
Indonisia SF
Iraq Yl
Jord on JY
U O,
Libya
Pakastan
S. Yemen
Syria
Tu rkey
Vie tnam

VU2GV

Ne w Delhi. We are happy to advise
yo u that we have been successful in
get ting a favourable respon se fro m Ihe
Governm ent to our pro posals for ut i
lising the radio amateur netw ork for
handling traffi c in emergencies. We ate
also hopeful that some arrangemen ts
can be work ed out for establishing an
emergency net for simu lated emer
gen cy tests by the author it ies. Thi s
will give adequate opport unity for
bot h sides 10 get acquain ted with
emergency procedur es.

In order to enable this to be
properly organised it is pro po sed to

INDIAN NEWS
the Western Slow Scan Te levision Net
and I hope th is will be of some help to
you . I will again list th e tim es and
frequencies of th e nets for your in
forma tion .

384 5 kH z 9:00 p.m. (PST) night ly
';'::8 kHz 9:30 p.m. (PST) night ly

Y'" 6''''''' ' HAM
POPULATION
EROSION

eral ar ticles present ed in 73 Magazine,
and W7F EN and W7ABW have an
art icle in June 1970 QST.

Early developments in SSTV have
been thoroughly covered by ou r sev
era l amate ur publi cati on s and a com
plete bibliography is quite com
prehensive and of grcat helo ,- - _.. ,- - r:.;;~;;:;..;.:c:.::..,,-,:c..::"':':":_-"--"':'-l
started in SSTV . As much of the
equipment must be de signed an d buil t
by interested parties I wou ld co nsider
this activity a great incent ive for
advancing amate urs in th e state of the
art and general perform an ce.

Th e above informa tion about cov
ers the act ivit ies and organizat ion of

bV W7SAB

The Western SSTV net has grown
10 q uite a few members (principally
on the west coast and midd le west
areas, though check-ins co ntinue over
the who le USA and anyone wishing to
check in is certa inly welcome ), Tech
nical info rma t io n a nd ex perience wit h
various eq uipmen ts arc available and
mo re especially ava ilab ility of hard -to 
get part s for those unable to loca te
them. New stations ate always wel
come and in fact such stat ions as
KH6BAS in Hawaii have been prac
tfcally de velo pe d with in fo rmat io n
over the air fro m W7SAB and K7 YZZ,
who have spent man y hours in gett ing
him set u p and operatin g, A lso sta
t ions K L7FHN and KL 7DRZ in Alas
ka have received assistance and har d 
to-get paris from the grou p. II LCF in
Bologna, Italy has drawn heavy sup
port ami parts in gett ing his sta t ion in
operatio n. ZS6 ASR and ZS6PP have
also received assistance. Likewise for
ZLlDW, Zll AOY , and ZLI NH (who
has actually visited the group). Some
con tacts have also been made with
UW6LC.

Normally the net is co nduct ed by
W7SAB w it h W7F EN, K7YZZ.
W7VEW, W7AUW. WA7MOV, K6STI.
K6IV, WA7LQO, W860MF acting al
ternale net co ntro l For some time the
net has been forma lized as th e Wes
rem SSTV Net and on 5 May th e 40
meter division of the Western SSTV
Net was o pened on 7220 at 9 :30 local
time. Some att empt s have been made
10 int erest ou r Canad ian friends in
SSTV and in fact a demon strati on has
been given recentl y at th e University
of British Co lumb ia with 55 Canadian
amateurs present in which slides,
equ ipmen t, lecture and actua l live
demon strati on was conducted. Dem
onstrat ions and lectures have been
given throug hout the NW at variou s
radio dubs and K7YZZ has had sev-

•
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iiEWS IS BAD NEWS. MAil YIIIR
~IES, PIX, AND NEWS 10 73 NOW.

I ANNOUNCEMENTS I

he would be on nightly when possible
but on Saturday s especially from
0200-0400Z in the 14220 -1 4240kc
area. Wally, SK2AF, presently on
leave .

Oman MP4MBB 1230Z 14235 , Joh n,
QSL G3LQP.
Trucian Oman MP4TDK 1530Z
14078, Dave, QSL RSGB.
Sudan ST5 AD 0730Z 1424 7, Alba n.
Pitcairn Island VR 6TC 0600 -0700
14185 Sunday , 0500Z 14230Wednes
day, Tom.
Rodrigues Island 3B9BZ Bert 1400Z
14200, QSL 388AD.
Laeeadivea VU5KV , QSL Box 3031 ,
New Delhi with 5 IRC 's.
Vietnam XV5HH 1230Z 14169, QSL
W9JT.

CHAGOS
VQ9SM said to be on pretty muc h

of a regular schedule. 14233k c at
0200Z daily ; 14030k c at 1400 Z.
Sometimes thi s rot at ion is reversed
and he may app ear at 14233 kc at
1400Z. Reported to be cry stal con
t rolled at these frequencies . QSLs go
to J A0CUV/! . . . Tack Kumagai, Post
Office Box 22 , Mitaka, Tokyo .

Rio de Oro . Ju sto EA9EJ is th e
on ly act ive statio n in th is rare spot .
Four other amat eurs are presently in
the coun try, but no licenses for op era
tion are being issued by th e Spanish
authorities. Only Justo may operate
his rig and no one else. Ju sto is usually
acti ve on Frid ay s and Saturdays on
14130 fro m 0600 GMT.

East Pakis tan ONSDO!AP2, 1420 6,
over there on hurricane relief mission.
QSL to ON5KL.
Sikkim AC3PT, Namu, 1230Z, 14292,
coming back to looong calls .
Arabic Net, 7Z3AB net contro l, Fri
day s 0830Z 21300, 0600Z 14200 .
You can work nice one s such as
YKI AA, SUI MA, ST2 SA, MP4BHH ,
7X 2's, 9K2 's, etc.
Caribbean Net, 3804 @ lOOO -llOOZ.
Canton Island K6AZB !KB6 Norm
0200-0500Z 14325.
Marcus Island, 2200Z 28550 , Dick,
QSL JA IBA .

il l OX
.. .FOOTNOTES

form an All India net at 203 0 hrs. 1ST
daily on 14 130 kHz. The net will
commence operat ion with VU2KV as
the Net Control but we require volu n
teers to act as alternative s for net

II 18 nOT en- I control.
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 wor kab le.
We would like to know who all wo uld
be int erested in getting t hese and get
on RTTY . RTTY would grea t ly facili
tate traffi c handli ng in emergencies
and would make th is easy and fast .

I

NEW PROD UCTS
Ca/lbook Supplement

The Radio Amat eur Callb ook Mag
azine has come up wit h a new and
valuab le service . .. a quarterly supple
ment. Now, instea d of having to buy a
complete new Callboo k every quarter
if you want to be sure and have the
latest addresses, you can update yo ur
most recent book with this supple
ment .

The supp leme nt even has some
advantages over th e regular Callbook
listings in that it lists all call letter
changes when amateurs move from
one call area to an oth er and also lists
all decea sed amateurs as such . This is
va lua ble information t hat we've
missed in the past.

Th e Spring 1971 Supplemen t wi11
sell for $3.50. That comp ares favor
ably wit h th e $8 .95 for the U.S. book
and $6.9 5 for the DX edition. The
Suppl emen t covers U.s . listing s and
U.S. possessions onl y.

ARRL GREAT LAKES DIVI SION
CONVE NT IO N

MUSKEGON COMMUNITY COLLEG
QUARTERLINE RD,
MUSKEGON , MICHIGAN .
LAR GE SWAP & SHOP, MEETINGS
FOR ALL MARS PROGRAM S, VHF
REPEATER PROGRAM , NET & .
TRAFFIC MEETI NGS, RTTY FOR 
UM, HAM TV , RACE8-CD, MID
CA RS , QWCA MEETING , AND
MANY MORE. COMPLETE LUNCH
EON FACILITIE S, PARKI NG FOR
OVER ONE THOU SAND CARS ,
EASY ACCESS VIA INTERSTATE
196 & US-3 1 TO MUSKEGON ,
JUNCTION OF US-31 & MICH. 46.
CO MP LET E N EW AND COM
FORTABLE FACILITIES AT THE
NEW MODERN COLLEGE. MAIL
ADDR ESS : P.O. BOX 691 , MUS
KEGON MI 4944 0

oorc QSO PARTY
The Old Old Timers' Club will hold

its 1971 QSO party April 2nd throu gh
April 5th start ing and ending at 2300
GMT. Suggested frequenci es for- lo
cating the gang are plus or minus t he
follow ing: 3520, 3530, 3820, 383 0,
70 20, 70 30, 7240, 726 0 , 14279,
14290, 2 102 1, 2 1030 , 212 70 and

1280. Par ticipants shou ld avoid any
ble interference on any of these

frequencies wh ich may be used for net
oughou t the operations.

Columbus, Georgia Hamfest
The annu al Colu mbus, Georgia ham
fest will be held on March 2 1, 1971 at
th e Fine Arts Building behind the
Municipal Auditorium at the Fair
grounds. For information , writ e Joh n
Laney, K4VGI , 1905 Iris Drive, Co
lumbus, Georgia 3 1906 .

News Page Three



clar ified to avoid mislead ing you r
readers.

Virtually all OTL Ie's availab le
from any sour ce are in the so-called
"930" famil y which requir es a supp ly
of +5V :t1 0% rather than the +4V
men tio ned in the ar t icle .

Your de fin ition of an inver ter ta lks
abo ut "+ and - logic." In fact , an
Inverter has no t hing to do with po si
tive and negat ive logic or pos itive a nd
nega t ive volta ge. An inve rter me re ly
invert s the logic signal put into it : a 0
beco mes a } and a } becomes a O.

Figure 4 has tw o Jogic symbols
called 2-in pu t nand gates. The one
labeled " most com mo n form" is cor
rect , but the o ther is o ne repr e
sen tat ion of a 2-inp ut nor gate. T he
correct sy mbology is shown below :

The " ty pical buffer wil h gat ed in
put" in Fig. 5 is simp ly two and gates
with their in puts and o ut pu ts in par
alle l to increase the drive capa bility.
T his is possible with RT L, but is mo re
complicat ed with OT L and TIL.

T he " n ip-nap" in Fig. 5 is not a
flip-flo p unless nand ga tes arc subst i
tuted fo r the and gales show n.

The para graph which sa ys that yo u
can ma ke a '3-input gat e from a
4-inp ut gat e by grounding one of the
inputs is t rue fo r the nor gates used in
RT L but not for t he nand gates used
in OTL and TTL.

The existence of a clock inp u t has
no thing wha tosever to do wit h a
flip -nap being RS or JK. An RS
Flip-flo p is de fined by its resp on se to
the Rand S input s, as sho wn belo w:

R S Q
o 0 no change
a J 0
J 0 J
1 I unknown

•

I LETTERS I
G ra \' Mali N

T hese photographs refute u state
men t wh ich Wayne made in the ja nu
ary issue in the discussion of the EKY
Video SSTV gear. Wayne slate d thai
the SSTV pictures are composed of
blacks and whi les with no grade
shades. The SSTV standards prese ntl y
in usc prov id e for a con t inuo us gray
sca le bet ween black and whil e us Ole
Jl ho tograph~ cer tainly sho w. To be
fran k, (he Jack of gray values in the
gear that Wayn e was observing was

. - ,r

r
~

,, ;.i:~~
"M\~.

prob abl y a functio n of imp roper con 
struct io n or adjustme nt in tha t par
t icular p iece of gea r, Im prope r setup
of th e video discriminat or will de
crease tile dynamic range of the mo u
iter und result ill an over ly ccntrasty
pict ure. SSTV pict ures o f normal
well-lit scenes. wheth er televised wit h
a vidi con came ra or Ily ing spo t scan
ncr, have e xcellen t gray-sc ale ren
d ition and 1 11m sorry that FK Y's gear
gave the impression that lhis wasn' t
so . T here are eno ugh constra ints re
q uired wit h the SSTV sys tem tha t I
tend to he per haps overly se nsit ive to
co mmen ts that impar t still mo re

patches wor th? Is a human life expen
sive e no ugh?

At abo ut 033 0 EST o n Chris tmas
Day, 1970 , [ was dr iving home from a
pa rty a t a friend 's ho use in Miami. As
I pultcd up at a light o n a dese rted
street. I saw tha i the ca r o n my righ t
was smas hed in in the front, the door
was open, and a perso n was sitt ing on
the seat with a smas hed face , losi ng
blood , and in shock. At this time of
the mo rn ing , when very few perso ns
<I re awake 10 answer :I rad io call, the
Miami auto patch ena bled me 10 have
Ole pol ice and an ambu lance o n the
scene within three minutes.

The ability to con tac t the po lice .
while not necessar ily instrumental in
saving th is perso n's lire , has un
doub ted ly been so in the past , an d
will un dou btedly be so again in the
future.

To the opponen ts of FM and the
re peate rs , I wo uld like to ask anoth er
qu est io n. How wo uld you fee l if you
became involve d in an acci de nt o n a
deser ted road late o ne nig ht? Wou ld
yo u st ill be so opposed to that con
glo merat ion of black boxes, a ntennas,
and telephone lines jf the ham who
happened alo ng procu red a n ambu
lance Ior you'! Yo u kno w, it's hap
pene d in the past , and it co uld hap pen
again .

Ama teur radio is very muc h h a
ho bby of pu blic ser vice . If a repea te r
a nd a n autopatc h pro vide this part ie
1I11lr service only o nce in five yea rs:
what is the pr ice of a huma n lire?

j l'ffn ' )' R, Ha rr ow WA4RLG

HLCorreeli oll

We have read yo ur articl e regardi ng
the Regency HR-2 2 me ter FM trans
ceiver in the December issue with
grea t in terest. We were disappointed
to sec that th e char t co nt ained in the
article had o ne signif ica nt error and
one significant omission with regard
to our un it.

First, o ur SR-CMOoMA sells for
$335.00 no t $3 49.00 . It also com es
co mplete with 4 channel s, not just
146 .94 as indicated . I am sure these

--

D
=D-

NAND

:=[r

D-
NOR

tha t I ask Illy frie nds to write a sho rt
lette r indi cat ing what we ham ex peri
men te rs ha ve acco mplished a nd huw
my activity has influe nced or he lped
their prog ress. I'm sure any thing that
could be trut hfully sa id will a id the
city officia ls in unde rstand ing more
abo u t ham rad io and it s bene fits .

If yo ur loca l newspa pers ha ve wri t
ten up ham acti vities or accomphsh
me nts . include the cl ippin gs wit h your
le tte r. He sure to include a ny specific
asso ciat io n an d activi ty wit h me.

Please add ress you r teuer to :
San Jose City Cou nc il

RO I N. First St reet
San Jo se CA

Letters sho uld be mail ed as soon as
poss ible.

Mike Sl,lal K6l\1YC

Hr.!.P!
I recen tly carne int o so me goo d

for tune by being handed th ree wide
band umptificrs. Inst ru ments for ln
dus try Mod el 500 A, withou t tech
data . Since I am a Novice and very
limite d in my elec tronic back ground I
woul d like 10 know huw a nd where I
migh t use these beautiful pieces of
electronic gear . And if It's no t aski ng
too muc h, ho w abo ut where I mig ht
pick up a schema tic and so me addi
t io na! tec h da ta , as the co rpor ation is
now de fun ct .

Ted On)'l,hcuk WN30lP
302 Red Riv er Avl'.

W.S.M.R., /iiI\! 118002

,.I lIlmhs Down

I am not renewing my subscrip tio n
for the fo llo wing reaso ns:

I . [ don't like FM. milch less
re p eate rs wh ich mon o poli ze fre
quen cies. (Maybe 10 yea rs o r Uncle
Slim with F M & repeat ers gave me this
negative at fitudc. )

2. T he condoning of ama teur rad io
to su pport alien cause s.

3. Lack of ar tic les etc. for a n old
hrasspcu nde r like myself.

4 . T he constan t lambasting of

I thouaht YDU were e);ceptio nally kind to the
AR RL in you r writeup or the Boston Conven 
t ion. Perso nally, I t hough t it (ex cep t fo r 73 's
room, u f course) a waste o r time. I left af ter
three hour ! o f the first day an d enjoyed some
!lyina out of Hanscom AFB.

Bob Lauzon WB2NSD
Drawer G

Pimford NY 14 S34

CW}Pho ne sem
The co nt inuous bat tle betw een th e ph one

and CW bOyl (I a m o r the latt er !!Jo up) co uld
be lol ved (hopefully ) by exactly Iplitt ing aU
ham bands - hair for pho ne , half for CWo
Those who can 't hack the code could flap
their lipi aU da y at a mike, a nd those o f us
who ca n't lalk cou ld wear out o ur fingers to
our hurts ' conten t.

Of cou rse, on the CW half, code pro 
ficiency would remain the criterio n as deter
mining j llst how much of a band a feller co uld
use. But wha t wo uld the phone boy s d o? See
who co uld ta lk the futest?

WlIliam S. Cron an Itt WA6NPB
90S6 WllJowarove A~e .

Santee CA 92 07 1

.~ U/jO Jplit 3ee lllSa lillie unfair com idering
/lnrm e uurs outllumber ew men by more
than 20 10 1.

K"

More FM
l u~t a no te 10 let you know I appreciate

yo ur magazine very much. I don· ! always
laree but we' re not all perfee l. Too bad llle
"boys" in Con necti cu t don 't kn o w when to
leave well enough alone, c .g. lncenuve Li
censing, Re peater Rules. Ho w about !iomt.'
more H I articles. I'm ne w in the FM game.
Alread y have Ken'sareat boo k.

Larry Godek W6KQL
Lant I
Larry GOdek W6KQL

Wareh our smoke In A pril'
• .Ken

Pro IL
Th e mOllhys who pae l<. yo ur Gunsm o ke

evident ly have been open ing the mail for you.
Almost a year ago I wrote with my co mments
supporti ng incenti ve licensing, but I noticed it
wu not includ ed in the "sum total " of
Supp"l t ing state ments that yo u allegedly re
ceive<1

Paul Schuett WA6 CPP

We Winled cm ly Ihuse lelll"S received after
tile ACTlUN cou/,on waJ pu Mislled (whi cll
t,ailed y our alleKed teno r by 9 .~"m lh I). Sin ce
lasl isslle we have received addilionallellerJ,
both pro aml COn - but tho u published tast
iSfil e are Jlr Jl repreunra:lve, alld Ihe lIIaii runs
Ir~avy agllinst incelllive lieenl ing.

Ken



)

shortcomings to th e picture s. We have
to put up wit h a l20-line pictu re, but
these pictures are certain ly crisp and
well-rendered within these limit ations.

Ralph E. Taggart
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Is that better?

Score 1 for Autopatch

During the past several years, th ere
has been some rat her strong protest
from various sides against repeaters
and autopatches. I am a commercial
pilot an d carry my HT wit h me
whenever I fly , I'v worked into re
peaters across th e entir e United State s
and I can't say" I can agree with very
many of th e obje ctio ns for th ese two
tech nolog ical devices.

However, I have a que st ion for th e
opponents of this form of progress .
What price are the repeaters and auto-

things were simple oversights or erro rs
as our ad in the same issue calls these
thing s out correctly .
STANDARD COMMUNICATIO NS

CORP.

Th omas L. Fischer
Vice-President . Engineering

We understand the SR-C826MA is
no w available. which supersedes the
806 and surpasses it in performance as
well. An operational repeater at
SA RGC using 82 6 compon ents 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-CS06MA isin error.

We are a dealer for Standard products and
would like to see the errors corre cted if
poSSib le.

The price of the SR-CS06MA is $335 not
$349 as listed in the chart. The SR·C806MA
comes with crystals for three channels in
additi on to 146.94 not just crystal s for
146.94 as indicated in the chart .

I wish to thank you in advance for your
cooperat ion .

Very truly your s,
ELKO Electronics Specialties

Thomas E. Doyle
The Standard ,'s now being suppli ed with

crystals fo r .94 direct, ,76 direct, ,34/.94, and
.34f. 76. Sorry about the errors!

.Ken

Hooray !
You really started off th e New Year

righ t with the FB January 197 1 issue .
I enjoyed every art icle in the mag-.
azine , includ ing the front cover ! Hope
to see more art icles on the humorous
side, and the same ty pe of cover in
issues to come!!

Gordon Bello WAljWQ
16 Beals St.

Brookline MA 02146

Get HEP!
Your art icle Getting HEP to IC's in

the January '7 1 issue contains several
errors. L suspect th at these may be
primarily the result of trying to sim
plify and condense a tot of materi al
into a short ar ticle, bu t they should be

If the RS flip-flop has a clock or
trigger inpu t, it may be called a
clocked RS flip-flop , or an RST flip
flop. It behaves exactly the same as an
un clocked RS flip -flop excep t that the
input s are ignored until a clock pu lse
occures. A JK flip-flop is just like an
RS flip-flop excep t that the output
CQ) inverts. when both J and K inputs
are I's . a JK flip-flop may or may no t
have a clock, but usua lly does .

Again, the ..,. 2 and -;-4 circui ts as
sume RT L flip-flops since gro unding
the Sand C unputs will no t work with
DT L and TTL flip-flops.

Let me close by saying that 73
remains my favor ite ham magazine,
bo th technically and editorially . Right
on! (Write on!? )

Eo Douglas jensen W5OGJ/K4DAD
Senior Digital Systems Engillccr

RECOGNITION EQUIPMENT Inc .
Dallas TX 75222

Ham in Trouble
For severa l month s now my ham

radio activity has been jeopardized by
a local ordinance in San Jos e limiling
anten na heigh t to 35 ft above the
grou nd .

I have applie d to the city for
varianc es 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 den ied . But at the last appeal the
ci ty indicated that I might be right
abou t the fact that sometimes ham
antennas should be higher than 35 ft.
The city offi cials suggested I a ttempt
to change the loca l ordin ance limit ing
tow er heigh t . This is what [ am
work ing toward now and th at is why I
need your help .

City officials have sta ted what my
best course of action shou ld be to
influence the city council. Of course,
the modification of the 35 ft loca l
ord inance will benefit all of the San
Jo se hams , so I am enlisting their
sup port.

Since [ have so many out standing
frien ds all over the wor ld whom I've
experimented wit h , it was suggested

Page four

ARRL without any con struct ive and
active so lutions.

joe W6RPX

Stars 'n' Stri pes
73 and CQ are the only ham magazines

carried by the Stars and Stripes newsstands:
all ot her magazines are only available by
subscription.

Under separate cover I am sending you a
picture of the new repeater 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.2 t

APO New York 09046

Death of a Rig
I knew very little about the Swan lOll

before reading Ken's editorial in the Novem
ber issue. It is shocking to hear tha t a group of
"worried" amateurs could talk Swan out of
the production of the 101 1. Maybe if enough
of us who use 20 meters write back to Swan
in favor of their rig they will consider putt ing
it back into production. Swan puts out some
very fine rigs, and I think that we should
enco urage the m to bring up new ideas instead
of tear ing apart whatever new tha t comes out.
I'd like to commend "73" and Ken for taking
a. stand on this issue. Thanks for keep ing us
informe d.

Warren Watson WAOPOL
3456 Perry Ave. N.

Minneapolis MN 55422

Opto metrist's Conspiracy?
73 has been the only radio ham magazine

allowed in this rumpus room of W6YYF for a
long time .

It now appears that you are in league with
the op tomet rists to foster sales of eyeglasses
to read 73. .

To top it off. you have included a com
prehens ive index to 1970 articl es that my
trifocal glasses just can't read without th e use
of an additio nal magnifying glass!

Having once been a printer's devil, I don' t
understa nd why such an import ant inde x 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 th at I can see but be assured , I am
not going to dig through these microscopic
ads for goodies. J can read the telep hone
direct ory without my glasses so don 't pre
scribe stron ger lenses. Try the next size
font - larger, not smaller!

W. E. Nichols A{W6VYF

We get a lo t .more articles in an issue when
we redu ce the size of indexes and directories.
Some adpertiurs fee l they need 10 use up
every square inch of space, too. It m ust pay
off for the m. though, or they wouldn"t keep
advertising in 73. We'll see what we can do fo r
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
a senator.

Now it strikes me that QST, by pointing to
the accomplishments of Barry, has actually
defeated it s own conten tion th at a lobby is
not needed.

If we had a lob byist, he would atte mpt to
get Congress to do just what Barry has done
and more for ham radio . On the o th er hand , if
there is no lobb y and no Barry Goldw~ ter in
Congress, what would the ARRL have been
able to point to in support of their opposition
to a lobbyist.

Whal I am trying to say is that th e QST
editor ial argument supports a lobby

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

Dave K crpu s W2BKP
773 East 46 St.

Brooklyn NY

QS T's editorial was indeed contr adictory .
We have Barry Goldwater , they say , so who
needs a lobby? They do n't seem to realize
that Barry's action s on behalf of ham radio
are the actions of a tobbyist. Curious. no .1

.Ken

WWY via R-4
Keep up the good work with 73, I've been

reading it since the first issue. I tho ught that
oth er hams with Drake R-4 rcvts might profit
from this discovery. To receive WWYwitho ut
ext ra crysta ls:

I, Set rcvr to tune 7. 133 AM
2. Rotate presclector to 2.4 on the inner

scale.
That 's all the re is to it! WWY clear as a

bell.
Laird Simpson W7AWB!O

8 120 Blo ommgton Ave. S.
Minneapolis MN 55420

Unhapp y New Year!
AU those who have worked AS3B on ew

and have sent their cards to his manager ,
K2PJG, please take note: You have been
taken. No such call as AS3B and K2PJG is not
his manager. He canno t possibly write to all
tho se 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 WB2lWH
21 3 Dayton Ave.
Clifton NJ 07011
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Leahy Lines~a~;i;~;r?t
~~~~,/t
Pri ~ e - $2 per 20 wo rds for non.
-<:ommercia J ads; $ 10 pe r 25 wo r d s {or
husiness venture . No d isplay ads or agency
discount . In clude your check wit h or d e r.
Deadline for ads is the 1st of the month
t wo month. prior tt;> pub lication . For ex 
rnap le; ,J anuary lst lS the dead lin e fo r the
Ma rch ,ss ue w hich w, ll be malled on t he
10th o f F eb rua ry . T y p e cOPY" Ph ras e a n d

N':,n~t~~~~i~:r~ld~. a~:~ilib$: tb~'l~Efeea~i
suitahility of ads . O ur respons ib ,lity fo r
erro rs extends o nl y to pnntln g a conec! ad
in a lat e r issu e. F or $1 e x t ra w e can
mainta in a re p ly b ox f o r yo u. We ca nnot
check in t o each ad '-e rt iser , so Caveat Emp
t o r.

TRADE, SELL: used receivers. Trade
for new ama teur equipme nt. Available
HQ-180C , R-4A, HQ-200 , NC-190,
SX- IIO, 2B, HW-16, GPR-90, SX-130 ,
Eimac 4-1000A , PL 8 160/4-1000A,
S-Line, Nems-Clark e 1456A, S-36,
Send for curren t list. Steven Kullmer,
Evergreen Hatcher y , Dysart , Iowa
5222 4,

" 1971 TESTS ·ANSWERS " for FCC
First and Second Class License. -plus
"Se lf-Study Ability Test. " Proven!
$9.95. Satisfaction guarant eed, Com
mand, Box 263 48-S, San Francisco
CA94126 .

2 PORTABLE TRANSCEIVERS for
tw o mete r s F.M . One on
146 .34 - 146 .76 . WABCO 24H82C, 2
Channels. Input 10 - i8 VDC, 7W RF
Out put at 18 VDC. 0.5 W aud io
outp ut . 14 diode s, 30 tran sistors , tr i
ple con version receiver, like new with
manua l ~ $135 .00 each . Please send
for Broch ure. B. Dickerso n, 1200
Johnst on St. , Philadelphia PA 19 148.

MAN UALS .R-3 90 /U R R , R
3 90A/ URR, U5M-24C, BC-639A,
SP-600JX, BC-348JNQ, URM-25D,
U P M - 45, UPN- 12 , OS-8C/ U ,
C V- 59I A/ U RR, BC -77 9 B,
TS-18fiD/ UP, FR-5/U, U5M-26, $6 .50
each. S, Consalvo , 4905 Roann e
Drive, Washingt on DC 2002 1.

. ---

HELP WANTED : Experienced ham ,
background in mili tary electronics, to
ru n surplus hou se in North ern New
Jer sey. Warehou ses full of surplus gear
wait ing for the right man. Salary and
commission basis or part icipation with
small capital investment . Send resume
to P.O. Box 2 129, South Station,
Newark , NJ 07 114 .

SELLING OR SEEK ING HAM, CB,
or H.F. EQUIPMENT? Get " Elec
tronic Peddler," 2810 Caledcn, Cin
cinnat i OH 4 5244. $ 1.75 yearly. Your
ad .08 per word per insert ion.

VOICE COMMANDER I I watt G.E.
FM tra nsceiver. 34- 94 crystals, man
ual. Works FB. Needs batteries. $4 5.
Brad Rehm, W9LYK, 858 W. Chal
mers PI., Chicago IL 6061 4.

WANTED: Name and addre ss of Sec./
Treas. of "Ten-Ten Net of South ern
Californ ia". Joh n D. Brannon, GMAT ,
Box 20, APO, S.F . 96263.

HEATH HW-lOO xcvr , HP-23A sup 
ply, SB-600 spkr , mike, key , good
cond ition . $280, Bert O'Connor , 16
Smithsh ire, Andover MA 01810.

73 MAGAZINES 13 issues from Oct.
J 960 thru Dec. 61 including January
196 1. Sell or swap Make offer.
K8UHX, 4212 F ulton Pkwy. Cleve
land OH 44 144.

RED HOT! 5R K Delta Tri-b ander c

Sensa tional breakthrough in Delta
Loop design. Proven outst andi ng DX
ant. Highesr.q uaht y - also hea vy duty
high perfo rmance quads. Check ou r
low prices. Island Elect ro nics, 410 3
Ave. S, Galveston TX 775 50.

COLOR ORGAN KITS $7 .50. IC
Power Supp lies $2.75 to $8.50. Com
puter Grade Elect rolytic Capacito rs
$.35 . XMTR Transistor TRW PT3 690
$2. Used v artacs. Nuvisto rs. Catal og.
Murp hy, 204 Roslyn Ave., Carle
Place, New York NY 115 14.

150 WATT SALA MODEL 20 ·13-115
type CV constant voltage tra nsfo rmer ,
outp ut I J8 V at 1%, New SI 8.00 .
Taut band 1% lab, mu ltimet er D.C.

I got a brainstorm recently
and wrote a le tter to the o f fi ce
o f U Thant , Secret ary General
of t h e United Nations. The
tho u ght h ad occurred t h a t sin ce
ham radio is an international
activ ity which promotes a mity
and good w ill, that perhaps it
might be possible t o estab lish a
working station at UN Head
quarters in New York , with op
erationa l privileges fo r vis itors
w ith current licenses. Since the
U N const itutes a le gitimat e in
ternational enclave within New
York City, a s does th e ITU
within the city of Geneva, I
r easo n ed that perhaps t hi s sta 
tion might achieve sep a ra te
country stat us in the same man
ner as 4UlITU, a n d might be
acceptable for DXCC credit.
The latt er part was an after 
thought, to b e di scussed at some
subsequent date. My main targ et
was to get permission fr om the
UN authorities to establish the
station .

I pointed o ut that sinc e t hi s
year m a r k s the 25th a n niversar y
of the signing of the Charter in
San Francisco, it would b e an
a u spicio u s occasio n for t h e initi
a tion of such a station . And I
asked t h e Secretary General if
we m ight not be favo red with a
pro mpt reply.

The answer came in le ss than
a week, not fro m Mr. U Thant,
but fro m J osef Nicho ls, First
Deputy Chief of the Communi
cations Section of t h e Secre
tariat. He relayed cordial greet
ings fr om t h e Secretary General,
and st a t ed tha t Mr . T hant h a d
expressed war m enthusiasm f or
the many co ntr ibutions of t h e
wor ld's amateurs to w ard world
peace a nd fr ie n dsh ip . He en -

Then, o f course , the id ea h it
me, square in t h e m iddle of my
dum b skull. I have a b o ut as
much chance o f getting a n y
League Comm ittee t o ag ree t o a
proposal of mine , as Spiro T.
Agnew has of b eing elect ed
Honorary Chairman o f the
S.O.S .

But I st ill think the thoug h t
ha s merit , and I st ill intend to
t ry t o get the st ation estab 
lished ... with or without sepa
rate country status. It w ould be
a m a r ve lo u s acco m p lishment to
h av e a ham st at io n operating at
th e UN , where the face of ama
t eur rad io could be observed by
visitors from all o ver the globe,
doing w hat it does best; estab 
lis hi ng and maintaining in t er 
national camer a d er ie , go od w ill
and pea cefu l co-operation
among all the peoples of the
planet. That's m o r e t h a n all the
so-called statesmen and all t he
political geniuses have been ab le
to d o.

••
Over the las t six month s or

so, ever since- one o f my close
friends popped off t h a t t h e code
requirement s ought to be scrap 
ped because t hey are ob so lete , I
have conducted a private survey
among a b o u t 1500 amateurs ,
selected at rando m, m ore or
less. My poll consisted of a sho rt
serie s of simp le questions, un
like some well-know n political
polls, not lo a d ed nor designed
to result in a p re determi ned
conclusion. I wanted to lear n
t h e tr ue fac t s co n c er ning CW,
let the chips fall where t hey
m ight. And w ithout w ishing to
a p p ear immodest, I am happy t o
say that I anticipated the re sult.
B y an overwhelm ing majority

by Dave Ma nn K2AGZ

T h ere h a s been a good d ea l
of discussion pro a nd con co n
cerning these list-type operatio n s
and frank ly, I have mi xed fe el
ings about t h em m y self, even
though I go along with them a s
a so rt of h alf-a-lo a f.

To a gr ea t extent these are
like t he li ttle gir l w ith the li t tle
curl in the m id dle o f h er fore
h ea d . When t h e net co n tr ol st a 
tion succeeds in main t aining hi s
c hair m a n shi p effectively , re
ducing the confusion to a m od
ic u m , the hubbub is neutralized,
and a surpr is ingly la rge n umber
of QSO 's is the happy result.
But in a number of instance s,
where th e co ntr o l st ation has
b een in ca pab le , either t hro u gh
ignoran ce o r inexperience, o f
handling the jo b properly, the
ensuing chaos has been horrifi c .
I am sure that t h ese nets, while
t h ey may be unpala t able to
many, have certain ly served a
use ful purpose to those DX
chasers who are not bless ed with
strong signals by virtue of ex
travagant an t en n a sy s t e m s and
ideal locations. Fro m t h eir
standpo int t h e lists have made
the difference b et w een a con 
tact a n d tota l failure. T hey
could never hope t o compet e o n
an equal basis with t he big guns
o n our DX bands.

Perhaps the next t ime you
are t e m p t ed t o belittle these
lists, you m ight giv e a charitable
thought t o all of those who, but
for t his method , w ould have
precious little ch a n c e t o realiz e
their hopes o f working rare DX .
And then, you may enjoy t h e
k n owledge that more pe op le ar e
e xperie ncing t h e satisf action
which ordinarily would come
only to t h o se few w ho are f ortu
nate en o u gh to be able to co m 
pete fair ly with ea ch oth er .
View it as y o u wou ld view your
golf han d icap, and it begins to
make more sense .



WANTED, MAN WITH 2nd CLASS
PHONE TICKET or better to work in
2 Way radio sales & service wit h
optio n to buy business. Am Dis
tributor for E. F. Johnson F .M. &
Motorola Service Station . No smo king
hab it preferred . Walt Fairbrother. 29
Alden sr., Greenfield M A 01301. Ph.
413 -773-5063.

ranges: 3, 15,30, 150 volts and .06,
.6 ,' 3.30 Amperes, Gulton ' model
VAR-I Ol. $24.5 0. 100 Megacycle
vacuum type crysta l $5.00. 6 amp ere
200 volt Motoro la silicon rectifiers 75
cents each. I ampere 400 volt, 10
cents each . 100 M.A. 2 inch panel
met er D.C. to 50 Megacycles 57.50.
240 volt primar y, 24 volt second ary at
10 amps, Barber Colman $6.00. SASE
for more items. RHC, 2425 Bradley
Road, Rockfo rd IL 6 1107.

W6AJZ

~

Owen Jackson OA4MS

Letters eon't from page 4

A comment on the formulas on page 28 of
your November issue for calcula ting electric al
lengths.

The formula used in both cases by W6AJZ
is one which has already been corrected from
the free space calculation by some 5%, for
length/diameter, and end effect. It is the one
com monly used for wire antenna dimensions.
To apply velocity factors. which are a rat io to
the free space dimension, is therefore incor
rect, in this case.

Correct formulas are 369 /f (MHz) " V for
the 3{8 wavelength , and 4\12/f (MHz) x V for
the 112 wavelength.

I confirm tha t th e fo rmu las sho uld read:
fo r the 318 wave stub ~ 369/f (MHz ) X V;and
fo r the co upling line " 492/f (MH z) X V X m,
wh ere "m " equals the multip les of half-waves
req",ired to reach from Qnte nna to operating
posi tion , The <Om" was typographically mi s
placed in the fi rst fo rmula in the printe d
aructe.

I think the [ac t that so me local W6s
succeufully app lled the errOneou s fo rm",las i.
acco un ted fo r by th e short line leng th they
used .•. only M waveleng th, wh ich min imi zed
the af f ect of error. L onger line multiples of
<Om" would undou bted ly lead ta grIef

R ing up ane shameful bo o-boo to W6AJZ ;
and my t tianks to OA 4MS for showing me th e
error of my way.. .

wna t a o y o u suppose the y're up
to now?

6j

_ 11 ~ ~
f i" _ --\'-w

- - , \

• • •
I am an e nr olled, car d ca rr y 

in g m ember (what am I saving ?')
of three o r four o f t ho se re
cently o rganized nets w hi ch
h av e b een formed for the pur
pose o f facilitating DX co ntac ts,
so t hat t ho se foreig n oper ator s
w ho are int imidated or other
wise frustrat ed by horrend o us
pile-ups w ill b e ab le to min imlze
their difficulties and wor k a f ew
QSO's .

the co n t in ued use of co d e is
endorsed wholeheartedly . E ven
confirmed phone men w h o ra re
ly , if ever , u se t elegr a phy, ex 
p r essed what I like t o think was
a sentiment, rather t ha n merely
a n opini on. They wo u ld no t
ca r e to see CW fad e into limbo
like the horse and b uggy or the
o ld fash ioned waltz.

One thing I noticed almost
universally among t h o se who
had to ' fess u p that t h ey hadn 't
been on CW fo r years . They a ll
vowed solemnly that "One of
t hese days I'm go nna get o ut t he
old bug and ge t back on CW,
be ca use th e phone frequencies
are starting to become a r ea l ra t
race . " It seems t hat e ve n t h o se
who su gges t t h at les s e m p h asi s
o n CW is now in order, invar
iably add, so m e what wistfully,
" There was a time I co uld copy
fort y per m in ute witho ut any
t rouble at al1." So m ehow all
hams seem to find a sour ce o f
real p ride in t h at accomplish-

m ent, and are a bi t ashamed to ,I==:::::::;:;:;:;:;:;::::::::;
admit tha t they have allowed r i
their sk ill on CW to atrophy. •

Y es , my little surve y clearly
shows, despite aU ar gument s t o
the co ntrary, t hat far from be
ing r ea d y fo r the boneyard , CW
is a lusty , healthy , living part of
our ho bb y , st ill very much u ti 
li zed b o th for it s us eful n ess , and
in a way even m o re im por tantly,
f or the sh eer fu n and pleasure o f
it.

dorsed t h e spirit of intern ationa l
co rdia lit y which has a lwa y s
been so marked a part of ama
teur r adio . Unfortunately, th e
le t ter went o n, t h ey co u ld n o t
co n sid er establishing su ch an o p
eratio n at this t ime , sin c e t h e
expe cted visits of many heads of
stat e would tax their security
fa cilities t o t he li mit . My pro
p o sal was highl y ac ceptable at
so me time in the near fut ure,
but, regrettab ly , it m u st be de
clined fo r th e p eriod of the
celebration. Hence , the door to
such an operation has been
fl ung o pen , to be ac ted u pon
when the t ime is more propi
t io u s.

In menti oning the matter to
other hams, I d iscovered a great
deal o f sk ep t i cism c o n cer nin g
ARRL DXCC Co m mitt ee 's wil
lingn ess to consid er granting any
separa te co unt ry sta t us t o such
an operation. T his puzzles me,
for se vera l precedents have b ee n
est a b lish ed w h ich leave the way
clear. United Nations Head
quarter s is cer t a inly n o diff er ent
than ITU, Geneva, or even HV ,
t h e Vatican, b oth enclav es with-
in larger po li t ical entt t ttes. If
there wer e a r e fusal t o gran t
sta tus, it wo uld pe highly incon
sis t ent. In what po ssib le way
d oes N ew York d if fe r fr om

>Jl 11 <'11 , I Geneva o r R o me?

THE SPRING AUCTION of the
ROCKAWAY Amate ur Radio Club
will be held Friday evening April 23rd
at 8 P.M. at the American Irtsl " -,,
Beach Channel Drtve at Beach 81st L.::::.."-'''-''''c::..'''''''''--- ---,
Street , Rockaway Beach , N. Y. Come ' HOBBYISTS - Electr onic compo
to the best Aucti on.in the New York nen ts at huge savings . Transistors,
area. For further information write to 2N3566 and 2N3567, 6 for 25i
Al Smit h, WA2 TAQ, P.O. Box 341, 2N36 38, 4 for 25¢ capacitors 10¢
Lynbrook NY 11563. carbon resistors 5¢. Thousands of

componen ts. Catalogue free. SASCO
Elect ronics, 1009 King St.. Alexandria
VA 22314 .
TRA NSCEIVER,SR-! 50 and power
supply P-150 AC, comp lete with
crysta ls for five bands and calibrator,
excellent condition. Turner SSB mike,
new. $300 plus shipping . McFoli n,
WA4WRU, 7 10 Dellwood Rd. , Hunts
ville, AL 35802 .

HAM-M ROTOR, Used I season, like
new, First $59 takes it. D . Steele
VE7BCX, 1732 Brookshire, Tustin
CA 926 80 . 7 14/87 8"3495.

HT ·2 VARITRONICS HANDlE ·
TALKIE : Unused , perfect , complet e.
F ir st $159 takes it. D. Steel,
VE7BCX, 1732 Brookshire, Tustin
CA 92680 . 714/ 878-3 495 .

FACSIMILE TRANSCEIVERS Mod.
TXC w/l iO V.A.C. - P.S. Good condo
$175 each. Facsimile Rec. Mod
RD-92/UX w/i i O V.A.C. - P.S. Good
Cond o $100, each. News Clark Telem
etry Rec . Type 14-12 New & Unused.
Timefax electrostatic rec . paper
$5./roll. Charles Moss, Rt I, Box 4 11,
Mt. Shasta CA 96067.

MODEL 19 TELETYPE , good opera
ting cond ition, for sale or trade.
(202 )-234 -4678, P S. Richter,
KI SDXI3, 2727 29th St. N.W., Wash
ington DC 20008 .

MOTOROLA FM - 2 mete rs;
U43GGT, 40 watt s output, transistor
supp ly, very clean, with cables and
contro l head , less crysta ls - 5145 .00 .
800 Transmitt er strip - 515 .00 . Sen
sicon A Receiver - $20.00. Complet e
800, Dynamo to r supp ly with cables
and head - $40 .00 . WAliNO. P.O
Box 587, Manchester CT 06040.

MILITARY SURPLUS. All new. Elec
tronics, devices, compo nents. Com
pare and save. Catalog 1O¢(stamps or
coin). Electro nic Systems, P.O. Box
206, New Egypt NJ 08533 .

DERRICK ELECTRONICS HAS
ANTENNAS. We' l! give the best dea ls
on Hy-G ain. Mosley, Cushcra ft, Roh n,
Tn-Ex, Easy-Way, Tns tao . Box 457,
Broken Arrow OK 74012 .

FACSIMILE mac hines Transmitt ing
and receiving mo del. I 10vac 'units in
operating condi tion wI. 30 tbs. $16.9 5
ea. Facsimile paper 500 for $4 .25 .
Send check or M.O. with sufficien t
postage , excess refunded to R. C.
Anderson , 1733 W. Ellen St ., Chicago
IL 60622.

ELECTRONIC ORGAN, basic spinet
kit , transistorized, kno wn make . limi
ted sup ply , send SASE for particu lars
W9YCB, 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.

SWAN 2708 with SS-16 filter (shape
fact or 1.28: I!) factory installed , with
Blect rovotc e 600E mike. $450 . Curtis
electronic keyer factory wired with
relay $50. All abso lute ly mint, with
manu als, in facto ry packaging. Mart y
Barrac k WA7PUE, 505D East Coun try
Club Drive, Yuma AZ 85364.
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I EDITORIALS CONI 1- - - - - - --
W2NSD/l co nt . from News Page 1 K6MVH cont, from New s Page 1

In add it ion to the existi ng call sign pre fixes th e Gcnnan postal aut horit ies
no w issue th e prefi xe s DA , DB, and DF. Th ere are now th e fo llo wing ca ll
sign s:

NUV PRfflXfS IN GfRMANY

Spt'ak ing of Co nvent io ns
Wayn e a nd I are o ccasio nally in

vit ed to speak at co nvention s or ha m
fests, a nd we nearly alway s accep t.
Hut in var iabl y , we attach a string to it
so that 73 do esn't go broke pay ing a ir
fares. Wha t we requit e is su fficie nt
guarant eed subscript io n sales to cover
ex pen ses for th e tri p, Th a t way 73
picks up t he ta b , but the money
comes from th e area ·we visit . T he
who le th ing gen erally works o u t q uite
sat isfac torily for everyone .

VH F Co nfere nce, slated for March 21
a nd 22 at t he Sands Motel on West
Hwy 80 , in Midland Tex as.

Tick ets ar e mo dest ly priced at $2
for t he co nference . $ 1 for th e Sa t
urday evenin g da nce , and $2 for the
Su nday swapfest. I don' t know e xact-

T he f ello w 8 at Sta ndard Comm untcat to ns (b o th ha m s)
showed the ir new s14p erse!ec t i tle transceiver and de m o n
strated a repea ter m ade from Standard t ra n sceiver parts,

lunch wit h WB61GZ , t he n an e nchi
lada dinn er wit h WA6BOF and
K6VBT. Whe n I visi ted my mo th er in
Bou lde r City , I was go ing to tell h er
ab out my "forced" Mexica n fo od
die t , b u t I d idn' t have t he heart . When
I walked in to he r ho use , a sur prise
party was und er way for me . Incase r-- ---- --- -------- - - ------ - - - 
you h aven ' t already gues sed . t he "par- i
t y " was in t he fo rm o r a taco feed .

It's a real pleasure to be home
again, her e in Pete rbo ro ugh . An d clam
ch owder never looked bett er!

A Bill; On e in Texas

It looks lik e it's ge tt ing to be
co nvent io n season; par ti cu lar ly with

me ta cos or e nchiladas. It was tac os respect to VHF o pera lion. The holiest Iy wha t's on ta p for t he confere nce
for supper with WB6A OF , taco s for t hing o n t he calendar r igh t now is the pro gram, but I will be t he re as eit her
lunch wit h W6NOS ; enc hiladas fo r F irst Annu al South west Reg io nal spea ke r or "open-foru m " pa rt icipant.

A c c o rdin g t o P a ul S to r m
(WAS RAG), presid en t of t he Midland
club , door priz es will be awarde d at
t he da nce and t he swapfest. In add i
ti o n . pri zes will b e aw arded for CW,
freq uen cy guessi ng, home br ew equ ip
ment ( no kits) , et c . Ta lk-in fre
quencies will be 7270 SS8 and [46 .94
F M. (Th e local repea ter is .34/,94. )

Advance regi strati o ns ma y be sen t
to MARC . Bo x 96 7 , Mid land TX
7970t .

NEWTHREAT TO 220
The Electronics Industries Ano ciation il

petitioning the FCC 10 li ke the 222 - 224
Mllz amaleur band and turn it over 10 t H,
removing it entirely from amateur u"".
They further are asking thai the amateu r
frequency allocat ion b. changed so that
ono;> class can use 220 - 222 and anot her
class u.. 224 -225 MHt !

The following companies are financially
.uppo rtinl: the EIA program:

would irritate co ngressmen IhOWI a pro
found mi1understandin, of the lobby func
tion. Their insistence thlt Con,r..1 h.,
litt le power to help amateur radio is
downright appalling.

The fact is that the FCC recently
j.a mm.d t hrough a 12 5% incr.l5. ill the
amat. ur n dio lic. nse f•• and Ih. ARRl
wal oompl.t. ly powerless to ItOP it. They
demo nstrat ed that they have no clout
where it counts. The incr.... . WIS unrea 
so nahle and should never have happ.ned
You can bet that t he AQPA would never
let anyth ing like thi. happ. n 10 tile piloh
or the NRA permit ouch a catulroph. 10
hit their members

R. ad thaI editorial agatn when you ... t a
chance and see what you think of it now.
Maybe you will join the "Drumbeat ers."

II 191'1 t he year when ARRL memh. n
will start taking an interest - in amate ur
n dio and will vote in so me new dir. ctors?
ThaI il where you have to .Iul if you are
goinJ to make a dent in the conlcrvativ.
core at ll Q.

NEWf CC FORM 610
The FCC has anecu nced Ihat effectiile

July 1, 1911 they will no 10na. r accep t
610 forml which are dated July 1910 or
rater. The form 610 is for applyinj for an
individual amateur radio .t ation andlor
ope rator license.

ti me 10 start a new pu blish ing e ffo rt
SO Mike will need all t he help and
cooperation he can gel.

When you co nsider t hat Mike is
undertaki ng th is all o n h is o wn wit h
no suppor t beyond go od wish es from
any o f t he ama te ur mag az ines yo u can
see Ihal he has his work cut oul for
him.

THA T QST EDITO RIAL

In December th e un signed QST edrto rtal
defended tile ARRL position th ai am. leur
rad io needs no lob by in Washington to
proleci the hobby. They attributed my
co ncern about lhil to an effort to build up
the circuill ion of 73 . Th at alicilat io n ill
befits them.

Ama l CI,I, $ who loo k the t ime to reaoJ the
QST ed itorial carefully and tho lli ht lu lJ ~

lMy have recognized the illogic of their
i Tlumen L Actu ally they made an extre me
ly sl ro lli case in h vor of ~ Wu hln, ton
lobby for amateur radio. In essen.e, they
Mid tha t since we h~ve Goldwater in
ConllreSll, ~ lobby is not needed. It WII

Goldw! ler who bro ke the ice with the
reciprocal Iicensinll bill...Goldwater who
Wli relpollJible for the effort to lice nse
aliens.. ,etc.

Senator Goldwater is providing \ome of
the fund ions of a Washington lobby for
a mate ur radio. .. true. But Senator Gold·
w~ l e r has been sent to Co~ess by the
people of Arizona and it is to them that he
owel hi. primary efforts, 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
yean that amateurs worked t oward gell ing
tmo t reciprocal licensing bill inlo COllgreu
. . .to no svau, Witliout Senator Goldwater
I doubt $eriously if we would be any
furt her along in getting reciprocal licensing
today than we were ten or fifteen year.



Lice nse
Class

DA I AA - DA2 ZZ Amate urs of Fo reign A ' B
Ar med For ces

DA 4 AA - DA 4 ZZ Ama te urs o f Fo reign C
Armed Forces

DB I AA - DB , ZZ Ge rma n a ma teurs C
DC 0 AA - DC0 EZ Germa n a ma teu rs C
DC 0:FA - DC o JZ Fo re ign civilians C
DC o KA - DC o ZZ Ger man ama te urs C
DC I AA - DC 6 ZZ German ama teurs C
DC , AA - DC , ZZ Germa n ama te urs C

in West Berlin
DC 8 AA - DC 9 ZZ Germa n a ma teurs C
OF I AA - DF , ZZ Ger man a ma teurs A ' B
OJ 1 M - OJ o ZZ Fo re ign civilians A + B
OJ I AA - DJ ~ ZZ German am a te urs A' B
OK o AA - DK o ZZ Germa n club stations, B

specia l ca ll signs
ilK I AA - DK 9 ZZ Germa n ama teurs A ' B
DL o AA - DL Q ZZ Germa n club stat ions, B

sp ecial call signs
n L I AA - Dl. () ZZ German ama te urs A' B
III , AA - DL 7 ZZ Germ an ama teur s A ' B

in West Berl in
II I 8 M - D1. 9 ZZ Ger man ama te urs A' B

USSR PREfiXES
Pre fix Club Prefix Ind ivid ual Prefi x Individ ual

Sta t ion s Sta t ion s vhf Sta tio ns

UK I UA I RA I Euro pea n USSR
UK2 UA 2 RA2 Kalinin grad
UK 2 UC2 RC2 Byeloru ssia SSR
UK2 UQ2 RQ2 Latvian SSR
UK 2 UP2 RP2 Lithuanian SS R
UK2 UR 2 RR2 Es to nia n SS R
UK) UA) RA3 Europ ea n USS R
UK4 UA 4 RA4 Europe an USSR
UKS UOS R05 Moldavian SS R
UK5 UB5 RB5 Ukra in ian SSR
UK 6 UG6 RG6 Ar me nia n SS R
UK6 uos RD6 Azerba ijan SS R
UKG UK 6 RF6 Georgia n SSR
UK6 UA 6 RM Eu rop ean USSR
UK ' U1.7 R1.7 Kazak h SSR
UK< UH 8 RH8 T urk om en SSR
UK< UJ8 RJ8 Tad zh ik SS R
UK8 UMS RM8 Kirg isk SS R
UK< UI8 RI8 Uabek SS R
UKO UA ' RA9 Asta tic USSR
UK0 UA 0 RA0 Asiat ic USSR

taken away from amateur rad io.
WhiJe many amateu .. may not agree

100% wil h Ihe proposal s of 1633 , some
feeling that th e new c1us n( license should
demo nstrate at least 5 wpm code ability ,
oth ers feeling th at a Novice level of theory
should be requ ired , th e entry of Ihe EIA
proposal wo uld appe.. to virtua lly elimin·
ate the posslhihCy of l uch o ptio ns. and
reduce th e prob lem fi cin. the amale ur 10
chosing o ne or th e other of the two
alternatives. There is a i ood possibilily that
even if amateu rs are in IOU% agreement
(which woul d be historic) thi t they still
would nOl be i b1e to sto p lhe EIA jugger
naoL

Practically .peaking. your choice wo uld
seem to be either I support of the EtA
proposal through you r silent submi..ion , or
an active (jallt to put through KM-1633 .

25th
ANN IVE RSARY

The Du tch nation al society, VER
ON, ce lebra ted 25 years of service to
th e radio amateur at a " Day of the
Amate ur" held o n 15 No vember 1970
at Philips Ontspan ningsccnt rum ( rec
reat ion ce nter ) at Eindho ven.

After o pening speec hes by th e
presid ent of VE RON , A H. J.
Claesse n. I'A~CLA, and the president
of the Eind hove n d istric t dub, me m
bers heard a lec tu re by Dr. J . A.
Saxto n, president of t he RSGB, ent i
tl ed A matel/r Radio lind Propagation
Research, Dr. Saxto n, who is director
o f the UK Radi o and Space Research
Stat io n, spoke of the past ach ieve
men ts of am a teurs in the field of
propagatio n research and em phasized
the need for co nt inuing vigorous wor k
in the fut u re .

Near ly 300 me mbers att en ded du r
ing the day a nd the suc cess o f the
mee t ing was assisted by the excellen t
facilit ies of the I'h ilips ce nte r.

VERON
Amphenol
Anlen na Specialists Com pany
B & K Divi.i on of Dynascan
Browning laboratories, Inc.
CTS Knighh.l nc.
Courier Communications
Demco Electronics
Echo
E. F.lohnson Company
Hallett Manufactur ing Ccrnpan y '
Hntltcratt ers Company
Heath Company
Hy.(';l in Electro nics Corp.
Ku r Electronic Cor p.
I.a fayen e Radio Elect ronics
Mklland Inlernati onal Corp.
Mo~cl y Electro nics
Olson Electro nics
PAC" Co mmunications Corp.
Rl yte l Divisio n of R. ytheon
Regency Electro nics
Ro hn Electro nics
Sq uire Sanders, Inc.
Texas Crystals
Turner Microphone Com pany
World R.d io Lab

The above compinies are C8 m. nufac
luren , tho ugh a few 3Ie also in the
amate ur field . In an it i. a formidable
gro up backing this proposal.

Keep in mind that the EIA is centered
in Washington and knows its way arou nd
when it comes to lobbying. Keep in mind
th. 1 amateur rad io has no lobhy whalSO,
ever and thus has no way 10 effectively
op pose any pressures that can be brought
to hear. What will th e cutcc r ne of this I I
one-sided pressure 10 complete ly take I WI ) '

t llil amlleur band? Since you have no
where to turn fo r help, if this is of any
importance to you, you are forced to do
somet hing abo ut thi. yourse lf, But whi t
an you do?

Fir.t o f all you must und erstand the
is.~u e and what is at sta ke."The complete
leltl of both the EIA proposal and
KM·1633, the only alternat ive so Iar filed
with th e FCC, will be published II Ihe end
of this edito rial so you can judie for
you rself th e factors involved. 1633 u kl fo r
th e establishment of a new c1u. of amateu r
license, requiring o nly a knowledge of rules
",d regulatio ns, Which would use the rmd
die 4 "1Hz of the 110 band . This was
propolCd lIS a plan for bringing mo re new
amateun into Ollr hobby VII th e VHF FM
rou te . Th e band wou ld still remain open to
all amate urs and no freQuencies would be

ago. Someday I hope Ihal Jo hn g armws,
(W6fC Sj t he ~ hap who spenl more li me
than a n yon~ else in th e world lry ing to get
re~ ip ro c al licen 'ing enacted, will wrile a
hislory of Ihd effort. His major oppo nent
in thi, WI' none e ther than ARK L HQ
which WIS , al Ihe l ime, vigoro u, ly (ighling
anything thit th ey did nol origin,ate . I will
leave it 10 you r object iveness as to whelher
they hiv e cha nll ~ d in thi, atli lllde ,

I hne talked with Senator Go ldwHtu
abou t the import ance of our lobbying for
Imate ur rl dlo and he has been most
helpful in sllu estio ns to this. end. We do
need to make Sufe Ihal all conllressmen
know what ama teur radio i. and how il
diffeu fro m the citizens band ami ether
.ervices, Amateurs are making enolli h newS
for us to I'et congressmen 10 enter items in
the ('o n"fe u ional Record ffe<juenC ly. This
is One p.aper th.at every congressman ruds
every day. Mail and handouts seldom iet
thro ugh the a..i. lanls. but the Record
does.

The C8 e!1l have begun to find out how
imporllnl congre""me" can be 10 lheir
effOrl s to get th e FCC to listen. At the
November 10t h confro nlalio n belween the
FCC . ml repTe~nla tive CB gro ups in WI. h·
ingto n I dnub t if the FCC representativel
wo tJld have done more than po litely li.t en
to the CB pitch for more frequen cies, more
power, higher anle nnas, and legal ham
ming. But there were a number o f conllres·
sional re presentatives Ihere and the FCC
did li.len , I was t here to w. tch thl l
importan t meetin g, Amat eurs have never
held such a meeting with th e FCC, have
lhey?

AI of mid·l anu31Y the powerful Elec
lro nics Indu.try Association still Inte nds to
pelitio n the FCC 10 follow Ihe CQ ~liga ·

zine pin I nd lurn 146- 148 MHz nver 10
0. This is in addil ion to their 121-2 24
MHl pet ition for CB channels. Can we hold
our (re<lueneie. again,t this formidable
combination of a well funded and exper
ienced Washinglon lobb y plus a large num'
ber of cco perann g CB groups who have the
ear of lheir congressman? Senator Gold.
water hu his work cut out for him and I
hope Ad 7,OM doesn' t need anythini seri
OUS soon.

The QST editorial is slanted , The Ui>C of
sueh emolio nal ter ms as majo r clinker

. p o i n t leu ide a e x penetv e
. .danaero us...wllh reference 10 the pro

po..,d W.d'ington lobbyist is S<;.Ircely ho n
est rhetori c. Their inference that alobhyist

News Pag~"Si x



John Sch ul tz W2EEYIDL
40 Rossie St .
Mystic CT 06355

A view of an encased W M3A filter a nd o ne w it h part of the casing removed to show the
internal h ybrid integrated circ u it ry. The enc ased fi lter m e asur es o n ly B/10" )( 7 /10" and
is about 3 / 16" thick . Photo co u rt esy W estern M icrowave, Los Gatos CA 95030.

--
! ! /

NTEGRATED CIRCUI
UDIO FILTE

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

One item that has been used in innumer
able pieces of amateur equipment and
accessories over the year s is an audio filter .
Such filters, particularly if they were used
for audio selectivity purposes, could get to
be very elaborate and large with mul tiple
section designs. It was probably only
inevitable that the current stream of
progres s 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 th e audio filt ers to
be described , and th ese int egrated circuit
filters offer adjustment versit ility that co uld
never be achieved wit h induc to rs. Such filt ers
open up th e possibility for the construction
of num erous compact pieces of accessory
equ ipment that can be used to improve the
operation of receivers and transceivers.

73 MAGAZINE
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F ig. 1. Ba sic rc ne tw orks all o w filter ci r
cuits to be built w it ho u t t h e use of
inductors. High -p ass c ir cu it ( A ) , lo w -p ass
ci rcu it (B) . and notching and peaking
ci rcu its (CI.

Background

Man y attempts have been made to do
away with the u se of inductors in filters
both because of size and cost fac tors. So me
of these att empts da te back quite a fe w
years and all revol ve about the use of re
networks in place o f inductors. For in
stan ce Fig . 1(A) shows an TC high-pass
filt er. As th e freq uency of the input signa l
increases, the reactance of the capacitors
decrea se and more voltage appears acro ss
the output. Fig . I (B) shows a low-pass
filter that works in a similar manner. If
you combined the fil ters, using an amplifier
for ea ch, you could form a bandpass filt er .
You could also combine variou s forms of
rc network s to form not chi ng or peaking
filters, as sho wn in Fig . I(C). Such filt ers
by themselves. of course. are cru de an d
provide poor selectivity . Usually suc h filters
are used together wit h am pli fier stages to
comp ensate for the filter attenuation and
also in feedback arra ngement s so t he filter

'QO 'K
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F ig. 3 . T he WM 3 f ilte r c a n b e u sed a lo n e
(( A ) and (B) ] to f u nct io n as a low-p ass o r
hu gh -pass f ilter o r in co n ju n ct io n wi t h a
po st a m p lifier [(C) a nd (D ) J t o produce a
steep er s lo p e at the cutoff fr eq u ency .

"

F ig. 2 . Block diagra m of the We stern M ic ro 
w a ve WM 3 filter . A L L o f the bloc ks shown
ar e ecot e tnec in t he · single fitt er unit
shown in t he photogra p h . Ea c h a mp lif ier
is , in fa ct, a sepa ra te integra ted ci rcuit
amp lif ie r. The n u m b ers ref er t o t he
t e rm ina l c o nn ecti o n s.
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circui ts are not loaded down . Unfortun
ate ly, by the time yo u combine sufficie nt
discret e compo nent rc netw or ks and t ran 
sist or amplifier stages to have the rc filt er
duplicate the performance of an inductor
net work, the rc ' filte r can be as large and as
costly as th e latter. Th e advent of
int egrat ed circu its has changed all that ,
ho wever. High gain amplifier circuits and
multiple rc networks can be inc orpora ted
in one physically compact uni t.

The blo ck diagram of th e integra ted
circuit filter is shown in Fig. 2 . Three
multi-tran sistor operational amplifiers an d
the necessary rc networks in a feedback
arr angemen t are co mbined in th e hybrid
filte r un it. Three exte rnal resistors are used
and can be man ipu lated to change the
ope rational cha racteristics of the filte r. One
can see some of the filter co mpone nts in
the un encased view of the filter in the
photograph. The en cased filt er measures
0.8 in ches x 0.65 inches x .15 inches th ick.
The sur face area is about that of a 25 cent
piece, and it is hardl y any thicker.

Perf ormance

The filte r really begins to shine when
one inves tigates its performan ce possibil
ities. It can be used as a high-pass filte r ,
low-pass filter, peaking filte r, notching
filter, etc . The cen ter frequency can be
adjusted as desired by an externa l potentio
met er as well as the Q if desired. Th e unit
can also be set up so you can switch select
a variety of different filt er effect ou tputs.

Graphs portray the performan ce of this
type of filte r best. Fig. 3 illustrates th e
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F ig, 4 . The extrem e ly sha rp p ea k ing a nd
notc h in g c ha ra cteristics of t h e filte r mak e
it ideal f o r use as an cw se lec t iv ity dev ice .
The p ea k in g an d notc h ing f req u e nci es ca n
be tun ed from 5 0 0 to 1500 c yc les.

ou tput versus frequency characteristic of
th e filter in several low-pass an d high -pass
circuits. The filt er can be used alone for
th ese functions , or its output used to drive
another ic operat ional amplifier power
stage to furt her increase th e slope of th e
freq uency response at the cut -off fre
quencies.

Fig. 4 sho ws th e filter used as a peaking
or not ching filter . Not e the extreme
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F ig. 5 . The a b o ve graphs in di cate how b y simp le exte r nal poten ti ometer
cont rol . t h e f requency as w ell as th e 0 of th e f ilter c an be va r ied .
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sharpness of the response at th e nominal
cen ter freque ncy of 1 khz . Actu ally, both
the center frequen cy as well as the
sharpn ess of th e filter resp onse can be
tuned by making various of the exte rnal
resist ors variable as shown in Fig. 5. Thus,
th e center frequency of a nominal I khz
filt er can be tu ned from about 500 to
1500 cycles. The Q can be varied from
about I to a maximum of 100 .

As might be imagined from looking at
the arrangement of th e externa l resistors
and the output terminals used for each
specific application of the filter, you can
devise various switc hing arrange ments to
selec t different out puts , dif feren t specific
cente r freque ncies, etc . The possibilit ies in
this direction are pretty well only limited

e '"
,~"

"'~"''''I.lf lf ''

F"ig. 6. T h e above d ia gra m illust ra t es h ow
t he f ilt e r c an be u sed to s im u lta n eo u sly
prod u ce d iff e re nt o u t p ut chara cteri st ics . Rf
and Rq a re c hosen acc o rd ing t o F ig. 5 .

by y our imagination . Fig. 6 sho ws one
simp le circuit which pro vides simultaneous
or switch selected diffe rent output possibil
ities.

Summary
Th e type of filte r describ ed is availab le

now from firm s such as Western Micro
wave. The price of such a filter - about $30
depen ding upon the type of casing used 
will restri ct its use in amat eu r equipment
unt il greater sales will invariably brin g the
price down to that of regular integrated
circuits. However , even though one may
not be using such a filt er tomorrow, such
filters will be th e ty pe of component that
will become comm on in amateur equip
ment as th e micro-miniaturization of co m
ponents for use if commu nications circuits
continue.

. . . W2EEY
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WarOnPoverty!
You can help fight a really seriou s

poverty pocket in New Hampshire by
sending in your subscription today to 73 .
Not only will th is give yo u th e warm
feeling deep inside knowing that you have
helped someone in need, bu t it will also
bring you bounteou s blessings.

I . You will save tremen dously on the
highly overpriced individu al-copy cost of
$ l.

2. You will not have to worry ab ou t
yo ur dealer run ning out of cop ies just
before you get there.

3. Many other blessings too numerous
to mention.

Tax Dedu ctible
A subscription to 73-is such an extraor

dinary act of generos ity th at it should be
dedu ctible. Unfortunately , it isn 't. It is
generous to yourself, bringing you unfet 
tered joy and enthusiasm for an en tire
year , spread out ju st enough to whet the
etc . It is gener ou s to the poor und er
privileged emp loyees of 73 who are eking
out th eir lives, anx iously awai ting each and
every subscript ion with grasping fingers. It
is generou s to the State of New Hampshire,
for th e only taxes in thi s fine state are on
profit s and, there is always the distan t
possibility that you r subscript ion might be
the one which ' would edge 73 out of the
red and into the tax -paying bracket. This,
unfor tunately , is a slim possib ility.

Name _

Call _

Address _

City _

State Zip _

o New subscription
0 $6 One year 0 Renewal
0 $1 4 Three years 0 $10Two years

Foreign: add $1 per year.

73 Magazine. Peterborough NH 03458
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Edward Levy WB4KMB
7441 Wayn e A venue, 14 B
Miami Beach, FL 33141

INTEGRATED CIRCUIT
GMETER CONVERTER

At t he present time, amateur ti-meter con
verters are built aro und. nuvistor tubes or
field-effec t trans istors. The fo rme r requires
a b-supply in th e order of 1aav and
filament power ; both types usually re quire
neu tralization , which is t edi o us ana re 
quires addit ional co mponents.

T he 6-meter conver ter described in this
art icle uses an integrated circu it in the
front-end , eliminating the nee d for neutral
ization and yielding far better gain charact
eristics than th e nuvistor or all-Fli'T
co unterpart s.

The amplified 6 meter signal is mixe d at
t he gate of a 2N38 19 FET mixe r with the
local oscillat or signal, gene ra te d by a
crystal controll ed 2N381 9 FET overton e
oscillat or o pera ti ng at 49.5 MHz This
produces a difference freq uency of 1.0 MHz
which is in th e middle of the bro ad cast
band, making the converter ideal for
mobile applications . If a 7 MHz difference
freq uency is desire d , a 435 MHz crystal is
used and t he 39 00 pf capacitor is the
mixe r drain tank circuit is changed t o 100
pF

Circuit Description

This converter uses a CA3028 A integra
ted circuit in t he rf amplifier , which is
co nnect ed in casc ode configuration. The
casc ode circuit behaves as a pen tode tu be,
and thus preven ts tendencies towa rd oscilla
tion. These tenden cies are further reduced
by using toroidal coi ls , which prevents
generatio n of stray magnetic fie lds and
elimina tes the need for shie lding the in put
fro m the ' out put tank circuits.

16

Th e co nverter has a gain of 36 dB up to
the mixer drain tan k circuit. However ,
sinc e the tank circuit i~ high im peda nce , a
link couplin g must be used to match t o the
receiver input impedance; which is usually
in the order of 50 ohms. The link consist s
of three t urn s of no . 22 wire aro und th e
mixer drain tank coi l. Matching losses ar e
unavoidabl e, but a gain of 24 db can be
achieved without much dif ficu lt y. Typical
bandwidth is 100 kHz.
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CPS-1 • Sil icon d iod e bridge circuit

SeC-1 • Crystal controll ed 100 KHz FET Osc illa to r _ Inle·
g rated c ircuit div ider gives 50 KHz ma rkers up to 432 MHz.

General, SC-2 and SC-6 : • Low noise . Im proved cross
mo dulation performance • Uniform gai n ac ross band _
Ent i rely solid-stale • Zener regulated crystal osci l lato r
• Improved image reject ion _ Low spurio us respon se.

Model SCC·1
VHF Xtsl Cal.

$2695

Mode' CPS-1
Power Supply

$1975

Mode l SC-2
for 2 meters

$76 00

Model SC-6
for 6 meters

$71 00

2 and 6 Meter
RECEIVING CONVERTERS

Acce uory Conso le CC-1 has
space for both 2 & 6 M Con
verters, Powe r Suppl y. Xtal Cal.
and ext ra converter.

R. L. DRAKE COMPANY 540 Richard Street
Miamisburg, Ohio 45342

ma ximum signal. . The signal at the mixer
drain te rmi nal sho uld . be sinusoidal, at a fre
quenc y close to 1 MHz if it is not sinuso idal,
detune the oscillator plate tank circuit slight
ly . Now tune th e mixer drain ta nk circuit for
maximu m signal. an d tune the rf amplifier
input an d output tank circuits for maxi
mum signal.

Const ruction Details

The converter was built on a piece of
aluminum, with teflon sockets and termi
nals used for mounting co mponents, al
though if built on a pun ched ph enoli c
board with standard termin als the circuit
will work as well. The only pre cautions to
observe are making the connections as
short as possible and to keep th e coils well
separated fro m each other.

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

The convert er costs less than $20.00 in
part s an d out perform s by far many of the
commerc ial units th at are presently avail
abl e for almost twi ce th e cost.

. WB4KMB
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Fig. 1. Schematic

Align ment

With a VTVM conne cted at the oscilla
tor gate, t une the oscillat or tank circuit for
maximum negative voltage. Remove th e
VTVM, and con nect an oscilloscope at th e
mix er drain terminal. With a lanV 50.5 MHz
signal connected at the input , t une the
output tank circuit of th e rf amplifier for
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"vall able at your local distributor.
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John Schult z W2 EEY
1829 Cornelia St.
Brooklyn NY 11227
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_-..~rap·Type ~ Antenna
The ad dition of a fe w stu bs can add effective 2 C

meter operation to m o st trap -type vert ical antennas
witho u t degrading the regular perform ance of such A
antennas and without requirin g any change in
transmissio n line co nnection .

L

F ig. 1 . M u lt ib a nd t rap type ve r t ic a l anten n a
(A l fo rms a ve rt ic al anten na w h ic h can b e
represe nted as a t (8 ) w h e n o perated o n a
f req u e ncy w h ich is sev e ra l ti mes h igher th an
it s h igh est no rmal o p erat in g frequency.

Basic An tenna Considerations

The usual t rap t ype vertical can be
electrically rep resented as shown in Fig.
l ( A ). The vario us t uned ci rcu its iso late
sec tions of the antenna on differe n t bands
such t hat the basic an tenna st ruc ture always
remains a Y4A vert ical. Above th eir reso nant

frequencies, eac h tu ned circuit wo uld
present a capacit ive reactan ce. Thus, if the
ant en na wer e o perated on a freq uency sev
eral tim es higher than th e reso nan t fre
quency of the highest frequency tu ned
circu it tr ap , the ante nna co uld be electr icall y
represented as shown in Fig. ' l (B). Th e
capacit ive reactance still prese n t wo uld be
very small because of th e frequency bei ng
co nside red, although the series effect o f the
equivalent capaci tors fro m the individ ual
tu ned circuits works to increase th e tot al
reactance on 2 me ters. T he to ta l reactan ce

1
'"'"

Usually one erec ts a trap-ty pe vertical
antenna for use on the low er frequency
bands because of an te nna space rest rict ions .
When carefully adj uste d , such an ten nas are
capable of reaso nably good pe rfor mance.
Many o pera to rs who use such ant en nas
wo uld also like to have so me antenna facility
for o peration o n a vhf band- par tic ularly 2
met ers- an d look fondl y at th e trap ver~ ical

st ruc tu re try ing to visuali ze how ad vantage
migh t be taken of its he ight , etc ., fo r use on
2 meters wit hout erec ti ng a completely
separate ante nna insta llat ion fo r the latt er
band. On e co uld mo unt some small two
me ter an te nna, such as a ground plane, on
top o f t he tra p vertical , bu t st ru ctu ral
problems are invo lved with the relati vely
th in upper section of the trap vertica l, a
separate transmission line required (or a
change over relay to the trap ver tical tra ns
mission line), an d the basic trap verti cal
performan ce may be affec te d . A mu ch
better solu t ion to the problem, of co urse, is
to some how uti lize th e tr ap vertical antenna
itself as an an tenna array with a low loss
tran smission line, suc h as RG-8 . if it has
been properly installed . So , there is no
problem with t he basic tr ansmission line run
to the antenna fo r use on two meters. T he
problems which do ex ist are wi th the trap
vertical ante nn a itself as to how it can be
modified into a useful an ten na fo rm on 2
meters that will co rrec t ly match the trans
mission line.

This article prese nts an easy method of
mo difica tion that can be used with most
tr ap ver ticals whic h permi ts use of the
antenna on 2 meters wh ile operation of the
ant enna on its basic design frequencies is not
affec ted.
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Igrlile
e.pen.enter!

INTERNATIONAL EX CRYSTAL & EX KITS
OSCILLATOR . RF MIXER. RF AMPLIFIER • POWER AMPLIFIER

6.

1. MXX-l TRANSISTOR RF MIXER
A single tuned c ircuit intended fo r signa l
conversion in the 3 10 170 MHz range.
Harm on ics of the OX osc ill ato r ate used for
injec t ion in the 60 10 170 MHz range.
La Kit 3 10 20 MHz , Hi K it 20 to 170 MHz
(Spec ify when order ing) $3.50

2. SAX-1 TRANSISTOR RF AMP
A small signa l amplifier to drive MXX-1
mixer. Single tuned input and l ink output.
Lo Kit 3 to 20 MHz, Hi Kit 20 to 170 MHz
(Specify when ordering)__ _ $3.50

3. PAX-l TRANSISTOR RF
POWER AMP
A single tuned output amp lif ier designed to
follow the OX osc illa tor . Outputs up to
200 mw, depending on the frequency and
vo ltage. Amplif ier c an be amp li tude
modu late d. Freque ncy 3,000
to 30,000",KHz.. . $3.75

4. BAX-l .BROADBAND AMP
Gener al purpose unit which may be used
as a tuned or untuned amp lif ier in RF and
audio applications 20 Hz to 150 MHz.
Provides 6 10 30 db gai n. Ideal for SWL,
Experimenter or Ama teur.. .... $3.75

5. OX OSCILLATOR
Crysta l controll ed transistor type. La Kit
3,000 to 19,999 KHz, Hi Ki t 20,000 to 60,000
KHz. (Spec ify when or der ing) $2.95

6. TYPE EX CRYSTAL
Availab le f rom 3,000 to 60,000 KHz.
Supplied only in HC 6/ U ho lder. Calibration
is :!: .02% when operated in International
OX c ircui t or its equ iva lent.
(Spec ify frequency) $3.95

INTERNATIONAL
PRECISION RADIO CRYSTALS

International Crystals are avai lable from 70 KHz
to 160 MHz in a wide variety of ho lde rs.
Crystals for use in military equipment can be
supplied to meel specifications Mll-C-3098E .

I.rllie
••••er.ial user

~
IN T E R N ATIO N A L
,,~ y

CRYSTAL MFG. co., INC.
10 NO. LEE • OKLA. CITY. OKLA. 7310 2

WRITE FOR CATALOG .

(GP) for " Genera l Purpos e" applications
(CS) for " Commerc ial Standard "
(HA) for " High ' Accu racy " close temperature

to le ran ce requ irements.

CRYSTAL
TYPES:



present o n 2 meters depends upon the
number of traps use d in the an tenna and
their specific parameters, but it can be as
low as 30 ohms in a typical ant en na .

For th e moment , it can be considere d
that the series capacitive reactance on 2
meters is insignific ant, and the an ten na acts
as a straight ro d. If the ant enna were exc ited
o n 2 meters, a sit uat io n similar to th at
sho wn in Fig. 2(A) wou ld result. If the total
length of the antenna happened, by chance,
to be correct, it might still match the
transmission line imp ed an ce. The chances of
such an event taking place are rather small,
however. Even if it were to o ccur, the total
length o f the antenna would be such that a
number of cu rre nt reversa ls (cine every 'lS1\)
cou ld take place. Since t he cur ren ts in
different sectio ns wo uld be ou t of phase, the
resultant radiat ion pattern would spl it int o a
nu mber of lobes in a manner similar to th at
fo r a lo ng wire anten na. The re sult would be
rad iation and usefu l for litt le more th an
communicating with an aero nau ti ca l mobile
station directly overhead .

Stub Placement

The use of a few simple Y41\ st ubs on 2
met ers can pr ovide both pro per matching of
the an ten na to the tran smission line and
corr ect phas ing of th e an tenna curre nt s. This
sit uation is illustra ted in Fig. 2(B) . Note t hat
the stub on the bottom of the antenna is
co nnecte d differently than the other stubs.
The "closed" en d is conn ected to the gro u nd
term inal (sh ield o f the t ransmissio n line) an d
not to the antenna (cen ter cond uc tor of the
transmission line ). Calli ng it a " stub" is
actually a misnomer since it fun ct io ns o n 2
meters as a qu arte r wav e tran smission line
tra nsformer to mat ch th e low im pedance of
the transmission line to the high impedance
o f the first Y2A sec tion o f the anten na. Th e
opera ti on is th e sa me as t he well -known "J "
antenna. The other stubs caus e a phase
revers al between the VIi\. se cti ons so that the
curren ts in each section lin e up properly .
The result is that a radiation pattern is
produced whi ch is o mn idi rectio nal in th e
horizontal plane and also wh ich has several
db of gain with low angle radia t io n in the
vertical plan e.

Fig. 3 show s an example of how the
scheme of Fig. 2(B) was used with a 14AVG
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F ig. 2 . EXC it i ng a m uft ib an d antenna on 2
m eters w ith o u t any modificat ions being
m ad e to the antenna may produce some
useful radiati on but u su a l l y t h e antenna w ill
n ot impedance m atc h the transm ission li ne
and the current distribution on t h e antenna
(A ) w il l produce mostly useless high ang le
rad iation . Both correct impedance m at c h i n g
and correctly p hased c urren t d istr ibu t ion
f o r .ef f ec tive l o w ang le radiati on c a n be
ach ie ved by t h e use o f a few simple stubs
( B) .

STRAP~
ACROSS
INSlA-ATOA

STRAP~
ACIlOSS
INSULATOR

Fig. 3 . Dimensions o f stubs and placement
fo r t wo meter o perati o n of a ty p ica l hf
m urtiband trap v ert ic al an ten n a.

trap vert ical (remove th e rf cho ke in the base
connector). The ma tching stu b is sim ply
ground end co n nec ted to one of the mo un t
ing bolts on the antenna base con nec to r. A
st an dard pillar insu lator (Birnbac h 440F)
with pipe clamp s o n eac h end is used to
su pport and insulat e th e other end of the
stub . The other stubs are mounted in a
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similar manner but using two insu lators with
a sho rting strap across th e bo tto m insulat or.
The phot ograph illustrat es the construc tion
used . The spacing of the stu b is not critica l
nor is the diameter of tubing used for th e
stub. In th e example shown, a cente r to
cente r spacing of about 3Jh" was used and %"
aluminum tub ing for th e st ub .

The second stub (first phasing stu b) is
placed JhA ab ove th e end of th e matching
stub. This st ub can be placed below th e first
trap on almo st all trap verticals which are
designed for use down to 10 met ers. The
second VZA section will encompa ss the phys
ical length of all th e tr aps in the usual 2 or 3
trap antenna, since th ese t raps are placed
relatively close together . As was mentioned
before, however, th e traps will still act to
present some capacit ive reactance on 2
met ers. Therefore , in order to effec t an
elect rical JhX sect ion , th e physical length
between the first and seco nd phasing stubs
must be mad e longer. In the example shown,
th e leng th required was abo ut 50" which
placed the second pha sing stub just above
the top trap . The last JhX sect ion above th e
last phasing stu b is formed by the rem ainder
of th e 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 affe ct the antenna
performance on th e hf bands, since th e
length is not effective exce pt on th e lowest
frequency used . Th e st ubs themselves are
insignifican t electrically when the antenna is
used on the hf bands. The physical place
men t of the small stubs does not in any way
affec t the mechan ical st rength of the anten
na str uct ure.

The only questio n about adjustment that
may arise is th e spacing to use between the
first and second phasing stubs in order to
allow for the capacitive react ance of th e
traps. Probably th e easiest way to det ermi ne
the correct length is to temporar ily rem ove
th e section of the an tenna 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 pos sible,
th e antenna is exci ted an d various lengths of
top sec tion tried for ma ximu m field strength
indication . The regular top sect ion is then

MA RCH 1971

Tw o standa rd pillar insu lators a re u sed to
support th e Y..A stu b . Note the sho rti ng strap
ac ro ss the lower in sulato r. T h e sp acing of
the st ub fr o m t h e a ntenna is not c ri t ic a l a nd
is show n as being a b o ut 3 Y." .

rep laced and the bottom of the second
phasing stub placed a distan ce abov e the to p
trap equal to length ju st found necessary to
peak the field strength reading . Th e last 'l'2A
sectio n above the to p phasing st ub is deter
mined by direct mea surement. In case the
dimensions of a t rap anten na are such that a
stub wou ld fall between tr aps , th e same
procedure as just described using a field
strength meter should be fo llowe d to peak
any ~A section which contains a trap.

Summary

Most trap vertica ls can be modif ied at
minimum expense into very effec tive 2
me ter an tennas by the met hod described.
The performance will easily equal or ex ceed
that which would be effec te d by placing a
ground plane ant enna at a height equal to
th e top of th e trap an tenna . The swr will
remain reasonably low over most of the 2
meter band but can be dipp ed in any desired
portion of th e band by adjusting the length
of the mat ching stu b on the base of the
antenna.

. .. W2EEY
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Gus Gercke K6BIJ
Box 143
Weimar , CA 95736

Par t One : Granddaddy

A page in an old no te bo ok , with a couple
of circ uit s an d the words " Crys tadin" and
"Losev," brought a few memories and
forced me to plug in a soldering iro n and ru n
a fe w experiment s.

Time-middle 1920's ; Place-Moscow,
Russia ; Ti me of the day - just after midn ight;
Picture-I S year old ham (la ter K6BIJ) ,
sleepy, bu t det erm ined , trying to adjust two
cat whis kers on two crys ta ls at the same
time, while listeni ng to weird sounds emana
ting from two ear ph ones.

T his was " Crys tadin," a circ uit intro
du ced by a Ru ssian ham Losev, a "tempor
ary" invention - something to get by unt il
the industry (in ru ins after the WWI and the
Civil War) starte d to produce tubes. Som e
ho w the circu~t was able to pro duce regener -

ev
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Fig. 1. RF amplifier.
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ation, and also wor ked as an rf amplifier l
,

using " Zincite,,2 crys ta ls and st eel wire
cat whiskers. Loo ks like it was one of the
granddaddies of some semiconductor devices
" inven te d" later.

I will not attempt to explain t he t heory
of the Crystad in - I do not know ho w it
wor ks, but it looks like a mixture of
rege nera ti on and parametric amplification.
The semi conductor ju nc ti on, dc bias , and
the pump freq enc y are all there .

Cryst adin was used for reception of Euro-

Fig. 2. Receiver

pean BC sta ti ons; there was only one
Russian BC station (in Moscow) at the time,
and we hams had to wait till midnight for it
to qu it, before we could start fishing for DX.
Very little was known at the time ab out
short .waves; ther e were no ham transmitters
(no tubes), and a "ham" was just a guy t hat
built his own crystal receivers , spent a lot of
his spare time on the roof, and was generally
responsible for t he abse nce of what you
pla ce on the ho ok in a telephone booth.

73 MAGAZINE



The poor granddaddy died at the age of
three, killed by a "micro tube" (micro
re ferring to a low filament current of 60
rnA) that appeared on the market in the late
1920 's. The death was very premature.

Passing (too briefly) through the regener
at ive circuits" - the tubes made possible a
monstrosity called "superhe t ," 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 an y sin ce its invention (only the
co mponents 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, March
1964, page 58.

CRI RFC
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Fig . 3. Schematic.

Part Two: Resurrection

T he circuit shown in Fig. 3 can be
visua lized as a superhe t 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

MARCH 1971

case of a regen, only there the oscillator and
det ector functi ons 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 tw o mix ers, two i-f?s, and the audio of
the superhet combined. This means quite an
audio amplifier , but it also means quite less

AUDIO AJ.FLIFlOI

Fig. 4 . Block diagram of recei vers.

noise generated in the rec eiver because
mixers ar e notorious noise generators and
because transistors are much less noisy at
low er frequencies than at high .

You probably saw in some manual that a
cert ain transisto r 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
co urse still low er. This , coupled with a
complet e absence of images, birdies, and all
the other byproducts manufactured within
an y self-respecting superhet , explains the
low int ernal no ise of the Fig. 3 circuit.

Certain deficien cies of the K6BIJ en
gir-eering 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. I ,
WIDTY's article, March , 1967, in 73, fol
low ed by Fig. 14 (operated at 6 volts and

Fig. 5. Block diagram of a 6 meter superhet.
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Fiq, 6. Voltage/ current in crystal In receiver,

(see F jg . 2)

Variable condensers must be of the split
sta tor , insulat ed-rotor ty pe , o therwise th e
noise produced by the rubbing contacts will
split yo ur eardrums. Th e meter shown in the

IBM sur plus board s out per for med the I N2 l
q uit e a bit. Using an ohmme ter to choose
the diod es result ed in a failure; my best
diod e has 30% reverse leakage , and the
seco nd bes t has practi cally none.

,..
I
I
1 000 RAT - I
liNG RANGE l

o

What takes place at t he junction in CR- l ?
I do not kno w, but whatever it is, it mak es
possible a darn good receiver for really weak
signals. Whether it is a regen , param etr ic
amp, or a sup erhet wi th low internal noise , it
works. And if someone will te ll me that the
three circuits ar e just variat io ns of one and
the same pri ncipl e , I will not be sur prised .

circuit is useful only as an indicat or of
oscillations in your oscillator circuit , and
also for tra cking (ju st tune the trimmer
conde nsers and adjust th e coils for maxi
mum read ing on th e met er). Minimum volt
age sho uld be used on the osc illator just
enough to start it.

The circuit out performed o n six meters a
usua l converte r (rf FET 2N38 19- mixer
2N38 19 - crystal oscillator-RCA SK 3006)
follow ed by an average receiver; it had less
internal noise ; therefore, weak signals were
received mu ch better. It worked best on SSB
and CW; AM wa~_ somewha t difficult to tune
unless the station was fairly strong.

. . .K 6BIJ

Furt her im provement can be mad e by
using a vxo inste ad of a vfo (Fig. 49 , page
2 1-A, 73, March , 1967; a search fo r a be tter
diode sho uld bring some result s, and , of
co urse , the re is no limit in improving the
aud io syste m.

Pho to of a udio am plifi er inside the chassis. The
nicad battery pack a t the rear of the unit
supplies about 7.2V .

with t he filt er centered around 800 cycles) ,
and fo llo wed by an existing a mplifier de
signed for crystal micropho ne in put an d one
watt output. Transistor s were PNP un its
mar ked 033 , and taken from IBM surplus
boards (disregarding th e " 0" - if the nu m
ber is less than 50 it is PNP, if over 50 it is
NPN) . Failure to prod uce a quiet aud io
amp lif ier naturally will defeat th e purpose of
the project ; in this case I sugges t th at yo u
te mporarily retain the rf am plifier - it will
be a ste p backward , but a mu ch simpler
audio un it will do .

Nor mally regenerat ive receivers are stabl e ,
select ive and sensitive , but yo u can wreck all
this if you overco up le them to the ant enna
or tr y to get more «gain" by using high er
voltage and current t hrough the rege nerating
tube or tran sistor. The " gain" should be in
th e audio amplifier. T he ARC-5 receivers,
that are supposed to be "as broad as a barn
door," are broad only because they have
pract ically no audio , an d hams are try ing to
compensate fo r thi s by cra nking up the rf i-f
gain wid e open. Resu lt - the " barn door ." I
adde d two stages of aud io (also tr ansistor
bfo) an d am using it on 80 me te rs SSB and
CW without any " barn door" effec ts .

Now co mes CR-I ; I co nnec te d tw elve
diod es of all kind s to a twelve posit ion
switc h, and just test ed them in the circ uit.
So me of the diodes were tr ansistor base
emit ter junc tions. Those that did no t work
were re plac ed by ot he r " unknowns," and so
on. As a resu lt it was found that 1N2 l
always perfor med fair ly well, but some of
the glass enca psula ted cat whiskers from th e
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213 / 477·6701
714/772·9200
816 /679-3127
201 / 637·4107
713 /464-0419

• H enry R ad io has a great an tenna pac kage program . . . big savings. Write lor lit erature . •

EASY FINANCING • 10 % DOWN OR TRADE· IN DOWN • NO FINANCE CHARGE IF PAID IN 90
DAYS • GOOD RECONDITIONED EQUIPMENT • Nearly all makes and models. Our recondi t ioned
equipment ca rries a 15 day trial , 90 day warrant y and may be t raded back within 90 days for full
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TED HENRY (W6 UOU) BOB HENRY (WOARA) WALT HENRY (W6ZN)

IAral~7&~iro
· 11240W. Olympic Blvd ., Los Ange les,

Calif. 90064
931 N. Euclid , Anaheim , Calif. 92601
Butl er, Missouri 64730
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"Your fre quency is 3637.490 kHz, OM .
Would yo u please move 10Hz higher to get
on the telet ype auto -start frequency?"

You'll never hear th is on the ham bands?
Wait ' till you co ntact me!

Ever dream of building a receiver/trans
mitter, or mayb e an rf signa l gen erator that
wo uld give a d igit al rea do ut of frequen cy to
the nearest hertz? Well , just yo u read this
art icle about the digita l indicators , and put a
little tin on your dream rig.

In building suc h a proj ect as th is, there
are 4 main co nside rat ions that mu st be kept
in mind :

1) Usages, actual and pos sible .
2 ) Reliability (buib burnout, etc. ).
3) Com pon ent availability (reactout In- >

dicat ors, t ransistors, integrat ed cir
cults, resistors).

4) How co mplex; numb er of pa rts , am o unt
of wiring (transistors vs int egrate d cir
cuits ).

Having come this far , I now wish to sho w
you the different ways you can get a 0-9
number, then d iscuss vario us d river circuits
to light up your chosen indi cator.

Numbered Light Bulbs

The simp lest of all d igital disp lay s would
be those of either Fig. I a or I b . Fi g. la is
merely a piece of clea r plast ic pain ted black
on the front except where th e number is.
Lamps are plac ed behind eac h number, and
shielded from showing through to the adja
ce nt number.

Fig. I b sho ws a simil ar method , only the
light bulbs were encapsulated in plastic and
litt le plast ic letters were glued over the top
of the appropria te bulb. Ot her arrangeme nt s,
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such as bu lbs in a circle, etc., are also a
possibility in this genera l ty pe.

Advan tages: Low cos t - only the ten
bulbs and a little plastic
need be bo ugh t. Sim
plicity .

Disadvantages: Relatively sho rt bulb life ;
small image , necessitating
close read ing ; Out of lin e
reading of long numbers ,
making th e reading slo wer.

F ro n t v iew of my digita l frequency c ou nt er
w it h a ra nge o f 5 0 H z to 10 0 k H z a nd
beyo nd , with a read ou t of 1/ 10 o f a cy cl e .
Projecte d im a ge type o f reado uts a re sho w n ,
d riv e n by 5 d igita l d eco d er #2's.

Light Bar Matrix

Fig. 1c sho ws a sys tem used by the
Simpson HI digital volt mete r and o the rs,
whi ch presents several advantages while add
ing a few disadva ntages too .

Seven light s are placed so as to form 10
distinct numbers by lighting up various
combina tio ns of ligh t ba rs . To get a « I " , bar
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C & F ar e lit ; "2" has bar A, C, D, E, & G lit
to give 2 ; "3" has bar A, C, D, E , F , & G lit
to give 3; " 4" ha s bar B, C, D, F, & G lit to
give 4 ;' 5" ha s 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"
ha s all bars lit ; "9 " ha s all bars lit excep t E
to give 9; " 0" ha s all bars lit except D to give
O.

, 0

I, ,, a
• a
e •,

re7 rc,
lA_ IOEU..BS~ UNE,
18' !O 9JLBS IN A GRCtJP

0 It · 7 UGHl BAR ioIATRlX,.
Fig: 1. la) 10 bulbs in line; 1b) 10 bulbs in a
group; tc) 7 light b ar matri x .

These light s ma y take a number of form s.
They ma y be a piece o f plastic backlighted
to give a bar on the front. Another po ssi
bility is to use long lamps similar to those
used in car dome lamps, only wit h low
amperage. Even NE-2 neon bulbs m ay be
used , along wit h high vo lta ge switching
transisto rs .

Advantages: Larger Number
Brighter nu mber
Inline reading of lon g num
bers
Cheaply made in compar
i son wit h co mme rcially
available readouts.

Disad vantages: Proper lamps difficult t o
find.
More difficult assembly as
compared to sim ple num
bered lights.
Brightness varies according
to number of bulbs lit.
More curren t is drawn du e
t o a nu mbe r of lam ps being
lit.
Electronic driver circuit is
more co mp lex , though not
much mo re ex pe nsive.

Edge Lighted

Some manufacturers have produced dig
ital readouts whi ch cons ist of 10 co nc entri-
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cally placed piec es of pla sti c, each with a
number pla ced on it wh ich is edge lighted to
show the de sired n um be r. An example of
this type is the readout so ld by Radio Shack
Corp. for $9 .95 .

Advantages : Ver y compact
Well fo rme d nu mber
Inline read ing of long num
bers.

Disadvantages: Dimmest of all displays.
Small angl e of viewability.

Proj ected Image

This system co nsist s of 12 light bulbs, 0-9
and + and -, which are projecte d on the ba ck
of a ground glass screen. Various bulbs may
be used to achieve diff erent levels of illumi
nation. A #44 bulb will give the most
brilliant display , but it requires a rather high
curre nt from the swit ching transistor, 250
rnA . On the other hand, an 1819 bulb @ 40
rnA is rather easy on the transistor, but is

Top v iew, sh o w ing how I mount t h e va r io u s
decoders . S ec t io n a t b a c k left is t he c rys t al
oscillator and gati ng c ir cuitry . Not shown ,
b ut beneath t h is sectio n are th e 2 4 fli p-flops
in t he' divid e by one m ill ion " sect io n .

quite dim, having a relative cha rac te r bright
ness of 15 as o pp osed to 145 for the #44
bulb.

By reducing the volt age 10%, bulb life of
3000 and 1000 hours, res pe ctively , will be
in creased 5 ti me s, for 15,000 hours for the
#44 . Relative br ightne ss will be cut in about
hal f. The po pular 1/47 at 150 rnA will
perfor m at ab out Yz the brillian ce of the # 4 4.

Cost of these units varies considerably .
New on es run in the neighborhood of $30
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F ig. 2 . Digital d ec o d er # 1. Reset to 0 by
mo m en tarily placi ng +3 .6 v o n reset li n e. A ll
re sist o rs of a s im ila r funct ion a re t h e sam e
va lu e.

each . However, variou s surplus sto res do
have them at prices from $6 . to $10 , the
form er being about th e most that I wou ld
pay . At that price, a bank of 5, as I myself
use, makes a very attractive display unit for
$30.

Advantages: Nice look ing image
Ease of mounting
Simple and cheaper driver
circu its
Low cos t (if surplus)
Inline reading of long num
bers

Disadvant ages: Bulb burnou t
Bulky

Nixie Tubes

These readouts are a gas filled , cold
catho de ty pe tube. They are somew hat
similar in basic idea to a vr t ube or a neon
tube, cnly th ey display a given nu mber
dep ending on which of a number of cath
odes is ho oked up to negative voltage. When
this happens, the gas around this element
ion izes and glows. Prices on these devices
vary according to size and co nstruction.
Unit s of in terest to amate urs run fro m $8 to
$3 0 in price, the $8 one looking like a
miniature tube, giving numbers .6" high.
Th ese units require special soc ket s runnin g
about S1 apiece. I have seen Nixie tubes on
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fl£SE:T TO ZERO IlY Irt'OoIEHTMU
F'l../IafG 3 6V (lPII fl£S£ T lJt<£

ALL RESlSTCRS G' A S"' llAR Fl..NCTlCf<
ARE Tli<: SA/o'£ -..wE.

th e surplus mar ket as low as $3 apiec e. For
information , write to : Burrou ghs Corp.,
Elect ro nics Compone nts Division, Plain field
NJ 0706 1.

Advantages: , Very lon g life (2 00,000
hours)

Bright and easy to read
Compact
Wide angle of view ability
Sim ple driv er circuit
Different sizes available

Disadvan tages :
Req uire pow er supply of
abo ut 200V
Special circuit needed for
dimming
(I don 't like their red
colo red numb er. )

Pixie Tubes

These are unit s similar to the Nixie, but
inst ead of seeing a relatively large number lit
up, a small number is visible through a
perfora ted plate ab ove the lit-up cathode.
The advantage of th ese un its over the more
commo n Nixie lies in the fact that th ey are
much chea per, costing only S5 ' new , and
much less sur plus. The main disadvantage is
th at th e number images are so small, about
3/1 6" , t hat it is very difficult to read th em
at a distance greater than 6 feet. Beside s this ,
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of 1-3 kV
l.l V fila-

Top v iew of digi t al dec o d e r #2 . A t the top
are the IC and 2 t ransistor gates. In t h e
m idd le a re t h e other gates. At the b o tto m
a re the d rivers.

Botto m view of d ig ita l decod er #2 .

a long number wou ld be read slo wer du e to
the individu al digits out of lin e.

High Vacuum Readouts

Thou gh similar to a Nixie, th ese are tubes
whi ch project an ima ge quite similar to th e
way a CRT works. For more informa
tio n, write to : Ind ustrial Electronic Engi
nee rs , Inc.. 7720 Lemon a Ave., Van Nuys
CA 9 140 5. This company can also give yo u
more information on the pro jected image
type readouts, whi ch they make.

Advantages: Long life if brillian ce
reduced
Other advantages of the
Nixie
Can be dimmed by a sim
ple circui t

MA RCH 1971

Top v iew of digi t al decod e r # 1. A t the t op
are th e 5 fli p-fl o p s. The 2nd row has the
900 driver at the left, and th e other 5 Ie's
a re th e 9 1 4 ' s. Th e o t h e r transistors a re the
dri llers . A t the left is a di gita l d isp la v w h ic h
c ons ists o f 10 - 1 4 9 ligh t b ul b s encap su la t ed
in p lasti c .

Bottom view of # 5 .

Disadvantages: ~I v supply
required , plus
ment supp ly
Smaller image an d sligh tly
higher cost t han the Nix ie.

Digital Drivers

So that yo u can arrive a t the desired
d igital signal to yo ur select ed typ e of read
out , you have 3 ite ms to co nsider no w.

First , you mus t have a set of flip- flops
whi ch will have 10 different sta tes, and th en
start over. There are a numb er of differ ent
ways to hook up 4-6 flip-flop s and addi
tion al gating tran sistor s to achieve this. In
this article, I have selected 2 ways as being
th e simplest to wo rk with.

Secon dly , you mu st select th e outpu ts of
the flip -flops and stee r the pro per volta ge to
th e dr iver stage, whic h comprises the third
par t of the whole digital decod er .
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T w o Pix i er i ndic at ors, mount ed o n som e
k eyboard .

A.n ed get it i n d ica t o r sh owi ng inte rn a l c o n 
st r u c t io n .

Digital Decoder # 1

Th is decoder needs 3 1-4 1 parts : 5 - J K
flip-flo ps (Fairchil d 923 IC); I -Driver/
Buffer (Fairchild 900 IC); 5- Dual 2 input
gates (Fa irchiid 914 IC); 10 -IK- I.5 K \-I
watt resistors; 10-l OK-30K Y2 watt resisto rs
(only if Nixie/ Pixies used); IO-Driver xstrs
(Surplus NPN, or, if Nixie/ Pixie used , hv xstr
as Fa irch ild 2N3568)

Cost : $20 if yo u use Nixie/Pixies and buy
th e resistors; $12 is you use lamps and have
the resistor s.

Wiring time : about 6 ho ur s from star t to
fin ish.

To bu ild t his circuit , a great deal of care
is necessary to avoid errors. The way th at 1
wire them is to put all of th e le s in the
o rde r shown in the diagram, th en wir ing th e
common pins, 4 , 8, and 6 of the 923's . Next ,
wire th e co mmon pins of the driver and
gat ing transistor s and ICs . After th is, pu t in
the resistors and co mp let e the wiring except
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t he wiring of the 9 14 decod ing gates which
is the last to be wired and the most pr on e to
error.

As you can see in the parts list , there are
a few different ways to buil d t his decoder. Jf
you plan on using the Nix ie/Pix ie type of
indica tor , th en yo u will need to use such
transistors as t he Fairchild 2N35 68 or ot hers
wit h a 60V or more co llec tor-t o-emitter
voltage rating. T he 60V line and 10
resistors to the driver tr ansistors is only
necessar y when Nixie/ Pixies are used also .
Fig. 3a shows how to hook u p lamps to t he
decoder, and 3b sho ws how to hook up
Nixie/ Pixies.

Digit al Decod er #2

T his is t he unit whic h I use in my
present digital counte r. It has only 4 ICs, so
cu ts down on th e cost of the un it , but uses
22 NPN co mputer tr ansist ors, wh ich , while
cutt ing down on the cost , adds to the
complexity .

Part s used are as fo llows : 4 - J K flip-flops
(Fairchi id 92 3 IC); 22 - NPN switching tra n
sistors (Surp lus computer) ; 2 - 2.7 K Vz wat t
resisto rs ; 5-470-680n Yz watt resistors;
10-4.7K-6.8K \-I watt resistors ; 10 - I K-2K
'h watt resistors. "'"

Cost: Well under sIO.
Wiring time: About 6 hours.

'M

0 '" - aoov, ,
• • 0 .....

0-
-nov

,
Il0 V, ZENER

r e
"' SO TO '"OVR X5TRS """•+IIOI.TAGE AT IIo....CH

LA W'S A~ RATEO

F ig . 3. 3 al H o w t o h ook u p lam p s to the
dec o d e r ; 3 b ) How to h ook u p N ixie/P ixies.

As yo u can see , th ere is a de finite cost
advantage to decod er 1/2, if you can co me by
the transistors and resistors cheaply . I find
th e wirin g of decod er tl2 easier, due to less
wires in th e decoder, which is th e most
co nfusing part. Should you desire to use
decod er #2 with Nixie/ Pixie readouts, th en
change the drive r t ran sisto rs to hv typ es, and
add a 10 - 30 kn resistor to eac h driver's

73 M AG AZI NE



· ,,+----~r_----,--__:_--T--,___--r_----___.

multidigit
each digit

Fig. 4 . D igital decoder # 2. A ll resistors of a
similar fu nction are t h e sam e va lue. T o re se t
t o 0 , p lace + 3 .6 v on reset l ine m om en t ari ly .

collector from a +60V source, as in
decoder '# 1. Please no te on th e decoder #2
diagram, Fig. 4 , tha t t he outputs are not in
numerical or der . Th is is due to t he fac t that
th e ICs are in a biquinary count configura
tion , which means th at they co unt to 5
twi ce to reach 10, th en start over .

Digital Dec oder #3

This parti cu lar unit is made up of either
of th e t wo preced ing decod ers plus a diode

+ 3.6V

F ig. 5 . A simp le cou n t check er .

matrix to dr ive the 7 light bars. As it is
rather involved , I am not including it here,
but th ose in t erested may obtain the sch e
mat ic by sending me a SASE . T he cost will
ap proach S15 to $25, depending on parts
availability , and the co nstru ction time will
be about 10 or more hours.

Count Chec ker

A simple count checker which can be
used to see that everything is cou nt ing
correctly is sho wn in Fig. 5. Before yo u
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RESETTO ZEROBY MCrt.IENTAALY
PI.AClNG 3.6V Of! RESETUN::
Al.1.. RESISTORS Of A SWLAR R.I'CTJ::I,I
ARETHE SANE~

hook up the counter to read a
number, make sure yo u hav e
counting correctly!

Improved In put Sensitivit y

Fig. 6 shows the addition of an em itter
follo wer to my original inp ut circuit ; this
co nsiderably impro ves the low fre quency

performance.
1IldUI..:t::.

Digit al Frequency Divider

As ma ny have-mentioned to me regarding
the bina ry co unter , it would be a shame to
depend on the 60 Hz lin e frequ ency fo r a
tim ing st andard for such an accurate instru
ment as a digital co unter. Th erefore, I am
now using a 100 kHz crys tal as the standard .
Fig. 7 shows that I am using one of Jim
Fisk 's litt le cryst al circuits into a 9 I 4 mon o
stab le pulse shaper. This in turn drives 24

Fig . 6. Add it ion o f an em itter fo ll o wer to
o r iginal inp u t c ir c u i t of the binary c ou n ter,
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+3 15\1

F ig . 7 ,

923 flip-flo ps hooked up as 6 "divide by 10"
freq uen cy d ividers. This resu lt s in a " d ivide
by one milli on ," giving me a final output
frequency o f on e hert z in te n seco nds. Using
th is to tr igger the co unt co ntro ller an d gate,
I tak e a co u nt of all pul ses in 10 seconds,
th ereb y giving me an accuracy to o ne te nt h
o f a hert z. The decima l po int is inserted as
her tz. The decimal point is inserted as
sho wn in th e pic ture. Vari o us ot he r freq uen
cies are tapped o ff th e d ivide by one millio n
set of Flip-Flo ps to ach ieve o the r valu es of
co u n ts. T his is descr ibed in my previo us
art icle.

Top view of th e 2 4 9 2 3 ' s in the ' d ivide b y
o n e m illi o n " sect io n .

Flip-flops

A number o f people have in quired abo ut
othe r ty pes of ICs whi ch might be used .
Su ppose tha t you wanted to cou n t u p higher
in frequency . To do th is, you wo uld have to
chan ge th e tim e constan t of the inpu t shaper
by putting in a smaller co ndenser, and the n
usin g higher frequency ICs Say yo u wante d
to read the o utpu t o f a 7 MHz vfo . Sim ple .
Use Fairchild 92 6s (freq . to 8 :\IHz as
op posed to 2 Mllz of the 92 3). Make a
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frequency d ivide section which will give you
t he d esired acc uracy, say l Oa Hz. This will
req uire a d ivide-by-I OOO section , o r 12
flip-flops. Now yo u can read o ut th e fr e
q uen cy o f tha t vfo to , say, 70 34.8 Hz. How
abo ut 20 , I S, and IO? Simple to o ! for 20
meters, ad d one mo re flip-flo p to the 1000
divid er to get 50 Hz. This way, you get
doub le th e count , or 14069 .6 Hz . For 15 ,
ad d a d ivide-by-3 to the d ivid e-by-l 0 00 to
get 2 1,10 4.4 Hz. For 10 met ers, ad d two
d ivide -by-2 for a di vide-by-4 . . Ex citing?
Certainly is! Accura te? J ust as accura te as
wh en you zero t hat 100 kH z crysta l with
WWV . Of cour se you don' t have to read o ut
the who le number , but can read out th e last
3 or 4 o nly , since yo u sho uld k no w yo ur
freq uency to wit hin a megah ert z. Where do
yo u do fro m here? Well , I' ve given you so me
ideas on the fu ndame n ta ls . The rest I leav e
to you .

. _.WllLMD

Bib liography
For those people who are interested in the

theory behind digital readouts and decoders, I
would like to recommend the following free
literature.

Nixie/Pixie tubes: Bulletin 1104A
Bulletin 1095
tl616E (General Catalog & Ap- i
plication s.

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

Industrial Electronic Engineers, lnc., 7720
Lemona Ave., Van Nuys CA 91405.
Fairchild IC's: Applications brief 36 on 9960

series
Circuit Notes RTL 1 through 5.
App-l20/2 , App-1l8/2 &
SL-218

wnte: Fairchild Semiconductor, 313 Fairchild
Dr., Mountain View CA.
Fairchild parts and information: Request "Design
ing wi th Integrated Circuit Components"

Write: Hyer Electronics Co., Denver Technolog
ical Center, PO Box 22227, Denver CO 8022 2.
General Digital information:

Write: Interstate Electronics Corp. 707 E Ver
mont Ave., Anaheim CA- Request S-139A and
Updates. Digital Equipt Corp., Technical Publica
t ions Dcpt., 146 Main St., Maynard ~lA

01754- Request " Logic Handbook,"
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SENTRY

I f you have n ' t

a lready received

a c opy o f o ur NEW

1971 C a ta log o f P r ec is io n

Quartz Crystals & E rec tro o tc s

for th e C ommu nica t io n s I n d u st r y .

SEND FOR YOU R COPY TODAY!

So mew here alo ng t he line, in vir
tually every ham repeater in the
world , y ou 'l l f ind a coup le of Sentry
crystals.

Repeate r o w ners and F M " o ld 
ti me rs" don 't ta ke chances w ith
freq uency -they can ' t affo rd to. A
lo t o f repea ter users depend on a
receiver to be o n frequ en cy . ro ck
stab le... in the dead of w int er o r the
m iddle o f Ju ly. T he repe ater cro wd
took a t ip fro m the commercial
" pros" a long ti me ago-and went
the Se nt ry Ro ute .

Tha t 's one of the reasons you can
d epend o n you r loca l repeater to be
the re (preci sely t here) w hen y ou' re
read y to use it . FM'ers use the
repeater o utpu t as a freq uency stan 
dard. A nd for acc uracy, cryst als by
Sentry are THE sta ndard.

IF YO U WANT THE BEST,
SPECIFY SENT RY CRYSTALS.

"Ask the Hams and Pros

Who Build Repeaters!"

SENTRY MANUFACTURING COMPANY
Crystal Park, Chic kasha, Ok lahoma 73018

PHON E: (405) 224- 6180
T WX - 9 10--830 - 64 25



HI-Gain's
All NEW HAMCAT

Now The Best Is Even Better!
More power capa bili ty with lower VSWR No. 252
Higher a pl us broad band pert ormance
Hig her radi ati on effectiveness
lightwe ight, supe r st rength const ruction
Shake-p roof s leeve loc k folds ov er for garag ing
Lightweight precision wound co ils sea led in an indestruct ib le epo xy-ub erqtess sleeve
Swiv el base fo r qu ick change fro m ba nd to band
Nomina l 52 ohm impedanc e on all ba nds - no special matching (any len gt h co ax w ill

work)
Coil sleeve is d istinct ive white w ith heavy ch rome pla ted brass fi ttings
Turn-ov er mas l is hefty $fB" d ia. heavy wall tUbin g of hi ghly po lished heat -treated brite

dipped aluminum
All connectio ns are stand ard 3fB x 24 th read
Mast fol ds over, sw ivels. tu rns o ver - mo un t it on bu mper o r oec k
Swive l lock base is sta inless stee l
Co il and lip rod s are a one-p iece assembly. Coil diameters are co ns tant , only lengths

change

Ord er No, 257 All new design 5' long
tubing

Ord er No. 252 75 met er mobile co il
Order No. 256 40 met er mobil e co ii
Ord er No. 255 20 meter mobile co il
Order No, 254 15 meter mo bil e co il
Order No. 253 10 meier mobil e co il

heavy duty mast of high st rength heavy wa ll
$16 ,95
$19.95
$17.95
$15.95
$12.95
$10.95

1
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Hy·Galn Heavy Duty Bumper Mount
• Rugged stainless steel construction s Hand les lu ll size heavy whip
• Clamps to most car bumpers

O rder No . 41 5 ss.ss

HY-GAIN ELECTRONICS CORPORATION
P.O . Box 54 07-GC, Li nco ln , Neb ras ka 66505

No. 257



NOW... A GREAT NEW
WIDE BAND VERTICAL

for 80 through 10 Meters

HY-GIIN'S lIIVT/WI
Take th e w ide ban d , omni-direc t io nal performan ce of
Hy-Gain 's fa mou s 14AVQ I WB , add 80 meter capabil ity p lus
extra-heavy du ty construct ion -and you have th e un ri vall ed
new 18AVT/ WB. In other wo rds, yo u have q uite an ante nna.

• Auto mati c swi tc hing , fi ve band capa bi li ty is acco mp lishe d
throu gh the use of three beefed- up Hy-Q traps (featuring
large diam eter coils that develop an exceptionally favor
able LI C ratio).

• Top loading coil.

• Across-the-band pe rformance wit h ju st o ne fu rn ished
setti ng fo r eac h band (10 throu g h 40).

• True 1/ 4 wave resonance on all ba nds.

• SWR of 2: 1 or less at ban d edges.

• Rad iation patt ern has an outstandingly low ang le whether
roof to p o r gro und mo unted .

CONSTRUCTION... of ex tra-heav y du ty tapered
swaged seamless aluminum tUbing w ith fu ll c ir 
cumference. corrosion resistant compressio n
clamps at slotte d tubi ng jo ints .. . is so ru gged
and rig id th at , altho ug h th e antenna is 25' in
height. it can be mou nted w ithout guy wi res.
using a 12" double grip mast bracket. w ith re
cessed coax co nnecter.

ORDER NO. 386
$59.95 SUGGESTED RETAIL PRICE

Take a lo ok at that p ri ce.. .then see the best dis tr ib utor un der the sun
. .. the one who handles all Hy- Gain pro ducts.

HY-GAIN ELECTRONICS CORPORATION
P. O. Box 5407-GC Lincoln, Nebraska 68505

I
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TRANSMITTER
The HR-2 transmitter uses phase modula
t ion for the ultimate in carr ier stabil ity .
Built in SWR "load mismatc h ci rcuitry
provides protecti on against open and
shorted antenna conditions.
Frequency Range 144-148 MHz
Power Out put. 10 Wat ts (m tn .) @ 13.6 vee
Mod ulat ion ..Phase Modulat ion with

automatic dev ia ti on limiting
Dev iation _ A utomati c Li miting with in 

terna l adjustments f rom
o-15KC deviat ion

Mi cro phone ... Plug-in, hand held , h igh Z
Ceramic supplied

Channels . .6 Cry stal controll ed w it h
in d ividua l trimmer capaci
tors for Fr equ ency ne tting

STANDARD EQUIPMENT
Built- in 4" Speaker
Mobi le Mounti ng Bracket
SO~239 Antenna Connector Sock et
T & R Crystals for 146.94 M Hz
PTr Ceram ic Mike

I $22900 Amateuron Y Net

ELECTRONICS, INC.
1900 Pendleton Pike, Indianapolis, Indiana 46226

Frequen cy Range. ..144-148 MHz
Sens itivity. Q.3S /Io v (nom.) 200 8 Qui et in g
Selectivi ty .60 B Down ± 16KC

SOOB Down ± 32KC

RECEIVER
The HR-2 receiver is a doubl e conversion,
superhetrodyne wit h highly select ive ce
ramic filter.

Au dio Ou tput
(3-4 !1 Sp eaker).....3 Watts 10% Dist ortion

5 Watts Max imum
Channels __ 6 Crystal controll ed w ith

provision for ad d ing an
additional 6 chan nels

I.F. Frequenc ies..__10.7 MHz & 455KHz

e

Specifications: 90 day warranty'

e

Power Requi rem ents13.6 Volts (nom ina l)
Receive {Squelc hed).180 MA.
Rec eive (Max. audio

output) 800 MA.
TransmiL 2.5 Amps (m ax .)

GENERAL

AMER ICAN MADE

Mobile 2 Meter FM Transceiver

Here IS what the 2 meter, FM
Ham World has been asking for.



General : All sWitching f rom front panel • For any 20
meter exciter or TR-6 Transceiver. Oscillator inj ect ion
from Drake SC-2 or SC..s receiving con verte r . Trans
mit AGe • Plate current and relat ive output meters
• Built-in antenna relay. 51h"H x 71Ml "W x 11%0,
weight 9 fbs.

2 and 6 Meter
TRANSMITTING CONVERTERS

TC-2 Full 2-Meter
band _ 180 Watts

Te·6 Full 6-Meter
band • 300 Watts

An ilable al rOut local distr ibutur.

R. L. DRAKE COMPANY 540 Richard Street
Miamisburg, Ohio 45342

by BiJJ Welsh W6DDB

M ost ham s are vaguely familia r with
th e two- and three-lett er prefixes

used on mili tary elect ro nic 'equipment . The
JAN (J oint Arm y-Navy) designat ions have
bee n expanded upon and superseded by
the Joint Electronics Type Designatio n
System (JETDS). JETDS designations ap
ply to all .Air Force , Army" Marine, and
Navy electrical/e lectronic equipment.

The foll owing tables provide infor
mation which permits quick classification
of any mili tar y electronic item whic h bears

the customary letter identificatio n . Tabl e [
sho ws th e three-letter classifications used
with the complete systems , sets , and
groups. Ta ble 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 infor mat ion shown in Tables [ an d
II is primarily ext rac ted from MIL-STD
196 B (Joint Electronics Type Designation
System), dated 7 April 1965 .
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Table I. System/S et/Gro up Classifications
F irst Letter Second Letter Third Letter
(Instal lat io n) (Eq uipm ent Type) (Eq uipment Purpose)
A Pil oted A ircraft A Invi sibl e Light, or A A uxi liary Assemb ly

Heat Rad iat ion (Not Complete Ope rable Sets)
B Submar ine or B Pigeon (O bsolete ) B Bombing
C A ir Transportabl e C Carrier C Comm un icatio ns

(Obsolete) (R eceiv ing and
T ransmitt ing)

D Pilot less Carrier D Radiac D Direction Finder,
Reconnaissance and/or
Surveillance

E N upac E Ejec tion and/ or
Release

F Gro und -Fix ed F Photographic
(Canadian on ly)

G Ground-General G Te legraph or G Fi re Co ntrol or
use T elety pe Searchlight D irecti on

H Recording and/or
Reproducing (Graph ic,
Meteoro logica l, or
So und )

Inte rp ho ne or
Publ ic Address

J Electromechanica l or
Inertial-Wire Covered

K Amphibious K Te lemetering K Computing
L Countermeasu re L Search light Control

(Obsolete - use G)
M Ground-Mobile M Meteorolog ical M Maintenance and/or

Test Assembl ies,
inc lud ing too ls

N Sound in Ai r N Navigation - inclu d ing
A ltimeter , Beacon,
Compass, Depth So under,
Land ing & Approach,
and Racon

p Portable P Radar P Reproduc ing

, (obsolete - Use H )
Q Underwater Sound Q Special or Combination

and Sona r of Purposes
R Rad io R Receiving-Passive

Detect ion
S Water -Surface S Specia l Types, such as S Active Detection and/or

Magnet ic o r Combination Range and Bear ing
of T y pes

T Ground-Transportable T T elephone (Wi re) T Tra nsmitting
U Genera l Utility
V Ground -Ve hicular V Visua l and Visibue Lig ht
W Water-Surface and W Armament, Not W Automatic Flight or

Underwater Combina- Otherwise Covered Remote Contro l
tions

Ident if ication or
Recognition

xx Facsim il e or
T elevi sion

Y Data Processing

As an example, the AN/APS -80A(V) is cation is commonly identified to t he sys
(first letter A) installed in a piloted air - tern/set it is designed for by suffixi ng a
craft, (second lett er P) is a Radar type slant bar and the ident ification of the
equipment, (t hird lett er S) is used for system or set. As an example, the
search purposes, is Mode l number 3D, is AM-3474/APS-30A(V) is a synchro signal
modificat ion A, and consists of a variable amp lifier designed as part of the
grouping. Mode l numbers and modification APS-80A(V) airborne search radar system.
lett ers are used in sequence. The T, V, X, Identif~t ion ~~:~~ec~::~:;:'11 r~~~~~.D=~~i,O;"'stb_'""'.t

Y, and Z suffixes respectively indicate AM Amplifie r ~~~\~=~;.,~crontrol. freQuency,

Tra ining , Variab le Grouping, Vol tage AS Simp le", Complex ~:~,h~i':OI~;-:~::i~,~~ . etc.
Antenna parabolic, reflector, telaocopic, etc.

Change, Phase Change, and Freq uency BA Pr imary Batte.y Non-.echargeeble battary , baner plICk,
etc .

Cha nge in the basic equipment. BB SeconderyBatle.y Recha.geeblebettery, sto .age battery,
elc .

The two-letter un it/component identifi- ~z ~~~~~~~Si9naIDevice ~~~~~'I~~'.~~iee:~·ningCOnlrOI,etC.

38 73 MAGAZINE



e.m.r., pr oject or . ....... itometer. .. Ie.

Wh... e ap plic . ble , use a mo. e
del i" it .... ind icator such as DE. OR.
OT. etc.
Wh....pp licabl e, use a mo.e defi nil"'e
indica t or su ch. DE. O R, QT. etc .
Oiest! motor . elec tr ic molor.lI"SOli ....
e ngine . sy nc hro. etc .
Coble 1I8ngor . c lomp. protecto•• et c.
Con lain... , loft, "-. "'c ,

Vahiele
Visual Sign.alli"ll
EQuiprrMon l
T.....o-Conduc.tOt ClIIbIa

POJil ion ing Oevic.
T.. I"II•• ph A ppo...us
Tool Kil
Too'

T.letype 0<
Focs imi l.
Tube T......
T.pa.nd ROCOI"d i"ll
Wire

T un ing Unil
T u nscllKl8l'

T tst S..

RF Bu l. C....

s ' u p
Opl ic.I O....ice

T•• nsfo. me.

T im ing O."ico

Simu lolor
Sync h.onizer

R..I,I'IlIMacI'Ii....

S hoal,.
Sw ilchi"ll~iu

R• .,.....
R"
Racor dar · Repod _

Rad io se, Group

Po l. Fin ing
P'!I8 Ofl Artiel.
(Obsol e tel

Pl>olOg..phic Art icle

~=e~uI'

P.i~O' ......

v
VS

TN
TR

TT

UG

WO

U

TO

T G
TH
TK
TC

T>

RR

'"

T
T A
ra
TC

RG

RO

sr
'U

ae

"'

.,

' 0

'H

'M

R
RC
' 0

WI'>e<e eppI iceble. '- ' mo 'e d M'ini l ....
ind iallOt sucIl .. AM. R. T, n co
NoowoUll ing type su ch as"ibnI.or
~• •ect il ier , Iher moelect.ic. elc .
Ro m in; __ equ ipmenl o lh... IN n
ctv........,O. Ot mo lo< 1Iet*.1Or
All Iypes Ucepl telepl>Qne
All fypeo 15ft R Ll
Disc. f-=si mi le. f ilm, grephie,
f!li9tle'ie. mecNnial• ..,...." Ulpe.
.........Ie.
Elec u icel , . Iklro nic. elc_
Compo";le comp<",.nt of . n R F a .cuil.
WM e epplc.ole. uw. mor' def inilive
inddtOt .
RF able. ...nsmission line . _ ve-
"",ide . el c.• wil t.> U1I... mi ...1$
M~ lor d ispensi ng .nd . notinding
..,1erWl. ,.,.;••.1", 1d wi" . record iflll
_e.~ding t _ . ete.
Oifl:.f~le.fil.... gt1Iphic ,
mevneric. ~ical. sound. I.pe,
"'; , a .ele.
Oi",. flOCo.imi le. fil .... gt1Iph ic.
....~ic. me cheni<:al. sound . tePe.
_ e. el e.
Con luo.ion. tarll" l. elc .• bu t 001
enl."... r . f1ector IS.. ASI
Comptnile .-dio/"" . ece ive< _
.... .,...,ill ...
HOu... t."l . a tc.
Im~l. ..... " ...1.molor-d.~.
prnsu•• • ele.
Fir. con l.ol . o-'al_ •. •elep l>o.... .. ,.
NOM ';j'I'f'le ••I<;O'. les ' osc illator • •IC.
IS.. 01
Airc •• It . fl ivh l. signa l. _ "" t , . t c.
O.... ic. to coo . din8te two o. more
lunctions
H..n..... etc.
Bo... sighling scope . per isco pe . p. o
jecto•• le lescope. • tc

T•• nsm itl " .... All tv pes• • Kc. pl ileephon e
T.I . phone Appa . a, us Mi", .II . nllOus t elep ho ne eq u ip me nl
To ...ed Body BuOY. lish, p. . ....ene .llI . get . et c.
Tow ed Cob l. An;cul.t. d towing st ru t . f" i.ed

cab le• • ' c.
E lect ron ic II"le . elec tro n ic l ime ••
mec hanica l ti....... mu llip IeK. ' .
•• ng.ed8\lice, . tc .
S"" ..ote idont ific .tion onl y wh.n
uoed ... sep. nll . ite m
Ti l, and /o r t r. in assembly
M,scell anllOus t. I"lI'.ph equ ipme nt
Misc.ll. naou s 'ool .....mb lies
All ty pes . h C. pt line con structoon
ILCl
Ant anna, .aceive<. tra nsm itt... , e'c.
Magne lic head . phorlO p ickup . son • •
Ir. nS<!uC81". " ibrll l ion pickup . etc.
(S.. H . LS. and M)
T nd me..",..menl equ ip .....n' no ,
o lh wi .. caI8l/O'";~ed

M,sce lla"""". fac sim il.. , tope. le le
tvpe.nd simi l... equ ;pmen,
All ' ypeo
Elec tr ical ' ope, ir>su~ling ,apa.
<ecOtd ir\9 tape, spl icing tape.
. ecord ir\9 wi ... etc .
Ado p'er . plug. <acep_.socket .
lee. union. etc.
Ad.Pt.... cho ke coupling. e lbow. fl _ e.
PUll . soc:t<et. I un ion. etc.
Cart . doNy. tr.~ tr ue • • ete.
Flag set . _;'1 pa signal .........
~.

Non-RF . cable and c<wdoge in bu lk
tsea RGl

Fou.-<:GrdJctOt C8bIo Nor>-RF. cable and~ in bu lk
1Se. RGl

W'JI Mul .ip'-"Conduoc'Ot Non- fl F. cable and cordage in bul .
Cable (See RGl
Si.....Conductor Nor>-flF. cable a r><l cord"ll" in bul.
Cable (Sn RGl
Three-Conduc:.Ot Non- R F. cable.nd <:ord"9" in bul .
ClIbSe (See RGl
I~nc:e~,.........t M........... C. L. a . R , pOWer loclor .
O....a a tc.

° R. presents . coIltlction 0 1 i' ...... whid1 ..... pa<1 of (or used with l • syst em/set or.
ser ies of systemJ_ts.

T .... _'e"'" unit./o;:ompon.... t idon li licahon is QOmmDnly id ....l ified ' 0 lI'Ie
SVStemJsel il is~ fOt by suff ,.i"ll' sla n, bat and Ihe iden tif lCillion of . l....
sVS.em or set. As.n u . mPle. , '" A ·3414/APS-80AIVI IS. sy""".... signa l ...-.p l' f ....
desig ned .. pari of ' ''' APS-8OAIV I bOt .... _cI'I racI:or s-ntem.

B.,hyt hor mogr 'ph, ..tc..
Alftypes
A lltypas
A II ....pes
A ll typas
A ll types
A ll types

All types
All type>

All typeo..-..;l components
All types
All types
All types
All ty pes
$copeo for 11'.-.1 t~ use
A" types
All types
All types .KC P'O"""~a1ion

Radio. l ph. le lepho.... , et c .

Jac k boll, junctio r'lbox. te. mina l
box , ..t c.
Cod ... , e l.ctrica l k..y... . . Iectro nic
kover . inte rrupte•• m.c han k al
kOV... . elc.
Cllb le p lo.... elC.
In te' co mm u nice h on sta ' ion.
enclo sed loud.peak•• • e' c .M
Mogne, ic t ape . magn ..t ic ...i.e...tc.
Oo" ice 10 ".ry om p litud • • frequ.ncy .
0 ' p hose
Mu lt ime •• r. po ..... mel.r, YOM, VT VM.
.'c.
e lect romogne l . mag netic lape or
...i. e . . ...., p•• ma nent magn elc . elC.
H. nd . rad io, tel ep ho n. ; th'o lOt. etc .
M.inte n. nce. mo d Uicoli on, etc .•
e Kcepl cry sta l (CKI end 1001(T KI
kits .
B..o......' .. , hyg. o mel.... sc.le.
lhor mo mol ... . etc .
F. ...... . moun, . ", ct. sta nd. etc .
All tv pe s
O th ...... ise unclassif ied eq uipmtnl,
including SO,Jbuserrblies. Use a
definit i"" ind icator inSlNd 01 M)(,
if poss ib le.
BlOdr.ing. .......... mu fli"i bnl to', e le.
IS"e SG l Ot" , est osc; lIa lorl
O,herwise undoosifie<l11'"0 "1>- Use.
daliniti'lr. ind icat o. ""<t eed of OA .
if pollliblo.
All types and eomposites.

E lectrical P'O""" ge ......tor with.... ,
pri .....~ 40... PO and PU)
All types
Ground rod. Slale. .. tc.
Inc ludes eaorpho....

CryfUl l ho ld ... , less the a-ystal
Coo ling. deh u mid ify i"ll . h...ling.
pt.-",• • v-.um. ..'c
Ca ' ibn n ed dial , ca 'biroted me le •.
in(!icalio>gl igM . ..' c.
F. e<lth rougll , $tIIndofl . str a in. elc.
F i. 1d in ten sity mol ... . no ise me te' .
slot , ed line . SWR ge•• , " ' C.
Azimut h• • I..... ' ;o n. pooo rllmic. elc .

P....... . Su pply, elc.
R F cab le. ....""fluids. tr a nsmission line.
et c it h QOn""Clor>
F k whi c h accepts (but do .. no t
""'Iud.l p lug-in modu les. Circ uitr y
...dlor .~tacteJ may be i r'IClud ed .
This is not . storlJ1l' f. ci lity or
bla nk c n.ssos.
Ki l o f crys.als wi lh ho ld....
Compo..... two or mo re s ignals
E lectrical and/.,.. mec Nnicai~n....
t oon, rOg" ltlion . or an ..nua ' ion
Electron ic .nd/or med'us.,ica l ma th e
......tia! computi ng device
CrySUlI. in • crys'Ia l holder
Impodan« .... lC!'Iing device. d"ectio...1
c:oupler. " IC.
Electronic derice wh ich cho"J1l'S phase.
amplitud',"" f'eQ"encv :Of <:I\anges
from one tnldium 10 .not ......
BIIlJ.COP. cover. nac .. IIe• •edo .
'011. etc .
Cabl e with ter mi...... lest leads. 0<
composite coble wit h oon-R F . nd,,-
Rigid or ........,iIJid struct .... fo<
tr'IC'Iosing Ot"carry ing equipment
Bomblat, chel l, f1.......... fI .., .
napalm. e'c.
RF Ot" no<>-RF lest lo«I
Hyd rophone• ...-gnet ic picl<up. .....eIl
,;:0;1. etc. (see RFI
P_ "",pIv
So... hoist n>embtv, etc .
Ilan<lpasl:. noise. leIet>h<>ne.--..etrap,

.".
C!I8 .. . desk. ,.ble...' c.
F .~ me ter . luned C3\1;ty , etc.

Tab le II. One- and Two-Letter Unit /Com pon ent Classificat io ns
All tvpes o x · Cod e r, Oeo;o<l"" , All t YPfi end COmpOS;' "

InI 8"09"1OO' . o r
Tra nspond er Gro up

OY' Radar Set Grou p

So Commu"'or
A mbl y
Capacitor 88nk
RF Cab l, A....mb ly

CK Ctyne' K i t
CM Cornpw.lor
CN C~... or

CP """",.•
CR

""'~'CU Co~_

CV "",-,,,

CO e-
CX No rHlF CoOle

A......,

CV c.. or eabi ....,

0 D iopM_

OA Electr ic. DutTVTly Load
OT Ofl'&eting "' -.:I

ov Oy .........lor
e Ho ise, Fill,.,.

'" Furni ture
'R Fr~Meauri"'il

Device
G P......., Ge_ .wr

GO Goniometer
G' Grou nd Rod
H H-..cIw I. Halldse' ,

OII Chem e '
HC CrysU I Ho ldll r
HO E......i<onmenl.1

APPI"lu~

'0 Non-C RT Type
Ind ica lOt

u, I n lU l...or

'M Intensitv MeUlJ, ing
O....ic.

" CRT.T y po!
Ind icetor
Ju nction o ....'c.

KV Kly....

CC Line Construction Too l
U; L oud speek ..

MA M.ga~ ine

MO Mo dulat or , OImcl<lu l"or,
or Oi"", iminlllor

Me Me'e'

M ' M"IIne' or Megent ic
Field a .M,.l or

M' Mi crophone
M K Miocell.n eau . Kit

MC Met RO< olog t(:a1
OlOV>oe

MT Moun t ing
MU Memot y Un"
M X Mi scel l lN1eou s

EQuipment

0 Oscillilor

OA " Mi.., ...~neoul..~,
DO" Mult;p~.er end /or

o.mult ipllxer Group
DC Ocunographic Oevoce
00" Ind~or GrouP
De" An le ...... G._
0 ' " AdIopter Group
OG" Amplifier G.ouP
OW Sirnu ~.or GrouP

"'" Consol. Ot Console
G.oup

OK ' Control G.OUP
OC" 0.U1 An"y>is Ot

0 • •• P,0eewin9 GtOUP
OM " Mod u '••or _ 10<
ON ' In. erCQflnec" ng G.oup
ce- Power Supply G .OUP
00" Te'S' set Group
OR" Receiwr G .OUP
cs Osc:il~

OT " T,-...iner GrOuP
OU ' Cot'o«<I ... G' 0</9
OV " a. ......,<;o, Gro uP
0. " Terminel Group

C,
CG

CA

CH
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The Horizontal
(

\
Output Linear
Warren L. MacDowell W2A OO
11 08 0 Transit Road
East Amherst NY

M any amateurs who are not fortunate
eno ugh to be wealt hy will find this

article of In terest. Many of us desire highe r
po wer so as to cut through the QRM
present on 20 meter s but do not have the
spa re cash to purcha se exotic tubes suc h as
th e 4-1000, 4-400, etc.

It has . long been known that it is
possib le to pa rallel various tubes such as
the 807 or 1625 and crea te an o perab le
linear. Th is linear is merely a mod ern
version of th is para lleling circuit whi ch
works well and is simp le and inexpensive to '
construct. In addition to this, the uni t
exhibits no instability.

With a well stocked junkbox, th e
average amate ur sho uld be able to
co nstruc t th is am plifier for unde r $20.

I concentrated th e design of the lin ear
sho wn in Fig. 1 abou t the 6JE6 tube,
which is commo nly used as th e ho rizont al
outp ut tube of many of the present co lor
television receivers on the market. The
specificatio ns of th e 6J E6 from tube
manuals do not sho w it as a powerhouse.
When looking at t he size of th e plat e on
th e 6J E6, it becom es apparen t th at it mu st
be capable of a good amount of dissipa
tion . Also , as a pent ode, it wo uld have th e
necessar y isolation betw een cathode and
plate that is required for unneutralized
op era tion. We are grounding all the grids ,
so essen tially th e tu bes are wo rk ing as
tri odes for this applicati on.

Six of the 6JE6s are paralleled in th e
final. All of t he grids are gro unded directly
to the shell of th e 9-pin socket. It is

40

essential that these grids are gro unded as
close as possible to the shell o r ins tability
will result . Sim ply bend down th e soc ket
pins and solder them direc tly to the she ll.

I attempted to operate the cathodes at
gro und po tential; how ever, th e resting
curre n t of the lin ear was in the neighbor
hood of 225 rnA - which , of co urse , is

excess ive. Th e cho ke that isolat ed th e
cat ho des fro m rf ground is wound on a
half-inch piece of ceramic srocka in . lon g.
Fill th e entire lengt h of this wit h 26 AWG
enamel wire. It was necessary to bia s the
cathodes of these tubes to lo wer the resting
current to 80 rnA. Thi s was do ne with the
use of two 7 SD., 160W wirewound resistors
in series with the cat hode cho ke to ground .

Fig. 1. Schema tic diagram of the "horizon tal
output" linear am pli fier.
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(These large resistors are only $2.50 each .)
At this po int, you may think th at it

wou ld be easier to bias the grids. I tried
th is but insta bilit y resulted . Also , it is
easier to solder in two large resistors than
build an entire bias sup ply. In operation,
th ese two resistor s run very cold even at
500 mA instantaneous current.

It was necessary to use parasit ic cho kes
in the plat e lead of each of t he tubes.
Th ese are co nstructe d fro m 5 turns of 14
AWG copper wire (~ in . diameter co il)
around a 92n, 1W resistor. With th ese
chokes in the circui t , there is no trace of
parasiti cs.

Th e plate rf cho ke is also ho meb rew. In
fact , it is iden tical to the cathode rf cho ke.
T his is mount ed at a central po in t in t he
group of tubes and is bypassed to th e
chass is wit h a 0.00 1 IiF , 6 kV disk ceramic
capacitor. The de blocking capaci to r (rf
co upling) is merely a TV " doorkno b"
capacito r rate d at saopF , 30 k V.

T he final tank coil is co nstructed fro m 5
turn s of l!4 in. copper tu bing, 2 Y2 in. in
diamete r. This is resonated in a pi-netwo rk
conf igurati on with a SO pF variable fo r
resonance and a 3 00 pF broadcast variable
for antenna loading. Make sure tha t th e 2 .5
mil cho ke going from th e out put lead to
gro und is in the circuit or a brillian t display
of firew ork s will occur in the test stages of
this rig.

F
'i

. .;J;81l~OOV ;J;8/ 1 ~OOV

4rO K,.

E O'''''~oo .,4

.00''00'

I 1-'" -

The po wer supply (Fig. 2) uses a I kV
secondary , 500 rnA pow er tran sforme r.
You pro bably cou ld use two ident ical TV
pow er transfor mers pha sed in parallel to
ach ieve th e necessary curren t capability.
We were fortunate eno ugh to have thi s
transform er lying about fro m a milit ary
regulated supply . With I kV going in to th e
diode rectifier bridge, the output voltage
will fall at approximate ly 1.3 kV with 80
rnA of resti ng curre nt and will dro p to I
k v when th e linear is drawing saornA. Of
course th is represents 500W de inp ut, or I
kW sideband power.

The bri dge co nsists of bargain silicon
diodes which are rated at 600 PIV , 500 rnA
each. In each leg of the bridge, four of "
th ese diod es are in ser ies and eq ualized,
whi ch gives each leg a 2 .4 kV ratin g. Each
diode is voltage equalized and pro tected
fro m surg e and transient spikes by parallel
ing 470 kn , 1 watt resistors and .00 1 Ii F ,
600V disk ceramic capacitors about the
diod e. The high volt age is activated by
grounding the negative side of the bri dge
with a toggle swit ch. Fi lt ering is achieved
through two 8 /IF , 1.5 kV oil-filled capaci
tors and an 8 H, 500 rnA filter cho ke .

It may sound sur prising but each of th e
6JE 6s dr aws '2.5A of filament curren t at
6.3V ac. When you consider that there are
6 of t hese, it takes 15A at 6.3V to keep
these bottles heated . Make sure th at th e
filam ent transformer is adequate to hand le
this current.

When tu ning up the linear, apply d rive
to the input and reson at e it as with any
final. There should be no curre nt d rawn
above 80 rnA with no dr ive ap pli ed . Do not
ho ld th e linear at 500 rnA for any lengt h of
tim e as it will overheat the finals. Th e
linear is designed for CW or sideb and
op erat ion where th e average will be much
lower th an SOOW de. Of cour se the rf pea k
will be I kW in this mod e.

I have been driv ing this linear wit h a
DX·35 in CW mode and have had fine
rep or ts with a clean signal. This indic ates
th at 5OW drive will excite th e linear nicely .

The simplicity and performan ce of th e
linear will make it well worth th e time and
effor t of constru ction.

F ig. 2. Lin ear power supply .
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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
clu sive RIT (Receiver Incremental
Tun ing) • AALC Ampl ified Auto 
ma t ic Level Cont ro l • built-In
Noi se Blanker . 100 kHz crysta l
calibrator, VOX. PTI, Break -in CW
• < 1 uv sensitivity fo r 20 db S:
N/N • compact rugged cabi net.
2000 watt s sse. 1000 watt s CW
in a pac kage only 7% x 16 1h x 15
inc hes . P-2000 AC power supply
i ncludi ng bu ilt-in speaker, fi na l
amplifier plate metering, 110 / 220
VAC • See WATTS UP at you r lo
cal Hal li crafters di stributor t oday.

600 HICKS ROAD

ROlliNG MEADOWS . ILLINO IS 60008
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DX AMERICA FIRST
Rev. Rob ert O. Gardiner W6L Z J
595 E. Pacific Coast H ighway
Lo ng Beach CA 90806

One of th e real thrills offered to the
licensed amateur radio o perator is the

opport un ity to work DX. Th at th rill is
tre bled when the DXing is done from som e
e xo tic ou t-of-the-way pla ce. Unfor tu 
oately , mo st of us have neither the time
nor th e money to travel ex tensively

.crossing oceans to far-flun g islands or
dense jungles. We may never visit the o th er
contine nts nor hope to ham from th e
moon . However , th ere is no thing to pre
vent any ham from sharing in t he thrill of a
DXpedition within reac h of simple tr ans
portation , in sho rt vacation per iods, and
best of all, with in th e range of the billfold .

The wife permitt ing, the rig usua lly
accompanies t he fa mily on every summe r
vacation . Installing the ante nna and rig is as
imp ort ant as sett ing up the tent and
prepar ing the first meaL T he wo rking o f
OX is fairly simple if th e equipme nt
includes the lo w freq uencies. If you have
never taken 6 and 2 me ter equipment as
your only station on a DXped ition yo u
have missed on e of the mo st exci ting and
interesti ng pleasures in all of ham rad io .

Because of the sho rt di stan ces normally
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covered by VHF rigs, a good an tenna is
recomm ended. On the other hand, the
smaller d imensions ma ke this an easier
antenna to pack along with all th e other
gear. Having decided what is to go, it is
well to talk over with the rest of the fam ily
where the vacat ion is to be spent. If yo u
are fo rtunate enough to Jive near a large
lak e or on either coas t, an island makes an
ideal hideout fo r th e family and for ha m
ming,

Recently , we mad e such a decision ; and
since we lived in New England , we de cided
to visit th e island of Matinicus, 25 miles off
the coast of Rockland (Main e). Th e old
Mere was laden wit h clot hes, the Clegg
Zeus, Interceptor, a borrowed 40 ft mast ,
miles of stranded aluminum guy wire and
coax, a CDR ro to r, all the tools I could
pack, and a 1.25 kW alt erna tor man ufac
tured und er the name of Zeus. We had
written ahead to the skipper of the Mary A
making reservations for th e 7:4 5 a.m.
dep ar ture on August I .

On th e ferry nex t mo rning, I heaved a
real sigh of pleasure when I not ed all ou r
things safe ly loaded on deck . Paint cans, a
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live chicke n or two, an d tons of fresh food s
were stacked between piles of building
mate rials, plumbing supplies, and the raw
materia ls for lobster traps and floats. When
the morn ing sun came out thro ugh the fog,
an island app eared on ou r starboard . Up to
th en we had been awar e of an occ asional
bit of som et hing float ing in the grayish
water, but wit h th e clearing fog, we could
make out lit erally hu nd reds of mul ti
color ed lobster floa ts bobbin g in the cold
blue wate r of the Atla ntic.

What before we had only heard as a
chug, chug, chug now turned ou t to be the
lob stermen's boats as they visite d thei r
trap s. We were to learn more of these men
and th eir advent ures later in our sta y on
the islan d. I was told th at each lob sterma n
makes and paints his ow n floats and
unerringly travels to each one mar kin g a
lobster -trap baite d and lying on t he sea
bott om. For th e life of me, I could never
teU how he knew where each was placed as
he looked fo r th e tra p in th e fog . I was told
they never lose one except to a stor m.

By this ti me we had become accus
tomed to the fascinating accent of the
ot her passengers. They were mostly natives
of Maine who lived on Mati nicus or who
were visiti ng th eir famili es and friends on
the island . Our skipper was apparently too
busy avoi ding the ro cks which began to
appear more numerous as we neared our
destination. Th e island is ap proxima tely
thr ee miles long an d abo ut a mile across.
The skipper brought us deftly through the
maze of other boats in the harbor , and at
last - three hours from th e time of our
departure - we arrived at the do ck. I
immediately learne d that if I was to have
assistance in getting my freight off th e
ferry , I woul d have. to pit ch in and help
unloa d the boat. After the restful tr ip and
the invigorat ing air clear of all man-mad e
impurities, I was ready to work and joined
in t he line relaying t he cargo from han d to
hand unt il all was no w dockside.

Our letter affirming ou r desire to rent a
small cottage, the only one t hen being
offe red to let , had bro ught an accom
modati ng fellow, Mr. Bunker, down to the
dock with a pickup truck . li e helped me
load our gear, and with the family riding in
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fro nt wit h him, I hop ped into the back and
bumped along over the dirt roads taking in
the view of land and sea.

One of th e thin gs we learn ed about
vaca tioning on a small island .in New
England is th e imp ortance of buying all
necessary provisions for th e lard er at th e
local store. We had heard of those who
came up fro m New Jersey and Long Island
in the summe r time bringing cases and
boxes of canned goods with them. Thi s no t
only alienated t he local peo ple whose
economy depends on the local store , bu t
was also costly as by the tim e the food was
carrie d on the ferry th e price of it was
higher than at the local store. Also , the
local people were unhapp y to the point of
refusing transportation to the outly ing
camp. All our goods were hauled free by
our landlord , Mr. Bunker , and he took us
back to town so th at we could do our
grocery shopping, and lat er de livered it for
us.

We were now safely established in our
vacation cottage on th e shore of a sma ll
cove with a northeast exposure allowing us
to see nearby Birdrock better known as
Gull Rock, Can~onball Islan d, and Ragged
Island . We had a lat e lun ch, had the freezer
section of the refrigerator (which ran on
bottled gas) well stocked , the ham gea r se t
up in one corn er of the fro nt room near
the fireplace, when Mr. Bunker drove up
with a five-gallon can of gasoline and t wo
qu arts of motor oil for th e alte rnator . We
were all set to begi n our DXpedit ion
except for installin g t he antennas.

News travels fast in New Eng land , and it
travels even faster on Matinicus. I was
wonder ing ho w one man , one woma n, and
a lad of fourteen wou ld get the 40 ft
telescoping mast erec ted , guy ed, and sport
ing two beams without accident. Ed , t he
junior op, men tioned that there was a rna n
coming along t he shore and int o our cove.
In that delightfully informal way that th e
people of Maine have, he introduced him
self and th en said, " I hear you have some
radio equipment with you."

No t being short of wor ds my self, I
quickly in tro duced him to t he family and
th en th e ham gear. He was Charlie Pratt ,
the local telephone man on Matinicus. He
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Our value enginee ring and ad vanc ed
methods of production are not restri cted
to our manufacturing efforts alo ne. 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 introdu ction of foreig n made prod
ucts, sold on a direct basis, has offered an
inte resting new challenge to our market
ing department, and we believe they have
developed the ideal solut ion.

Introduci ng Swan's new
SALES PROGRAM
You can now buy any Swan equipment

S-IMAItI
ELECTRONICS
A Subsid iary of Cubic Corporation

SWAN Factory
305 Ai rport Road
Oceanside, CA. 92054
Phone: (714) 757-7525
Eastern Office
P.O. Box 151
Freehold, N.J. 07728
Phone: (201) 431-0707

direct from our facto ry at substanti ally re
duced pri ces. If you w ish to trade, or de
sire individual financin g, purchase your
Swart equipment from one of our author
ized Swan dealers, at a pri ce slightly high er
than th e factory price. Either way, you are
now able to have proven , American made
amateur radio eq uipme nt, at prices com
pet it ive with .any for eign made products.

Write for our 1971 Swan catalog. It con
tains pho tos, description s, speci fications ,
and th e 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?)

r~~~~~~i~~~;~;~~----l
I Oceanside, CA. 92054 Ph o ne : (714) 75 7-7525 I
I Gentlemen: I
I Please send me the 1971 Swan catalog. I
I ~me I
I I
I Street r
I C;lY II , I
I State \, Zip I
I \ II Ca ll -,L ~ ~

\
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Versatility plus! . . . in a

Meter FM Transceiver
. .. IN THE FIE LD

The TR-22 is a z-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 50-239 connector provided for external antenna. May be
used barefoot or with accessory two-way ampl ifier. Operates on ex
ternal 12 VDC or on interna l rechargeable nickel-cadmium batteries.
Has buill-in 120 VAC 50-60 Hz batlery charger.

SPECIFICATIONS
GENERAL . Frequency Coverage: 144-148 MHz _ 6 channels, 3 supplied:
(1) Rcv: 146.94 MHz, Xmit: 146.34 MHz; (2) Simplex. 146.94 MHz; (3)
Rcv: 146.76 MHz, Xmit: 146.34 MHz _ Frequency modulat ion _ Push
te-tajk Xmtr Control _ DC Power Drain: Rcv: 45 rnA, Xmit. 450 rnA _
Power Source: 12 VDC ± 20%; 120 VAC 50-60 Hz(for recharging nickel
cadmium batt eries onry.) _ Size: 5%" x 25/ 16" x 71/8", Wt: 3% Ibs.

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

TRANSMITTER ". RF Output Power over 1 watt • 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

Model AA·22 Accessory Amplifi er $149.95. im
proves receiver sensitivity and reject ion of un
desired signals. Provides at least 25 watt s output
with 1/ 2 to 3 watt s drive. Fu lly automatic.
Model MNK-22 Mobile Mount for TR-22 $6.95

540 Richard Street
Miamisburg, Ohio 45342



had singlehandedly insta lled telephone
wires throughout the island to all the
resident s who for a small sum per mo nt h
cou ld keep in touch. In th e meant ime , th e
telephone company on t he main land had
insta lled a micro wave te lephone station on
the island and empl oy ed Charlie to take
care of the power genera tors and make
periodic checks by radi o with the home
office. He also was t he designat ed Civil
Defense contact for the island and the CD
net on the main land . His interest in ham
radio had led him to visit us and glad I was
to see him. He said he wou ld help me get
the antenna up ; and with Bette , Ed , and
me on the three guy wires , Charlie did
wha t I have never since seen done. He
stood on the next to th e top rung of a
smell ladder which in turn was leaning
untied against the mast. We had guessed
the approximat e lengths of the remaining
guy wires which were fast ened at the top
of each lO ft section except t he last one .
Th e 2 mete r beam was at the to p and
spaced below was the 6 meter " hillto pper."

Charlie, alt hough short of stature , is
stu rdy and his years of pulling up his
lobste r lines have developed mu scles I
don't even have. He would give a tug on a
10 ft section of mast , hau ling along the
antenna ; guy wire , and coa x. And up it
went !

It st ill is hard to bel ieve as I thi nk back
on it , but there it stood, and well guyed
too , as it turned out. We had on e whal e of
a summer thunderstorm with wind and
lightning during our stay one memorable
aft ernoon .

Our first · contacts were strictly local
Maine coastal stations, and evoked some
comment since Matinicus had neither elec
tric power no r licensed ama teurs. Every
expedition is subject to minor irrita tions
and di fficulties, and ours was no exceptio n.
Abo ut the seco nd day on t he air the Clegg
Zeus went dead without a sputter. Charlie
again proved himself a ham's best friend .
When he came over afte r his day out in the
lobster dory , he learned of my pro blem
and asked if I could use a YOM . I traced
my difficulty to one of t wo ballast tub es in
the modulator power su pply. Since the
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ferry make s its trip to th e island on
Tuesday, Thursday, and Sat urday , sending
and receiving an order by mail wou ld 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, KIWPS,
Murray of Marb lehead, Massachusett s, who
knew I was on the island an d would be
look ing for my signals. As it turned out , I
h eard two of my friends in New
Hamp shir e. It was difficult to bre ak them
as th ey lived on op posit e hill s from one
anothe r an d I was no t giving t hem more
tha n a few watts of antenna po wer. Before
they did sign off , I managed to get t hro ugh
with my order for replace ment tubes and
asked the m to pass the traffic on to
Murra y.

The very next ferry had a packag e
addressed to me with the nec essary ball ast
tubes. Needless to say, we had no more
technical difficult ies for the rest of our
stay. I was able to get into Massachu setts
regularly several tim es a day and with no
tro uble each evening ex cept one. I learn ed
that every ham with any kind -of gear on 6
meters was trying to raise K IOXKj 1 on
Matini cus Island . Th e QSLs began to com e
in fro m Long Island, New York , Con
nect icut, Rhode Island, Maine, New
Hampshire, Verm ont , and with some par
tial o penings customary in Augu st I
worked North and Sou th Caroli na and
several other southern states.

Th e real thrill of the DXpedition came
one night as I was in QSO with a fin e YL
camping with her fathe r in southern Maine
when I heard a breaker calling me from
W2-lanct. I had several contacts wit h other
2s and 3s on what appe ared to be a very
effective auro ra . Suddenly, they were gone
and I was in contac t with the midwest. In
short order I was wor king stations at th e
rat e of four or five every tw o or three
minutes. Each tim e that I signed oyer It
was like tu rning on th e switc hes on ham
rigs all over the country . In a rna tt er of
moments every ham who could copy my
signals was calling: " Hi Bob, do yo u copy
WA~XXX?"

I had to do what you have heard Wayne
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WHEN ITCOMES 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?
Your one-stop SOlution is ANTENNAS, INC.
Exclusively sp ect e us ts in ra d ia t in g systems, c o m p le t e systems o r a ny c o mpo ne nt part.
A rrays-comp lete or in k it fo rm , Qu ad s, yagis, dipo le assem b lies, ve rticals- f ixed or m o b ile, t ow ers,
m a st s , roto rs , gu y and c on tro l c ab le, tra n sm iss ion lin e , coa x rel a y s and switc hes, c on nec t ors a nd
ad a p to rs, tes t ge a r, tec h n ic a l pub lic a tions, cor ro s io n re s ist a n t hard w a re , corr o s io n p roof ing c h em ic a ls ,
insu la t ors, ins ta llat ion and w ir ing hardw are , a luminum tubing a nd p late, w ire, a nd m u ch , much mo re .

If you r requirements <Ire f o r a co m p le te sy s tem. major c o m po n e n t s, or t he sma llest y e t im p o rt a nt
p iece o f hardware-

Our prices and deliveries are hard to beat . . . anywhere.

ANI[NNASINC Dept. B, 512 McDonald Road ~~gTe~~~~:: ~~~~ ~~~:: ro~u;u~n:~i~f:~
[ , • Leavenwo rt h, Kansas 66 048 . . $2.00, refundable , first order .

Green and all those other fell ow s do wh o
go on rare DXpeditions . I bega n looking up
and down the band 20-30 kHz to find one
voice among the many tha t could be
copied. You will readily imagine my sur
prise the following morning wh en I learned
that Massachuse tt s had had no opening on
six meters tha t eventful night. It was the
only night I did n ' t keep schedu les with my
friends in Massachuset ts.

I hesitate to d ose this account without
te lling you th at we wit nessed the fiery
results of what appe ared to be a feud on
the neighboring Ragged Island . It seems
that whenever there are claim jumpers or
perhaps mor e appropriately trap rob bers,
all hades breaks loo se on their Maine
Islands. Whole families have been kno wn to
disappear and never be heard of again on
their home island . It was on e of those
beautifu l clear day s with a soft breeze
blowing across our cove. I could h ear the
ignition s of the engines on the lobster
boat s buzz ing in my speaker sometime
before they crossed in to sight of the
cottage. I looked ou t t he wind ow to see if
th e lobsterman was going to en ter our cove
and spott ed instead a wisp of smo ke where
I thought there shouldn' t be any. I ru shed
out to the bank which protected us from
the storm's high waves during incl ement
weathe r, and caught a good view of wha t
by now was obviously a great fire burning
on Ragged Island. What I had tho ught was
a boat's ignition proved to be the Coast
Guard plane flyin g back and forth
observing the bla ze 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 ab sence
fro m the island to burn his house do wn . So
you see fellows, and gentl e readers , all is
not always sweetness and light , calm and
peace , even twenty-five miles out in the
Atlan tic. Shou ld yo u care to walk the trails
among t he blue spru ce, pick wild blue
berries, and strawberries, and app les, and
feast on Aunt Lizzy' s hom egrown vege
tables, I think that I should warn you.
To day you don't need to take yo ur own
generator for there's powe r on the island
now . Right , you guessed it; Charlie Pratt,
the teleph one magna te and Iobsterman
supreme , the CD..... chief, and antenna insta l
ler, is the new utility exper t. He has
installed power lines to eac h home and no
lon ger do the residen ts have to ru n gasoline
powered washing mac hines nor gen erate
power for their co lor TV. I had the hon or
of being the first ham ever to have his
signals read on a color TV on Mati nicus
Island . Fortunately, th e ow ner of th e TV
was more int rigued by the situatio n than
the ones I have met with at home. (Besides ,
if I remember correctly , he was Charlie's
uncle - and Charlie could squ are any
thing.)

We had planned to return to our cove
the next year, but our inquiries about the
cost of such a co ttage led to an, unantici
pat ed early purchase by t he judge who had
been renting it in all the pr eviou s years . We
can't go ba ck to that cottage , but I kno w
we sha ll never forget how we spen t an
August " down Maine " and met one won
derful lobsterman try ing out our own
versio n of DX America first .
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I n the past I hav e read many articles
about pho ne patching. All o f these had

so me fo rm of ac tual wire attach ed to the
telephone co mpany line s. Simil ar attach
men ts are needed for the commercial
patch , either in ki t fo rm! or purchased as a
comp lete and finis hed piece of gear-".
Another poin t whic h was hammered at ,
was the impedance matching to the tele
ph one line s, which seemed to scare me
away mo re than anything else. Then there
was the fact o f a $2 0 to $30 outlay for th e
patch (I alwa ys found so mething better to
do with the $20 or $30) .

In my travels along the shelves of
used -book sto res, I came across an article-'
whi ch seemed , wit h a little revision, to be
just what I wa n te d in t he way of a patch
wit hout any of the bugaboos I had read
about in th e past. The cost t urned ou t to
be not a single red cent and nothing was
wired into the precious lines of the tele
phone company. I will attempt to go
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R. L . Morgenstern WA2EA W
141-60 73 Avenue
Flushing NY 11367

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

The co nst ruction is simple, straightfor
ward and noncritical. The heart of the
patch as I constructed it was a used
automobile ignition coil. New, an ign iti on
coil can cost about $9 or more. This cost
can be avoided by ask ing a local service
station o perator 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 te sted with an ohmmet er to see if
it is short ed be yond use. The primary
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pos itive to co mmon negative wa s about
1.5n . The tower secondary to common
negative was about Iokn. The remain ing
needed parts for the patch came from th e
overflowing junkbox , T hese were:
1. About 40-50 ft of thin enameled wire . I
used 24-gage becau se I had a spool of it ,
but any sma ll-size wire can be used if it is
insu lated and not so fragile tha t it breaks
with a sma ll amount of abuse.
2. Two-conductor shieled wire about 18 in.
long.
3. Tw o alligator clips.
4. A two-conduc to r coiled cable, the kind
that co ntrac ts whe n not in use and can be
pull ed out to a length of 3~4 ft on
ex tension. I to ok this from an old tele
phone. T his was used only as a rnaHer of
nea tne ss. Th e patch wil l work jus t the same
without it.
5. Assorted nuts, bolts, washers, tape, et c.

Const ruc t ion

Clean up th e ignit ion coil , check it ou t ,
and set it aside. Using the 40- 50 ft of
enameled wire, I left a lead of about 2 ft
and started to win d the remainder of the
wire aro und the ea rpiece of the telephone.
I found th at if I confine d my turns to the
screw-on cove r of the earpiec e and not let
my t urn s work th eir way a n to the hand
piece, it was muc h eas ier t o remove and
tape the turns together. I made about 60
t urns of wire around the earpiece rim and
left about a 2 ft lead when I finished .

Fig. 1. Schem atic representation of induction
patch.

I had precut four pieces of tape about I
in . long and as I lifted part of the formed
loop from the earpiece I boun d that
port ion of turns together with the tape.
This was rep eat ed at four spaced intervals ;
as the wire loop was completely removed
from the telephone it re tained its shape. I

50

was now abl e to rep lace this loop b ack on
the earpiece with slight pressure.

The ph one pat ch works even with th is
indu ct ion loop held about Jh in. awa y fro m
the earpiece . So do not worry if t he loop
will not go ba ck onto th e earpiece and fit
as it did be fo re removing it.

----" llffiPTT
___~IIIIHlt • _

TO

L t-I NOUCT ION L OOP
TI- AUTOM0 8 ILE IGNITION COIL

Fig. 2 . Pictorial schem atic shows patch con
nections.

If the co iled cable is used , the follo win g
steps sho uld be taken. T he co iled cable I
used had fo ur co ndu ctors : two white , one
pink , and on e black. Thi s was great because
I only needed tw o of these and this meant
I had a built-in colo r code . I removed the
insulation from both ends of the pink an d
black wires. The ends of bot h white wire s
were cut sho rt to be ou t of the way. After
removi ng the insulation fro m the wire s I
discovered that th ese wires are special in
th at they are mu ltistranded and that every
two strands wer e braid ed with a thread .
Thi s th read was unraveled by roll ing th e
two wir es bet ween the finge rs. The freed
thread is cut away.

Aft er all th e ends were ready for solder
ing J fo und out I co uld not solder these
wire s. In ord er to secu re the ind uct ion loop
to th e co iled cable I first cut th e lead
length s on the induct ion loop down to
about 4 in. and steel-wooled the enamel of
the last 2 in. A ho me brew binding post was
mad e to sec ure th e induc tio n loop leads to
the co iled cable leads. Two such binders
were need ed. These consisted of a small
bo lt , lon g enough to accommodate two
washers, the two leads to be united, and a
nut.

On e washer was slipped on the bolt up
to the head of th e bolt , th e two wires were
wound on th e shaft of the bolt up close to
th e washer, one lead from the induction
loop and on e lead from the co iled cable. (It

73 MAGZINE



does not matter wh ich lead goes to which
wire of the loop.) The seco nd washer is
slipped on and the nut follows this and is
tightened to cla mp the two wires between
the washe rs . The remainin g lead from the
inductio n loop and the remaining wire
from the co iled cable wer e united in th e
same way.

We now have, if you used the co iled
cab le, one induct ion loop attached to the
end of a coi led cable. If the co iled cabled
was not used , you have an induction loo p
with 2 ft leads, cleaned of insu lation for
about 2 in. at the ends .

T he fre e end s of the coiled cable or the
ends of t he induc tion loo p leads are now
attached to the ignit ion coil binding pos ts.
It does not ma tter which lead goes to
which of the following binding pos ts. One
lead to the primary pos itive and one lead
to the common negative. The prima ry
positive post can have its nut tightened at
this time, bu t leave the nu t on the co mmo n
negative loo se. Prepare a 2 in. length of
insu late d wire with an alligator clip on one
end and no insulation on the o the r for
about Y2 in . This bare end is placed aro und
the bindi ng po st of the com mo n nega tive
and the nu t is tightened .

Remove the tower te rm inal and clea n it
with the stee l wool. Prepare another insu
lated wire as jus t done. I soldered t his wire
to the inner port ion of the tower con duc
tor and I replaced t he conduct or inside the
tower. These last two leads that are from
the to wer te rmin al an d th e common nega
tive I elec te d to connect to my mike PTT
switch because th is saved me the tro uble of
going in to the rig and it also prov ided me
with an ex t ra con tro l switc h in addition to
the PTT switc h on the rig.

The prepa ration of the mik e to the
igniti on coi l is th e final ste p in completing
the pa tc h . On the bre ad board circuit I used
two separa te wires for th is step without
any problem.

The PTT switc h on my mike is on the
uprigh t hand grip . The hand gri p is ho llow,
so th is is ideal. I un screwed the PTT swit ch
and pulled it away from the ha nd grip to
expose t he switch tie poi n ts. At th is time
both ends of the shielded cable were
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prepared. One end of th e shielded cable
was slip ped up the hollow cente r of the
hand grip fro m the bottom of the open
base and fished out the ho le of the PTT
swit ch . My PTT switch has two tie points ,
and on e of the lead s was solde red to each
tie point. It mak es no differ enc e which
wire goes to which tie point. I did not
so lder th e braid of the shielded cable to
anything. It was cut back close to the
insulation to 'get i t ou t of t he way, becaus e
I fou nd that if I t ou ched it when th e rig
was on VOX my rig went int o the tran smit
mod e. Th e PTT was replaced after making
sure that there were no shorts and solder
bridges.

Th e remaining end of the shielded cable
corning out of the bottom of th e mike has
the end prepared as fo llows; ab out 3 in. of
outer insulation and the shield ing braid
were removed. The rem ain ing insulated
wir es were cleared of insulation for ab out
Y2 in . T hese ends were each given a coati ng
of solder to keep the strands from wander
ing and to give it some stre ngth. Som e 1/8
in. spaghe tt i from the junkbox was cut to
give me t wo piece s each about 2lh in. long.
These were slipped" a~er the soldered tip s
of th e shielded cab le con duc tors and
pushed ba ck far enough so that th e bare
wire was exposed. Do not connec t the
leads from the shiel de d cable to the igni
tion coil at t his time.

I turn ed on the rig and wh ile it was
warmin g up I placed th e induction loop
over th e ear piece of my telephone. Th is
was a rea l live te lep hone. I replaced the
telep hon e hand piece to its cradle to kill the
d ial to ne. I tu ned to an unoccu pied fre
quency an d tuned up the rig. I placed the
PTT switch on th e rig in the OFF positi on
and the PTT switch on the mik e in t he ON
po siti on. I then attached t he two alligat or
clips from the ignition coil to the lead s
from th e shielded cab le just ins talled in the
mike.

I advanced my mike/ CW level just a bit
more than I usuall y have it dur ing normal
voice op era tion . I now place d the rig PTT
swit ch in th e active positi on which is VOX
on my HW-IOO, and I heard a hum in the
speaker wh ich was never there before. I
will get back to th e hu m lat er. I lift ed th e
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MORE RANGE •••
with NO NOISE

handpiece of th e telephone fro m the cradle
and the dial to ne act ivated the rig in to the
tra nsmit mode. I replaced the te lephone
handpiece and the rig went into the receive
mo de.

If the dial tone does not activate the rig
to transmit, raise the mike/CW level. If thi s
does not make the dial tone ac tivate the rig
then replace th e handpiece and reverse the
alligato r clips to the shie lded cable . lift th e
handpiece again and the rig should go into
transmit when the dial to ne star ts. Make a
note of which lead goes to whi ch clip.

The patch is now ready to transmit
throu gh your rig from the te lephone. In
fact, that is all this pat ch does: It let s th e
telephone earpiece activate the rig and
wha te ver is coming into the earpiece is
transmitted. So how is th e signal received
by the rig sent over the telep hone? This I
have don e by th e very simple method of
plugging in my earphones and placing the
earphone over the mouthpiece of the tele
pho ne . It may not be the latest in circuitry
but it works.

You can also place th e mout hp iece of
the telephone near the speaker, but since
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all transmission s from my station are my
responsibili ty I monitor all patches. Th is
was simplified by fash ioning a retaining
ring that slips over the mou thpiece of the
telephone and holds the earphone in place.
In thi s way, [ can hold the telephone as in
normal use or [ can rest it on my shoulder ,
leaving both hands free. If yo ur hearing is
better than mine, you can leave th e whole
thing on the operating table in front of
you.

As this phone patch now stands it must
be worke d on a P1T basis. The mike is
act ive on my circuit and I can break in by
use of the mike or the te lephone mouth
piece.

Now about that hu m I heard: I found
that it was dep endent on where the igni
tio n coil was placed on the operating table,
so [ kept moving the coil around until I
found a spo t whe re the hum went away
and this is where I place the ignit ion coil
whenever a pat ch is to be made . When no t
in use, the induction loop is removed fro m
the telephone an d hung over the tower
terminal. That tak es care of all the attach
ments to the telephone. The alligator clips
are removed and clipp ed togeth er and the
patch is put away .

Now for the two leads coming fr om the
bottom of my mike stand : The spaghett i
pu lled 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. I , and the deployment is pictured in
Fig. 2. There are no in terconn ecting wires
to the te lepho ne lines. Since the audio
introduced into the te lephone lines is
nothing more th an audio there i~ no worry
about adding any voltages to the telephone
lines . I wonder what wou ld happen if I
cascaded a few ignition coils?

. . . WA2EAW_

1. Heath kit.
2. Johnson phone patch.
3. QST , Ju ly 1969 " Ductop atch."
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STEP UP TO TELREX
Professionally Engineered Antenna Systems

Single transmission line "TRI-BAND®ARRAY"
By the only test that means an ything ...
on the air comparison . . . this array con
tinues to outperform all competition . ..
and has for two decade s. Here's why
· .. Telrex uses a unique 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 FIB
Tri-band performanc e.

ONLY TELRE X GIVES YOU ALL
THESE FEATURES . •.
• Power rating 4 KW PEP ...

rain or shine
• Wind rating survival 110 MPH
• Patented broad-band coaxial Balun
• Heavy-duty steel gusset mounting

plate
• Aluminum boom 2 in. , 2% in . 0 .0.

x 18 ft.
• Large diameter, .058 wall taper

swaged dural elements for minimum

weight and exceptional strength
to weight ratio

• Stainless steel electrical hardware

With a Telrex Tri-band Array you get 49
Ibs. of educated aluminum engineered
and built to pro vide 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.
x 5 in. x 13 ft.
Note : If not avail able from your dealer,
order direct. You 'l get fast, personal
service.

Te lrex Labs are design engineers, inno
vators and manufacturers of the world's
finest 34 to 160 meter communication
systems and accessories priced from
$25 to $25 ,000 .

For technical data and prices on com
pl ete Tel rex lin e, write for Catalog PL 71.

TB5EM S395
BALUN

Some thoughts from Mike Erc oli no, P.E. - W2BD S, Telrex Chief Engineer . . .

" I' ve been in the game "Good antennas such as "Our 'Big Bertha' systems
over 50 yea rs (pounded th ose we build can be cost more than a Rolls
brass fo r 25) and foun d out ruined in two minutes by a Royce. Three of our cus-
a long time ago that an - t inker. So put 'em up and tomers have bought two of
tennas were th e weak link. leave 'em up the way we them . . . that 's li ving."
We changed all that." make 'em ."

---tel'rex ~e~~dU~!~~~~~a~i~~!~~~~~~2s ~~~C~R1A9~~RIES
Asbury Park, New Jersey 07712 201-775-7252



I nstalling and maintainin g a repeat er o n
an isolated mounta in to p usually mea ns a

lo t of lonely ho urs for the fello w who d o es
the wo rk . Bu t at least on e repeater ma n
fee ls it doesn 't have to be that way .
Gordon Pugh , WI JTB , who has pro babl y
set u p mor e repeaters along t he eastern
seaboard th an any othe r amateur in th e
cou ntry, mak es it a point to selec t his sites
so t ha t he ca n co mbine his " b usiness" wit h
his pleasure.

Gordon 's "business," in this case at
leas t , is setting up repeat ers tha t have
greater coverage than o ther sys t ems in h is
area o f the co untry . T he " pleasure" is
skiing. And Gordon's mo st laudable eff ort
recently has been the dep loymen t of h is
146. 3 1/146 .88 MHz FM repeater at Mt.
Snow , Vermont.

Mt. Sno w is an ex trao rd inary place.
Europ ea ns an d Americans alike migh t find
it diff icu lt to believe t hat Mt. Snow is
ac t ually th e largest ski area in the wor ld 
but it reall y is! Wit h as man y as 10 ,000
visitor s o n a good skiing day , Mt. Snow
go es un ch allen ged as " biggest." Not even
t hose renow ned resort s in Sw itz erland can
co mpe te with Snow in terms of hum an
traffic.
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T he mounta in is no t parti cu larl y
high - at least not by wo rldwide st andards.
But at it s 360g ft perch ato p Mt . Snow 's

/
.L

The gJacie~ to wering above th e pool is called
Fount ain Mountain, and it was created by the
sno wy fallout fro m a gey ser je t of wa ter sho t at
tremendo us pressure from und erground. Fo un
tain Mo un tain tak es nearly two months to bu ild ;
but it "happens" every year.
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(for heat more than light) and hacks away
at the pro blem. When it's licked, the
funtime start s .

From the top of North Face, Gordon
has a wide cho ice of trails on which to
descen d. An ex pert- skie r him self - and a
part- ti me ski instructor , Gord on usually
chooses on e of the bri sker slo pes - like
Snow's Jaws of Death or the Challenger
both care fully marked, «For experts only."

If there's still da ylight left when the
repea ter is once again operational and he 's
descended to th e Snow Lak e lodge are a ,
Gordon will take max imum advant age of
the remaining hours. With no less than 16
lift s to choose from, and 42 descent tra ils,
he'll spend the day ta cklin g the Main
Mountai n , wit h its thousand acres of ski
facilities.

" The tr ip to the top is alm ost as mu ch
fun as t he race down the mounta in,"
Gordon say s. And he's not kidd ing. There
aren 't many thr ills eq ua ling t hat of scaling
the mounta in in one of Mt. Snow 's " skis
on," encl osed gon do las. Th e gond ola lift s
you high above th e tree-studded mountain
side and offers a breat htaking panorama of
scenery.

" What I like about Snow," says Gordon ,
"is the soli t ud e. Th e 80-odd miles of ski
tr ails are su fficient to accommodate the
hordes of visitors withou t crowding.

famous North Face, t he .31 / .88 machine,
licensed under the call o f WA IKFX, pro 
vides effe ct ive automatic relay cove rage in
five states - New York, New Hampshire,
Massachusetts , Connecticut, and , of course,
Vermont.

When Gordon Pugh services his Mt .
Sno w repeater - which is curio usly nearly
every weekend in winter and virt ually
never during summer month s - he arms
himself with all the tools he's likel y to use
and myriads of ite ms he 's not ; t hen he
packs up his skis and vacation gear, and off
he goes - somet imes fo r days at a tim e.

If things really need fi xing at the re
peat er site, Gordon 's first da y is usually
spent in earn est. He's been known to spend
as much as seven hours on th e top of a
tower at on e sitting. He makes a marathon
of the repeater repa ir job , stay ing with it
until the task is done. In t he unheated ,
open area wher e t he WA IK F X repeater is
installed on Mt. Snow, t he te mpe rat ur es
frequent ly d ro p to the uncomfortable side
of zero and remain t here for long periods .
But Gordon simply plugs in a I kW bulb
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Th ere 's something about a solitary trip
down the mountain that puts yo u in pretty
close contact with Nature ." Wit h an almost
reverent , po etic tone; Gordo n added ,
" When t he wind isn 't b low ing too hard , the
only sound s you hear are th e swishing of
yo ur skis and th e rustle of the trees."

At the lodge , Gordon always winds up
his da y wit h a swim in th e heat ed outd oor
poo l. It doesn 't look comfortable wh en the
air tempera tur e is in the low teens, bu t
Gordon insists tha t it is. T he wate r tern
perat ure in the wint er is rarely be low
100 °.' F , he says, and a swim is mor e
refreshing than a ho t shower.

Som e of us conservatives remained skep
ti cal about the com forts of swimming
o ut d o o r s in below-freezing weather ,
t hough. And it did n 't help a bit to see
Go rdon's hair freeze int o brittle spikes
when his hea d came out of the water.

It cert ainly made an int eresting pictur e,
if no thing else. What is more incongruous
than a pho to of swimsuit-clad ba t hers wit h
bundled -up skie rs glid ing over a sno wy
slope in th e backgrou nd ?

That " slop e in the background " is one
of M1. Snow 's more int erest ing attractions.
The hill, ca lled Foun tain Mountain, is a
glacie r mad e as a coopera tive en terprise by
man an d nature. The managemen t at Mt.
Snow provide the gey ser-founta in - to ns
of water jetting nea rly 400 ft into the sky.
Nature provides the water-to -snow conver
sion. The result is a glacier that ta kes
several months to build .

The water geyser get s turned on when
l o w - t emp e r atu r e seaso n c o m es
around - usually lat e in November. Fo r a
month or two , the geyser cont in ues, day
and night , while t he glacier grow s and
gro ws. When the wat er is finally shut off ,
the glacier , with its ski-able snowlike sur
face, sta nds a full 200 ft. Skiers ca n t hen
negotiate t he min iat ur e mountain until
well into April.

Mt. Snow is an idea l repeater site , as the
coverage per formance of the WAIK FX
machine will attest. It towers high eno ugh
above th e surr ounding countryside to make
the .3 I /. 88 mac hine acc essible fro m even
flea-power units like hand-held transceivers
an d batt ery-operated portab les. But th ere
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are FM' ers who use Mt. Snow fo r com
mu nicating on frequen cies o ther t han t hose
of the Snow system. Wayn e Green , fo r
example , likes to take his Mot oro la
Handie-T alkie dow n th e slopes of Snow,
talking to distan t amateur stat ions on a
" direct" basis.

"

When Gordon makes a repair tr ip to the rep eater
sit e, he do es It in style. During sum m er, he 'd have
to walk up ; but in win ter, it's easy going all the
way - in an enc losed ski s-o n gondola that o ffers
warm th as we l! as a pa no ramic view of the
moun tain .

Wayne also no ted t ha t ot her New Eng
land repeat ers are accessible from Mt .
Snow 's Main Mountain . Heading down o n
skis at a nec kb reaking clip, Wayne ma naged
to co mbine tw o hobb ies in one, and was
abl e to talk through a number of New
Engla nd repeaters during th e course of one
tr ip. Transmitt ing on 146.34 MHz , Wayn e
communicat ed through WI ABI, WIKOO ,
WIALE , KI ZJH, W2NSDfI , and probably
ot her repeate rs that weren ' t active during
th e minut es of his descent.

For people who qu esti on 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
resor ts th an skiing." And to cur ious am a
teur s, he says, "There's more on Mt. Snow
than a repeater."
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applied to the opamp's inverting input. The
output is fed back through 150 kn resistor
Rl. Notice that the signal fro m each input
is applied through 150 kU also. The
resultant voltage at the input te rminal 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)
inp ut im pedance. This resuJtant low imped
ance, together with the high series resis
tan ce on each input, accounts for the high
degree of isolation between inputs. The
squelched inputs use a FET across each
input as a switc h . With zero volts on the
gate, the FET exhibits a dra in-to-source
resistance of about 350,0, effe ctively
shorting it s associated input to ground.
When +15V is app lied to the gate , th e FET
switc hes off, enabling the input cha nnel.
The 75 kn resistors between eac h FET and
the input bus prevent th e input bus from
being shorted by the FETs.

Opera tion

->:
Paul Hoffm an WIELU~~ Ray Pichulo WlIRH
169 MWham S t. ............... --~- 1 72 Dent Street
Marlboro MA 01 752 ~ West Roxbury MA 02132

T he audio mixer described in t his ar
ticle, although designed primarily for

repeater use, can be used anywhere it is
desired to mix a number of audio inputs
wit h a high degree of isolation between
inputs. The mixer is adaptable to almost
any co nfigurat ion whi ch may be required
to suit the individ ual' s requirements. The
number of inputs can be increased by a
fact or of two or three to suit the user 's
needs. The isola ti on bet ween individual
inputs of over 40 dB mak es it possible in
repeater op eration to have tone command
information on one channel not be af
fected by anot he r input. The mixer shown
in this article is the one designed for use in
the WA1KF Y repeater . It has eight in
put s - three of them squelched, the other
five co ntinuously on.

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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SPA RE SPAR E
AUDIO ENA BLE

loon

+15v

Fig. 1. Audio summing amplifier.

go off the board to th eir associ ated tone
decoders on another board . These pots are
mounted on the audio mixer board as a
matt er of convenience and would not be
used if it is no t required to bring aud io to
another point in th e syst em for tone
comma nd or o ther funct ions. The photo
cell- lamp assembly for gain changing on
the ma in channel in put is on the right side
of the board. Similarly, it could be deleted
if this feature is not required.

Summary
T his audio mixer provides the repeater

owner a high-quality audio mixe r sys te m
which has minimal space and power re
quire ments. It is espe cia lly attractive for
use in more sophis ticated repeater sys tems
where several receiver jt ransmitt er combina
tions are used. However , if th e same
constructi on te chniques as th ose described
in this article are used , it is just as goo d to
use with a simpler repeater sys tem because
the re is more tha n adequate room for
expansion at a later tim e.

.W1E LU,WI IRH-

AUTO DEv.
MONITOR

OUTPUT 6 M 6 M .34 3-4
TO TONE AUDIO ENABLE AUDIO ENABLE
OECOOEI't ~~---=---=---=---=--=c-=-,-;=:-:c...::::::::-=--==--

T he gain of the opamp is de ter mined by
the ratio of the feedback resistance to th e
input series resista nce. In this case , t he gain
on all the inputs is unity. If mo re gain is
desired on a part icu lar channe l, the inp ut
resistance can be lowered to change the
rati o (and the refo re the gain). Fo r ex
amp le, it was found necessary to increase
the gain fro m th e main channel receiver
when the phone pat ch was co nnected in
order to increase the level into the phone
line. (Th e ph one patch doe s not load down
the out pu t ; rather , the gain had to be
raised in orde r to properl y drive the line .)
The gain chang e is accomplished by a
photocell -lamp assembly, with the pho to
cell in series with a second 150 kO.

The frequency res ponse of the amplifier
is essentia lly flat from d e up to about 8
kHz. Beyond that point. it ro lls off. The 22
pF capacitor across the feedback resistor
determines th e rolloff frequency character
Istc. The audio outp ut voltage swing can go
as much as ± 1OV. Th is is more than am ple
to drive 10 or more high-impedance inp uts .
Th e audio amplifie r in WAI KFY is presen t
ly used to drive three transmitt ers , a phone
patch, and a monitor earpiece. T he numbe r
of input s can be expanded to suit ind ividu
al req uirem ents. The unsqu e1ched inputs
req uire only an additio nal I SO kn series
resistor and load resistor for ea ch leg. The
squelc hed inputs each req uire an addit io na l
FET switch in addit ion to the load resistor.
and series resistors.

Th e opamp requires 15V (pos itive as
well as negative) to operate it. The curren t
requirement s are approximately 30 mA.
The compo nents shown in th e detail sche
mati c ( 1.5 k~ 0.005 mF , and 200 pF) are
used to co mpensate the am pli fier against
instabilit y . The 100~ resisto r, 30 /IF ca
pacit or and 0.1 jJF capacitor on th e + 15V
line for m a decoupling network.

Two tr impots at the top edge of the
board (see pho to) are used 10 pro vide
audio outputs for to ne-operated command
fun ctions. T hey are co nnecte d across the
load resist ors of the six meter rec eiver and
the main-channel two-meter rec eiver as
shown in Fig. 1. The arms of both pots
connec t to pins on t he edge co nnector and
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NOW
The Quality Leader In Amateur FM

At A Competitive Price

3 ,
? 5
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Deluxe 2 M eter FM Tran sceiver

Always the quality leader, (see December and Jan uary 73 Magazine, and reviews in
Janu ary QST and Marc h CQ ) the IC-2F remains the same - super b performance, de
luxe features, 1 year warranty . . .

TRANSMITTER: RF input power-20 watts; RF out
put - 10 watts min imum; maximum frequency
deviat ion-1 5KHz (adj usta ble) ; Automatic Pro
tection C ircuit (APe) - NEW! Not offered in
any other tran sceiver on th e market. Absolute
assura nce of final PA pro tect ion from shorted or
high VSWR antennas by instantaneous trans
mitter disab ling; Electronically switched-no re
lays; Sea led low pass filter to elimi nate spurious
radiation.

RECEIVER : Double co nversion superhe terody ne;
Sensitivity better than O.4#V @ 20 db of quiet
ing; FET fron t end; ceramic filters for excellent
ba ndpas s shaping; Int egr ated Circuit IF; built-in
speaker on front pa nel.

GENE RAL: Six channels (six transmit and -six re
ceive crystals) selectable from the front pa nel ;
la rge RF/"S" meter and easier to read contro ls;
power requirements 12 to )5 volt s DC.

The Deluxe IC-2F comes complete with high impedanee mierop hone, three-position
ehrome mobile mounting bracket, erystals ins talled for two ehannels (C h. I , 146 .34/
146.94; Ch. 2, 146.94/ 146.94 ) , power eables 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 INCORPORA T E D
2321 EA ST UNIVER S ITY DRIVE . PHOENIX, AR IZON A



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. $2899 5

TELECOMM ELECTRONICS
PO.BOX 461.CUPERTINO,CA .95014



One of the nice things about being
associated with a major ham magazine

is t hat I get a cha nce to preview a lot of
inte resting products. Some of the things I
get to see are obv iously gimmicks that will
never tak e ho ld . Others are reasonably new
good ideas, mo st o f which are d oomed to
ob livion be ca use the cost exceeds the
ult im ate value to th e uscr _ But once in a
while - no t often, mind you - bu t just on
rare occasions, I get the chance to see
something th at smacks of real grea tness .

Such is Circuit-Stik , an item that I t hin k
is the most important development in th e
history of printed -circuit constru ctio n . I
t hink this item is important because it will
permit an y amate ur to make even the most
complex circuit boards wit hout any art ,
camera wo rk, photoresist exposure, or
et ching. And that's rea lly something!
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You can get Circuit-St ik in a kit that
includes everyt hing yo u need to make
professional circuit board s, but I haven 't
the fa intes t idea wha t th e price is. A quick
letter to th e manufacturer will get you that
in formation in no time, I wo uld imagine .
It's the pro cess itself th at I'm excited
about. The trouble is, it's ex tremely dif
ficult to describe it adequately, even wit h
pictures.

I'll try exp laining it anyway : T he kit
include s a fairly large shee t of perforated
board with very clo se-spa ced holes (on
IOO-mil cen te rs) . From this sheet , you can
cut your basic circuit board to whatever
size your project might require. But ra ther
than etching circuit paths on to a copper
clad layer, yo u can lay the circuit pa ths
down onto the board with already -
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A wid e varie ty of circuit-element
patterns are available allo wing the
user ma x im um f lexibili ty in his
selection.

~~ '~~~\~~\

I~~'.il.~i
When MS I or LSI components are pre-lead bonded to
Circuit-Srik subelements, (as the " flat-pack " un its have
been in the photo s), they can be im media tely tested in a
circu it or becom e part of a permanent circuit board in
minutes.

Circuit-S tile subelements are pressure sensitive
and the adhesive f ormula offers ex ceptionally
good adhesion strength , w ithstands solderin g
temp eratures and yet ma y be removed for easy
circuit design mod ifica tions.

Circuit -S dk " 1ODD-series" su belemenrs
are designed "on -qsid." are pre-drilled,
and when used in conj unction wi th .100
inch p unche d board , req uire no drilling
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All subelem en t con ductors are prepiated and read y [ or
sol dering

CU T FO R NUMBER OF COMPONENTS REQUIR ED

No term ina ls are ne ed ed as ac tive circui t com ponents are
sotdere d directly to the su belements and resultin g circuit
boar ds made from Circui t-Stik materials are as durable and
reliable as conventional prin ted circ ui t boards.
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Motorola HEP Semiconductor Devices

WE CA N SUPPL Y I
A NY H EP DE VI CE

HEP BOOKS
HEP-400SolidState Projects ...50
HEP·407 ICProjects ......• $1.00
HEP-408 FETProiects . .. . . $1.00
HEP-414Power Circuits Book$2.00

FREE PROJECT BOOKLET S
HMA-32 IC Projects
HMA·33 FETProjects
HMA·36 Ham Projects
HMA-37 Handymen Projects
Send self-addressed stamped enve
lope for free project booklets .. or
request with your HEPorder

PLEASE INCLUDE .251 FO R POSTAGE
WITH OR DER

CIRCUIT
SPECIALISTS CO .

BOX 3047
SCOTTSDA LE,AZ. 85257

FACTORY AUTHORIZED
HEPDISTRIBUTOR

JUNCTION FETS
HEP-802 Nchannel RF $1.59
HEP-801 Nchanoe! Audio $1.59

DUAL ·GATE FETS
F20M VHF RF Amp·Mixer .... $2.50
F2007 VHF RF Amp·Mixer;

Diode Protected lOW-
NOISE 2.6 dB~ 200 MHz$1.65

SILICON TRANSISTO RS
HEP·50 NPNTO·18 250 MHz _ 79
HEP·51 PNP TO·5 150 MH z S1.29
HEP·53 NPN TO·5 200 MH z S1.15
HEp·56 NPN TO-92 750 MH z .. $1.44

RF POWER
FORTHAT FMXM ITTER

HEP-75 P out 1W $2.95
S3OO 1 Pout 5 W $3.75
S3005 P out 3 W .. , $9.55
S3OO 6 P out 10W . . $19.90
53007 Po ut 25 W .. $24.95
53008 P out 1.5 W " . . • . $2.18

Popular HEp·590 High Freq. Amp .
for RF·IF-Mixers Direct Conversion Rcvr· IIL -l
Balanced Modulator-Product Detector-
VFO·etc 53.99

HEK-2 FET EXPERIM ENT ERS
KIT Contains HEP-801. HEP-802, HE P
50, Hep-51 and Instructions for 9 Pro
jects. . .. . . . ...•.. ".' •...$3.95

DIGlTAl lNTEGRATED CIRCUITS
HEP·S56 MECL 3·input Gale . . . $1.79
HEP·558 MECl J·KFlip-fl op .. $2.39
HEP·580 Rn IlualZcinput gate 95
HEP·582 RTL Dual Buffer 99
HEP·583 Rn J·K Hip -Flop $1.49

ECONOMY ZENER DIODES
Z0214 6.2 V 500 mW .70
Z0219 9,1 V 500 mW 70
Z0220 10 V 500 mW 70
Z0222 12 V 500 mW 70
Z0230 20 V 500 mW 70
Z0234 27 V 500 mW 70

NEW FUN CT IONAL lCs
C6004 l -W Audio Power Amp .. $2.60
C6005 2·WAudio Power Amp .. $4.35
C6006 4-W AudIO PowerAmp.. . $5.60
C6010 W'band Amp·RF·IF·Audio$1 .59
C6001 FMIF om.Amp $2.09

HEK-3 RADI O AMATEUR KIT
Contains (2) HEP·590. ( I) HEP-570 plus
bookwith 10 HamProjects.. ... _. $5.95

prep ared patterns that are gold-plated OI

tinned copper on thin adhesive sheets ol
epoxy-glass.

The adhe sive-backed cond uctive pat
tern s are called "subele rnents ," and the y
are available for virtually any tran sistor or
Ie pack age you could dream up . There are
even subelements for all conventional
card-edge conn ectors. The beau ty in t he
system is tha t the subelements are all
predrilled, and the holes fall directly over
the holes that alrea dy exis t in th e per f
board . So mak ing a complete board for any
project is nothing more complex th an
laying out the board with a pencil and
paper, then dr opping the subelements ont o
th e bo ard in their pro per position s.

I do n't know what kind of adhesive is
used on these supe rthin patterns, but it
certainly does hold. And no matt er how
mu ch you solder to the patterns and pa ths ,
th ey stay down . If yo u place a sha rp kni fe
und er a pattern or circuit pat h, yo u can lift
it without sacrifici ng any of it s holdability J

th en reposit ion it anywhere else on the
board.

THE BEST

2 METER
CONVERTER

'i .......~ Model 407
\ ~ ' LJ •• $42.95
1\ , pd .

\ ~'~"' i•• ~..~ . . .
".\. -

144·146 WHz III. 28-30 MHz out
or 146-141 MHI wit. 0 n colld crystal

Av ailable a t $5.95 each.
A full d escri p tio n o f th is fa ntastic co n ver ter
would fill t h is pag e hut yo u can take our w ord
tor it ~or those of thousands o f sa ti sf ied users)
that it s the b est . The reaso n Is sim p le--w e use
three R CA dual gate MOS F ETs , o ne b ipolar,
a nd 3 diodes in the best circuit e ver, Still n ot
convin c ed?T h e n send fo r o ur free ca t alo g a nd
get t he fu ll d escri ptio n , p lus pho tos a nd e ve n
the sch e matic .
Can't wait ?I'he n se nd us a postal mo n ey order
for $42.95 a nd we 'U r ush the 407 o ut to you .
NO TE: The Model 407 is also a va ila b le in any
frequenc y combination u p t o 450 MHz (so m e
a t h igher prices) as lis t ed in o u r catalo g .

- New York City and .St41l te residen h ed d loc al wles te• .

VANGUARD LABS
Dep t . H. 196-23 JaMa ica AYe., HolIl'I. N.Y. 11423

. . .K 6MVH-
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Ray Grenier , K9K HW, Mai I Orde r Sales Manager at
AMATEUR ELECTRONIC SUPPLY , says:

"Operat ing all bands ( 160 thru 2 Meters) is a real pleasu re with my DRAKE
4 LINE setup . You , too, can eliminate all of tha t extra gear and mess usually
needed for that much frequency cove rage . L et me help you go the same route . .
_, . . all the way . as I have done . or just one unit at a tim e.

Vis i t our store or wri te me at AMATEUR ELECTRONIC SUPPLY for the best
Trade or No-T rade De al on ne w DRAKE equipment. You will be surpris ed how
little per month it would cost you to own new DRAKE equipment when you use
our convenient Revol ving Charge P lan.

Rem ember, too! When trading with AMATEU R ELECTRONIC SUPPLY you can
use our STAY-ON-THE-AIR PLAN , whi ch means you can keep your t rade-i ns
until your new equipment arrives . - Los e no operatin g time! C U 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



RlAOING 5COOl RIIY in BINARY

000 000 III 011 000 000
Anthony Sperdu ri WB2MPZ
4740 Newton Road
Ham burg NY 14075

you find 37 wou ld be the LTRS fu nction .
Example 2. No . I hole on the left wit h a

weight of I > and the No. 2 ho le on th e
right with a weight of 2. Put together, t his
is 12. Look on th e tabl e and yo u find 12 is
the fun ct ion R.

Example 3 . No . 2 hole on t he left
weight of 2 and the number 4 and 1 hole
on the righ t sum med is a weigh t of 5.
Putting the two digits toget her gives 25.
Look on the table and find 25 is th e Y
fun ct ion .

E ver try and read the ta pe that you ju st
prin ted off your Model 19? Here is an

interesting way of rea ding it , using th e
bina ry syste m. Look at the tape fro m t he
top with two holes to the left of the
sprocket and three ho les to th e righ t of th e
sprocket. Gro up the two to the left , to
read 2- 1 and the thr ee to the righ t 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 th e ho les punched to th e
right as one digit . This will give yo u two
digit s which can be co nverted to a function
on the machi ne .

Example 1. If all hol es are punched , add
up the two weight s on the left (2+ 1~3) .

Now add up all the weight s on the righ t
(4+2+1=7). You now have t wo digits whi ch
put together is 37. Look on th e table and

2 1 4 2 1
• • • ••• ~ LTAS

3

EXAMPLE 1

TABLE

0 1 = T
02 ::: CA R RET
03 = 0
0 4 ::: SPAC E
05 = H
06 = N
07 = M
10 ::: LINE FEED
11 ::: L
12 - R
13 = G
14 ::: I
15 ::: P
t 6 = C
17 ::: V
00 = BLANK

20 = E
2 1 = Z
22 = D
23 = B
24 = S
25 = Y
26 = F
27 ::: X
30 = A
31 - W
32 - J
33 = F IGS
34 = U
35 = 0
36 - K
37 ::: LT RS

MARCH 19 71

2 1 4 2 1

• ••t ,

EX AMPLE 2

EXAMPLE 3

- R If you st udy th e table you can see that
there is no waste d fun cti ons. T here is a
possible co mbin ation of 32 func tions. If
you ad d the 26 upper case op erati ons we
have 58 differen t possibilities. When read
ing th e' tape yo u sho uld kn ow if t he tape is
in upper or lower case. This should not
create any problems. You co uld add one
more fun cti on which is the blank.

An thon y Sperduti WB2MPZ •
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J. A. M urphy K SZBA
4105 S Pi tt sbu rg
Tu lsa O K 74135

T his art icle describes th ree ac cessor ies
fo r the RTTY stat ion. T he first is a re

genera tive rep eater ; you pu t h ighly d ist ort
ed, bias ed signals in one end and get nic e,
clean , properly timed signa ls o ut the o the r.
The seco nd form s the basis of an elec tro n ic
stu nt bo x; it perfo rms th e " cleaning up "
fu nction of the first , plus co nvert ing the
serial TT Y signal to a 5-line paralle l signal
wh ich ca n be used t o per form var io us
functio ns on receipt o f a specified gro up of
charact ers. The t h ird performs all the
fu nctio ns o f the first tw o pl us speed
conversions; with th is little go odie you can
put 100 wpm gears in your machine for
co py ing the co m me rcials and use the speed
co nvers io n fun ction to o perat e a t 60 wpm
o n the ham bands.

In order to und erst an d the operation of
these three devices, let's t ak e a moment to
review t he man ner in which a TTY pri nt er
decod es a signal. The start elem ent of the
co de d ro ps the selector magnet , init iat ing a
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mechanical timing cy cle . Five times d urin g
this cycle the ma ch in e me chanically
"samples" the co ndit io n o f the selector
magnet an d posit ion s th e code ba rs accord 
ingly _ In a 60 wpm ma ch ine thes e samples
are 22 ms apart and abou t 4.4 In S lo ng. The
length of time between the beginning of
the start eleme nt and the first sample can
be varied with th e range adj ust me n t. With
th e ra nge con tro l set a t 60 the sam ples
oc cur 33 In S, 5 5 ms, 7 7 ms, 99 IDS , an d 12 1
ms afte r the beginning o f the start e lemen t.
The Regenera tive Repeater

The Regen er ative Repeater

The repea ter elec tro nica lly samples th e
TT Y signa l in much th e same man ner as
the prin ter. A sta rt element initia te s a
series o f seven sampling p ulses . The in pu t
signal is sampled in t he mid dle o f the sta rt
ele ment, in the middle of the five signal
elemen ts, and 1 1 ms in to the sto p eleme n t .
The co nditi on of th e signa l a t the tim e o f
each sample is loaded into a flip -flop
memo ry whe re it is sto red un ti l th e next
sam ple is ta ken . Thus, the ou tpu t of the
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uDISTORTED .SH~
INTO REPEATER

PROPERLY TIMED .SH~L_.....J

SAMPLING PULS£S '-__L __..L__-l.__-' L __-'-__

OUTPUT OF'-__~
REPJ::ATER

Fig. J. Simplif ied timing diagram for regenera tive
rep eater.

INPUTo-_.----+----------_o-----'j UI

OUT

U3

Fig. 2. Logic diagram for regenerative repea ter.

flip-flop is a perfectly timed TTY signa l,
delayed 11 ms fro m the in put signa l, with
signal elements corresponding to the cond i
tion of the in pu t at the time of sampling
(see Fig. 1). After the sto p element is
samp led, t he circuit resets and wa its for the
next start element.

The logic required t o perform these
funct ions may be imp lem ente d in many
differe nt ways. The diagram s included her e
show 803 series DTL integr at ed circuits. It
should be noted, however, that the same
fu nctions could just as well be accom
plished with RT l , TTL , ECl, or HTl ICs,
disc ret e transistors, or even tu bes or relays,
to name a few! with this series o f DTL a
high logic level is ap proximate ly +SV and a
low logic level is approximately ground .

Referring to the logi c diagra m of Fig. 2

and the timing diagra m Fig. 3, a st art
element (space) pu ts nor gate U4 input pin
I at a lo w level, forcing output pin 3 and
inverter US in put pin I h igh . Output US
pin 2 goes low, start ing the9I Hz synchro
nous clock.

"Sync hronous clo ck" is simply a h igh
powere d term for an oscilla tor that can be
turned on in an order ly fash io n ; t ha t is, the
first cycle af ter the sta rt command has the
same period as all the following cycles. A
simple oscillator of this ty pe is shown in
Fig. 4. It prod uc es a series o f narrow
posit ive-going pulses at II ms intervals, th e
first occurring II ms aft e r t he input go es
lo w.

The clo ck outpu t drives divider flip -flop
U3, the ou tp ut of which is a square wave
with a period o f 22 ms . N and gate U4 picks
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out every other clock pulse and drives
inverter US input pin 3. The signal at U4
pin 4 is the string of posit ive going sam
plin g pulses. The first of th ese pulses causes
JK flip-flop U3 output pin 6, which has
been high u nti l now, to go low. As long as
the K inpu t , pin 3, of this flip-flop remains
low the follow ing sample pulses will have
no effect on its output. Th e low output at
pin 6 goes to nor gate inpu t V4 pin 2,
Cau sing the timing cycle to continue re
gardless of the signa l at the input. No te,
however, that this happens only after I 1
ms of continuous spa cing signal. This
means that a spacing conditi on must exist
at t he input for at least 11 ms to initiate a
tim ing cycle . This provides protection
against noi se on the signa l line.

The first ,sample pulse also loads th e
start element into output fli p-flop VI pin 5
and cau ses the coun ter outp uts, VI pin 9 ,
V2 pin 5, and U2 pin 9 to step fro m all
(Ill), the reset condit ion, to (Hill . The

seco nd samp le pulse loads th e first signal
eleme nt int o the out put flip-flop and steps
the counter to LHL. This process continues
for pulses three through six. At this time
the last signal ele men t has been load ed into
the output flip-flop and the counter out
put s are LIIH. This makes both U4 pin 9
and U4 pin 10 high, so U4 pin 8 and US
pin 9 go low . Inver ter outpu t VS pin 8 JK
flip-flop U3's K input, pin 3, go high. The
nex t sample pulse, which loads the stop
element in to the output flip-flo p, also
causes JK flip-flo p output U3 pin 6 to go
high . This, together with the condition on
the signal line, causes nor output V4 pin 3
to go low, stopping th e clock, resetting the
cou nter to LLL, and forcing th e output
flip-fl op to rema in in the mark conditio n
until the next start elem ent initiat es a new
timing cycl e. Just add some simp le level
converters to mak e your TV, printer, key 
boa rd, and keyer DTL compa tible and
you're all set to clea n up distorted received

INPUT----,i.::::r===i::::r===i:::::::r====~-.,
Cl.OCIC CONTROL.-----,L ---lr--

I

US PIN IS

UI PIN 5
(OUTPUT)

VI PIN g,- - - -'

U2 PIN II

VZ PIN II

F ig. 3. Tim ing diagram for Fig. 2·~. ------------
____+15 voc _

RI I.2:K

+5 VDC

4 .7K

'OK

ZN485Z

~--,---oOUT

Z7.n. ..., 1Ptf47SZA
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Fig. 4. Synchronous c1ock·-.------------....
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•
~ STANDARD

•
'"~ ',~ ~~~~r~~~~~!!~~~ m:r~eR:H.F. equipment

P.O . Box 325.Wilmington.
Calif. 90744 (213) 775-6284

professional quality, solid state, two-way radio,
designed and sold exclusively for amateur use

in the United States and Canada.
Standa rd Communications Corp., the world' s largest manufacturer of marine
V.H. F. equipment, has just developed a new industrial qua lity, high perform
ance 2-meter unit. This rugged, compac t transceiver is available only in the
U.S. and Canad a thru an authorized Stand ard dea ler. The "82 6" is so com
pact that it makes mobile installation practical in almost any vehicle or air
craf t, it becomes fully portable with the addition of Standard' s battery pack.

GENERAL Weight - 4 1,12 lbs. max. Sque lch sensitivity -
Freq. Range _ 143 to 149 Freq uency stability-.OOI % Threshold - .2 micro volt s
MH z, 2 MHz spre ad (-10 to + 60"C ) or less
Supply volt age - 11 to 16 TRANSMITTER 2 MOSFET RF Amplifiers
VD C. Negative Ground RF 8 I MOS FET Mixerpowe r output -. or
13.8VDC nominal 10 watts Deviation acceptance-
Current Consumption - .15 Ou tput impedance _ 50 Up to ± 15 kHz deviat ion
am p receive sta ndby . 2.4 amp ohms nom inal Spuri ous and image
t ransmit att enuat ion - 65 dB belowDeviat ion - Internally
Number of channels - 12- adjustable to :::!:: 10 kHz min. the desired signal th reshol d
Supplied with 4 channels factory set to ± 7 kHz sensit ivity

I) 146.94 Simple x Spuriou s and harm on ic Adjacent cha nnel selectiv ity
2 ) 14634/94 atte nuation _ 50dB below (3DkHz channels) - 60 dB

. attenuation of adjacent
3) 146 .76 Simplex the carrier power level channel
4) 146 34/ 76 T ype of modulator - Ph ase. Type of receiver -

Microphon e _ Dynamic RECEIVER Dual conversion
Dimensions _ 6'Vs "w x Sensitivity - .4 or less superheterodyne

2Y.z "h x 9"Vs "d mic rovolt s for 20dB quiet ing Audio output -5 watts
For external speake r

$339.95 (complete as shown with
micro pho ne. built-in spea ker and

external alterna to r whine filter. )
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2

2 SYNC

CLOCK

Fig. 5. Basic stunt box.

"'
12 II

signals and to transmi t perfectly clean
signals from your aging key board!

The Stunt Box

The stunt bo x is a relatively simple
expansion of t he repea ter , requiring on ly a
few more parts and the rerouting of a few
wires. Comparing the stunt box (Fig. 5 )
and the repeat er , (Fig. 2), we find three
differences : First, the out put flip-flop is
now the first stage of a six-s tage shift
register ; when the first signa l eleme nt is
loaded in to VI pin 5 the start element
moves to U I pin 9, and so on until after
the sixth sample, whe n t he start element is
present at U6 pin 9 and the five sign al
elements are stored in the first five stage s
of the regist er.

Second, instead of counting out seven
sample pulses with a co unter , we now wait
for the start eleme nt to move in to the las t
stage of the register , causing U6 pin 8 and
U3 pin 8 to go high . Now, as before, the
seven th pulse samples the stop element and
resets the whole works.

T hird , 11 ms after the six th pulse we
find tha" US pin 9 , US pin 1 1, and US pin
13 are all low, allowing US pin 8, 10 , and
12, an d U4 pin 12 to go high and forcing
U4 pin 11 low. Thus, we get both a
positive and a negative str obe pu lse which
occur once each character, and at a tim e

7 0

when t he entire cha racter code is stored in
the regist er. T his is all the information we
need to decode a character.

A simple stunt box decoder is shown in
Fig. 6. This decod er is set up to respo nd t o
the two character sequen ce ZB. When the
positive strobe pulse occurs the two flip
flops samp le the nand gate ou tp uts U7 pin
6 and U7 pin 8 . If th e charac ter in the
register is anything othe r than a Z, U7 pin
6 will be high wh en st robed and U8 pin 6
will remain low. A Z forces U7 pin 6 low
and U8 pin 6 goes high afte r the -strobe
pu lse. If the nex t cha racter is anything
oth er than a B, U7 pin 8 and U7 pin 6 will
be high at the time of the strobe pulse an d
U8 pin 8 will rem ain low . If, ho wever , the
character aft er 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 st ar ting
poi nt , much more complex decoders can
be built to respond to an y number of
character sequences of any len gth and used
to set and reset lat ches to turn yo ur
printer , tape unit , or coffee po t 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
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I UIZ

12 eS2 9

TO TO TO
1.16 PIN 6 1.14 PIN II U6 PIN 9

12 13 I 2:
Ul3 Ul4
846 446

3

TO
U2 PIN 9

TO
1.12 PIN!5

TO
U1P1Na

~-'r~l!!._..J!r""L_-'r-1l!.._..!!r""L_E""-1l!.._..JII

TO TO
US PIN 10 UI PIN 6

TO
US PIN e

Fig. 6. Simple stunt box decoder.

TO 1.16 PIN S

TO 1.12 PIN 9

TO U2 PIN !5

TO 1.18 PIN 5

1

2 U7 6
4 830

• 3

TOV6 PIN S 9

TO 1.12 PlN 9 10

TO U2 PIN 5,1',,-,,=

TO VI PIN e

TO VI PIN s---jolt-J TO VI PIN 'I----t..--.

e II 8
, U8

OUTPUT

'- + "913 aS2

TO us PIN'"~~- ~_~__~~._~ -'

Fig. 7. Speed con verter adapter for stunt box,

remains t o be do ne to make it print on a
100 w pm machine is to load it int o another
resi ster , in parallel form, and sh ift it o ut t o
the printer with sh ift pu lses that occur
every 13.5 ms. The ha rdware re quired t o
accomplish thi s is sho wn in Fig. 7.

Before a character is received U6 pin 8
and the input to th e 74 .2 Hz syn chronous
clock are lo w, the clo ck is ru nnin g, and the
register is shift ing. But sin ce th e input t o
th e first stage o f the re sist er , U IO pin 3 , is
held low an d th e ou tpu t to th e printer,
UI4 pin 6 , re mains h igh , or marking . Whe n
the star t eleme nt of a charact er shi fts in to
the last st age o f the first register U6 pin 8
goes high and the 74 .2 Hz clo ck st ops.
When the strobe pulse o ccurs, II IDS later ,
US pin 10 goes high, loading the five signal
elements in t o the first five stages of the
second register. At the same time U4 pin
II goes lo w, for cing a space , or star t
element , into the last stage of the sec ond
regist er. The output to the prin ter rem ains
in the marking co ndition, how ever, since
U6 pin 9 is hold ing U I4 pin 4 and the

input to the out pu t. nand gate at a low
level. When the st op element has been
sampl ed and the first regist er re sets, U6 pin
9 goes hig h , allowing the st art eleme n t in
the last stage o f the second regi st er to
appear at the output to th e pri nter . At th e
same tim e U6 pin 8 goes lo w, restarting the
74. 2 Hz clo ck an d allowing the charac te r
to sh ift out o f the regist er t o t he prin ter.
As the character shift s out th e register fills
up with marks so that 13. 5 m s aft er the
last signa l elemen t is sent to the pri n ter the
ou tput goes to a mar king con ditio n and
stays ther e un til the next chara cte r arrives.

To co nvert the 100 wpm o utp ut o f the
ke yboard t o a 60 wpm in put for your
k~yer it is only necessary to reverse th e
input and output lead s of th e converte r
and switch t he clock fr equencies fro m 91
Hz and 74.2 Hz t o 148 .4 Hz and 4 5. 5 Hz .
Of course, th e keyboard may o nly be
o pera ted at typ ing speeds up to 60 wpm ,
but that should n 't cra mp the ty ping sty le
of too man y of us!

.. .K5ZBA -
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The
Coathanger
Groundplane

by Ken Sessions, Jr. K 6MVH

");tOr UHF and VHF app lica tions in
.J:1 pa rt icular, the gro und plan e is pe rhap s
the most ut ilit arian of all ant en na types. It
is simple to bu ild and offers effective
performa nce for both receiving and trans
mitting. The most eco no mical of the
groun dp lanes is th e "coathanger" type,
whe re the elements ar e cut from wire
coathangers or some o th er sti ff conduc tor
(such as 10 AWG type T W copper wire).
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With a lit tle imagination on the part o f the
buil de r, t he coathanger ground plane can be
mad e into a very professio nal-looking
an tenna.

To build up a quickie 2 met er ground
plan e, you'll need five co athangers, five toy
plastic bea ds, a chassis-mo unting UHF
connec tor , and some silico ne grease.

The fir st st ep is cutt ing. Refer to th e
cutting char t t o det erm ine th e lengths of
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the radials and the ra diato r , then straigh ten
the wires and cu t accordingly.

When the elements have all been cut to
length, sand the protective coating from
the coathanger wires for % 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 coa ting and pre
par es the wire to accept sold er.

The beads will be af fixed 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
at ta ch the beads, heat the unsanded end of
a wir e on the kitchen stove fo r a few
seconds; then, while the conductor is still
very hot, press the bead down firmly over
the wire end. The heat melts the plastic of
th e bead so that the stiff wire bores its ow n
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 ho les in th e chassis UHF
connector will be the "solder lugs" for the
rad ials. 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 up right radiator, and requires no bend .}
Allow no more than Y2 in . fo r each bend ,
and be sur e to keep each piece the same
length.

Hook each bend into the UHF con
nector as shown in the ske t ch on the
preceding page , then compress the joints
with pliers. Tr y to keep each rad ial posi 
tioned so that it maintains a 90-rle~ree

interval from adjacent elements.
Befor e soldering, adjust the positions of

the radials precisely so that a symmetrical
cro ss is formed by looking di rectly down
onto the antenna from the top. Then
solder all connections with a hea vy iron or
gun. Th e chassis connector requires a
considerable amount of hea t to keep the
solder flowing , and insufficient heat will
mea n cold solder joints .

When the radials have been soldered,
insert the shorter up right piece into the
"center conductor" sold er ing point of the
chassis connector. Tw irl the radiator in the
tube as you solder to make sure it is tinned
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complete ly, but don't allow excess solder
to build up to the point where it exudes
onto the dielectric. The characteristic
im pedance of t he connector is determined
by the dielectri c material as well as the
radial distance from the center con ductor
to the shie ld . If this dis tance is shortened
in any way - as fro m a blob of solder 
the charac teristic impedance will be
lowered and a misma tch will result.

When the joints have cooled , carefully
bend the radials do wnward about 30° fro m
the horizontal. This will lower the rad ia
tion angle of t he an tenna and will result in
a better match for a 50n input impedance.
Spread a generous amount of silicone
grease over all connections to prevent
corrosion and minimize th e 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. "

20 1/4
" RAD IALS 61;2 -, RADIALS

18) ~ 2 METERS UHF 60

182) f " ) .7)

~

" 146 MHzrs0 ;: 5 5

J' " 58 10 ez " "" '" 444 446 "8 ' 50

If you' re thinking of building up this
antenna to use in conjuncti on with a
re pea ter or remot e installation, th ere's on e
ot her trick of in terest : Mount the thing
upside down! Of course , this ty pe of an
installa ti on would not be be neficial at all in
run-of-the-mill ap plications, but it could
mean the di ffere nce between "hearing "
and "hearing nothing" on a mountaintop.

The ground plane characteristi cally has a
very high angle of radiation . Th is problem
is not too evident when the antenn a is put
into service in the low land s; but when it is
part of a mountaintop sta tion, a high angle
of radiation get s less and less to lerable . By
mounting the gro undplane so that the
vertical radiator is suspended, the angle of
radiati on can be pu t to work f or you . T ry
it ! It really works !

.. K 6MVH -
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STUDY
GUIDE

Part VII Power and Howto Get It

To o pe rate any radio equipment,
whether tra nsmitt ing or receiving, you've
got to have powe r - and it has to be just
the righ t kind . While rece ivers can get by
with a mere thimbleful o f energy. t ran s
mitters have healthy appe tites. The more
potent th e signal output, the heft ier the
rig's gu lps of power.

So every d ifferent kind of eq uipment
has its own powe r req uire men ts, and the
resu lt is that the art of providing the
proper power str uct ure to kee p a station
sim mering isn't as simple as might be
expected.

Like all other aspec ts of ra dio theory ,
the FCC expects its licen sees t o be fami lia r.
with th e theory of power supplies, and
devotes a nu mber of q ues ti ons in th e
Gen eral examination to that subject. This
t ime ar ou nd in our study co urse, we'r e
going to take a look at th em. The specific
qu estions ar e nu mb ers 2 , 10 , 12 , 18 , 26 ,
28 , and 34 o n th e officia l stu dy list :

2 . Of what use is a bleeder resist or in
amateur eq uipment?

10. What is meant by th e ripp le fre
quency of an ac power su pply vo ltage?

12. Ho w doe s a zener diode o perate and
of wh at use is it in ama te u r equipment?

18 . Ho w d o elec tro ly tic capacitors o p
era tc and why are they widely used in
po wer supply circuitry?

26. Why is a cente rta p return connec
tion employed on th e second ary of a
transmitting tu be's filame nt transformer?

28 . Describe ways o f equalizing the
reverse voltage drops ac ross series con
nected silico n diodes.
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34 . How does an ac po wer supply
produce a d e voltage? Distinguish between
a choke -in pu t and a capacitor-input filter
and co m pare their operating charac teris
ti cs. What is dy na mic regulation and how
can it be im proved? How do th e output
voltages of a full-wave cen tertap ped an d a
fu ll-wave bridge rectifier co mpare?

Fo llowing ou r usual prac tice, we'll re
cast these questio ns in to more general ones
whi ch will , we ho pe, cover the su bject
mo re co mp lete ly.

For op en ers, we'll try to learn "How is
ac converte d to d e?" . We can t hen address
ourselves to the qu estion, " How is our ne w
d e mad e usa ble?"; an d find ou t how filt e rs
opera te . Next, we wi ll ask " How is power
supply performance ra ted ?" to gain some
definiti on s of necessary terms. Finally ,
we'll see " How can power supply pe rform
ance be im proved?" an d lo ok into method s
o f regulating vo ltage and cu rrent .

How is A C Converted to DC? Most
electronic eq uipment o pera tes from d irect
cur rent. FCC ru les req uire " pu re d e" fo r
the plat e su pply of any transmitter oper
ating be lo w the VHF region , an d good
op erating pract ice requires it up into the
microwaves. Yet de o f th e proper vo lta ge
and power level do esn 't come out of the
wall outle t o n d emand . We must have
circ uits whi ch tak e th e o rd inary ac avail
able in any hom e , and co nvert it to the
req uired de. Suc h circuits are k nown as
"power su p plies," and they're the subj ec t
of o ur discussions in this inst allm en t.
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In general, an y power supply is co m
posed of th ree distinct fun ctions as shown
in the block diagram of Fig. 1. These are ( 1)
th e volta ge-de te rmining portion, (2) the
rectifica tion portion, and (3) the filter.
Operation of each depen ds upon th e char
acteristics of the ot her t wo, ye t ma ny
choices are pos sible fo r each block of the
circuit.

The volta ge-de ter mining portion usually
con sist s of one or more transformers which
ste p the household ac from it s li S or
230V value up or down as required. For
most po wer supplies, a step up is necessary ,
altho ugh filame nt supplies nor ma lly in
volve a step down .

Fig. 1. A ny po wer supply must include these three
functions. Vol tage is usually determ ined by
transformer, which may step inp u t ac eith er up
or do wn. Vacuum tub es requ ire ste p up, usually,
while transistors req uire step do wn. Rec tifiers
chan~e ac o utp ut of voltage-de term ining fun ction
int o pulsating dc, and filt er smooths o u t the
ripp le in the rec tifie r outp ut to pro du ce "pure
de. "

The amount of step-up required de
pends both upon th e desired out put volt 
age and the rectifier arrangement, as well
as upon th e type of fil ter emp loyed . Th e

tra nsfor mer itself, however, is essen tially
the same as those employed for impedance
mat ch ing and exa mined in our previous
insta llme nt, except that pow er tr ans
for mers need operate at only one fre
quency and so are somewhat simp ler to
design.

Th e stepped-up ac goes from the volt
age-de termining block to th e rect ifiers,
and th ere's where wide cho ice comes into
play . At least th ree d iffer en t rectifier ar
rangeme nts are in co mmo n use with singl e
phase po wer supplies; all th ree are shown
in Fig. 2.

Th e half-wave rectifier is the simplest of
th e three, but is also the least effi cient
since it throws awa y half th e ac cycle. This
circui t is seldom used fo r circui ts which are
int ended to deliver any ap preciable amo unt
of power, although it finds fre quent appli
cation in bias supplies and other low
cu rrent uses.

The centertapped fu ll-wave rectifier is
probably the most commonly used circ uit.
While it requires a cente rtapped trans
former capable of su pplying twice the
voltage desired at the output, it makes full
use of the inpu t- ac cycle and places no
severe dema nd s up on an y circ uit compo 
nen ts. When virtually all rectificatio n was
accomplished by vacuu m tubes or mer
cury-vapor bo tt les , th is circuit was almost
universal.

Th e full-wave bridg e recti fier , like th e

~II~' ", OUT
AC IN~~-DC OUT

~I-~Of--'
AC lN

HALF WAVE F ULL WAllE
CENTER - TAP

AC IN

BRIDGE, F ULL-WAVE

•
DC OUT

Fig. 2. These thr ee circuits represent the on ly rec tifier hooku ps in common use. Half-wave circ uit is
used on ly in ac/dc receivers and ex trem ely ligh tw eigh t gear. FuIl-wave cen terrap circui t is f uncti onally
just two half- wave circuits back to back, with transforme r providing two-phase sc. Bridge circu it uses
fou r diodes, bu t steers ac input thro ugh to output without need of tra nsformer while retain ing
full -wave advantages.
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centertapped circuit , makes full use of the
input ac cy cle, but with some rather
significant differences. The centertapped
circuit is, essentially , just a pair of half
wave circuits of opposite ph ase operating
in parallel. The brid ge, however , is a
completely different kind of circuit, in that
its diodes " steer" the incoming ac in the
proper direction so that it always com es
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 t he same trans
former as a centertap full-wa ve circuit, the
bridge will produce twice the output volt
age - and this arrangement is oft en used
to produce a IDOW po wer suppl y operating
from ordinary TV-replacement pow er
transformers.

The bridge circuit do es, however, place
additional requirements upon some of its
diodes, which limit it s attractiveness if
tube-type diodes are to be used . Full
output volt age ap pears between cathodes
and filaments of the "off" diodes; mo st
tube-type diod es are not rate d for this
str ess. With solid-sta te rectifiers, though ,
the brid ge is not limited by this di ffi
culty - and since the advent of silicon
rectifiers, the bridge circuit has gain ed wid e
pop ularity.

All three of these rectifier circuit s
involve diod es, which are electronic one 
way valves. Diodes come in three majo r
flavors , with sub flavor s in some cases. They
may be high-vacuum tubes, of either high ,
medium, or low impedance; mer cury-vap or
tubes; or solid sta te , such as silicon, ger
manium, or selenium stacks.

Tubes are used when extremely high
reverse volt ages are involved, but in many
new designs onl y solid-state diodes are
employed .

Tubes are usu ally rated for maximum
direct current per plat e , maximum peak
current per plate, maximum peak inverse
plate voltage , and maximum rms supply
volt age per plat e.

Solid-state diodes may be rated for
peak inverse voltage (PIV) , rms su pply or
input voltage, average for ward current ,
peak one- cycle surge current, peak forward
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current , forward voltage drop , and thermal
resistance. Of all these , the mo st important
are those which correspond to the tube
ratings: PIV, average forward current, and
peak one-cy cle 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 exce eded in
stant destruction of the diode usually
results. If th e diode is connected to a
capacitor , diode PIV should be at least
twi ce the peak valu e of applied ac voltage ;
otherwise, PIV should be at least equal th e
peak of the applied ac.

Two or more diod es can be connected
in series to increase their PIV ratings ,
provided that equalizing resistors are con
ne cted in parallel with each as shown in
Fig. 3. Th ese resistors assure that each

-CCCL
\ ~?e ~?e ;?e I

I
1200 PIV

SERIES CONNECTION

IN~OUT
CURRENT LIMITING

Fig. 3. Semiconductor diod es requ ire their own
special tricks. To extend PIV of diodes, two or
m ore can be connec ted in series, but resistors
must be paralleled with each to assure that back
voltage divide s equally among all units rathe r
than piling up on unit with highest reverse
resistance . When capacitor-input fil ters are used,
current through diode must be limited by low
value resis tor, to stay within on e-cycle surge
ratings of 10 to SOA. Value of 47.Qat lW usually
suffices.

diode get s only it s share of the applied
voltage ; otherwise, most of the voltage
would appear acr oss the diode with highest
back resistance.

Average forw ard 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 de
is, however, not yet usable because it is
"pulsating" rather than "pure." The wave
form of the de 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,

C\
HALF-WAVE OUTPUT WAVEFORM

FULL-WAVE OUTPUT WAVEFORfiIjI

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" de 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. Either the series

:t ... :t
,.---T T- OUT

CHOKE INPUT

,.--±--l-OUT

CAPACITOR INPUT

Fig. S. These schematics show the two types of
filter circuits most often encountered in ham
equipment. Choke-input filter produces better
regulation bu t 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 ' ex clusively employed at
high power.

inductor can be the first component en
countered at th e 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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A - -FULL -""VE RECTIFIER

C- -C URRENT THRU DIODES

B- - VOLTAGES ACROSS CAPACITORS

-----------------

the voltage across th e capacitor follows
waveform B; fro m po in t B l to B2 the
capacitor is charging, and fro m B2 to B3 it
is disc harging. Curre nt through the diodes,
however, flows only duri ng the tim e from
BI to B2 because the transform er voltage is
less tha n t he capac ito r voltage fo r the

Fig. 6. Waveforms encoun tered in capaci to r-inp u t
filt er with bo th lig ht (solid ) and heavy (do tte d )
load currents. N o te how both vo lta ge and curren t
waveforms vary as load curren t is changed. ~'ith

zero load cur rent and perfect cepecnore, ou tput
voltage would be pure dc equal to peak vo l tage of
rect ifie d signal; wit h actua l capacitors and li ght
load current, outpu t is slightly less th an peak.

ceivers and test equipment , whe re current
oads are not likely to vary widely . Trans

mitters, on the other hand , use choke-input
filter circuits ,more freq uently .

The differences between the choke
mpu t filter actions and the actions of the
capaci tor-input filter are best understood
by looking at the waveforms whic h show
what happens inside the powe r suply dur
ng a single cycle of ac input. The wave

for ms fo r a capacitor-input fille r are shown
n Fig. 6. Fu ll-wave rectificat ion is as

sume d; half-wave recti fication merely em
phasizes the differences.

Waveform A in Fig. 6 mere ly sho ws
what the full-wave ac would look like
acro ss a resist or, in the absence of any
filter.

When the filte r ca paci tor is connec ted ,
with a moderat e load curre nt being dr awn ,
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Inches « Flip k ncvi to turn to new
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smallest operating tabte . Swivel

,;~: . base permits viewing easily from
\~" any dtrectton . Always at arm's

, length and handy to station oper
ator • File will hold up to 500
cards with complete convenience,

I d without mounting in pockets
I' which can't fall off · Saves wall
space for certtrtcates . Ruggedly built with ores
tic base and knobs, completely assembled . Model
HR-8 is shipped complete with pockets in
eluded for 160 cards in each file. File holds up
to 500 cards. Refills are available at an additional
low cost. A practical addition to any shack
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RADIATION DEVICES CO.
P.O. Box 8450, BALTIMORE, MD. 21234

remainder of the cycle, so the rectifier
current waveform follows that shown as C.

With very 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 th e 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) steepe ns, 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-YIlA.VE RECTIFIER

UNIVERSAL ANTENNA BRACKET-MOUNT
B--CURRENT THROUGH DIODES

C--YOLTAGE AT CAPACITOR

Rugged, corrosion resista nt aluminum
cas ting. wilh four %-24 stuo e, for' \4 h

tube-mast mounting.

Accommodates up to 4 extra loading

_ _ _ _ _ .;, ~••~: ~oO;I:x;~t~d~~ s~~e~d:;~~:ut~~~ ;:~t~~~

on 75/80 mete rs. (See arlicle "Two on
Top" by W6AJZ. n Magazine, May
1969.) Or use to build your own 5-band._- "==,,. vertical anten na (Article "' -2-3-4 On a

Mast' by W6IEL, Popular Eleclronics, August ' 970).

Fig. 7. Waveforms fo und in choke-input filter are
very differen t from those of capacitor-input
circuit. Input choke maintains curren t through
diodes essentially constant, so capacitor voltage
does not vary wide ly 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 cepecitor-input
filters.

form B is known as the "ripple" frequency
of the power supply , and is det ermined by
the timing between volt age 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 ,
th e ripple frequency is twice that of the ac
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mounting spreaders on small cubical quads

Only $1.9S postpaid anywhere In U.S. or Canada. Send postcard for detailed
Information, or order direct from _

CALI f . RESIDENTS A DD ~ STA TE SAL ES TA X

No Book, To Read
No Vb uo l Gi mmick.
To Dlttract Yo u
JUII Litten An d Lea,n

8o,ed on modern p ,ychologlcal
' ethniqu.,- This tour, . will loki
you beyond 13 w .p.m. In
lESS THAN HALF THE TIMEI

AlbulII tont.ln. thret 12" Ava ilable on magnet ic
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inpu t. Amplitud e of the ripp le is det er 
mined by the peak-to-pea k exc ursio ns of
waveform B, and so depend s upon the
cur rent being drawn from a capacito r-in put
filt er - the less the current dra in, the low er
th e ripple amp litude !

In th e capacitor-inpu t filter, then, we
have see n that curre n t is drawn th rou gh the
rectifier citcuit only when th e tran sformer
vo ltage exceeds the capaci tor voltage, and
as a result flow s in pulses.

T he choke-input filt er' s wave fo rms are
shown in Fig. 7. Again , waveform A merely
repeat s the full -wave ac waveform in the
absence of any filt er .

Since th e ind uct ance of th e choke acts
to opp ose any change in curre nt flow
th rough the choke, it will tend to keep
cu rre n t flow out of the recti fier circuit
steady, as shown in waveform B. This in
turn provides a stea dy flow of curren t int o
the rest of the filter circuit , which pro
duces a stea dy level of vo ltage across the
output , as shown at wavefo rm C.

Wavefo rms B and C are obtainable only
with "per fect" cho kes, and rn practi ce,
so me ripp le will be present just as in the
capacit or inpu t filt er waveforms . T his rip 
ple is due to changes in the inductance of
the choke as cur rent flow th ro ugh it
changes.

Whether th e chok e or the capacit or
appears first , the co mbinatio n of a choke
in series and a ca pacit o r in parallel is called
a "filter sec tion" and most practical pow er
supplies use at least two sect io ns of filt er
ing in orde r to reduce rip ple to th e desired
low values. Occasion ally , in receivers, the
choke will be om itted from the second
sec tio n, to produce a " pi-secti on" filter
co mposed o f two capac itors separated by a
choke.

In additi on to the chokes and capaci
tors, every power supply should include a
bleeder resistor across its outp ut.

One of th e most importa nt purposes so
far as the individual user of the equipm ent
is concern ed is safety ; th e bleeder provi des
a path for eventual d ischarge of the filter
capacito rs, so that they cannot retain th eir
possibly let hal charge for ind efinite times.
This, th ough im portant for safety , is not
the primary reason for including th e bleed-
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er resistor, however - mere danger does
no t justify the expense of the components ,
nor th e powe r req uired by th eir presen ce.

T he elec trica l pur pose of the bleeder
resisto r is to esta blish a minimu m load
upon the power supply, whic h will main
tain current flow th rough the filte r circuit
at o r above a certain crit ical level. This is
necessary be cause th e inductance of the
chokes in the filt er varies with the curre nt
th rough them; by maint aining a minimum
curren t at all tim es, smaller value s of
indu ct ance jnay be used .

Whether the filt er uses choke or capaci
tor input , both th e induct an ce and capaci
tance values required are very large in
co mpa rison to th ose required for radio
frequency circuits. Inductance values are
usually mea sur ed in henrys rather than
millihenrys or microhenrys, and capacitors
are in the range fro m 2 to 200 micro farad s.
These large reactive eleme nts are necessary
both because th e rip ple frequency to be
filt er ed out is low (1 20 Hz is the highest
rip ple frequency normally enco unte red in
pow er supplies operating from commercial
ac pow er) , and th e energy drain is high ,
which for ces the 'circuit to operate at a low
impedan ce level.

To achieve the high inductance value s,
" swinging" chokes are often used, particu 
larly in choke-input filters. When a swing
ing choke is used , the value of the bleeder
resisto r beco mes a critical item in filt er
design .

A swinging choke d iffers from an ordin
ary induct or in that it has a smaller-than
no rmal air gap in it s core . This smaller air
gap per mit s th e choke's indu ct ance to
fluctuat e as curre n t through it s winding
varies; wit h low curren t , inducta nce is high,
and as cur rent increases, inducta nce drops.
Typical swinging chokes vary over a ] O-to
I inducta nce rang e throu gh their rated
current range . On ly enough copper and
iron are necessary to provide the mini mum
inductance, in this design, whi ch gets by
because high inductance is necessary only
at low cur rent levels.

No such tri ck is available to help cut
the cos t of cap acitors - but fortunately a
speci al typ e of capaci tor exists , which finds
wide use in power sup ply circuits. Like all
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capaci tors, it consists of two co nduc tors
separa te d by an insu lating dielectric, b ut in
this case the die lect ric is a film o f metal
oxide fo rmed chemically on the sur face of
one of the conduct ors, wh ile the othe r
co nduc tor is the che mical so lu tion whi ch
forms the o xide layer. Such a unit is called
an ele ctr olytic capacito r.

An electrolytic capac itor pro vides more
capacita nce in a given space and at a lower
cost per microfarad than an y o the r ty pe,

but it has several di sadva ntages whi ch I-=~~~~~~~~~~~~~~~~~~~
part iall y can ce l this advan tage. Since the I

capacitor is lite ra lly forme d by the ac tion
of direct curren t up on a chemica l solu tion,
it can be use d on ly on dc ; an y ac in the
circ u it must be kep t small in rela t ion to th e
dc presen t , or the ca pacito r will be shor ted
out. All electro ly t ics depend upon in ternal
mois ture fo r their action , even though they
may be called " dry ." The " dry" means
mere ly that all t he moisture st ays in sid e, in
con trast to earl y d esigns called " we t"
which had grave t enden cies to drip elec tro
ly te all over every thing.

In add ition , th e highest vo ltage ra tin g
seld om exceeds SOOV peak , and any volt
age in excess of this can cause instant
pu nc h-through. The resulting arc d oes tw o
things imm ediately ; it d ries ou t th e ca paci
tor and vapo rizes the che mica l. A few
millise conds la ter , th e for me r capa ci to r is a
mess of sticky goo all over the interior of a
o nce-c lea n chassis.

Unli ke ot her capac itors, elect ro lytics
have rather high leakage cu rre n t ratings.
This ma y be as mu ch as 1 rnA for every 4
mF of capacitance , but varies widely with
tem perature, age of the individ ual capac i
tor, o perati ng vo ltage , and many other
factors . The need to mai nt ain po lariza tio n
and th e high leakage are th e two fac to rs
which restrict ele ctro lytics ' mai n ap plica
tions to power su pply filt ers .

Electrolytics are manufactured in an
asso rtme nt of voltage rat ings from 3V up
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fou nd in mos t power supplies rang e fro m 8
to 50 mF, at 35 0 to 450V. For low-voltage
sup plies, typical values might be 1000 mF
at 15V.

When voltage is first applied to an
electro ly tic capacito r, leakage curren t is
very high . The current «forms" the dielec
t ric film, however , and leakage drops rapid
ly. Thi s ability to fo rm a new dielectr ic
gives this capacito r a " self -healing " charac
teristic in case of momentary overvoltage,
prov ided that the overvoltage doe sn ' t start
an arc whic h prevents the healing act ion.

Electrolytics are manufactured by
wrapping an aluminum foil sheet and an
elec tro ly te-soaked catho de ma ter ial toget h
er, and ap plying dc with carefully limited
curren t until the dielectric film is formed.
The film tends to dissolve when the cap aci
tor is id le, but usually re-forms whe n
power is applied unless the power surge is
too grea t and causes overhea ting. Fo r th is
reason , it 's ad visabl e to keep power sup
pries in operation in termitten tly whe n
eq uipment is to be shut down fo r extend ed
periods of time , o r alternatively to care 
full y re-form the filter capacitors before
applying full voltage again.

Ho w is Power-Supply Performance
Rated ? Performan ce of a power sup ply,
like that of any other item of electron ic
equipment , can be measured only by com
pari son to known sta ndards . Th e process of
making such ' compariso ns amounts to
"rating" the perfo rmance of the supply .

Some of the obvio us fact ors involved in
such a rat ing are th e output voltage and
output cur rent available from the supply ,
as well as th e input vo ltage and cu rre nt
required . No t so obvious, however , are
some nevertheless importa nt fac tors, such
as "regulati on" and "ripple conten t" of the
sup ply's ou tput.

Let's start this d iscussion by defining
our te rm s. Then we'II be in a position to
find out how to fit values int o th e phrases,
or .in terp ret them sho uld we encounter a
state ment such as, " This circuit offers a
high degree of regulat ion but cannot toler
ate input volt age varia tio ns."

One of the major ter ms, - and un fort u
nately, one with many co ntradic to ry
meanings - is " regulation." All of its
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meanings deal wit h changes of output
voltage from a given power supply , but
th at's about all they have in common . A
highly regu lat ed supply maintains fair ly
constant outp ut volt age, and a supply wit h
poor regulat ion has an out put voltage
which can be ex pected to vary widely ~

bu t just wh at makes the output vary isn't
too clearly defined .

One of the meanings ofte n attached to
" regulation" is a meas ure of th e change in
out put volt age as the input ac volta ge is
varied. For instance, if a supply is designed
to ope rate with 115V ac input and pr o
du ces 2

One of the meanings often att ached to
" regulation" is a measure of t he change in
output voltage as the input ac voltage. is
varied. For inst ance, if a supply is designed
to operate with 115V ac input and pro
duces 250V de output under its design
condit ions, and still pro duce s approximate
ly 250 V dc, even when input voltage goes
down to 100 or climbs to 130 , that supply
has good regulati on in this sense.

A more co mmo nly intended meaning
for " regulation" deals with changes in
output voltage as outp ut current is varie d,
with input voltage held costant. Our well
regulated (for input variations) supply of
th e previous paragraph might produce its
25 0V de output at a load current of 100
rnA, yet dro p to 20DV at a curre nt of 200
rnA and climb to 300V dc if curre nt drain
is reduced to 50 rnA. In this case, it s
regulation (in this sense) wo uld be rather
poor.

That's what we meant by " contradict o
ry mean ings," since we'v e given an example
of a wen-regulat ed supply (for input var ia
tions) whi ch is poorly regulated (fo r load
changes).

Compounding the sit uation is the addi
tion of adjectives to the word "regula tion,"
to create such phrases as "s ta tic regula
tion" and "dynamic regulation."

While the phrase "dynamic regulation"
appears in the FCC study list as so met hing
yo u are expe ct ed to be able to define, we
have not been able to fin d any mention of
this phrase in th e standard engineering
tex ts and refere nces, such as Terman's
"Electro nic and Radio Engineering," East -
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man's "Fundamentals of Vacuum T ubes,"
th e " Radio tro n Designer 's Handbook,"
"Electronic Designer 's Handbook" by Lan
dee, Davis, and Albrecht , or " Reference
Data for Radi o Engineers," all of which
have -extensive sections on power spply
design and measure ments. Neit her could
we find the phrase in three separate edi
tio ns of the ARRL "Radio Amateur's
Handbook; ' or two edit ions of the Editor s
and Engineers' "Radio Handbook." This
makes it a bit difficult to provi de a
guar anteed definition of the phrase !

Some autho rs have attem pt ed to sepa
rate the sometimes-co ntradic tory meanings
of " regulation" by attaching "sta tic" to
ind icate changes caused by changes in
input voltage, and " dynamic" to indi cate
changes du e to varia tio ns in current drawn.
The idea is that input-volt age vari ations are
likely to occur mo re slowly , and to persist
lon ger, than are current variations caused
by circ uit op eration , thus just ifying their
being called " stat ic" and using " dynamic"
for the more rapidly varying curre nt
cha nges.

Th is does not , ho wever , remove all
confusion , because , the idea of a "static
change" is in itself a contradiction. And at
least a few st ubborn souls have reversed
th ese conventio ns as well, using " dy namic"
to mea n input-voltag e changes an d "s ta tic"
for changes of load.

Ano ther meaning possible for " dynamic
regula tion" involves the reacti on of th e
power supply to a rapidly cha nging load
such as that pro duced by a class B modula
tor or an SSB final. Many supp lies wh ich
exhibit good regulation under conventiona l
testing go wild unde r such rapid ly changing
loads, because they are una ble to kee p up
with the cha nges. In thi s context, static
regulatio n wou ld be th at measured by
imp osing various load s for re lative ly long
ti mes while maki ng measurements, and
dynamic regulat ion would be th at shown in
action under loads whi ch 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 tha t " regula
tion" as a genera l property of a pow er
supply is one thing, confusing tho ugh it

83



may be - but " regulation" as a factor to
be mea sured is something else. In the U.S.,
engineers measure power supply regu lation
in percent, and the regulation percentage is
defined as th e ratio between the diffe rence
of un loaded and loaded voltage, and th e
loaded volt age, all ti mes I00 . That is, a
sup ply whic h deli vers 25 0 V withou t loa d,
and 22 5V when loaded , has a regulation
percentage of (25 0-225)/225 , times 100 , or
25/225 times 100, or 11.1%.

Regulation percentage do esn 't necessar
ily mean the same thing every where . In
other count ries, it's sometimes figured as
the differen ce over the no -load voltage,
which would make that same example
come out to 10% rather tha n 11.1 , and
occasionally it' s figure d as the loaded
volt age over the no-load value , o r 90%!

In sho rt , about the only thing you ca n
be certain of when the wor d "regulatio n"
is used is that changes in the output voltage
of a po wer supply are being discussed.

Hand-in-hand with regulati on, but fo r
tunately wit h mu ch more prec ise meaning,
is the te rm "output impe da nce" as applied
to a power supply. The output impedan ce
of a pow er supply is defined as the no-load
voltage minu s full-load voltage, d ivided by
full-load current, and is expressed in ohms.
If the power supply we used as an example
to show the confusion poss ible with
"regulat ion percentage" achieve d that per 
fo rman ce wit h a 100 rnA curren t drain a t
full load, its outpu t impedance would be
250-225 or 25V divid ed by O.IA, or
25 0U .

Th e importance of the ''' output imp ed
ance" is tha t the power sup ply acts to an y
external circuit just like a short circuit in
series with a resistor of the correspo nding
value . If 10 rnA is drawn through a 250 n
resistor, the resulting voltage dro p is 2.5 V.
Sifnilarly , if lO rnA is taken fro m our
exa mp le supply, the voltage should drop
2. 5V from its no-load value , or to 247 .5V.

Output impe dance is especially im por
tant wit h regard to both " static" and
"dynamic" regulation in the final conte xt
we examined . In bo th cases, good regula
tion demands low ou tput impeda nce 
well below I DOn in most cases .

" Ripp le frequency" is a te rm we've

84

already met , as is "ripp le amp litude."
Ripple amplitude is usuall y specified as a
percentage of ripple, whi ch is the ratio of
the pea k-to-peak value of th e rip ple com
ponent on ly compared to the average value
of the dc out put voltage . A more meanin g
ful way to rate ripple is directl y in te rms of
peak-to-peak ripple volt age and frequency .
In som e cases, any ripple voltage over a
microvolt o r so is too much ; in o thers, as
mu ch as 25 to 30V pea k-to-pea k of rippl e
may be acceptable. It all depends on what
the resulting de is to be used for.

Usual values of ripp le percentage ran ge
from 0.1 to 5%; most charts for filter
design appearing in th e handbooks are
calculated for 5% ripple, but if two sec
tio ns of filt ering are used the result will be
5% of 5%, or I (4 of 1%, ripple.

Now that we have our terms defined,
we can t urn our att ention to the perfor
mance fact ors to which th ey refer. Th e
majo r factor is, as one might expect since it
is surrounded by the most confusion,
«regulation." Ideally, a pow er supply should
produce an out put voltage whic h is con
stant, regardl ess of changes in either input
voltage or load. This wo uld be per fect
regulat ion , or «zero " output im ped an ce,
and in general it canno t be achieved. But it
can be attaine d over a sur prisingly wide
range of load curren ts, by use of some
special circuitry we ' ll examine sho rtly.

Unless special regulator circuits or com
ponents are used , however, the regulation
of the supp ly must necessarily be less than
perfect. Just how mu ch less depends upon
the entire design of the supply _ A choke
input filt er provides better regulation over
its range of operating current than does a
capacitor-input one, but req uires a high er
voltage transformer to ac hieve the same
out put voltage. Large filter capacito rs pro
du ce better dy namic regulation than do
small ones (it's di fficult to get too large an
output filt er capacito r; 500 mF still leaves
room for improvement on a 500V supply!)
but may pro duce more loading of th e
transformer and rectifiers , and at any rat e
are mo re costly. A comparison of the
out pu t regulation for choke-inpu t and
capacitor-input filters appears as Fig. 8 ,
and dynam ic regulat ion of small and large
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Fi g. 8 . This graph compa res outp u t voltage at vario us load currents for a typie.:tl po wer supp ly using
(a) capaci tor input filt ering and (b) cho ke inpu t filtering, wi th all other factors held constant. N ote
that m inimum CLUTen t drain is n ecessary in or der to pull voltage of choke-input filter circ uit down into
"regulation " region, an d that capaci tor-input vo ltage is always higher than that fro m ch oke-input
cir cu it.

ou tp ut filte r capacitors is illust rated by
Fig. 9.

If better performance than th at shown
in Figs. 8 and 9 is necessary, the n a fo ur th
block must be added to Fig. I - a regula
tor circuit.

How Can Power Supply Perf ormance
Be I mproved? When the utmos t in perfor
mance is required from a po wer sup ply.
some form of regulator circuit is usuall y
included bet ween the fil ter and the output
terminals.

Regulator cir cuits may be as simp le as a
gas-tube (VR t ube or neon bulb), or more

comp lex than many communications re
ceivers. Th ey may regulat e the output
voltage, the output cu rre nt , or both. They
may guard again st cha nges in output wit h
changes in load, with changes in input
voltag e, o r both. In general, a wide choice
of regulator s is available .

The simplest voltage regulator for many
purposes is a simple neon bulb. Th e neon
gas which prov ides the bulb's glow has an
unusual characterist ic of maintaining con
sta nt volt age, regard less of current (within
limits, of course) through it. In most cases,
this is abo ut 55 V. A resistor mus t be

~n"LJlN~
t f A 2 J1 F

APPLI ED
2$0 rnA
LOAD

----t
APPLIED
2$0 tl'IA
LOAD

C 90 JlF

1000
600 VOLT S
600

..
8 2 JlF t

REMOVED
D 90}lF

.OO~-I/OLTS 8 0 0

700o 100 200 2~

••
STAT IC REGUL ATION

Fig. 9. Th ese waveforms illu strate the m eaning of
"dynamic regulation" m ore e ffectively tha n
could ma ny man y words. The graph shows sta tic
regulation of the test supply, whi ch remained the
same for any value of ou tput filter cepecrrcr.
Waveform A shows the tran sien ts which appeared
on th e power lead when full load was sudden ly
applied wi th 2 m F o utput capacitance , and B
shows rem oval of load. C and D are the same,
applicatio n and removal of fuU load, but with 90
m F o utpu t capacitance.
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NEON T UBE VR TUBE ZENER DIDDE

Fig. 10. Three dif ferent ty pes of voltage referen ces or simp le regulators are shown here, drawn in su ch
a way as to emphasize th e sim ilar ity of their actions. Each o f these pro duc es a vo ltage wh ich r emains
r ela tively const an t over a wide range of current levels; so long as their mi nimum current requirements
are met, the voltage is fixed by charac teristics of the device. Neon tubes vary in vo ltage, from 5 0 to
70V. VR tubes come in specified sizes, as do ze ner diod es, but th e choic e is m uch wider with zeners.

Fig. 11. This block diagram identifies the major
fun ction s wi thin a typical electron ically regulated
power supply's regulat or circ uit. Inpu t to this
circ ui t is obtained from a co nventional po wer
supp ly . Output is co ntrolled by a series co n trol
devic e, w hich is in turn con tro lled by an amplifi
er stage driven by the difference be twe en the
ou tput voltage and an interna l re ference voltage.
The result is that o utpu t vo1t?J ge rema ins cons tant
ov er a wide operating range.

no -load condition , which is nearly 3%
variation for a 7SV tube. While this is
better than triple the regulation of man y
bare supplies, it's not good enough for
man y purposes.

When better performance is required ,
th e electronic regulator becomes nece ssary.
Thi s circuit , in gen eral, combines a vo ltage
ref eren ce source, an am plifier , and a con
trol device (series pass vacuu m tube or
transistor in most cases), t o continually
compare the output of the power supply
with th e reference, and to change the
output in such a direction as to dri ve the
difference between output and referen ce
to ward zer o.

Fig. 11 shows the block diagram of a
typical simple regulator , while Fig . 12
shows a simplified version of the schema tic
(omitting such things as rf choke s, para
sitic-suppressio n resisto rs, bypass capaci-

placed in series with the bulb, t o 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 wh ich th e
current drain through the resistor reduces
voltage below the maintaining level and the
bulb goes out. So long as the bulb glow s,
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 th e zener
diode. An y silicon diode operated beyond
its PIV rating will exhibit the same con
stant-voltage effec t, but zener diodes are
especially pro cessed to improve th eir per
formance, and .t o bring th e PIV rating
down to lower levels. Zener diodes are
available to regulate volt ages from 3.9 to
150V, and capable of dissipating anywhere
from 0.1 V to SOW or more of heat while
doing so. Like VR tubes, they can be
serie s-connected fo r " oddball" volt age val
ues, and both VR tubes and zen er diod es
can be connect ed in the same series string
if need be to achieve some unusual level.

Regulation of these devices is mu ch
better than that attained from a bare
power supply, but is far fr om perfect.
Output voltage across a VR tube may vary
as much as 2V from the full-load to the

DC IN----~---I f-.---.DC OU T
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REFEREN CE

er 's bias decreases, which mak es the ampli
fier d raw more current and pulls down the
output voltage . Th e out put level thus
stabilizes at what ever pe-nt pro duces an
amplifier bias level capable of produc ing
exac tly the same output level. This is
negati ve feedback in ac tio n, or what engi
neers call a "servo mecha nism."

Th e cont ro l device is an ord inary power
tube or tra nsistor. Fig. 12 sho ws a tri od e
tub e ; tetrodes or pen tod es req uire some
special complicati ons to kee p th e screen
volt age at the right level. You can view th e
contro l tub e as being a cathode follower , in
which th e cathode voltage " fo llows" the
volt age app lied to the grid . or yo u can look
at it as being a variab le resista nce which
forms the upper leg of a voltage divider ,
wit h th e lower leg being co mposed of th e
load connec ted to the pow er supply.

The plate of the amplifier is co nnected
directl y to th e grid of the control tube , so
that whatever volt age ap pears at the amp li
fier is reproduced (except for a small offset
volt age es ta blished by t he tube's operating
grid bias req uire men ts) at th e co ntrol-t ube
cath ode, which is the output terminal of
the circui t .

Now let's imagin e t hat we have such a
circuit , with all tubes warmed up and th e
VR tub e glowing at a fixed volt age of
+90 V, bu t no pow er supplied to the
amplifier and contro l-tube plates.

When we first ' app ly pow er to the
plat es, the out put volta ge of th e suply is
zero , so the amplifier grid is effec tively
gro und ed . With th e +90 V from th e refer
ence applied to its cathode, th e amplifier
tube is effectively cu t off and no current
flows in its plat e circuit. Th e vo ltage drop
th ro ugh the loa d resistor is thus zero, and
full plat e voltage is applied to th e amp lifier
plat e and th e contro l-tube grid.

Th is full pJate volt age is reprod uced at
th e output terminal - but in order to rise
fro m zero, where it sta rted, to t he full 
volt age level, the output terminal must pass
throu gh every intermediate voltage level on
its way, and as it does so this changes
conditions insid e th e regular circuit in such
a man ner t hat the output voltage never
climb s higher th an th e desired regulat ion
poi nt.

lOOK

lOOK

out put volta ge is connec ted to the amplifi
er's grid and t he reference ' volta ge is con
nect ed to the cathode. This "clamps" the
cathode permanently to the reference level.

So lon g as the output voltage is higher 
than the reference voltage, the grid of the
amplifier is positive wit h respe ct to the
cathode and the amplifier tube conducts
heavy curre nt. This causes a large voltage
drop across the ampli fer plat e load resisto r,
and as we shall see shor tly th is in turn
red uces the output voltage.

When th e output volt age drops be low
th e reference volt age, th e difference be
tween output and reference becom es the
grid bias voltage for th e amplifier , and
plate current becom es less heavy . Output
volt age rises. As output rises, th e amplifi-

K>K

>IN°-- i - - i,tti-C::.:::;_<1300 vee) OUTPU T '"
89V appro.

Fig. 12. Simplified schemat ic of regulator shown
in Fig. 11. This circuit omits such it ems as
parasitic suppressors, bypass capacitors, erc., to
em phasiz e those parts wh ich do the jo b of
regulation.

2 .3
OR

1/2 6SA7

tors, erc., whi ch are req uired in practical
regulat ors).

In this circui t , the voltage refe rence is a
VR tube. It s regulation is mu ch be tter
when used as a refe rence, however , than
whe n used directly as a regulat or, because
the load curre nt on the referen ce rema ins
constant. When near-perfect performance is
required , special voltage-referen ce tubes
guaranteed to maintain volta ge wit hin a
fract ion of a percen t of rated levels are
availab le.

The amplifie r is a bit unusual in its .
hookup, because it must do the job of
comparing out put voltage with the voltage
reference. In Fig. 12, it do es .so because the

MA RCH 19 71 87



· . . for the Ham

~:~AT "MINIMASr
Self Supporting Crank-up Masts

High strength tubing - 6 square feet
of antenna with adequate margin of
safety in 50 mph winds - easy 2 st ep
installation .

Available with the
Exclusive new Rotor Base Accessory' ~
I nsrauatton details. other models .>

and accessories available

TRISTAO TOWER CO. b
Bo x 115 Hanford CA 93230 '~.{} . .'~.

See your

DEALER
for

DRAKE
products

Over 250 Pieces
of USED EQUIPMENT on SALE

Be sure to check th is list-over $20.000 wo rth
of good used Receivers, Transm itters and Trans
ceivers offered at these reduc ed pri ces! Wh ile
the stock lasts - let us serve you ?

We have Signal One CXTs
in stock ready to ship

Sandy Jackson mgr - T_T.Freck W4WL
FRECK RADIO & SUPPL Y COMPANY

38 BILTMORE AVENUE
ASHEVILLE, NORTH CAROLINA 28801

ELECTRONIC COUNTERS!!
5 DI G IT READOU T WITH B DIGIT CAPA 
B IL ITY ~ .0005% ACCURACY - POR T AB LE

M ODE L 5-30 : 3 0 mhz m u lt i f u nct ion c o u nter .
Freq uency , period . r at io , sc al i ng. m ar kers . Fre
quen cy range - 10hz t o 3 0 m h z .

M OD EL 5 -6 0 : 6 0 m hz freq u ency co u nter.
Bu i l t -i n 5 w att d u mmy load . F requ ency ra nge
100 hz to 60 mhz. 115 V A C or 9 - 12 V D C

PR I CE : $ 295 ei ther model . p ostpa id . $25 d o w n
for COD . Write t or c omp l et e specs .

:::IDPAGEl ELECTRONICS
6742-C Tampa Ave., Reseda , Calif . 91335
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IS IT EASY TO LEARN THE CODE?

CODEMAST EA tap es are 2 _track mo n a u ral; al/ai lable In t wo sty les : 7 In ch re el (3* IPS) a nd c a sse tte. Be sure to
sp ec ify both the p rogram (C M· l, e tc) a n d t h e st y le (rae l o r c ll5s ette ). A ny tape, $6.95 post paid USA 4 t h c la ss . An y
two tap es , $ 13 .00; ali th re e , $ 17 .00 P P D . For ai r sh ipment in US A lIdd 50 t p e r cassette o r 80t p e r reel.
Immedia te de lil/e ry . Mas t erch a rge an d Bankam e r icard honored ; g ;l/e u S you r accou n t m.:m b e r. COD EM AS T E R
tapes a re mad e o n ly b y Picket"ing Radio Companv. P 0 Bo ll 29A . Portsmouth , RI U2871. S ee you r dea le r o r o rd er
d irect. Satidaction g ua ran teed.

C M -2: F o r Extra-Class lic e ns e
St u d y. Mo st ly straight tex t , SOm e
co d e g ro u ps. 1 hou r a t 2 0 W PM , ~
h Ou r e ach a t 2 5 a nd 3 0 WPM . F o r
re a l O R O. p lay t h is tape a t tw ice
sp e ed l

eM-l %: A n inte r m edia te t ape , es
pecia ll y f o r Gene."i C lass 1I><" m
st u d y . No instru c ti o n ; just p rac t ice.
J.S hr 11 WPM ; 1 h r 14 WP M ; J.S hr
at 17 WPM . I n cl u des c oded grou p s
IInq straight text .

Fr an kly, no . Ne ither was it easy to learn how to read wit ho ut two things :
Pro per inst ruc tion, and practi ce. COOEMAST ER ta pes, proven in over five
yea rs of sa les of th ousands of tapes all over the wo rld , give you t ha t essen ti al
instruction. No o th er teaching system off ers yo u a mo re proven me t hod,
mo re accu rate send ing, more co mplete gu ida nce. Se lec t your CODE-
MAST ER ta pes below!

e M- l : Fo r t n e bugin n e r . A ec m ,
p le te c o u rse o f in struction ;5 on t he
t ap e. P rac t ice mate ri a l at 5 . 7. 9
WPM , P. ep8ffls y o u f o r N ovice ex 
am . I n cl u d es code gr ou p s and p un c
t uat io n .III

~
restored. Action occurs so rapidly that the
change in output level is usu ally not
det ectable - but th e change must occur in
order for th e circ uit to det ect and correct
it.

If the po wer supply load requires addi
tional current, the same thing happ ens 
whenever current dr ain from the outp ut
terminals te nds to pull output volta ge
down, t he control tube 's grid voltage is
au to matically increased just enough to
bring it back up again. If the curr ent taken
fro m the supply is redu ced, the action
works in reverse. Any tendency of output
voltage to rise above the establi shed " regu
lated level" causes the cont rol-tube grid
voltage to be reduced, pulling output level
back down. The action is effect ive over a
wide range of current . Only when the
original supply is unable to deliver enough
curre nt, or the control tube is unable to
pass it , can the outp ut voltage fall.

A regulator circuit such as t his no rmally
acts to reduce ripple in t he output , as well
as to clamp voltage level constant regard
less of variations in load curre nt , becau se

any ripp le which gets through is also
detected as a variation in output voltage,
and is cance led just as is any other output
level change .

A regulato r 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 th e
basic circui t , which permi t a circ uit design
er to choose any typ e of act ion he may
desire. For instance, he may retain good
static regulation and low dc outpu t imped
ance, while deliberat ely introd ucing poor
dynamic regulation .... and high ac out put
impedance, by placin g" low-pass filte rs 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 filt ers
are bypass capa citors from grid to cath ode
on both amp lifier and control-tube stages.
However, some bypassing is necessary to
pre ven t oscillation. and so it's not safe to
assume that the presence of capac ito rs at
these po ints means that the designer has

ODES O~YTON HAVE THE WORWS LARGEST HAMVENTION? YES!

20th Anniversary * * * * * * * * 24 April 1971

DAYION HAMVENIION
Wamplers Hara Arena

Technical Session. Exhibi ts. Ladies Program. Hidden Transmitter Hunt
Flea Market. Awards. Banquet

Dept: S Box 44, Dayton, Ohio 45401
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chosen to degrade dy namic regu lation.
Another mod ification whic h ca n be

made permits the output impedance of th e
power sp ply to be mad e exa ctly zero , o r
even to he made nega tive. When output
impeda nce is zero, a change in load curre n t
makes no change at all in output voltage.
When output impedance is negative, output
voltag e actu ally climbs as current is dr awn ,
and dro ps as current de ma nd increases.

To achi eve th ese effects , the designer
need only include a low-value cur ren t
sensing resistor in the negative lead of t he
circuit , as shown in Fig . 13 , an d re turn th e

.,
SAMPl. ING .~'
FRACTION RI + R2

• 2v.

~-V~__--()OUTPUT -

CU'Ut ENT
SENSE

Fig. 13. Modifi cations to regu lated power supply
include voltage sensing network wh ich permits
output level !O be higher than reference voltage,
and series ourren t-eensinq resistor which allows
outp ut impedance to be red uced to (or even
below) zero ohms.

negative end of the re ference voltage
source to the load side of this resistor whi le
returning th e voltage-sampling net work to
th e regula tor side.

As load current increases, the vo ltage
across this current-sensi ng resistor also in
creases , a nd this change is adde d to th e
re ference voltage "se en " by the ampli fier .
In effect , th e reference voltage to which
the output level is clamped is mad e to
increa se as load curre nt increases, and th e
aut omat ic clamping does the rest.

T he size of th e curre nt-sensing resistor
determines whe ther output impedance is
zero o r negative. The smaller the resistor' s
value , the less its effect. Wit h a very low
value , the effec t can be made just enough
to cancel th e positive output impe dance of
the rest of the circuit , giving a net outpu t
impedance of zero. With high er valu es,

90

output impe da nce beco mes negative.
Figu re 13 also introduced the "voltage

sampling network ," whi ch is simp ly a
voltage divider co nnected across the ou tput
of t he supply , with th e amp lifier grid or
base co nnected to its midpoint. This net
wo rk perm it s outpu t voltage of th e supply
to be higher than the re ference voltage,
because it es tablishes the volta ge fed to the
amplifier as a fix ed frac tio n of ac tual
out put voltage, and th e regulator circu it
actua lly clamps the voltage fed to the
amplifie r at the reference level.

Fo r example, with a 90V reference
source and a sampling frac tion of 2/3 , the
regulato r wou ld hold output voltage at
somet hing less than I 35 V. If t he bias
require ments of amp lifie r and co ntrol
stages introduced a lOV offset , so that th e
circuit would clamp amp lifier-input-volt age
level to BOV, then output would be 120V
(2 /3 of 120 being 80) .

To change the outpu t voltage of this
supp ly to 20DV, all tha t would be neces
sary (if unregulat ed input voltage ·.vere
300 V or ab ove as noted below) would be
to change th e ratio of th e resistors in the
sampling net work so that the samp ling
fraction cha nges .Irom 2/3 to 2 /5. Now.
when outpu t is at 200V, 2/5 of this
output, or BOV, is applied to the amplifier,
and act ion is just th e same as before.

In prac tice, most regu lated su pp lies use
such sampling ne tworks, an d includ e a
po te n tiometer at the junction po int to

,. 0----<.----,

Fig. 14. Current regu lator circuit uses tw o resis.
tors, one zener diode, and a single transistor to
regulate curren t to som e maximum valu e set by
design , over entire range from shor t-circuit to
open-circuit load conditions. Natural1y , de sign
current canno t be ma de to flow through open
circuit, bu t regulator assures that regulating level
is n ever exceeded, and is ach ieved if inp ut voltage
is high enough to force that much current
through load resista nce .
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sible to reg ula te o ut put current so tha t it
remains constan t regard less o f chang es in
load resist an ce. This is so me time s called
" current limiting," as we d id in d iscu ssin g
Fig. 10.

T he nee d for cu rrent regula tion occurs
far less frequently th an that fo r voltage
regul a tion, ho wever , and so in gene ral usc
"regula tio n" has co me to mean only
" vo ltage regu latio n" u nless spec ifically
called o ut as ap plying to curre n t.

Current regula tio n, whe n it is cn count
ere d at all, usua lly shows up th e in volta ge
reference portion of a regulated power
su pply, where the VR tube is su pplie d with
co ns tant current in o rde r to hold its
voltage more constan t.

The simples t cu rrent regula tor consist s
of a resistor , having a value fro m lata 100
times greate r th an the resistance of th e
ex pecte d loa d circuit , in series with a
power su pply which produces from IOta
100 times the anticipated voltage require
me nt. Most of the voltage d ro ps across the '
resistor , and current remains fairly co n
stant.

Fo r in st ance, a 300 V su pply co nnected
through a 30 0 kQ-.resistor will permit a
ma ximum of 1 rnA to flow, even if th e
ou tput is short ed . With a load re sistance of
30 kD the to ta l series resist an ce is only
10% (9 %, to be exac t) less. If lo ad resis
ta nce is not pe rmi tted to exceed 3 krl the
resistance vari ation will be only 1%, and
the curre nt varies less than I%. Voltage
across th e load ran gs fro m 300 with no
current flow down to zer o 'wit h a short
circ uit.

For more effect ive regulation of cur
rent , a servo regul at or such as that shown
in Fig. 14 can be use d . This circuit acts in
mu ch the same manner as the vo ltage
regul at or of Fig. 12 , but co mbines th e
amplifier and co ntrol stages in a single
transistor .

The transistor base is clamped to a
voltage somewhat lo wer than the input
voltage, by zener dio de D I . Emitter volt 
age , how ever , varies with current flow
through the circu it . With no curre n t flow ,
th e emitter resistor causes no vol tage drop,
the emitter is at input voltage , and sin ce
the transist or is PNP, this turns it on.

~WANTED ~
J BY ,3 ~

YOUB CLUB ~TH \
~~

per mi t var iat io ns of the actual output level
by permitting small changes in sampling
fraction . So me sup plies have a wide adjust
ment range, whi le o thers perm it on ly a
narrow margin .

No te t ha t a regulated supply of th is sort
req uires an unregulated in pu t vo ltage con
side rab ly higher than the desired output
voltag e. This ad diti onal voltage is necessary
in orde r to provide operating voltage for
t he con t rol device, and re p resen ts
"waste d" power so far as th e ex ternal load
circuit is co nc erne d . Curre nt capab ility of
the regulated supply is also lim it ed by th e
control device. These two di sad vantages are
the major reasons why regu lated power
sup plies are no t more wide ly used . In ha m
gear, fully regulated su pp lies are found
only in critical freq ue ncy-co ntrol circ uits
and lo w-cu rrent b ias supplies, if at all .

While the term "regu late d po wer su p
ply" usually me an s a supply in which the
out pu t voltage is regulated, it's also po s-

~ WE HAVE NEWS

FOBYOU!'"
~
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P.O. Box 1 12
Succasunna , N . J . 07876
TEL : 201 .584-6521

1< 1< INDUSTRIAL & GOVERNMENT
FB 11: ..
PARTS 1< 1< ELECTRONIC SURPLUS
EQUIPMENT iI: -« +c MONTHLY CATALOGS

AMATEUR RADIO 1c 1l: ALL DIFFERENT
TUBES & SEMICONDUCTORS ..;:: it GET YOURS

STAR-TRONICS 1< 1< 1< NOW

P,O. BOX 111 27 PORTLAND. OREGON 9 1211 +: +:: +::

WORLD 0SLBUREAU
5200 Panama Ave ., Richmond CA USA 94804
THE ONLY QSL BUREAU to handle all of
your OSLs to anywhere; next door, the next
state. the next c o u n t y . the w h o le world . Just
bundle them up (please arrange alphabetically)
and send them to us with payment of 4i ea ch,

V IB R O P L EX
ENJOY EASY,

RESTFUL KEYING
$21.95 to $43.95
THE YIBROPLEX

CO •• INC.
833 Broadway.

Ne w York , NY 10003

WE PAY HIGHEST CASH PRICE
for Electron Tubes & Semiconductors
Immediate Payment on Unused Tubes

H & L ASSOC IATES
Efizabethport Industrial Park
Elizabeth, New Jersey 07206

( 2 0 1)35 1 ·4 2 0 0

MODEL 48MV MATCHVERTER WILL
RESONATE ANY40 OR80 METER
OIPOlEjlNVERTm VEE ON 160 METERS

• Handles 250W PEP (140W DC)
• Use coax o r open t eecmne

3995 Ppd • Use with any SWR bridge
TOP AND SYSTEMS • Made in USA-Guaranteed

5349 Abbeyfield, Dept. 8 . long Beach, Calif. 90815

420 MHZ ATV CONVERTERS
Our mo d e l 432CA cry st a l cc nt ro uec c o nv er t er s are
flat wi t h in about 1 d B over any 6 M Hl c ha nnel in
the 4 20 to 450 MHl b a nd . Choice of Channel 2 . 3 .
or 4 i-f . N o ise f ig ur e 5.5 dB. A p o st ca rd b r ing s f u ll
details. O ther co nverte rs av ai lable for 5 0 , 144.220.
and 4 32 MH l .

JANEL
LABORATORIES
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FREQUENCY MODULATED
TRANSMITTER. BC604

Brand ne w government surplus in sealed cartons.
Power output 30 w atts
Freq . Dev. 40 kc .
Freq. Range 20. t o 2 7. 9 Mc.
lOP reset cha nnels
C o m p le t e with tubes and spares.
Adaptable t o ham band modification . Needs only
power suppl y , c ry st a l and mike to get on the a ir.
Surplus Issue Special Price
Stock No. 5001 ...... • ... • • .. • •.... $22.50
Wt. 76 Lbs.

LIGHT ACTIVATED SCRs

COMPUUR BOARD SPfCIAlS
89082
~oneywe.1I Computer board s, 4 )1," x 12". Trans
I~ors, otcdes, zeners, ca p ac it o r, p r ec is io n re 
ststors, heat sink , tri m mers, etc . 2 different
~912~ _ '" '" .. 1 .00

Honeyw~1I Boa~ds 5 )1," x 6" . Loaded w ith late
no. transttors, c rooas, resistors and capacitors 1.50

MINIATURE RELAYS
S9130
Operates fr om 12 t o 24 vo lt s. 3 /4" x 3 /8" x 3 /8"
DPDT Printed Circuit or socket mount

.7 5 ea. 3 /2.0010/6.00

STOCK PRY PRICE

H4116 60 1.00

H4117 100 1.75

H4118 200 2.50

H4119 300 3.50

COMPUTER GRADE CAPACITORS

Stock No.
52040

Sangamo o r Py ramid 4}{,. x 1 %. 4000 Mfd. 50
volts . . ... . . .. . .... . ...... . .•65 ea 5 /3.00
S2049
S prague or Sangamo 4}1,i x 1 %. 3 5 0 0 Mfd . 5 5
Volts 65 ea 5/3.00
S2062
Sprague (Brand N ew) 3 " x 4 %". 40 ,000 Mfd. 12
Volts 1 .25 ea 6/7.00

SILICON CONTROLLED RECTIFIERS

TO·5
STK. NO. PRY PRICE
5 420 0 50 4/1 .00

1.5 AMP S4201 100 2/1. 0 0

S4202 200 3/2.00

S4203 300 cmr
S4204 5 0 0 1.00

TO-66
STK. NO. PRY PRICE

S4206 50 .40

3AMP S4207 100 .50
S 420 8 200 .6 5
5 4 2 0 9 300 .85
S 42 1 1 5 0 0 1.35

400 PRV 6 AMP TR lACS.
Transitron TTD 1a (RC A 40639) Comes mounted
on it s o wn heat si n k. 54128 .. .. 1.50ea6/8.00

PHOTO ELECTRIC ASSEMBLIES
S 7000

TO·5 HEAT SINKS
Increa se the power ra t ing of yo ur TO-5 trans
istors. A dju stab le for ,la rg er or smaller t ransistors .

59109 15/1.00
Co nt a in s cadmium su lfide photo cell , pote n t i
ometer , relay , lamp & F airch ild 2N -265 7 , 15/8"
x 1% ". Original used as exposure meter control.
Com p lete with circuit diagram & application da ta
.. ........... ....... ... . .... ... .. $1.25

TUNNEL DIODES
Similar t o 1 N 3 71 7
S4017 .60 6/3.00

.60.6/3.00

. ..606/3.0054129 P Cha nnel Si m. t o 2N3920

FIELD EFFECT TRANSISTORS
IFETSI

54016 N Channel 8im . t o 2N 3 8 19

57001
Contains cad m iu m su lfide photocell, 2-500[2
va r ia b le resistors & Fairchild 2 N2240. Change in
lig ht changes b ias on t ra n s ist o r. Useful for a ll
types of light sensing & al arm d evices .. . •75 ea.

SURPLUS ISSUE SPECIAL
3 each S7000 & 57001 ........ • .•• •• •. 5.00

FUSIBLE RESISTORS
Protect your power transistors with one of these
in emitter circuit.
58027 .27 Ohm 2 Watt 6/1.00
58028.50 O h m 5 Watt

Pos. Temp. Coef 4/1 .00

NIXIE DRIVERS
NPN- TO-18

$4105 hf e .2 0 10/3 .00
54106 hfe .40 10/4.00

$1.00 FREE WITH $10.00 ORDER
MINIMUM ORDER $3.00

Lots of other items--send for free flier: All merA
chandise fully guaranteed. Please include post-
age: ex cess w ill be refunded. . D DELTA ELECTRONICS CO.

BOX r. LYNN. MASSACHUSETTS 01903



. .. . . ... . . .. $32 .00..... .. ... ..13 4 .0 0

. . . . . . .. . . . . 7 9 .0 0

. .. .. .. .. . . . 4 2 .00

::: $1' : ~ :gg
. . . . . 10 .50
. . .. . 12 .00
. . .. . 13 .2 5
. . . . . 59.5 0
. . .. . $".00
..... $ 13.5 0

. . .. ..... . . . . . $ 12 .0 0
. $7.00

.... .. .. _ . . .. $1.50
.. . . . . .. . . _ $ 2 .20

. .. . • .. . . . . • . . . . . . $ 2 .55

RADIO RE CEIVERS A ND TRANSMITTERS:
C O L LI NS R -648/ AR R -4 1, t un e s 190·5 5 0k hz ~nd 2 to 2 5m i'l l , d illit . _ re ad o u t , 28vdc . .... SV t o c o n ver t 10

~htV~r~VA~~c;U'~~.-~i~tar·v· verS;tln'of iheSU:3",fu;,. ; 500khz'to·3·0.5";h"Z. :' · i.~o; it ' . : : : : : : : l~~~:gg
H A M M AA L UN D SP ·6 0 0 J X revr t u n e" 540khz~54mhz a p o p RTTY CW & SWL rc v r $295.0 0
ANfUAR -13 recei " e r. t u ne ab le UH F 200-400m h z. popu la r f o r UH F hem b li nd s, monit o r in g mUit". " and

~~&83iT~g4,utn~~sA~~~~~~~t~Itt""lj2.i 5o;"; tii"si rigl e Ch4n ne( ·xtit,-controj·::::::: :::: ::: ::.:g~:~
BC-f?45 t ransce'l/er. lun8$ 460·49Om h z . 12/ 2 8 vd c in p u t, S E e p ast co o" ",. ;o o art ic le. fo r 420m h z 0;00 '
versIon . . . . • . • • . • • . . . .. ... •. • . . . .. . . . . • . • • • . • • • • .. ..... • . . • • • • • • • • • • • • • . ... . . . .. $ 21.50

~g~ ~: ~~ ~~-~/ts'l~l!NU::;Ft1~~XOO~~-~ ~~~~e1~~;';i :~~c:,~t~~i ~~: f~~a,' . : : : :: .... . :: :: : I~~ :~
~~~~~ ~ .R ~ : ' ~ . R.O~ :~~ i~e~, .t~n.e~ ~~: ' ~~~~~ .a~d. ~ - ~ ~~h.Z : ~d.a~ l . f?r. ~a.ts: .w.a~ t~~ •.' ~r~n$f~~~eo
AP X-ti t ra nsp o n de, . the tamous moonbounr;e.et . ..• .• _. _ _ . _ . _ $21.5 0
T CS R EC EI V E R ·t ra nsmitte r , t u n es 1. 5 mhz thtu 12mhz , pow er o utpu t 20 wa tts voi c e. 4 9 watts CW o a

~c:rt~~thn~\ 5Vi60eY' powe r s~ . p ly ' 4 to 27n;tlz: A ' : A2: A3' ;ec;,pt 'o;" ::::. : :'::: :: . : : . .. fg~·~
AN / P R C .fj FM w a lk " , ta lk Ie , 4 f t o 5 5 4 m h z. 4 3 d Ifferen t o p era t m g cha n nels onlv o ne can b e used a t a t Im e..
2 f t . w h ,p a ntenna, le $s batter y and c rysta ls . . . . . • . • . .. ...• • . . . . . ' 1 3 9 5 u
RT -ti6 / 0RC rece,ver.T ran sm ltte r, FM 20 0 to 27 9 mh z, 16 w atts . ... . . . ... • . . • 59 00
RT-ti7lGR C Rece 'v e r T ra nsm It t e r, FM 2 7 0 t o 38 9mhz, 16 w at ts . 8 500
RT 68/ GR C Recell/er Tra nsm Itte r , F M 3 8 0 to 5 4.9mh z, 16 w atts .• .. . .. .. 9 500
RT 70/ GR C Re c e, ve r T ran sm ltter, F M 4 7 0 t o 58 4 m h z , 16 w a tts . . •. . 79 00
R l 09/ G R C Re cel l/e r, 27 t o 38 9mh z F M . 6 500
R 1 1 0/ G R C Re ceil/a r, 38 Ot0549 mhz FM 6500
A N/ G RC ·9 T rans mitter-Receive r, 2 t o 12 m h z AM , CW , o r MCWt .7watts , f 119.0 0
R .278/GR C-2 7 R e cai l/e r, 225 t o 400 mhz , 10 preSl'lt c h e n ne ls

6
A M, 17 50 se le c ted c ha n n e ls $ 185 .00

I:,-6~U~/~9;,~?2~ r~n;~ii::~r,2g~~:~1t~Of~~'7)8~~~ij\r~~~mi~;~rct~~ .C.h~~ ~~I.S: ~.M/MCW . : J~~ :gg

~2~A~~!t2RRRe}:i l/~:_~e::~~m~t~et~~1,,~c.fat~~n , .' ~:: ~~~~Z. ~~ ~~~ ' ~'. ~ ~ : V/60cy _. : ~$~~:88
BC -348 Receive r , t unes 2 0 0 -50 0 kh z and 1. 5 to 18 m h z , 2 8 1/dc, u n m o d ifi ed $ 6 5 .0 0

~~~_~: RT~;n~~ft~~Vr~ r '2~J ' :;} 'l~~l~~~ti~~F~~a~:..? ~~p~~~h~1 ' :;1~~6~~~~N::~~asvci:~teto' 1 ~ 1&p~0
1 15V1220V . 60 e y c la _ . . . . . . . . . . . . . . . . . . . . . • . . .. . . . . . . . . . . • . . . . . . . . . . . . . . . . . $ 95.00

~~J-v~6T)~~~~it ~~r: .'.7 5 ~~ ~.~.k~~. ~~~ .2. ~~ .'~~~~'. ~ :~ .? : r: ~~~: ?~ ~~~~s: ~;: i.~. ~,e.~, l.~~r:~d
TELET YPE EQUI PMENT :
AN /UGC ·40 Mitey·Mite p a ge p r inter with 6 0 . 75, 10 0 WPM gean . t h e miniatur8 t y pe p ri n t er . 11 h t re~

~~~t 1\:5i/~~ltia sr~~t~~::~~~~~~~~f~t~~r~ro~"':'esst~~ transmits ' fo'u'r' i8'S1 'sign a'ls,' A:'y: sp~~e,'~r
st a nd ard t es t mes~. A needed item for "II RTT Y opM a t io ns .. . .. .. ............ ... . . ..•... $ 3 5 .0 0

~1~':\£Wo1~\~~~~~' ~6~s~~~/J'.~~:l~'ete l~i';p ,; 't ;' n ' t ra;';";"itta;: u~ 't o' o~';rh;' :' ; 'l ~ te ' 1vpe t;I:~Y~~
sy st ems ..•...• , .....•.. . . ,. .............. . $39 . 5 0

MISCELLANEOUS EQUIPM EN T:
AN /PRS ·3 Mi ne De tec ti n g set in shippi ng case, t he b es t p o rtable system fo r battlef ie ld , beach. lin d tr N sure

~~~~1iI~rCb~ ~~CA~'bn~ ~IS5":J~, ':nr1M~~~ ~~l$i~':..egnt
B:8i. 'Type 1'>200: 4 0 t>:6'OOk'tl l iF 'i ;"P :'~ ll~~

CR T.. complete w it h PS-8 11 5 V/ 60 c ycle power su pp ly . . . . . . . . . . . ... ..•. ..•. . $ 145.00
N E MS -CL A R K E T LM32 -A T e lemet ry p re-empl if,er . $ 65.00
BO EH ME T Y P E 8 ·0 eurcmenc keyin g unit , 10·100 WPM _ . . sas.cc
&C.709C In terp ho n e ampl if ier , uses stand a rd fl as h lig h t batter ies <, 'deal fo r p lane , cat, c amp e r. boa t ,
house _ , . .... . . . . . .. ..• ..• .. . . . . -" $ 3 .00

~_~f6j:~t~7" ~~~~~g,t~:~~ B~~~~~ ~ ~~~:-: ~: .t~e.i~~ r.s . : . . : :: :: : : : : : : : :'" : ::: ::: ~i~:~g
C -14 9 / A R N ·6 c o n t ro l head " . . ' 1 12.50
C -2 3 2 8 / G RA -3 9 c o n t ro l h e a d p . E' " A" '14' " i ' ~ici. 20· ·· · · ·· ' h' w ind ·· ·· · _12. 5 0

~~~~2~D ~ ~: . ~.I~.~ . ~ ~ ~~:.~ '.~~ . ~.~ ~.~ . ~ . ~. .T.y.~e. . ,~ -, .." " .~ . . ... . : "". " " ~~~~~r$l,.!5J
C O U RS E I N D ICATO R A RC IN -14-1 , VO RIILS Ind ic ato r fo r AR C-1 5 D m n i . $ 4 5 .0 0
BENDI X t N -AD In di ca t o r , lef t -rlq h t m eter m o ve ment . . . . . . . . . . . . $ 3 .5 0
C ·996 / A R N .14 c o ntro l head ,. ..... ... . $ 12 .5 0
ID_9 1 B/ A R N .-6 R adio Bea t ing In d ic a tor . 360 degree rota ti o n , ideal for a n ten na b e em $ 6 5 0

ATT ENTION , ... L IN EA R AMPLIF IER BU IL DERS:
B & W 850A Pi .N e t In d uc t or des ig ned for 80· 10 meter a mateu r bands . plate lo ad impeda nc e 2 500-5 000

g~~~ ~~.1.~. ~i ~ ~'.e. ~~ ~~~~i~~l .~~.~ .S~ ~ i ~~ ~~ ~~r~ ~ :t~,. ~~~'. ~-_' .2.5: ~:~~'. ~ ..1~.0: :~~~. ~~~ .~at~s59'.;;
B & W 8 5 2 P i· Nel In d uc tor, d esig ned 10 r 80 ·10 m ete r a m ataur bands p latll iolld impedance 2 000-4000 ohms

~~'i10 f~~ts~~~~rtfoa:::;el .t~~~,.S:~i.~ .o~ .s~~~~ .f~ ~: r~ ~ :t:: ~ -.~~~~ ' .~-~~~: ~:~~~~: ~~~.1.~~~,. ~t~$5~~~
B & W 3902 ·1 Cyclometer 10 0 t u rn cou n ter , n umb er s increase w i t h cl o c kw ise ro t llt io n o f hllndlll , a b e a u t if u l
precisi on count er .•...• : ... . . . .. . .. ..•.......•. ... . .... .... . ...•.... . . _ _ $29.5 0
NE W FACTOR Y EI MAC Y ELLOW BOXED TUBE S, FACTOR Y GUARANTEED :
E imac 3- 4 00Z . . . . . . . • • . , . .
E imac 3- 500Z .
E imac 3 -10 00Z
E imac 4 -4 0 0 A . . .
El mll C 4 -1000 A • .. ... ... .. . . .. .. .... .. .
E tmec S K·510 S o c ket, 3- 10 00Z , 4-1000A .

~~ :::::: ~ ~ ~ :~~g ~~~ ~: ~: ~:~g6A~45c?~~50Ei :~o sc ree n 'by-paSs' : .
E imac S K-620 S o c ke t , 4 X 1 50A , 4 C X2 5 0 B . h as sc re en by-pass
E im a c S K-8 0 0 e S o c k e t fo r 4 CX 10 0 0A . .
Eimac SK -5 16 C h imney 10r 3 · 10 0 0Z '.'
Eimllc S K-806 Chimney for S K-80 0B .
Ei m a c SK -506 Ch imney 10 r 4 -10 0 0 A , ..
E imac S K-4 16 Ch im ne y fo r 3- 4OOZ . 3 -50 0 Z ..•. .... . . . . . . . .
Eimac S K-ti 26 Ch im ne y for SK -6 5 0. S K-620 . 4 X ; 5 0 A . 4CX2508
E im ac HR .-6 He e t Di ss ip at ing P late Cap fo r 4 -6 5 , 4 ·12 5 , 4 ·4 00
E imac HR-8 Heat D issi oatln A P lat e Cap 10r 3- 1OO0 Z , 4 .1 000A
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TEST eQUIPMENT :
OS-34/USM -32 Osc tucscc pe, 3WP 1 t u b e, po rtab le general purpose. lOc y to 4mh z . . . .• .• •• . . . . . . $85.00

S~t~~B~~ttb08~,(gW~rys~~:n\1~~1I~'sgoe[)re:::l ~~~~~~e: .~~ .t~ .~~~ ~.:: :: : : : : ::: : : : : :: : :: :: l~~:~g
~.ER~g~~~ ~ul~~:~:~a~'''~3rrov70s~?c~~~~2~!"Ocro&a~~ ~~~~e.s . : : : : : : : : : : : : : : : : : : : : : : : : : : : *~~:gg
LA VO I E L A-23 9 A O scilloscop e, l Oc::ps to 5mhz . sq ua re w ave va r ia b le .1 t o 1V peak to p ee k . h igh ga in w id e

~~~ ~~f2~T OiStortion '8"d 'nol$e '''';eter; a~dio fr'~' (;;og(; SOCps to 'l'S'k"hi : 'd'istoriion'mea;u'rE":'le'n't~~~' ~~
~~~mtetv~'t'~tl~g~Dg~~~~~~a ,;ge' 40cps'to ; 50~ih·Z·. 'the '''';iiitary favOrite: ~,;,ih probes' : :: :~~~~:gg .
~~s'ta~~:~a~g~ ~ t~r~~06 ~~~~e~~r~~e.n.t~ .~~ .a.n.t~~~~s: . I.i ~~•. ~~~:~s: . ~t~ :.. :~~g.e• .4.0~.h.Z . ~~ $~c:E.~

;'<;~1?~~~ . ~~g.n~ ~ .~~~~~~o.r : . ~ ~: . ~~.."' . ~~~.h.Z: _~~. ~.y. ~ i.li~~~Y.."" . ~ I :~n.n.'~~: -: ~.~~ . : ~.$21~:go
G .R . 762A V ibrnio n a na l/ zer, ra nge 2.5 to 7 5(),;:p s __ . ... .. . . . . . .. • . •. . .. . . . . . . . . . $ 6 9 .50

¥S':4987~~CR~ta S?:~~1 sig;'~er~~~~ra~orrl~~~e2' ~~k;OJ~~~m~iLi-f~~~iO~E~~~O~a~¥ GM'Ee~\JR EU ~~.~g
MO DE L 8 0 . o utput O.~ t o 100 .boOmv . _ . . . . . .. . . . . . . . . .. . . . .. . .... ...... .. •• . . • . . . .. . $17 5 .00

~ :~: ~~ ~ri~~:~: ~:ne;IIi'':1:~' 5~~ ~ :~~Jn;~~~~%~C~~:rl(M::'ihr . 1.~~~ .t~ .~~.h~ . : : : : $~~:gg
H .P . 525A P lug-in fr eq u e nc y convert er fo r 524B. C . a nd 0 co u nters . F R -38 a nd Northeas tern, c all be adapted

tS~lt~5/um:~~'u~a~~e~C:;;~.Z8~ t~~~hi: o.05%:26~;"'·to -2V ·se ,;~ : ; ooo·c'y·d .i A'M': :: ::: :: :: : I~~:gg
¥e~~~JJr~~"fk~r~:·u~~:lk~~nt~u~~~~~. c h ec ks' oid and ' Iat e mi iitar': rec'e i';er: ira'n~;';itt~ ~ 'a nd ' ~u:'~~
tubes. w it h ro ll ch a n . . . . . • . • • . . •. . . . . . .. . . . . . . . . . . . . . . . . . . .. . .. . . . . . . ... . . . • . . . ... $ 6 5 .00
H.P . 18 5 B. O scilloscop e ~ith 187 8 d ua l trace amplifier, DC to 1000m h z, 10V /CM to 200V/C M. in ternal
vol t age ca libra tor . lo w noi se . ha s x ·y rec or d er o utp ut. One o f t he be st .. .• _ • • •.• • • . ••.. ...... $475.00
TS -41 3/U Signal ge nerator . 75khz t o 40m h z in 6 bands.grec i$ll ca libration fro m lmh z c rysta l osc illa t o r . h as
% modu !atio n .meter. CW o r AM, 400/1 000c ps. va ria bl e -50% a nd R F level m eters 0 t o 1.0 V , id ea l fo r I F

~'itErEDellle{4'J~nN'~~t d'e;~io~ 'a~pi ifi~: 'i ~~ t -i';'ped~~c'e '" ~·e;O·h~·. 'g~ i~' iOOd b ""y'ith' 1 ;"'~C;;h'~~~~O
60 /4 00/1000 cyc le. 11 5 V/ 6 Ocy PIS _ . _ • . . •... . . . _ ' 1 3 7 .50
TS -38 2/ U A udio OSC illa tor , 0 to 200khz w it h 60 t o 400 c yc le reed meter. Id eal for au di o work 7 9 .50
U RM·91 F ie ld st re ngt h met er , r ec e ive r ra nge 18 t o 125mh z. c o m p let e w ith a ntenna a nd power sup p ly 9 5 .00
G. R .. 7~OB ~apacitance bri~t1•. ra nge 5mmf to l 100mf in 7 range s. read s d irect from log ar it hmic dial and
m Ult % lIe r SWItc h , accu rac y w lt h lfl 1% _'. 1 5 V/ 6 OcY. idllal for shops a nd labs _ .. ; 65.00
H.P. OOH R VT VM, . 1m v to 3 0 0V , l uc:: p s to 4 m h z. 19 " rac kmou nt an d m e te red • • •• . •.. . . . . .... 6 5 .00
G . R. 1 17 6 -A F req uenc y meter. 25 t o 6 0 .0 0 0cps in 6 ra nge s. vO l ta~ input 0 .25 t o 15 0V • • . . . . . . . . 4 5 .00

~~~~'G~~~~~~n~O~~t.trl\nl~ml:~~'t~( cU.i.i~~a~2~cia~~~1~~ 1 9~~~e~::~:~:rO.002%· · : : : : : ~~:gg
TS -3 4 / A P Po rt a b le OSCilloscope. 2 AP l w it h 2 X m a gn ific ati o n le ns, ...e rti c al am p fla t 3 0c ps to lmh z, a good

e,S~~~~n O::f ,1oscop·e·.'~rt(c8i 'f ~eq: ~;s·p·.: ; :5~;': t~ . ; Omh 'z; ' h o r i;: O:Sc'y' to ' 1.Smhz,·~eep 'tirTui . f~~'C:
1 2~OOO m icroseco n ds . 11 5 V/ 6 Ocy . . __ _ . _ _ . _ _... .... ••..... ..... ... . . $95.00
TS 0 5/ U Mu lt im ete r AC/ OC VOlt s, o hms, co m p let e w it h probes $ 6 5 .0 0
T S -l 1/ AP Po rt a bl e DC Millia mmete r. 0 -1 R'u s 0 -2 5d cma ra nges, m o u nte d In n lca WOOd e n box ! 22.5 0

G~~!2~OF~~U~~~~e~~~ ~5vk~ ~;~a3<f~~:~ . ooH;, ·accu~ac·V. ' h s v i s Oc'y" : : : : : : : : : : :: : : : :: : :: : $j~:~g
UPM -2 WA VE MET E R test se t , ra nge BO·122 0 m h z. absorpt io n t y pe ... . • .. • . , • . . . , • • . . • . . . . . . $ 37 .5 0
U R M-2 6 S igna l genera tor , 4-40 5 mhz , po nab le t y pe in c ase. id eal fo r AM/ FM w ork . • .. .. . ... . . . $225.0 0
S G·8 5/ UR M-2 5 D S ign a l ge ne rator . 10khz t h r u 50mh z. 0 .2 5% , po rt ab le typ e in ca se • .... ... . .. .. $ 265. 00
SG-557 /UR M-52B S igna l gen e ra to r 3 8 00 to 7500m hz 11 5 V/60 cy m ili18ry ver sio n o f t he H.P . 6 18-
B . .. .... . . .. . . . . . . . • . . . . . . . . : ' : . . . • . . .. . . . ... • . . ... .. $ 2 9 5 .00
G.R . 13 9 0 B R and o m noise ge nerator. T hi s instru m ent gene rat e s w ide band no ise o f u n ifo rm sp ectrum level ,
useful fo r no ise a nd vib ra t io n test ing in el ec tri c al and mech an ic a l system s ' • •.... •... ..•.... .. $ 185.0 0
BO O NT ON 250A R X METE R Freq u ency range 500khz t o 250mhz . m e asur e s eq u iva le nt para lle l res istan ce
a nd capacitan ce o r ind uc ta nce of ne twork s. R-r ange 15 ·100,000 ohm s, C-range 0 -20pf , L-range

EPt°~Er8~ggt~rni8(Jri e Fi.i:: dum~ ;': load ; 2500 '~att; VSWR' i .1"max:DC to i bOOmlii . : : : : : : : : : : l'l~g:8g
AN /U PA-39 Code r-Dec o d e r, used w it h U PM-6 transponder t est test . .. . .. . • • , • •••. . ... •. . . . . . $ 79 .50
TS -186 F R EQ U ENCY M ETER ,100to 10 ,OOOmh z• .Ol % acc ur ac y . 1 15 V/ 6 Ocy $ 69 .0 0

t:a~p~~5i~~~t~~e~ ~T~~du~::I~~0 ~~~~ I. ~~~~r.s ,,~.S.h.O.~ ~~r.r ~~r .~ ~.I :t.i~ ~ ~~~.~~r~~~~~~ .~f . ~~~~ ~ a.t;02n2~i6S

~e~i f~~~~tl~.e~~~~ ~.r ~d.9.8 ~ .C~~ ~ i~~~i ~~ . "7~~~:s~~~~ ~~ i.d.9~ . ~~~ .~~~~' . ~a.n~~ .~ . ~ . t.~ · ~ :~~.~~~. ~~i~~~~
TS -1 55/ UP S'anal ~enerator . 2400 to 3 7 50mh z .. . .. . .. . .. . . .. ... . .... .. . • , • • ••• .•. . . .. . . $ 6 5 .0 0

~h~9wJn~~ 10~Tpr~ eCCe~~ f8c;;nf~:.~epwi.t~ . 1.~~ -!~~~~z. ~ i?~~ ~ ~~~ ~r.a ~~~, . f.i ~ I ~ . ~t~~~g.t~ . ~~~~r: .i~ ~~ I . f~18~5~
UP M-6B Transpo nde r test se t wi t h p ro b e, F AA ap proved ... ..... . . . .. • .. . ... . , .•.• .• . . .. . $ 175.0 0
TS -2 51 / UP I,.oren t en se t. used to c alib ra t e all loran na v igat ion eq u ipme nt .. . . • • , ! 79 .00
TS-62/ AP HI-Q re sona nt c avl1Y.,:' 9320 -9 420 mh z, 50 ohm $ 14.50

~~~~ ~rJ s:;~~s:~ ~~pt.e~\¥r orS~~c2~~r21oo~~~~0 '2-1'oci";h Z ': ::: : : : : : : : : : : : : : : : : :: :: : : $ lJ~:~g
ID EA L IN DUS l; R IES T yp e 4 1:001 P.orta b le insu lati o n tester . 50 0 -2 5OOV , comp lete w it h p ro d s .. .. ! 2 2 .50

~s~~~~~loJ~~~:rD~~~c.~s ~~~I~g4~~I~olf2~~\~~~_ ioowi, '1'15"';/60~Y: id~'1 f o r hamT V ~~ . : : : : : $~~ :~
HO USTO N INST R U MENT S ~LVC -150 ser vo driven vo lt m e ter a nd log con vener. Has 13 " m irr o r back sca le ,
ca lib ra t ed in RMS VOlts a nd D B AC!DC lmv-3 _16 v, 100m v-31 6 v. DB sc a le movab le fr om + 7 5 db to -7 5d b
e limi nat es adding or s ub t ract ing h om 0 db re ference $ 125 .00
WA T ERMA N S · 12..c . 3 " raekm o unt os cill osc ope , Y, cyc le to 50k hz __ •• • • •.. . ..•••... . . . . $ 3 7 .50
NA R DA 440 Micro wave power meter , 0 .01 to lOmw . frequ enc y ra nge is a ny fo r wh ic h bolo meter o r
t het"mis to r d etec tors th. t ere avail.ble _ $ 42.50

~·2Rni.z~~~0~~~~ ~5~~ m~t.e~·eci~ r~~~~rl0~~e~~1b~b~~~r~.:nt~ -: ~~~: .o~.~~~ .i~ .a.u~:~ .c~95.i~
CO LLI NS 4 78 A. ' Zi for , FA'J;. app ro ved to c hec k omn i signal gen er a tors _ $1 8 5 00
M E- l 1 B/ U T erm al ine R .F . Wattm eter. mili ta ry vers io n of Bi rd 6 11 . 6 0 witt d ua l ra nge , 0-1 5/ 0-60 3 0 to

~~r~z6)'0~qf:r:~:.n~:nr:,a--:;,ka ~'ide 'r a~g; 1 c ' ~ 't o ' i~h z~ UWd with 'a n'y' o~'Il'l o~'o'pe' t o' dete~rT,f~;t~
fr equll ncy resp o nse and p h a$ll shi ft c h arac t er istic s ofv ideo and a ud io amp lifie rs. a mp lif ier ge in mea su rements
can also be made .. .. . .. . . . . . . . . . . . . . . . . . . .. .. . ... .. . . . . . . . . . • . . . . . . . . . • . . . . . . . . . . $ 39 .5 0

STRIPPER SPECIALS:
F O R T H OS E WHO LI KE TO S T RI P O UT E QU IPM ENT FOR RE SISTOR S . CA PAC IT O RS T U BE

~~E:El~bT:~~68'l~§~~'r~7;~~Eg'FH:I'(?Tv:..AR~Es '{f~~Eu~HE~J:~M~~R.f~bTA~~~R~Is,.:~ett::J_
N ENTS F OR S T RI PP ING . YO U WI L L HA V E MAN Y HOU RS O F E NJ O YME NT G UARAN T EE D T O
SA TI S FY YOt:) . O R IG I NA L COST IN T H E T HO US A NDS . 10 0 L BS. S HIP PE D MOtO R F RE IGH T PA ID
F OR $32 .50

~~~EEE~Ug"~1tNoTN ~~C~€~G~6ECD~~2IJ~<&7AtEOS~I ~k1~~~~a~l t~9,FU ~~ot~T~~~~71~~r8N43~~~LRL
S LE P O R A L JONES .
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SPECIAL LOW PRICE !

MOTOROlA 2 MfUR POlfR AMPlIflfR
UP TO 700 WATTS OUTPUT'

BRAND NfW'TRUCKLOAD SALE!

Freq. range 136 MHz to 174 MHz
Amplifier tu bes pa ir of 4X150A's
Input exc itat ion 2 watts to 15 watts
Power output 250 watts to 700 watts *
Type of op eration Class C, push-pull
Input/out put imped ance : 50 ohms
A.C. power : . _ 115 or 230 vac

This is a com plete ly self
conta ined powe r ampl ifier de
signed specifica lly to increase the
powe r output of low powe r
tra nsmitters. It requ ires no modi 
ficat ions to operate on rtty, fm,
mew, etc. in the above listed
freq . range. It will deliver 250 to
300 watts out when driven by a
2 or 5 watt handle talkie! The
power output can be increased
up to 700 watts with a very simp le modi fica tion. (Change tubes to
4CX250B's, ma ke minor change in power supply, instru ct ions suppli ed
with each unit. ) Very co mpact (26 % inches H, 20 '1. inches W, 16Y,
inches DJ Fully metered, antenna change over relay, blower motor. No

exte rnal key ing circuits required .
Amplifier keys automat ically.
(J ust hook a piece of co-ax from
your low power base or handie
talk ie and push the mike but 
ton!) Original cost : $2 ,100.00.
Our price, brand new, unused,
complete wit h inst ruct ion man
uals is onl y $3 50.00 FOB Tren
to n, Mich.

19675 ALLEN RD. TRENTON, MICHIGAN 48183

PHONE AREA CODE 313-282-6464
NEWSOME
ElECTRONICS .....



·NEWSOME
ELECTRONICS

WE SELL MOTOROLA
EQUIPMENT ONLY

ALL ITEMS MARKED (*) ARE HALF PRICE UNTIL MAY 31st 1971 .

LOOKING FOR ACERTAIN MOmROLA ITEM?
LET US KNOW WHAT IT IS.
WE MAY HAVE IT!

Two wire remotes, 2 freq., intercom, tone osc $29.95*
T51 , 6/12 v, 40-50 MHz 50 watt mobi les $39.95*
L44 450 MHz base stat ions $ 125.00
D432 meter 6/12 v mobiles (30 watt) ~ $ 100.00
TU 588 t ransistorized pw r supplies w/heat sink ' $40.00
FM Stat ion Monitors, 40-50 MHz F4M24B1C $85.00*
Dispatcher power suppli es, 12 v NU 169 $ 19.95
450 MHz receiver str ips $14.95
U44 BBT " T" power 12v 450 MHz mobiles $75.00*
T43 GGV 150 MHz 6/12v 30 watt mob iles $ 100.00
a.c. power su pplies P846, for Mot oro la R-394

& 257 receivers, etc $12.95*
VHF to UHF repeaters $ 125.00
40-50 MHz receiver strips $12.00
U43 GGT 150mc, 30 watt, 12 v mobiles $149.00
150 MHz " HT " handi-talkies, li ke brand new, w/batt . $250.00
T41 GGV 6/ 12 v 30 watt, 40-50 MHz mobiles $39.95*
450 MHz 20 watt t ransmitter str ips $ 12.50
T44 AAV 6/12 v 450 MHz mobiles $24.95*

Above mobile eq uipme nt co mp lete with acc. (less ant , Xtal ovensl . Prices show n are fob
Trenton, M ichigan. We sell Motoro ta equipment on ly . Ou r term s Me cash wi th ord er {25%
deposit o n c.c. d.tsl. Mich . residents add 4% sales tax . We have a very large st ock of Motoro la
equipme nt, tel l us wha t you are looking for, we may have it. (So rry, no catalogs or lists
evailab le.) Please give you r amateur ca ll with all inq u iries. O ur sto re ho urs are by appo int ment
only .



Iii) BRiGAR ELECTRONICS for INDUSTRY

I§} eiecrrorucs
:1 Alice Street Bin hamton New York 13904 · Tel.:

CB CASE

PANEL OPENING
6-i X 3

PR INTED CIRCU IT C()IPUTER.- """.... ~) . 8??·BOARDS CONS 1ST Of DIODES, .
TRANS ISTORS, CAPACITORS, . , .
ANO RES ISTORS. All BOARDS I
ARE DiffERENT. SHP \/GT 4
l BS. PR ICE 10 fOR $1.00 '

HAMMARl UNO AIR VARIABlE CAPAC IToRs
5 Pf TO 50 Pf . GEAR REDUCT! ON ON
SHAfT fOR THAT f i NE TUN ING Of YOUR
VfO ETC . SHP \/GT I l B $ .75 EA

, • • •

TRANSfORMER .
25K(TAPPED).
T E



450TH
450Tl
OK (all types)

TW (al l types)
TWT (all types)
NL (all ty pes)
4000 series
5000 series
6000 series
7000 series
80 00 series

75T l
8021
9C21
9C25

4CX350A
4CX1000A/8168
4CX3000A/8169
4CX5000A/81 70
4CX5000R /8170W
4CX lO,000/8 171
4X 150G/8172
4PR60A or B
4PR (any d igit s)

SYSTEMS PART OR AL L
AN /APN AN/FRR AN /SRR UPM
AN/APR AN /GRM AN /UPA URC*
AN /APS AN/GRC* AN / UR R URM
AN /ARR AN/ PRe' ARN URT
AN /ARC AN /SlR MRC USM
AN /F RC AN /SRC TRC VRC*

* URGEN T

Please send us yo ur surpl us inventory lists. We want to buy other tu bes and

5-125B/4E2 7A
5R4WGB
6Bl6
6BM6 or 6A
616
7021

304Tl
VA (all types)
250TH

4-65
4-125/402 1
4-250/50 22
4-400A/8438
4-1DOOA/8 l66
4X 150A
4CX250B /832 1
4CX250Rn580W
4CX300

802

805
807
810
811A

l
§ 812A

813
832A
833A
89 1

r~~CQd~vV2~KUW~~§

~ TUBES PURCHASED 5% BONUS over highest offer. I
§ l P21 SHIP COLLECT FOR PAYMENT.

1
2K25 3-1000Z MILITARY AIRCRAFT RADIOS: A RC 34,

. 2K 48 3CX2500 38,44,51,52,55,57,58,63,65,66,70,73, §
2K (any digit s) 3CX3 000 ;;5~j485, 89, 90, 92, 97, 105, 108, 109,_t
3-400 3CX5000 'ARN 14,21 ,59,65,67, etc.
3-1000 3CX 10,000 TEST EQUIPMENT
3B24 3E29 ~
3B28 3K (any digi ts) SG1A/ARN TS330 UPM32

SG2A TS5050 UPM66
SG12A /ARN TS510A UPM98 §
SG13/ARN TS62 1 UPM99 i
SG24/ARN TS683 UPM100
M083/ARM TS6684 AN /URM25
SG66/AR M5 TS710 AN /URM26!
SG376 TS723 AN /URM32
AN/ARM8 TS757 AN /URM43
AN /ARM9 TS823 AN / URM44
AN/AR M22 TS1100 AN /URM48!
AN /ARM25 T V2 AN /URM52
AN/ARM26 TV7 AN /URM80
AN /ARM29 AN /U RM8 1
AN /ARM31 AN /USM16 I
AN/AR M68 AN/USM26
AN /GPM 15 AN /USM44
AN /PSM4 AN /USM8 l
AN /PSM6 AN/USMl 17

RECEIVERS: R220, R274 , R278, R388, §~
R369, R389, R390, R390A, R39 1, R392,
Rl 05 1, R1125, 51J3; 51R, 51J4, 51S1,
SP600,JX17,APR13,APR14 !
COMMERCIAL AI RCRAFT: 17 l 4, 17l6,
17l7, 51X2 , 51X3, 51V, 618M, 618S, 618T,
618Z, 621A, 860E, 51R3, 51R4, 578, 479S, t
479T, et c.

A l l Hewlitt Pac kard , T ektron ix , Boonto n, B ird ,
G enera l R ad io, CEC , B row n , etc .

t
!
~

Transceiver s - Receivers - Test Equ ipme nt . §

. T h e J T ED D AMES C o . ~

L 308 HICKORY ST. ARLINGTON , N .J . 0 703 2 §
Phone : 201 998 -4246 §

~~~~~~~~~~~~~~~~~~~~~~~~~



Top· pr ices for A N/VR C-24, AN/ TRC-68, AN/ARC-51, 52, A N /PRC-lOA , Collins 618T
A N /UR C-9, AN /SRC -20&21 , p lu s all H .P., Tek tro nix, and lab grade test equip. A lso all late
model mili tary elec tr onic and radio gear.

Write or Call Collect for top offer . .. . . . . . . . . . . . • 213-875-2970

NEW TUBES & SOCKETS
Tubes ••.••. .. •... • $ 14.95
C.R.T . . . • •• • . • • • • . : . 4 .9 5
C. R.T . • •• • ••• • •• . . • . 4.95
E im ac S K -50 0 A irf low

Sock et &
S K -506 ch imney •• • . • 25.00

T ubes . •.••• •••• ••. • 15 .0 0
Tubes . .. .•.•.. • ••• • 20.00

4 X150A
4CX2 50B

BC 3 48 2 0 0 5 00KC & 1.5 18 M C
Re con dit ioned 24 V D C . .... •.. • 100.00

AR B 190-9000K C G ood Conditio n
w it h Control Bo x 24 .95

R-444/ A PR -4 Y AM & F M Excellen t
Co nd ition ••• .• .• .• . •• •• .•.••. 49.95

R B B 60 0-4 00 0 KC Re co ndi tioned
11 5 /1 /60 ..... ... ....••• •.••• 100.00

R BC 4-27 M C Recondi t ioned
11 5 /1 / 60 100.00

AR C-3 R eceiv er 100-1 56MC 24 Ch annel
Ex l. Cond it ion . . • • •. • •. •. . ..... 19.95

8 10
5CPl
5 BP4
4-1000A

IP-69!A LA-2 PANADAPTER
T h is comp act uni t can be use d w ith most

H am Rece ive rs aft e r conversion. C o m 
p let e with conversion in t o and sche
m at ic . Li ke new condition . ....• $19.95

COMMAND Receivers Transmitters

RECEI V ERS
190-5 50 K C Q-5e r Good Co nd i ti o n $ 14.95
1.5-3M C Mar ine Band Like Ne w $ 19 .95
6-9MC 40 Meters Go od Cond ition .. •.. $14.95
X MTRS '
2.1 3MC T 18/ ARC-5 N ew $6.95
3· 4 MC T -19 / AR C-5 Ex !. Co ndit ion $6.95
4-5.3M C T -20/ AR C-5 Exl. Cond ition• ... $3.95
4-5. 3MC BC-475 N ew. . • . . • .• • . . .. . • ..$8 .95
MD-7/ ARC-5 Plat e Modu lat or For Ab ov e

Xm t rs Exl. Condition... . . . . . .. . .• $4.95

CV-B9A/UR A-8 A RTT Y Audio Type
T er mina l U n it. Good cond ition, less cab 
inet'. •....•••••. •.•.• •.. ... . • $125.00

TE LETYPE EQUIPMENT
M -15KSR Page Printer U ntest ed Tested OK

w / K eyboard $115 .00 $170.00
M -1 4T D Tape Re ade r 50.00 75.00
M-14RO Tape Re perf. 50.00 75.00
M -28 KS R Page Printer 600.00
M-28KSR Reperf . w /Keyboard 600.00
M -28ASR 1500.00

2 METER A IRCRAFT MONI TOR
RECEIVER 13 0 -150 M C

R-7 48/ TRC-4 7 sin gl e channe l A M cr y stal
cont ro ll ed 110V 60CPS pw r suppl y &
speaker bu ilt in , squ elc h , r -f gain, dual
co n version m odern d esign . S ize 19" W x S"H
x 14"D f or ra ck m t g. Su pp l ied wit h sene 
m at ic & hook up info. N o conversio n re 
q ui red. E x l co ndit io n •• • • • . • • • • • • $29.95

MAYDAY*URGENTLY NEEDED

XMTRs - ~TRANSCEIVERS- REC'RS

r- 4 7 /A R T-1 3 2 -18 Mc tran sm itter Less
t ubes - G ood co nd it ion .••.•••• $ 24 .9 5

T-4 7 /A R T -13 w ith tubes E xi.
Co ndit io n . . .. • . . • . • . • . • • • • • • • 49.95

RT -18/A RC -1 t ransce iver 100-lS6Mc
Exl. Conditio n . .. . • . .•. • . . . . • • $ 39.95

ARC -3 t ran sm itter 24 ch an nel 100- ,
156M c E x i. Co nd itio n .•. •••. .• .• 19.95

BC 639 100 15 6 M C T unalbe b le R eceiver
115/ 1/60 R eco nd it i o ned . • . •. . . • . 99.50

HP-160B Os cilloscope w !2 p lu g- ins . 600.00
HP-170A O sci l losco pe w /2 p lug- ins . 700.00
HP 120AR O sc i lloscope.• . •. . . . . . . .225.00
HP-200CO Aud io Os c illat o r . • • ••.. 165.00
HP 200AB Aud io O sci l lato r 145.00
HP 6080 S ign a l G enera to r • • • • • • • • 800.00
HP 61 2 -A S ignal G en er at o r . • •. • . • 900.00
HP 620A S ignal G enerat o r 1 ,000.00
Collins 4975-3 V OR M od u lat o r .. •1,250.00

All in ex cell ent conditio n , recent ly cali
b rated b y N.B.S. approved standards labs
and sup p lied w it h calibration cer t if ic at e.

HP 201C Audio Oscillator . •••• •• • 150.00
HP 205A A ud io Oscillator •.• . . . .. 250.00
HP2 05 A G -A ud lo O scillator 275.00
HP400D VTVM . • . .•. .• . • .••.-• • 150.00
HP 400DR VTM 130.00
HP 400H VTM ..... . ....... • . • • 175 .00
HP 400H R VTV M 175 .00
HP 400AB VTVM 125 .00
HP 410B VTVM 150.00
HP 430C M icrowave Po w er Mete r .. 125.00
HP 430CR M ic rowav e Po wer M et er . 125.00
HP 415C SWR Meter . •... .••. •.. 250.00
HP 5240 Counter .• ••••••. •• • •• 650.00
HP 525A Conve rter 10-100 m c . •.. 150.00
HP5258 Co nvert er 100-220 mc 150.00
HP 683C Sw eep Osc . 2 A kmc 500.00
HP 684C Sweep O sc. 4-8 k m c • . • • • 500.00
HP 2 11 A Sq . W ave G enerat or 200.00
HP212A Pul se G enerator 250.00
HP-614A S igna l Genera tor • .• •• ..1 ,0 00 .0 0
HP-6168 Signa l G en erator 800.00
HP-618B S igna l Generato r .•. • • ••1 ,000.00
Measurements 6 5 B Signal Generator 500.00
SG-1A/ARN Sign al Genera to r w ith

PP-348 Po w er Su ppl y 1 ,295.00
Boonton 212A Glide S lope T est Set

Ad ap ter for SG- 1A/A R N .. .. •.•. 250.00
Tektronix 531 Os c i l loscope .... •.. 500.00
Tektronix 532 O sci l loscop e• • .. ....550 .00
Tektroni x 533 Os ci lloscope . . . • .• • 600.00
Tektronix 535 A O scilloscope . ... . 75 0 .0 0

COLUMBIA ELECTRONIC SALES. INC.
P.O . Box 9266

7360 Atoll Ave.; North Hollywood CA 91609 Tel (213) 875·2970& 764-9030

I



C & H SALES WELCOMES 1971 WI TH A TREMENDOUS
TEST EQPT. SALE. NOW IS THE TIME TO BUY AND
SAVE LOTS OF MONEYC&H~~_-

Panora m ic Sweep Gen. M odel SQ · 1
40 C PS to 200 kc ... _ . . . • . . • • . . . . . . . $250 .00

Boonton 202G FM -A M 5 1g. Gen.
19 5 -270 m e ••. .. . • .• . • • . •• . •.••••. . $295.00

Sier ra H . F . W ave Ana iyzer Model 158 A
wit " two p ro bes .5 t o 10 m e $295.00

D onn er Wave Analyzer
M odel 2102 0 to 50 kc . . •. .• . ..• • • _ .. $ 19 5 .00

John Fluke 4 0 7 0 Power S 'upply $ 100. 0 0
John Fluke 8 0 1 HA

Differe nt ia l Vo ltmet er .• . • .•. .. .. . ... . $95 .00
J ohn F lu k e 803

D iffere nti al V o l t m ete r AC · DC , $ 1 00. 00
Beck ma n Pr eset Eput & Tim er

M o de l 53 1 1- 1 . .• . .. • ..• •. . . • ... . . .. $ 12 5 .0 0
Be ckman Universal E pu t & T i m er
Mode l 7 3 5 0 R-3 8 .. . . . . • . . . . . . . . . . . . $ 125 .00

Be ckman U n iv er sal E p ut & T imer
M odel7360C _ . • . • . . . • . • • ..• . $ 125.0 0

C. M.C. Preset Co u nt er-T imer
M odel 12 13C • .•.•.. _' " • • , . ..... •. $ 125.00

Ad-Y u Tim e Delay Stand ard
Mode l 20A2 •. • . ••. •• .•• • ••. •• _.. _ . . $ 25.00

L & N K3 Pot •. •• .. • . • .. • .• • . •. • _. _ . $ 19 5 _00
L & N 2430C Galva . •. • .. • .. • • • .. .. . _ . $ 50.0 0
L & N 5300 W heat st o ne B r idge . . . . . •. . . • . $95.00
L & N 9 834 DC Null Detector • •.• • . • . . . . $75.00
L & N 8 067 M uel le r Br idge . • . •. . • ... ... $ 195.00
Ju l ie Re search V O R 105

V olta ge Divider . . . . . . • . . • • . • . _ . . . .. • $ 250 .00
Shallcross 8 285 Resistance B o x •• . . __.. •. $ 35.0 0
ESI S V 194B V o lt age Ca li b rator . ••. .. $ 250.0 0
R u t h er f o rd B7 Pu lse Gen. • • . . • . . . . _ .. _. $ 150.0 0
Rutherfo rd 87F Pu lse G en $250. 0 0
Ballant ine 3 50 T ru e R M S V TVM . . . ••.. .. $ 15 0 .00
Ha th aw ay C-68 R esistance Meter ... __ . . . . .$95.00

TEK GENERATORS
T EK 10 5 Sq . W ave Gen• •. . . . • . ... • . . • • • $75.0 0
T E K 111 Pre T ri gger Pu lse G en . . ••••• .• • • $ 7 5. 0 0
TE K 121 W ide Ba nd Pr e-am p .• .. •• •••.•• $25.0 0
T E K 162 Wave F orm Gen . .•.. • . .•• . • . • . $ 6 5. 0 0

A7 7/A AC3 A cvr 100-1 5 6 m c ••. • .•• ..• • •• $9.95
B C683 FM A cvr 2 7-39 m c . • • . .. • • ••..• • $ 2 5.00
DM·34 12 Vol t D ynamot or for B C 6 8 3 . . . . • $ 3.9 5
A . R .C . A l0A rcvr 520-1500 kc •• .... . . . . . $1 9 .9 5
Collins 70E 2 PT C $1 5.00

GENERAL RADIO TEST EOPT.
G. R . 1 0 7L V ar. I nd . _ . .... . . • . •. . .• • . . . $40.00
G. A . 10 7M Var. I nd. . • .• • . •. . • .... . .. $40.00
G . R . 7 16C Capac it an ce

B r idge .. • . . .• . • . • .. • .• ••• ••• .. _' " $ 150.00
G . R . 1021 P2 S ig . Gen. (2 50-9 20 mc-

w ith P l Po w er Supp ly . •..•.•. • •.. _ . .. $ 195.0 0

G .A . 1105 A FREO'. M E A SU RI N G EQPT.
CONSISTING OF

1106A F req. T ransfer Unit
11068 Freq. T ra nsfer U nit
1107 A Interpolation OSC.
1108 A Coup ling Pane l
1109 A Compa ri son B ridge

co mes co m plet e with Speaker
& housed in 6 ft. Relay Aack ••• .• _• _ . . $ 350.00

G . A . 1203 8 u n i t P.S • . • . • . • •. • • • • _...• • $ 2 5 .0 0
G. A . 121 9 A unit Pu lse A mp.. • • • • • • • . .• • • $ 2 5 .0 0
G.A. 1602 8 U HF Admit t ance

Meter •. .•• . • . . • .• .•..•.••. . •.• . . . . $ 7 5 .0 0
G . R . 1750A Sweep D r iv e ....... .• . .. . • . $7 5 .00

SCOPE BARGAINS
TE K 5 02 D ual B eam Scope 1.2 m c .• . . . . . $50 0 .00
TE K 5 16 D u at T race 15 M Hz .. . • . ... ... $50 0 .00
TEK 533A Need s CAT 1 5 M H z $ 450 .00
T.7 ~ . 536 x: y Sc o p e 11 M H z with

T p lug In & scop e car t • . . . . ' $500. 0 0
H .P. 13 0 A DC t o 100 kc . • . . • . . • . . ... .. $175 .00
H .P . 13 0C DC to 500 kc .• ..•. ••....• . . $ 3 9 5. 0 0

TE K P L U G INS
T EK 80 V ert ical Pr e-am p . • .•• • .• . . . . • . . $35.0 0
T E K BO V ert ic al P re-A m p
with probe •..•.• • .•.• _ . • • • . •. •.. . . . $45.0 0

T E K T U -2 Test L o ad .• • • .• •• • . • ..• . . . . $ 4 5.0 0
T EK " P" F ast Rise

M ercu r y Pulser _ •. • .. . • • . • . .• .. • .. ... $ 40.00
T EK " K" Fast Rise

Calibrated P re-am p • . • . . . . ..• . . . . _ .. . . $75.00
TEK " N" S ampl i ng P lug in .•..• .•. .• . _. $ 135.00
TEK " R " T ransis tor Rise

T i m e P lug in .. _ _ . . . . _ . •. .• • • • . . • • . • $ 1 50.0 0

H.P. TEST EOPT.
H .P . 2 0 2 A Fu nct ion G en era t o r .• . . . . . . .$95.00
H .P . 2 19C Pu lse D u ra t ion U n it .• . . . . . . . . . $ 2 5 .00
H .P. 3500 A ttenuat o r ... •. ..• . .....• . . . $ 7 5.00
H .P. 3558 V H F Attenua t or • • • • . . . . . • . . . $50.00
H .P. 355C V H F A ttenuator .. • . .• . . . . .. . $75 .0 0
H .P. 4 00 HR-VTV M . _.. . . • •• . .. • ..... $ 10 0 .0 0
H .P.410B -V T V M _.. $ 10 0 .0 0
H .P. 4 17A V H F D et ector • •••••. .•• .• •. $ 125 .0 0
H .P . 47 5 8 T u nab le B o lo meter M o u nt . .• .• • $ 2 5 .00
H .P. 430 CR Microwave Pow er Meter •••. •. $35_00
H .P. 4 2BA C l ip o n D C M A. Meter • . _. __ . • $ 15 0. 0 0
H .P. 52 5 A P lu g i n 10 to 10 0 m e •• . _ • . . • . $ 100.00
H .P. 5258 Ptug i n 10 0 to 220 me . .. . • . •• $ 100.00
H .P. 526C Period Multiplier • • .. . . .• . • .• $ 10 0 .0 0
H .P . 522B Counter . .. •• . .. • . • . . .• . ' ," $ 100.00
H .P . 15 1A H igh Gain Amp.•.• • ..•• . .. _ . $ 5 0 .00
TS 403 / U Sig Gen. same as

H .P. 616A 1800 -4 0 00 m c . • ••.... •. _ . • $ 29 5.00
TS 4 29 Sig_ G en. sam e as

H .P. 6 14A 9 00-2 10 0 m e • . . . • •. . • • • . . • $ 29 5. 0 0

IA LL MERCHANDISE IN EXCEL LEN T CON DITION . MERCHANDIS E SHIPPED FREIGHT COLLECT I
SEND CHECK OR MONEY ORDER WITH ORDER. CALI FO RNI A RESIDENTS ADD 5% SA LES TAX I

C&H Sales
2176 E. Co lorado Blvd., Pasadena, California 91107

'-J 213-681-4925

• JUST ARR IVED! M IC R O W A V E DE VI C E S , I N C . M o del 636N C B r an d New D umm y L o ad s

50n . 0-3000 MC. Maximum Wattage 600 O NLY $ 50 .0 0



T S-323 /UR F AEQ. METER , portable crystal
controlled heterod yn e-type instrument.
PRIC E: $ 7 4 .95 Freq . range 20-450mc.
W i! h power supply. PRICE : $90.00
EXCELLENT C;:;ON D I T IO N.
SH PT . WT. 3 5ft

METE RS
Panel t ype W est o n Model 1238, 0 -500 microamps
full scal e calibrated .005 to 500 roentgens/hour.
270 degree scale, approx. _3 " dia . E xcellent for
wa vemeter, etc. NEW & IN O R I G INA L BOXES.
P R ICE : $ 1.9 5 ea. o r 3 f or $ 5. 0 0

R 509 ARC R ECEIVERS f req , ra nge 118-143mc
w it h sq u e lc h . N EW.
PRICE : $ 14 .9 5 ea . .. .SHPT. WT. 9 #

T19 ARC RECEIVERS freq. range 3-4 mc. NEW
PRIC E: $ 12 .9 5

W1NTR ONIX M O DE L 850 INDUCED W A V E
FORM A NALYZER
T h is unit, in conj un ction with y o u r p resent
osci llo scope, p erm it s y ou t o v iew W8'1e f orms in
t h e range fro m a ud io thru MHz without a n y
direct connection. The probe is s im p ly placed
o ver t h e tu be in question and the wave form is
di splay ed on the osc illo sc o p e . It may al so b e used
as a hi gh gain amplifier t o in crease 'oscope
sens it ivity. Excellent for T .V ., radio , am p l if ier,
an d trans mitter repair and m ai nt enan ce. B R A N D
N EW, W ITH PROBE.
PRI CE: $ 19 _9 5 ea.

HP 524 COU N T E R w it hout p lu g in E XCEL
LE NT C O N D I T I O N, checked o ut .
PRICE : $ 19 9 .5 0 . .. ,SH PT . WT. APP ROX 125#

AN/ A SM-7 2
PO SITION FIXI NG N AVIGATION S ETS f r eq ,
range 72-128kc.
T his set includes:

Mar k V 1 1 1 Re ceiver
Computer
F light Log Control Disp lay Unit (in f o rm o f a

st r ip chart recorder )
3 Deca meters
I L ane Identification M et er
Pre Amplifier
R ec. Control Bo x

In the receiver there ar e 6 5 hermeticall y seal ed -i n
glass c r y st a ls.
O perating tech . m an ua l included. B~AND NEW
PRICE : $299.00....S H PT . WT.10off

T S497 (SI MILAR T O M EA S. MO DE L 8 0) Freq .
range 2-4 0 0 m e. I n 6 ba nds , che ck ed out an d
G UARA NTEED PRICE : $ 175.0 0

TO RR OID INVERTER PO WER SUPP LY w ith
22 st ud diodes ( I N25 6 & 1N254) 2 power
transistors, 3 VR t u b es, c hokes, c aps. , res., etc .
3 0 0 -150-24 0 VTC output. 12-24V input.
PRICE : $ 4 .9 5

1 M C X T A L S preci si on typ e f o r o ctal socket
PRICE : $ 4 .9 5 ea_

NI -CAD BATTERIES
Nylon ca se k ap fc 1.2V 95 amp. hour. 11 3 / 8" H
x 5%" D x 3 " W. LI K E NEW .
PRICE : $ 12 .95
5 b atteries w ith connecting bracket $ 3 9 .9 5

PA NEL METER 0 -100 rnicroarnps 2% " round
scale r eads in %. N EW .
P RI C E : $ 1. 9 5 ea.

TRANSFORMERS
11 5/230 V input 60cys.
300V 10ma.
12.6 VeT @.5 A
P R ICE ; $ 1 .0 0 ea . or 6 for $ 5 .0 0

TR / \,N SFOR MERS
115V-60 cv, input open frame. Sec . 24-24-24-24
@ 10 amp. ea. Can be used in parallel, o r series.
PRI C E : $ 9 .9 5 sa . •. .S H PT . WT' 24#

T RANSFO RM E R S
11 5 V 60 cv , open fram e. Se c. 3 6 -0 -3 6 V @ 15
am ps .
PRIC E: $9.95 W 2 f o r $ 17 .0 0
SH P:r. wr 2 2 Tf

ARC 5 5-IF ST R I P A ND AUDIO AM P. U nit
NEV\i.
PRICE: $4.95 ea.

CO N T R O L H EAD C345U
CO N T AINS:

1 water proof 4" sp eaker
1 dB Meter
1 A u d io Am p .

I n 00 co lo r alu m . ca se (8" x 12" '5, 1 0") . NEW.
PRICE : $ 6.9 5 ea. • . .SHPT. W T. 27Tf

OS M-SO (SIMILA R T O T E X T R O N I X 5 3 5 ) E x 
cel lent condit ion. c h eck ed ou t an d G U A R AN 
TEED w itho ut p lu g ' i n .
PRICE: $299 .00

GENE R A L RAD i O FR EQ. STANDAR D 1100A
& 11 05 A . 2 comp let e ra ck s, EXC ELL ENT CON
D ITI ON, G U ARAN T E E D .
PRICE: $795.00....SH PT. WT. 600#

T APE R EC OR D & PLAY BACK A MPLF . In
clud e bias osc., d B Meter, standard 19" rac k
m ount , eq u al i zati o n sw ft c hab fe 3%, 7 %, and 15

IPS. #
PRI C E: $ 2 4 .9 5 . ...S H PT.W T. 50

DIO DE S
1 am p. b ullet type diod es with si lv er leads 600
p iv @ 1 amp.
10 f or $ 10 0 or
110 for $10.00

HP 710B POWE R SUPPLY 100-360V@75ma.
6. 3. V C T
PRI CE : $ 9.9 5

All prices are F.O.£. our warehouse, Philadelphia, Pa. A ll merchandise described accurately to the
best of our k no wledge . Yo ur purchase money refunded if not sat isfied. Terms are cash and m ini
mum order is $5.00. A!1 merchandise subjec t to prior sale.

Phone : 215-H02-5511

• or 215-H08-7891

1206 S. Napa St.
Phila.• Pa. 19146

SELEGT801IGS.._...



see the Mann
for the best in USED FM
communications equipment .

Two-Way FM Units • Walkies • Repeaters
Mobile Phone • Bases • Mob iles

Here are some of the great buys at Mann . . .

MOTOROLA 6 METER MOBILES

T41GGV 30W 6/12V Vibrator Supply in 10" housing, with ace.. $60
T51GGV 60W 6/12V Vibrator Supply in 15" housing, with ace.. $70
U41GGT 30W 12V T·Power Supply in 10" housing, with ace $125
U51GGT 60W 12V T·Power Supply in 10" housing, with ace $145

MOTOROLA 2 METER MOBILES

T43GGV 30W 6/12V Vibrator Supply in 10'" housing, with ace. . $99
X53GAD Two Separate 60W Transmitters, single receiver in 20"

wide housing, 6/12V Dynamotor supply with ace. . . .. $66
T53GKT Two Separate 60W Transmitters, single receiver in 20"

wide housing, 12V T-Power Supply with ace $120

MOTOROLA 450 MHZ MOB ILES

U44BBT 18W 12V T-Power Supply in 10" housing, with ace. . ..$1 15
U44BBT-3100 Sameasabove i50,with Private Line, with ace.. . .$135

WRITE FOR FREE CATALOG

Mann Guarantee
Money refunded without question if equip
ment is returned w it hin 's eve n d ays from
shipment. undamaged, freigh t p repaid.

Condit ions of Sale
Unless otherwise specified, equ ipment is
used, and is sold as-is . All items sh ipped
FOB Tarza na, Californ ia . Crystals. ovens.
antennas not in cluded unless specificall y
stated in c a t a log. All e q u ip m e nt is sold on
Oil .irsf-come. fir st-served basis.

A1ann COMMUNICATIONS
p.o. Box 138. 18669 Ventura Blvd., Tarzana, Calif. 91356

Phone: (213) 342-8297



IE YOD' E N AMATEUR*
YOU QUA!LIFY EOR
~HE OWEST PRICES

~HE SURPLUS I DUSTRY
HAS TO OFF R!

Handle-T alkies
V HF and UHF Transm itter St ri ps
VH F and UHF Rece iver S tri ps
Trunk-Mount & Dash-Mount Mobi les
NI-CAD Batte ries
Base Stations, Remote and Loc al
Compl ete Repeaters, V HF s U HF
Plus Accessor ies of al l kinds :

Ton e Encoders
Tone Decoders
CO R Parts

PLUS PLENTY OF SPECIAL GOODIES

SPECTRONICS
IS

THE
BIRTHPLACE

OF
REPEATERS

' A MATEURS ONLY. Include
call letters wit h all inquiries
and orders!

SPECTRONICS
" The FM People"

1009 GARFIELD AVE. OAK PARK , ILL. 60304



HYCON CO L OR BAR G E NERATO R: Walk ie T alk ie Citi zen Band : Factory Seconds.
Co mp let e w it h tubes w it ho ut crys tals, un- Good cond o2 for . . . . . • . . . . .• . . . . . .• . .• $3.95
checked .. . . . .. • . . • • • .. . . . _....... _.. $19 .95 MUFF IN PAN: F unnel t yp e, many uses. 110V
TS-186 FRE QUE N CY M ETE R : 100 to 10 ,000 60 cy • . . . .• . .• . .. . .. . . . . . . . . . . . . . . . . . . $3 .50

MC Accu racy ±.0 1%. 110V A C Pow er Sup-
WEAT HE R BA LLOON M ODU LA T O R: Com-
plete w ith bui lt-in barometric pressure element .

ply . . . . .. . . ... . . . . ... . ... . . . . . .. $75.00 New . . .. __ .. _. _.. _._ .. _. . . __.. _.. __ ... $2.95

TS-173 FREQUENCY METE R : 90 to 450 MC.
R T -7 0 /GRC TRA N SC E I V ER : Compac~ IA ccur acy .005. On ly _. . . . .. . . _. .. _.. . $75.00

TS-174 F REQU ENCY ME T ER : 20 to 25 0 MC 14" )(7"x5" : Lat e type 46-58 MC FM _. $49.50

$9 7.50 RT -l09/GRC RECEI V ER : 270-390 M C FM .

TS-175 FREQUENC Y ME TE R : 8 5 to 1000 Me . . . . _. . . _. _. •. . _. _. . . _. .. _... •. .$35.00
... .. . . . . . ... ....... ... .... . .. .. RT -l l 0/ G RC RE CEI VER : 380-550 MC FM

. . •• .. . __ . . . . _..... . • . . .. . • _. . . . . . .. . $75 .00 . . _• _. . __. . __ .. . .. . _. . _.. _. . ... _$49 .50
LM F REQUEN CY M ET E R : w ithout book, STE EL AN T EN NA WH IP: 8 % ft . lo ng .. $1 .49
good condit ion . 125KC t o 20 M C . ... . $25 .00
OS-8 SCOP L Portable, com pact and light E AR P HONE S
we ight . . . . . . . . . . . . . . . . . . .• .• . .• . . . . . . $49 .50 " Low I mpedance phones _. . . . _. . . . _. _. $ 1.50
T S -38 2 A U D I O OSCILLAT OR: 20 to "P ho nes and Boom M ike comb.
200000 cy .. _. ___ . . _.. ... . . .. _. • . _. $75 .00 A ircraft t y pe . . . . . • . • . •. . . . . •... ... .

*Tank ty pe .. •. . • . .. . . _. . _. . • _. _. . . __ . $3_95

SPECIA L COLLINS R390A w it h mech. fi lter, CRYSTA LS

m int cond o ... • . . • • . . . .. • . • • • .. • • . • . .$895 .00 ' 100 KC . _. . . . . . _.. _._ . •. _• . . • . . . • • . . $4.95

w ill Trade???? * 200 KC . . . . . .. . . .. . . . . . . . . . . . • .. • • . • $1 .50
* 1000 K C for LM or 221 . . .. . .. . .. . • . . $3 .95
* 1000 K C in FT -243 ho lder . . . • . . . . .• . . $3.50

TS 148 Spectru m Analyzer • . . . • • . . . . . $75 .00 A RC 11 for 190 to 550 KC ... •. . . ... . $1 4 .95
URR -13, 200 to 400 MC . • .•. . . . . . . .• •$97.50
2V rechargeable battery . .. . • ... . . . • . •. $2.49

TS 659 Teletype Test Set for checking Teletype
by sending out signals, motor driven .. . $19 .95 One Inch CR T Tube Mou nted In A Plast ic

Holder Wit h Cable Lead. .$4. 95

MODE L 14 REPER F w it h synch motor. As is D IAL T ELEPHONE can be used as extensio n
condo .. . . •. •. . •. . . . .. . . . . • . . . .. . . . . . . $1 4 .95 phonf:- ... .. ... . . .... ."; .. •. .. . ..... .. .. $4.95

TELETYPE PA PER , WITH CAR BON ** * BEAM F ILTE R . . . . . .. . . ... . . ... . . . . . . $ 1.95

Case of 12 rolls . . . . . . . . . . . . per case/$5 .95 JENN INGS VACUUM CA PAC IT OR: 125-25 0
REPE RF PA PER M -14 at 7500 V . • . • . • .. . . . . . . .. .. . . ... .. $9 .95
Case of 40 ro lls.. .. ... .. .. .. per case/$6.95 10-85 at 35, 000 V. . . . .. .. . . . . . . . .. .$29.50

TELET Y PE RI BBO NS 16 to 90 at 3000 V ... .. .... .. .. .. . •. $7 .95

Box of 12 each . . .... .. .... . per box/$2.49 U RC-4 VHF COM PA CT WA L K IE T A L K IE

88 M H COI LS .. • . • . . .. . . . . . . . . 5 for $1 .50 good to line to sigh t . Makes good 6 or 2 meters
. . . . . . . . . .. . . .. . . . . ... .. .. . ... . .$2 7.50

ASR TE LETYPEWRITER , COMPLETE
SUPE R OSC ILLA T OR - Late Type. Co nsist s of
18 crysta ls mou nted o n a turret with oven p lus

MODE L 28 te lety pe . ...... .. .......$1100 .00 t he proper selector co ils designed to select over
700 frequ encies. Only .. .. .. .. .. .. . .. . $ 14 .95
CONVE RT ER: 12 to 24 V DC at 4 Amps.

BC 348 Rece iver, Com plete unchecked. .$49. 50 Rotary type ... . .. . . . .. . . ... .. . . . . . . .. $7.95
VA RIAC 0-250 V at 6 am ps .. . . . . . . . . $24 .50
LS 166 LO U DSPEAKER : A 4 " square heavy Space prevents us from listing all i t ems. Please
d ut y PM loudspeaker wi t h an 8 ohm vo ice co il w ri t e us yo ur needs and we will answer im -
housed in a steel case, comp lete w ith an 8 ohm med iately ..
t o 800 o hm t ransf orme r .. . . . . ... . .. . . $3 .95
UR A-8 T elet ype : Converter, ch ecked and work-
ing. Good cond o . . . . .. ... . .. .. .. ... ... $97.50 T erm s: Rem ittance in fu l l or 25% deposit on
AC R ET RAC T ABLE CORD : 6 foot cord COD ord ers. Minimum orde r $5 .00 FO B o ur
mounted on spr ing loaded whe el .. ... .. $1.00 wareho use. L. A . Calif.

J.J. G LASS ELECTRONICS

1624 SO. MAIN ST.
LOS ANGELES , CALIF. 90015



1 CERAMIC FilTERS
1 4 5 5 Kh z c e ra m ic f ilters type B F -4 55-A. T h ese

I
fi lt e rs w ill h e lp to sha rpen t h e selectiv ity o f most
sets using 4 5 5 K hz IF ' s . U se across cathode b ias
res is to r in p lace of a capacitor, o r in trans is to ri z ed
sets, across th e e m itter bia s r esisto r . Imp edan ce is

120 ohms at 4 5 5 Khz . DC re sist a n ce is infi nite.
l t m pedance incr ea ses rap id ly a s yo u le a ve 4 5 5 K hz .
l Pl an you r o w n LC . f ilter ci rcu its at very lo w cost
10 f or $ 1 00 . . _ _ _ . . . . 2 5 fo r $ 2.0 0

TOROID POWER TRANSFORMER
T 3 -Ha s p owd e red iron c o re and is b u ilt li ke a T V
fl y -b ack tra nsform e r. Opera tes at a b o u t 8 00 cp s ..
1 2 vee p ri. us ing 2 N 4 4 2 ' s o r equ iva le n t. D C o ut put
of v/db tr 4 7 5 vol t s 9 0 w a t t s . CIT feedbac k w ind in g
for 2N 4 4 2 ' s . . . . . . . . $ 2 .95 ea ,

. . . . . . . . .. . . 2 for $ 5 .0 0

TRANSFO RMERS
P 4 _ 1 0 5 -1 1 5- 125 v 60 c y c r t. 6.4 v @ 11 A. 2 05 v @
Y2 A , 1 7 v@ 4 5 mA ( re lay p o wer) . Wt . 10 lb s $ 2 .95

. . .. .. ... . . . .. . $5 .0 0
P 5 -Pri. 1 17 vael1 2 vdc. S ec . 1 : 295 vdc (v/d bl r) @
8 5 m A o Sec . 2 : 1 2 .6 vee @ 2 .6 A & C T w ind ing f o r
v ib ra t o r . D ouble h a lf shel l. W t . 2 % lb s $ 2 . 2 5 ea .
2 fo r $ 4. . . . . . . . . . . $ 4.0 0
P6 - P r i. 11 7 vec / t z vd c. Sec . 1 : 275 ve e (v/d b lr) @

1 50 mA o S e c. 2 : 12 .6 vee & CT for vib rato r
w in di ng . W t . 4 % lbs . . . $2.95
SR ·42-46 ty p e 2 f o r $5 .00
P7 - 1 1 7 vac p r i. Sec . 1 : 18 5 vee @ 1 2 0 rnA. Sec. 2 :
6 .3 vee @ 4 A. D o ub le hal f shelt m ail bo x type .
S X- 1 4 6 ty p e .. _ $2.75 ee , 2 fo r $5.00
P8 - 11 7 vee p rl, S ec. 1 : 4 70 CT . DC ou t of br id ge
660 v 3 0 0 m A ma x . S ec. 2 : l Oa vee - 10 mA for
b ia s. Sec. 3: 12.6 vac @ .7 5 A to 6 .3 vee @ 6A.
Ha lf shell H T ·46 t y p e . Wt. 7 % Ib s .. . 5 3 .50
P9 - 1 17 vee p ri. S ec. 1 : 9 0 0 vac@ 3 0 0 m A . S e c . 2:
1 00 vee @ 10 m A bi a s . Sec . 3 : 12. 6 va c @ 2 A.
Dou b le ha lf shell. W t . 16 Y, tb s . . . . ... 5 4.50
P10-1 7 7 vee p ri . S ec . 1 : 9 6 0 vac CT@ 16 0 rn A .
Sec. 2 : 41 5 va c CT a nd tap at l Oa vac @ 1 0 m A
b ia s . S ec. 3 : 1 2. 6 vac @ 4 .5 A . Do u b le she ll m a il
b o x type. W t. 8% lb s . $ 3 .75

OUTPUTTRANSFORM~RS
59t each or 3 for $1.50

OT·2 - P r i. im p . 7 0 00 ohms. Sec. 3.2 and 5 0 0 m for
p ho n e s o r 7 0 vo lt line . 3 watt s . F u ll sh iel d ed
dou b le half s hell.
OT3-Prim a ry im p ed anc e 550 0 o hms. Seconda ry
impeda nce 3.2 oh ms. SX · 122 type.

TUBES
N e w bulk p ackaged t u b e s made by R C A

6BA 7 - $ 1 .0 0 6 for $5.0 0
6 CX8 - $ 1. 0 0 .. 6 f or $ 5 .00

1 2 A U 6 - $ .6 0 _. . . 6 for $ 3.0 0
6805 - $ .85.. . . . . . . . . . . . . . . 6 for $ 4.50

12A X 7 - $ .75 ... 6for$4.0 0

CABLE
R G 19 6 AU 5 0 o h m tef lo n c o a x ia l cab le . Outside
diame ter .0 8 0 " R F lo ss .2 9 db p e r f o o t at 400
M Hz. S ilver p la ted s hi el d ing and co nductor . Used
for intern a l cha ss is wiri ng , a n t en n a c o u p ling. R F
coup li ng b e tween s t ages, e tc . R andom le n gths f ro m
35 fo ot to 150 f oo t . Co lo rs : b lac k , b rown , g re y ,
o ra nge. Regu la r pr ic e 23t p e r fo o t . O u r p r ice 5t per
ft , $3.0 0 p e r 100 ft .

SEMICONDUCTORS
S2-Ampe rex 2 N 67 1 , 1 0 0 M Hz FT. R F a rriplifie r ,
m ixer , 4 le ad T O- 5 c ase ..... $ .4 0 ea , 6 for $ 2 .00
S3-Amp e rex 2 N208 9 RF amp. mix e r o scillator
$ .35 ea . 1 2 for . . . . . $ 3 .00
54-Delco DTS -4 13 S ili con NPN plana r T O -3 c a se.
4 00 vceo l aO rnA co ntinuous. Hfe 2 0 @ 5 v 500
rnA . FT 12 M H z. Used as T V ver t . outpu t S 1. 0 0 ea ,
6 fo r. . _ . _$ 5.00
56- RCA l N 3 7 5 4 SI licon Diode 1. 3 A 1 2 5 piv.
Si ng le e nd ed T O-l case. Used a s b ia s in g d io d e in
p o wer a m p base to em itter ci rc u it o r gener al
p u rpose . $. 1 5 ea , 8 fo r $ 1 .00
57-Fai rchil d FD -l 00 u lt ra ·h ig h spe ed sw it c hi ng 2
nano sec . recovery t ime . U p to 5 0 0 M H z. 75 piv 10
rn A . Used as genera l p u rpo se rf a nd signa l d iode.
S il icon p la na r t ype .. $ .25 ea , 5 fo r S l .00
S8- T e xa s l nst , 2N7 4 6 Z e ner d io d e 3 .3 v 400 mw
$ .5 0 ea. 3 fo r $1.00
S9-Sa r k es-T a rz ia n 1 N 302 0 Z ene r diod e 10 v 1 w
$.6 0 ea . 2 f or. . . . . . . . . . . $ 1. 0 0

CAPACITORS
C l -Aero vox t ra n smitting c apac it o r s f o r u se in
co u p lin g power a mps t o P i-n ets . H igh ampe rage ,
hi g h volt a ge ( 1 5 k v] t y p e . H I· Q H PA 42BC a xi a l
sc rew t e rm inals %·2 0 w it h sc rews. S ize : 1 %" b y
5/8 " lo ng . A ll s ilver const . Heavy s il ve r p la t ed
t e rm inal s 'a nd sc rews. 68 0 0 mmfd $ 2 .0 0 ea .
3 fo r.. .. _...... . . . . . . . . . . . . . . .. .. $ 5 .00
C2 - Plastic Cap In c . T y p e " O F " h igh voltag e g lass
capacito r..0 05 , 8 000 v. S ize: 1 %" x %" x 8 -3 2
sc rew termi nal s $ 1 .50 e a, 4 for $5.0 0
C3-Mallo ry c o mputer g rade electro IVti c c a paci tor s
1550 mfd 1 50 vee. F res h s t o c k fo r u se d uring
1 9 7 1. S ize : 2 " x 4 }.;; " w it h plastic insu la tin g s leeve
$ 1. 0 0 ea. 10 f o r _. . . . . .. . . . . ... . . .. $ 7 . 50
C 4 -PC mounting 9 00 rnf d . 1 5 vd c . S iz e 5/ 8 x
1-718 " h ig h . . . $ .20 ea , 6 fo r $ 1. 0 0
C5-Axial lead 250 m t d . 4 0 vdc. S ize 5/ 8 x 1 Y., ..
lon g : . . . . . . $.20 ea , 6 fo r $ 1 .0 0
C6 -Ax ia l lea d 1 5 m f d . 20 vdc. T a ntal u m Si ze % x
Y." lo n g $ .2 5 ea, 5 f o r $ 1 .00

RElAYS
LRY 1 -Potter & Bru mfi e ld la t c h in g relay S PS T
1 1 5 v·2 4 v/1 2 vdc dua l c o ils, h orizonta l mou nti ng .
l W ' x 3 " x 2 " $ .75 ea . 5 fo r $3.0 0
L RY 2 -Potter & B r u m f iel d la t c hi ng re la y S P OT
1 1 5 v·24 v / 1 2 vd c $ .7 5 e a , 5 fo r $3.0 0
R Y l - S e ns it ive re la y f o r u se in tra n sistori zed en
c u its. 1 0 0 0 o hms. P u ll in 5 rn A a t 5 v, S PS T . Ca n
be u sed as S POT . 1 %" x 1 %" x 1 " $ .75 ea.
5 fo r . . . . . . $ 3.0 0
R Y 2 -Se ns it i\/e re la y fo r use in trans ist o ri zed cir
cuits. 2 000 o h m s. P u ll in 5 mA at 10 v , SPS T . Can
b e used as S P O T. 1 %" x 1%" x 1" $.75 ~a . .
5 fo r _ _ $3.00

Toroi d c o r e , reactor o r in d u c t o r . C ore s iz e y,"
thick 1 " w id e 2 3 / 8" od I 3 / 8 " id. S i lic o n s teel
sp iral w o u nd plastic covered cor e. T hi s t o r o id core
now has 2 9 6 t u r ns o f m8 w ir e w o u nd a ro u nd
core. Core w e igh t 13 o z . wi re we ight Y, lb. tota l
weight I lb. 5 o z. R o o m fo r ad d iti on al 12 vol t
primar y a nd feedbac k w ind in gs. CA N b e u sed fo r
p o w e ring _F M w it h vo lt ag e do u b ling c ir c u it. Ap
prox im ate, b .C . output 50 0 vo lt s . P o w e r in p ut up
t o 2 0 0 w a t ts. . $ .9 0 ea , 3 f o r $2 .50

A ll p ri ces F O B Racine, Wi se . O rders u nder $ 3 .00 incl ude 5di h andling cha rge . Pl ea se all ow eno u gh
p ostage , e xcess w ill b e r efu nded. A ll weights are n et w ei ghts.



IMPOSSIBLE? . . BARGAINS IN SURPLUS ELECTRONICS (AND OPTICS)

. . . . . $ 2 .00
15.00

.. . . ... .... . ... 100.00

o PUSH BUTTO N SWITCHES
These high grade mou lded bakelite push

button switch es were made to be used as a
comp uter entry device. Uses a re limit ed on ly
by vourJmaqinatio n. Consists of seven sec
tions , six double pole do uble th row and one
fou r po le do uble t hrow. May be cu t apart to
make seven independen t swit ches. Alterna te
act ion, simila r to sw itche s on profess ional
audio equ ipment .
PBS·1 $1.25 each

SP61 6A, SP63 1A, SP670 A. SP680A $0.50 ea. p.p d.
SP620A, SP629A, SP659 A, $0.75 ea. p.pc.
Minimum order $5.00 wort h of logic. A 20% Disco unt o n orders of
100 or more units .

o DIOD ES BY THE FOOT!
These d iodes are packaged in ro lls, for automatic mach ine

insert ion, spac ed 0.2 inches apart , so t here are 60 to t he fon t . They
are TRA NSITRON SG 2947 general purp ose silicon fast switch ing
d iodes, 75 volt, 0.1 amps, in glass package. Buy a few feet and y"u
shou ld have diodes handy all the t ime. Pull t hem off th e stri p as yo
need th em . At a BARGAIN lo w price.
D 1 Foo t (60 diodes)
0 10 Feet (600 diodes) .
D 80 Feet [5000 dio des) Full Ro ll

O D T L I NT E GR ATED C IR-
CUlTS .. 80% DISCOUNT
This is t he SP600 series of int e

grated circu its mad e by Sprague and
Signet ics. Co mpatible with ot her man
ufact urers integrated circu its. Each
ord er will include circuits for decade
coun ters , bi-direct iona l counters, de
co d ing c ir cui ts , shift r(!gisters,
memo ries and many ot her circu its , in add it io n to data sheet s. Th ese
I.C.'s represent one of t he latest and most economical logic families
for eq uipment des ign. Available are th e SP620 J·K flip-flop, SP629 A
R-S tnp-uoo , SP631A quad 2 input gate expander, SP659A du al 4
input buffe r d river, SP670 A t rip le 3-inpu t nand/nor gate, and
SP680 A quad 2 input nand/nor gate . Removed from new equip
me nt .

,~.I
~

D G OV E R NME NT SUR P LUS G EIGE R
COUNTER
" USAF" rad iation detecto rs are in like new

cond ition , with instr uct io ns. Shin pocket size,
in gray plast ic case. Requires one each 1.35 V
and 5.4 volt me rcury batt eries, cost about
$3 .00 . Will o perate fine lrom less ex pensive
penlite batteries. Quant ity limited .
ASAF GC . . ... $7 .50 ppd.

D POWER SUPPLY KITS
We have taken a select group

of surp lus components, and put
toget her t his bargain k it. The kit
includ es a ll comp onent s req uired
to ma ke a pow er supply as
shown capable of supply ing 24
volts at 2 amps, 12 vo lts at 4
amps or 6 volts at 8 amps . You
cou ldn't build or buy t his same
supp ly at 4 times our low pr ice
of $13.50 . For an add it iona l
$8 .00, we supply th e P.C. board and components to build an
integrated c ircuit regulator for th is sup ply, using a silicon powe r
tr ansisto r and the I.C. regulat or described elsewhere in t his ad.
o Power Sup ply Kit, Unregulated $13.50
o Pow er Supp ly Kit, Regulated $2 1.50

o EXPERI MENTER S TT L LOGIC KIT
This k it conta ins sixt een J-K flip--f lop, e ight

dual fo ur input nand/ nor gates, e ight quad two
input nand/nor gate s, eight tr iple th ree input
nand/ nor gat es and three of ou r instant u ltr alarge logic cards w ith
mat ing connect o rs. Fu ll informat io n on th e int egrated circu its,
including circu its for counters, decoders, me mories, shift registers
etc . are included. T he I.C.' s are made by T.I. Sprague or Sigrieti cs
(no cho ice) and are new pack aged in t he tlat-pek conf iguration.
I.C.'s a re o r equivalent to 54/7400 series logic.
LOGIC EXPERIMENTATION KIT LEK $29 .50 p.pd .

o SPECIAL INTEGR ATED CIRCUIT VO Ll AGE REGUL ATOR
Lat est type , Moto rola MC1460 G, RCA 3055 or eq uivalent . Range

3 to 30 volts at 200 MA, 4 ampe res with externa l transistor.
Fo ldback current limiti ng makes it short circuit proof. Comp lete
w ith c ircuit d iagrams and data sheets. MFGS price ove r $6.00.

Our price " $2.00 each ---- 0 T1 T154 3 Unijuneti on x ststo r . . . 2/$ 1.00

o T1 2N38 19 FET Xsistor . ~ 2/$1.00
o lN 382 1A (3.3 volts ] 1 watt, lN 3822A (3.B volts) 1

watt, 1N429 reference or 12 volt 3 watt zener,
Your choice . 3/$1 .00

o Socket for 14 pin DIP int egrat ed circuit . 3/$1.00
o Integrated Circu its, TTL flat pak, new or igin al pack

ages . .. 5400 q uad 4 input , 54 10 tri p le 3 input, 5420
d ual4 input , 544 0 power nand , 5470 J· K flip-f lop.
Yo ur cho ice. . . .. . 3/$ 1.00

o NOISE CANCELLIN G MICROPHONE
Carbon microphones used in h igh altitude

Air For ce G suits. Impedance, 40 oh ms at 85
mao dc. Uniform response 200 to 4,500 Hz.
Const ruct ion is bra ss nlvar and bake lite .
Rugged blast-pro of, sealed , a lt itu de com pen-
sated . New with applicat ion sheet . Minimu m ord er 5 units .
5NCM . . . . 5 for $2.00 p.pd .

AL L ITEMS POSTAGE PAID IN THE U.S.A.

CHARGES WELCOME

BankAmer icard - MasterCharge - $10.00 min.

PHONE: 617 53 2-2323
P.O. Box 44, Hathorne, Massachusetts 019 37

B. & F. ENTERPRISES

o Hl-Fl Headph on e Speakers,
MFG G.E. Make your own
Hi-Fi head set, 10 z,
Price . . . 2/$1.50

o GIANT 80 PAGE ILLUST RAT ED CATALOG jammed
with BARGA INS in I.C.'s , Electro n ics, Opt ics, G. I.
Watches. etc. Free with any order or send $.25 .
Price $ .25.

.75

.75

1.00
1.00

1.50

2.00
2.00
2.00

3.00

. $ .50
.50
.50
.50
.50
.50

TTL INTEG RATE D CIR CUITS
TT L 7400 series I.C.'s need no introdu ction to t he elect ronics

ex periment er. They are the latest most frequent ly used unit s. Our
units are brand new, fu lly marke d and are guaranteed to meet
o rigina l manuf actu rers specificatio ns. Th e low price needs no
co mment !
D 7400 Quad 2 input nand gate
D 74 10 Tr iple 3 input nand 9iIte
0 7420 Dual 4 input nand gate . .
0 7430 8 input 9iIte
D 7440 Dual 4 input driver .
D 7450 Dual 2 wide 2 input ex pandable

D 7470 J . K. flip-f lo p .
07472 J. K. maste r-slave f tip-tlop .

0 7473 Dual J .K. fflp -flcp .
0 7474 Dual type 0 f lip· flop

D 7480 Full adde r . . . .

0 7490 Decade count er .
07492 Divide by 12 co unter
D 7493 4 bit binar y counter.

D 744 1 BCD to decimal decoder driv(!r .



FM SCHEMATIC DIGEST

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 Y7 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
1100Tremont Street

Boston, Massachusetts 02120



PROPAGATION PRODUCTS CO.
P. O. Box 242 Jacksonville Fla.

TECH MANUALS
-Th is is a sa mpl e listing of our stock. Some ar e one of a k ind, man y we have in stock in large
qu ant ity. We also have hund reds of others not listed .

A ll ma nu als listed a re o r igina ls, not copies, an d 99% ar e br and new, un used .
A LA-2 H" 6 .0 0 AAc-sr "l'l MI , .00 L M _17 , S 8.00 TS· 186d HM ' 8 .00
A LR-S H" 9. 00 ARC-52 H M' 10.00 L M -18 , S 10 .00 TS .1 86e HM ' 8.0 0
A L R-8 H" 13.00 A RC-62 ,eo 10 .0 0 LP.:'! t e 10.00 TS -4 03 H M ' 7.50
A PA-6a H" 8.0 0 ARC-55 HM' 9.00 LR ,S 9.00 TS _418
A PA.-6 H" 8.00 ARC-94 HM ' 9.00 LR -' ,S 10.00 abc/o H M' 9.00
APA-l 1 HS' 7.50 ARC-1 19 HM' 9 .00 L R -2 ' S 10.00 TS -4 19 H M' 9.00
APA ·16 HS ' 8 .0 0 ARC-120 HM' 9.00 LA·3 ta 10 .aO TS-509 HM ' 6.50
A PA -17 HS ' 9.00 ARM-S HM' 7.00 MAR re 12 .00 TS.5 10.a H M' 9.00
A PA _l1l1 HS' 9 .0 0 ARM _1D HM' 7 .00 M " os 7. 00 TS-587 HM ' 7.50
A PA -5 6 HS ' 15. 0 0 ARM-19 HM' '.00 MN-26c re 9.00 TS -6 22 HM' 8.00
APA.s t HS' ' .00 ARM-24 '" 7.00 MN-62a ie 10.00 TS -7 68b HM ' 7 .50
APA-89 HSO 7 .00 ARM-25 H M ' 7.00 NA_l te 10 .00 TV-3/ll HM ' 7.00
APA-125 ,," 7.50 ARM _25 '" 7.00 NG" ,S 9 .00 TV-3 cJu H M' 7.00
APG-30 HS ' 9 .00 A RM-35 "S 7.00 PR C-1 7 , S 7.00 T V _4 H M' 7.00
A PM _7 4 HM' 7 .50 ARM-53 ,eo 7 .00 PSM-4, 4a , S 7.50 TV-7 HM' 7. 00
A PM _78 HS ' 7. 50 ARN-5 HM' 8.50 R-278+ ' S 9 .00 TV- l 0 HM' 7. 00
A PM-1 2 3 HS' 7.50 ARN-6 HM' 9.00 RA-18 cl , S 9.00 T V _2 HM' 7. 00
APN_l HM' 8.50 ARN-8 HM' 4 .00 RA-18c2 'S 9.0 0 U8-1 H M' 6 .50
APN-4 HM' 20.0 0 ARN-12 H M' 5.00 R A -21 a ' S 9.00 UPM_1.

APN·9 HM' 20.00 ARN-14 H M ' T2.oo RAK-6 HM' 9.00 la ,b H M ' 8 .00
AP N-22 HM' 15.00 ARN -14a H M ' 12 .00 RA L -7 'S 9.00 UPM _2 H M' 6.50
APN-41 HM' 10.00 ARN_14b H M ' 15 .00 RAQ-2 ' S 9.00 UPM-4a ' S 9 .00
APN-59 HM' to.co ARN_14c H M' 2 0.00 RAQ-5 'S 9.0 0 UPM-8 HM' 7 .50
A PN-67 H M ' 10. 0 0 ARN-14d H M ' 15 .00 RAQ-6 te 9. 00 UPM-8b H M' 7.50
APN-70 HM' 15 .0 0 A RN-21 "S 20.00 RAS-2 'S 9.00 U PM-9 HM' 7.50
APN-97 HM' 10.0 0 A RN-2 1b H M' 15. 0 0 R A S- 4 ' S 9.00 UPM-9a HM, 7.50
A PN_1 17 HM' 10. 0 0 AR N-30 HM' 9.00 RAS-5 '" 9.00 UPM-10b HM' 7.50
APN-122 HM ' 10 .00 ARN-32 H M ' 7 .50 RAX- l '" 9 .00 UPM-1 1 HM' 7.50
A PN-1 30 HM' 10.00 A RN·41a HM' 7.50 R8 8 -3,4 ta 9 .00 UPM 11a HM' 7. 5 0
A PN·132 H M' 10 .00 A RN-52 H M ' 9 .00 RBB-6.S re 9.00 UPM-14 HM' 7.50
A PN-141 HM ' 10 .00 ARQ_5 H M' 7.50 RB H-3 re 9.00 UPM-26 HM' 7.50
Af'Q-2a,2b H M' 8.00 ARQ-8 HM' 12.00 RBM-1.2 '" 9.00 UPM-32 H M ' 7 .5 0
A PR_ l HM' 9 .00 A RR-2 H M ' 7.50 R BM-3.4 '" 9 .00 Uf'M-42 HM' 7 .50
A PR -2 HM ' 9.00 AAR-S HM' 8 .0 0 ABO-l us 9.00 UPM-4 4 HM' 7 .5 0
A PA-4 HM ' 10 .00 ARR-15 HM' 12 .00 RBO-2,3 ta 9 .0 0 UPM-33b,c HM' 7.40
APR-5 H M ' 15 .0 0 ARR _16b HM ' 10.00 RCH '" 1 0.00 UPM-45 HM' 9.00
APA-6x HM ' 1 5.00 ARR-26+ HM ' 10. 00 RCK '" 10 .00 UPM-46 HM ' 7.50
A PR -9 H M' 15 .00 ARR·31 HM' 9.00 R O G ru 8 .00 UPM-55,
APR _1 2 HM' 10 .00 ART-26 HM ' 9 .00 R OR te 8.00 ;So HM' 8 .0 0
A P R · 13 ,," 10.00 ART-28 HM ' 10. 00 RDR-1 ru 12 .00 UPM-55.
APS-2 H M' 15.00 ART·28 ,," 10 .00 ROZ te 12 .00 ' ;So ,," 8.00
APS-3a HM' 15.00 ARW.26a HM ' 9 .0 0 R" te 7 .50 UPM-56 HM' 7.50
APS-4 HM' 25.00 ARW-56 HM' 9 .0 0 RUO , S 8.00 UPM-99 HM' 17. 50
APS- 19& HM ' 20.00 ASA-13 HS ' 19. 00 SCR-269f HM ' 7.50 UPM-l 09 H M' 10.00
AP S.2 0 a,c HM' 20.00 ASA·13 ,," 20.00 SCR_274N HM, 7 .50 UPM-1 11 HM' 17.50
APS-20o ,," 2 0 .00 ASB _3 HM ' 7.50 SCR -7 18do HM ' 7.50 UPM-1 16 H M' 6.50
A PS-31+ H M' 25.00 ASQ-8 H M ' 15.00 so -are/c H M' 7 .50 URD-4 ,S 8 .00
APS-33+ HM' 25.00 ASQ·10 HM' 15 .00 SG-58a1u HM' 8 .00 U R M-l HM' 6 .50
APS-42b HM ' 30.0 0 ASO-17 HM' 15. 00 SLa+SL· l 'S 7.50 U RM_23 HM' 6 .50
AP S-44 HM' 40.00 A TAIARA HM ' 8 .00 S LR-12b ,S 8. 0 0 U RM-25d H M' 8 .00
APS-45+ HM' 30.00 ATS HM ' 8.50 SPA-4b 'S 12 .00 URM_25f HM' 8.00
A PS-88+ HM' 30.00 A TO H M ' 9 .00 TA-12c HM' 8.00 URM-26a HM ' 8.00
APT·2 HM' 7.00 t::TK/ARK H M' 15 .00 T A -2 1a re 9.00 U RM-26b HM' 8. 00
APT-5 HM' 7. 0 0 T A -22b re 9. 00 URM-43a ' S 5.00
APX- l HM ' 8. 0 0 T A J _15 te 9. 00 URM_44 "S 9 .00
APX-6 HM' 10 .00 BC-348 - spec ify your TAJ-19 ' S 9. 00 U R M -44a HS' 9 .00
APX -6b HM' 10 .0 0 series letter - we have TBS-3 re 9.00 U R M -5 2 HS' 9 .00
APX-6b ,," 10.00 manu als ," ." TBW-3 '" 8.00 URM-52a HS ' 9.00
APX·7 ,," 8.00 modeJ• .•. $9.00 ea. T B X -8 ra 7.50 URM-58 H M ' 8 .00
APX -25 HM' 15 .00 TBY,±~ re 7.50 URM-64,
AQS-4a HS, 15 .00 TRY·2 rs 7.50 ". H M ' 9 .0 0
ARA-19 HM ' ro.oc BC-4 00 re 9. 0 0 TBY-7 ta 7.50 URM_75 H M ' 7.50

AR" H M' 8. 00. BC -640a us 8.00 TCE·l OS 9.00 lJRM-80 '" 7.50
ARC- l HM ' 12. 0 0 BC-949a ta 8.0 0 TCS-5 ' S 12 .00 URM-129 re 6.50
4AC_2 HM' t2 .00 DAE/CA E· T ' S 9.00 T CS-7 ' S 12.00 URM-130 OS 6 .5 0
ARC-5 L F H M ' 12 .0 0 T CS-9 ie 12 .00 URR-35 re 9 .00
AAC-5 VHF HM ' 12 .00 OAS/DAS-2 'S 9.00

T CS- TO, 11 OS 12 .00 UR R _35c '" 9. 00
ARC-12- OF·202 ' S 12 .00

T CS_12 re 12 .00 USM-3 a '" 7.50
RT;S HM' 12. 0 0

OU_ l ' S '.00 TOB-2 'S 9.00 US M-2 4 c 'S 9. 00
A AC·12 OZ_l ' S 8.00

TOE-2 ta 8.50 USM-25 HMI 8.00
(R -l1) HM' 8.00 FGC-7a 'S 9 .00

TOZ re 2 0 .00 US M -2 5 ,," 8.00
ARC-19 HM' 9 .00 GO-9 re 8.00

TED-3 re 8.50 USM-29 'S 15 .00
A RC-27 HM ' 9.00 GP -6.7 re 8.50

TAM-l ru 6.50 USM-31 ' S 7.50
ARC-27 ,," 12 .00 LAE-T ta 8.00

TS-34a ta 9 .50 USM-32 'S 7.50
AAC_28 HM ' 7.00 LAF-2 'V 8 .00

TS4' '" 6 .00 USM-34 '" 7.50
ARC-30 HM' 8.00 LM-2 ' S S.OO

T S -147 d ' S 8.00 USM-44.
ARC-38 HM' 10.0 0 LM_7 rs 8 .00 .... 'S 9.00
ARC-38 ,," 10 .00 LM-13 'S 8.00 TS-155c H M ' 8.00

USM-l05a 10 .0 0
LM-14 'S 10. CO TS -186 HM' 8.00 re

ARC-39 HM' 10 .00 TS.186a HM ' 8.00 USM-140b ta 10 .00
ARC-48 H M' 16. 0 0 LM-16 'S 10.00 USM-141 a '" 10.00

. P R ICES ARE AS LI S T E D FOR E ACH MAN UAL, WE PAY POSTAGE IF O R DER RECE IVE D
A LON G WI TH Y OUR CHECK. I F WE SHIP OPEN ACCOUNT POSTA G E WI LL BE A DDED
T O INVOICE V A L UE .
eWE S TOCK E XC ESS MILI T AR Y M ANUALS O N L Y - NO THIN G COVERING COMMERCIAL
EQUIPM E N T .
• Wr ite u s abo u t a ny ne eds t hat you may h ave , we might b e ab le to supply just t h e m anual you need

ORDER TODA Y - Y OU R MANUAL MIGHT BE SOLD OUT TOMORROW!
A ll publications are subject to prior sale without notice .



•

•

HNEW"
CALIBRATOR

FROM

•

• 100 - 50 - 15 KC MARKERS
• ZERO BEAT TO WWv

• USES NEW 100KC CRYSTALS
(included ' in all units)

• GLASS EPOXY BOARDS
• VERY COMPACT

1" X 3" X W'
• 3.5 V. OPERATI ON

ARN· 30 108-13 5 mc tunable rece ivers. High
freq ue ncy vers ion of th e famo us eem
mand rece ive rs. listen to local airport
frequency or convert to 2 meters. like
New w ith s c h e m a t ic a nd operating in-
structions. 12 Ibs . . $ 14 .95

the all
CRYSTAL

$3.00
3.00
5.00

10/5.50
10 / 5.50
10/8. 50

10/ 18.95
10 /1 8.95

$1.00 ea .
10/9.25

•..

.....75 (
...75 t

........... .. ............. .........._ 50 ('
.... ...... ...............50 ('

•

NEW NATIONA L Long Life Nixie tubes NL
940S 0·9 with two d ec im a l points

$4 .50 ea. 10/ 4 2.9 5
SOt each
..... .....$3.95
....10 /3.00

500 PF • 20 KV
600 PF· 12 KV
40PF· 5KY
50 PF • 7.5 KV

SOCKET for NL 9405
100 KC CRYSTAL NEW ..~ ~ ..
88 MH TOR OIDS _ _..

• •

M e 780 P Decade _._..__._ _.
Me 767 P Quad L at ch _ _ _.._ _ _ .
Me 9760 P Decade ...........•._ _ _._._ _. .

ONE EACH OF 3 A BOVE $10.50

7400 Qua d 2 In p ut NA ND Gate 7S\" 10/ 6.9 5
7404 Hex Invert er 85 ¢ 10/ 7.9 5
744 1A Deci m a l Decoder / Driver

$4 .23 10/39.95
7473 Du al JK Flip-flo p ..., $1.60 10 / 14.95
7475 Quad Latch $2 .30 10/ 21. 50
7490 Deca de Co unter $2.70 10 / 25 .50
709 Op Am p $ 1.7 5 10 /1 6. 50
74 1 Op Am p , $3 .10 10/29.95
CA 3035 linear Am plifier $2 .25 10 / 21 .95
14 P in Du a l In line s oc ket termi na ls

25 ¢ 10/2.25
16 Pi n Dual Inl in e socket term ina ls

30t 10/2.75

DOOR KNOB CAPACITORS

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 .;
Ul 914 Gate 80.;
U L 923 J K Fl ip -flo p , $1.50
Me 790P Dua l JK Flip-flop $2.00
Me 890 P Du al JK Flip-flop .. $2.00

Me 789 P H ex In verter I
Me 724 P Quad 2 Input Gate
Me 799P Du al Bu ff er

• •

R & R ELECTRONICS
311 EAST SOUTH ST.
INDIANAPOLIS, IND.
4622S

Western Union facsimile m a c hin es , send
and re ceive pi c t u re s and m e mo s . Works
o n 11 5 v 60 cycles. Ship ped wit h auto
sta rt. auto-pha s e nee-te-pee, convers ion
in s tructi on s. 20 lbs. . $ 19 .95

• • •
Te lfax paper ...,,2¢ each 1000 for $ 12 .95

$5.00 minim um o rder. FOB India napolis



\JJ~?r., ;rI' "

MESHN~;~~~~~~~ ~: ..•....
John MeshnaJr. PO Bx 62 E. Lynn MA 01904 . .~ ie'',/'
Phone 617*595·2275 All material plus postage or shipping 1

EXOTIC DISCRETE COMPONENTS

FET N-CHANNE L 2N3819 unused mark ed, TI . . 2/1.00
709C OP AM P . . 1.50 CA 300B OPAMP 1.50
T IS-43 UN IJU NCT ION , TI ; branded 211.00
T RI AC S 600 PIV 6AMP, TO -66 case 125
TUN NEL D IODE GE SMTD-760 . . 1.00
T UN NEL DIO DE GE TD-717 . 75
LED V1S18 LE .. 125 I R LE C 125
LED DETECTO R 125 IR LED DETE CTOR 125
2N9 t8 TRANSIST OR NPNS VH F 300MW 15V 200M C 2/1.00
2N2218A T RA NSIST OR NPNS 3 watt 40 V 250MC .. . 2/1.00
2N290 7A TR A NSISTO R PNPS 1.8 watt 60V 125MC . 311.00
2N7 06 H I·FREQ TR AN SISTO RS 3/1.00
JK FUP FLOP TE XAS INST S NS470F . ..... . . . .• 3/1.00

455 KC IF ASSEMBLY
Complete mi niature 455kc IF amp assembly .
1.5 inches long, little over % inch square . Read y
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 hand les much
more due to being un
derrated for the mili
tary__ . #7 1-17 3/2:00 r

I

NIXIE TUBES
Bran d new BURROUGHS, 0~9 w / dectrnats.
#13 544 1, with socke t. List of $8.40. #13 5441 5.25

7400 SERIES IC GRAB BAG
Mi x of 7400 series DIP , unmarked untested .
Some schematics provided 10 for 1 .00

100 fo r 8.00
1000 for 60 .00

70 AMP POWER SUPPl Y KIT $16.00
Huns on 11 5V 60 cycle. We include diagram,
diodes, caps, resistors, transformer . Gives you a
cho ice of 6V at 70 amps ; 12 V at 35 amps; 24V
at 17 amps.
Shi p w gt . 30 lbs #P K -1 16.00

TI SOLID STATE 3828-866 REPLACEMENT

Brand new TI plug in solid state replacement
for 3B28. Replaces 866. .' . •..... ..... . 9.00

2/17.00

SYLVA NIA DIP IC
Brand new dual inline package, factory marked,
DTL ser ies. Priced at a new Low, Low

sosea 1- 25
40ti ea 25 -100

30ti ea over 100
932 - Dual 4 input ex pandable buffer
930 - Expandable Dual 4 input - NAND/NOR

gate
931 - JK/R S Flip-flop
933 - Dual 4 input expander
962 - Triple 3 input NAND/NOR gate
944 - Dual 4 input expandable po wer gate

LM FREO METE R $35.00~~~""

Lo west pri ce y et . w/tuoe»,
crystal and original cal i
bration book. Look O K
but unchecked. Typical
schemat ic f urnished.
8 lbs. . #LM 35.00

UHF T RANSMITTE R
One of the late r designs being released . Superb
work manship by HUGHES. Utili zes 3 pencil
tri odes w ort h over $46.00. Looks like a " nat
ural " for 220 me t ransmitter as it's on .264mc
now. Simple to lower freq. W/ tubes & sche
matic. Built-in pow er suppl y 400 cy cle w ould
have t o be changed. Measur es only 3x 4x8
inches. Nice piece of scarce gear, easy to w ork
on & f irst c lassco ndi t io n.
4 1b, #rA.401C 15 .00

Mfgrs' name withheld but
you 'll recognize th em.
Worth over $10 each.
Slightly below mfgrs specs
but tested OK & guaran
teed. Any SA-1, SQ, SQ- 1
or SQ~lO for $ 2.00 w /diagram. Many others on
hand, send for list.

PAMOTOR $6 .00
Brand new PAMOTORs for 115V 60 cy cle,
11 5CFM, li st of $18.00 each. M fgr guarantee of
100,000 hours.

6CW4 NUVISTA TUBES BRAN ONEW
2/1 .50



WORL~S LARGEST SELECTION OF
NEW,& USED TV CAMERAS & ASSOC. EQUIPMENT

ppd.-$ 2 .00 foreign

1911
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CATALOG # 911 A1
THE DENSON ELECT RONICS

PRICE
$1.00

COR~

OFFICE longview St. Tel. Area Code 203/875-5198

MAil POST OFFICE BOX 85

ROCKVILLE CONN 06066 USA



Ei FREE!
1971
EQUIPMENT
CATALOG

Tucker Electronics Offers High Quality
Reconditioned Equipment at Great Savings!
Tucker Elect ronics specializes in th e sale and servicing of all ty pes of military and commercial
test equipment such as osci lloscopes. signal generators, br idges. voltmeters, and sim ilar
instruments. Our experienced sales engineers can aid you in select ing quality test equ ipment
for your specific requirements at a cons idera ble saving in cost to you.
We maintain stock inventory of over 8,000 inst ruments by 250 di ffe rent manufacturers.
All our used equipme nt is reconditioned , cali brat ed. and fully guarant eed.

Tucker Elect ronics maintains a well-equipped repair and cali bration laboratory. Cali bration
standards are tra ceable to the Nat ional Bureau of Standards , and services satisfy the
requ irements of Mil-C·4 5662A. Our customer li st includes many nationally known elect ronic
and aerospace companies, as well as many government agencies. Turn -around time on
cali brat ion work is kept to a minimum for quick service.

Write or Call today for FREE catalog.

Ei !!!~~o!!
P. o. BOX 1050 • GARLAND, TEXAS 75040 • 214/348-8800

Our te chnicians consta ntly replenish an extrem ely wide inve ntory selection.



TE KTRON I X Plug-ins for san-sertes scooes. T y pes
B, 0 , E, K , L $ 60 .00 each

F LUKE 80 1 Different ial Vo lt mete r . . . $ 125.00
F L UKE 101 V AW M eter w it h 3 shunt s. . $ 125 .00
DU MONT 30 4-A Oscil loscope, 5-inc. . .. $ 100 .00
H EWL ETT-PA CK A R D 52 4-8 Co un ter , t o 10 M c.

Can use plug-in un i t s to co un t to over 200 M e.
Pluq-ins not included . .. . . . .. $400.00

HEWL ETT·PA CKA RD 523-8 co unte r, to 1 M e.
.. . . . . . . . . . . .. . $250 .00

H EWL ETT-PA CK A R D 18 5-A Sam pl ing Scope
w ith 187-8 d ual-t race p lug-in, $600.00

HEWLETT·PA CKA RD 41 5-A Standing Wave Rat io
1ndic ator . . . $ 45 .00

HE WL ET T -PA CKARD 520-A H igh Speed Scaler
for co unt er . . _ __.. _ $75.00

K ROH N -H IT E U F-101-A U ltra Low-D istor ti on
Power Amplifier . . _. . 575 .00

BALLANTI NE 320 True RMS V o ltmeter . S80 .00
BA LLANT INE 302CS!2 Battery operated A C

VTVM. . $35.00
ELECT RO- IN ST RUMENT S A -12 DC A m plifier in

portab le case $50 .00
KEP CO K R-2 Regul ated Powe r Suppl y , 195-325

vdc. 125 rna _ _ $ 35 .00
K EPCO K R-6 Regulated Pow er Supply, 195-3 25

vd c. 600 mao $50 .00
BE R K EL Y 5570 D igital Fr eq. Meter . 0 -43 M ega-

cy cle. Co unts to 1 cy cl e. . 5 250. 00
G-R 736-A Wave A naly zer. . $ 100.00
TE LE T RON ICS PG-200-AA Pu lse Generat or w it h

ex t ender. . . . '. . . . . . . . . . .. . $ 85 .00
MICROLIN E 123·8 Wattmeter Bridge. $ 35.00
PRD 650-A Universal Pow er Br idge. . . . . . $ 35.00
ESE 270- R Capacitance Bridge. Rack mo unt ing.

. . . ... . .. . .. .. .. . . . . .. . . . $ 100.00
U LT RASONIC INDUST R IES U lt rasoni c Gener

ator s. I n small table-top cabinets. Model G4001P;
80 K c., 80 w atts. . , $35 .00
Mod el G8 0Cl F , 80 K c. 120 w atts $45 .00

• ~EFF-TRONICS •

TEST EOUIPMENT
USED , CHECKED GUARANTEED IN GOOD WORKING CONDITION

DI GITAL M ECHAN ICA L COU NTE RS,
3-digits 28 vdc relay operated . T humb-w heel to

reset . Co un ts backw ards to zero. " Exposures
remain ing ." 1%" x 2X, : $ 1.00

3-digit , uncased. 3/ 8" high numbers. Left-hand
di git al tern at es 0-1-0- 1. 3/ 16 " d iam. shaft . 1%" x
11'. $ 1.00

WESTO N #1 524 0-500 AC M i ll iamater. 2 " rou nd.
. . . . . . . . . . . . . . .. . . . . . . .. . . . $2.95

POWER TR A NSFO RME R. 275 v. 125 mao 12 v, 2
amps . Upr ight mo unt ing . 8 pou nds $2.00

.. . . . . . . .. . 4for $7.50
META L-CA SED PA PER TUB U LA R CA PA CI·

TOR S, mi l spec.
100 vdc; .0 1, .047, .1, .22, .68 , 1 or.
20 0 vdc: .022, .033, .04 7, .0 56, .068, . 1, .33 ut .
400 vee: .0 15 , .033..047 ur.
600 vdc; .0022 , .004 7, .022, .047 uf. .. 10t each

200 vdc; .4 7 u f 400 vdc;. l uf, .22 uf. .. 15 t each.
200 vdc: 1 uf , 400 vdc ; .47, 1 uf . . . . . . 20t each.

SELE N IUM RECTIF IE R, Fu l l-wave Bridge , 55 V.

ac max . 3% amps . . . .. . , . . . $1 .00 each
. .. ... .. . . . . . . .. . .... . .. . . . . 6 for $ 5.00

GE N ER A L RA D IO POT EN TI OME T ERS :
:#971·M 5000 ohms. . 75t
SELSY N DIFF ER ENTIA L GEN ER ATO R, G. E.

2J 1H l . 400 cycl e unit , wo rks w ell on 12 vo lt s 60
cycles. for beam indicator , etc. New. . . _. $2.00

H UMI DI ST A T .. . Honeywe ll t y pe H468 1002-1
humidit y cont ro ll er. Co ntains a mic ro switch,
cl oses t he ci rcui t on decreasing humid ity .
D imensions; 1 7/8 " x 1 1/8" x 3%" deep. x."
d iam. x %" long adjust ing shaft extend s f rom the
end. Brand new. Only 45t each . . . . . 5 fo r $2 .00

WA VEGUI D E A SSEM BLY . X-ba nd . Co ntain s: 3
magic tees, 2 at te nuator s relay operated , 1
at teneato r cal ibrat ed, xtal mou nt , k lys t ro n, an
gles, co uplers, etc . Used, vy goo d . 30 lb s. $ 15.00

COAX RELAYS, f ro m MOTO RO L A " M OT RAe"
12 vdc co il. 100 wa tts RF . Con nections; 1
50-239. 2 RCA plugs. . $3. 00

G.E. "Vott -oac" vari ab le vo ltage t ransformers. In- OF FNE R CH OPPER A MPLI F IER ; mod el 190.
put 120 /240 v. , output 0-240/480 vo l ts, 35 w it h 12A U7 & 2 a2A X 7 tubes, chopp er. Used,
Amps max . Shpg. Wt. 60 pounds $ 35 .00 appear good _. . $4 .50

Prices are FOB our store . PLEASE includ e suff icient 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 .

• JEFF-IRONICS •
4252 Pearl Rd. Cleveland, Ohio 44109 749-4237



When it comes to great used mo bile communications equipment, we wrote
" the book" . . . Send lo r a tree copy 01 " the book" (our new catalog).

Here are only a lew 01 our LOW PRICES:
2 METERS

GENERAL ELECTRIC MA/E33 6 or 12 volts, 30 watts
Vib rato r Power Supply wi th accessories $140.00
MOTOROLA X43GGV, New Low Pri ce, Spe cial Model in 10" case,
30 wa tt , transm itt er narrow band , receiver wide band, vibra to r
powered, 2 Ireq. transmitt er , and transisto r powered 2 treq. " Private
Line" rece iver (sing le squelch), less reeds,
comple te accessories ..... $100. In quantities 01 ten .... $00.
S METERS

MOTOROLA FMTR140D, 6 or 12 vo lts, 60 watt , wide band.
Dynamotor Power Supply " $40.
Transmitter Narrow Band $50.
Fully Narrow Band $60.
comp lete with accessories (less accessories dedu!!t $15)

GENERAL ELECTRIC PRE-PROGRESS 4ERG RECEIVER,
ETS OR ETG TRANSMITIER
30 or 60 watts (as avail able), 6 or 12 volt s,
including all accessories $20.
UHF

MOTOROLA T44A6A with accessories $30.
T44AA V with accessories $48.

RCA CMU15A, .. 15 watts,minus accesso rie s $10.
For Your Convenience SCHEMATIC DIGESTS. (Po " Pa id)

G.E. SCHEMATIC OUTLI NE AND INTERCONNECTION DIAGRAMS
FOR GE 2-WAY FM RADIOS.

Vol. 1 Pre-Progress Line ('49 - '55) 25-50 MHz 72-76 MHz

Vol. 2 Pre-Pro gress Line ('49 - '55)
150-170, 405-425 MHz, 450-570 MHz each vo lume $4.50
MOTOROLA FM SCHEMATIC DIGEST
revised edition to 1960 $6.50



RADIO BOOKSHOP BIG DEALS

I
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7 :i USE F U L TRANSISTOR
CIRC UI TS If you've bee n
lookin g fo r a transistor circ u it
t o do a speci a l job, chances are
t here is a ci r c uit in th is b ook
t hat w ill give yo u a h ead sta rt.
I t cove rs ci rcu it s for aud io.
receivers, transm itters a n d t est

l?'o'G~e.n.t : $ 1

SIMPI.IFIED MATH Do es
m a t h sca re you? It sh o ul d n 't.
T hi s easy -t o -u nd e rsta n d b ook
exp lains t he simplifie d expo 
nential syste m o f arith me t ic,
sim p le fo rmula s, logarith ms,
and their appli cation to the
h a m sh a ck .
100 7 . . , . . . . ... $5 0i

OX STUFF

_._---

C U S T O M MADE OX
C II AR TS When yo u need a
D X b ea r in g y o u need it im 
media tel y , Yo u d on't want t o
h a ve t o lo o k it up o n a m ap o r
f idd le w ith a glo be. T h ese Cus
t om D X C h arts a rc co mputer
p rintouts for y o ur e x ac t shack
lo cati on and give th e bea ring
a n d mileage for e ver y country
in t he w orld . T h e y a re pr in ted
o u t b y ca llirefix for sp ee d o f
lo cation an the ca pital city is
indic ated .
Cus tom VX Ch art, 12 06ppd $4

FABULOUS DX MA P OF
THE WORLD S how visitors
O X you've work ed. Wa ll
sized (2 3 " x 3 1 " J; shi p ped
fl a t in ma iling tube : su itabl e
fo r fra min~ : m o st complete
m a p ava i la b le ; up-t o -da te
wor ld prefIxes s h o wn: color in
coun t r ies as work ed; shows
isl ands

j
ree fs , ra re D X spots;

use co ored m ap pins for dif
ferent b ands.
12 0 7, , , $1

DX H A N D BO O K In cl udes
gia n t world countr~-zo ne wall
map . Articles o n S L design
secre ts , winning 0 co n t e sts ,
nx cc rule s, D'Xped itfons, re
ciprocal li censing and many
m ore . World postage rates,
WA Z r ec ord lis ts, tim e ch ar t s,
p ro pagatlonh ete , S pecial ham
maps and earing ch ar t s. A
must fo r th e D Xe r .
1021 ...$3

MAGNET I C CAR S IG NS
Pu t t h is ea sy-to-r ead m a gn etic
ca ll sig n on y o u r ca r w hen you
are o n a trip and m ee t t h e
h a ms a lo ng the wa y . Co mes
right o ff whe n the X Y L drives
the carh if she d oesn' t want t o
be bot ercd by hams t o o t in g
at h er . Send $4 a lo ng w it h
your ca ll le tters today!
12 01 , . , $4

LAl' EL BADGES Name a nd
call identi fi e s you a t clu b
m e e ti n gs, ham fests, b usted po t
part ie s. Hand engraved b y sk fl
led New Hampshir e cra ftsm a n
w it h lo vin g care . Onl y o ne
lo u sy d o ll ar . Se n d firs t n ame
and ca ll .
1202 . . . . . . . .. . . . $ 1

W2NSD/1

A HAMSHACK WITHOUT A
G LOBE? RID ICULOUS ! Pa r
ticularly when these fabulo us
Ha m m o n d ato bes (the b est in
the b iz) a re a va ila b le a t o ur
lo w , lo w pric e ! 13" infla ta bl e
globe (gu aranteed, b y th e
w ay) regula rl y se llin g for $1 5,
now specia l, while th ey la st
12 08 . , . . , on ly $ 10
1 3" liNht ed infla tab le . globe,
regula rl y $25 n o w
1209 '.. , o nly $ 15
We have a few o f these In
stock a n d w hen t hey ar e gone,
that's it !

I ; 00
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NATIONAL NCX-IOOO
TR A N S CEIV E R Tra n sis t o r
ized transceiver (except for
driver and final) runs 1000
watts, yet is just a b i t la rger
than ordinary transc ei ver !
Complete kilowatt h a m sta
ti o n in one small~ li ght unit ,
Tested by 73 starr an d fo und
to b e a really great unit. T he
world of transi stors and ICs
makes it possib le to h ave a
co mple te kilow att all b and
ham station in o ne small unit!
No t much larger th an n o r m a l
transce ive r yet r uns so lid 10 0 0
w a t ts. E xtremely se nsitive ,
processed speec h for m a x i
mum ump hs w hen wanted,
everything y o u need in one
li t tl e pac k age . O n ly tub es arc
d ri v e r a n d f in al. The
N C X-100 0 lis t s fo r $ 11 0 0 a n d
is an unusual ba rga in at t hat
price. The 73 t es t unit, u sed a
few days and under b ra n d n ew
fa c t o r y warra n ty, is availa b le
to th e first $700 c heck r e
ceived .

G .R . FREQU E N C Y M E A
SURING EQU IP MENT TYPE
1105A This primary fre
quency stand ard w ill m easure
fro m 1 H z to over 1 0 0 MH z
~ith t~n ~bcurMflz.ofToh~~ crscl~
la'boratory standard used pri
mari ly for calibrating other
equipment. This is the last
word in fr e que n cy standards .
Send for details..
Special $ 1995

NCX-1000

GR 1105

100610 04

AMATEUR ·T ES T AND M E A
SUREMENTS By W5 R E Z.
Usi n g VOM , Sco pe V T V M;
d ip per , SW R bridge s, e t c. Cov
ers ama t eur u sers o f test
equ ip men t in the ham statio n.
2 0 8 pages , so ft bound. Inter
esti n gly writ te n

1
covers t uning

receive rs, all ktnds of trans
mitter s, e tc. Invaluable for
eve ry hamsh a ck .
10 12 , $ 5 .50

E LECTRONICS FOR T H E
AMATEUR By W5REZ. Ha rd 
bound book, 272 pages. Cov
er s en t ire t h e or y needed for
passin g a mat eur licenses. Fine
b ook for instructors, a nd for
a ma t eu rs w anting a refre sher
cou rse before e x po s in g them
sieves to the FCC examiners.
Hardb o ok b ooks lo ok nice and
last .
101 3 $7.95

ADVA N C ED C L A SS S TUDY
GUID E Up -to-the-m in ute sim
p lified th eor y , written w it h
the b eliinning radio ama te ur in
m ind. l' hi s uniq ue b o o k covers
all aspects o f t he the o r y exa m
for t h e Ad va nced Class lic e nse
a nd h a s hel ped h undred s o f
h ams to sail thro u gh th e e xam
...no thing else li k e it in pri n t .
10(11 .. .... • . .. . ... . $3.95
l OO/1I . ... Hard b o u nd $6.95
EXTRA C LASS L ICENSE
STUDY C OU R SE BOO K The

~~~~~ isC~~~ a:lil~bl~ in~~~k
fo r m a s a permane nt addition
to yo ur ra dio lib rary . T h is Is
th e com plete course that wa s
p ub lish ed in 73 , c o ver in g
every tech nical ph ase of the
n ew li cense e x a m s fo r th is
high est class o f amateur lic
ense . T h is al so covers , in the
e a s i e s r - to-u ndcrsta n d form

lj ust about every t echrrica
qu estion lik ely to b e a sked on
th e fo' ir s t Cla ss R ad io t el e ph o n e
exam . This is the first st u d y
co u rse ever publish ed tha t is
w ri Ue n so th e n ew comer t o
rad io ca n u nders ta nd It . Wit h
t hi s b o ok yo u ca n fa c e the
fo' CC exa m s k n o w ina: t hat y o u
u ndersta n d t h e t h eor y a nd
wit h no fear o f rewr itten Ques
tions.
1002 . p pd USA $ 4. 9$

VHF ANT E NNAS This hand 
b ook is a co mple te c o llec ti o n
o f u p -t o-da te info rm ation
a bo ut VHF a n d UHF anten
nas , with d e sign h in t s, con
st ru cti o n an d the o r y . If you've
b een wo nder ing wha t a rray
y o u n e ed, this b ook will gi ve
you e noug h b uckgr o u n d to
make th e ri ght d ectston .
UJO:l . . . . . . . . .$3

COAX H A N D B O O K i n 
valua b le b o ok for the h am or
the lab and for everyone else
who d oe sn ' t wa n t to h av e to
k e ep a whole lib ra r y o n hand
f or r e f erenc e . .. o r even
worse h ave t o write t o th e
ma nula cturer fo r c o a x spec.
1005 $3

BOOKS!



EDITORS & ENG INEERS
RAD IO H AN DBO O K Hard
b o und . Latest (l8th edition)
b y W6 SAI. T his Is th e m ost
coml?le te ham handbook ever
pub lish ed . Makes all other
handb ooks look like comic
b ooks. 89 6 pages.
101 8 $ 1 3.5 0

EUITO RS & ENG IN EERS
R AD IO HAND BOOK Ha rd 
bound . W6 SAI (17 th edition)
red u ced for cle arance, limited
su p ply availab le for fas t acting
amateurs. Last chance to get
this great book before it is
go ne fo rever .
1 0 19 .. .. .. . .• . . . . . . . .$10

E LECT RONIC S R EF ER
EN CE H AND BOO K Hard 
b ound . WGTYH h andbook of
b asics and circuits. Complete

1~,16 ~1~ -: ~~ .s~~. ~~~i~~.~~

HOW TO FIX TRANSISTO R
RADIOS & PR IN TED CIR
CU ITS. Do yo u throw those
little radio s away when they
sto p? Wast ed money! Easy to
fix with this manual. Worth
ma ny times the low price. No
se rvice man or a mateur sh ould
b e without th is tremendous
b ook.
10 1 6 .. . . . . . • . . . . . . . $7.95

SC HEMA T ICS AVAILABLE
$1 each.
.110 1. ARR-15 fro m June
1965 73. page 7 8 .
11 02. ARC-2 7 2 M Guard
Channel Receiver.
11 0 3. SSB Transeiver, No v.
19 6 1 7 3 Page 23.
1104. R508/ARC, June 1965
page 48, b efore & after .
Bu y lavishl y ! Order today from :
R ADIO BOOKS HO P
Peterb or ou gh NH 0 34 58

. .

DIODE C IRCU IT S HAND·
BOOK An invaluab le refe ren ce
b ook . Covers rect ifi er s, m ix
ers. d et ectors, m od ulators, FM
detectors. n oi se li miter s, AGe,
BFO /Q -m ultiplier . AFC. Varl·
cap tuni nR aud io cli p p ers , b a l
a nced m o d s, fi c ld s t re ng t h m e
ters, RF prob es , zcnc rs co n
t ro l ci rc ui t s , e tc. 111 d ifferent
circuit s .
100 4 _ . $ J

" T R A N S IS T O R rHOJ E CTS
FOR THE AMATEUR " A cot
lec ti o n of 73'5 mo st popu la r
ham projects , se le c ted b y yo u:
t h e read e rs, a nd ed ited b y Paul
Frano n (Mr. Se m ic o n d uc t or
himself ) . This has go t to be
the b est , mos t a utho ri ta ti ve ,
m o st unive rsa ll y a p pea li ng co l
lecti on o f up-to-dat e ci rcuits
ever pub lished .
10 10 . . , . . . . . . . . . , ,$ 3

FM BOOKSl
F M ANTHOLOGY Vol. 1.
This b o ok is large ly a col
lection from FM Bulletin , ed it -

W~8 tY.fB. ¥h~ 7m~~r~al i: ~~
k en from the editi ons o f F eb 
~~"H'8. 19 67 thr ough F eb ruary

1 0 0 9 $ 3

FM R EPE ATE R H A ND BO O K
K6 MVII . Book is req uired for
aU re pea te r operators and
mu st reading for aU FM'ers.
O n ly co m ple te b oo k o n th e
sub jec t. It is a lso o ne of the
b est se llt ng b ooks in ama te ur
radi o tod ay.
1 0 10 . .. . • . H ard bo und $6. 9 5

"THE BES T OF F M" A huge
selec tion of FM J ournal' s fin 
es t te chnic al an d co n vers io n
arti cles, n ever before repr in ted
in any oth er meaetnee . The
conctudtnz sezmenes of those
cont roversia l "CH R O N~

ICL ES"! Se lected F M editor
ials to show a broad vie w of
t he problems fa ced b y FM'er s .
Th is book compri ses Vo lume
II of the FM anthology, an d
in cludes an " Ed itor 's Choice "
selection of top flig ht articles
from FM Jo urn8.1). from March
19 68 to May 19 6 :;11 .
10 11 .• . ..... •. . . . . . $ 4 .9 5
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GUNSMOKE
G U N S M OK E ? Blow your
mind on our b ack issue bar
gain bun ch , 30 (coun t ' em)
assorted (we hope) b ack is
sues, a ll b efore 19 68 , for the
incred ib ly low price of $ 6
postpaid (hardly pays for the
po stage). These are pa cked b y
slave lab or (to cu t costs) so
please ign o re notes ca lli ng for
h elp , e tc ., that ma y b e slip p ed
into th e bund les.
12 0 4 $6

SPE CIAL ! RAR E BACK IS
SUES The b ack issu e of 7 3
you n eed to complete you r
full set - or that h as the co n
t inued article you only read
the end of - can b e yours for
a m er e pittance! Most issu es
are in stock and are available
for $1 each. T he exceptions
that pr ove th e rule are list ed
b elo w:
Dec.68 , Nov.69, Feb.70, Oct.
70 $2
Jan.65 , A pr .65 , J an. 6 6, Jan .
67 $3
Jan .6 1 , Dec.6 3, J un. 6 6. J ul.
66 $100

ID!IIimI

BUY BINDERS FOR YOUR
73 and win th e love o f a
b eautiful girl. Gorg eous red
binders loo k great on yo ur
she lves and als o k eep the mag
azin es from di sappearing or
b r eaking. Come with se t of
year st ickers. Get enough bin
ders to protect all those b ack
issues to o .
1205 • . . . . . . . . . . . . . . . . •$4

f

DESK PLATE
DESK CALL PLATE Up to 20
letters on a desk plate. em
b o ssed w hite let t e rs on walnut
b a ck g round ; eb ony stand .
Lo ok s great o n r ig wi th yo ur
nam e an d ca ll . Watc h env y
race throug h yo ur neighb or
hood. Send along 20 we ll
chosen letters \ space s co u nt as
lette rs to o). nclude a n ice
fre sh two d o llar bill. and give
us a st ron g hint on wh ere to
mail the ex q uisi te piece o f
cra fts mans h ip .
12 03 . . . • . . . . . . . . . . . . . . $2

La test Ed ition - POPULAR
TUBE & TRANSISTOR SUB
STITUTION GUIDE Brand-

ti~~ ! ui~:t~~stn~e:S~~es~beS~~:
tution d ata for both tub es and
transistors al l in one handy
brand-new vo lume ! No lo n ger
do you h ave t o refer t o on e
subs ti t u tion manual for tubes
and ano t he r for tr an sist or s 
evervu na is h er e In one guick
reference guide. List s 99% of

~~:rtu~::dan~otr~~si~~~~s MO~~~
o ver, only reaSl ly -available
and co mpareb tv- pr tccd sub sti
tutes a re list ed . No longer do
you hav e to sea rch th rough
Usts of t ub es and transistors
you' U rare ly see in u se, o r
search through pa~es o f irrele
van t materi al to find a sub sti 
tute. Wh y buy a $10 swit ch in g
transis tor when a 89, popular
type will do t he job better?
Co ntains 8 b ig secti o ns - ,fo ur
d evo ted to t ub es and four to
transistors ; Popu lar R eceiving
Tubes, In d us tri al and Co m
mercial Tub es. American Sub 
sti t utes fo r Foreign Tubes.
Tube Base Diagrams. Popu lar
Transistors. American Substi
t utes for Foreign T ran sistors.

~~g::i~~teiur~~~~sis1~~ns~;~~
Diagrams and Manufacturer
Abbreviati o ns. You' ll find this
guide t o b e one o f th-e m ost
practical everyday ai ds you've
ever u sed . 22 4 ppa. , 8 Sec
tions.
1 022 . . . . • . Softbound $2 .95
102 3 . . . . . V l n )' l Cover $4 .9 5

WO R L D ' S F I NE ST LO G
nOOK? De signed and execu
t ed b y W2NSD /1, this Is th e
most rele vant amateur radio
log ever d esign ed . This is a log
fo r today . It ha s a colu mn for
the d ate. one for t ime and off
o f each co ntact, a sma ll col 
u mn to indicate wh ether you
ca lle d the sta t ion co ntac tcd
(or CQ ) or not, a good wide
spac e tor t he sta tlon ca ll con
tact ed, little colu m ns {or the
report s, a good space fo r his
loca t ion . a QSL colum n , and
lo ts of room for n o tes The log
is the lo n, way a n stan dard
8 1ft" x 1 1' paper and pad ded
into pad s of 12 5 sh ee ts. w it h
ro om for 20 con ta cts per page .
The who le b o ok of log sh eets
will ca rry yo u thro ugh 25 00
co n tacts. There is a p la ce to
ind ica te on ea ch she et the
b and b eing u sed and the pow
er in case these ch ange now
and th en. The lo g pages can be
numbered for file ca rd refer
ence. Why use a lo~ book
d esigned in th e 1920 s? this
on e was d esigned for use in
the 70's and is e xactl y right
for th e U X'er , and rag chewer.
or even th e round -t able deni
zen. It will work for R T TY,
ATV or even slow scan te le
vision . Never h as a log b een
mad e ava ilab le which is as
hand y as this " em. Wh y keep
st ruggling with those r ing bin
d ers wh ich ge t a ll b ent o u t of
shape? Get this fir st rea lly
modern lo g.
1 21 0 .... ..•.. .on ly $ 2 ppd.

RADIO
BOOKSHOP

All b o ok s and it em s postpaid
in U.S .A. unless otherwise in
d ica ted . Send cash , check,
money order, e tc ., t o :

Buy lavishl y ! Order t od ay fro m:
R AD IO BOOKSHOP
Peterb orou gh NH 0 3 45 8



Onee upon a time there was a young
boy wh o lived in a big city. He

attended school du ring th e da y (he was in
the sixth grade), but at home in th e
evenings he "fooled ar ound " wit h his
electrical experiment s. Tom' s teachers said
he was lazy and ina ttentive . He did not
study his textbooks like the o ther kids did .
He had a poor memory and was -unable to
rem ember things the teache r had told him
the day before .

He was so lazy that he never wro te ou t
th e details of his ari thmetic problems . He
had decid ed that it was mu ch easier t o
memorize all the tables up to 20 x 20, than
to calculate the m every ti me.

He spent conside rable ti me at the
library , looking for books on electrici ty
and radio . He was " frien ds" wit h the rad io
serviceman in his neighborhood and with a
neighbor who worked for the te lepho ne
company. He also had a very special friend
who was a ha m rad io operator.

His basemen t wor kshop was a mess,
with parts of old radios, discarded appli
ances, tubes, meters and assor ted miscel
lan y all over. By the tim e he was in eighth
grade, he had built several I and 2 tube
receivers and his latest project wh ich he
was ju st finish ing was a six-tube superheter
od yn e. He also had built a ham band
tran smitter and had been on the air for
about six month s.
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He had acquired a number of basi c skills
using elec trical and electro nic instrume nts,
troubleshoot ing all k ind s of equipm ent and
doing some simple design wor k, based
mo stl y on Ohms law.

During high school he continued his
ham activities , and did just average in his
school work. His math tea cher told him he
would never learn- ma th and should avoid
tec hnical subjec ts. His phy sics t eacher ,
however, was impressed by Tom and
encouraged him, provided opportunities
fo r him to use scho ol equipment.

As you migh t ex pect , Tom de cid ed to
study electrical engineer ing in college. Here
again, h is grades were .average, and studies
left little time for ham radio . But To m
picked up some spendin g money working
part time in a radio repair shop and, in his
last year, worked as a technical assista nt to
one of the pro fessor s in the EE de part
ment.

The professor was working a ll a proj ect
that involved using t ub e circuits t o perform
mathematical computa tions. There were no
textbooks to .refer to. Every aspect of t he
equipment was a step into an uncharted
land. How do yo u represen t numb ers using
elec trical circuits? What circuits do yo u
need to perf orm arit hmeti c operations?
How do yo u get results out of the
mac hine?
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for MINIDUCIORS
selectB&W!

,
send for spec sheet

BARKER&WllliAMSON..
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 Motoro la to 0.1 Il V sensitivity

wit hout apprec iable noise.

Metal case. ONLY 517.95 ppd

CRAWFORD ELECTRONICS
302 West Main , Genoa I L 601 35

WE PAY CASH
FOR TUBES

Lewilpaul Eleclronicl, Inc.
303 Welt (relcent Avenue

Allandale, New Jersey 07401

r SALE!
I~" HEADSETwi tho •• • •

H EADB A ND, COR D , PLU G , 2 R E C E I V E R
U NITS WIT H 2 CUS H I O N S , 6 0 0 O HMS.

400 at $.7 5 each
Pl ease i nclud e post age for 1 l b .

TALLEN CO. INC.
300 - 7 t h S treet. Brook l y n NY 11 2 1 5

499-63 00

The pro fessor d idn ' t want to hire To m
at first, but so me of the A stu de nts
working on th e project were co mpletely
lost when it came to troub leshoot ing. And
in designing circu its that weren 't in the
textbook s, th ey wer e rat her co nfused. So
Tom got the job. And strange as it see ms
th is indifferent scho lar, with " no ta len t '
and a " bad memory ," became a leader and
an outs ta nd ing engineer on a proj ect that
opened up a whole new vista in tech
nology - the co mputer era .

Why do we spen d time to review this
thumbnail sketc h about Tom? Because
what happened here is happening to th ou
sands of Tom s acro ss the country . Th ere's
a chasm between the world of school and
the world outside of school, and consider
able misunderstanding about what consti
tutes learn ing.

Tom didn 't tru st word s, or textbooks,
but he felt intu itively that his ex perime nts
were worthwhile. Som e edu cators say
" You learn by doing," which is some wha t
of an oversimplifi catio n. Tom 's teachers
didn 't tru st the real world ; they only felt

comfortable wit h the world of words.
which is to a large ext ent an unr eal world .
And what does this all have to do with a
magazine ?

If you want to learn elec tro nics, yo u are
going to learn about a lot of physical
ph eno me na which exist without words,
and whi ch can be exp erienc ed and
obse rved without wor ds. T his mean s tha t
the equipment does th e teachin g.

If you want to argue , you can say
" Wait ! A magazine is nothing but wo rds, so
what gives?"

So here is th e st raight scoop :
Th e words can tell you wha t eq uipme nt

to get and what to do with it. You have to
ex perience ho w it works and tha t's your
job. But afterwards , if yo u want to kno w
more , people who have also experienced
similar experiments and have written about
them can communicate with you in the
articles in th is magazine .

T his colu mn will have comments on
th ings to bu ild , so me techniques that help
us un derstand the things we see, and some
comments about learning, edu cation, and
co mmunicat ion .
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Fig . 1. Check ing diode resistance in both direc
nons.

o

Now . let's do so me e xpcr imenti ng. I will
assume that you own or can bo rrow a
gene ral purpose mult imet er , also called a
YOM (volt -ohm-milliammeter). If you have
a VTV~1 (vacuum-tube voltme te r ) you can
use it as well for the se ex periments. You
will also need some diod es and a few
tran sistor s.

There are many kinds of d iode s that can
be used . Rect ifie r diodes are usually readily
available , and are of ten more clear ly
labeled than some other s. Be sur e th e
polarit y is clearly shown. Transistor s can
be obtained as surplus or on sur plus circu it
cards. You sho uld accumulate an assort
ment fo r experimenting. New transistors
are fin e but are usuall y some what more
expensive.

Set th e mete r swit ch to the lowest
OHMS scale, touch th e pro ds to gether and
" zero " th e meter. Touch t he test prods to
the d iod e and read the met er. Now , tu rn

Radio Amateurs
Reference library
of Maps and Atlas ·

Write [or specifica ti ons and information sheets
(F REE)

Demonstration Tape cassette available
($2 .00 deposit)

-INTRODUCTORY lOW PRICES
$22.50 - $34 .95

(I llinoi s residen ts add 5% Sales TaxI

• Performance second to none

• Q uali t y const ruct ion includes Si l icon t ransis
tor s, FETs. Glass circuit boa rds

• FULL WA RRA NT Y - ONE YEAR

AT LAST
A SPEECH COMPRESSOR THAT

REALLY WORKS
• Lo w d istortion circuit
. 5-10 dB im provement in

TALK POWER
• Fully w ire d & te sted

not a kit
• Several models to

choose from
• Work s w it h phone patch

Rp ELECTRONICS
BOX 1201B

CHAMPAIGN, ILL. 61820

WORLD PREF IX MAP - Ful l co lo r, 40N x 28 " . shows
pr efi xes on eac h count ry • • OX zo ne s, t ime zones.
cities, c re-ss, re fe renced table s . . . .. . postpa id $1.25
RADIO AMATEURS GRE AT CIRCLE CHART OF THE
WORLD - f rom the center of the Un ited State s ! Fu ll
co lor , 30- x 25 H

• listing Gr eat Ci rcl e bea rings in de 
g rees fo r s ix m ajor U.S. cit ie s; Boston , Wa sh ington ,
D.C_, Miami, seatt le , San Fra nci sco & Los Angeles•

. . . po stpaid $1.25
RADIO AMATEURS MAP OF NORTH AMER ICA ! Fu ll
co lo r, 30 H x 25- _ i nc l udes Centra l Ameri ca and th e
Caribbean t o th e equ ator, showing ca ll areas, zon e
bo undaries, prefixes and time ac nes, FCC f r equency
chart , p lus in f orm ative inform a ti on on each of t he 50
United Sta te s and other Countries . postpaid $1.25
WORLD ATLAS - Only atlas compiled for rad io a ma
t eu rs. Packed with world-wide information - inc ludes
1 1 maps, in 4 colors w it h zone bo unda ries and ecu n
t ry prefixes on eac h m a p. A lso inc ludes a pola r p ro 
jec ti on map o f the world plus a map o f t he An t arctica
- a complet e set of m aps of th e world. 20 pages.
si ze B3A H

J( 12 - _ postpai d$2.QO

Complete ref er ence library of m aps - se t of 4 as li sted
above . _. . . .• . • . . . . • . • • _•. . • . . . . .. postpaid$3.50

See you r f.lvori t e deal er or order direct:..

•

' . RAO'O AMATEUR I16 k. ca DO INC.

: ' I ' ~I Dept B 925Sherwood Drive
(/Jj/II.. . lake Bluff. 11I. 60044

the diode around and read the me ter again .
(see Fig . .l ). One reading will be very low,
as met er cu rrent flow s through the diod e in
the " fo rwa rd" direct ion . The ot her read ing
will ind icat e a high resistan ce (or open
circuit) as the me ter tr ies to "push" cur
rent through the diode in the reverse or
blo cking direction.

I have not given an y nume rical valu es of
resistance because th ey wou ld depend on
many things, including th e vo ltage of th e
dry cell in the meter , the diode bein g
checked , and so me other things. However,
a good diode will read low in the fo rwa rd
directi on an d high resist ance in th e reverse
d irecti on.

Now , once more touch th e me ter prod s
to th e d iod e with the diod e in the forward
or low resistance direction. Assuming that
the diode is correctly marked, as shown,
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Fig. 2. The two possible arrangem en ts tha t could
gjve a "forwar d " reading, depend jng on the in
ternal arrangement of your ohmmeter .

and the prod s are two different colors ,
usually red and black , two possibi lities can
arise, either A or B ( Fig. 2). In A,
"current" flo ws from the red prod,
through th e diode to t he black prod .
Know ing this, you can use the pro d colors
to help decide which way is forward for an
unm ark ed diod e. However, if B is the
situation with your met er , th en int er-

GATEWAY
ELECTRONICS

6150 DELMAR BLVD., ST. LOUIS. MO 63 112
314 ·726 ·6116

50 OHM NON INDUCTI VE LOAD RESISTOR -
7" long x 14 diameter ship wt . 1 lb $2.50

CO-AX ANTENNA RELAY - BNC Co nnecto rs
New packed ship wt . 1 lb $5.00

NEMS CLAR K TELEMETR Y RECEI VER
Model 141 2 215 mhz-260mhz
ship wt. 75 lb __ _ $200.00

NEMS CLARK TELEMETRY RECEI VER
Model 1671 175-260 mhz
ship wt. 100 lb $250.00

TRANSFORMER - 970 volt 200 ma center
tapped wi t h 6 .3 @ lOA 5v @2A 5" x 5" x 6"
115 vac Primary ship wt. 17 lb $7DO

TRANSFOR MER - 550 vo lt 200 ma center tapped
wi th 6 .3 @ l OA 5v @ 2A 5" x 5" x 4"
115 vac Prima ry sh ip wt . 8 lb _$5.50

TR A NSFOR ME R - 30 vo lt center tapped 30 vo lts
@ 10 Amp or 15 volts@ 20 Amps.
115 vac Primary ship wt . 15 lb $10.00

V AC. V A R. COND. UCS-300 new wit h motor
dri ve 1O~300 mmf ship w t 22 lb $34.50

MOTOROLA GOLD CRY STAL OV ENS 85 de
gree for two way radi os ship wt . }oS lb . . . . $1.00

-BL ACK

•
RED- RED

A

- BL ACK

change the red and black leads at the
meter. Now, to put current through the
diode in th e forward direction , your prods
will match A, and you can still say that
current flow s from the red pro d through
the diod e to the black prod .

When you are chec king diodes or tran
sisto rs, you can use th e " reversed lead s"
tri ck describ ed above . However , for voltage
and current measur emen ts, restore the
leads to the proper positions. Incidentally,
it is a good idea to label your oh mmeter

POLARITY REVERSED ON OHMS, or. . .
POL ARIT Y 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 so me knowhow) that will per mit you
to do the following :

I. Determine the forward an d reverse
direction of an un marked diode ,

2. Check diod es for "opens" (high resis
tance both ways) .

3. Check diod es for " shor ts" (low resis
tance both ways).

In addition , this know-how can be
dire ctly applied to checking transistor s , by
testing between two terminals at a time
and int erpreting th e read ings as th ough

See our Ie prices in Jan. & Feb. Ads of 73
Magazine. Send for catalog available no w. M in 
imum order $ 5.00 _ St op in and see us when
yo u're in S t. Louis.

FIG 196 AU 50 ohm Iffl on _ _i81 cabl• . 0 ..11... ...........080" Rf
loa .29 db pto' fOOl .1 4.00 Mhz" S ilv... plerlld Ih iot\ding .-.d conduct", .
U.., for inl ... n~ dl_ . w.i,., ..te nn. c:oupli"ll. Rf ~DlJ pling be_
01_• • Ic. Rlndo m l«Iflhl from 35 foot t e) 150 fool . Color. : b llCk . 'ed.
brown, bl.... gr.v. 0 .."lI" . Reg..l. p ric.. 234 per fOOl. O..r price 5<l! per
fOOl $3.00 pe r 100 fl .
• 56 Khz ce ramic fill'" t Vpe 6F-455-A . Th _ fl lt..-. will hllp 10 Iherpen
the ..leel l...I!.,. of morl "" .. . Ing 45 5 Khz If '.. Ute ICross ce l hod. b ias
, ,"Ilt or in p lllCllof • cePIC llo,. Or in " ,,"Ino. lzed ..to, 'crOD th e .mltter
b l. ...i1lO•. I mped.n~. II 20 ohml.t 4 55Khz.• DC ,..Itt ..ce i. Infln ll.
Implldence incr r",ld ly ts VOU 1. ..... 455 Kh z , PI. n vo ... o wn l C
filt.. cI. C1l IU ll'I ery low 0001
10 for 5 U lO 25 for 52.00

TO RO ID POW~R TR ANSfO RMER S
I T-2 Th il loroid wts deIO;,Jned 10 ' u oe in . hVbrid f .M. mobil. ..nil. ull ng
• ""'il. 8&(] tu be in rhI RF ..... p. for 30 m ou lpu l . Sch eme1ic in-
clud ed. 12 VDC pri . ...~ 2N I5 54 ·s or «I t . Sec. 11 SOOvo m DC
OUI III 70 .... tts . Sec. 12 -65 volll DC bias. SlH;. 13 1,2 voIl1 AC for
f llamen l o f 8&(] t ube . Sec . ' 4 crr feM becI<..ind lng for2N I 554' .. 1 1lO "
th iel<. 2"~' d lL 5 2.95 ' 1. -2 for $5 .00
, T·3 HIS . powde..-d Iron co<e.nd is bullthk• • TV f!vbee k tr .-.stormer .
Qopcorlll" at IIbout 800 CPS . 12V DC Pri . ....."11 2N4(2'1 or -'lui"..""!. DC
OUtPUI of V/ D8lR 415 ....1$ 90 ...lItlS. cn h od bod< windi ng fo, 2N442' ..

S2 .95 ... -2 for $5 .00
TRANSFO RMERS

P·l l11 VAC P' I. Sec.'1 189 V AC fi l20 ...... Sec . 12 6 .3VAC lt 4A
Double H81f Sh e ll M. " Bo~ Ty pe . SX 146 ty po . 5 2.15 ft. ·2 for $5 .00
' ·9 111 VAC Prl. SIC. ' 900VAC 1§1 300 mi. Sec.' 2100 V AC @ 10m.
Bi... s eesa 12.6 'lAC e AMP. Wt. t 6 \1 lbs. Doubl . H. II Sh .1I 5 4.50
P·10 111 'lAC Pr i. St<;. 11 960 'lAC C.T. @I60 me, S.~. fI2 4 25 VAC
C.T . and tap al 100 VA C 10 ma BI.... Sec . 13 12 .6 VAC@ 4.5A Dou bl.
Shell Ma;1Bo x type. WI. 8 '11; lbo. 53.75
O..Ip-ullransform...... a1ltyp.. 59 ctnllor 3 10r $1.50
OT · l T<a ns i. tor TO ·3 Power Oi.mend .. Imp . 15 o hms to 3.2 oh ms DC
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NPN
Base-to-emitter
Base-to-collector

":, ~,,,m,

EMIT TER

~PN TR"'~SISTOA

COLL ECTOR,,,,-()
E MI TTE R

p~p TRA~S I S TOR

PNP
Emitter-to-base
Collector-to-base

Fig. 3. Transistor sym bol s.

they were diode readings. Look at the
transistor symbols in Fig. 3. The base and
emitter form a diode, whi ch 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 shorte d just as in an y "regular" diode.

In a similar manner , the base - collect or
pair forms a diode, with polarity, for these
tests, the same as the base -emitter diode.
The "forward" polarities are :

''''''''~ -;:-I~L~- - ' M"'''

~
! - "))

: : ~BASE

I ' i

I.n order to use this information, we need a
guide that tells us whi ch terminal is which
on the physical transistor, since the leads
are not marked. (See Fig. 4.)

first order.

BC-645 TRANSCEIVER 15 t u b es , •
435 to 500 Me, Easily adapted for 2
way voice or code o n Ham, Mobile,
T ele vision E xpertmental, and Citizens . .
Bands. Wlt h tubes, le ss power supply
in fa ctory cart o n, BRAND NEW • ••$16.95

SP E CIAL PACKAGE OFFER: BC-645 Transceiver.
Dynamo tor and all accessories, including mounting. UHF
Antenna Assemblies, control boo<:, complete se t of
connectors and plugs , Brand New ... .. .. •. . . • $26.95

AN fAPR · 4Y FM & AM RECEIVER"FB"
lor Satellite Tra cking!
Hig h p r ecision lab instru m e n t , for m o n i-
to r ing and m easur in g b:e quency and •

~e\~~~:i~~:~~e:~;~\~8:6g~~~1r;r~~
Bwlt-in power supply. Original cir cuit
diagram included. Checked out, Perfect.
LIKE NEW $88.50
All t uning units avai la ble fo r above.

TG-34A CODE KEYER, self-contained,
a utomati c , replOduces code practice signals
fr o m paper tap e. 5 to 12 WPM. Built-in
spea ke r . Brand new with tech manual. takeup
reel a n d A C line cord $24 .50
Code p rac t ice tapes fo r above P.U.R .

NEW G&G CATALOG!
MILITARY ELECTRONICS

H EADSET L o w imp edan ce. With large c ha m o is ear ...
cu sh io ns . 4 -ft . cord and plug. Reg, $ 1 2 .50. OUR~

~~:hCi~~:~~~eEad~pi~;f~~~b~~~ . :: :: : ::: ~:6~~ ,':~
SCR-274-N, ARC.5 COMMAND SET HQ!

Freq. Type Exc. Like BRAND
Range Co m plet e Used New NEW
RECEIVERS with Tubes
190-550 Kc BC-453 $16.95 $ 2 3 .50 $ 2 7 .5 0
3-6 Me. BC-454 $16 .~0 $19.~0 $22.50
6-9.1 Me. BC·455 $14.95 $17.95 $ 2 1.5 0
1.5-3Mc_ R.25 $19.50 $21.50

AR C-RllA Modern Q-5 Receiver 190-~~O Khz . .. . . $1 0.9~

ARC-R22 540-1600 Khz Receiver with tUnin&ilaph $1 ~.9~
R-4 APR·2 Re ceiver 234-258 MHz , 11 t Ubes, NEW ... $8.95

TER MS : 2 5% Depos it wi th order, balance C,O.D .
-or- R emitta n ce in fu ll. Minimum or d e r $5.00 F.O.B. NYC.
S u bj ect t o p ri o r sa le and p ri ce change.

24 PA GES , cr am med with Gov't S ur p lus Electronic Gear
t he Giggest Bargain Bu ys in America! It will pay you to
ISEND 2!5e [for yo ur copy R efu nd ed with your

G&G RAOIO ELECTRONICS COMPANY
47 Warr en St , ( 2 nd F I) N YC , N Y 10007 Ph 2 12·26 7 -4 6 05

See your

D EALE R
for

DRAKE
products

Fig. 4. Transist or lead iden tifica tio n.

You are now ready- to take the ohm
meter and some transistors and check them
to see if th ey are PNP or NPN . Then check
for shorts and opens. Notice 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 te chnique 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 ohmmeter, will
be happy to tell you about themselves.

"..Mocking-

Tell our Advertisers You Saw it in. 73
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RlDUCING
MOBlll NOISl
Ward Stewart V.E3FGS
8 Ch urch St.
Pen etang, Ontario

W ith the introduction of tra nsisto r
ized 2 m FM t ransceivers and vari

ous amateu r receivers for mob ile use,
the re is a natural te ndency to pick u p
the supply voltage from the ignition swit ch
o r th e switch ed te rminals o n th e fuse
pan el. Red uced current de mands have ra t
her o bso le te d the old pow er relay . . _but
not qu ite .

Because of the compac t ne ss of wir ing
harn esses, all kinds of voltages are induced
int o o the r wires in the same harness. It is
quite possible for yo ur receiver to get
alte rna tor , gage , and turn-signal noises in
duced on th e sup ply lin e, and much o f it
will get past the receiver' s filte ring and
app ear at th e spea ke r termina ls .

The best way to elimina te this pro blem
is to ru n the su pply lea d di rectl y from the
bat tery term inal, and ro u te it away from
ot her wir ing wh ile keeping it close to the
metal chassis parts of the vehicle, wh ich of
co urse are at grou nd poten tial.

Th e battery it self is a big fa t capac itor
and a beaut ifu l hash filt er ! But tak ing our
A lead directl y from it mea ns we have to
turn the rig on by hand for no w it wo n't
co me on au tomatically with th e turn of the
ign it ion swi t ch .

Here we co me back to our old friend ,
the relay. Any relay with the curren t
capacit y for your rig and a l 2V d e coil is
oka y . Yo ur local tw o-way ra dio serviceman
will undoub tedly hav e some old one s he
wo uld be glad to sell cheap (or he may
eve n give the m away ). If you wa nt a new
one, ask for rvlotorol a part nu mber
59 K8 l 3674. It look s like a horn relay off a
car b ut it isn 't! T he illust ration sho ws bo th
the physica l an d electrical layou t o f th is
part icu lar relay.

Use of th is ty pe of volta ge sup ply will
do mu ch to red uce " local Q RN" genera ted
by the veh icle. Give it a t ry. . .. VE3 FGS -
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SPECIALS
Co lor TV cr n t al (3~79 . ~4~KH z ) w ir e lead. $ 1.60 4 for ~ . OO
100 K Hz f reQu cn cy st an d ard cr n t a l (H C 1 3 / V) 4 .~0
1000 KH z fr CQu cn c y st an d ard (HC6/UI 4 .&0
A n y C B c r y . ta l, tnn s. o r r c". 2 .~0

(c ,. ...c p l . ynth.. .. . .. ' ...r y ol a l. ,
A ny a m a t .. ur ba nd " .yOla l ,n F T_243 h o ld .." !.::'O 4 lor ~ .OO

( .. ,. pt 80·160 m .. I" " 1
"0 m ..l r )·s t a b ;n F'"T .2 4 3 h old.. .. 2 .::'0

We have in stoc k over six million cry sta ls
whic h incl ude types CRI A/AR, FT 24 3,
FT241 , MC7 , HC6 / U, HCI 3/ U, et c.
Send IO¢ for o ur 1970 ca talog wi th
oscillato r circu its, listing th ou sands of fre
quencies in stock fo r immediate deliver y.
(Add lO¢ per crystal to ab ove prices for
shi pm ent 1st class mail ; 15¢ each for air
rnail.)

ORDER DIRECT
w it h check or money ord er to

Sp ec i a l Q u an ti t y Pric es
to Jobber s a nd Dealers

2400B Cf)'lt al Dr .. ft. My...., Fi e. ISto r

____.---\ GET YOUR NEW
...,.,;~, \ ISSUES NOW!
'\~\\\;gP~ \ Over 285.000QTHs ;n

~-. . . .... .-.;;s:~~. . ~~:ru~:~~~~o~T~~~:

~
~ _..:,. ~~\~:L. the OX ed iti on $6.95

<-.f'. ' ';i. .~\t, NEW EDITION EVERY:
tt'.*~'. , ~"" ~i- :-o_,__~ MARCH 1 - SEPT. 1
\\Pill:I''o_tS ';;-- JUNE 1 - DEC 1
,,,, Sp r i ng 19 71 S upplement. . $3.50'

These valuabl e EXTRA f eatu res included In''bolli eclttons!

• GSL Managers Around the - Prefixes br Countries!
World ! • Zips on III QTH 's!

_ Census of Radio Am~leurs _ A.R.R.L. Phoneti c Alphabet !
throug hout the world ! • Where To Buy'· ~f:~: ! Amateurs' l icense • Grut Circ le s'u r ingS!

• World Prefix Map! • International Postal
• International Radio Inf ormation !

Amateur Prefixes • Plus much more!
See your f avori te deal er or order orreet (add 2SC for mailing
i n U.S., Possessions a. Canada. Elsewhere add SOC).

lEi,'RADIDAMATEUR I 16 k. ca 00 INC

: • I ' Dept. B 925Sherwood Drive
Lake Bluff. III. 60044

123



_ -_ _e-nlftt__--_ .. ~_ ...
_"---.e-oCotf_..-_......_-_~C .. .

.ETln ooo 01' ."OO'OSlE O .. UU ,..O......_----._ ....--.... ---.-.,--_ _--_ ...
--..."' "' ...""_ . _ Thfo _
-_. _ _ _'""_ .. Cr_OC"'_ _ ,"'"'"............_ ...
- _ " __It ' (I ..C_ ., ..,..-. , _..
....... c oelOl e-lo--. ""' , _ .........- , _--- -..... _ .m ' ...._ ,_ .....,.. _"" ,."".., ,,, , ......._.of _ , _ _

_C_OCI '. S ...
...., jO<' _W _"' ,...... _ .- ,-., ..
_..._ " ~ _ w'''' ,It_ "mit,,,. .... .... ..""', _''''' -,.........__ _.. , -..,--......., ...

NTIT'oo. Ii ....... w..... 0..-. W>'lllSOJ1.

""'~.-=~~;..._ _ 1_ 'OO " .. _.b••_---- " ., "" , ,,,, ,.• ,__• Tt _ _ z,nz " _ _ _....._ _. "."".000 .., to'",_ w_ ._........- , _ ,__,,-,, e_._._ _ .._,"__... .... .- _.._--_.. _ _ -_,- __ ,_ ""' - -.._._I_ l'__'_ _"" .. "'.._.._...... ...._---...._ .....
- -"'."-"' -"' -".~::::,.:,:--:=,' :':'-"::,'::-:::: T.....":"'C_ ... .........
~=,"" '" .....'_ S':""':i.~=::?-~T _..- .. C _ .. _ _

_ _ .. --_ .- - It _ __..... .

==:e",::: : ::--:..:::..::..::: :::-.:ztz:":'=..=~~- ..__ _......-.. __ .. _ - ....------ -- e.-__ __....- .- .. __.... _.._-_...._-_ ...--_... _"'_..._.. _..._..... _-" --- -_._-- ----_ _... _...._ · ... _ _ •· .... · _ .. _ n' _ _ _v"._-_.. ...--...._ --_.. -..... .._..----_ .. -- -. .._- -,,--- ----_ ................,.._...-. ...-.. -.-..- .---_.. _..- --- _ _-----_.._--- _..._ _---~_ ......_ _ L . .... _ _ ._.. _ ...,...... ... . -._...._ _ _ _.cc.__ ..
- -- ... _ .__ ...... T_ _ e- ___.. .. .. n_.. .. ............----- .._- ......_-_....---_.._......_.._........
..::~~.:.~--_..:.-..:.= --------------- ----_...:::;:::,:..::t==...:.~-.: .~m .L ce.......~~... COMoo SS IO..-. __ _ _ "_ o.c._=-"="'-":::..::::.:"::':: ,....._ ..--_.._----- -"""_.'..._..-.._.._----....- - -_..._-,-...._.. __._- ..- ... ..-. ...._... _........._----, ... C ... .. _

_.-....... ..._.. _--_..- .. "" -- _."' --__ f_ .. _ _ ....

===.:.=.:.::::':::':'.1::--_ _- _....._.._ _- --_ .. .._ _--- -",---._._",Ip,,-...... ..... "' _ _,_ .....-__ __ ..T...... _ _ ,_ __• •_ __..- _ __ .- __ - '"......_.. ""..... , __ ,_ _2 _ . ,,_Jol -.. __ ••..., ' ,__' , ......_~..
... _ .._~ It ,_ .. ,. ....
, , " 0 _ "" ..0<.....,_ft, -. It .. ~_ ..'._ '", _, ...._.." .._ __...
........ _ m Ip..-. ..
_"..... ' 4 _ .'__ "

... on "' ' '" _""., ,' ""..'.."'.. " .... ............ , . C 'T ' Z ' NS N£EO ' Of< ....SO"... L TWo",...v
.... 0' 0'ft ... mob'" _ .... _. _ ..... ...

Tho,~~...'_ , ... , ,... e. ,,",I. ::::~=.:~::.:~::r~a:~
::~,,,'.::,"':": :":':..:':. -:.:';;:;.:....;,': ::'·::M"~";: ";"'.:.;=~:::-..~:'i"..~:-:.::
........, a Moo _ .." ,.... ... ....looI., _ . ,_"mo.' '''' '' ' ,_...... ._ m' , ,.._ _._ _ _ .••_
_ ' 0 , _ '." ..,. .. " ,, _ , , • • __
_ " 'h _ , _...... " " ' '''''_ ""'••_
.. , "" -. _ 1 _ ,...
_ 1 _ , . _ _ _
. . .. ......., T it .. , - _ __ . n , kto ..-.
•.. .. n ·.. . ·-.... _w T C_OC"', ~.... _._I._....,.. __ _ . T """._ __

.....·_.• _ n • .• ·•• • -G.. .. .~_. .. _ ......w __ ....

:::::..":'': .::.:..: .=.::..~'==.:: :: "'_ ----.
- .- woo II Tl ~ 'C .. .-1OOf FO ,ott O~ n .
. - . _ .. - fON..fl L .....OfOS. .. VIC£,.,,-- - - .. - ... , _Ito .. ... ..... _ .- '.... _.1...-....._--_.- C_ .-_ .....Io __-- _._....._- - --- ~ .. __ ..__ 2 _ ... __

- _ - .. - .. .... - ... _ a-oe _ ___ .T _ .. ...-.Tho_ _ __
" , __",a_ . .... ........... _ _

..... . -. , _-_ ... - - - - _ _ . _ C_o
- - _ . _ ... cooa- I _ __ .._ _ n _ _ .. _ • •__ _- -" _-_ - ..-- ...._.. _.-_..._ __---_. ---- ... _ --Y'Wo -. _ _ ., ...

- ..... -.-- - - - . ... _co..O-... .._ ..-----'--- - _...- ,..--...._----.- ---- _------ -_.-...- ..-_._-__ - ------_.-_..._--_ - .-. ... ...- ..._....._---."-._ "- -.- '" ------ .. .,......-_ _-_..._... _"_.. .. _..__...._--- .....__..__._U__
=:.~s:::...-==-:.'":.=--=~ ~'~ ..":~~':::.':::y F~~~'::'~~~~, 6".."s__ ..... _ , U .. V'C•.- .. -...- -_._- .... _-_.. _.._ T.. .... . .. . -.. _ ..__.. __ _ .. _ _ .....-- - ---- _........_ _ _.-_...__..... ..._..... ...._..._ -
_ ..-_-_ _ 101- _ ...... " _ -..

...... _.. ..._-_.- ..~- _ _ _-..- .. ..... _ ._ --.It••_
_ .._,,-..._ .. _ .. _.__ C. F..._ ... _ _ ...- ..- - - _.--- -_._-_ __...___.._, - _. ,..._ ..- ......_-__ ... --..._ ._.._... ...__.. .. .. ... _.. ..... _._"-'.._...
,... - . . .. - - "_ ", ,,, __. e- ..'._00-'"_,_" ,_,,, - __ .._ ~

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

Blow your mind on our back
issue bargain bunch, 30 (count
' ernl assorted (we hope) back
issues, all before 1968, for the
incredibly low pr ice of $6 post
paid (hardly pays for the post
agel. These are packed by slave
labor Ito cut costs) so please ig
nore notes calling for help, etc.
th at 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

~R ·C826M

Electronic Parts, Tubes, Radios
New & Used Amateur Gear.

ERICKSON ELECTRONICS
4657 N. Ravenswood Aye.• Ch icago . Ill ino is 60640

Ttll ; AC 3 12 334-320 0

:~~~~;,~~ t'ti'Iiiii6'='> .
}no~pea~eJ t~~ ~rr~~~ .,
I:U:~~:j 146.34/76: .

Basic Features: - All silicon semiconductors
solid state circuitry . 12 crysta l controlled channe l
capability a a channe ls factory in stall ed - 10 watts
of R.F . outpu t power - Low power co nsumpt io n
- MOSFET R.F. Am plifiers an d mixer _ Noise
operated squelch circu it - Hijlo power swit ch _
Illu minat ed dia l - Self co ntained spea ker (pr o vis
ions for rem ote speaker included) _ Metering of
ba ttery voltage . relative received signal strength
and power o utpu t • .4 micro volt o r bett er
sensit ivity

SPECIAL CLOSEOUT!
Standard SRC-806MA two meter FM trans
ceiver - 10 watt! ou tput. 12 channel capability.
'While they last - $265.00 with 4 channels installed
and fu ll six month warranty . R egularly $335.00

'Write fo r brochure describ ing the SRC 826M and
S tandar d's f ull line of acce ssories. including the
SRC·85JSH 25 watt 2 meter FM transceiver.

Send 25-' for flye r listing hundreds of bargains,
and we 'll .td your name to our permanent
mailing fist .

SURPLUS TEST
EQUIPMENT
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TELETYPE! Using tape for repetitive material
such as station description, over-the-air QSL, and
such? You should Model 7A tape transmitters $9.

TELETYPE DISTRIBUTORS. Mo d e l 30A start 
stop di stributors for any printers requiring se p
arate distributors, for tape equipment, etc: In
cludes both transmitting and recei vi ng distribu 
tor, Westingh ouse 1/75 hp, 115 V 60 Hz, 1800
rpm motor, $17.50.

TELETYPE PERFORATOR. Mod e l 2A typing
perforator, good shape. does not tie up your
system when you are making tapes. $35 .

TELETYPE TAPE GEAR . Complete tape trans
mitter with built-in distributor, ac . $32.75. These
are compact u n it s, .jcree! fo r setting up in a line
w it h various tape loops for standard 080 'infor
mation or messages. ~,

RELAYS? W.E, Model 215A polar relays, in fine
shape, $5 each; fa ir shape $2.50 each. Poor shape
$1.

TELETYPE DISTRIBUTOR. Model 73 distribu
tor (see page 100 of HAM -RTTY book) for use
with t ap e transmitters, printers with no distribu
tors, etc. , $10.

TELETYPE TAPE DISTR IBUTOR. Model 7 A
tape distributor (matches 7A tape transmitters)
with plug-in jack for 7A tape head. $14.90,

TELETYPE PRINTER . Strip printer for those
interested in a compact unit, le ss than o n e cubic
foot in size! Model 401. Allows y o u to cop y
signals off the air w h ile c utting tape in answer
without tying up your reg u la r page printer. Prints
on standard 5 /32" tape. $45 in good shape, $25
not in good shape.

All units in short supply; first c o m e , f irs t se rved .
All sold FOB N.H . Quality of the u n it s varies
from new to dirty and ug h . Early orders w ill 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. US A only, please.
And include postage unless you want units sent
coHect by UPS or Railway Express.

22a .OOO
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W.'.T_ ' CO-_ .coo;-.. _ . oo,....
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H i--5ensitivit y Wi de-Band AM6FM RCVR
38-1000 MHZ : A N/A LR -5 c o n sin s of brand-new
Tuner /Convet"tllr . CV-253/ALR in o r igina l fa cto ry
pack and an exe.• u sed. checked O K & grtd . m a in
rev r R-444 m o d if ied for 120 v , 5 0 / 6 0 hz. Pa cked
with eac h tuner is t he factory checkout sheet. The
one we opened sho w ed S ENS ITI TY : 1 . 1 u v at 38.3
mhz, 0 _9 at 13 3 m h z. 5 at 538 m hz, 4 }4 a t 7 78 m ne.
7 at 1 ';1 hz . W ith bo o k a nd p w r -input pl ug . all.
fo r . . . . 275.00
3 0 m Hz P anada pter fo r the abo vtl 9 7 .50

R-390 /U AR R c vr; Co llins xt l-zer o -b eating . driftlen
rec ei vtlr , grtd 100% parleet 795.00

R -390 A/U R R h ,u mech . f ilt tlrs. gnd. perfec t 995.00

Regul. Pwr Sp ly for Comma nd , l M. Et c .
PP -106/U : Mett'l'ed . Knob-adjustllble 90·270 v u p to
8 0 rna d c ; also select a n AC of 6 .3 v SA . o r 12.6 v
2 J4 A or 28 v 2 t~ A . With mat ing o u t p u t
p lug & a ll tech. e ste. Shpg. wt, 50 lbs. • • • • • 19.50
BARGA INS WH ICH THE ABO V E W ILL POWER :
LM- ( · ) Freq , Me ,er : 125 - 20 MHz , .0 1%. CW or AM .
w it h serte t-me tcnec cari b . b oo k . t ech . data . m ati ng
plug . Shipping wt. 16 Ibs. _ _ .••. .. .• • . . _ .. 57.50
Same , less c a lib . b ook _ .. .. . • • • • • .. • . . .. . 12.95
TS-323 F req. Meter : 20- 480 m h z. 001 % . .• 16 9 .50
A. R .C . R22: 540 ·1 6 0 0 khz rc vr w lknob + d llt a 17.95
A. R. C. R3 2 : 108 -13 2 m hz rcv r w/knob+ d ata 13 .9 5

Versat ile Plate& Filam. Transformer
Depot Spares f o r SP-600 -JX : Prl, 95/ 10 5/1 17/ 13 01
190/2 10 /2 34/260 v 50 -6 0 hz , sec. 1: 30 5-0 -305 v
150 rna , Sec . 2 : 5 v 3 A . S ec, 3: 6 ,3 v 5A. Sec 4 : 7lA..
v }:riA.Sec. 5 : 7 Y.. v 1% A . Legend fo r pins is plain lX
marked . Herrn, sa~ led . Add p o stll';ltl for 13 lbs 3.9tJ

Our wareh ouses are bu rs ti n g w ith good OSCIL
L O S CO PE S Digital Counte rs Aeronautical
T est Sets Audio Test Sets. O scillators. V']1VM 's
Precision ' Meters Pulse Genera to rs, Signal Gen
erators Differential Voltmeters, R egu la ted
Power 'Supplies, Ham Receivers . Wat!mete~,
L in e -V oltage R egulators, ere. e tc . We can I
p'()Ssibly begin to list everyth ing in these ads.
We have sep ara te Ca talogs fo r eac h Category o f
Equip men t. . •so please ash fo r yo ur needs b y
the type of e q u ip m e n t you need! T HANKS!

WE A LSO BU Y ! WHAT DO Y OU HAVE?

R. E. GOODHEART CO•• INC.
Box 12 20 GC , Beverlv Hill s, C ali f. 90213
Phone s A rea Cod e 21 3 . O ffi c e 272 5 707

Thousands of Parts
ELE CT RONIC PARTS & EQU IPMENTS

See us U Builders for Bargains (no fliers)

DOW TR ADI NG CO. INC.
18 2 9 E . Huntin gton Driv e

D u a rte CA 9 1010 - 2 13 ·357-3763

Now BIGGER and
BETTER Than Ever!

~---It4AIL THI S COUPON HOW--j

NAME: I
I ADDRESS: I
L':~~"":=·:,-,:=:,,,~~:'·=·=:,·~~~·=·=·:... l
For yoyr FRn copy , 111/ out COllpO. o"d Moll. 0." , 71

126

T.. _ ohc'..._ _ ", .,.. ... ..,_ ,....... ~, _ or __.. __M
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_.,_ ~ _ . _ __ ......._ 0- .. , _ _ ....... ...__-' - .. -.. - -..-- _-_........ .._...... .... ---. ..-.-,,_ -. .. ,... _ .. _ .. _ .... ..- " '_e- "_ ..-- _._. -__._.- , -TG _ ....- __. .. .... <OM " ."' , _, ...
,- _ . -. ' ..... '. 1 , __ •_ _ ."- ,,, ,0-
_ ...... _ , _ _ ... _ ;O~ ~

,..,_._ _ ....
;...•.......:.---, - ..

"A 30 t o 50 megacycle rig? Why can't you wa lk
to school like I did ?"

ORX ORL! No new repair jobs can
be accepted u:,til furth er notice.

PANTR ONICS OF VIRGI NI A, INC.
P.O. Box 209

Annandale, Virgin ia 22323

4-1000A FILAMENT TRANSFORMERS
7. 5 veT @21 AM PS 1 17 V AC PRIMA RY

3".."H , 4W 'W, 3'h"0. NET WT .8 LBS.

$14 .95 PPD
PETE R W. DA HL CO.

5325 Annett e A ve.
E L PAS O, TEXAS 79924 T e Je :9 15 -7 51 -485 6

B low Your Mindl
ANDALL YOUR MON EYAT

DAYTON SURPLUS
10 0 1 East 2 nd , Da yt o n OH 45403

73 MAGAZIN E



From IBM Compll'eU,
G ua ranteed l W / Sp e c Shee ts

SILICON
RECTIFIER

PIV SALE
50 $0 .88

100 .99
200 1.25
400 1.50
600 1.75
800 1.95

1000 2.25

SA LE

1.00
1,3 5
1,65
2.25
2.96
3.50
3.95

6 AMP
FULL
WAVE
BRIDGE
REel S

PIV

0 2000"
0 3000

B4000
5000

0 6000
0 800 0
n 10000

HIGH VO LTAGE
J AMP tl'll'l.1

1. 0 0
1. 0 0
1.0 0
l. 0 0
1. 0 0
1. 0 0
1. 4 9
1. 19
1.0 0
.as

1. 1 9
1. 4 9
1 .0 0
2 .9 8
1. 4 9

.99
1. 1 9
1. 19
1.0 0

1. 0 0
. 99.es 1-,;;;;,;;,,;.;.... _

POPULAR "LINE LITERS"

§ 1 6 _ lAmp 800 piv silicon r ecti fiers
8 _ lAmp 1000 plv s ilico n ,ec t i fie r s

I ~ _ 2 Amp 1000 p lv s ili co n r ectifiers
U 3 _ 3Amp 1000 pl v s ili c o n r ec tifi e rs

[l 10 - 3Amp 6 00V piv s ilicon r ectifiers
o 40 G£ lAmp s il icon re ets , to l OOOV

§ I .Walt Aud;o -rc a m p li fier" WC 33 4 .
1 Voltage Regulator, 0- 40V POS " Ie.

• 4 - 2N4409 Hill i e t ub e drh'ers •• , •
I I 1 -6 Amp 200 ~RV TrIac
o 1 -15Amp 200 PRY Triac .
L 1 1 - 25 Amp 2 00 PRY Triac
o I Tunnel Diode IN37 1 7 .,.

~
1_ 21'43 632 4 00MC -.3A.20W. npn sil
I - 5U4 Rartheo n s ili co n tube
3 _ E R · 9 0 0 Tri gger d iodes. t r ia cs
2 _ 21'424 19 Uni junc t ion t ransi s t o rs
2 N-Cha nn el pl astic Fe t s 2N 38 19 Te xa s

o 4 - 21'4440 9 Nixie tu be d ri vers
n 10 - I watt zeneB 5 t o 1 2 volts

8 1 RT L -923 J K Flip Flop T0 5
I RTL_914 Dual 2 Inpu t gat e T0 5

3Amp
$ .08

. 12

.1'

.2 2

.2.

. 3 9

.59

'10UI

Ch oit e

3 to l $'

o
S8.50

2Amp
$ .05

.06

.07

.09

. >2

.16

.22

908 Full Adder
909 Buffer
912 Hal f A dde r
913 Shift Reg'$ter
915Dua l ~ In . Ga t e
921 Dual 2 In . Gale
940 JK Flip Flop
960 Dual Buff.,

PlY IAmp'*
50 $ .05

100 .06
200 .07
400 .09
600 .1 2
800 .1 6

1000 .22
*mlcrominiature

SPRAGUE- lC's

EPOXY RECTIFIERS

-GI=,

oooo
B
8
4,000 BIT
MEMORY

5ALE
$1.95

2.50
2.9 5
3.50

PRY
100
200
300
400

3 PC . KIT

Fo, the 1st time anywhere

. . Built·in lens transm its light
ene~B:Y , activate s, tngg ers TO·IS c ase silic on control
rectlt~e r . A c~mpanion t o o u r t iber optic light pipes.
R eqU Ir e s as li ttle as 30 uA .

LIGHT-EMITTING DIODES
(LEDs) $1.50 Any 2 ~

2.69 ~ .~

o Vis ib le LED " B r it e Red" ... . \

o Vis ib le " B r it e Red" Det ector --lL"o In v isible " In fra r e d " Detector ·
o Invi sible l ED "Infrared"

LIGHT ACTIVATED SCRS

I n c1ud ps SN7 4 9.0 decade
counter, SN7 4 4 1 B CD
decode r-dr iver , SN7 4 7 5
qu ad lat.c h w i th ho o k up s . $ 10
instructI ons

WWWil!:!J/I'-
D (0-9) . w ide a ngle •

• Si mila r t o B urr ouJl:hs $5.95

. 3 . 9 5

P.O. BOX 942 A
lynn fie ld , Mass.

01 940

Terms : a dd postage. Rated: ne..t 39, cod ' s 25';'"
Phone Orders: W a kefiel d, M a ss. (6 17) 24 .) - 3 82~)

Retail : 211 Al bion, St ., W a ke field, Ma ss.

Dual D_t ype edge trigge r ed
f1.ip.tlo p . . . 1.19
Quad bi s table la tc h .. 2 .95
Du al J-K flip flop . . 1.49
Gate d l u ll adde r 1.49
1 6 -bit MEMOR Y 4.5 0
2 -bit binary l ull adder . . .. 4 .95
4 -b it b inary full ad der 5.50
Decade co un t e r 3 .95
8 -b it sh ift r eg is t er 4.95
Divid e-by- t we lv e count er . • . . . . 3 .9 5
4 -b it binar y cou nt e r . 3 .9 5
4-b i t shi ft r egister . •.... .. •. . 3 .95
4-bit right-shi l t left
shi ft re g ister

DESCRIPTION SALE

Quad 2-input NAND gate . $.88
Same as 7 4 00 but with
op en collector o ut p ut .88
Quad 2 _input NOR g at e . 8 8
Hex inverte r .99
'r r ip le 3 inpu t NAND Il" a te . .88
Du al 4 - inpu t N <\ND gat e . 8 8

8 -i np ut NAND gate • .. .. . 88
Dual 4 _input NAND buffer .•88
BCD_to_Nixie t ub e dri ver 4.95
BC D_to _deci ma l_de coder . . 4 .50
Dual 4-input expande r . 8 8
J-K Ma st er slave f1.ip flo p . . . . . .. .99
Du al J- K master slave f1.ip flop . . 1 .19

TYPE
o SN7400No SN740l N

o SN7402No SN7404No 5 N7410N
o 5N7420N
o 5N743ON
051'474401'4
051'47 4 4 1 1'4o SN7442No 5N7460N
o 5N7472No 51'474731'4

0 5 1'47 4 7 4 1'4

0 5 1'47 4 7 5 1'4
0 5 1'47 4 7 6 1'4
0 5 1'4 7 4 8 0 1'4o 5N7481N
0 5 1'47 4 8 2 1'4o 5 N"14 8 3 No 5N7490No 5N7491N
0 5 1'47 4 9 2 1'4o 5N7493No SN7494N
0 5 1'47 4 9 5 1'4

GIANT SALE ON NEW TTL
TEXAS & NATIONAL ICs

G uarantee d l W / Sp ec Shee ts

A ny 3 - t 0i'o Discaunf l
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A ::: N ext h igher frequeney m a y b e u seful also .
B = D iffi eult cireuit this period .

0 01'1', "' " . '" " .. .. ,
ALA SKA " " "

, , , , ,
" " " "

A R G E N T I NA " " "
, ,,, ' 1 " " " "

" U ST lIA L'" " " ,i '" '" '" '" " " " " "
C A N AL ~ON E " " '"

,
" " 2lA alA " "

ENG L A N D , , .- " " " " " '"
HAW AII " " '"

, , , ,
'" " ' I 21... u

I NOlA , ,
'" .- '" '" " hA " '" .- '"

J AP AN " " ,,' .- '"
, ,

'" '" '" "
MEXIC O " " " , , , '" " " " "P HI L IP P I N ES " " '" '" '" .- .- "" ''" '" '" .-
P UERTO RI C O " "

, , , ,
" " " " " "

SOU T H A F R I C A "
, , , .- " " "A '" " " "u. s . s . , , , , , ,

'" " " " " .- ,
WES T CO AS T " " '"

, , , ,
" " " ' I" at

CEN THAL UN I TE D S TA TES TO ,

ALA SKA " " "
, , , , ,

" " " "
A I\ C E NTI N A " " "

, , ,
'" ''" " " " "

A UST RALI A "" " " '" '" .- '" '" " " " "
C AN AL ~ONE " " " ,-, , , , '" "" "" " "
EN OLAN D , , , , , i n " " at " .-
H AWA II " " "

, , , ,
" " "" "

I N D I A " " '" '" '" '" " '" '" '"
J APAN " " " '"

, , , ,
'" '" ""

M EXI CO " "
, , , , ,

" " " " "
P HILIPP INE S " " " m '" '" .- "" '" ,.

'" "
P U ERTO 1I 1CO " " '"

, , ,
" " " " " "

SO U T H A FRIC A " " ,
'" '" .. " 21... " " "

u. -, s ", '"
, , ,

'" '" " " " '" '"
WESTE RN UN ITED STATES T O :

A LA S K A " " " ",\ , , ,,' ,
" " "

A R G EN T I N A " " " '"
,

'" " " " " "
AU STRALIA 2l A " " " '" '" .- '" " " " "
C AN A L ZON E " " " "

, ,
" " ,"\ 2IA "

EN G L A ND ", , ,
'" '" " " " -o

" "W All ' I" " " "
, , ,

" " "" ""
I N D l A m U A " '" '" '" " '" '" '"
J A P A N " " " '"

, ,
'" IH

M EX I CO " " ,,' ,
" " " "' "

P HIL IP P IN ES " " " OJ , m '" '" '" "
P U E R T O R I C O " " "

,
" ' I , 1,\ ,;" "

SO uTH "'·R I C A '" '" m '" " " ' 1 'I ,; ' I

u. -,s " eEl if' " '" " '" " '"
E AS T COA ST ,

" , " " ' IA "

1 16 , 1·17
ts

Rad io Boo~shop

7 3 Su bs c r ip tions
G unsmo~e 124
T·el et y p e 12 5

o Jan el 9 2
o Jefftronics 11 4,1 24
D. L ew isp a ul 119
o M a nn 103
o MB Prod uc ts 79
o Mesh n-a 1 1 1
o N at io na l Coyer 111
o Ne wsome 9 6 ,97
o Pa gel 88
OPa l 79
o Pa nt ronics 126
o Pic k er ing 89
o Po ly Pa~s 127
o Pr opagation 10 9
o R ad iation Devices 7 9
o R"1:jency 36
OR P 120
DR& R 110
o Se lectronic s 10 2
o Sentry 33
o S lep 9 4,95
o Sp ect<o n ic s 10 4
o Standard 69
o S ta r tron ic s 9 2
o Swan 45
o 'rene» 1 19
o T el ecomm 60
o Tel re" 5 3
o T o p Bend 92
o Tower 10 6 , 12 1
o Tristao B8
o Tuc~ er 113
o V ang"ard 63,78
o Va r i tron ic s 59
o Vibr op le" 92
o We ste r n N . Y , Ha m fest 82
o Wo r ld DS L 9 2
o w e tr 108

Call _

\

o Amateur E lec. Su pp ly 42
o Amer ic a n X ta l 92
o A ntennas I nc. 4 8
o Arr.o ld· . 82
o A T V 8 1
08 &F 107
o Brigar 9 8
0 8 & W l19
o Callbook 12 0 , 12 3
o CB Rad io 12 6
D C & H 1 01
o C ircuit Specia l ist s 6 3
o C ol "mbia 10 0
o C rawfo r d 119
o D ah l 12 6
o Da mes 99
o D ay t o n H am vent io n 8 1, 8 9
o Da y tOn Surp llJS 12 6
o Del ta 93
o D enson 1 12
o D ow 12 6
o Drak e Co ve r I V . 17 , 37,

46 ,81,88, 122
o East ro n 8 2
o eKY V ideo V i. ion 78
o !,O p si ion 79
o Er ic k son 124
D E stes 52
O F air 12 6
o Freck 88
o G atew ay 121
D G & G 12 2
DG lass 10 5
o Goodheart 12 6
D G r ego r y 1 1 5
o Hal 82
o H a llierafters 64
D H enry 2 5
O H &L 92
o H y -Gain 34,35
D Int ern at ' l X t a l 19
o James 8 1
o.re» Xtals 12 3

r-----------,
I 73 Reader Service Coupon I

I Now' w e don't say that ev ery single reader
m ust buy e ve ry last p rodu c t advertised in 73 .
We bel ieve t hat, bu t we d on' t say it. T he very

I least eve ry reader can do is to pu t o n a sh o w of

I in t e rest in the produc ts herein advertised . T o
make t h is a s im p le task, even fo r the laziest

I r ead er (now t here is a co n test for YOu!) , we
have cleve r ly arranged t h e advertising in d ex to

I d ou bl e a s a rea de rs se rvic e cou p o n. All you
have t o do is t ea r it o u t (or p hotoco py it ) a nd

I se nd i t in w it h t h e appropriate boxes marked.
(We have a p ri ze for th e m o st bo x es marked

I .. . a s ite n t prayer o f t h a n ks fr otn the pub
Iis h e rl. We'll acc e p t postc ard s , slip s of paper , or

I a lm o st an ything else t h a t lists t h e companie s
y ou w a n t to h ear fr om and y o u r address.I N.o o ne likes to go into a sto.. w it hout
bUy Ing sOm e thing, right? It is the same w it hI these infqrmatio n requests. You w in be

I
expect ed t o b uy something. Oh , it do esn ' t h ave
to b e a $50 ,0 0 0 an t enna sy st em , but it sh o u ld

I
b e something modest . .. a transc ei ver . .. a
lin ear . . . y o u kno w. We'll leave the decision up

I to y ou , knOWing that we c a n tru st you t o do
t he righ t t h in g.

I AAd we are d efinitely not sa ying that the
use o f t h is servi ce co u p o n has an y curat ive

I p o wer s, but we ca n not but notic e that m any
re ad er s re port remarkable relief f rom simpl e

I b ac kache, headaches, lumbago: and acid

I
ind ige stion af ter sending in t heir cou po n . Why
tak e an y c h an ces?

I
I
I
I
I MA l L TO 73 Ine., Peterborough NH 03458

I Name' _

I
IAddress' _

I Z;p IL ..J

128 73 MAGAZIN E
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