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[EDITOR'S COMMENTS _ Barry Wiseman, N6CSW/O ||

In the August issue we published an editorial by Don Chester, KAKYV, editor/
publisher of the AM Press Exchange regarding a proposal from amateur equipment
manufacturers that would lower the code speed requirements for general class amateur
licenses. We've received many  comments regarding this proposal. Most of the com-
ments are in agneement with our position that lowering the code speed would be
detrimental o amateur radio and to AM/vintage operation. We don’t need another
100,000 new hams on the HF bands; they're crowded enough already. The only benefits
that could possibly come out of this “dumbing down of amateur radio™ is that manufac-
turers -mostly Japanese- would have a bonanza selling equipment

1 urge everyone to write their ARRL Division Directors. Let them know where you
stand on this ssue. | also suggest that you send a copy of the letter to the League
President. 've been advised that the letters should be short and 1o the point 10 be most
effective.

The next mevting of ARRL directors s coming up in January. Let's hope that the
directors come out in opposition to the slow code proposal. We need the League on our
side.

Dave lshmael, WAGBVVL, has just compiled all the articles he's written for ER into a
book he calls “Vintage Anthology, Book 17, He and his wile Judy have done a great job.
The book - 140 pages, spiral bound - is a very attractive production. Dave published the
book himsell and is selling it himself. It's very reasonably priced al $14 95, See Dave's ad
on page 55 for ordering information.

Another book I've been meaning to talk about is the “Amateuar Radio Mail Order
Catalog™ produced by David Thompson. This is a book that all vintage people should
have. We'realways looking for parts, materials and equipment forour homebrewing and
restoration. This book lists all the manufacturers, distribulors, dealers and every com-
pany and individual that's in any way involved with amateur radio. 1t's available from
the ER Bookstore. See page 4 for ordering information,
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LETTERS

Dear ER

lam writing to express my solidarity
with N6DM and his No. 19 Mk 11 as
expressed in "A Quarte! of Flute Mlayers
Under Water™, ER #65. | got my license
in November 1968 at the age of 17 and at
my father's recommendation | pur-
chased a very used and incomplete No
19 Mk I manufactured in 1944 by the
Northern Electric Company in
Montreal, Note that mine was a 1l nota
1.

My dad had used 19 sets as a radio
operator in WW Il and for some unfath-
omable reason seemed to like them. The
Canadian army used 19 sets for the bulk
of their battlefield communications and
not just in tanks. Personally | think the
19 set deserves credit for the Canadian
army's reputations for valour and te-
nacity - communications were so poor
that the personnel never knew just how
much trouble they were in

I built a power supply for my 19 set
with a TV transformer that put out some
750 V to the plate of the 807. The trans-
mitter had output so | worked VETAAQ
on 80 M CW but that one Q50 flattened
the BO7. 1 bought a nice new GE 807 for
about $4 but a quick calculation showed
I could not afford amateur radio at $4
an hour. It was about then that | de-
cided that there was a reason why the
dynamotor only produced 540 V so0 |
modified the power supply to use a
choke input filter instead of a pi filter
and that dropped the B+ below 600 V. |
made my second and last contact with
WAZPMW, who gave me a 225C signal
report. | sent him a QSL card asking for
details on what my signal sounded like
but he returned a card with a 579 RST.
The 225C report sent me back to the
drawing board but circumstances pre-
vented my re-modification and the 19
set never transmitted again. Hmmph,

should have kept the DX-100 1 borrowed
from VESWL - now THAT was a radio!

In September, 1969, | went to college
and a major threat to the DXCC Honour
Roll was QRT for three years. After
college | went to work for the phone
company and got back on the air with a
DX-40and an SB-301. My parents moved
and lost most of the accessories for the
19 set including the DC power supply
and the variometer but they kept the
transceiver and my home brew power
supply so | still used it on receive when
I was home. Around 1980 my parenis
buried the 19 set where [eouldn't find it
but last year | recovered it and now il
sleeps in the shack wailing a chance 1o
be restored to life.

Gosh that was an awiul radio' It's
amazing what a government will spend
good money to buy.

Richard Loken, VEGBSY

Dear ER

One evening during the last week of
August, | received a phone call from an
old buddy 1 had not seen in nearly 40
years! And it was all due to Electric Radio!

Bob (Zeke) Bealmer, WACARB, of Kan-
sas City, called me after seving my picture
in the August "Photos” section, Bob and |
last saw each other in the summer of 1954,
alter graduating from an Electronics
School at Fort Devens, Massachusetts! Bob
and | had an enjoyable conversation on
the phone, and agreed 1o try to get 1o0-
grther on AM in the near future.

Keep up the good work, ER, hope you
can find some more of my old buddies!
Fred Clinger, WASK]]|

Are you a memberof AMI? If not
send $2 to AMI, Box 1500,
Merrimack, NH 03054-1500. AM1
promotes and protects AM; we
should all be members.




| AMI Update

by Dale Gagnon, KW1l, President

AMI Discovery Weekend

Enjoyed operating off and on over
the weekend of September 10, 11. Col-
lected over 25 certificate numbers from
other AMI members. The big story on
this weekend was the special event op-
eration al the Gaithersburg Hamfest in
Maryland. [See the story on page 14.]
Northeastern Region AMI Director,
Steve lckes, WBIHUZ, reports about 40
stations worked on 75 and 40 meters.
Steve also reports that a radio store,
*Amateur Radio Center”, in Baltimore
has, with the help of Tim, N3IDRB, and
Carl, KAJUPR, set up classic Collins
AM stations with a 30 K-1 transmitter, a
310 exciter and a 75A-1 receiver. It is
prominently displayed and is in opera-
tion. Great PR for classic AM radio!
Amplitude Modulation in QST

The recentAugust, QST article about
Bob Eslinger, KRI1U, and his antique
broadeast receivers included Bob's state-
ment that he wanted to get a vintage
AM station operational. WEIHUZ men-
tioned this article to Paul, WA3VHB, and
he sent a letter to the article's author,
Jim Cain, KTIN, a Senior Editor [or
QST. Jim's return letter showed a well
developed interest and knowledge of
the AM scene.

Steve also relayed that WIAW has
been reported on the air recently run-
ning AM!

Rocky Mountain AMI Region

Bill Kleronomos, KDBHG, sent in a
copy of his letter responding to some ill
advised comments about AM in a sum-
mary of a recent 1993 ARRL Rocky
Mountain Division member survey. The
summary stated as one of the poinls
under the subject "Spectrum Manage-
ment” that AM operations are perceived
to be incompatible with 558, somé think

AM should be restricted to some por-
tion of the bands. Bill pointed out that
AM'ers are already confining their op-
erations to narrow band segments, both
for the benefit of meeting other like-
minded amateurs and for the consider-
ation of others. He made several other
good points. His letter was filled with
facts not perceptions!

AMI Headquariers News

AMI is watching the growing dialog
over the 10 wpm industry proposals.
This could easily be the first step in a
series of events that could ultimately
threaten our AM operating privileges.
When many of us were discussing
whether we should form AMI we agreed
that an organization was necessary in
the event some challenge to AM materi-
alized in the future. The organization is
less than two years old and we may be
facing that challenge in this new slow
code industry initiative. What can you
do now? If your ARRL Division Direc-
tor circulates a survey in your Division
as ours did in New England, be sure to
fill it out and send it in. Our survey had
questions on the slow code proposals
and on AM mode usage. If your ARRL
Division Director doesn't survey mem-
bers, send a letter so he knows where
you stand.

I am beginning to hear back from the
AMI Regional Directors on some pro-
posals that the board has been consid-
ering. One changes substantially the
way new AMI officers are installed. In
brief it proposes the current AMI Board
of Directors vote on new nominations
from the membership instead of the
nominations being voted on by the
membership. This actually protects AMI
from a takeover by a small group, some-
thing that could happen because so few
of the members actually cast votes last
year.

The new proposed method recognizes
that most officer changes will be man-
aged events with a contested position
being a very rare occurrence. The pro-

continued on page 37



The Hammarlund HQ-129-X

veennsOF, how 1 almost slid off the church roof

by Jim Hanlon, WEKGI
PO Box 581
Sandia Park, NM 87047

This all started because Barry sug-
gested | write an article about that un-
der-appreciated radio receiver. the
Hammarlund HQ-129-X. | said I'd be
glad to, because | not only have one but
I'd also used one for four years at my
high school radio club from 1952 1o
1956. The trouble is, every time 've sat
down to write about the HQ, memories
keep llooding back about the club, They
are inseparably tied together. So, you'll
just have to put up with a little of each
in this story.

Saint Xavier High was a great school.
It wasn't one of your new, brick, steel
and glass buildings with air condition-
ing, a gym, an auditorium and sprawl-
ing athletic fields in the best part of
town, Quite the opposite, it occupied a
130 year old, erumbling red brick, four
and five story structure in the grimy
midsection of downtown Cincinnati,
What made it great was its Jesuit fac-
ulty and its students, BOD of the "best”
Catholic young men from all over south-
western Ohio and northern Kentucky.
The kids who went there were the top
survivors of a competitive entrance
exam, and we averaged two to three
hours of homework every night. Every
graduate had at a minimum four years
of foreign language, four years of En-
glish, three of Math, etc. Those were the
days!

One of the high points of "X" as far as
I was concerned was its Radio Club.
Tucked away in a little fourth floor miche
off the Physics Lab, the club room was
far from luxurious. Brick walls, a wood
plank floor, an iron fire escape outside
the single, double hung window, and a

back door that led to some storage space
underneath the roof and curled around
the plaster lath vaulied ceiling of the
student chapel, all liberally encrusted
in more than a century of downlown
sool, that was the setting. | and a few
other budding young hams spent a
couple of hours there every afternoon
that we could, finally leaving for the
public transit busses home some lime
around 5 PM.

Omne of my fondest Radio Club memo-
ries is of re-stringing our antenna. We
used a 134 foot "Center Fed Zepp” (that's
a dipole with open-wire-line feeders
for you young squirts) that stretched
between the fifth Mloor roof of the school
and an iron cross at the peak of the
church roof next door, One winter when
the Zepp blew down, as it did oecasion-
ally, 1 was elected 1o do the honors on
the church roof side. Just getting up o
the roof was an adventure,

The church was an old stone build-
ing, at least as old as the school. In the
rear of the building 1 climbed one of
those old, iron spiral stairways, the kind
that are suspended from a single center
pole. It went up about five stories. At
the third and fourth levels there were
rooms that hadn't been used for years. |
left “clean”™ footprints in the dust on the
floors when | walked over them, just to
see what was in there of course. At the
top the stairway lead to a wooden cat-
walk that ran down the entire length of
the church, above the internior arched
ceiling and below the slate covered rool.
Abouta quarter of the way down, aside
path branched off the catwalk and lead
to a trap door that opened to the exte-



The author in club station WBGYH at Saint Xavier High, Cincinnati, Ohio. Note the

spinner knobs on the HQ-129X

rior of the steep, slippery slate roof. The
peak of the roof was formed by a long,
narrow, stone p‘al'hway that ran the en-
tire length of the church. I scrambled up
what must have been about six feet of
slate, but seemed like a mile at that
height, to get to the stone peak. Crawl-
ingalong and hanging on to weathered,
green copper lightning rod wire that
was fastened periodically to the stone, |
finally made it to the iron cross at the
rear. The cross was about six feet tall,
and it was set in a stone block that was
about three feet square, so I had some
room to stand and something to hang
on to. It was at least a six story drop to
the ground off the back of the church,
and I tried not to look down or to think
about it too much.

From my perch, 1 tossed a ball of
string that I'd brought up in my coat
pocket across the chasm to my buddies
who were waiting on the flat school
roof. They tied my string to a more
substantial rope, and that in turn al-

lowed us to haul the broken antenna
back to the school roof for repairs and
then back to me for installation on the
cross again. Boy was I glad when that
job was through! From there it was back
down the peak on all fours to the trap
door, a slide down the slate to that safe
haven, and I was back to the relative
safety of the catwalk.

The physics teacher who was our club
moderator had gotten permission for
me to go on this journey, and I was
supposed to come right back when I got
off the roof. But what the heck, he didn't
tell me which way to go. Instead of
heading back for the rear of the church,
I walked the catwalk to the front and
wound up in the belfry. The church had
one of those old clocks that chimed the
quarter hours and rang the number of
each hour, so of course [ had to inspect
its works. Boy was it loud in there when
it rang! There was another spiral stair-
case going up into the bell tower which
of course I took. On the interior side

continued next page



Hammarlund HQ-129-X from previous page
walls of the tower | could see the black
scars of a pre civil war fire that had once
burned the roof out of the front part of
the church. Eventually, at the very top
there was a ladder that lead to a trap
door that opened into a tiny, dark room
in the very top of the tower. Inside that
room there was a wooden chair, its
wicker bottom long since decayed, and
a brass spittoon. It must have been the
refuge for one of the Jesuit pastors or
teachers long ago.

All that, and we got the antenna back
up too.

The club station itself progressed a
good bit while | was in school. | had
visited it a couple of times before |
showed up as a freshman because my
older brother, Bob, was a member. The
first time | saw the station, the receiver
was a green-eyed Hallicrafters SX-43.
The transmitter started off with a sur-
plus ATD (ERN35, March 1992) whose
filaments were powered from the 24
volt battery bank across the wall in the
Physics Lab. The ATD drove a push
pull 812 final. Modulation was fur-
nished by a pair of 211's and a modula-
tion transformer both of which had come
out of a BC-375 whose remains were
back in the storage room,

Because the Hallicralters bounced fre-
gquency every time an enthusiastic stu-
dent stamped on the floor and it also
seemed to choke up (crossmodulation?)
onall of the downtown Cincinnati noise,
neon signs, trolly busses, elevator con-
trollers across the street just to name a
few they could identify, the guys in the
clubwanted something better. The sum-
mer before | arrived as a freshman, the
Jesuit scholastic who was our modera-
tor, Tom Gideon, talked his dad into
donating an HQ-129-X to the club, a
much better receiver. And that is where
my appreciation for that very good re-
ceiver began.

Over the next few years, we also re-
placed the ATD with a Millen 90800
6L6/807 exciter driven by a BC-69

Command Set VFO., The final acquired
a pair of the new, more powerful B124's,
and we added a Masco “high fidelity®
amplifier (push-pull 6L6's) which
served as our speech amp and audio
driver and also played some decent
sounding phonograph music for Tom
Gideon and Dick Middendorf who suc-
ceeded him. You'll also see in the sta-
tion picture a Dumont 5 inch oscillo-
scope that we “borrowed”™ most of the
time from the Physics Lab and in the
black box on the right between the final
and the scope, a National MB150 multi-
band tank that was our antenna tuner
(transmatch for you squirts). Along
about 1955, we got a club license for our
station, WBGYH. John Duncan
MacAulay 111, a year younger than my-
self, was our first trustee. Mac now lives
inDayton, and up till a few years ago he
was still the WBGCYH trustee. We have
remained in touch and friends over all
these years.

50 you see why | can't think about
that HO-129-X without remembering a
few things about the old radio club.

So, how about the HO-129-X as a re-
ceiver? Well, it was the second in a
famous line of Hammarlund relatives
that started with the HO-120-X which
came out i late 1938 and ran through
the HO- 140, HO-150 and HQ-160 to the
HQ-180, made until 1972, Until 1938,
Hammarlund made only the Super Pro
and its predecessors the Comet and
Comet Pro receivers, These were abso-
lute, top-of-the-line radios for their day,
and they were priced accordingly, for
example $261 for the 1938 5P-110X. The
HQ-120 was aimed at the mid price
range market, occupied by National's
NC-100 and NC-101, the RME 69 and
the Hallicrafters SX-17. And the
Hammarlund entry was indeed a wor-
thy competitor.

Hammarlund, like National, made
maost of their own major components, in
particular their own tuning capacitors.
RME, Hallicrafters and Howard, on the



HQ-129X tuning capacitors, cover removed.

other hand, used available broadcast
receiver components, tuning capacitors,
IF transformers and such. This is re-
sponsible for most of the surviving
Hammarlunds and Nationals of the pre
and early post war period being much
more "solid” than their Hallicrafters and
RMEbrethren. A Cincinnati friend from
those days had serviced both
Hammarlund-built and Howard-built
Super Pros in Europe during WW 11, He
finally quit transporting the Howard
receivers away from his depot. "Damn
things wouldn't hold alignment during
a jeep ride!" The Howards wound up
mostly "on the colonel's desk,” doing
unofficial duty, while the Hammarlunds
did the communicating,

The HQ-120 family up
through the HQ-150 was
pretty “ordinary” in its cir-
cuit layout, following the
classic, single conversion
superhet scheme originated
by Shalkhauser and Planck
in the RME 9 in 1932. The
Hammarlund HQ-120 ver-
sion had one 657 RF stage, a
6K8 converter, two 657 IF's
followed by a 6F6 third IF (an
audio power pentode yet!), a
6F8G detector and first au-
dio, 6V6 audio output, 627G
noise limiter "effective on
both phone and CWw," 6]7
BFO, 65F5 S-meter amplifier,
5V4G rectifier, and VR-150
voltage regulator. The '120
was the first receiver in its
class to incorporate a VR
tube.

The HQ-129-X was a 1945
post-war update, going for
the most part to the single-
ended octal versions of the
tubes originally used in the
front end and IF of the HQ-
120-X and changing the mix
a little at the detector and
beyond. Its lineup is a 6SS7 RF, the
same 6K8 converter, three 6557 IF's, a
6H6 detector and noise limiter, 6SN7
first audio and S-meter amplifier, 6V6
audio output, 65]7 BFO, 5U4G rectifier
and VR-105 voltage regulator.

As to the tube lineup, I do wonder
why Hammarlund chose to use the 6SS7
as the RF amplifier. This tube is lower
gain and more noisy than either the
65K7 or 6SG7, both remote cutoff
pentodes commonly found in RF am-
plifiers of competing receivers of the
era. Both factors, greater noise genera-
tion to start with and less gain for weak
signals and RF stage noise to overcome
the substantial mixer noise of the 6K8,
contributed to the HQ-129-X being
somewhat less sensitive in "quiet" loca-

continued next page



Hammarlund HQ-129-X from prevous page
tions than, say, National's NC173 which
used a 65G7 RF and a relatively quiet
65SA7 mixer or even than the
Hallicrafters SX43 which used a 6BA6/
7F8 combination. Bul the HQ-129-X's
internal noise level never bothered us
at WHGYH where it was buried under
the din of thousands of noise genera-
tors in downtown Cincinnati.

Another item of HO-129-X note 15 ifs
three IF stages. Other receivers of its
class and era used two IFs. Two [Fs
supplied plenty of gain, but the addi-
tion of a third IF and its attendant
double-coupled transformer made the
selectivity of the HQ-129-X noticeably
superior. This, coupled with an excel-
lent crystal filter with selectivity a tad
better than even my HRO-50, was part
of the reason for the HO-129-X's good
reputation.

Perhaps the single most outstanding
feature of this series of receivers is their
tuning capacitor bank. Whereas most
of the competition used twao, three gang
tuning capacitors, a large one for "gen-
eral coverage” and a smaller one for
“bandspread,” the HO family is consid-
erably more elaborate. Let me quote the
HOQ-120-X manual describing the tun-
ing capacitor assembly, You can com-
pare this to what you see in the picture,
"To the right s the main tuning con-
denser and to the left is the band-spread
condenser, The small condenser in the
center with the extended shaft is the
antenna compensator. The special pure
inlaid silver contacts can also be seen
along the rotor shafts of the two vari-
able condensers.

“The band-spread condenser has three
main units and each of these is divided
into three individual sections. This rep-
resents 9 individual condensers in the
band-spread assembly. This arrange-
ment makes it possible to employ the
most suitable capacity for the particu-
lar wave range in which the condenser
is operated.(The traditional 50, 40, 20
and 10 meter ham bands are spread

over almost the entire dial, taking from
7 to 8 spins of the knob for coverage.
JTH) The main tuning condenser is also
of this design and maintains the proper
L/C ratio in each band, regardless of
the range in which the receiver is oper-
ated. For the broadeast band, the con-
densers are of the usual capacity. These,
however, would ordinarily be too large
for proper circuit values at higher fre-
quencies. Here, oo, we have
sectionalized the condensers with the
result that the usual difficulties encoun-
tered in a receiver covening both the
short wave and broadcast bands are
eliminated. In other words, the proper
size condensers are always employed
on all bands. The high frequency per-
formance in the receiver is in no way
jeopardized by the incorporation of the
broadcast band. This condenser unit is
not a compromise with a regular broad-
cast tuning condenser. It is especially
designed as the photograph reveals.
These two multi-sectional condensers
are built into a large sturdy frame which
can not change shape and thus impair
the stability of the receiver under the
maost adverse conditions. The plates are
of heavy brass, cadmium plated and
soldered to the rotor shalt. The stators
are also of the same material and sol-
dered to the bars which support them
on the Isolantite base. The rotor units
are suspended on two ball bearings -
one at the [ront and one at the rear, thus
assuring smooth operation at all times.
"There are three sets of dual silver-to-
silver contacts making six for cach unit.
These contacts are distributed along the
rotor shaft to maintain symmetry and
insure perfect electrical contact with-
out noise. These contacts are nol silver
plated - they are solid inlaid silver.
“The tuning condensers are driven by
a special dial arrangement having over
310 degrees spread, and tuning is fur-
ther simplified by a 9 to 1 ratio knob.
Behind the panel, on the knob shaft,
there is a heavy flywheel which is an



extreme aid in tuning. It is only neces-
sary to give the dial o twist in order 1o
make it coast a considerable distance
across the scale, It will be noticed, by
referring to the photograph, that the
dial mechanism fastens to the shaft of
the condenser on the inside of the bear-
ing with a series of gears. These gears
are of the split type with take-up springs
to eliminate backlash. The dial is oper-
ated with a fnction drive. . .

So much for why the Hammariund
receivers were a cul above the guys
who used broadcast receiver tuning
capacitors!

One tip on that capacitor from brother
Bob, WARXK. You can minimize drift in
the HQ by “centering” the tuming ca-
pacitor. Loosen the bearing tension
screws just a little, then retension them
for minimum drift. That will be the point
where the rotors and stators arc evenly
spaced and thermal expansion will
move them equally and affect tuning
the least. (He didn’t tell me, but 1 sus-
pect you should do this to the main
tuning capacitor first and then the
bandspread capacitor alterwards. )

The HOQ-129-X was announced just
after the war in December, 1945, and it
was immediately popular. Judging from
QST in the carly war years, quite a few
of the existing middle (o better receiv-
ers that had belonged to hams had been
purchased by the government for war
service. And there had been essentially
no new receivers available for hams or
SWL's during the entire war outside of
perhaps some Echophone EC-1's, some-
thing even lower on the ladder than the
postwar 5-38. So there was a lot of pent-
up demand in the market when the HOQ-
129-X became available. Its immediate
competition being offered in the QST
ads in early 1946 consisted of pre-war
models, Hallicrafters SX-28A"s at $223,
SX-25's at $94.50, National NC-240C"s
{a gussied up NC-200) at an exorbitant
$225, leftover military HRO's without
bandspread coils at $217.35, and, sur-

prisingly, pre-war HRO Semiors with
bandspread coils for $197.70. War sur-
plus BC342's and BC312's were just be-
ginning to show up, offered for about
§95, but they had only general coverage
to 18 Mc and a comparatively poor crys-
tal filter. Offered initially at $129 (bui
up to $239 in 1953) plus an additional
$10.50 if you wanted the matching
speaker, the HO-129-X was clearly the
best buy available.

When National gol around 1o intro-
ducing the NC-173 and Hallicrafters
brought out their SX43in 1947, the HO-
129-X was still a formidable competi-
tor. { Both of these receivers are interest-
ing in their own nght, and someone
who has one should write an article
about them for ER. My brother had an
NC-173. which featured an outstand-
ing noise limiter, AVC that worked on
CW, and 6 meter coverage. The NC-173
was rugged enough 1o survive Thor
Hyerdall's Kon Tiki voyage including a
complete soaking in Pacific sea water
and still come up running. | had an SX-
43, valued for ils excellent crystal filter
and six meter and FM band coverage
which | appreciated immensely in my
college room. But it had miserly
bandspread on the ham bands, and it
whas 5o flimsy that | onee bent the chas-
sis when | was taking up the slack in a
dial drive cord!)

Beginning in 1949, Hammarlund's
competitors in the mid-priced, general
coverage receiver markel began to get
more innovative. Hallicralters intro-
duced dual conversion thal year in its
SX71, effectively suppressing images
with a 2075 kHz first IF. Then in 1951,
they brought out the first of their dual
conversion, 50 kHz second [F receivers,
the 576, at a very competitive $169.50.
This was followed by the SX-96, $249.95
in 1954, the SX-100, $295 in 1955 and the
SX-122, $295 in 1964. Hallicrafters also
offered the single conversion, crystal
filter SX-99 in 1954 for $199.95,

continued on page 38



Electron Tube Survival Primer

by Bill Kleronomos, KDEHG
P.O. Box 1456
Lyons, CO B0540

Enthusiasts of hollow state ham and
audio equipment have known or sus-
pected for years that excessive heat and
voltages are the main causes of prema-
ture vacuum tube failures. Previous
articles here in ER have addressed these
issues as well as those of cathode inter-
face resistance and cathode stnipping
due 1o premature application of high
voltages. Recently a firm by the name of
Perkins Electro Acoustic Research Lab
based in Calgary, Canada, quantified
and compiled much of the available
information on factors affecting tube
life. Research conducted by both pov-
ernment agencies and private industry
was evaluated and is of such signifi-
cance that | thoughi the findings would
be of great interest to readers of ER.
Please note that much of the following
information applies only to receiving
and low power lransmitting tubes such
as the BO7 and 6146,

In the 19508, vacuum tube based elec-
tronic equipment evalved into highly
complex products with densely pack-
aged components. As equipment com-
plexity progressed, so did failures due
to electron tubes. Where Western Elec-
tric and other industrial equipment dat-
ing back to the 1930's would run up to
decades without tube failures, such was
not the case with the aerospace gear of
the 50's and "60’s. Often, a piece of equip-
ment would only run for a few dozen
hours before failure due to tubes.
Perkins states in their memo 1.1 that a
1954 study was released by Aeronauti-
cal Radio, Inc. {ARINC) in which the
results were tabulated in the testing of
150,000 tubes of 20 different types. It
was found the number one enemy of

tube life was excessive heating of the
internal structure and envelope closely
followed by operation of the heater at
excessive voltage as the number two
villain. (Mher tube failure modes were
wlentified but are not generally encoun-
tered in the equipment we use

The key 1o understanding both heat-
ing and proper cooling of a tube’s enve-
lope is that common soda glass s virtu-
ally opaque to the passage of infrared
{(heat) energy. (This is the “real’ green-
house effect.)

Maost of the heat radiated by the inter-
nal structure of a tube 15 transferred to
the glass envelope itsell - it doesn't “pass
through” as one might expect. Also note
that seme is conducted out through the
pins to the socket. The direct cause of
many tube failures due 1o overheating
of the glass envelope is apparently due
to molecular water vapor which is lib-
erated from the glass at high tempera-
tures, The ARINC report states, ™.
csource of cathode poisoning gas is
seen to derive directly orindirectly from
the heated glass envelope. Such gas is
more destructive in acltion than any of
the normal gas so far examined. This
gas is believed to be water vapor which
has been shown to bave dire effects on
cathodes operating in the vicinity of
725* C." Other problems atiributable to
excess heating of a tube’s envelope in-
clude vaporization and redeposition of
the getter in places it doesn't belong. As
the magnesium getter is electrically con-
ductive one ends up with interelement
lcakage. Finally, a hot glass envelope
can allow atoms of atmospheric oxygen
to pass through due o vanous pro-
cesses occurring al an atomic level. Ths



| 200 Tube lots 5654 / GAKSW |

e - | | l125ec |
7
80 A o< I_“ |
& ~ -—-_\
8 @ \ N i
8 N\ ] R
L ‘ — ]
g‘ 40 A 152 i
F 0 L IN | !
2z A azc \ |
220 ~
7] 253C
0 1T
0 1000 2000 3000 4000 5000
Operating time in hours
| 200 Tube lots 6005/ 6AQSW |
100 ] | I ]
i o I I 220°C —
80 .
\ ‘\F\l i | |
& A\ | | j2srel |
8 6o | :
= N | : | |
5 !
5 N i |
- N t | |
% N~ | |
5 20 < T
YA : s O o o e 1<
0 1000 2000 3000 4006 5000

Operaling time in hours

Figure 1 and Figure 2. Tube Life vs Envelope Temperature.

inward leakage of atmospheric gases
also contributes to the ruining of the
cathode and alters the electrical prop-
erties of the tube.

The other problem with soda glass is
its poor thermal conductivity. This
means that a tube's envelope will have
hot spots immediately adjacent to the
anode and other heat radiating internal
parts and this heat will not be any-
where nearevenly distributed through-
out the envelope.

With the previous introduction out
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of the way, we can look at some practi-
cal examples of tube life vs. envelope
temperature taken from studies con-
ducted by GE Owensboro in the mid
1950's. Graph #1 and 2 show the results
of life tests conducted on some com-
mon communications tubes, the 6AK5
and the 6AQ5, respectively. Note the
tremendous improvement in tube life
one can achieve by even moderate re-
ductions in envelope temperature. In
the case of a power handling tube such
as the 6AQ5 note that 95% of the tubes

continued next page
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survived operation at a temperature of
220 C for 5,000 hours but at only 17
degrees hotter fewer than 70% survived
even 2,500 hours.

So, how hot is that bulb getting?
Graph #3 shows the result of tempera-
ture measurements on a 12BY7 thermal
equivalent tube dissipating 10 watts,
including heater power. These tests
show measured bulb temperatures in
various types of shields as compared to
a bare bulb. The results of these tests
explain why the US military banned
shiny tube shields by 1960! Depress-
ingly enough, the only shield which
improved tube cooling over a bare bulb
is the well-known IERC type which has
a thermally conductive path from tube
envelope to the metal chassis. Note that
Isaid metal chassis; even the [IERC shield
loses effectiveness when not firmly heat
sunk to a chassis rendering them much
less effective when slipped over a tube
that doesn't have a socket designed to
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acceptashield. This is where the Perkins
Lab comes in - they manufacture an
interesting line of slip-on tube coolers
made of accordion pleated blackened
copper that don't depend on a heat sink
for proper action. In any event, what
the graph says is clear - one is better off
without using tube shields of any kind
unless electrical considerations require
one. If you must use a shield - for
heaven's sake, don't use a shiny nickel
or chrome plated one if the tube is dis-
sipating more than a couple of watts!
As I mentioned previously, the other
major culprit adversely affecting tube
life is elevated heater voltage. Most vin-
tage equipment is tagged to run at a
designated line voltage of 115 to 117
volts. Unfortunately, the modern stan-
dard for our AC mains is right around
120 volts and levels of up to 122 volts
are commonly encountered. Previous
ER articles have warned of the ill effects
of operating tubes at elevated heater
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voltages and a chart from Perkins' AN
1.1 makes this very clear. Figure 4 shows
tube survival percentages vs. heater
voltage for the type 5670 tube for heater
voltage values of 5.4, 6.3 and 7.56. Inter-
mediate values may be extrapolated
from the graphs. Note that at the rated
6.3 volt value, 75% of the tube lot sur-
vived at least 5,000 operating hours but
at 7.56 volts, the same 75% survival was
reached at only 1,000 hours. Even more
interesting are the incredible survival
rates achieved at reduced heater volt-
ages which would imply an advantage
to running tubes at the low end of their
heater voltage specification where pos-
sible.

Conclusions

The preceding material makes it
pretty clear what it takes to drastically
improve the reliability of vacuum tube
equipment. To summarize:

1. Keep tubes as cool as possible.
Avoid the use of shiny tube shields and
use them only on low heat dissipating
tubes. Receivers such as the 51], 75A, R-
390, SP-600 and the like should have the
original shiny miniature tube shields
replaced with the black milspec or IERC
types. (I have also seen shiny shields
with a built in corrugated heat sink
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which might work reasonably well).
Tubes that were not originally fitted
with shields could benefit by the appli-
cation of Perkins' heat sinks. These per-
form even better than the IERC shields
but may require some retuning of sensi-
tive RF circuits. For audio applications,
they work just great and sizes to fit
octal tubes are even available.

2. I hate to harp on the subject but I
really don't think replacing tube rectifi-
ers with silicon devices is a real good
idea. Doing so only increases localized
heating of tubes and other parts due to
increased B+, The instant application of
B+ of a cold tube often has bad effects
on the cathode coating (cathode strip-
ping). Also, the current surge from the
'fast start' is bad on power switches and
other expensive items.

3. Know your line voltage. If a good,
accurate DVM shows more than 120
volts, use a device such as a Sola trans-
former or Variacin line with your shack
power feed to get it down to 117 or so.
Many military receivers have power
transformer taps for various line volt-
ages; where | have them they're set to
the 125 volt tap as my line voltage gen-
erally runs about 122,

continued on page 38



Hamfest Station Draws Big Crowd

Paul Courson, WA3V]B
P.O. Box 73
W. Friendship, MD 21794

Classic Radio, Special Event Station
Organizers of last year's AM Expedi-
tion to Dobbins Island have taken the
show on the road! Thousands of people
have now seen for the first time a vin-
tage Classic Radio station in action.
The Foundation for Amateur Radio
sponsors one of the biggest hamfests on
the East Coast at Gaithersburg, MD.
The group invited members of the AM
Community to establish a special event
station to help draw interest and dem-
onstrate our special facet of the hobby.
It was really a red-carpet treatment
too: We were given a prime outdoor
spot along the main fleamarket run, ata
venue that features 100-year-old oak
trees and plenty of open space. A dipole

l“"l_-" .- ¢ e ‘:...

cut to 3885 was sent aloft with bow-
and-arrow to an altitude of 60 feet -—- as
the centerpiece of a promotion shown
by signs saying "Classic Radio: LIVE on
75 !!!" posted around the Montgomery
County fairgrounds.
The Crowds Went Wild

Old and young alike got bug-eyed as
they spotted the station and heard the
high-quality, warm-sounding audio
coming from our display. Older folks
typically volunteered a story about
some AM rig they used to own - or still
had, put away somewhere. The kids
were often impressed by the retro-radio
look in this age of MTV and hi-tech.

This hamfest, unlike many these days,
is not heavy on computer gear. Perhaps
as a result, those in attendance took a
lot of time to stop and check out the
rigs. An inverted-vee on 40 meters up
about 40 feet took advantage of some

Paul, WA3V]B and Greg, K3EWZ man the AM Special Events Station at

Gaithersburg.



A crowd at the station and pileups on the air made the hamfest setup an
outstanding event for all.

excellent band conditions during the
Sunday hamfest.

People would listen to the high-qual-
ity sound of stations we worked, like
N9GT, Jack at Fort Wayne, Indiana, and
WAIEKYV, Chuck at Bolton, Massachu-
setts, as well as N4VIB, Sam near
Chatsworth, Georgia, and would be
impressed at both the distance and the
fidelity of AM signals coming in. We
were flattered that our contacts praised
our own audio quality before the crowd
of onlookers!

Saturday Party Sets The Stage

We were allowed into the hamfest
venue a day early to set up, camp out,
and have an on-the-air, all night party
to "test" the station. About 40 people
were at our location sharing the good
times there and with those we worked
on 75 meters. One of the most dramatic
demonstrations happened several times
during the night as freight trains would
roll by some tracks nearby.
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Some of our contacts thought we had
a sound-effects tape or something as
they heard the sound of a diesel loco-
motive and a long, low blast from the
horn as it passed!

Hamfest officials, having already
been impressed by some Saturday af-
ternoon demonstrations on their behalf,
were kind enough to supply the over-
night bunch with pizza. Some of our
number brought suitable 807 to wash it
down, and we were all glad no one had
to drive, hi!

Other early flea market arrivals also
camping out for the night were stop-
ping by to check out the festivities.
While walking the fairgrounds in the
wee hours of the morning, it was a
spooky yet satisfying feeling to hear
OURSTATION coming out of little por-
table shortwave radios and /or DC pow-
ered solid-state rigs people had brought
with them ! About 10,000 people would
fill the site on Sunday.

continued on page 37



Remember Nuvistors?
Ray Osterwald, NODMS

POB 582

Pine, CO B0M70D

In the late fifties, development of the
vacuum tube reached an unfortunate
stalemate. Fundamental electron tube
theory had for years predicted perfor-
mance far beyond anything yet achieved,
but engineers could only seem to make
small, gradual increases in tube perfor-
mance. For example, the theoretical limi-
tation of transconductance to plate cur-
rent, which depends on the distribution
of electron velocities at normal cathode
temperatures, is 11 millimhos per milli-
ampere, or a ratioof 11:1. In a mid-fifties
miniature high-mu triode, a 6BN4 for
example, this ratio is only 8:1. At the end
of tube development, ratios of only 6:1 at
low plate currents had been reached with
some experimental ceramic types.

The big tube design "break-through™
so long awaited just didn't happen. In-
stead, what was accomplished were ad-
vances in materials engineering and in
advanced fabrication technigques.

Inthesame time period the use of tubes
by avionics manulacturers and by the US
Military was greatly increasing, and these
users became increasingly concerned by
the large numbers of tube failures they
were seeing in field installations. In 1957,
a joint committee of industry and com-
mercial users studied the problem of field
failures. This committee was made up of
engineering representatives from
Westinghouse Electric Company and
Aeronautical Radio, Inc, of Washington,
D.C. Originally, and logically so, it was
thought that inadequate or inappropri-
ate pre-installation tube testing was the
reason for so many failures.

The committer studied the histories of
271 different types of tubes purchased
From 1955 10 1957, A detailed failure analy-
sis showed that in 82 percent of all of
these tubes, anelectrical failure accounted

for less than 4 percent of the total failures.
They decided that the tube testing proce-
dures were al fault, and should be re-
writien. In order to evaluate the new
testing procedures, 400,000 individual
tubes of these same 271 types were indi-
vidually tested 1o Military Standard E-1,
which includes various test procedures
for visual, electrical, and notse defects. OF
the entire group, .1% were rejected for
visual defects, 4% were repected fornoise,
and only 18% were repected for electrical
defects. These percentages were far less
than the field failure rates for the same
group of installed tubes. The committes
issued a big report in January 1959, and
concluded that extensive tube testing, in
contrast to other electronic component
testing, does not reduce field failures of
tubes. This agreed with similar work done
by the US. Air Force. The USAF con-
cluded a large, similar study in April
1958, which said that not only does tube
testing not increase reliability, but also
revealed incomplete knowledge of com-
mon tube failure mechanisms, Their en-
gineers were not able to design a dy-
namic test that will spot a tube which will
hiave a long life and one that won't, They
additionally mentioned that it is best to
keep tube testing o a minimum, as the
test itsell reduces tubse life.

Since the tube failure rate due to elec-
trical defects was so low, it was decided
that an entirely new form of tube struc-
ture was needed. This new tube would
need some kind of rigid construction to
avaid problems with stress-induced field
failures and vacuum contamination. It
would need to be much smaller than even
the smallest of the miniature tubes be-
cause of the changing requirements of
avionics and missile technologies. It
would need to have a high degree of
clectrical performance, as communica-
tions were getting into increasingly higher
parts of the radio spectrum. A real di-
lemma was at hand!

Owerat RCA Harrisburg, the Engineer-
ing, Department was just about to release
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an all-new tube type. Although designed
for television receivers, the new tube was
capable of meeting a lot of the tough
avionic requirements. Known as the
Nuvistor, this little tube was a master-
piece of materials engineering. Let's look
alittle closer at this often-neglected mem-
ber of the vacuum-tube family.

From the start, Mr. Nuvistor used en-
tirely new concepts and materials. As can
be seen in the cut-away view, there wasa
ceramic base-wafer which served to sup-
port the entire array of tube electrode
assemblies. The tube electrodes were re-
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ally a series of concentric flanged cylin-
ders. They were supported only from
their base flanges in a cantilevered tech-
nique, but yet rigidly held in position by
tripod-like rods. The support rods were
small and lightweight, and could with-
stand a lotof shock and vibration because
of their shape and low mass. When fully
assembled, the tube enclosure then be-
came an integral part of the mechanical
support for the electrodes.

No mica insulators were needed. With
no mica in the tube envelope, a major
source of stray particles and gas was elimi-
nated. The vaporized-type of getter was
also eliminated because of the high-tem-
perature processing which removed the
troublemakers while the tube vacuum
was being pumped.

Nuvistors were made of special ceram-
ics, and special metals including tung-
sten, molybdenum, steel, and special al-
loys.

All of the joints in the tube were pro-
cessed at 2,000 degrees F. in a brazing
furnace and then placed in a vacuum-
exhaust furnace. This technique joined
all the parts in their original strain-free
positions, thus greatly reducing the pos-
sibility of internal short circuits develop-
ing during tube operation. The high-tem-
perature processing steps eliminated
many of the impurities and gases thatare
difficult or impossible to remove with
conventional tube designs, because of the
mica and glass used in their construction.

The control grid was held so tightly in
position that it had a very high mechani-
cal "Q" at its natural resonance of 8§ Kc.
Other frequencies were therefore damped
out and microphonics were nearly elimi-
nated.

The manufacturing steps in Nuvistor
production were fascinating, The first part
to be assembled was the ceramic base. It
was made of Fosterite, which is strong,
has excellentinsulating properties, and is
agood thermal conductor. This combina-
tion of properties was unusual, and led to
advances in tube socket and chassis de-

continued on page 34



Review: Steve Johnston's Synchronous Detector Kit

by Walt Novinger
431 Norfolk Dr.
Pacifica, CA 94044

One of the amenities of modern solid-
state radios that SWis and amateurs
have come o regard as de rigenr is a
synchronous detector, particularly for
listening to AM broadcasters whose sig-
nals may require several hops to reach
our listening posts. Fading due to the
individual sidebands arriving asynchro-
nously is nearly always a problem with
these signals, more so, it seems, dunng
these times of poor propagation. Under
these circumstances, a synchronous
detector can make the difference be-
tween a comfortably listenable signal
and one which is merely adequate to
supply the broadcaster with a 3x3 sig-
nal report.

The theory of synchronous detectors
is beyond the scope of this article; the
reader is directed o WHBM's excellent
article in o previous ER #34, where John
presented both the theory and an ex-
ample of this type of detector and its
application to hollow-state receivers.
What | will describe here is a modern
kit version of the synchronous detector,
available at a very reasonable price and
adaptable to both solid-state and
vacuum tube radios.

The kit | built and successfully
adapted to my boatanchor collection is
put together by Steve Johnston, (P.O.
Box 20, York, PA 17402-0420); it sells
for $119, including postage. The kit is
based around two Sony parts: the CX-
857 AM Sterco Detector, and a hybnd
encapsulated phase-shift network used
to separate the sidebands. Duning talks
with Steve on the telephone, | learned
that these two parts are those used as
the heart of the synchronous detector
circuit in the venerable Sony KCF-2010

receiver many of us have used for years
. ..still one of the best synch detectors on
any radio. These parts are combined
with another couple of dozen discrete
parts on a single PC board a mere 37 by
i

The surface-mount UX-857 detector
is capable of locking onto any IF signal
in the 400-500 kHz range, so long as it is
between 100 mVY and 1 V; the typical 500
mV 455 kHz signal from a modern solid-
state rig is a natural for the chip. As 'll
discuss Llater, boatanchor 1Fs will prob-
ably require an attenuator circuil to
prevent overloading the chip's input
stage. Because the input o the chip is
buffered by an MIPF-102 FET and an R-
C circuit, the 1 megohm input imped-
ance is unlikely to load the receiver’s [F
circuit enough to change its alignment,
The kit pr{widum a pair of 100 mV out-
puts, one for cach of the sidebands;
their 10 k ohm impedances match the
input of most audio ampliiers’ AUX or
phono inputs, Theentire circuil requires
only 20 mA at between 4 and 14 VDC.

Steve provides a very thorough in-
struction book with the kit, including a
schematic, parts placement diagram,
assembly instructions, hook-up and
alignment instructions, and specifica-
tions. While the instructions are not of
the Heathkit “install-and-check-the-
box" vanety, anyone who has ever put
soldering iron to PC board should have
no problem building this kit, as least so
far as the instructions are concerned.
Indeed, from opening the package o
“smoke testing” the kit, less than two
hours elapsed

My only qualm with Steve’s design is
the manner in which parts are mounted

continued on page 38
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VINTAGE NETS

Westeoast AM Net: Meets informally, nightly on 3870 at 930 I'T. Wednesday at 200 PM FT
they have their lormal AM net which includes a swap session. Net control rolates.
California Early Bird Net: Wednesday might=at & PM PT on 3835

Southeast Swap Net: Tuesday nights at 730 ET on 3885, Net control is Andy, WASKCY. Thes
same group also has a Sunday alternoon net on 3885 a1 2 M ET

Eastern AM Swap Net: Thursday evenings an 3885 a1 730 ET. This net is for the exchange of
AM related eqpuipment only

Northwest AM Net: Recently started by Pat, KTYIR, this net is on 3875, Mondays and Fridays
at 930 PT. This same group mects on b6 meters (50 4) Sundays and Wednesdays a1 800 I'T and
on 2 meters {144 4) Toesdays and Thursdays at 8400 11

Twenty Meter AM Net: This net on 14 256 has been i continuous operation for at least the
Last 20 years 1t starts a1 500 P'M T, 7 days a week and usually goes for about I hours. Net
control = Les, KaHCH

Arizona AM Net: Mevts Sundays at 3 PM MT on 3860 On 6 mecters (50 4) this group meets
at B P'M MT Saturdays

Celorado Merning Net: An informal group of AM ers get logether on W75 Monday, Wednes-
day and Friday mornings al TAM MT

DX-60 Met: This nel mevts on 7290 at 2 'M ET, Sundays. Net control is Jim, NELUY. This net
is all about entry-bevel AM nigs like the Heath DYCGsl

Military Net: 1l isn'l mecessary to check mowath military gear but that is what this net s all
about. Net control is usually Wall, KHKY, bul sometimes il rotales to other ops. I starts at 5
AM ET Saturday mormings on RS

Westcoast Military Radio Collectors Net: Meets Sat. at 2300 local on 3885 and Sun. ar 1s00
local on 8RS, Night net control is Andy, KDETEX, and daytime net control is Tom, WAGDIE.
AM s the mode used of present. 1t s not neccsary to check in wilh military goar

Grey Hair Net: The aoldest (or one of the oldest) Tolmeter AM nets. I meets on Tuesday
nights on 1945 at & "M in the winter and 9 'M ET in the summer

Vintage CW Neb: For CW ops who enjay using vintage equipment. This is nol a traffic net;
speed 1s not important. The net meets on 140062, Saturdays at 3 M T Net control is Tracy,
WHATMY,

Vintage SSH Net: Net control s Chuck, NSSWOL The group meets on 14293 at | P'M CT,
Sunday alternoons

Collins Users Net: The oldest of the 'users nets’. [Emeets on 14260 Sunday alternoons at 2 M
CT. The net control revolves. This group also gets together for an informal ragehew on 3805
Tuesday evenings at 7 PM CT

Drake Users Net: Another relatively new net. This group gets together on 3865 Saturday
nights at B M ET. Net controls are Criss, KBRIZX; Don, WZAS(Y, Rob, KE3EE and Huey,
KDau

Heath Users Net: A new net started by Marty, WBZFOU /5. Net control is shared by Fred,
AASLW. It meets on 14.275 a1 4 'M CT Sundays. Check in on etther AM or 558

Swan Users Net: This group meets on 14 250 Sunday afternoons at 4 PFM CT. The net control
s usually Dean, WASAZLK

Nostalgia/Hi-Fi Net: Mevts on Fridays at 7 PM T on 1930, This net has been meeting since
1978

KI1JCL 6-Meter AM Repeater: Located in Connecticut it operates on 504 in and 50.5 out
JA AM Net: 14 190 at 0100 UTC, Saturdays and Sundays. Stan Tajima, |A 1IN0 s meet conitrod.
Fort Wayne Area b-Meter AM Net: Mects maghtly at 7 PM ET on 50 58 MHz This net has been
meeting since the late "50's. Most members are using vintage of homebrew gear

Westcoas! Broadcast Equipment Net: Tuesdays on 1959 at 9 PM I'T. Anybody is invited to
join the group, bul the emphasis will be on broadcast equipment. Moderator s Mike,
WeTHW
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Solid-Stating The Heath Model VF-1 VFO

by Dave Ishmael, WA6VVL
1118 Paularino Ave.

Costa Mesa, CA 92626
714-979-5858

Barry/ER's "noticeably drifty” com-
ments in ER#28 really got me curious
about the warm-up characteristics of
vintage, vacuum tube, VFO's. Since that
issue, 1 have measured the warm-up
characteristics of some two dozen vin-
tage VFO's, accumulating about two
hundred hours of drift measurements. I
bought several of the test VFO's at local
amateur swapmeets and borrowed the
rest. Dave Mills, AJ70, loaned me five:
a Heath HG-10B, Eico 722, E.F. Johnson
122, and two T-368's. Probably a hun-
dred hours were concentrated on the
Heath VF-1 and HG-10/HG-10B - I had
three versions of each. It was in this
setting that I discovered that the VF-1
was among the worst VFO's that were
tested, giving the phrase "noticeably
drifty", a new meaning.

I ended up with a pretty good, rela-
tively low-drift, Heath HG-10, but it was
a poor match for my Heath AT-1, DX-20,
and DX-40 transmitters - the green just
didn't go with the gray - this meant a
"noticeably drifty” VF-1. | bought a VF-1
from an ER ad and checked its warm-up
characteristics. While not as bad as some,
it was still "noticeably drifty" and inter-
mittently unstable.

Barry and | had briefly discussed the
merits of solid-stating the VF-1 in '91
and he sent me the Dec. '72 QST de-
scribing a solid-state conversion for the
VF-1. I started thinking very seriously
about the solid-state mod, dug out the
Dec. '72 QST, and designed a PCB ver-
sion of the QST mod.

The primary objectives of the VF-1
solid-state conversion include;

* improving the short-term warm-up
characteristics and long-term frequency
stability.

* getting the heat out. At 350 VDC,
the original VF-1 dissipated 10W inside
the case.

* improving the mechanical stability
of the LC and input wiring. The VF-1
uses a series-tuned Clapp oscillator.
Walt, KJ4KV, pointed out in his "A Nol
Noticeably Drifty VFO - Part["in ER#32,
that "the junction between the coil and
tuning capacitor is a very high imped-
ance point so any change in the sur-
roundings. . . will have serious effects.”
The original VF-1 used 20 and 24 AWG
solid wire to wire the LC components
and input to the 6AU6. The input wires
were all pushed through a common rub-
ber grommet to reach the bandswitch
and 6AU6. Many VF-1's that 1 have
tested are "microphonic” - the output
frequency changes as the case is lightly
tapped.

* no change in the original appear-
ance or operation.

* using as many of the original VF-1
components as possible.

The following are some of the high-
lights and comments about solid-stat-
ing the VF-1:

* The #1819 28V pilot light, Radio
Shack P/N 272-1119, is the largest heat



Modified VF-1 on the left, unmodified on the right.

source with 0.9W. A 4700 IW series
dropping resistor is connected from the
bulb to the unregulated +42V,

* The same dual N-channel junction-
FET circuit described in QST is used with
RadioShack 276-2062 MPPF102 FET's. The
original article suggested 2N3823 FET's
but I used the alternative MPF102's be-
cause of their availability. The values of
the major components are the same.

* The one major change | made to
WIEBW's original article was supply-
ing the +20V from an external power
supply and removing the two 15K 5W
resistors and 20V zener - these compo-
nents dissipated almost four watts in-
side the VFO's cabinet. The measured
temperature rise inside the case is less
than 1°C during the first two hours of
operation - changes in room tempera-
ture can be more significant.

* Stability of the +20V supply is criti-
cal. In the 160/80/40 position, the volt-
age sensitivity varied from -23 Hz /volt
at 15V to -64 Hz/volt at 22V. In the 40/
20/15/10 position, the voltage sensi-
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tivity varied from 96 Hz/volt at 16V to
39 Hz/volt at 22V,

* WIEBW's conversion used the 6AU6
and 0A2 tube sockets as tie strips to
mount the additional components. This
gives the under chassis a very cluttered
appearance. | chose to use a 5.4" x 2.25"
single-sided PCB to mount the new VFO
components and to cut out a 4.9" x 1.6"
rectangular hole on the rear deck of the
main chassis to mount the PCB. The
PPCB is securely mounted to the chassis
using 6-32 hardware. The existing P/N
40-56 dual plate coil is retained and
mounted on the PCB.

* 16 AWG solid wire is used through-
out the front end. A second rectangular
hole was cut in the main chassis under
the coil assembly to facilitate line-of-
sight point-to-point wiring,

* 11M operation was eliminated.

* The original LC components are
used. No effort was made to change the
ratio or value of the temperature com-
pensating caps.

* In the 160/80/40 position, opera-

continued next page



Underchassis view of the modified VF-1.

tion is "noticeably driftless" - warm-up
drift is almost nonexistent! One minute
after power-on, the worst-case fre-
quency drift at 1.875 MHz was 41 Hz
after 3-1/2 hours of operation.

* In the 40/20/15/10 position, the
warm-up characteristics are not as good.
One minute after power-on, the worst-
case frequency drift at 7.150 MHz was
270 Hz after 3-1/2 hours of operation.

* The warm-up drift is somewhat
dependant upon the changes in room/
ambient temperature during the first
two hours of operation.

* The mechanical stability is excel-
lent - as good as any VFO I have built or
evaluated. With the slug rotated fully
counterclockwise, out of the 160/80/
40M coil, and tight against the rear of
the coil assembly, this position is par-
ticularly immune to shock.

A few words about the +20V power
supply:

* The power supply is external to the
VF-1. I didn't want to burden the low-
drift solid-state design with the heat
generated from a built-in power sup-
ply. I included a built-in supply with a
repackaged HG-10 VFO that 1 built last
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year and paid a "penalty” in worsened
warm-up drift characteristics.

* The power supply components are
mounted on a single-sided 2-1/2" x 6-
3/4" PCB.

* 1 selected the LM317T adjustable
regulator for the regulator IC. I mounted
the LM317T onan IERC black-anodized
1-1/4" tall LA series heat sink to mini-
mize the LM317T's warm-up drift due
to the power dissipated.

* The regulator design is right out of
the National Linear Databook. The regu-
lator is non-adjustable nominal +20v
using fixed-value 237 1% and 3.48K€
1% precision metal-film resistors in the
output voltage-divider. The added
1N4002 diodes around the LM317T pro-
tect it in case I "slip" and ground the
wrong terminal.

* I used a 24 VDC relay to switch the
input to the regulator so that the OFF/
STANDBY /ON switch on the VF-1 func-
tions somewhat like the original.

* The power supply is mounted in an
LMB #137 8"D x 3"W x 2-3/4"H alumi-
num chassis box enclosure. A separate
SPDT switch switches the transformer's
primary. A standard 4-pin chassis
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mounted mic connector, Radio Shack
P/N 274-002, and its mating 274-001
plug, are used to connect the power
supply to the VF-1.

* This power supply is basically "over-
kill" for a VFO that requires only 5.5
mA @ 20V, Voltage stability, however,
is "rock-solid". The #1819 28 VDC pilot
light requires an additional 40 mA plus
37 mA for the relay and these currents
are supplied from the unregulated +42
VDC.

I think solid-stating the VF-1 was
worthwhile. Externally, you haven't a

clue that it's been done. The added BNC
connector on the rear panel is the only
clue that there is something "different"
about this VF-1 and I may have made
that mod to the tube version anyway.
The warm-up characteristics and fre-
quency stability have beensignificantly
improved. However, my version of the
solid-state conversion is NOT recom-
mended for the faint of heart - there is
NO going back to the original VF-1 con-
figuration. I did not want to possibly
compromise the mechanical stability of
the conversion by using all of the origi-

continued on page 27



Lhe TRF Receiveg

Bob Dennison, W2HBE
82 Virginia Ave.
Westmont, NJ 08108

In January 1933, George Grammer,
WIDF, told us what was wrong with
the currently popular TRF sets and then
described an improved TRF recciver
which set the standard for many years.'
That set employed a 58 RF stage, a 58
regenerative detector and a 56 audio
amplifier. The mechanical design was
rigidly solid and the RF and detector
stages were well shielded. See photos.
Quite a few of these sets were in use in
my home town (Salina, KS) and in 1936
[ bought one that had been built by
WOYERC and his father who later be-
came WYSTC. The price was $10. 1 had
just obtained my ticket, WOYRQ, and
was beginning my freshman year in
high school. I used that set all through
high school, working 46 states and 15
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countries. | also had a long-running
sked with W9ZAW whom I later met in
person at Kansas State College where
we both had enrolled as EE students, At
one point, I converted the TRF set intoa
superhet but the regenerative IF stage
needed readjustment with every change
in humidity so I went back to the trusty
TRF circuit.

In the fall of 1992, just before Christ-
mas, I received a big box in the mail sent
to me by ER contributor, W20B]. In the
box was a 3-tube TRF like the one in
QST except modified to use metal tubes.
I decided to restore the set to usable
condition. First the set was completely
dismantled. Then the aluminum parts
comprising the chassis and RF shields
were cleaned and polished using 0000



Underchassis view.

steel wool. | drew up a new schematic
(see Fig. 1) similar to the original
Grammer design but with the follow-
ing embellishments:
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1. Switchable 20 dB attenuator at the
antenna input. (Didn't need this in
Salina!)

2. RF gain control employs variable
grid bias.
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3. RF tube protected against transmit- 6. A switch (behind drum dial) selects
ter RF by grid leak limiter. either phones or speaker.

4. Power supply provides neon tube 7. A Send-Receive switch - on the left
regulated voltages for detector and RF  side.

screen. 8. Anoutput transformer keeps DC out
5. Power unit also incorporates a 2A5  of the headphones.

output stage and a 5" PM speaker.



In the early days of radio, the regen-
erative receiver and the TRF enjoyed
considerable popularity. Some of the
reasons for this are:

1. Simplicity and low cost.

2. Easy construction.

3. Easy o get working.

4. Low power requirements - especially
important when batteries are used.

Since there were fewer stations on the
air, extreme selectivity was seldom
needed. Thus such sets were often used
by the newly licensed ham and when he
upgraded, the set was passed on to the
latest newcomer. Many of these sets were
Later converted to superhets. First it was
necessary 1o make a bigger chassis with
room at the left for the local oscillator.
The chassis also had to extend back e
hind the RF, 1st Det and Osc compart-
ments to provide room for the [F stage,
BFO and output tube, Many of these sets
were a joy lobehold and often achieved a
high level of performance. Since the large
plug-in coils had high ©Q, these sets gave
fairly good image rejection, even on 40
meters. But they were doomed when the
commercial sets came along with
bandswitching and calibrated dial scales.
Lots of eéxciting DX was wiorked with
these early sets and they are fondly re-
membered by the old timers.

Incidentally, some of these old re-
ceivers are still around and are occa-
sionally put lo use. Every year the An-
tique Wireless Association sponsors an
Old Timer's contest in which the opera-
tors must use pre-world war equipment.
During this contest many of the old sets
are lovingly dusted off and reconnected
o the antenna. An hour before the con-
test starts, the quavering sounds of old
Hartley oscillators begin to be heard as
vanous stations start tuning-up. It's
exciting to log such info as “rovr hr
TRF. What joy to once again relive
those good old days! ER

(1) Rationalizing the Autodyne,
George Grammer, QST, Jan. 1933

Solid-stating the Heath V-1 [rom page 23
nal mtg. holes, etc, so | chose to make
the sheet metal changes permanent.

Some of the things | discovered re-
ducing the VF-1 1o kit-form to start the
conversion shed some light on this VE-
I's lousy performance in its original,
vacuum tube form:

* Both the function and band switches
had contacts that were nol repairable.
The rotor of the bandswitch is on the
inside of the switch assembly and hard
to see when the VF-1 is assembled. The
rotor was badly "warped” and the pole
position was completely full of solder
and no “spring” left to the contact. |
needed to buy a second VF-1 for the
replacement switches.

* Both rotors of the 4.5 - 25 pF NPO
frequency adjust padders “fell apart™ as
they were removed from the top of the
coil assembly. These did not look
cracked prior to their removal. They
would also have “fallen apart™ if | had
attempted 1o calibrate the VFO. This
was undoubtedly the source ol the in-
termattent.

* Two very-cold solder joints on the
inside of the bandswitch and the junc-
tion of the two 510 pF divider caps.

* The 4.5 - 25 pF NIP'O irimmer for the
1M band had a cold solder joint to
chassis ground, 1t "fell of 1" as soon as |
removed the manufactured hardware.

A large SASE w/§ 52 stamp will get
you full-sized schematics and copies of
the artwork and PCB layout. 1 will also
include a copy of the Dec. '72 Q5T con-
version article and V-1 calibration pro-
cedure, ER

Selected References:

1. "Operating the Heath Models VF-1
and AT-1 at 21 Mc", Hints and Kinks,
Q5ST, April '55, pg. 50,

2. "New Life for the Heath VF-1, VEO",
Robert M. Glorioso, W1EBW, QST, Dec.
72, pgs- 18-19.



THE HEATH VACUUM TUBE VOLTMETERS

by Kurt Miska, NSWGW
3488 Wagner Woods Court
Ann Arbor, M1 45103

Onee the mainstay of nearly every
electronmics workbench in the country,
not the world, the ubiguitous and las:
sic vacoum tube vollmeter, always
known simply as a VTVM, has for all
practical purposes disappeared. 1ts de-
mise can probably be attributed almost
entirely to the appearance of the digital
multimeter and a lew FET analog volt
meters. VTVMs, once made by nearly
all manufacturers of test equipment,
came in a wide range of shapes, sizes
and prices. Many ol them were also
available as kits.

For this article, il is best to classily
VTVMs in two categories. The first
would be the relatively simple Heath,
EICO), Knight instruments, and the sec.
ond category would include the much
more sophisticated VIVMs produced
by Hewlett Packard, Boonton,
Ballantine and similar compamies. Thas
effectively separates these instroments
by price. The meters in the first cat-
egory were priced within the reach of
virtually all amateurs and experiment-
ers and were generally less than $50. On
the other hand, the much more complex
meters in the second category were well
into the three-Tigure range. This article
deals with the classic Heathkit VIVMs
WHY A VACUUM TUBE VOLT-
METER?

As the electronics industry developed
rapidly in the 1930s, engineers and de-
signers realized that then available
meters loaded sensitive circuits to such
adegree that their readings werne essen-
tially meaningless. Even 20,000 ohms /
volt meters load arcuits excessively. I
only some way could be found to pre-
vent circuit loading and subsequent
degradation of circuit performance.
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High input impedance amplifiers
werre avaidlable in Uhie 1930% and it stood
to reason that coupling such an ampli-
fer toa meter would produce an instru-
ment that could measure DO voltages
From there it was but a small step to
adding a voltage divider to the amph-
fier Imput so as nol o damage the mea-
suring circull with high vollages. That
was the beginning,

The VTVM has many advantages over
nomn-electroni volt-ohmmeters, One of
the greatest s the high and constant
input resistance on the DC ranges. This
enables much more accurale readings
1o be obtained on high impedance cir-
Cuits,

These VITVMs, offered by Heath, Bice,
RCA, Hickock and Allied Radio
[Knight) basically comprised three cir-
cuits—a power supply, the metering cir-
cuil, and rectifer circuit to handle alter-
nating current. The power supply wasa
very simple alfair consisting of, in the
carly days, a selenmum reclifier amd, in
later, more compact maodels, a silicon
diode The metering circuil was built
around a twin triode—a 65N7 in the
varlier instruments and the more com-
pact 12ZAU7 in later models, Similarly,
AC was First handled by a 616 and Later
by a GALS

Foran understanding of the theory of
operation of these VIVMs, permil me
to quote from the 1959 ARRL Hand-
book.

"While there are several possilshe cir-
cuits, the one commonly used s shown
in the accompanying schematic. A dual
trinde, V1, s arranged so that, with no
voltage applied 1o the left gnd, equal
currents flow through both sections
Under this condition the two cathodes
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Naw high quality Simpian 200 microompaore mater,

Neow Y% veltage divider resistars {finest available).

24 Complete ranges.

Low voltage range 3 Volts full scale (Y1 of scale per voli).
Crystal probe {extra) extends RF ronge 1o 250 megocyelos,
Modern push- pull wlocironic voltmeter on both AC and DC,
e

P | iselated from line for sofety.

Largest scale available on sireamline 4% inch matar,

Burn-oul proof meter circui
Iswelated probe for dynamic testing no circuit loading
New simplified switches for sasy assembly
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Higher AC input impedance, (greater than 1 magohm atl 1000 cycles),
Now AC volimeter flat within 1 db 20 cycles 16 2 megacycles (600

MNeow occossory probe (extra) extends DC rangs 1o 30,000 Valis.

* MODEL V-4A

are at the same potential and no current
flows through meter M. The currents
can be adjusted to balance by potenti-
ometer R11, which takes care of varia-
tions in the tube sections and in the
values of the cathode resistors R9 and
R10. When a positive DC voltage is ap-
plied to the left grid the current through
that tube section increases, so the cur-
rent balance is upset and the meter in-
dicates. The sensitivity of the meter is
regulated by R8, which serves to adjust
the calibration. R12, common to the cath-
odes of both tube sections, is a feedback
resistor that stabilizes the system and
makes the reading linear. R6 and Cl
forma filter for any AC component that
may be present, and R6 is balanced by
R7 connected to the grid of the s
tube section,

"To stay well within the linear range
of operation the scale is limited to 3
volts or less in the average commercial
instrument. Higher ranges are obtained
by means of the voltage divider formed
by R1 to R5 inclusive. As many ranges

second
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as desired can be used. Common prac-
tice is to use 1 megohm at R1, and make
the sum of R2 to R5, inclusive, 10 meg-
ohms, thus giving a total resistance of
11 megohms, constant for all voltage
ranges. R1should be at the probe end of
the DC lead to minimize capacitive load-
ing effects when measuring DC volt-
ages in RF circuits.

"Values used in the circuit depend
considerably on the supply voltage and
the sensitivity of the meter, M. R12 and
R13-R14 should be adjusted by trial so
that the voltmeter circuit can be brought
to balance, and to give full-scale deflec-
tion on M with about 3 volts applied to
the left hand grid. The meter connec-
tions can be reversed to read negative
voltages with respect to ground.”

AC VOLTAGE

Again, from the 1959 ARRIL. Hand-
book.

"For measuring AC voltages the rec-
tifier circuit shown at the lower left of
the diagram is used. One section of the
double diode, V2, is a half-wave recti-

continued next page



C;—0.002- 10 0.005-uf. mica.

Cp—0.01 pf., 1000 10 2000 voits,
paper or mica.

Ri—1 megohm, Y1 watt

Rato Ra,inc.—To give desired voltage
ranges, totaling 1 0 megohms,

Rs, Rr—2 to 3 megohms,

Rg—10,000-0hm variable.

Ro, Rip—2000 to 3000 ohms.

Ri1—5000- to 10,000-chm conlrol.

Ria—10,000 to 50,000 ohms.

Riz, Riu—App. 25000 ohms. A
50,000-chm slider-type
wire-wound can be wied.

Ris—10 megohms.

Ris—3 magohms.

Ry7—10-magohm varlable.

M—0-200 pamp, to 0-1 ma. range.

Vi—Dual Irlode, 65N7 or 12AU7.

Va—Dual dlode, §HS or SALS,

Fig. 21-8B—VYocuum-tube voltmater clrcult.

fier and the second half acts as a balanc-
ing device, adjustable by R17, to elimi-
nate contact potential effects that would
cause residual DC voltage to appear at
the VTVM grid.

"The rectifier output voltage is pro-
portional to the peak amplitude of the
AC wave rather than to the average
RMS values. Since the positive and nega-
tive peaks of a complex wave may not
have equal amplitudes, a different read-
ing may be obtained on such wave-
forms when the voltmeter probe termi-
nals are reversed. This "turnover" effect
is inherent in any peak-indicating de-
vice, but is not necessarily a disadvan-
tage. The fact that the readings are not
the same when the voltmeter connec-
tions are reversed is an indication that
the waveform under measurement is
unsymmetrical. Insome measurements,
as in audio amplifiers, a peak measure-
ment is more useful than an RMS or
average value measurement because
amplifier capabilities are based on the
peak amplitudes.

"The scale calibration usually is based
on the RMS value of a sine wave, R5
being set so that the same scale can be
used for either AC or DC. The RMS
reading can easily be converted to a
peak reading by multiplying by 1.41."

The Heath VTVMs, used so widely by
radio and TV service shops and by ra-
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dio amateurs and experimenters mea-
sured DC, AC and resistance. Most of
them measured up to 1,000 volts AC
and DC and resistance up to 1,000 meg-
ohms. On many of them the DC range
could be extended to a staggering 30,000
volts by means of a well-insulated
probe. Some could measure RF volt-
ages with a demodulator probe.

THE QUINTESSENTIAL VTVM

Sometimes the words VTVM and
Heathkit seem almost synonymous.
Talk to most hams, electronic experi-
menters, or TV service technicians and
they will either fondly recall their first
Heathkit VTVM or they will say that
they cherish the one still doing yeoman's
service on their workbench.

The Heath Company in Benton Har-
bor, Michigan introduced its first
VTVM, the model V-1, in November
1947, shortly after the company started
offering its O-1 oscilloscope kits. The
model V-1, in kit form, sold for the
princely sum of $24.50. It is not known
how long the V-1 remained in produc-
tion.

According to Heath historian Chuck
Penson, WA7ZZE, in St. Paul, Minne-
sota, the basic Heath design philoso-
phy was to reverse engineer and sim-
plify the considerably complex circuits
found in expensive industrial instru-
ments, such as those made by Hewlett



Heathkit AC VACUU
VOLTMETER

A new AC VTVM that makes pos-
sible those sensitive AC measure-
ments required by laboratories,
audio enthusiasts and experiment-
ers. Ten full scale ranges of .01,
03,01, .3, 1, 3, 10, 30, 100 and
300 volts RMS. 10 DB ranges
from — 52 tw - 52 DB. Frequen-
¢y response within 1 DB from 20
cycles to 530 ke, Simpson 200 mi-
croampere meter with large plain-
ly marked meter scales. Precision
multiplier resistors. Two amplifier
stages using miniature tubes. A
uniqu(: bridge rectifier mewer cir-

cuit and a clean layout of parts.
Order the AV:2 to-
day and become ac-
quainted  with the MODEL AV-2
interesting possibili-
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ties offered by this
instrument.,
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Heath's reputation as a
maker of quality kits was
further enhanced by its ex-
cellent construction/in-
struction manuals. With
careful workmanship, and
systematically checking off
each step, the builder
couldn't help but build an
instrument that worked
when turned on for the first
time.

Another line in thatsame
ad reads, and again prob-
ably merited, "acclaimed
by all who have seen it the
most beautiful radio test
instrument on the market."

UBE
T

Packard and other companies like that.
Thus, the design embodied in the V-1
became the foundation for all of its
VTVMs up to the model V-7A. That first
unit used a 6X5 rectifier, a 6SN7 meter
amplifier, and a 6H6 half-wave doubler
to deal with measuring AC.

Its ranges were 0-3, 0-30, 0-100, and 0-
1000 volts AC and DC on a linear scale
and up to 1,000 megohms of resistance, a
feature largely unmatched by the manu-
facturers of today's digital multimeters.
It also featured a dB scale. The meter
movement was a 500 microampere unit
in a clear plastic housing and the range
switches were hefty ceramic units. The
clear meter housing became very much a
trademark of all Heath VTVMs.

An advertisement described the V-1 in
glowing, but probably justified, terms.
"The best quality of materials is supplied
-- aluminum cabinet, beautiful two color
panel, 500 microamp meter, ceramic
switches, glass enclosed precision volt-
age divider resistors, and every required
part right down to the hook-up wire.
Detailed blueprints and instructions make
the assembly pleasant and simple. Aver-
age construction time is less than four
short hours, and you have the best and
most useful test instrument available.”
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Little is known about the
V-2 and V-3 instruments. In all prob-
ability they were very similar to the V-
1. We do know though that the V-4 was
first produced in 1950. Each subsequent
model offered smallimprovements and
by the time the model V7A was offered,
Heath had sold half a million VTVMSs.
The V-7A, the last of the V-series, was
also the first of Heath's VTVMs to use a
printed circuit board. The V-7A's volt-
age ranges are in sequences of 1.5, 5 for
RMS and a 4, 14 for peak-to-peak mea-
surements. (1.5 V RMS x 2.828 =42V
peak-to-peak.)

The multi-function VTVMs (DC, AC,
ohms) included the series from the V-1
through the V-7A, the IM-11, IM-18 and
the IM-5218. The IM-5218 signalled the
end of the line for the company's
VTVMs, that model lasting to 1983.

There were three horizontal VTVMs
designed to be placed on the workbench
or suspended below a shelf over the
workbench. They included the IM-13,
IM-28 and the IM-5228 from March 1963
to 1968. Like the other Heath VTVMs,
they featured seven AC, seven DC, and
seven resistance ranges.

Then there were the Deluxe Service
Bench VTVMs with the 6 in. meter move-
ments, multi-colored meter scales, and

continued next page



Flear HEATHKIT PRINTED CIRCUIT

“ie VOLTMETER KIT
A new pu-_mh--i |-i|-!-|n| VIVM with new peak-to-peak eireuit, new styling anid new pranel
design, The prewired, prefubrieated, printed eirewit biand climingles ehussis wiring,

eut wsembly Lime b lalf, assures dopliestion of engineering pilot model specificiliong,
and virtually cli the pasibabity of consteuetion sreor,

RANGES: leto-peak valt (S L BT T I T N R T R
Heven DCoand AC RME mypes: 1,5 15, A, il 1500 volts, Seven ohmmeter
eangges: N1, X0 X100, X 1000, X 10K, X meg,

IMPORTANT FEATURES: High {mipedanee 11 megobim input—teamlormer apora-
bion—=1% preciwion resistors—GALS aml 12AU07 il
adividual /

dleninm power  rectifior—
dinst wetion—ifls seale

MODEL V-7

i—.nnlm denle zero podition — polarity reversal awiteh — wew placement of lot

ight—=new positive contael battery mownting—mnew Knobs——teat Joads trehddel

Fanily your best buy in kit batroments, s so Shpg, b
® 7 Ibs.

separate low voltage AC scales. Two
models were built between 1960 and
1963; the IM-10 from 1960 to 1962 and
the IM-32 from July 1962 to 1963.

The IM-11 VTVM represented a de-
parture from the classic V-series. The
mostobvious change was use of asingle
switchable AC/DC/ohms test probe
with a short ground lead, DC for one
setting and AC and ohms for the other.

The following is quoted directly from
the Heath instruction manual for the
Model V-7A, but applies pretty much
equally to all the Heath VTVMs from
the V-1 to the V-7A. Obviously, the ear-
lier VTVMs used different tubes, but, in
principle, the description applies,

"The sensitive 200 microampere meter
movement is in the cathode circuit of a
12AU7 twin-triode. The zero adjust con-
trol balances the two sections of the
triode such that with zero input voltage
applied to the first grid, the voltage
drop across each portion of the zero
adjust control is the same. This being
true, the meter reads zero. Applying a
voltage to the first grid, upsets the bal-
ance in the cathode circuit and the meter
provides an indication. The relation-
ship between the test voltage applied to
the first grid and the meter indicating
current is linear and therefore the meter
is calibrated with a linear scale. The
advantage of having the meter in a
vacuum tube circuit of this kind is that
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the voltage to be measured is not ap-
plied directly to the meter but rather to
the tube. Because the tube is limited to
the amount of current it can draw, the
meter movement is electronically pro-
tected."

"The maximum voltage applied to the
12AU7 is about 3 volts. Higher test volt-
ages are reduced by a voltage divider
which has a total resistance of 10 mego-
hms. An additional 1 megohm in the
DC test probe permits measurements to
be made in circuits carrying RF volt-
ages with minimal disturbance of such
circuits.

"When measuring AC, a 6AL5 twin-
diode is used as a half-wave doubler to
provide a DC voltage proportional to
the peak-to-peak value of the applied
AC voltage. This DC voltage is applied
through the voltage divider to the
12AU7 causing the meter to indicate as
previously described.

"For resistance measurements, a 1.5
volt battery is connected through a
string of multipliers and the resistance
to be tested, thus forming a voltage
divider across the battery. A resultant
portion of the battery voltage is applied
to the twin-triode. The meter scale is
calibrated in resistance for this func-
tion."

For less than $5 accessory probes
could be added to the Heath VTVMs.
An RF probe extended the RF measure-
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ment capabilities to 250 Mz, and a DC
high voltage probe enabled TV service
technicians to measure up o 30,000
volts. The probe multiphied each range
by a factor of 1040,
HEATH'S AC VTVMs

In September 1951 The Heath Com-
pany added the AV-1, an AC-only
VTVM, to its already successful VTVM
offering. This series remained available
from 1951 through 1981 and incheded
the AV1 to AV3, the IM-21, IM-38 and
IM-5238. The IM-5238 reached the end
of the line in 1981

These instruments featured 10 ranges
from 0.01 to 300 volis RMS, had 10 meg-
ohms input impedance, and were use-
ful from 10 Hz to 500 kHz

The IM-21 was a more sophisticated
instrument than its predecessor AV-3.
The design incorporated a cathode fol-
lower stage on all ranges for increased
input impedance and a two-stage am-
plifier for high output stability and lin-
earity. At $33.95 for the kit, and $60.25
assembled, it was one of the more ex-
pensive instruments sold by Heath,

With introduction of the IM-5238
Deluxe AC Voltmeter in 1976, Heath
competed with the Hewlett Packard or
Ballantine type of instrument, Essen-
tinlly a laboratory meter, this AC volt-
meter covered from 1 mV to 300 volisin
12 ranges. Input impedance was 10 me-
gohms shunted by 30 pF with a fre-
quency response from 10 Hz 1o 1 MHz
Like its much more expensive counter-
parts, the IM-5238 provided some addi-
tional features besides voltage measure-
ments; these were DC oulput propor-
tional to inpul volts (1 volt full scale);
DC (proprotional to log of input volis),
3 volts full scale, and C (amplified
output), 1 volt peak-to-peak, full scale.
GETTING TO KNOW YOUR
VIvM

“"How to Understand and Use Your
Vacuum Tube Voltmeter™ was the name
of a course once offered by the Heath
Company. Reportedly the course was
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used by many schoals and individuals
for self study . The courie combined text
and hands-on work, The course as-
sumed no prior knowledge of electron-
ics but alse did not “talk down” to the
more experienced student. The adver-
tisement nobed that a special power sup-
ply and component board were in-
cluded for doing the expenments.
VTVM, power supply and circuit board
retailed for $42

EPILOG

It was a sad day in 1992 when the
Heath Company announced that it
would no longer offer kits. Countless
hams and experimenters would no
longer experience the joy of unpacking
a Heathkit VTVM kit, laying out the
parts and putting these fine instruments
together. 1 once had a model VAA but
made the mistake of lending it to some-
one and never got it back. So, when,
many years later, | spotied a V-7A at
Purchase Radio, | snapped it up and
now | treasure it highly. Since then I've
added two more—an IM11 that works
fine and an IM-18 that needs help. Total
investment was $15 for both,

But, | digress. Now, new Heath en-
thusiasts have to depend on hamiests
to find those classic instroments. What
they Dind will either be immaculate or
beaten to within an inch of its life, To
paraphrase a famous quote...."The
Heathkit VTVM kit is dead, long live
the Heathkit VIVM." ER

The author thanks Chuck Penson,
WAZZZE an historian on Heath elec-
tronic products, SE Paul, Minnesota for
his valuable assistance in the prepara-
tion of this article.




Remember Nuvistors? from page 17

sign, where the thermal coefficients were
arranged to provide a greater degree of
control over the transfer of heat. This was
fortunate, because as the surface areaof a
device such as an electron tube is re-
duced, heat transfer must become more
efficient, input power must be reduced,
or the permissible temperature rise above
the ambient must be increased. It was
found that temperature rise above the
ambient was permissible in some designs.
The oxide coating on a cathode surface is
actually a semiconductor, and there is a
narrow range of permissible operating
temperatures. However, the cathode is
very hot in relation to the relatively cool
surroundings, so the ambient tempera-
ture had little influence on the total elec-
tron radiation from the cathode.

The ceramic Fosterite powder, with
carefully controlled densities and com-
position, was mixed with an inert binder,
and pressed into wafers. The wafers had
holes formed through them to accept the
steel element support rods.

The round base wafers were dipped in
a metalizing solution, and fired in a two-
stage process, first in air and then in
hydrogen. At the end of the process, they

were plated with iron, the iron was
ground off of the flat sides, which left the
holes plated through and the outer rim
metalized.

The grid structures were a radical de-
parture from convention, and were as-
sembled separately on a specially de-
signed machine. Sixty strands of nickel-
plated molybdenum wire were placed
horizontally along a temporary mandrel,
and wrapped with a strand of copper-
plated molybdenum. The wrapping op-
eration formed a long helical structure
around the horizontal wires. The wrapped
mandrels were fed into a small oven, and
a Monel braze took place at each point
where the copper-plated and the nickel-
plated wires crossed. The mandrel was
removed and the grids were cut to the
proper length for assembly into the elec-
trodestructures. Thisnew process yielded
an extremely rigid grid structure, free of
the problems associated with grid
siderods and mica support wafers as
found in conventional designs. Much
higher transconductance was achieved,
even higher than that with the frame-grid
tubes, and yielding Gm to plate current
ratios of over 6:1 in some of the later
power Nuvistor designs.

ceramic base
wafer —

index lugs

<— metal envelope

Next, the heater and its leads were
inserted into the holes in the base.
This was a tricky operation, and
was performed by hand.

The flange-shaped tube elements
were fabricated next. They were as-
sembled from the plate down, ona
relatively simple automated assem-
bly production jig. First, the plate
cylinder was set in place on the jig,
and then its flange was added. Then
came the grid cylinder, its flange,
the pre-assembled grid wires, and
then the cathode-support cylinder
and flange. Copper rings were
placed at the junction of every cylin-
der and flange, and at the junction
of the grid wires and grid flange.
The ceramic base and the pre-as-

Cut-away view.

sembled heater were added to com-



plete the electrode structure. The tripod-
shaped element support rods, three for
each electrode, were set in place against
the bottom of the flanges and through the
metallized holes in the ceramic base. For
each tube clement, twosupport rods werne
cut off, and a third was retained to make
the tube pins, which emerged through
the plated holes at the bottom of the ce-
ramic base,

The assembled structure was loaded
into a furnace with a hydrogen atmo-
sphere for the brazing operation. (| won-
der what kept the line from blowing up?)
The copper braze in hydrogen connected
the cylinders and flanges, the flanges to
their support rods, and the rods to the
plated-through holes in one single step.
After the brazing was completed, an ox-
ide-coated cathode cup was placed over
the cathode support sleeve.

At this point, the Nuvistor was almost
complete. All of this work, except for the
heater, was automated assembly. This
was a first for the tube industry, Skilled
technicians were still needed to keep the
machines in proper alignment and op-
eration, but they were relieved of the
drudgery of assembly line work,

A thin ring of brazing alloy was fitted
around the ceramic base, on the plated
outer ring. Another fixture, which was
capablee of holding 100 Nuvistors, sort of
like a shish-kebob, was lowered into a
bell jar chamber and a high vacuum was
pulled. Radiant heat was applied through
Michrome wires ingide the vacuum cham-
ber, and after about 15 minutes, the heat
and vacuum oulgassed the tubes and
broke down the cathodes. The tempera-
ture was further increased and the braz-
ing alloy melted and sealed the tube. No
getter required! Since the three brazing
operations were performed at
sively lower lemperatures, the difficult
problems of heat transfer to the brazing
alloys and related timing problems were
eliminated.

Extreme uniformity in production was
achieved. It was so good that

transconductance was typically held to
within 10 perceni, and inter-electrode
capacities were constant, so that fixed
neutralizing circuits were possible, even
at VHF

As far as | know, Nuvistors were pro-
duced only by RCA, although some were
stamped for other ULS. tube makers. There
also may have been some late Japanese
Copies.

MNuvistors were used in nearly every
RCA TV set in the early to mid-sixties.
Lots of FM receivers used them in the
front end, even as late as the mid-seven-
ties.

The Nuvistor saw some use in ham
gear too, principally in VHF converters
and VHF/UHF preamps. Although Thave
not researched a complete hist of equip-
ment using them, | know that the Parks
Co. produced a 100% Nuvistor VHF con-
verter which was considered top of the
line. Tecraft and Ameco also produced
VHF converters. Ameco made a line of
Nuvistor preamps which covered 11
meters through 450 Mc.

MNuvistors were nol used much in HF
gear, One notable exception was a modi-
fication produced for the Navy, called a
"Nuvistaplug”. Introduced as a field
modification in March 1965, it was a low-
noise plug-in replacement for the noisy
aBA6 first RF amplifier in the
Hammarlund SP-600. 've not tried this
maodification, but it looks good. | have a
copy of the field bulletinand would gladly
send it to any reader wishing one. Send
me an SASE, please.

VHF AM is a lot of fun. Let's dig out
that old Tecraft, or pick up something
similar at the next hamfest, and get some
more mileage out of the good ‘ol Nuvistor,
Or better yet, build your own out of the
1963 handbook and be one of the few
hams 1o operate VHF with handmade
gear! ER



Review: Synchronous Detector from page 18
on the PC board, Rather than supplying
a drilled board for all components ex-
cept the surface-mount 1C, the builder
is expected to surface-mount” all of the
components. When | asked Steve why
this was the case, he told me that his
experience has been thal most of his
builders liked this techmque. All I can
say is that they must have a bit of the
masochist in them. . .| found this ap-
proach rather tedious, to say the least.
Were | 1o build another of Steve's kits, |
would first use my Dremel Mototool
and a PC board dnill to dnill holes for all
of the components, surface-mounting
only the IC. Not only would the kit then
go together faster, but my eyes and
nerves would be in better shape as well,
hi.

Alignment of the circuil to the radio
issimphcity itsell._asingle slug-tuned
coil is adjusted until the kit's lock LED
lights on a well-tuned signal. If your
receiver doesn’t have IF outputs, Steve
provides instructions and sample sche-
matics that should show you where to
install a tap in your radio’s IF circuit.
While he doesn't mention i, a small
capacitor of 15-50 plF must be used on
vacuum tube receivers o block the sig-
nificant DC voltages that are usually
present in the 1F circuits; failure fo take
this step will certainly smoke-test the
board!

When [ First tested the detector with
the 500 kHz IF from my 514, | could
not get it o unlock between stations,
even on very quiet bands. Backing the
RF gain down enough to allow the Sony
chip to unlock made the receiver so
insensitive as to be useless. During my
discussion with Steve, he suggested that
a simple attenuator be added ahead of
the kit's input. This consists of a 10 k
ohm linear taper pot placed across the
IF, with a 1M ohm resastor between the
wiper and ground toe desensitize the
action a bit. Once | added this 1o my
unit, the action 15 perfect. . between
stations on relatively quiet bands, the

lock LEDY just flickers,

I built my kit into a small aluminem
cabinet with a sideband-selecting loggle
switch, the lock LED, and the attenua-
tor pot on the front, and a pair of phono
jacks for input and output and a power
jack on the back. 1 drilled a 1/47 hole in
the top of the cabinet, directly over the
tuning coil, to allow insertion of a plas
tic tuning tool while the cabinet is closed
{borrowing an wlea from malitary re-
ceivers, | pul a Fabhenstock clip on the
back of the calinet to hold the tuning
tool). 1 youll be using the detector with
asingle radio all the tume, this probably
1sn'l necessary; if you're like me and
will be moving the detector between
radios frequently, this will save fime
andd wear-and-tear on the case screws. |
have tested the kit on an B-388, EME-S4
and 45, SP-600-]X-17, and the 51-J4,
with excellent results on all of them

A nole concerning power lor the kitis
in order here, Initially 1 lived the detec-
tor up and tested i on a lab-grade ad-
justable supply and the unit, expectedly,
sounded great. | then tried a high-qual-
iy 12V power brick and was very dis-
appointed with the AC hum (even aller
adding a 3300 mF capacitor Tor filter
ingg): Rather than building or buying a
better supply, simply hooked o mat-
g powaer plug o a9 Y battery cap, and
ase o rechargable baltery 1o power the
arit. When | want to turn it off Tor an
extended period, 1 simply pull the
power plug. Not pretty, bul it works
with no hum!

Using the synchronous detector s
very simple. Because you will probably
install the unit and use a separate am-
plifier, simply turn the volume on the
recever down and histen through the
detector and its amplifier /speaker. Be-
tween stations the lock LED will either
be out or will flicker, indicating that the
synchronous detector has not found a
carner to lock onto. As you approach an
AM =signal (a synchronous detector
won't work on S5B signals having no



carrier), the LED will light and you'll
hear a “ripping” or “growling” sound
for a very short time as the detector
finds the carrier and locks onto it. De-
pending upon listening conditions,
you'll usually find that one sideband
sounds better than the other, either due
to differential fading, or to interference
from another signal nearby the target
frequency. By selecting the best side-
band, and detuning away from the of-
fending signal, the desired signal will
usually sound much better than is pos-
giblewith a "barefoot” receiver. Lhaven't
been able to receive HOIB's reduced-
carrier 558 signal in the last few days,
but I expect that this and other stations
using this mode of transmission should
also benefit from the synchronous de-
lector, as my "2010 and other receivers
with synchronous detectors work just
fine on the one sideband being trans-
mitted.

Until you have listened to the BBC, or
to one of the amateurs running an AM
broadcast transmatter, through a high-
quality synchronous detector feeding a
hi-fi amplifier and speaker, it's difficult
to believe just how good your SP-600 or
Hallicrafters receiver cansound. | highly
recommend Steve's kit to the boatanchor
community, and hope you enjoy yours
as much as | enjoy mine, ER

AMI Update from page 3

posal is not firmed up yet and your
comments are welcome. Write AMI
Headquarters for a copy of what we are
considering if you are interested.

It is not too soon to announce the AM
Jamboree for the Thanksgiving Holi-
day. Last year we received comments
that a four day event is a bit much. So
let's enjoy AM all weekend, but for those
who want to keep a score, look for vach
other on 10 meters (21,410-435 + /- if 10
is dead) and 160 meters on Saturday
and Sunday, Nov. 26 and 27. Log trans-
mitter, receiver, antenna and AMI num-

ber if your contact has one. And if you
go through all that work, send me a
copy so | can highlight the activity in
this column!

AMI has 650 members and Warren
Ziegler, NY2H, AMI treasurer reports
H180 in the bank. Remember (o inform
AMIf you have a change of call sign or
address, so we can keep our records up
to date. ER

Hamfest Station from page 15
AMI Featured At Brochure Table

Dale, KW1I sent along a large AM
International banner that instantly ex-
plained to passers-by what our station
was aboul. As they stopped to look,
most picked up brochures about AMIL
We also handed out photocopies of key
articles about AM that have appeared
in Electric Radio, QST, and Popular Com-
munications over the past few years,

The brochure table included a dis-
play of mint-condition vintage gear, the
Heath TX-1 "Apache” and its matching
receiver the “Mohawk.” This enabled
prople to get up close to such equip-
ment without crowding the active sta-
tion we were running on-air.

Randy, N3LRX, who supplied the
Heath twins, could have sold them
many times over! In fact, we had to
deflect quite a few offers on the active
station as well — showing us just how
much interest there is these days in
hollow-state gear!

OFf course, it may also show how
scarce quality equipment is getting to
be ...

Vintage Gear For Sale

This was a good hamfest for those in
the market for classic radios, with many
receivers and a few transmitters dis-
covered throughout the fleamarket.
Next year, with more advance billing,
we will probably establish a “vintage®
row near the station to help things along!
LR



The Hammarlund HQ-129X from page 9

National was not particularly inno-
vative with its mid-range, general cov-
erage receivers in that era, but it still
offered 1 RF, 2 IF and a crystal filter
competition for the HO series at consid-
erably lower cost, with the NC-98 at
$149.95 in 1954 and the NC-10 includ-
inga product detector at $199.95in 1957,
National finally went to a dual conver-
sion, selective low frequency second TF,
product detector design in the NCT9)
in 1961, priced at §199.5().

Hammarlund's  response  to
Hallicrafters’ advances in mid-range,
general coverage receiver technology
and features was slow and inadequate.
They changed the "HQ" from octal tubes
tominiatures with the HO-140-X in 1953
{and made the tuning knobs bigger, like
most of us had done already by substi-
tuting larger knobs for the ones that
came on the HD-129-X}, added a (-
multiplier with the HO-150in 1956, and
finally went dual conversion and in-
cluded a product detector with the HO-
160 in 1958 (but they still retained the
455 kHz second IF and, worst of all,
dropped the crystal filter and just kept
the Q-multiplier’). Il this weren’t bad
enough, the cost of the HQ was also
increasing well beyond the Hallicrafters
and National offerings, $264 50 in 1953,
£294 in 1956, and $379 in 1958

The HOQ family once again became
thoroughly competitive with the intro-
duction of the HO-180 in 1959, At last,
this famous family now had an update
todual /triple conversion, a final IFwith
multiple selectivity options talored to
AM, S5B and CW, fast and slow AVU,
product detector, and a low noise front
end and mixer that brought out the best
in the tuning capacitor bank that it still
retained from the original HO-120 The
HQ- 180, once again the “best inclass™ ol
the general coverage receivers, lasted
until 1972, a fitting run for the last of
this venerable family

If you get a chance to add an HO-129-
X, or any of its HQ cousins, to your

collection, grab it! You will get a re-
ceiver from a family that was highly
respected in its day, and one shill ca-
pable of turning in a fine, on-the-air job
for you on CW or AM. ER

Flectron Tube Survival from page 13

All of us love 1o play with hollow
state equipment {(or we wouldn't be
reading ER?) but tracking down and
having to replace leaky, weak or dead
tubes isn't enjovable, especially when
in the middle of a QS0 and the rig fails
And in the last few years since I've been
following the previously mentioned
recommendations 've only had one
hard tube failure out of hundreds in the
shack - 1 find them, they don’t find me!
Keep “em cool, man. ER
References:

Perkins Electro- Acoustic Research Lab
(Pear] tube coolers)

2510 19th 51. SW

Calgary, Alberta T2T 4X3

(403) 244447

Retail Conler Sales:

Aundio Advisor

BO0-94 2-02 20

Radiotron Designer’s Handbook, Chap-
ter

1ERC (Yes, they're still in business')
135 W. Magnolia Blvd

Burbank, CA 91507

An extensive bibliography is available
as part of Perkins’ AN 1.1

Corrections 1o last month's article "Long
Live the 6L6" The author Jack Shute, NO9CT,
reports that the lollowing changes should be
roaside to the schematic. “First, the B lead which
runs o the 6AGT vacillator should route di-
rertly b the power supply outpul amd pof b the
maosfulated Be as shown. Ao the tuning, ca-
pacitor should be changed 1o 250 mmF from
150 momF . Fenally the Phone-CW switch on the
modulator should include an SIST swilkch
ganged tothe one shown (g, 2y whichswilches
the msdulator flament voltage off in the CW
position | used a small rotary switch with two
sets of SPUT contacts. | hope these changes do
nit cause anyone any inconvenieno:”
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VINTAGE EQUIPMENT ONLY
ER
P.O. Box 57
Hesperus, CO 51326 Phone/FAX 303-247-4935

DEADLINE FOR THE NOV. ISSUE: NOV. 3

FOR SALE Eepair and restoration on all
vintage equipment; 35 years expenience.
Barney Woolers WSKS0), B30 E Mansfickd
Ave, Depvwer, OO BOZ37. (300) 770-5314

FOR SALE: Dvake 2A rove w /2AC calibrator
and 240 Q-multiplier/spkr & orig, manual
$195; Heath Cantenna HN-31, 1 KW dummy
load - $25. All plus UPS. Ron, KCOWTG, POB
TH3, Santa Rosa, CA 95402 (707) 530-K119

WANTEL: All types of military electronics,
especially ROF and radar ilems, manuals boo.
Also need UED? antenna. William Van
Lennep, POB 211 Pepperell, MA 01463 (505)
A6

FOR SALE Rovrs - Laf HA-3SD, Allied A-
2506, MB only (80-10 + WWV) - $59 cach +
LTS Henry Mohr, W3INCX, IS W. Wyo-
ming 5., Allentown, PA 181G

FOR SALE: Manual copies for Exo TX, 7HL
H-110, Flmac AF-68; schematic copeies for
EKnight 50-W xmitr, Ocean Hopper rove. Paul
Vaughn, 2317 Williamson Kd, Willkamson,
GA 30292

WANTELY: Help! A Navy model THBA smir
needs saving but Uve no documentation,
Cheigy, manual preferned but anything will do.
William Donelli, 34 South Chester, Park
Ridge, IL bDB6S. (708) B25-26)

FOR SALE Collins S-Line aluminam knob
inlays small (exciter /FA tuning) - $1; 300-1 -
£2: spinner/plain (main tuning) - $3. Charlie,
K3CH, 13192 Pinnacke: Lane, Lovsburg, VA
22075, (T00) R22-5a40

FOR SALE: Collins 7551, 2251, 516F2,
tubesters - $750; Calaxy 550, matching ps/
sprkr - 275, HI3 - $15; HM-102 - $45; TIW-I2,
HW-A2A, SB-630, HP-23 - $195, SB-220, Meter
Dahl sxime, mew electrolytics, AGHK mnls -
§505; thrust bearing - $55; 4-1000 - $45;
vacuum varables - call; (3) 4400 - $150). Lane,
KM, (A1) 462- 3857

WANTED: My HS novr, MNational MO 125,
SN W7 Rich Smith, ABSMM, 1122 Via La
Cuesta, Fsoondido, CA 92029 (619 7391838

FOR SALE NOS WW T Bendix MN-26Y ra
dio compass rovr, MNAID indicator, drive
cable and manual. Absolutely new, mint
conds - $225. Bob Bakimowski, 1524 Saint
Tropar, Tuoson, AZ 5713, (602) 624-R029

WANTED: Collins 75A-4 filters - 500 cyce
CW and 6 ke AM. Also 75A-4 matching spkr.
Mike, WENIDIR, (216) 371-3142,

FOR SALE: EKenwood RS9 $125.
WANTEL: Ewo 730 modulator, Gaeorge, (B05)
HHZ- WY




FOR SALE: Heath CW hilter - $50; Mational
manuals - HRO-50-1, HRO-60 - $16; NC-S8 -
$7; NC-109, NC-270 - $8. Copics postpaid
USA. Kichard Prester, 131 Ridge BEd, West
Milford, N) 07450, (200) 728-2454

FOR SALE: New Eimac AX150A fubes; fack-
son B8 tube Wester. WANTED: RAL, HI8EA;
AN/FRR-22 revirs. Tom Hrent, Box 1552,
Sumas, WA 98295 (M) H26-4051

WANTELD: 5X-28 pwr ximr; {rontl pancls for
Viking 11 and Globe Chiel W Eico 722 VIO
cabinet, Jack C. Shutt, NSCT, THHD Divan Ave,,
Fr. Wayne, IN 46815, (219) 493-3401

WANTED: Hallicrafters HT-33 amp in gousd
condx. Please call and mention HT-33. Joseph
Falcone, 3000 Town Center, Ste. 2370,
Southfkd, M1 43075, B0-47%- 7006 Lve msge

FOR SALE Hallicrafers SX-25 w / sphkr - $1.25.
Hammariund HO-129X w/sphr - 5125 W
SR - $50; Knight T-60 - $45 Plus shpg, Bill
Jenkins, WASMW], 11916 Donahoe Bend, Fort
Smith, AR 72916, (501) 6463659

FOR SALE: Eanthguake foroes sale of lifetime
colliction. Make offer! Johnson Viking Invader
2000 Viking 500, Collins 75A-2; R-388/URR,
RMIE, CEL ot b, CH, military, soabms, reves,
parts, etc. For information send large SASE,
Steve Philips, POBA9 16, Chatsworth, CA S0
{RIR) 712-9340, 706006

Texas
Connectors

*260 types of connectors

“45 cable assemblies
“Tools

I *Plugs and jacks

*No minimum order

Send $.52 for catalog
P.O. Box 940375

Plano, TX 75094-0375
Phone: (214) 423-9625
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Manuals for Amatenr Kadio and Helated
Equipmenl. Lalayette, Heath, elc. in-
cluded. Over 3000 Available Highest
Ouabity Guaranteed. Catalog, two 529
stamp=. Pete Markavage, Manual Man, 27
Walling St., Sayreville, Nj 0RET2. (9%08) 115
Hoed

WANTED: SC-100; SC-301; KW-1; 30K-1 thru
5 W2CT; 75A thru 75A-4 roves and sphrs, any
condx, Purchase entire estates, pick up 48
states and Luspr L] puhl. Rick, {S0)) 462-2072

FOR SALE: Replica Ocean Hopper tront pan-
els - 20 ppd, limited gy, available Inclades
copy of Ovean Hopper manual. DWI1 Engi-
nevring, POB 3611, Costa Mesa, CA 92628
nll

WANTED: Clean Valiant 11, SX-88 Cary Lee,
KEaMS, 515 No. Central Ave, Ste. A, Glen-
dale, CA 91010, (310) 8960177

WANTED: AREL Handbooks, 1s1, Sth edi-
tions. FOR SALE: Many ARKL Handbooks
1LSASE for lest; Hallicrafters S-38abod's - $85
includes schimi, shpg parting Viking [, 5-Fs,
S5-38's, NC-13, No Hallicralter knobs,
WATIHN, POR 442, Aumsville, OR 97325
(503 F49- 1149

FOR SALE: Mint Heath Mohawk rovr,
Maurauder xmitr, Warrior linear ¢ aocessonies
- SHO0;. Divake 2B + Q-multipher - $150; sick
SH- - $50 SB-100 6 merter - $170. Carl, (913)
BE1-9ES

WANTED: Manuals for Heath AJ10 AM-FM
turer anad Sylvania X-T018 mosdulatusn meter.
Copes OK. KONOCC, 8240 Grogan Ferry Rd,
Atlanta, GA 30350 (404) 3961312

FOR SALE: & Heath VF1 VR s - $250: 3 AC-
1 couplers - $125, 4 OF-1's & 1 HD-11 - 75,2
Johnson & | W & 1| Dowkey TR switches -
$150, Al excellent. $500 for everything, Don
Winfield, 6080 Anahuac Ave, Fi. Waorth, TX
Th114.

FOR SALE: Dvake C-4 console - $200; Drake
TR-22 - $50 Drake 2-NT, xtals - $94) National
ROP rovr - %65 Hallicrafters SX-9%9 rowr - $85;
Hallicrafters HT-46 wmir - $85; Hallicrafters
HA-I1BA coude ime - $20F Cerweral Rasdio 1650-
A impedance bridge - $200; BC- M8 rovr - $70.
Jerry Tastad, KE7M, 519 Flint, Laramie, WY
XG0 (307) 74240003

FOR SALE: Realistic DX-150 - $50; Astatic -
1M - $25; Simpson 460 digital VOM - $30.
WANTED: Heath SB-110 manual. Ken
Johmaon, MNSUS, POB 10063, Austin, TX 75766,




FOR SALE EX Collinse WE 125-3 - $495: EX
WE MiL-1, w/rnew Pride 811A's, PU only
595, pristine BC-M8-|, FT-154-], DM-28-], con-
veried o external P/S bul no mech. mods,
U anly - $250. Dave hmacl, WASVVL, 1118
Paularinoe Ave., Costa Mesa, CA 92626 (714)
TN-5H5H

FOR SALE: Receiving tubes, new and used:
mudti-section twisthock electrolytic caps to 500-
VI, SAMS photofacts. Send stamp for lists
Tumer Electronics, 16701 Main 56, Ste 121,
Hesperia, CA 9245,

WANTED: FSO0R 6.0 mech. lilker for a 51]4.
Dan Martin, WB4GRA, 1522 5 Sowell CL,
Visalia, CA 93277 (208) 7340597

FOR SALE: Crystal radia kits, complele with
face panel. base board, variable capacitor,
prewound coil and many parts for old style
radics. Remit $22.50. Carl & Grace Ent, 560
Romeyn, Ditrost, M1 45209

WANTED: Johnson Viking S0, Globe King
500 or other SOOW class AM HF xmir. No junk
please. Lock, KBTTO), (602) 870-2871 (d), 581-
IR ()

FOR SALE: Johnson 6N2 converter - $80; NC-
00 - $130; MOC-300 682 mwtir converters, now
in boy - $125; Collins LE-3R8, like new - $380;
Seneca 62 110 watl xmibr - $75; Heath SB
300/ 400 combs, like new - $225; a5 new DX-
6 + HRI0 + HGIO - $150; SB-610 scopse - HH,
SB-620 to your IF - $110. Manuals
with all. Carl, (913) 681975

FOR SALE Telegraph key collectors illus-
trated quarterly journal Informative artiches,
free subscriber ads. $10/ yr. USA. Sample, $2
TVC, Box 85 A Maynard, MA 01754

ELECTRON TUBES FREE 1994
Catalog. over 2,000 types in stock
Electron Tube Enterprises, Box 311,
Frssex, VT 05451, (802) 5790611, FAX

FOR SALE: Heath AT-1, exc. cosmetic and
electrical condx, w/manual copy - $100; set
of 4 Millen wavemeters in orig, wooden bos -
$35; Mational NC 12515 spkr, exc. condyx - 850
Mational HROMVS0 AA coil - $40; National
HEO-50 AC coil with dial scale - $75; Na-
tional XCLI-50-2 calibrator - $65; SBE SH2CW
Codax CW adaptor for SBE-34 - $15. 1 pack-
age, you ship. Al Culberd, KOAL, 328 Norman
Dr, Cexdar Rapids, 1A 52402 (319) 3774367

WANTED: Collins - Amateur catalogs, sales
lit. manualks, promotional items & Signals.
Richard, KDeLTE, POB 992, El Tor, CA
IO (T14) B55-4689

FOR SALE: Racal MATY xmir drive unit, all
tube, 1.5 - 30 Mz, SS5B/CW/FSK, ex-British
gov't, matches the RATT cove, tech. manual,
viery good conds - $450; Racal TARY, 500 W
SHEACW all tube xmibe, 197 rack mounting,
1960r's design, unused and mint conds, tech,
manual - $3500; Hal STeO00 RTTY tlerminal
unit, mint condx, w/onig. manual and pack-
ing, - $175. Nigel, ATMAG, (304) 7059220 (w),
S99-1097 (h)

FOR SALE: ART-13 parts & other intenesting
stuff. SASE for “The Bone Yard List® el Kay
electronics, 231 Shenandoah Trail, Wamer
Kobins, GA VI0SHE- w289

FOR SALE: Collins 51H, 5112, G-133 {5151),
TSAL, 32V2, (2) R-38%'s - $AMN); rare Supreme
AF-100 xmitr, Boulevard Electronics rovr, &
Hallicrafters BR4O reve, Viking 500, no ps -
HI000. L only! Don Winfleld, 6080 Anahuac
Ave, L Worth, TX Fa114.

FOR SALE: Radio tubes; repair and restora-
tion of all vintage amateur and commercial
radios, 25 years experience. Herbert Stark, 321
N. Thompson St, Hlemet, CA 92543 (714) 658
iE)

FOR SALE Central Electronss sideband <luer
model A and Multiphase excter moded 10A;
Collins FTO type 6589-BMIZT (new). Make of -
fer. Frank, WESET, (304) HO-0M15.

FOR SALE: HRO-60T, A-D coils, calib., spkr,
orig. manual, pood working condx - $150.
Carter Elliott, WIMAYS, 1460 Pinedale Rd.,
Charlottesville, VA 22901 (B04) 979-700

WANTED: GWI0 or GWITCB; Johnson Pace
maker manual; Johnson Adventures manual;
Heath Two'er manual, copies OK. FOR SALE:
Ceneral Radio Co. model 7274 AC VIVM
John Feltz, WASLW], 973 E_ First 51, Junction
City, WI 54443

WANTED: Stock tckertape machane and for
prdastal; also Dow, Melihan Valiant, Mac
bugs: Marconi Atlanta rovr; manne station
onde apparatus. Joe Kramer, KIES, POB 8102,

I'i'l‘hh.n'ah. PA 1527 (412) 621-977

WANTED: VG/mint matching spkr for my
National NC-270 rovre. Dale, WABSHR,
Southington, OH {216) B9H-8215

4

FOR SALE: Collins 75A-2 - $450; KE 31284
« $150. Al are exc. condx and have manuals.
Mike, (208) 435-1159



FAIR RADIO SALES

1016 E‘!l Eumki Street 419/227-6573
POB 1105, Lima, OH 45802  FAX 419/227-1313

Radio-Electronic Surplus Since 1947!

* Military Radio * Test Equipment
* Electron Tubes * Transformers
| * Variable Capacitors and Coils

We have most R-390A spare parts including:
VRO f/R-30A {not Collins), Gov't-Reconditioned - $45
Audio Amplifier with tubes, Gov't-Reconditioned - $32
IF Amp with good filters, but less RT510, used - $100 i
Line Level Meter (not original), white face, new - $20
ITF7/RT510 Ballast tube, unused - $17.50

Shipping charges additional! Ask for our 1994 catalog!

WANTED: Very carly Hallicrafters and
Hallicrafters /Silver Marshall equipment
including Sky ricers withentine front panel dull
aluminum color, 53 radio compass, 533
Skytrainer, 535 panadaptor, wood console
speakers - K-H & K-12, HT-2, HT-3, BC-939
antenna bumer, parts, sdverlising signs, paper
miemnorabilia of Hallicraltors. Also want RCA
midel AVR-11 alrport wer receiver. Chock
Dhachuis, WESEOC, “The Hallicralters Collector”,
4500 Russcll D, Austin, TX TE745. (512} 443
S027

FOR SALE: Colling 4:1 knob kit - $125; Lysco
Transmaster, Comset Communicator 2, 3 with
VIO & 4 with VIO, rare Tapetone skysweep
rovr, all exoellent - $500. Don Winfield, o080
Anahuac Ave, Fort Waorth, TX 76114

WANTEL: Visttors anad tulss by museum. (4d
and odd amateur or commeencial fubs=s, fomegn
and domesitic purchased, traded or domnations
welcome. All correspondence answered
E&IHA, Ye Olde Transmatting Tube Misaum,
PO8 97, Cresoent City, CA 95531 (707) 464
6470

WANTED: WW Il Cerman, Japanese, [talian,
Frerah exjuspmend, tubw=, mamuals and parts
Bob Graham, 2105 NW 30th, Ok Laboma City,
OK TI1L (405) 525- 1076

FOR SALE: Radiotron Designers Handbook,
Ath Edition - $50. Pat Persan, Box 1063, Bothell,
WA 95 (206) 447120

FOR SALE: KME 45 w fspkr - $590; DX-64), st
working - 533G HY filler choke, 10Hy, Samp, 48
abims, best V- 9000 - $15, U-ship. Mike Nichols,
10010 W 59th 'L, 84, Arvada, CO BODM. (303
dN1-7298

FOR SALE: Mulli-Elmac AF-67 smir (nisw
caps), manual < $800 4 LIS Gonset Gt w
prwrsply - $85 4 LIPS, bube CR' various Chares
Lafomte, NIFEX, RFIY ), Box 75, Fort Kent, ME
(4743 (207) BM-6271 eves

FOR SALE: Duals for Collins KWM-2 /5 Lime,
uresed m ong, bowes - $50 each; wsed Collins
-2 12V mabvile pawr spbics - S50 each; wsed
SV /HSA (520 each) and S5V /29A ($30 vach)
fikarmwent whmrs for 3 S0 s e, usesd espuiprnent
pulls, near mew condy, 4032 tubes (for older
Codhins and Halberafters smitrs) - $25 cach. All
items limited gquantity, and plus shpg
WANTELY: AKKL manual. "How 10 Become 3
Rad Amateur™ oroopy, circa 1951 - 1955 Derel,
kol ), callbook addres, [916) 95 4904

WANTED:Clean e 75A -4 (hugh serial 5000+ )
top prace. Hiro Saka, AIMEC, 2555 Collins
Ave, PFH M2, Mam Beach, FL 33140 FAX
RS 4y




Now there are TWO amatenr radio

Western Herilage Museum Omaha, Nebraska
“aa fime Bowme forr vossar codlection”

exhibits at Western Heritage. (e is the
WERL Globe amd Galaxy exhibit and the
wther iv a SEPERATE general amateur
exhibir that preserves the equipment and
Hivtory af all manefacturers. I is now the
PARGEST af its kind in the country.

Ihis permanent display is TRULY
UNIQUE and i3 somvibing thar all hams
can be proud of We expect over |00, 000
iy L

Your TAXN DEDCTIRLE donation will
be permanvatly acied on a plagar that
will be promincatly divplayed.

For more information coatact Lee
Meyerson, WOMGF(? af (402) 192 ) 708,
May-Nar.; 619 121-1118, Nev.-May.

FOR SALE: Tube testers - Heath IT21 - $35;
Preceson 912 - $20; EMC 215 - $35. Other equup
- Heath DX-35 & VF1 - 875, Drake TRI2XC - $65;
Kmight T-150 - §5), Instructograph - $20. BC-
I31C panadapder - §75, Clogg, Interoeplor &
corwverter - 575 TRADE: 32V + cash lor high
(5000 +) werial T5A-4. Ward Rehkopi, 116
Fairway D, Belmaond, 1A 5421 {515) 44447

WANTED: All ftems in WW 11 B-26 radio
compartrment, 0461 antenna control bo, clock
lamps, oxygen, chair, cle. Greg Greenwood,
WBaFZHL, Box 1325, Weaverville, CA 9s(93
Mag. (707) 5E-9122

FOR SALE: Repalr! Radio repair, tulse o solid
state, reasonable rates. Jim Rupe, ABTDIR,
Western  Amateur Radio Repair Co,,
(WARRC), 9330 State Ave, Bldg, B 313,
Marysville, WA 9HI70. (206) 387-6312

FOR SALE: Gonset CGSB-200 amplilier - $175;
GPT-75000 - $1095 OBOY; Swan 500 w / TIINC -
£130; Heath SB-630 station control - $45; parts
units - BC-J48R - $35, R-I88 - $55. U-shap
SASE for tube list. WANTEL: Good chean TCS
dynamotoe supply. WAZHDL, Rt. 1, Box 178
Ads, Salmaon, 1D EH6T. (208) 756-4147 alter 1730
MOT

FOR SALE: Hallicrafters HT-37 parts - pwr
afmr - $40, VRO assembly - $20, meter - $10,
other parts. Jerry Tastad, KB7M, 519 Flint,
Lararmie, WY BN (00F) 74024033

WANTED: KT-88 and W00 tubes. Will pay
up to $50 cach. Frank, AFT, #9%8 W. Forest
Home, M, Greendickl, W1 50228 [(414) 529-
95

TRADE: SX-28 FUC for a 75A-1 w/sphe. Gary,
KPMHE. (301%) 257 6525

143

WANTED: (5T s Al tssaws bedore 190 Feb,
July 1951; July 1952; Sept. 1956, Feb. 1958; Jan
thru May 1960 Aug., Dec, 191, Howard
Wrinstein, 15 Lakoeside Dr,, Malton, N (8053,
(el ) ST T

FOR SALE: Used (good condx) jenmings
vacuum varable capes, CVOH-HINE-5MERS, 7-
1000 pF & SV, 1/2° doive shalt - $40 cack;
new in o, boxes, |45 knee (leg) elegraph
kevs, complete w/oond and PL-55 plug - $30
each; used (pulls) W2H tubws and IN263T diode
replacements for J2H and BoGA tubes - §4 cach,
s ceramie plate caps for same - $1 vach. All
ftems limited quantity, and plus shpg, Derck,
K0, callbowsk acldeess, (916) 54wk

FOR SALE: Vintage parts, Send stamp and
request "Vintage Flyer®, USA only, 40 years
ol mail order electronies. Bigelow Hlectron-
fes, PL0Y, Box 125, Mulfton, OH 45817

FOR SALE or TRADE: Mational 173, very nice
- $125; Gonset Comme 1, w forig, box, 6M,
e - 595, Comme T, 2M, nice - 505, BiW
SHND - S50 5158 - §$50; Swan SINCX, w /PS5 &
VIOX - $225; Mosely AJI0 NIB - $125; military
teletype, huge, w/lots of extras for tnade oaly,
might deliver; Clobe 680 - $25. Frud Watsan,
KBEMKE, 581 W. Summit 5t MoClure, OH
450 (419) T4R-ET

WANTED: U0 Feb. 1946; OO Aug. 1977, Ra
div Handbook (Or) 215t Edition; Hints &
Kinks (AREL) Volume 11. Lynn Stolz, NBA]L
2461 Bean Oler B, Dilware, OFH 43015 {s14)
MRTTT

WANTED: Johnson 122 VIRO; Globe 755 VRO
or Heath VE-1 VY, abao a 4-250A tube new
o wrarsd. Roby, NS6Y, (408) 464- 05805 weckdays.




AM Broadoast:

Used AGC s, limilers, mizers, consales, ECs,
mics & tube mic preamps, U-fix-ums 1o total
rehuilds. Send for curment availabality
Presley Travis, KAANNN, Elecironic
Waorkshop, Ri 4, Box Me-H, Louisa, VA
23093, (TON) N4 0404

Photefacts_and Parts for Colleclors
Electrobytics, high voltage capacitors, power
resistom, plugs, switches and moee. Free
catalog. AG. Tanneabaum, WAIRTH,
P.O.Box 110, East Rockaway, NY 11518
5Tk} HET-D057, FAN S99-8523

WANTED: Intelligenoe miseum wants Ler-
man, Japanese, ltalian, Kussan anad Charese
communication equipment and any British
or US spy radios. LTC William Howard, 219
Harborview Lane, Largo, FL 4600 (817) 585
Fr )

FOR SALE SX-115 - $495; 5380 - $50; 5X-24
S50, SWSY - 50, 28, 0. calib. - $153: Omm
D, p= - $395. Ron Follmar, KSGIT, 102 Camuno
Kral, Kerrville, TX 7ROZR. (2100) S59%-8530

FOR SALE RME DB-23 preselector, VGO
$25; Olegg, 22er wovr, VG - §50 Postage stra
WANTED: Heath HE- 108 manual Al Karser,
WIZVE, 713 Mardowe Rd., Cherry Hhill, Nj
OROO3-1551. (609) 424-5367

WANTELD: To buy Mallory Sta-hc oontrols,
shafts and swilches, Send your list and price
James Fred, K1, Cutler, IN 46920 (217) 268-
I214.

FOR SALE: National TEM (loobes like SW-3)
Johnson Ranger, exc, condx - $250; Heath DX-
G608, exc. condx - $65; HRO-50 E coil - $60
Steve, KASOLE, (217) 2433920,

FOR SALE: Tulws, capacitors, sockets, NOS
and reproduction parts for antgue radios and
TV Large SASE for tube list or 52 for 200 page
catalog refundable with 1st onder. Vintage TV-
Faadion, H98 West 106 51, Cleveland, OH #1111

WANTEID: Mcintosh and Thordarson
amplifiers any condx. Marcus Frisch, WASIXFP,
Box JRROY, Covenfickd, W1 532280803 (414)
5455237

FOR SALE: Eare MP-ZEBA (540 V) maodu-
lator /dynamotor for Bendix TA-12 semes
amtrs. Ted Bracco, WEWNIW, Cwrsy Uni-
versity, 1800 College Ave.. Quinmcy. IL 62301
(217) 228-5213

TRADE: Racal RAYY manpack HF digital
rovr, 530 MMz, manuals, charger, carry case,
amplifisd weatherprood vehicle sphr, handse
andd antenna, Trade for interesting, radio such
as A2V, SX-8H, SX-115, NC-400, GPR-91 eic
Harry T. Enmark, WAGILIE, (R18) A55-029)

WANTED: Manual for Patterson I'E 15 sovr,
Also want National NC-125 rcvr. Don,
WTKCK, (503) 289-2300G

BOOKS FROM ER

Money back guarantee!

Electric Radio, P.O. Box 57, Hesperus, CO 81326

McElray, world's ehampion radio telegrapher by Tom French ... 819,95

The First Fifty Years: A History of the Colling Radio Company and the Colling
Divisions of Rockwell International .........549.95

Fixing Up Nice Old Radios by Ed Romney.......525

Wireless Communication in the United Stotes by Thorn . Mayes....$29.95
Communications Receivers, The Vacuum Tube Era: 1932-1981

by Raymond 5. Moore......... rd Edition ......$19.95

Don C. Wallace, WAAM, Amateur Radio's Pioncer by Jan D). Perkiny....$29.95
Oscilloscopes, Selecting and Restoring a Classic by Stan Griffiths.......... . S19.95
The 1994 Amaiteur Radio Mail Order Catalog and Resource Directory......516.95

Please add 53 per book for shipping. Colorado residents please add sales tax.




Colliny literature, catalogy
and manwals for the period 1933-1983.
Jim Stitzinger, WAMCEX, 23500 Via
lrana, Valencia, CA 91355, (805) 259-
2011. FAX (805} 259-1830

WANTED: Information on Frontier Electronices,
Super 600CTE xovr; masds for HRO-S00 and
Squire-Sanders 55- 1R, original manuals tobuy
Pete Markavage, WA2OWA, 27 Walling 51,
Sayreville, NJ DBE72. (908) 2388904

FOR SALE: Subscribe 1o "The Amateur Market
Place”. A Canadian newsletter, listing new /
wanied Amateur/Computer equipment. 10
issues per year $1650 US. Benefit from 5
exchange. PO Box 180, (Mtawa, Canada K1
M

FOR SALE: New equipment pulls, Bird 43
directional couplers w/connector and cable
for meter but  without guick-change conme
tors - $315 each; same, with two (2) male N
or twi (2) female TNC quick change connec
tors - $45 each; aluminum dummy meter pro-
tector slugs for Bird 43 - $5 each; new, in
otig, packing, stainless steel replacemen
tapes for Hy-Gain MIL-1 adjustable dipoles
$25 each, two (2) for $40; new, in original
boxes, 60" military test lead sets, manufac
tured in 1967, metal tips 1/167 x 1/2°, plus
two (2] rubber covered alligator clips for e
ther end of test leads, plus two (20, (1-BIK, 1
red) replacement hanana pluy; tips for those
whiose test sets requine banana plugs (must
be sobdered on) - $3/set. All items himoted
quantity, and plus shpg. Derek, K160,
callbook address, (916) 954904

FOR SALE: Repair & restoration of all classic
& vintage radio equipment, reasonable rates,
prompt turn around, 25 yrs experience Wik
MeKean, NAHIQ, 726 MoClhellan 51, Philadel

phia, A 19148. (215) W-bl11

WANTED: Buy and sell all types of electron
tubes. Harold Bramstedi, CE&N Electronics,
6104 Egg Lake Rd, Hugo, MN 55008, (K00)
21997, FAX (612) 42900242

FOR SALE: Dvake TANE, R4B, M58, manuals;
Morrow MBES, MBS6D, SP-PS, manuals,
cables, mic; Multi-Elmac AF-68, AC/DC 175,
manuals; Atlas 210X, corsole, PS, manuals;
Clobe Deluxe VFO 10-160, manual;
Hallicrafters S408, w/Heath OF-1, manual
Eugene Clayton, WTMXM, (208) 522-5854

45

WANTED: Jubnson gear, all maodels, any con-
dition. Also parts and lerature. Please state
condition and shipped price. Wen Tumer,
ALTZ, Box 451 ER, Cal-Nev-An, KV ¥FO¥

FOR SALE Mallory | Mey, or 00K ohm, 107%
audio taper, single volume controbs, 1/47 dia
hollow brass shaft 2-1/47 long - 55 each ppd
Jame= Fred, K1, Cutler, IN 46520, (317) 268

>
2214

FOR SALE: Nems-Clark type 1306 tubetype
rack-mtg VHE/UHF rovr, 30-60 MMz & 55
Dl BMH: weith dual VIO tuning, AM/TM vari-
able BRO & squetch, 10, 300, 500 ke & 1
MHz LF. bw's, good condx - $125; Drake R4
rovr, orig. w/docs, pownd condyx - 125 Kanady,
WHaMAL 1707 SW Coronado 51, Portland,
O 97219 (H0) 2468164 {rves)

WANTEL: Spraker for Collins 75A-2 1 harwrid
A Clark, KSPHF, 9275 Lait Dy, Fl Pasa, TX
THS (5 9 4IM

FOR SALE: Eight pan octal sockets for your
Collins 516F-2. Exact replacements that fil the
scket and mounting holes - 84 cach shpsd.
Rich, (702) 27720442

FOR SALE: Colling meatball lapel pin - $595
+ %755 & H, George Pupsley, Weies, 1362
Via Rancho Prky, Escondido, CA 92029

FOR SALE: Service manuals. Mol photo
copies $5, shpg, $.50 each. Hallicralters, Heath,
Johnson, others. SASE for list. [X5M Diverss-
firdd {formally Miller Radio), 909 Walnut St
Ene, FA 16502

FOR SALE: AN-TNC-1 FAX mach . BU-639A
- wither for $25 « UPS; 1BM typewriber borms-
nal - 530 LML ondy. Ted Stewart, WeNIH, 2157
Braemar Rd., Ouakland, CA 4602 (5101) 531
T2

WANTED: Need info for eight band rovr
made in Holland by Noneleo. Has tuning eye.
Any help approciattis], Randy Hull, WIECC,
1101 Hagy L, Dauphin, PA 17018, (717) 921-

list. Your dead unit can help
bring others to life!




WANTEL: Condenser, carbson and other sarly
broadeast microphones; cash or trade. James
Steele, Box 620, Kingsland, GA 11548 (912)
TH-242

FOR SALE: Viking Il VPO mint; Hallicrafters
HA-5 deluxe VIFO w/manual; Morrow UM-3
Conelrad monitor, mint. Dusty Ehodes,
WEMOW, 1324 N. Doeset Rel, Troy, OH 45373
(513) 13- 1546

WANTED: Beginning collector newds any-
thing Vibrphes. Send me your bug and hey
st Mitch, WAMSE, 11 Mudtown Park. E,
Mobile, AL MWhal6 [25) 4764100, H2-7259
FOR SALE Viking | front panel refinsshing
this summer. Call or write jfor details. Ron
Eisenbrey, KCSDFX, 115 First 5t , Sugar Land,
TX 77478 (713) 491-TRY

FOR SALE or TRADE: Modulatson sfmr LITC
G158, pew i boa. WANTEDE: Audio chaokee 300
500 H, 5 mA. Al Bernard, POB 6500598, Owr-
lando, FI. 328680098 (407) 351-5506

WANTED: WW 1l ex-service equipment.
Suitcase sets. FOR TRADE: Warzaw-pact
sets, German WW [l duplicates. Rag
Otterstad, OZERO, Hosterkobwey 10 DK 360
Birkerod. FAX 01 1-45-4468 1514

FOR SALE: NOS TV and radio tubes, parts,
SAMS, mostly from 60's and 70’5 Send large
SASE for list. Charles Preston, K4LJH, 48 N.
Ivandale S1., Hamilton, VA 22068, (703) 338-
4152

FOR SALE: R-32URR rovr; Elmac AF-67T
xmibr. KECAR, (319) 3779120

FOR SALE: DX-20 front panel, very good + -
$20; free for shpg, Zenith Transoceanic, ?
madel, rough exierior bul appears complete.
Richard Cohen, 11802 Willow PMoint Way,
Tampa, F1. 33624, (817) 962-2460

WANTED: Meissner EX Signal Shifter and
schematic for FMX modulator. Hank, W2I0,
{615) I97-979%

FOR SALE: Ameco TX-62 anad VFO-621 (2 &
& meter xmitr), exc. condx - $100; Knight tube
tester - $30. Marv, AADHL, 109 Mcintosh
St, Lehr, ND S8460. (701) 378-2581

FOR SALE: New Ranger L. Valant | and Navi-
gator plastic dials, 160-10, freg. numbers in
green, w/all holes, like onginal - $17.50 ppd
Bruce Kryder, 4003 Laurawond Lo, Frankiim,
TN T7064. (615) 7049642

FOR SALE: Fimac catalogs 1954, 58, 59
Marty Drift, (908) 3594425

FOR SALE: Cleaning garage. 618T(3) ARC-
102, K9 oscillator, w/schemaltics - $U0 OBO;
G1AT{ ) manual, reproduction - $40; ARC-12,
less DM - $25; BO-610 plug-ins (2-18 MHz)
and (lank coils) & 18 MHz, both sets - $75;
BC-610 plate xfmr, choke and mod xfmr
(pickup only) - $100; Apache and SH10 - $150
(PU onlyk: BC-610 speech amp w /cables and
tubes - $100; B-190A, w/meters, dust covers
and ITF7Ts - $250; Diana 500 MHz fredg. counter
- $100; 16 pole SSB filter, CW filter, USB/15B
stals, from Swan 600K - §50; R-390A parts,
FT(Ys - §25, IF amps w/fillers w/o ITF7 -
$65; orystal one devhs - S0, audio decks -
$20, p/s devks - $00, TR relays - $25, knobs -
$1 va KF aseembly - S0, refinashesd froot pan-
ehs fengraved bethering type) - 575 AX150 tam-
ily air systern sochets (soroen bypassed) w/
chimneys, pulls - $10/sct; HIP 800 EMS meter
- §50 T-368 decks, RF, modulation, and p/s,
w /o tubes - S30 for all (PU only), Drake TR3,
. oo pfs - $100; Dvake TR FTO -
$25; ARC 5 rovrs, (F5er - $20, BC hand - $25,
1ol micters - $25, 80 mwders - §25, ARC-5 umtrs,
21-3-%75, 34 - 530, 4-53 - $20, 53.7 - $20, 79
- 830, CE 20A w/CE 458 VI - $150; TCS
RX/TX w /acps - $150; SI-600 - $250; M-28R0
TTY, new (pickup only) - $75; /5, 2000V @
250 mA O0S - $40, 27 soope modules from
MD-522 tty madem w/docs - $30 each; Tek
535 scope, spotless, new w fused CA plugin -
S200 (1L ondy ), GROC 19 w /mount, ty demaod,
and mad - §350 OBO (PU only); GRCS w/
28V DM sply - $125; many roving tubes and
misc. parts - LSASE for list. Bob Miller, KEGF,
9655 Appalachian D, Sacramento, CA 95827,
(916) 7I2-5008 (w), 362-5481 (h), internet
e e teom oom

FOR SALE: R-2W0A orig, shock mount cabinet,
very rne- $200; Heath SB-620spectrum display
in true exc. condx - $190 BEW CS-60 ant.
selector - §25; B-J0A tech manual - $10. Vic,
(BO5) 581-587

WANTED: Military radios. US. RT-136/
GRC-13, Soviet B (F-112, B (M)-113. Leroy E
Sparks, WESYC, 924 W. McFadden Ave., Santa
Ana, CA 92707-1114. (714) SH40-8123

TRADE ACR-175, NC- 10X, NC-101X, HRO-
M. SX-16, S19K. AT-1. AF-67, Commander,
Spanmaster, SX-110 for keys. Trade only. No
calls. Kichand Ferrant, WASNCX, 754 Florence

e, Alh‘kl\ MA 021747248

WANTED: Heath Cantenna type HN-J1A
WTSBC., Box 355, MNucla, OO0 R4 (303) Bed-
i




DOVETRON

Dovetron NB-1 Noise Blanker

Back by popular demand!

The Dovetron NB-1 Noise Blanker 1s a small solid-stale devise that plugs directly into 122,
123 andd 124, which are located on the top of a Collins KWM-22A HF transeciver. The NB-
| may also be installed in all versions of the Collins 755(*) receiver.

In addiivon 10 noase pulse blanking and andom noese suppression, the level of the recerved
sagnal may be amplificd 15 dB or atienusted more than 20 dR. Specs apon rogoest

P.O. Box 6160

Nogales, AZ 856286160
Telephone 602-281-1681
FAX 602-281-1684

WANTEL: Chevk thaoee basements for WW L
radar equipment, units or complete systems.
Thanks. Allan H. Weiner, 507 Violet Ave,
Hyde Park, NY 12518 (914) 471-9500

WANTED: Hallicralters sovrs hke the SE-150,
SE-16), SE-400, SE-500 and SE- 2000, Dnits reesd
ot work. Call Ray collect (407) 6764952 be-
tween the hours of 6 I'M - 91" Eastern.

FOR SALE: Westan 7THS multimeter, VG condx
- $25 + shpy. WANTEL: Schematic, service
data for Conedracd monitoradio CMV; goosd car-
bom i "20NA06 (or equiv. ) for USN TOS-12
Carl Goltsmann, KN6AL, POB 5670, Chico,
CA G5927-5670. (016) HILBATS

WANTEL, Teletypos, Teletypes, Teletypes and
any odher teleprinter machines, parts, iteratune
or information from the 194000 fo the 70’ Gary
Ashbaugh, POB 208, Corvallis, OR 97339, (503)
FEH-HOON

FOR SALE: Swan 11750 pwe aply Supkr, exc -
F100; Swan 510X xtal oscillator - $30; Drake
EVAC, remote VIO - $100. Cralg Pitcher,
WASHREN, 1308 Kristin Dr., Libertyville, 1L
60048, (7OR) 367-159

FOR SALE: Ranger |, factory wired - $I75;
Collins 26U Limiter - $50; Dvake 2B w/2AC
and 2A0Q - $225; FH Scott BOK VHF rovr; TUS-
13 TX and RX - $150 WANTELD: Large script
emblem for early Cates xmitr; base for EV 66l
mic. Thanks! Tom Smith, NSAMA, 13034
Elmington Dr., Cypress, TX 77420-2062. (713)
376-34% (h), 9576420 (W)

FOR SALE: Hammarlund Comet Pro, KME-
6, both need work, Kanger works well, cabi-
nit serabched. lowl Levine, 6F Derby Ave,
Greenlawn, NY 11740, (516) 757-7641

FOR SALE: Restoration of vintiage radios,; 25
years experienee, "hil Goodman, KAFXE, 217
Millbrook Farm Rd., Marietta, GA 3006H, (404)
Sm-o493

WANTED: Components of SCR-506-A con-
sisting of smir BC-651, rove BC-652,
shockmount FT-253-A, dynamaotor DM-43-A
& spares chest CH-263. Steve Finelli, 37
Stonecrodt Dy, Easton, PA 18045, (610) 252-
21

FOR SALETRADE: RI05]1, R1051Fs, guar-
anterd good, electrically, physically - $295 +
UPS. Looking for any type mil. RF electron
ics, radho, rad.ai, manuals for military equip-
ment, especially WLE-6 submanne intercept
revr, ASCH19 and GRC-144. Please callme if
manuals. Tony Seider. 512 Prncess Anne Bd .
Virginia Beach, VA ZMS57. (B04) 721-7129
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WANTELX: Telegraphic apparatus and keys
by collector, not a dealer. Will pay top dollar.
Pete, WHZBYL, (201) RIB-4311

FOR SALE: BC-610-E, speech amp, tuning
units, coils, ant. tuner, kots of spare tubes, ac-
cessories, very cean and operating w /mana-
als. MO (H16) 524-1541

Large Daily
tronics Corp., 10914 NE 39th 5t B-6,
Varncouver, WA 98682 (800) Mb6-6667,

(206) B9%-8856, FAX (206) 895476




FOR SALE: Collins-made WW I-vintage
MNavy TCS5 and TCS-12 sets, RX & TX are
opensad but unused, remote sphr, cables &
loading, coil are wsed, pousd, dyno supply,
spares kit and noise limiter kit are new-in-
unopened boves. Complete set as descnibed
- $4% shpd 1o your door. Also have some
extra Collins TCS nobse limiter kits for the
TCS rove, unopened - $22; TOS dynamotor
supplics, unopened - $119 and spares kits,
unopened - 459 Don, NAIRHT, (412) 234-88149

FOR SALE: Halliceafters HT-37, appears
working - BO, PU only; Collins 2.1 KHz
miech, filter - $50. Tony Stalls, K4KYO, (7003)
522-1568, FAX 2438059, [Internet
rlallsitaccess diges . com

WANTED: GRC-9 AC supply book or sche
muatic b0 bormow: of buy. Supply is a PFPIITH/
GROC-9Y. Ken Schwiwker, KAKOR, 1406 No
vella St Opelika, AL 36801 (205) 7453761

FOR SALE Original HRO rovr, converted
fastidiously to solid-state (1) by WeVX over
15 years! Includes 10 coils - $200. Harvey,
MEIL, (H1H) TEA-9501

WANTED: Sevew on froni label for the Astatic
1104 Golden Eagle, faul Mezzapelle,
WAGBNL], PO Box B8, Carmichael, CA 95600
(916} 48 1-0145 eves

WANTED: Ameco AL 1 meter for T-150; knobs
for S35, Bill, NSFOX, 18505 Shawnee, Spring
Lake, M1 49456

WANTED: EV 664 mic, 218 stand for 674
Halls radters HT-200 scheemmatic for B fughane
Bandbucanner. Top dollar paid. Koy Lusem-
burg, NSQOM, (504) 272-2561

FOR SALE: ARC-3 rovr & wmir; HC-10 keyer,
ART-13& dynamotor. F.W. Micholas, (H12) Risd

L

WANTED:Manualfor Heath DX-ADsmir Jerry,
WHIYMT, (708) 5329245

FOR SALE: Standard Generator model 8O
Boonbon, 2-400 Mz, 400 & 1000 He modula-
thon - $75 plus shpg, WH2ZAVE, 378 Albany St.,
Saddle Brook, Nj 07661 (201) B45-6386

FOR SALE or TRADE: Malstary DY-98,/0 dy

namobor / pwr sply. Very goosd conds, com-
phete w /cover - 550 Fred Clinger, WASK]] 417
Berchwond Dr. Galion, (O 488073 (419) 468
6117 alter & PM Easdern

WANTED: B389 VIO, Cash or trade. David
Bertman, AB7B, 1314 SW. Hall, #E, Portland,
OR 97201, (503) 22350695

L L

WANTED: WEL-70xmir; HB smitrs for display,
must be museum quality; thousamds of 5L
vands to paper walls of Amateur display. Call
L, (4027 W92 1 U8, Western Hemtagy Museum,
Crmaha

FOR SALE: Dvabe R4C - £275; MNatkonal NC-
173 - $125; parting out HRO.60 WANTED:
EME DEXY, cabinel for SP-60. Doug, (206)
472-M7E,

FOR SALE: First wser friendly circuil for early
BC-348'% Send §2 + (1§ 2% stamps, Ray Larson,
1224-1/2 Gorham Ave, W, Los Angeles, CA
QOS2 14

FOR SALE: NIB Simpson meters @@ $15 each,
Cat #6700-1 RF amps, Cat #5280 (-500 mA KF
armps, Cat B7H00-50 VDO Dewey Angrerholer,
WOVALIS, POR 540, Edpemont, S1 57715, (605)
t62-Teen2

FOR SALE: Surplus uwnused BB-54A wet celis
(2 vaodts) - S10FOB N 1 (wgt. 3 b)), sax or mare
freight includedd. Abwe, POB 4118, Jersey City,
N 073

WANTEL: For my HROS60 - ool CEF. Also
original spkr. T Chick, WAIBEZ, {6100 437~
16l

WANTED: Manual fora Fleath D0 Collins
5103 or 514, cabinet for a SP-600)X, Koger
Cuicked, 5511 5 Ridge, W. Geneva, OH #1041
{216} Sibtr-bHIH

FOR SALE: I'|-068 mic phugs for CollinsS-line /
KWM-Z, new gov't surplus - $8 each shpd in
USA Clint, KMGLI|, (408) 7424582

FOR SALE: HP 86808 (AN /USM. T23) sig; gen.,
AM, FM, pulse, 05512 MHz w / repeo manal
- 595, BC-610H w/speech amp, anl. luner,
coils, tunang units, Johnson 122 VIFO, marals
- §575; magarines bound w /covers - QST 23-
48 - 500, ) T9-R4 - $250, 73 60-A2 - $250,
Ham Raclio 68 - 350, Larry Wright, NYHRO,
131 Hlilltep D, Lake in The Hlalls, 1L s0102.
(U} 658-594

WANTED: Gonset G-76; Viking 122 VFO; 6M
Habo; 32V-3; Daveo DR-30; manuals for Heath
DY-60A and HG-10 VEO, Ron Thamas, NAKT,
B3R -H1ED

For Vintage Equipment
We rebuild xfmrs to original
Max Kunz, Rt 7, Box
458, Conroe, TX 77354. (409) 321-1868




WANTED: Any condition, Hallicrafters Sky Masterand EP-132 as shown.
Also want SX-46, 5-48 and 549. Chuck Dachis, "The Hallicrafter Collector’,
4500 Russell Dr., Austin, Texas 78745. (512) 443-5027

FOR SALE WW Il miltary - THX-8 sovr, exc. -
$219: EF-8 pa pencrator for THX, onused
S0 00 A hanad crank, prrweraton kg scat st
-§21 /st BO-654 beps - $33/ set: BC-654 PE-1D
dymarmastor, paossd L luh"ilr.nlm‘- BC-1335
battery case - $95; BC- 1355, batlery case, charger
- $139; BC-659, good - $139% I'T-114/VRC3
vibrator sply for BC- 1000, good - $85; BC-1000
homing antenma, new-in-box - 845 ARC-Srovrs
- €735 each, xmirs - 530 each; 2 hole rovr rack
S40: dymamolors - $19- 52 cach; EM-11] remote
(handset cradle on op) exc, - $3% [ -8 pwr
splies, good - 579, bad - $35; DAQ xmir, near
mint, in canvas case - 5585 LRH dynamaotor test
stand (1943), pood - $69, Don, NIRHT, (412)
234-HR1Y

WANTELD: 275W Johnson Matchbox w/
manual in good condx. Al Gross, WEPAL, (602)
Bl4-63H7

WANTEL: Information! Who made profes-
sional conversions of BC 003 ADF to mcbude 2
3 Mes? Sevn aboard tuna boals in the '6lFs
Please write M. Meltoer, 582 Valley 56, San
Francisoo, CA 10N

FOR SALE: A/N technical manuals, v
Yis-"S s vindage. Xmndrs, roves, best gear. Large
inventory smibng, reving tubes, commumica
s revrs. Bl Hanks, Box N, Saloene, AS
BSME. (B02) B59-3797, FAX B59-UH0

WANTED: WW [l Japanese military radmw
ﬁ{‘l.ll!:ll'l'u'“l of any kind, varly wireless related
ke spark mirs, ko coupler & shde huner
rovrs; submaniatune & hybead portable radws
Edisson light bullbs; anything 55 Titan & Cer
man airship related. Takashi Dod, 1-21-4.
Mmamada, Seyabu, Yokohama, Japan

AT HMES
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FOR SALE: Matwomal NOXS5 w /TS - S350
MNOX-3 w /TS - 3175 NU-NED powr - 5185 Heath
HW- 10 w /TS - SI150 HW- 100 w /TS - $195

Tek 5648 w/plug - $UKE Drake TREW wy
S spkr - 595 58230 595, -9 puner
tulss - call for needs. WASCILE, 2891 S Main
St, Akron, OH 44319, [216) 6d4-7RW

WANTEIX | |r|}" | Bave by AN /UERW 15 =/
ix, 1.2 KW out, 400-50 MHz Much bigger
than breadbox! Can you share info? Do you
want them? Dave, ARSPF, (505) 7R3-4784

Electric Radio
T-Shirts

The fromi displays the loge from
the cover of ER (the tube outline,
Eleciric Radio, and celebrating a
bygone eral. The bock has ""Real
Radios Glow in the Dark" {nsed
I with the permission of Classic
Radio).

The T-shirts are U.S. made by
Haynes and come in 5-M-L-XL
and XXL{$] extra).

The color is just @ little lighter than
the cover af ER,

$15 drlivered

Money back guaranice

ER, Box 57, Hesperus, CO 51326




*comb binders with protective covers

W7FG Vintage Manuals

3300 Wayside Drive
Bartlesville, OK 74006
(500)-807-6146

® 24 howur service

call Karolena for immediate assistance

“ovver MR mugrassls i vtk ™
Collenn. Dvale, Globe, Nallsrafters, Hommartunad, Weothdl, Johmuon Natonal, Sean, o, el

(918) 333-TH93

* SASE for our fatest catnlog

FOR SALE: Used techmecal books - radio, elec-
tronics, mathematos, military, magazines,
catalogs, hanfborsks, ofc. $1 for bag bst (stamps
ok). Softwave, Depl. ER, 1515 Sashabaw,
Owtonville, M1 48462

FOR SALE (Nd rovr "National Monodyne
Tube Set™ maodel GT-1, used WD-12, with red
and green coils, wood case. Don Hilliard,
WEIPW, (417) 4515892

FOR SALE: NOS military headphones, rub-
ber cups, 600 ohm. These have connector that
fits the R-392 audio outpul plug - $22 plus
shpg. Darron Edwards, 3877 Rebel Hill Ln,
Tollhouse, CA 93667, (209) BS5-2R32

FOR SALE: Spinner knob 37 - §8, 2° - §7; Na-
tional Vermaer - $49; M. 65A Iz'urp1u.-ij insula-
tor w/apring - $8. Joe, WHCAS, (916) 731-6261

FOR SALE: Ovean Hopper manual - §6 ppd,
(Xerox), Send a long SASE for list of hundreds
miore, Low prices, David Crowell, KATEDE, 40
Briarwood K., Morth Scituate, R 2ES7-258(05

WANTED: Test equipmaent (TE-17E) for WW IT
wialkie-talkies (BC-611); test unit 1-135E and
artificial antenna A-BZA, Richard Maollberg,
K&6PWE, 230 Almond Ave., Concord, CA
Q4520.(510) 280686 (n), B27-4056 (d)

HEATHKIT FANS: Don t mourn ther passang,.
enpey hearmng maosne sbwut thetr past in histone
pictunes and peranal msights from many
company oddtumers in | 24 page book - §2 %5 pp
Heath Nostalgia, 4700 1esth 5 W, Suite B-111,
Lymirvecowsd WA 585001047

FOR SALE: Tubws, tested, clean, bowed, kowest
proes, good selection. Business sice SASE for
list. Bl McCombs, WIWNC, 10532 Barthett
CL. Wichita, KS67212-1212

FOR SALE: Hammarlumd HO- 170 VHF, 160
M, very good - $195; RME VHF 152A con-
verter 2, 6, 100, catput 400 -S4l Heath WA-
2 preamp 4 5, exc, for boosting aodio, 5
inpusts, bass/treble, et - $50, Heath HD-20
wireless 100 Hz calibrator - $20; Ultica 6M
VD, 8 MHz ol - $40; Mondtor Radio 150-174
MHE M - 420, Xfmrs - Viking driver - $15;
1200 VOCT, 12 A DC - $25; 2.5 VCT, 10 amp
(10 KY) - §30; 2.5 VOT, 10 amp (UTC) - $12;
Cilosbwr Koinyg SO0 moalalintor (B ) - $70; mil spec
matched 6LEWGHE (modulator Ranger - will
wish rare FORTA) - $20; 35 W solid-stale speech
amp - 525, HE 20 watt tube amp - $15; Shure
(RCA) dynamic desk mic - $20; Western Elec-
tric Hi-Z headphones (20-"Urs?) - $25. Jim,
(B16) 229-4318

[ Hammarlund

A Specialty ‘@

Almost 1500 NOS parts in stock & good used parts also.
| We don’t have everything - But we're trying.

Hobert Fowle
1215 Winifred PHONE
Jacksan, MI 49202-1946  (517) TB9-6T21

Buy & Scll NOS dealer inventory - vintage gear - parts - manuals - parts unils

50



DOVETRON

DOVETRON PD-1 PRODUCT DETECTOR

The Dovetron PD-1 product detector is a small solid-state (dual
JFET) device that plugs directly into the NBFM adaptor socket located
on lop of the chassis of the National HRO-50, HRO-50-1, HRO-60, NC-
183 and NC-183D. It also plugs directly into the E-2 NBFM adaptor
socket of the Collins 75A-2, 7T5A-2ZA and 75A-3 HF amateur receivers.
Selecting C'W with the front panel Mode switch enables the PD-1 with
fast AVC. Selecting FM enables the PD-1 with slow AVC. The AM
position provides the original AM detection. Specs upon request.

PO, Box 6160

Nogabes, AL 8562586160
TEL: 602-2K1-1681
FAX: 602-281-1684

FOR SALE: Heath HW- 100, fair +, works, w/
pwr sply - $100; TV tube checker for the
LSM-3A with a copy of the tulbe test settings -
offer?; Yacsu Flde-400, good, works, but no
106 xtals - $175 ARC-TH/HA dynamotor,
ugly but works - $35; 3 bosoes of OO mantly
S0-"70's, fair, musty, readable - $25 for lot. All
prices 4+ LIPS, WANTED: A panel meter foc a
Sideband Engineers SB-M or maybe just a
parts st with a good mater, the same for the
SB-33 — also newd knobs for this set, accesso-
ries such as square blue mic with blue coil
cord (for SB-20), calibratom and carrying cases
for 33 or *M; SB35 or SB-36 sets |, any condy
wionld be inferesting: Eldico S-line parts xmir
with no extra holes in (ront or rear; HBR-14,
HBR-16, DOS-500 or other homebnew superhet
rovr; Juhnson Viking Mobile junker with the
pxciter tune mechanism intact & most knobs;
cheap but repairable 31284 (Hey, P'm allowed
to dream').Wali Huichens, KHKY, 3123 N,
Military Rd., Arlinglon, YA 22207, (03) 524-
Lt

WANTED: S58 adapter for EME 4750, call
anytime. Ron Weaver, N6VO, (714) 5596209

WANTED: EF. Johnson Viking Mavigator
Gene Peroni, KASBMNE, OB 5803, Philadel-
phu. PA 19102 (215) sbS5-6182 (d)

FOR SALE: ¥ x 5 reprind of factory schematic
for Collins KW-1. Flease send $25 ppad US to
Tom Berry, K9ZVE, 1617 W. Highland, Chi-
cagn, T 660 (112) 2625360

WANTED: Still collectung, WW Il vintage radar
equipment. Units or the whole set. Allsn HL
Weiner, Hyde Park, NY 12538 (914) 471-9500
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FOR SALE: Big stuff - Hallicrafters BC-669/
HT-12 xmir frovr, hometwew sply, as-is - $99,
Mesrssrwer 1508 1 50W plate masdulated AM wmitr,
1941, T Siggnal Shilter exciters, all coils, manual
oy, 'Itu_l. uponly - $I2 E F hoohimsiwn factory-

bunit brovader 2000, bookes and works poosd - 5699
shpd to your door; Navy AN/SRR-12, RCA, 2-
A MHz, good cond s, rane - $259. Don, NIRHT,
(412) 234-R819

WANTED: HO-1M and Adventurer, Bob
Bracger, WASKER, 6634 Navel CL, Riverside,
CA 925006, (H049) 6H2-5084

WANTED: S-maoter for SX-24; clean front panel
forr HO 10900 VO o Clobe Scout 65A; Harvey-
Wells TRSS0; VO WW ILTBY sevr: mint black
crinkle ARC-5's. FOR TRADE/offer

Hallicrafters good SX-28 /544 panadaptor - L1-
ship. Bob, KeGEL, (619) 792-8227

100 PAGE

CATALOG

WITH PRICES!
Communications Receivers

i




FOR SALEFTRADE: Transmilting /Receiving
tubees, new and wsed. LSASE for list | collect
obd and unigue tubes of any type WANTED:
Taylor and Heintz-Kaufman types and lange
tubses From the old Eimac line; 1527 through
20007 for display. John H. Walker Jr., 16112
W. 125th 5t., Oflathe, KS 6bd62 (9173) TH2-6455

FORSALE: Literature - Military TMs(onginals),
BC-312 (314, M2, W) - $31, SCR-300 {BC- 10003
-§21, TG-S5/5A - 321, BC- 191 RA-MH rextifier -
. Boatanwhor manuals (oniginals) - NC-57 -
S, NC-1EY - 18, TR - $16, HW-1M - $29
Magarines - Ham Radio, 1968 (VIF1)-1987 -
$19% T3, 1962 1980 - $150. Don, NIRHT, (412
el Bt

prosor - $50, MN2BY - §50; TSHYPC sigg. pem. - S50
C1306/CGRA T box - 535, RIOP/CGRU PM rovr -
$25. Mel, K2AO), (T16) 6710776

FOR SALE: MF] artifscal ground - $20; Amexo
code practior oscillator - $10. Microcraft code
star - $3k Heath 1424A active anbenna - $15;
Heath HD-1422A antenina nose bndge - $15;
Heath HD 1420 VLF comverter - 15 AATD
active anlenina - $10. A itemms inexe. comds w )/
manuals, Diavid L. Muse, KIMFEBR, 510 Mantum
Ave, Hambel, NC 2885,

FOR SALE: Manuals TM 11477, 662, b5, fifsh,
667, 668, 684 - any manual $5 ppd. R | Eastwick,
NIAWC, 224 Chestnut 51, Haddonfield, N
OB0X3, (609) 420-2477

FOR SALE: Collins 7553, 3253, 516F2, 31284,
DX Engineering - $925; Yaesu FV-1018 VFC for
Fr-100 series - $165; Swan WMZO00 2KW
wattmeter - B85 vacuum vartables. Lane,
EM3C, (6149) 402-3857

/" FRONTIER ELECTRONICS )
Lehr, ND

Everett Hoard, NONVOQ (former WEHPS)

We rebuild most any canned capacitor. Ex
Collins 15 mFd @ 5 KV - 374 Rebuilding any
round singhe can - $12, with a max. of 450V &
10 mFd. This includes Twist-Loc types. Add $1
bor eanch adudind sevtion
We sell capacitors via mail onder, send for
Ex. of 60V, (M7 mid - $.64, 47 mFd
- 51 20 NOMINIMIUMORDER. Total shippeg,
charge $1/ any onder My oul anad high voltage
capacibors in stk
Froatier Electronics, P00 Box 218 or 8003 5.
Mcintosh, Lehr, NI 58400, (701) 378-23M1

Ser our booth: Denver "CRC Apnl 23 &

Mmm'uq .

WANTED: Manovamic Radio Mroducts PR
panadapter; also wanted Johnson KW
Matchbox, w/SWR meter. Jay Spivack, 325 5.
Washington Ave., Kent, WA YT (206) 859-
20l

WANTED: Vintage tube CB's; pwr sply/
modulator for Johmson S0, Send cand or call
with model you may have Steve White,
WEHSLIMCGT, Bos 1086, Clute, TX 77531 800-374-
477 - W (leave message)

FOR SALE or TRADE: Knight T-60 TX. Ray
Williams, 4521 Whitheld Lo, St Louis, MO
631 34-3521

WANTELD: Manual /schemats for Natwonal
Radio Co. model 2 FS. converter. Jay
Budzowski, NIOLU, 109 5. Northview Ave.,
New Castle, PA 16102

FOR SALE: Hallwrafters HT-40 AM /OW umitr
- 565, Jobnson Challenger, AM/CW xmitr - $65;
partially completed W7EL QRP 30M xovr kit -
£25. Mave Rosooe, WI1DWZ, 49 Cedar St East
Bridpewater, MA (2222 (S0H) 178-36:19

WANTED: For Collins T5A- 1, tuming knob with
3 skirt {or just the skirt) and cover plate for
VEO compartment; Millen S0 wail coils, series
42000; Hallicralters SX-11 dial plate. Dean
Showalter, WASPIR, 7816 Redberry St, NW,
Albuquerque, NM 87120, (5(15) 8999376

FOR SALE: Heath AC-1, sealed box, stock
miggmlser 1032413 - BOY, CGonset Communicalor
IV anid 3band VPO, manuals, exe. comds - 5100
The Radio Room, B9 N, Broadway, Morth
Massapequa, NY 1IT5H, (516) 79H- 1230

WANTED: Manual and for schematic for
Collins KT-380, also known as Collins 1554,
Copy OK. Ted Braccn, WEONZW, Ouincy
University, THOOC ollisgge Avee, Cuiney, TL 62301,
{217) 228-5213

FORSALE: Hallicrafters5- 120, wfnnp,. manal,
wira clean - $60 o trade for National items. Jim,
E7BTH, Box 50055, Marks, AL B8, (602) 635
2117

FOR SALE: HRO-50K w/ rack cabnet & ABCD
coils - $325; Viking [ w/122 VRD - $250. FOR
TRADE: Chobw King SO0C for Johnson 500 Bill,
914) 3566553
Collins S-Line Gray Paint

New mix by origingl mamdocturer. Fart
ros. 097-616.1-000 #1530, $9.95 per can plas
S&H. Omega Electronics, 100-10 Raslroad
5. PO, Box 379, Knightdale, NC 27545,
{919 268-TE73




|

o PRE L ke ad s Taees—", | —— T

. -k

*85

Collins 75A-4 Modification Compendium

* All the factory modification bulletins from Collins Radio Company
* All the articles printed in CQ, Ham Radio, QST and ER
pages, in a 3-ring binder
* $18 delivered. Money back guarantee!
ER, Box 57, Hesperus, CO 81326

WANTED: Collins KW-1_ Joel Thurtell, KEPSY,
11803 Priscilla, Plymouth, M1 48170 (313} 453
BN

FOR SALE: Military SP-600-[X6 rove. New,
never waed, working comd s bt some mosstune
damage. With cabinet - $275 U ondy. Bob,
WBSEZK, POB 1081, Seusalito, CA 945966 (415)
1025

WANTED: Collecting carly Heathkot gear
1940 - S s carly Heath catalogs and literature,
Heath mics, splors, supplies, acorss ; any parts
units. Byron, WASTH], 1215 Fresa Rd.,
Pasadena, TX 77502-5017. (713) 941-3631

WANTED: Multi-Elmac I'S-2V pwr sply. Also
wanbisd tube CB's. Charles Zafonte, N1FRX,
RFD 1, Box 75, Fort Kent, ME 04743, (20077) 834-
6273 eves & whods

FOR SALE: PRCAT LSH/USH kit - S40; new
machired coss andenna panie] - 59, Al restorable.
Jay Craswell, WBIVNE, 321 West 4th 51,
Jordan, MN 55352-1313. (612) 492-3913

WANTED: Two BC-645 or ABA TFF sets with
dynamuotors, coding dise sets, connectors,
control boxes and all antennas, [ave Ross,
KAGE, (206) 465-2117

FOR SALE: High voltage RF xfmr - $65;
Cembronics base U1 - $20; older military mics,
headset, throat set. WANTED: Keys and other
olderelectrivals. |LH. Jacobs, b0Seaview Terrace,
Northport, NY 11768, Phone/FAX (516} 261-
1576

FOR SALE: Services. To introduce you to our
schematic service, we will send you one
schematic of your chowse for $1 cash plus stamp
Applies to radio’s in the 1920190 era, except
communications reveivers. Regular costomer s
included. Offer enads Jan. 1, 1995 joseph B
Forth, 121 Long Vue Acres, Wheeling, WV
26000, (04) 277-3154

WANTED: SX- 115, NC -0 and SX-42 cabinet
mn exc. o mint corndx only. Top § paid Tom
Scherer, WEXIS, (716) 63-2515 (d). 7419574
VeSS

WANTED: WW [l Cerman and clandestine
sets FOR TRADE: BC-322, BC-655, AVQ-9, BC-
306 ATU, AN/TRC-ID Warraw-pact sets
OZRRO, Rag Otterstad, Hosterkobvey 100 DK-
a0 Harkerodd. FAX 01 1454468 1514

FOR SALE or TRADE: Onginal Halloralter
manuals: 529, SRM, SWA, 540, 5P, SX-101-
MK L. SR-150, SE-410 - $15 each + shpg. Lee
Shumway, WBSZEY, 2820 Yankee Spongs Rd |
Middleville, M1 49303 616) 795-1255

FOR SALE: Drake 2B, exc. condx, w/ manoal
{copy ), fully reconditioned, 24 yrs experience.
Keady 1o go - $185 shpd. Cory, N2ZAQS, 100 E
14¢h 5t Plano, TX 7S74-6249, [214) 751-7535

FOR SALE: (All working, clean, ornig. knobs.)
Knight Spanmaster - $40, Heath GR-81 - $30;
Hallicrafters S-38E - $40; Heath Two'er - §25, U-
ship. WANTED: Heath - AR-1, AK-7, GR-54,
HW-18 (160), I'M1, SB-313; Gonset - 220 MHz
Communicator; Swan - 140, MBS0, 350A 78,
Harvey-Wells - R9A, T, Z-Match; Elmac -
PMRG/A, PMRIZ/A. All should be good,
appearance wise, Herman Cone, WEIDBE, 305
Foxwoud D, Goode, VA 24556, (703) 586-5643

SUPER AUDIO CHASSIS
FOR R-390A

Enjoy FM quality sulio from your classic
recerver! Cur plug-in-ond-play modified
audio chassis delivers ten times stock audio
power af leas than 5% distortion. True high
fidelity response eliminates listening
fatigne caused by “mil-spec” sudio.

Sokd on cxchange basis, your pood chasas for
ours, of muxdily anad retem yours (allow 30
days) - $11% ppud

Sobd outright, a0 exchange, 5169 ppd

LONGMONT AUIMO LAB

Bill Kleronomos, KIDEOHG

224 Masin St P.0. Box 1456
Lyons, CO 80540
(MY B2V-6408




R-390A Sales-Service-Parts
SASE for info

Miltronix, POR 3541
Tnlninr. HHM

FOR SALE RIT for KWM-2 and SLine. No
madifications for KWM-2. $59 95 tested /42 95
for kit SASE for details and order info. John
Waebb, WIETC, Box 747, Amberst, NH (0031,

WANTED: Is anyone runming a BC-325 smibr?
Do your know of one operational or in a mu-
seum anywhere? Help! Don Merz, 47 Hazel
Dx., I"lrli'n.rrﬁh. PA 15226, (412) 248819

FOR SALE: Central Electronics CE-204A - $65;
A58 VIFOY we / T0M instalbed - $75; Juhrson SSH
adapter - $175; Hallicralfters S-38 - $45; Heath
HE-10 - $25; parts units - Clobe [5E- 100 sty -
£30, Gt (-33 - 520, Hallicralfters 576 - $40
tubes, lots of NCS rovg hubwes for sale - call with
your revids. WANTED: Heath SB-620

unit wired for 3395 ke (Heath radios) or coil
set for samwe, Kim, KESNE, (616) 677-3706

WANTEL: Dvake R4C revr, (Hickok, e, ) mi-
tual conductance tube tester; Kenwood T-5940
wmitr; Kadio Shack DX-400; Uniden CR 2021,
RCA model CRM REA; Heath SB-610 mondior
scope, Rick, KAMLV /O, 1802 W. 17th 51,
Puebsdo, OO RN, (719) 5452459

FREE: Send 2-stamp LSASE for Olde Tyme
Radio's latest fiyer, No. 19A to: Olde Tyme
Radi Company, 2445 Lyttonsville Rd ., Ste
317, Silver Spring, MDD XWI10
FORSALEOwndy 2081 3 sockoets beft, neal Joduneson
ceramic - $7.75 each shpg inchaded in US. Vic-
tor, T2 NE Sth, Portland, OR 97211,
WANTED: Heath HG-10 in VG 1o exc. conds
Tom Jurgens, KYBI, POB 324, Bridgeport, MI
48722, (517 777-114

WANTED: Modulation reactor, appros. 40 Hy,
500 mA. Dewey Angerholer, WOZUS, POB
540, Edgremont, SIY 57735, (605) 662-7682

f Lucas Transformer Co.
Orthisal High Efficiency Design
5 VOT, 30 AMP - 352
TS VOT. 21 AMP - 51
SKW-$9 T7SKW-51M
FTEW-%141 1LSKW -3165
DKW -SI80 25KW - 3195
JOKW . 3230 1S KW - 5250
A KW -5
* L2240 VAC Input - Conr. Dty Rated
* For S0% Duty  -1.5 (x) KW Rating
* You Choose Secondary Voltage
* Modulation Xfmrs To Your Specy
* 45 Fears Experience

virtage pear replacement fmrs
chokes and capacitors also available

Lucas Transformer Co.

| TUL3I M. 9 Mile, Lake City, M1 49651
(6l6) 2294318

[ Visa-Master Card Accepied J

FOR SALE: Pl Super Wasp (000 ) w/eodls,
exc, - $375; TR4, AC3 - $150; RV4 - $70.
WANTED: TRAC upper sicdeband filkers, [uhn
Hurst, KU6X, 2512 Euclid Cres, E, Upland, CA
Y1784, (909) 916759

FOR SALE: NOS tubes - SASE for list; LRM-
I5F - $95,515-1 AM filter - $40. WANTED: 1S
3 Mil sphr; OO magazines 1971-76
Pinner, KCSUD, 200 Ruthwood D, Lalayette,
LA 703 (V1K) 981-7766

WANTED: Jodwrson Viking 122 VIRCY, schematic
tor Hallworafters AR rovr & Dvake 2NT smir
Norm Hall, WHIOD, 6506 Jetta Ave, Bakers-
fueled, CA 53008, (ROS) 399-4101

FOR SALE: DX-20, as-is - $30; B&W GO - $25;
misc, ARC-5 RX & TX, racks, ART-1¥s, TUS-13
RX - plscall; 46 & '52 ARRL Handbooks - $7.50
each; 4 Millen wavemeters- $12; parting AF-67
& Viking L 'E-103 - $65. Joe Sloss, KIMES,
(206) 747-5349

WANTED
Made in USA or Western Europe for au-
dio, clectron tubes; Spague Black Beauty’
caps, transhormer for tube equipment
such as ACRO, UTC, Prerless; vintage
dio Craftsmen, Maclntosh, Marantz,
Weslern Electric. Wai Kei Leung, Block
B, 5th Floor, 7 Kweilin St S-‘lurmhulpu.
Kowloon, Hong Kong, FAX 852-187-5500)

FOR SALE: SX-42 from the University of Chi-

cago synchrocyclotron control moom. Histor-

cally significant tood weed in phys-
s research. Paul, WIIEY, 708 W County Line
Ra . Grant Park, 1L 60940 (708) 258-6274

WANTED: BC-66% sphr berel (frame with
Hallicrafters 1), BC -6 10 coils covering 1 5 MHz
- 4.5 MHz; ARB revr; ATH tuning units; BC-222
handset & manual, KM-7 remote control; RBM-
x for RBS) reve shockmount. Don Merz, 47

54 Hazel Dr., Pittsburgh, PA 15228 (412) 234-8819
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VINTAGE ANTHOLOGY - BOOK 1 |
A collection of 29 articks written for ER by
Dave lshmael, WASVVL 8-1/2 x 11” spiral-
bound, 139 pgs. $14.95 phss $2 $th-clas
postage or $4 Ist-class postage. CA residents
Please add 7.75% tax ($1_16). Write for details.
DWI Engineering, P.0. Box 3611, Costa
Mesa, CA 92625-3611

INFORM A TION: Jolnson from ramal f cabiniet
mestorateon is in the works. Fisst on the st is the
Ranger (vne) followed by the Viking Il and 122
YO, then Valiant 11 This will be a bwetter than
new panlt / silkscrneen process. Prce, nuaturally
will be based on volume and will be on an
exchange basis. If interesed, please write. Wen
Turner, ADTZ, OB 451 ER, Cal-Nev-Ari, NV

HHGS- D2

FOR SALE: Texas-siee Barn, Roves - Drake
SI'R-A, working parts set - $i60), M54 spkr - $35,
519 5ky Buddy - $125; BC-ME - $75; RAK-7 w /
P - $75; Allied AX-1W) - $75. Xovrs - Gonsiet
Communicator 2M - $50; Communicator 1w/
VRO - $150; Yeasu FTDX-560 - $300: HyGain
CT-550A - $250. Tube lesters - Hickock 5334
60, Senwcore TC-154 - $45, Simpson 306 - $35
Sig Ceeres Measarements 80 (no meter) - $75,
658 - 100 Traplett 2432 - S50 Esco 360 sweep
g - S0 Misc - Lakeshore Bandhopper VRO

$100; SCR-522 VHF AM rovr/ umitr w /PEM
dyramotor - $100 (6 ea); AKT-13. no cover/
tubes - $75; APX-1, APX-2 airborne [FF sets -
$I00; 14 pieces GR best exquip. including 5160
RF bridge - $275; 731A mod, monitor - $125;
TUB wave meter - $125; 916AL ant. bridge -
$2000, et many WW I surplus items. Call or
write for list, |B lenking, WSEL, Box SO87, Ried
Oak, TX 75154, (214) 723-1835
WANTED: Collins I2RA plug-in coils crystals,
manuals, parts, ebc; Collins fived freg. HF reves
Gary, WAIMZL, 1751 Michon D, San fose
CA 95124, (408) 2ib-2218
WANTED: Schemate: and alignment sheet for
Knight moxdel R195 communications rovr. [on
Patton, 400 Pinewood Cr, Femn Park, FL 32730
m
WANTEL: R-639/UK. Dave, NZZWX, (115)
446-1258 after 7:30 PM EST.
WANTED: T-368 and SX-88, Joel Thurtell,
KBPSY, 11B03 Priscilla, Plymouth, M1 48170,
(3173) 453-R03
WANTED: Spinner knob and gear assembly
for 75A-4, AM flter F-455]60; also loakang for
clean KWS-1. Dan Gaes, K4GIT, Box 2790, Kt 2
Melrose, FL 32666 (904) 475- 106

Expert Radio Repair

Ex-Collins Service Divisson tramed tech

will professionally repair your Collins or

other classics. References available. Very

reasonable rales. Bob Matison, EC2LE,

Highland, NY 12528, (914) 691-6247

WANTED: Hallicrafters HT-32B; FI'M-30: 5R-
A00; orig. SX-ZH manual; SX-28 parts radic;
Heath BX 1 manual. Frank, WEBIAY], 11750 NW
24th S, Plantation, FL 33329, (305) 4720474

FOR SALE: AM/PEM 10 military grid dip
maeter (tube type), s ER m Uniform 867, new

SR, BC-348 w /doubde comy, mod & S mater

$45; Heath AT-1, iy mods, clean - $150: Gates
- M5530 (tubs) mic preamp, cean - $50, older
style - $40. Offers on ol iteme. + shpg, Frankhin
Albanese. 1610 Prince 5L, 8, Berkeley, CA
MO (5100 B5-2625 eves

WANTED: National HRO-500TS sphr i mint
condx and National NCL-2000. Sam Macy.,
NYWAF, 486 Clenwood Trail, Flgin, 11 60120,
{7088) B95-02 1K

Electric Radio Back lssues

All back issues wre available at $30 pes
yearor $3 for individual copes. Buy the
entire 5 years (#1-860) for $125 amd save
525, Thas prce includes delivery in the
US. and Canada. Foreign onders phease
CRguanC

While they last - the first five years in
a mice white box (glued shut) with
label. These were put together for
Dayion. Will be shipped in another
box ito arrive pristine - $115
delivered.,

Electric Radio Hats
Finest quality,
LLS. made,
| tan in color,
embroidered ER logo.
$15 delivered.

ER, Box 57, Hesperus, CO 81326

55



FORSALE: Wile sayssamethings gotta go! FB-
Tw /PSand 20, 40, RO, 1608 B/Scoils - $430: Fi3-
Twith P5and "W G/C colls - $320; Hallicrafters
S350 - SR80 Hank Bredehorst, 2440 Adrian St
Newbury Park, CA 91320 (805) 498-89507

WANTELD: Hallicrafters SX-17 only in very
oo cond, Jose Cangas, EA4JL. Contact in the
States Kurt Keller, (203) 431-6850

FOR SALE: Collins wattmeter / transmatch for
URC-32 - $150, Yaesu FLDX 400 - $250. R-390A
carmier meters, NIB - $30. Clark, WOBT, 2546
SE Peck Rd., Topeka, KS 66605, (913) 235-2721

WANTED: 2/6 meter AM rnigs, amps,
converters, oic. Gonset, Clegg, Lafayetie,
whalever? Soolt Swanson, K6l™ P, 210 Mantor
Rd, Pacific Palisades, CA 9272

FOR SALE Amwwo AC-1 TX; (2) AF-67s w/
por sply; DX-608; HW- 16 HG- 10 VIR S38C:
rare Micamaold TX, 6ACT /616, 50 /80 200M; FT-
HNE, Apex BX, 19207 ke Atwater Kent. foe
Perrain, KXOPR, 131 5W Evergreen L., Palm
City, FL M990, (407) 220- 7362 anytime

WANTED: 41 reduction gear with or w/o
spinner knob for T5A -1 Doug Morgan, KHaL,
1576 Kupau St, Kailua, HI %6721 (808) 261-
9647

WANTED: Operators manual for model BC-
1306 wevr and companion dynamo model PE-
237, Al Hubbard, WIISAX, 194 Fallen Laaf
Lo, Los Altos, CA 94024, (415) 940-63%04

FOR SALE: 7 and 9 pin miniature pull-outs,
mined, 100 for $15 + 85 shpp, brown case,
Semipson ubetester meter, black face, bested -
515 + 33 shpg, adaplers, any triode o WD-11
scket - 5 each ppd: quantity price available;
SW-3 “T“'l'l‘nl'l‘ll [Ih.ln m ool forms - $7.50
each + 42 per order shpg: WIR11 plug-in re-
placement tubes - $20 cach or 2 01 $17 50 cach
+ $3 per order shpg. lames Fred, R1, Cutler,
N 46920 (317) 268-2214

WANTED: FTO (70K-2) unit for S-line, KWM-
2 (CPN 522-109%-000) Mls mail Tovohiro
Haruyama, 16416 Dainogou, (ta-City,
Gunma-Pre, 173 Lapan

FOR SALE: GR S58P freq. meter (circa 1929)
S Paonwwr AFT-14 steren tumer (circa 1903,
like rew - $45. List - $1. Joe Orgnero, Box 32,
Sate 7, S5 |, Calgary, AB T2M 4N3 Cancuda
FPheone / FAX ($000) 230-(k450

WANTED: Cushoralt 2 mebter ‘Big Wheel” or
similar type antenna. Rick, NNV, (510) 687-
2719

Collems T5A 4 wispeaker

Uncle Dave's mII’E.'lESS l.lll]l"ld

27065 Forbes Hd., Ste. 102, Laguna Niguel, CA D2GTT
Tel: (714) 367-1012 FAX (714) 3671009

(800 )-HN-0523
October Specials From Wireless World
Divuke TRA wiPS and 12 volt DC supply and manual; Drake TRO w/P'S; Diake TREG without P'5;
Swan S00CX wimanual and PS; Swan T0CX wiPS, works preat!, Hallicoalers S181, S53A,
DX608 w/HGIOB VRO, Collins TS51, 3281, 3753, 75538, Swan Mark 68 amp; several Dow
Key relays; Jolmamn Matchbos (KW, EF. John=on Ranger | in perfect condition {real pretty ),
waifnmmid and 13 104, Kenwood 5205 wimanual; Kenwood B WS widigital ceadout and a compleie
Heath station - SH®H with dusl clock power supply and HIE 2200 amp (3-890 Gmabd comes
complete with all manuals including SERVICE. a spare NEW 007, microphone and compaler
controd wterface (et your computer do the work ) s of spares o go with thes full staton sctap,

Hours: 8:30 to 5 PM - Pacific Time, Monday thru Friday
Noon to 5 on Saturday, Closed Sundays

Uncle Dave's lllll‘ eless u.ll]l" |d
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Rates within the U.S.

$28 per year 2nd class
$38 per year 1st class

Canada by Air (only).....LL.S. $39
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Guaranteed Refund at any time for issues remaining on subscription
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