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|EDITOR'S COMMENTS]

For the last couple of months in this space 've been bellvaching about the
possibility of CW being deleted as a reguirement for a license on the HF bands. |
expect that the ARRL is=till "studying the tssue” so U'm not going to say much about
it thas month

Some new vintage enthusiast onented prodocts have come our way for review
The first is a vadeo by HERES Communications, Inc. Flovd Soo, KFSAT, the owner
of HI-RES sent me has most recent video, “The Collins Amateur Badio Equipment
Video Spotter’s Guide™ and after viewing it | can say that il's something useful and
educational for us all; not just the Colthns Collector Jrurest This viudeo pives us all a
chance o learn more about Collins equipment and get a pood close up view of it |
was so ampressed Fve added it 1o the products at the ER Bookstore. The price is
$24.95 plus $4.50 S&H. Sev page 56 for ordenng information

lay Miller, KKSIM, author and publisher of “The Pocket Guide to Collins Amateur
Radio Equipment %46 to 19507 has produced a very nice B&EW wall calendar
teatuning Collins Amateur Radio equipment. The photos in the calendar are of the
=l T qu.llll!\: as those in his book 18wl look nce on all our walls, I0s availlable trom
the ER Boobkstore tor $9.95 plus $1.75 5&H. Another calendar I'd recommend is the
new one from U0 Commumications by well-known boatanchor photographer Joe
Veras, NJOB. This one is in color and features all the old rigs from the golden vears.
It can by orderead froom ( L Commumcatons, Inc., 76 North Browdway, Fhicksville,
NY 11801, The price is $9.95

O last thang for AM 'ers out here in the west. Don’t lorget to check into the Third
Annual AMI Thanksgiving Bash , November 28th on 3855 1t will start early in the
morning and end late in the alternoon. Net control is O, KOO This s a major AM
event, last year there were 63 checkins, NeCsSW
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Late Bloomer

by Ben Booth, AG4I
604 Chaffee ST.
Talladega, AL 35160

It was 1951, WNISFI" had just up-
graded from the newly introd uced nov-
ice grade license to general class, The
rigg - months in the buillding - was a
homebrow transmitter, o war surp]u:i 4-
H5A plate modulated by a pair of 8075,
The receiver was a Hallicrafters 5-384
{which I still have) and a faithful war
surplus U5er

Now, this is cntical o my story. Al-
though 17, | had not yet entered pu-
berty. The strange nterests that the
onset of that hormonal eprsode nor-
mally produces, were nol on my hori
zom - yel. My voice still had that British
school boy's chorr sound - a beautiful
soprano. My mother called me a “late
bloomer”™. | was a oery young 17, a semior
in high school. KDEA, “the pioncer
broadcasting station” in PMittsburgh, had
just gone on Channel 2! 1 had just gone
on 10 meters! For those of you who
don't keep up with the technical aspects
of our hobby - that spelled big trouble,
especially because we lived 30 hilly
miles northeastof Pittsburgh - the innge
area lor TV Channel 2. { The second har-
monic of 10 meters falls on Channel 2.)

The plot thickens. | began using the
phonetics W3 Susan Frank Peter Hthink
these phonetics were sort ol In vogue
for the day

It was after school - | don't remember,
a Saturday maybe - a sunny day. In any
evenl, a boy my age walking past our
house saw me on the (ront porch

“Bennie, you are a ham radio person,
aren’'t you?” | nodded. | knew the chap,
but he was definitely nota close friend,
Besides he lived 4 or 5 blocks up the hill
from us. "Did you know thatl there is a
girl ham operator in town”, he asked
{Leechburg, Pennsylvania, was popu-
lated by no less than 2500 persons!)
Maybe the hormones were stirming! 1
perked up. "Why no, | didn’t. What's
her name”™. He looked al me and just as
serous as he could, thought a second
and saud - | think her name is Susan -
Susan Frank Peter. We hear ber on our
IV set every mght - she has a good
sound - you ought to look her up.”

| don't recall my exact response. But |
think | did a pretty good job of covening
up the mixture of embarcassment and
disappointment that surlaced very
quickly! Embarrassment al hearing my
soprang voice retlected through the
puzzled disclosure of a boy | didn't
particularly like and disappointment
that if he heard this "pood sounding”
girl =0 well, how many others were like-
wise hearing “her”™.

Well, besides my voice having
changed, not o mention other obvious
changes, my call has changed several
times as | have moved and upgraded
licenses. And sharmg marned life with
me for the past 23 years s a “good
sounding girl” (and an extra class ham
as well'). Her name - you guessed it -
Susan (AG4H)! ER

Editor's Note: See the cover for a photo
ol "Susan Frank Peter”



AM International Update
November

Discovery Weekend Resulls

AMI Headquarters recenved logs from
16 stations for the Sept. 6-8 AMI Discow-
ery Weckend. Band conditions were not
good, espocially on the higher frequen-
oies, but activity . some arcas of the
country was brisk. To stimulate activity
AMI sponsors three levels of Discovery
Weekend awards. The basic level recog-
nizes standard AM operations on Uz Tiadd,
75 and 40 meter bands, The second level
encourages operation near 14286 MH:
to continue the decades of AM presence
there. The third level was designed
mobivate AMers o look for one another
on 10 and 15 meters, hoping for a re-
awakening of propagation with a re-
newed sunspot cycle. The awands are
personalized mult-oolor 57 certificates
The overall aim of the werkend s for AM
enthusiasts o discover cach other, and
for the resd of hamdom to discover AM
operalion, maybe for the first ime. Logs
were reccived from WICKL KIGUT,
KIYIK, WASLEK, KESWWQO, ACHGF,
WABID, NSaV, KaZSK, NTSEP, KETTY,
W7LS, WESXX, KOEOO, WAOLEL /S
and MNEYTE,

Some highlights: Three Marbicipant
certificates (Level 1), seven Plus certifi-
cates (Level 2) and six Primus certifi-
cates [ Level 3y were awarded. The three
highest sconng stations were KIY]JK
with 57 contacts over six bands,
WABKIMD with 34 contacts over hive
bands and KETTV with 52 contacts over
four bands., Art, WAGIFD, could not
find anvbudy stateside on 15 meters,
but worked several Latin Amernican sta-
tions. He reported these stations were
thrilled to make an AM contact. One
station, XE1VV had not had an AM QS0
since the 19600s. Brian, WASUEK,
thought the weekend wis successiul
based on the number of heterodynes!
Gerald, ACHGE, reportid that QRN was

fierce and the neighbors were worse.
He suggested a pew WANT award,
"Worked All Neighborhood Tele-
phq.mv-_h“ You cant use an excuse of
ineflwwnt antenna for not participat-
ing. Jim, WALEU/S used a Hustler
antenna on s camper duning the week-
end. The activaty on 2 meters was grahi-
fving. Friday eveming 14286 MLz was
|u'h|ln'|.-h' busv. I"artic pants reprort v a
total of 75 20-meter contacts, Additional
thanks to those participants who sent
me a picture of their operating position,
Thanksgiving AM Jamboree

Iovou missed the Dhscovery Week-
end Tun you have another chance for
AM operating fun Friday through Sun-
day, Nov. 29 - Dec 1 on the annual AM
lamboree. This operating event has por-
mally been a 160-3) meter activity, but
all bands will be included this year. To
stimulate vour participation, certibcates
will be awarded for logs sent in with
more than 20 AM contacts over the
weekend . Additionally, two endore-
ments will be available. Endorsement
#1 will be added to your certificate if
you make vour contacts using live of
more diflerent transmitters Irom your
station location. Endorsement #2 will
b added o your certificate if you waork
stations who use ten or more different
transmitters. Please log in the transmit-
ters used and worked if you are apply-
ing tor these endorsements. Log the
final and modulator tubes of homebrew
transmitters. Though this operating
event is for any AM operator, | encour-
age you if you are a member of AMI to
locate your AMI certificate number and
to exchange it with your contacts due-
ing, the weekend
AMI Headquarters Update

As ol the end of November AMImem-
bership stands al approximately 950
The equipment used to create and print
personalized AMI membership and
award certificates was changed as part
ab an othice move this month, delaying
our correspondence. All membership

continued on page 40
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A Few Miniature Tubes You Might Have Missed

by Walt Hutchens, KJMKV
3123 N. Military Rd.,
Arlington, VA 22207

As Kay (Osterwald observed in his
fines artiche on 75A -4 moditications (The
Collins 75A 4 Series Recvivers A Legacy
of High Quality, Part & 75A-4 Modifi-
cation Summary, ER, March 1993), the
vacuum tube era ended Just as the re-
ally “poosd™ tubes were beginning to
come on the market. As a result, many
of the best of them were used only in the
equipment for which they were de-
signed, mostly TV sets. These tubes de-
serve o be more widely known, for
some are much better performers than
the popular types. This article will be a
short tour of those 've nobiced in wan-
dering through the tluby manuals on the
way 1o a new homebrew ng. Fve in-
Cluded only tubes listed in the RCA
manuals and/or major tube catalogs;
all are  currently available for a tew
dollars,

Itis true that (compared to the well-
known by pes) lewer of these tubes were
mide, butal loday's prices you can buy
a litetiome supply betore you solder the
firsl wire, Moreover, in many cases there
were so (ew applications that TV shops
gob stuck with ‘just in case’ tubes which
were never needed; these wall be perco-
lating out from business closures and
estate sales tor decades to come. And -
- realistically - how many people will
take my advice and build something
with them ? Yep, there's plenty of inter-
esting tubes out there for "all theee™ of
us!

The types mentioned here obviously
reflect my interests; others will no doubt
have other lists of overlooked womders
of the tube world
Small Power Tubes For Series-
Filament Operation

The constructor of a transmitter of

under S0 watt output can at least con-
sider seres-string operation of the fila-
ments. by usang a silicon diode rectifier
{or voltage multipher) for the high volt-
age, a rig of this size can easily be built
withoul a power transformer. Unfortu-
nately nearly all the power tubes with
heaters operating on more than 12 volts
were designed for either audio or TV
sweep operabon: audio tubes have too
little emission for the plate dissipation
te make ideal class 'C amplifiers and
sweep lubes werent made with 0L15
amp filaments, =0 yvou don’t have as
many oplions as vou might wish. None-
theless, there are better choices tor that
super-compact rig than the usual 50C5
or S0Le

Al the low -power end ol the range, |
like the 35GLG. This 7-pin miniature
will do the work of a S0CS but has a 35
volt, 1115 amp filament, (The 3505, by
contrast, 15 a lower-power tube than a
S0C5), Witha plate dissipabion rating of
5.5 watls, two 350 L0 in parallel with
filaments in seres should be a cinch to
deliver B watts of RE from a 160 volt
(hall wave-rectilier) plate supply and
the remaiming S0 volts of hilament power
ought to be plenty o a deiver, speech
amp, and modulator. The maximum
rated plate voltage for these tubes is
1300, but they "I hand le 320 (voltage dows-
bler supply) which would get you to
the 7 1o 10 wall carrier class per tube.
Yep, even in plate modulated AM op-
eration -~ but more on that in a later
article!

A wvery interesting oddball s the
ISR, This 9-pin miniature 015 amp
dual-section tuby has a power pentode
with specs a lot like the 5005 plus a
hagh-mu triode (egual to hall of 2 12AX7)



in the same envelope, The pentode plate
structure 15 “awlully” small, but if the
maker says it will handle 6.5 watts, I'm
willimg Lo pive il a try

A good bet for somewhat higher plate
voltages would be one or bwo 19A05's
These are GBAQY s with a 19 volt, 015
filament. Because the 6ALUS was ooca-
sonally used (tniode connectisnd) as a
vertical sweep tubye, the masimum plate
voltage rating, i= 275, with a peak-posi-
tive pulse rating of 1100

e shiowibad be escellent for AM ser-
vice at 320 or perhaps even 480 volts
and a pair might give you around 20-30
walls carnwer power. RCA evidently
made omly the 6 and 12A05 but others
made the 19 volt version. This s, how-
ever, the hardest-to-Tind of the tobes
mentioned in this article

Ar stll gher power levels, check
out the 6/ 13/ 1827085 This compact
neonoval (large 4-pin) sweep tube has a
17 watt plate and its double-ended con-
struction ssmplifies transmatter design.
The higher voltage versions draw (Lo,
05, and D 3 amps, respectively — aboat
as (lexible as you get in sweep tubes.
With a plate pulse rabing of F700 volts
and fairly low drive requirements, you
ought to b able bo prat ot 30 wiatls
ol carrier Troon this one al sonething
arcund S50 volts, The octal b/ 12/ 25800
has somewhal less favorable ratings.
Small Class 'B' Audio Tubes

This one has been mentioned here
and there but deserves 1o be better
known than it s, Although usually ap-
plicd as a high gam class A" audio ampp,
the 1I2ZAXT high-mu twin trasde works
wiell as a ero-bias class "B amdio power
tube at up o 320 VI, Ouipuls of 7
walts per ubwe (15, with two tubes in
push-pull parallel) can be obtamed and
resting current s only a few mA. For
voltages above 250, choeck resting cur-
rent - you probably necd three sibicon
dioddes in the cathode corcunt (-1.5 volts
bias) to kevp the plates o the rated 1.2
walls por soclinn

Divive requirements are surprisingly
low. A single 12AX7 can be driven by
half of a 12ZAUT; for two in push-pull
prarallel v mised either both halves of
the 12AL7 or a feedback loop around
the driver o redoce the etlective plate
resistance. The driver transtormer
should have a step-down ratio of about
21 tor each grid

The 12AXT sewsms Lo be a bl tougher
than the handbooks <ay. Although rated
plate dessapation = only 1.2 walls per
section | have dome sine-wave testing
tor periods of thirty seconds or soal fall
outpul!

A conosity which | haven't explored
yel is the existence of Targe” and “small
1ZAXT plates. [Lappears that some have
abwut M. less plate struclure arca than
others. Inaddition, there are two differ-
ent basic designs of the ‘small” plate. It
is porssible that some of these are better
power fubes than others, bul | haven't
bested ths,

A Better RF Amplifier Pentode

An wdeal tube for a receiver RF or IF
amplifser bas hagh gain (thas low noise),
and remanins linear even for very large
signals. There area bar number of tubes
that mect the Dirst test — the 6BAG s
pretty good, the 60 0 s better, and the
oMb, better vt However, il vou have
extremely strong unwanted signals
reaching a stage, such as an REF stage
with poor pre-selectivity using a large
antenma in an area wilh strong broad.
cast signals, you will get severe crioss-
modulation with these tubes. The BC
sigmals (1 have one that measires one
“wolt” acress S0 ohms') dove the stage
inlo non-lineanty so the B stabon
modulation shows up as distorbion on
every other signal and its carmier beals
agamsl other strong signals to Jdeliver
combinations here and there through-
out the S0 meter band.

The same problem comes up m the
broadcast TV world, with signals from
very strong adpcent channel slalions
ortly somewhat redoced by the receiver

conlinued nest page



Miniature Tubes from previous page
input and mixer circuits before they hit
the first IF stage. And sure enough,
when the engineers got really cranked
up, better TV-IF tubes came along. OUne
that | have tested is the 6EH7, a 9-pin
mimature with a transconductance of
12,500 uMhos at the resting (no AVC)
bias. That compares to the GBZ6 at #5000
and the 6GBAG ol 4400, However, the
gainisn't the best thing about this tube.
HEH7 specs say something truly rare. at
- 19.5 volts of bias (a transconductance
of 125 uMhos) it will tolerate up to 045
volts of unwanted signal before reach-
ing a crossmodulation factor of 195!
There are also specs for lower bras valt-
ages.

Using a 6EHT in an AVC-controlled
receiver RF stage means that when
yo're listening o a solid signal, the
amount of adjacent channel signal
necded o cause crossmodulation is
“preatly” increased. Sure enough, when
| substituted a 6EHT for the 6876 RF
amp in my Gonset G-76, the combina-
tion of local BC stations that formerly
occupied 3900 kos at 59+ 20 during the
daylight hours, dropped to 57 and the
ham AM stations | often listen o on
3885, suddenly cleancd up their audio,

The 6EHT s sharp cutoff brather, the
HE]7 has similar gain specs and might
make a good choee if you're looking for
a high-gain pentode mixer

In applications requiring (L15 amp
filaments, [ don't think you can do bet-
ter than the 12876 and/or the (sharp
cutolf) 1ZDK6

A tube pointed out to me by Editor
Barry Wiseman is the 7788 - a pentode
with the amazing transconductanoe of
50,000 uMhaos, Such high gain isn't or-
dinarily usetul in an HE RE amplitier
because atmospheric and external man-
made noise controls receiver perfor-
mance {large-signal linearity 15 more
important and | don’t have that info for
the 77885 but it could be valuable on 20
meters and above

Tube handbooks were published to

sell tubes. The tubes RCA wanted tosell
were those for which they owned the
patents, so they're the ones for which
vou're most likely 1o see such ‘new and
improved” specs guoted. A tour through
a GE, Sylvamia, or other major maker
handbook might turm up other types
that are just as good,
Two 'Hot' Driver Tubes

The 12BY7 was designed asa TV video
output tube but it went on to become
almost the universal driver stage in
moderate-power ham sets. With a
transconductance (change of plate cur-
rent/change of grid voltage) of around
11,000 ubthos it's a high gain tubse, But
the relentless push o do more with
fewer sockets brought two more tubes
which seem not to have been discov-
ered by hams: the 12HGT S 12GNT A at
21,000 uMhos and the T2HLT with 32,000
uM his. Basing of both is the same as the
12BY7; the 12ZHLT has the same fila-
ment but the 12HGT /1I2GNTA draws a
bat less

With suitable shielding and bypass-
ng in a new design, these should be
great dovers, letting vouo run the carlier
stages of a teansmitler at a significantly
lower power level In the case of an
existing rig with marginal drive, one of
these tubes might be a dropein fis. An
vrample might be the SB-33, which, even
with everything ‘just so’, has marginal
or less drive on all bands except 40
meters

Similariy, these tubes (rated plate dis-
sipation 10 watts) oujht to make great
finals for a ng of 20-3 watts output.
Careful shiclding and neutralization
“will” e needed!
A Great Mixer Tube

Because they have to be nonlinear o
do their job, mixers are always a soft
spot in receiver strong-signal perfor-
mance. However, a tube with a wider
lincar range is a better strong signal
performer, with the only price being a
probable need for a bit more oscilllator
injection. The 6ES8 15 a vanable-mu tni-



ode - as far as | can tell, the only such
triode ever made

Ray Osterwald used one as the first
mixer in his 75A -4 mods and got spec-
tacular results

Anovther place this tube would shine
i5 as a low -noise KF amplifier in a lop-
quality communications receiver de-
sign. The varable mu charactenstic
would et you use AVU (issential to
avording distortion in Later stageshwath
bess chance ol orossmodulation. The
combination of a 6ES8 push-pull KF
amp amd 2 6E58 balanced miover shoubd
be a real winner
An Even Better Mixer Tube

Actually, | bed — muxers “don't” have
to be nonlinear on the signal path, only
where they do the actual misng. In
“beam detlection” tubes a par of de-
flecting electrodes control how the elec-
tron stream is shared between two
plates. The total current 1= modulated
by a control grid in the usual way. At
each plate the output s a linear func-
tion of either the grd or detlecting elec-
trode inpul. However, when both in-
putsare present, the output is the "prod-
uct® of the two; this nonlinear process
(multiplication) causes mixing,

Beam detlection mixers deliver high
gam and exceptional signal handling
ability — 'exceptional’ means up tooa
few "wolls” al the signal grid!

The price is a very high oscillator
drive regquirement if vou wanlt full sen-
sitivity. To make the most of these tubes
vou need Lo supply push-pull oscillator
drive and take output from the platesin
push-pull. A push-pull local oscillator
delivering (sav) 0.1 walts (and stable
enough lora high performance recever)
s definitely a challenge

| knonw oof four beam detlechion tubes:
the 70, 6ARS, 6]HE, and 6MES. Con-
nections and biasing vary. The last two
are better tubes than the 73060, about the
6ARE | know nothing. Note that o
squeeze all the required connections
ontoa 9 pin base, allof these hook some-

thing else to one of the lilament pins,
meaning that one side of the Gilament
must be grounded,

Sprecs for the 6MES claim it requires
less oscillator drive bul some rather
sloppy testing | did, did ol seem 1o
beear thas oul. Further study would be
PO CS=ATY

There were somee “ewcellent”™ ham de
signs with these tubes. Chewck the Radio
Amateurs Handbooks lrom 19%5- 194
of =0 lor simple 7360 based nevemvers

These wse singhe ended osallator in-
pection at a tarly low power level and
thus gave up some sensitivily and Large
signal performance but they do a bt
with very hittle crcuitry; the cheaper
and better 6]HS and 6MES should sul-
stitute with only minor changes. The
only advanced beam detlection neceiver
demign | know of is "An Advanced Fly
brid Revewer’, described in the RSGH
Handbook, Filth Edition. This receiver
uses a push-pull local vssillator whech
i phase-locked tooa pre-misesd ceystal
plus stable (low power) tunable oscilla-
tor. With very careful work in the tun-
able oscillator department, this set
should vutpertorm any commercial ham
receiver ever buill,

Striking out on vour own, the combi-
nation of a bESH low gain BF amp
tmamly o give you a place o apply
AVOY wath a beam tubie moxer ought to
really be dynamite
Ten Pins In a Nine I'in Package?

You designed vour set with a dual
trigade but, gosh, that oscillator really
newsds a bufter and there's no room lor
another socket. There are, however,
somwe possibilities. Clhwck the 6EZS fairst,
With two hagh- and one mediom- mu
triodde sections in a single Y%pin enve-
lospe, 1t gzt b the answer, The reason
tor the ‘might” becomes obvious when
vour count the elements: to gl every
thang onto just nine pins, the cathodes
of two of the triodes are connected to
one of the filament pins which must
therefore be grounded

continued on page #0



The Reference Shift Modulator

Are you looking lor simple yet highly effective modulator for that surplus rig or
your next home brew project? 1f so, this circuit may be for you!

by Dennis DuVall, WASYXN
8011 Frontier Drive
Severn, MD 21144

As o yoang ham back in the 1950,
exutic and expensivie components ke
modulation transformers were not ilems
tex b found around my shack. T was e
ligghted, therefore, locome across.a cirount
for something called a “Reference Shaft
Modulator™ which wsaed a single 8I7, 4
filter choke and a few other parts and
which would provade neal, hugh level plate
modulabion for transmilters in the sl - S0
wall class. The circuil was extremely
simple and used only a handiul of casy to
gt parts. Allinall, seemed too good to b
e,

I bt bweer mosdulators using the cir
cuit, The fiest was coupled to o BO-A06
command transmitier and was con
stru ted onastrippesd down BC-456chas
sis. (Wish | had that original scrven modu-
Latosr mow. ) AL the Bimee, the ondy best
equipment | had was a VOM (borrowed)
but the circait worked first bme! Other
guys could understand what | was say
ing and gave me good neports. §used the
arcuitagaim with asurplus Bendix TA- 12
and was able to fit the whaole thing insade
the cabinet by remeoying the band switch
drive motor and the Tow Irequency an-
tennag tuning caps,

Ower the years, | always remembened
the hasic circuit i its extreme simplicity
even though | forgol where | had first
seenil Lam now indebited to Bob Reandon,
WEEP, for rediscowvening the onginal
artiche in the Apnil 1955 issue of Radio
and Television News and providing me
wilh a copy.

The original corcuil as descnbed by the
author, Dale Hileman, Kl = shown
in Fig. 1. What we see here, besides a

stratghttorward speechamplifier, is basi-
cally a choke coupled (Heising ) moduka-
toor but with a clever bias shifting mecha-
nism which limits the plate corrent to the
value reguired by the audio level Thus,
when no audio s present, the plate cur-
rent and henoe the plate dissipanon of the
mwsdulator tubse are both low

Asaudwinput s apphed, the bias (posa-
tive in this case, sev bedow ) automahically
mcreases o provide the proper level of
plate current for lincar operation. (ther
Histsing circuits with dissipation control
schemes can be found o the eratune
(erer Morbes 2 and 1)

With the classical leising circuit the
average plate current is constant and the
elbcwncy at no input is sero. All the
power going into the tube s converted
it heat under these conditions and so
the dissapration rating of the tube must be
At Teast expual o this value. At maximuam
audio levels where the plate current
swings lrom saturabion lo cutolf, the effi-
crency of the modulator would approach
a theorctical maximum of 50%. Ths
means that an 807 which has a M watt
plate dissipation rating could produce
something less than 15 watts of audio in
thee classcal Pesing cincuit (M) walls in
albl the b, ol e andio leveels 30
W X S5 EfL = 15W)

I the circuit shaowwn m Figg. |, however,
with &I volts on the plate the no-andio
resting current s about 35 mA which
gives a plate dissipation of 21 watts, well
within the ratings of the tubwe. Al maxa-
mum audio levels, an output approach-
ing 30 W would be possible, for example,
at an average plate current of 100 mA



To & Final Ame

200 mA (Mox)

Rl -47M C1,C3- 100V

R2, RS - 5.6k €2, C5 - 270p coramic

B3, Ré - 470k C4 - Bu/4soV

R4 - 2.2M pot Cé - 500p/600V

R7 - 100k C7 - 0.003u/500V Mica or Ceraomic
RB-22M CHI - S H, 200 mA

RY - 10k CR1 - 1N38

R10 - 220k VI - 12AX7

RIT- 1M V2- 12407

R12, R13 - 100k V3 - 807

R4 - 22k/1W All resistors 1/2 wall unless otherwise noled.

Fig. 1. The original circuit from Radio and Television News, April 1955,

(600V X 100mA = 60W input X 50% eff. =
30 W). This s a twofold improvement. It
gets even better than this in practice. The
30W figure above was calculated assum-
ing a steady tone condition. Voice, on the
other hand, is a low duty cycle "burst”
type signal and so 40 or even 50 peak
watts of useful modulating audio can be
achieved with this circuit without de-
stroying the 807 (more on this later).
The circuit in Fig. 1 does all this begin-
ning with an 807 connected up as a zero
bias triode. In this configuration, the
input to the screen grid must be driven
up to about 250 volts positive with re-
spect to the cathode to achieve maximum
plate current. The clever part here is the
cathode follower driver (V2b) and the
associated circuit consisting of CR1, C7
and R11 fed off the center-tapped cath-
ode resistor. This circuit "bootstraps"” the
bias level on the grid of the cathode fol-
lower V2b and hence the bias on the
modulator tube as well to a positive DC
value equal to half the peak-to-peak volt-
age of the input signal. Thus, with a 250

volt peak-to-peak signal input the bias
level would self-adjust to +125 volts and
the input to the modulator would swing
between 0 and +250 volts. With a 100 volt
input signal the bias would adjust to 50
volts, and the input would swing be-
tween 0 and +100 volts, etc.

Humanspeech, of course, varies widely
inamplitudeand frequency. Accordingly,
the bias adjustment circuit must firstramp
up quickly following the commencement
of a speech utterance. (The "attack” time
of this circuit was found to be approxi-
mately 20 ms.) Following this, the circuit
must "hang” sufficiently so that the bias
varies not at the audio rate of the input
speech but follows the average audiolevel
and varies at the syllabic rate. This is
controlled by the time constant of C7 and
Rx and .003 mFd and 10 meg respectively
seem to be about right (see below). The
“attack and hang" requirements here are
very similar to those required by a carrier
control modulation system such as found
in a DX-60, or a receiver AGC system
designed for SSB.

continued next page



The Reference Shift Modulator from previous page

Fig. 2. Reference Shift Modulator as constructed for this article with a 10 Henry,
250 mA choke mounted on the chassis. Other chokes discussed in the textinclude
the 4.5 Henry unit on the left and the 35 Henry monster on the right.

Construction and Testing

We began by duplicating the original
circuit with the exception of larger cou-
pling caps in the first two stages of the
speech amplifier and the addition of a
dedicated 12AU7 to perform the function
of the cathode follower/driver V2b. A 10
henry, 250 mA filter choke was used for
the modulation reactor. A power supply
was included on the chassis which pro-
vided all internally required heater and
B+ voltages. The finished unitis shownin
Fig, 2, Initial testing was performed with
a 500 volt supply and a dummy load
consisting of a 5000 ohm, 100W resistor
shunted by a .001 mFd capacitor to simu-
late a typical RF final.

The original circuit relied on the back
resistance of CR1 to provide a discharge
path for C7. It immediately became evi-
dent that the back resistance of the mod-
ern silicon diode used in the reconstruc-
tion was much higher than the original
IN38 - the bias (and modulator plate
current) went up on cue but never came
backdown! A 10megohm resistor (shown
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as Rx in Fig. 4) shunted across C6 cor-
rected thisand the circuit then performed
exactly as advertised. Initial tests using
both continuous tone and voice inputs
indicated that at least 100% upward and
90% downward modulation should be
easily achievable. Under conditions of
maximum output with a continuous tone
the 807 plate current can be pushed to 150
mA or more! With speech input the plate
current jumps around just like a conven-
tional class B modulator. As might be
expected, some distortion of the output
waveform was observed at maximum
levels, particularly on negative peaks.

The overall frequency response of the
system with a 10 Henry choke and with
Cé6 at its original value (500 pF) is shown
by the dashed curve in Fig. 3. The drop-
off on the low end of the spectrum is
primarily a consequence of thesmall value
of C6,

According to the original author, C6
was kept small to minimize the effect of
this component on the C7 discharge time
constant.
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Fig.3. Response curves for various system configurations as discussed in the text.

I found, however, that the size of Co
could be increased substantially with no
apparent effect on the bias control char-
acteristics of the circuit. Increasing C6 to
002 mFd improved the low end response
significantly (and C6 could be increased
even more). Response curves for three
different chokes with this new value of
Cé6 are also shown in Fig. 3. As can be
expected, increased inductance improved
low end response, but the difference be-
tween 10 Henries and 35 Henries is quite
small.

Also, the performance of the 4.5 Henry
choke would be completely acceptable
for communications use. The drop-offon
the high frequency end was almost iden-
tical for all chokes and is attributable at
least in part to the shunt capacitance in-
cluded in the dummy load.

On the Air With the Reference
Shift Modulator

The system was tested using an ARC-
5 T19 transmitter with an input of 66
watts (110 mA at 600 volts). (This was
only partially a nostalgia trip, the com-
mand set was also the most convenient
rig available for the test.) Modulation
levels of 100% on positive peaks and 90%
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plus on the negative cycle were easily
achieved. On-the-air reports were con-
sistently excellenteven though the modu-
lation pattern on the scope didn't look as
"clean” as with some of my other rigs.
Tests with the 10 and 4.5 Henry chokes
revealed very little difference in modula-
tzon quality between the two. (No com-
parisons were made with the 35 Henry
unit.)

The most interesting finding during
these tests was that the system could be
driven into heavy clipping on both posi-
tive and negative peaks without produc-
ing any apparent splatter. This may be
because the modulating waveform never
goes all the way to zero and so the RF
outputof the transmitteris neverabruptly
cut off.

Modifications and Experiments

During on theair testing with the origi-
nal circuit itappeared that the audio gain
settings required to achieve 100% modu-
lation in the positive direction resulted in
excessive "bottoming" onnegative peaks.
Lowering the value of R12 to 82K and the
adding CR2, as shown in Fig. 4 helped
improve the symmetry.

Several other modulator tubes were

continued next page



The Reference Shift Modulator from previous page
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RI12 - B2k
Rx - 10M

Cé - 0,002u/400V
CH1 - So0 Tox!

CR1 - 200V Slicon
CR2 - 15V/5W Zoner

Fig. 4. Final circuit as used with an 807.
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Fig. 5. Circuit changes required for sweep tubes.
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sucoessfully tested bul equired maodifi-
cations o the cincuit as shown an Fig. 5
including the addition of an adjustable
bias supply b control the resting plate
current. TheoDO5, 6HEFSand 6560 sweep
tubes pave excellent results. These e
quired less input than the 807 and per-
forrned exquably well in all other respects.
Baas valusss in the rangge of - 10 to -0 volls
were nequinad for 35 mA resting plate
current wilh these tubv=. The 6550 with
it's 35 watts of plate dissapation was also
an atteactivie candidate but seemsd 10
ke much more dove to preoduce the
s modulation levels, Thie 6550 also
revquires mich mone sorven current than
an 807 anud a deahicated 12ALU7T with both
halves m parallel was tsad tor "V2HT in
fe=sts wath tes ke

Final Commenis

As noted abwove, an 807 can draw up-
wardsof 150 mA in this coreuit and under
such masimum conditions the dissipa-
bion rating of the tubse is far esceeded
Accordingly, care miast b esercisand to
kevp the duty cyvle of the musfulating
wavetorm down at reasonable evels Lo
profong, tube lite. Whistling and relwel
vells should therefore be avimdied as
should other forms of over-doving, Dur-
i Besting it was noted that the 807 plate
readily showed color whimever 1ot tou
closes o the microphone.

The 400 supply vollage speciticd by
the authors (Fig. 1) may wem hagh but in
fact repuiresd. Remember that V2a ot
produce signal levels of up 1o 250 volts
peak-to-peak and Vb must pass these
along, all with minimum distortion,

1t should be possiblie to conneet tubes
in parallel for higher power levels but |
dichn't tey this. [Bill Ovr osed a0 pair ot
MHTLs, s Note 3.)

Fmally, for utter sumphicity couplhed
with excellent performance this circuit s
hard 1o beat, It was great fun to become
reacquainted with my old friend dunng
the preparation of this article. 1 thank
Steve lekes, WHIHLZ whe prepared the
schematic dingrams sen hens anid also
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the many hams who prowided assistance
and feedback during on the air tests. ER

MNotes

I Hileman, Dale: “A Relerence Shilt
Modulator,” Kadioand Television MNews,
April 1955

3 Hiberman, Dake "Class K Modulator,”™
O O, tolwer 1953

T Ohr, William: " The Bias Shaft Mislula-
tor,” L0, Apml 1953

Very Special Event Station

Announcement

Grevnwich, CT, celebratimg, 75th an-
piversary of the Transatlantic Tests.
TRCC was the first amatieur stalon o
wnd a complete message across the
Atlantic to Forope nsing low power
and short waves, WTBCG will b on the
air frowm almeest the samee location Tnom
A0 o December 11 o 24007 D 15,
1996, 1515 ke CW only, using an csacl
replcaof the ongmal transmtter Alsa,
e 13 through 15 on 80 o 1 meters,
All mosdaes

QSL 1o SARA, PO Box 4225, Stam-
ford, CT 0aWi7-0225, USA. Sead large
or 9 X 12 SASE for cerlificate
Sponsoring Organizations
Antigque Wirehess Associabion
Greater Norwalk Amateur Radio Club
Shoreline Amateur Radio Club
Stamteord Amateur Radio Club
Contacl Persons
Tim Walker, N2GIG, 19 Woodside Ave.,
Westparl, CT 06E89. (203 454 1374
Bruce Kelly, W2ICHE, Main 5L
Bloomiicld, NY, 14468 (716) 6577489



A Fleamarket Speech Amplifier/Driver

by Berk Berkemeyer, WOREP
402 Kingridge Dr.
Ballwin, MO 63011
worep@inlink.com

In the article on an affordable modula-
tor (ER#N) | mentionead using a hi-f or
PA amplificr as a speech amplifier. Sev-
eral readers have asked for more details

You newd to take more “dirty k"
visits to flea markets for the necessary
parts. Here you don't have to limiat your-
self to hamfests. (M fer to accompany vour
XYL on her next garage sale sopourn. You
will not only surprise the heck out of her,
but you may find the junk you're looking
for. The last several garage sales 've
checked have turmed up usable ilems

So what are you looking lor? You will
nevd two audioamplifwers, There are lots
of tube type mono amplifiers lying
around. One of the units wall only be used
o furmish the “driver” transformer. This
should be a 20-50 watt TUBE TYP'E am-
plitier using push-pull 6Ves, 6LA"S or
their more modern counterparts. It s
imperative that the unit have push-pull
output, since it will be connected ‘back-
wards' todrive the modulator grids. The
unit should pass the snifl test (has it been
burned?). The other umit may be either
bkl state o (heaven forbad ) sold state.
It should put out at least 20 watts and
preferably more. It will probably have
bass and treble tone controls and should
have a high level mic input. 1 you find an
otherwise usable unit with no mic ampli-
fier, refer to back ssues of ER or an older
handbook and build the mic amp

OK, you've found a couple of umis.
Take them home and clean the dirt, dust
and spiderwebs out. Check the umit you
plan to use as the amplifier, using a mic
and speaker. Sounds good and loud and
the tone controls work? Set it asude for
now
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Strip the output translormer out of the
other unit, being sure tomark the lesds or
terminals which lead 1o the tube plates
and the speaker leads, Put it on the bench
ancd connect the transformeer speaker leads
to the output of the amplifier. Connect a
power resestor of suitable wattage (6K to
10K or =0 ohma) across the formers plate
leads. Do not operate the units withoot
this resistor, you might ruin the trans-
former. Connext an AU voldtmeter across
this resastor and turn on the amplifier
Talkvng vt thee e shaoabd result mometer
mdication, Obviously, a scope would be
a better instrument il you have aocess to
ome. I using a soope, you can check out all
the controls on the amplifver, marking the
tone comitrols when set o give the desired
audio response

You are now ready o incorporate the
transformer into your modulator. Con-
nect the former plate leads 1o the modu-
lator tubes grids and ground the center
tap (see ERIOO, p29) 1 your modulator
requires bias, connect the bias supply 1o
thecenter tap and don't ground it, Fire up
the rig (never operate the modulator un-
loaded) and speak into the mic You
showld modulate the g, While you may
not have the optimum impedance match,
it should work, it just may reguire more
gain than if property matched, T the
amplifier output and for the new driver
transformer has voice coil taps, a differ-
ent combination of taps may improve the
sttuation somes. On-the-air contacts wall
and in the proper setting of the gain and
especially the tone controls for the best
sounding signal, always kevping an ear
out for overmodulation and splatter

So oft to the flea market, hamiest, ga-
rage or yard sale or junk shop. As I've

said before, finding the components is

half the fun. A final note: thes samee scheme
5 also adaptable as a modulator for a
low-power rig, GOOD HUNTING AND
HAVE FUN' ER



Drawing a Vacuum
Blueprint for a Tube Museum

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

John Walker knew he was hooked on
hollow state years ago when his tube
collection expanded from an initial 2-3
boxes. A longtime advertiser in ER, he's
become one of the most authoritative
sources of information on vacuum tubes
of all types.

The soft-spoken, unassuming man
swears his collection did not "officially”
start until 1988, yet he acknowledges
that he has a soft spot for tubes dating
back some 30 years when he was li-
censed as WN@AUVD.

That "soft spot” is the foundation for
an eventual museum that Walker be-
gan thinking about as his collection
approached 7,000 tubes.

These days, hams looking for the odd
tube come to Walker for information
and perhaps their first working example

of a rare tube needed for a restoration
project.

Ifa guy needs a tube realbad, and I've
got a good one, | may take his dud
which is just as good for a display.”
Such a swap may not make sense to
many of us, but Walker says he's not
really in it for profit.

His easygoing style does not mean
he's a pushover for speculators and
shady dealers. Walker prefers to find
out whether someone is a sincere col-
lector, which for him makes doing busi-
ness a pleasure.

Walker calls vacuum tubes "antiques”,
and disapproves of them going out of
the country and to profiteers. Part of
that philosophy comes from being loyal
to the memory of a distant relative,
WOJRV, who in the 1930s was a "junk
collector” in the classic days of AM.

"What he threw out would make
someone cry,” Walker recalls, as he de-
seribes a farmhouse full of radio gear.
The first big tube to catch his eye? "An
813, or maybe a 211" he answers, "that
was just hot stuff!"

continued on page 39

John Walker displays "Crown Jewels"




Eastcoast Military Net participants at the "Packrats” hamfest, Warrington, PA.
Left to right: Ed Wambold, N3LHB; Ted Young, W3PWW; Steve Gajkowski,
KD3HT; Steve Finelli, NANNG; Mike Oxenreider, WB3CTC; Meir Ben Dror,
WF2V; Pete Hamersma, WB2JWU. Photo by Dennis DuVall, WAIYXN
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:W7GVC

Pat Stewart, W7GVC, in his hamshack.

Tom Grove, K6LQI, with his simple 40-meter CW station.
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How Come 3885?

by Chuck Teeters, WIMEW
841 Wimbledon Dr.
Augusta, GA 30909

When Sky King used his BC-611 WW
11 handitalkie to talk to Penny from his
“essna 1T-50 Bobeat, it must have bevn
on 3885 kHez, all 6015 sevmed o be on
3885 In the 5005 | was working on auto-
mated frequency selection equipmaent
I pulled the 1944 spunous output test
reports o the BC-191, -375 and -610,
and they were done on 3885 Guoess
what frequency had been used lor spu-
nous reociver response tests of the BC-
32 and BC-M2. When | got interested
n 75 meter AM 2 vears ago, there was
K85 agan. | deaded 1o find out where
AINES camwe Troam

The primary Ireguency management
agency in the federal government is the
Interdepartmental Radio Advisory
Committee (IRAC)H When | went
through old TRAC stuit, | found 8BS In
an Army publication called Tactical
Tramning Freguencies, dated 1945 1 su-
perseded o preliminary consolidated
traiming freguency list dated 1943 1
found training fregquency bists for indi
vidual posts with dates going vack ti
12, AL listed 3885 kHz among others
for traiming, All were listed as non -
terference basis, NIR, restricted 1o 25
watts, within 25 males of the various
posts, camps and stabions

3885 showed in a 192 Signal Corps
evaluation of Lowisianag maneovers, The
report evalvated Link Radwe Company
30-40 MH: FM umpare radios used to
score Army maneuvers, but had an in-
troduction which was interesting. The
Army had observers in Spain in 1938
They saw that Franco's armies used di-
et communcations between ditferent
branches o coordinate operations. To
evaluate this the Army wanted Signal
to net Infantry pack radio sets with Ar-

mored Cavalry vehicular radios. The
pack sets bad a low fregquency limit of
3.5 Mz and the Cav sets had an upper
ot of 4.5 M H 2z so fregquencies between
38 and 4.5 MHz were nevded for pro-
posed 1941 mancuvers

In 1941 3.8 to 39 was Amateur CW,
39 1o 4.0 was class A phone and 1.0 to
45 was maritime and airline. Signal
asked IRAC o pull back 3.5 to 19 from
the FCC. The Air Corps also had de-
stgns on ham freguencies for palot train-
ing and asked IRAC for 365 0 395
MHe. Since they couldn’t get it nght
away, the Army Air Corps would tem-
poratily take 3.8 to 3.9 MHe, effective 1
September 1991 and release it 1o the
Army in January ‘42, Delays set the
eHective date back to 20 December 1941,
December 7 changed everyone's plans
considerably., Who got whal amateur
Irequencies became a mule point, bt
JA38 for Army training stuck, along
with the 10 kH 2 channels, with 5 kHz
Hu.m_l Iands, the Aar {‘nrp.ﬁ had insti-
gated in September for 3650 o 3950
kHz

38 Mz showed up in Signal doco-
ments many times. It appeared in an
experimental version of Signal Corps
Radio, SCR-67 in 1923, There wasa close
association between the Signal Corps
and Amateur Kadio in the years be-
tween the world wars, 80 meters was a
revolubionary high Frequency then, and
a transmitter and receiver such as the -
67 could be related to the experimental
nature of hams working for the Signal
Labs. The call 20X was used by Fort
Monmouth. The relationship could be
sevn in the WVs when Signal used ham
sty b modulated oscillator transmitters
and superregen reoeivers on 5 meters,

continued on page 40



VINTAGE NETS

Westcoast AM Net: Meets informally, mightly on 3870 at 90 1T Wednesday at 900 M T they
have their formal AM net which includes a swap sesswon. Nelt ¢ o] rolales

California Early Bird Net: Saturday mormegs at 8 AM PST on 34710

California Vinlage S5B Neb: Surday mormmgs af B8 AM PST on 1815

Southeas! Swap Net: Tueaday nights at 730 ET on BH5. Net control s Andy, WASKLY T hes wrrme
group alsi has o Sunday aflermoon net on IWESat 2MM ET

Eastern AM Swap Net: Thursday evemngs on 1555 2t T W ET This neet s bor the exchange of AM
telated equipment only

Northwest AM Met: AM activity dasly 3% -5 PM on 3873 Thn same groop mects on b meters
(50 4) Sundays and Wednesdays at 800 I'T and on 2 meters (14 4) Teesbivs and Thursdays a0 500
PT. The formal AM met and swap sessaon s oon 3875, Sandays at 1 P8

KaHQI Memorial Tweaty Meter AM Net: Thes net on 14 25 has bawen o contunaoos opetalun for
at beast the Last 20 years 1t starts 2t 400 FM PT, 7 davs 2 werk and imaalby goes for abaout 2 hoars
Nt controd vares woith propagation

Arizona AM Net: Merts Sundays at TP MT on 3555 Un s meters (97 4) this group mevts 3t 8 P
MT Saturdays

Colorado Moming Net: An informal group of AMers get together on W08 SMonday, Wednesday
and Fraday mormings st 7TAM MT

DX-60 Net: This nest mects on 7290 at 2 I'M ET, Sandays Net control s Jim, SELUY . This net = all
about entry devel AM rigs like the Heath TPX-60

Military Mebt: I isn'l negessary tod heck in weath malitary gear but that is what this net s all about
Net control is usually Walt, KKV, but sometimes it rotales bo odlwer oprs. I starts a1 5 AM ET
Saturday maornings on 1885

Westcoast Military Radio Collectars Net: Moets Fric at 2200 bowal on M0 amd Sab. at 0500 local on
T & o - QORM, Net control s Tom, WASTE or Andy, KIGTEX

Grey Hair Net: The aldest {or ome of the oldest} 160-meter AM nets. 1t meets on Tuesday nights on
1945 at 8:30 PM EST & BT

Vintage CW Net: Fur CW ops who enjoy using vintage equipment. This s nola trali nel; speed s
ot impertant, The pel meets on 7037, Sundays at 7 PM Mouotan, Net contiolis Tracy, WEBGTMY.
Vintage S58 Net: Net control is Andy, WBOSNE. The Net meets on 14298 at 19602 Sunday and
followed By Yhe Mew Heathkil Mot ot alsout 20002 on the same rogquency. Mot condrol is Don,
Wilal R

Collins Collectors Association Nets: Technical and swap session each Sunday, 149,260 MFLz, 20,
i a o estabilished met eun by call areas Informal rgehew nets meet at DH0Z Tuesday nights on
FR05 and on Thursday nighis on 3875,

Drrake Users Net: Another relatively new net This group gets together om 3865 Satard dy nights at
BPM ET, Net controls are Criss, KBELZX, Don, WZSCY, Rob, KEWEE and Musey, KDL

Swan Users Net: This group meets on T4 250 Sunday alternosons ol 4 '8 CT The et control s
ustially Deean, WASALK

MNostalgia/Hi-Fi Met: Meets on Fridays at 7 PM PT on 1930 This net was starbed in 1978

KIJCL &-Meter AM Repeater: Located i Connecticnt i operates on S04 in and 50 5 out

JA AM Net: 14190 at 0100 UTC, Saturdays and Sundays. Stan Tapma, JATDNG & pet control
Fort Wayne Area b-Meler AM MNet: Mevts mghtly at 7 T'M ET on 5058 MMz Thes et has been
mesting since the late 5% Mosl members ane wsing vintage of homebrew gear

Southern California Sunday Night & Meter AM Net: 8 PM Sunclays on S04 Net controks ane Pran,
KVal and Scott, KelYE. Informal, supports restoning old gear and using i on the air. Loan gear
available for those wanting bo pan in

Westooast 40-Meler Sunday Net Net control vanes The group mevts on 716 sbarting at 4™ T
Collins Swap anad Eh' Mt Mevts every Toesday ot S EST on WSS Met control o Fd. WASAM]
Old Burzards Net: Mevts daily at 10 AM Local trme on 195 This 5 an informal net m the Mew
England area

Canadian Boatanchar Met: Movrts Satunday aftermoons. VM EST on 3745 For hams wihe engoy
wang AM, restoring and operating

Nets that are underlined are new or have changed times or frequency since the last issve.
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" The Grandaddy Globe King

by Jim Hanlon, WESKGI
P.0O. Box 581
Sandia Park, NM 87047

It was Late Jome of 1981 and they wene
the weords that every boatanchor collec-
tor longs to hear. “lim, | have an old
transmitter | haven'tused inyears. [ think
at's about b 1ot atout of my bascment
and pave it 1o yor” So sad my Colum
bus, Ohio friend, Bob Cartweight,
WHFMMN

Abter making sure that | had broughi
my big old Pontiac Cataling o work that
day and not the Datsun 210, Bob inyitead
mwe o stop by s howese topack up the rigg
1 hound out why be haad ashasd about the
car when | saw it It was a genune WEI
Calobe King; 275, amd we carrwsd it oul to
the car trunk m FIVE preves, RF doeck (15
I-nnunds.j_ s ulator (i) puvmulu. wldah?’),
power supply (57 1/2 pounds, also
ufdah!), rack cabinet (40 pounds), and a
box ol coils, was sohappy with my powmd
fortune on the way home that 1 barely
noticed the groamng rear shocks on the
Catalina, What a wonderful find!

I oknew, of course, aboul the Clobe
Kings Since Pd started to read my Boy
Scoul Commssioner s U5 s back arowmd
1950, Leo Meverson had tantalizesd me
withads for Clobee Trotters, Kings, Cham-
pirons, Scouts and Chiels (nol o mention
all the wsed gear that he recyeled and
passad on toa lot of the ledgling hame of
my gencration), But thes was the first
King I'd every really seen up chee and
personal. Amd it was the original, first
production model from 1997 /48, which
made it even dearer to my collecton’s
hl"q'lﬂ

Bob had also given mwe an envelope
contaning several vellowed and frayed,
hand typed, mimeagraphed instruction
pages lor o "Globe King WRL 07 The
RF deck looked to be the same as his/

i v g, but the modulator was Jdu
terend, ending in 5514°s i the U5 as
opposed tobl'sm the "275,7 so D wrote o
Al McAMillan at T for thee andey on the
WRL 275

There was very little dilference be
tween the bwo manuals, even down Lo
most of the wording. The WRL sche
pratic was drawn by laod with the and
of a stralght edge and a lemplate, and
Al included another schematic Tor the
WERL 275 RF Section done on an eng-
neering drawing bearing the logo of the
“Chesapeake & Ohio Kallway Co., (0
tice Supt. Telegraph & Signals, Kich-
mond, VA" Apparently hams were not
the only ones who bought the ongmnal
king

Juest this vear | talked with Al and Lew
about the Globe King. Al told me and
Lew contirmasd that WEL, then Whaole-
sl Radio Labs, had custom bailt a 275
watt AM/CW rig m 1937 for W9YZX in
Oalva, And Lo said that they had a
150 watt rig wsing push-pull triodes,
perhaps 8095, 8115 or 812°%, and with
Bl s i the modulator, on the drawing
bovard pust betore the war broke out and
stopped everything This %41 rig
“planted the seeds™ for the T Globe
King 275 designed by Sam Fidone,
WOOARB, which was the first produc-
trom masded to carry that famous name
Sadly, Sam died ust Last summer shortly
atter he was “rediscoverad™ by Jim
Musgriove '

Al alsa related that by the hime the
0B hng came along in 1953, Leo bad
on an army contract for aboul a dosen
transmuitbers,

He didn't read the fine print and
assumed he could just inelude the usual
B g mime booklet for hams, When
the government agent came b give ac-
ceplance approval, he asked, where is



The WRL 275 Globe King, serial num-
ber 1076. (The wooden frame is a rack
that also holds an SP600, HT-20, and a
VFO for the HT-20 "upstairs.")

the GOVERNMENT type manual you
need!?’ | (Al) was given the job of writ
ing this book, which is in three parts.

"It took me 3 months to fimish, as | first
had to read a six foot high stack ol manu-
als on HOW TO WRITE A GOVERN
MENT MANUAL. It was still just a pro-
duction King 4008, but, because of hav-
ing this book with obvious quality, we
were put on government bid lists. Next,
on the 400C in 1954, we got a bid request
for aboul six units from the Honolulu
Sherift's Department (onabout 1780 ke as
Irecall) and it contained requirements ol
commercial level suppression of
unwanteds.

"It was HELL meeting them -especially
the -70 dB harmonic/spurious suppres-
sion, and we had to work hard to lilter
adequately -and had to bring in an out-

side engineer from Chicago
tocertify it. Aftertwotripsto
lowa, we finally made the
engineer happy and just
squeaked to -70 dB.

“But, again this got us on
more bid lists, and special
orders from foreign and do-
mestic sources paid for the
effort later.”

Leo added in our conver-
sation that he had seen a
400A Globe King in use as
AM Broadcast Band trans-
mittersinSanSalvador, run-
ning continuously 14 hours
a day with no back cabinet
doorand a fan blowing in to
keep it cool, and that over
all of the models, 28,000
Kings were sold.

[ had also written in July,
1981 to Leo about my find.
He replied then, "No ques-
tion about it

- you have in

your possession one of the

oldest Globe Kings by the tube lineup

vou sent me. This model unquestion-

ably is the WRL-275 Globe King put out

in 1948, I would like to find one myself
- Hi.

“I am setting up a museum of the old
gearand really all the equipment we ever
manufactured. | never had the foresight
to think that someday | might be inter-
ested ina museum - Hi.

"Atany rate, [ am glad to help you out
and hope the rig is working - if not you
should have little trouble in making it
work as it is a straight forward rig. We
were one of the first to have a set out right
atter the war.”

Leo was quite right about the King 275
being a no trouble, straightforward rig, It
is a real classic in the late 30°'s and 40's
style. The final compartment is domi-
nated by a pair of husky, tungsten fila-
ment, carbon anode V70D triodes in push
pull, appropriately accompanied by split
stator grid and pl.lh‘ condensers, plug-in

continued next page



The Grandaddy Globe King from previous page

The RF deck with 40 meter coils in place. Crystal oscillator to the rear, bufferin
front of it, V70D finals on the left.

coils, swinging links in the grid and plate
coils, and disc plate neutralizing con
densers. The RF deck gets the job done
with a minimum of stages, starting with
a 705 (loctal 6V6) hot cathode crystal
oscillator that can go straight through or
double, that driving a 2E26 buffer/dou
bler which loafs going straight through
but has just about all it can do within its
Class C ICAS ratings when lilll.lhill'l_\; to
pump 32 mA of grid drive into those
mammoth V70D's. There are two meters
on the RF deck, one 150 mA full scale that
is switched between the oscillator plate
(47 mA max) and the butfer plate (66 mA
max), and the other 350 mA full scale that
reads either final grid current (32 mA) or
final plate current (250 mA full load).
You need to keep your glasses handy and
your wits about you when tuning up a
Globe King.

The modulator, on the other hand, uses
ten tubes! It starts with a 65]7 preamp
well matched to the popular high imped

r
[ ]

ance ¢rystal mikes of the day, like lor
examplemy D-104 and |'T-30. Next comes
a 6N7 dual triode amplifier/phase in-
verter, then push pull, triode connected
6F6 drivers, and finally a quadpack of
triode connected, push-pull parallel, class
B, zero bias 6L.6's. This lineup cranks out
at least 120 watts, and the on the airaudio
reports say that the King sounds better
than my 32V-3. A pair of 5Z3's rounded
out the ten tube roster on the original
modulator deck. Bob had substituted a
pair of mercury vapor, Bo6 Jumor's for
the hard to find 573's. | ran them till one
of them quit; it would ionize and glow
blue, but it wouldn't conduct full current
under load! | "temporarily” replaced the
Juniors with sand-state diodes, which |
haveevery good intention of removing in
favor of a pair of 816's this winter.

I'he power auppi_\- deck is 57-1/2
pounds ot copper, iron and steel and
three tubes. A pair of 8¢6A's crank out
1150 volts at 250 mA for the final and a



The 60 pound Modulator deck. Empty sockets will hold a pair of 816's.
573 contributes 500 volts at 200 mA for
the exciter. One nice teature of the final
power supply is its "tune/transmit”

switch. On "tune,” a 100 ohm, 50 watt
resistor is dumped in series with the pri-
mary of the high voltage transtormer,
With this resistor in the circuit, whenever
the final is off resonance or otherwise
drawing a lot of current, the voltage out-
put of the supply drops way down, self
limiting the amount of power dissipated
inthe VZ70D's. That's a trick that we home
brewers used too, in those good old days,
except [ used a 50 watt light bulb instead
of a power resistor. Not that the V70D's
really need that much protection in the
King 275. W ith their combined 170 watt
platedissipationcapability, they wouldn't
be terribly overloaded if they were called
on to swallow the entire rated output of
the power supply! As it is, something
more than 200 of those 250 watts DC
supplied to the final are converted to RE
output, something you won'l find Imp-

23

pening, in the later, less efficient, tapped-
coil bandswitching pi-match rigs like the
Viking Valiant. So the V701)'s are barely
breaking a sweat in the Globe King 275.
As both Leo and Bob Cartwright had
predicted, the Globe King came to lite
immediately with very little other than
cosmetic attention, | decided to match it
up with my Meissner EX Signal Shitter as
a VIO, also vintage 1948, and 1 found
them to be a perfect pair. The King can be
driven froma VFO one of two ways, Like
otherrigs, a VEO of forexample the Heath
VE-1 persuasion can be capacity coupled
to the grid of the 7C5 crystal oscillator
which, with its cathode switched to RF
ground via the front panel control, will
act as a stable buffer or multiplier stage.
The King is also set up to link couple the
low impedance output of a more power-
ful VFO like the Meissner directly into
the crystal oscillator plate tank which is
also the input circuit for the 2E26 buffer.
There's a convenient plug on the rear of
continued next page



The Grandaddy Clobe King from previous page

the RF chassis that gives access to the link
on the oscillator plate tank and oo jumper
feeding B o the oscillator. Soall | did to
use my Meissner was o disable the oscil -
lator by opening its B+ feed, and to con-
niect the output link from the Meissner Lo
the input link on the oscillator plate/
2E26 grid. Since the Merssner has output
on S0, 40, 20, 15 and 10 {thanks in no small
part to Hank Van Cleet who just recently
supplied me witha long-missing 15-meter
ool strip for ats hurret?), the Messner/
King combo i all readdy bo go on any of
thiwse Barads.

o this arteche, Lakso tried out the crys-
tal os=cillator just o see how @ would
soind. 1t works well and keys micely with
its cathode grounded, working as a
strarght fetrode crvstal osoillator wth fun-
damental outpat. Butin the “hot cathode™
position, its oscillation frequency s de-
termined by the plate tank tunmg, rather
than by the crystal. Oops! Since 1 usae: the
Meisaner with the King all the e, 11
just pat that down on the Tist of Tittle
thinnges to b Fced o of B days when
1 gt avromnd bo it

In August of 1981, 1 recervesd an OG0
report on my F062 ke CW signal that said
I hadd key chicks oot 6 ke Tromm my carniet.
The stock Kang 275 keys only the cathasde
of the crystal oscillator and biases the
buffer and final beyond cutoll with o
selenium rectibivrequipped negative bras
supply. In my case, I'd been keying the
Misissner aned just letting the driver and
fimal of the King follow along. An oscillo
scope showed the hinal outpul wave en
velope o be quite sharp on both leading
and traling oudges. 1 linally cured the
click by introducing whal amounts o
shaped, “god block™ keying o the 2E26
sereen grd as shaown in Figuree 1. The 005
mFd capacitor (7 takes bime o charge
when it is swilchesd from the - 120 vaolts it
s connected o al the output of the bas
supply to the normal positive screen po-
tential when the keving relay toggles, <o
st roaands of | the beading edge of the keyed
wavelorm. The 20K return resistor "K

pulls the 05 mFd capacitor back to the
bias potential with a 5 millisecond time
constant thus nicely rounding the trail-
img edpe. The keyving relay s a Western
Electric type 337A mercury wetted relay,
so it doesn’t introduce any bounce or
chatter into the wavelorm. The net resualt
1= that the drive o the binal s shaped, and
50 b5 the fimal output. Bye, bye kevelicks.
When | mentionesd my clicks and themrr
cure o Leo, be rememberasd that hams
had given them some feadback about
click= on the King al the time, and that
they haad maslifesd the cromt to key the
butfer scrveen as well, Small world

1 hae Last tiemee | had the King on the air
before | starbed on this articke was 1989
in (i, Since then il has boeen packed
andd moved, and il sal out in my New
Mexwo garage lor six amd a halt years.
1 cleanesd the dust and some mouse de-
bris out of i1, and it came right back (o
Lite ths Girst tome | powered it up. But a
quick check with the portable TV si-
tingg about filleen feel away and the
King on 40 meters dovingg o Heath
Cantenma showed olyecionalsle TV on
Channels 2 and 4. This great old ng had
been designed i 1947 when the "Tens
nessee Valley Indians” as we used o
rirkier Lo Hhem in the hopes that our neigh-
borhood  listener / watchers wouldn't
catch on had qust begun to arrive in
toree, amd hams had yet o bBeoare out
how to live at peace with the new, one-
eyed monster. Relatively speaking, the
King is "wihe open” as tar as shiclding
is concerned with all sorts of escape
holes tor RF in the cabinet and out the
power cables. But | remembered that
back in Chio | had been able to operate
on 40 without bothering Channels 4, &
or 1, so perhaps there was something
short o major surgery thal could be
o

The King Jdoe= have a push pull tri-
odé final, and a properly balanced and
adjusted push pull stage theoretically
will cancel all even harmoncs. Channel
2 is the Sth harmonie of 7 MHz, and



The 57 1/2 pound power supply deck.

Channel 4 is the 10th harmonic, so ide-
ally they shouldn’t be a problem. Per-
haps the key was in the King's being
"properly adjusted.” Following Sam
started from

the final.

Fidone's directions, |
scratch and re-neutralized
That involved opening the B+ line to
the final, coupling a sensitive indicator
to the plate tank (Sam suggested a link
coupled #48 panel bulb, rated for 2 volts
@ 60 ma, but | used a link coupled
Tektronix 454 scope), and tuning the
buffer, grid and plate for maximum
outputindication, all on 10 meters since
the highest frequency band is the most
sensitive for neutralization. Then,
cranking the neutralizing capacitors
first all the way closed and then live
turns open - being careful to keep the
same adjustment on each one so as not
to disturb balance - and finally adjust-
ing them in a little at a time, | tuned for
zero output indicated on the scope. |
was rewarded for my trouble with NO
TVI, notonly on 40 butalso on 20 meters!
The second harmonic of 10 meters still

makes a definite impression on Chan

nel 2, and I'm not one to adjust neutral-
ization caps in real time with 1250 volts
of DC and an equal amount of RF float-
ing around on the other end of a short,
plastic screwdriver. So | think I'll prob

ably quit while I'm ahead and just not
use the King on 10 meters. But it's nice
to see that this almost 50 year old ham
rig is still able to get in there and burn a
decent hole in the CW and AM bands
even today without bothering the neigh

bors’ acquisition of culture.

My King is quite close to its original
configuration yet today. Other than the
sand state diodes in the modulator and
the keying circuit, the only other non
original added by Bob
Cartwright, is a transmitling type vari-
able capacitor around 300 pF in series

feature,

with the final output link. A capacitor
was often put in series with a link in the
old days to help the transmitter load
into a low impedance like the new
fangled RG-8 and RG-11 coax that had
just become available after World War

continued next page
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Two. S0 even though it's non-ariginal,
it's both lunctional and vintage and it
skays,

A yidi can see rom s picture, the
King 275 is "straightforward” and func-
tional, but it has a lew touches of glamor
ton, The famous WRL Radio Globse
trademark is prominent on the front
panel of the RF deck, so far as | can tell
from Moore's Transmilter book the first
of many timws that emblem showed up
on a WRL transmitter. A WRL emblem
ts lound on cach of the meter faces as
well. As you can sev from the pictures,
my King also has black background
strpes.on the BF, Mosdulator, and Power
Supply panels behind thewr rows ol
knobs and switches. That makes 11 a
“275A° model according o Leo
Meyerson biographer, Jim Musgrove,
who assures me that the onginal King
275 has a plain pancl as shown in the
orginal, 1945 ARRL Handbook ad page

All of my words so far describe the
King 275, but they don't begim o con-
very the sensation of beang one with i
when i poes on the air This s a radae
that does more than just glow i the
dark. The 24 walt, tungsten llaments
insidde that paieod VZOLYs iluminate the
RF deck like a conple of hight balbs!
And that Feiend by Bibtle Dl glow that
dances between Hhwtcheery red filamend
and the plate af those Bo0As ikdling
the powet supply seems almwst to barst
out of the tube envelopes w hen vou hit
the key. The one inchodimeter red and
green pilot hights on the power supply
panel give you o conbinuots warning
about which B supphies are active, at
least as long as the 110 volt mght-light
bulbs m them don't burn out. The relay
in series wilth the HY transformer pr-
mares annotinees s Cosure with an
authortative “whack ™ The tinal power
transformer hums in tune with your
keying -who reeds a monitor! This s a
rig, that truly conveys an expenence in
sight and sound that s lost in gear from
ot maore mslern era

To really appreciate the Globe King
275, you have to understand it in the
context of it's just postwar era. First off,
up until the advent of SSH in the carly o
med 505 when things got a bit too com-
phicated, most hams either bult their
own transmitlers or substantially modi-
ted “war surplus®™ gear. The average
loe Ham wasn’t about o spend much
more bor a commeroial Iransmitter than
it would cost lim o acquire the parts
anad build it hamsell, Ham radse, <i-
benced dunng the war, had just gotten
its bands back during 1'M6, and there
was a lot of pent-up demand for new
nigs with all of the marvelous advances
in the radw art that our magazmes had
been hinting aboul throughout the duo-
ration. Yet at that pont, the number ol
new commimercial ngs werne few, and maoest
of them were relatively low power.

Hallicrafters still was offering its pre
war HT-9, a rigg the size of a small coffin
that ran about 150 walls mto a single
814, The Temoo 75GA and Supreme
AFTO0 look-alikes were availlable, but
they cost $495 and $450 respectively
anmad ran only 100 walls, They were rap-
iy Jowssngs ot b Hhe new Iy introduced
anad b superior Collins 32V selling
Tor $475 You could buy a hall kilowatt
Collins WK 1 v were a millionare,
i pelee by wikh thae J10A-D exciter
was SIS The Temeo SI0GA ran 500
watts out and cost SISO Those Lst
twir pis cost about as much as a new
Ford or Chevy! Al there were o few
alb or 807 rigs hike the Harvey-Wells
Bandmaster, Meck Tol), Millen "SI0
amd WEL Globe Trotter available, but
they were low power, and some of them
had nerther modulator o power sup-
Py i linded

The surplus market had vielded some
BC -oliVs, ART - 1¥s and Meis=ner 1508's
m 1946, butl they were lar lrom cheap.
Allwsd Badio, Van Swkle Kadu Supply
and WEL had BC-alFs advertsed for
$535 used, 570l new i June, July and
August of 196, bal md thencatter. Van
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Figure 1 - "Grid Block" keying the 2E26 buffer screen eliminates key clicks.

Sickle and Sun Radio offered ART-13's as
late as December 1946 in the $200 to $240
range. But by late 1947, all of the reason-
ably decent, medium to high-power rigs
on the surplus market were long gone,
and there was no reasonably priced, me-
dium power, commercially manufactured
transmitter on the market.

Into that void, Leo launched the 275-
watt Globe King. At $351.45 for a kit
and only $25 more for an assembled
version, it was clearly the best watts per
dollar value available in the medium
powered field. It didn’t have the so-
phisticated design, packaging, VFO and
ease of tune-up of the Collins 32V, but it
delivered more than twice the output
power, its audio bandpass was wider
so it sounded better on phone, it was
twice as big and half again as heavy
{(which didn't hurt its image at all in
1947), and it was a hundred dollars less
expensive, Not everybody was rushing
to spend that amount of money, espe-
cially when Command transmitters
were beginning to come on the market
for peanuts, but the 275 King estab-
lished a neat niche for itself in the ham
radio market and was so successful that
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it was developed in turn into its direct
descendents, the 400 and 500 series
Globe Kings.

Here we are, almost five decades and,
according to Leo, some twenty cight
thousand Globe Kings later. Leo isstill
going strong, though he gave up wear-
ing bow ties a few years ago, and he
finally has his museum. World Radio
Labs morphed into a 30-store chain of
consumer electronics outlets when Leo
retired, and finally disappeared alto-
gether under pressure from still bigger
competitors like Circuit City and Best
Buy. But the great Globe Kings, and
their little brother Champions, Scouts
and Chiefs live on and continue to liven
up our AM phone frequencies and CW
bands with their solid signals. At 50,
my WRL 275 Globe King is looking as
though it may well live as long as Leo,
himself. So to the '275 and to Leo, let's
all lift an 807 and say, "Long Live the
King!" ER
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Have We Come a Long Way?

40 Years of Radio Evolution
Part 1

by Ed Fong, WB&ION
2900 Semiconductor Dy,
Santa Clara, CA 95052-5090

My older hames ane saving, " Aren't
the bands notsier now than they were 400
vears ago? Whatever happensd to thise
uitte mgghis when Looubd hear the Congo
asclearas KGOS Well ivs not your imog -
natiomn. You are hearing more nosae o
day, but it's not likely due to band condi
tiowes, although we are prosaently ina sun
spadd lowe, IS st Bikely vour reveiver
The neceiver you'te using now s not the
ST O YoM Were usingg 30 vears apo
You would think that with all this com
prter technology, all that 486, Fentium,
K and thatstufl, that HEF recevers wonld
have progressed o a ot whaere the
teceiviers ol limlay would be vastly S
o 1o receivers of made W years apo
Well, necemvers have golten worse, far
worse. Skint sehactivity has golten worse
overall. Owerlosd moiss preriormance has
potben worse, Audio guality has gotten
worses Soowhat doowe et for our H000-
2000 dolbars worth? Actually quiste a bitin
termis of teatures but at the expense of host
performance. These davs a typical loom
of Kenwoasd gives vou all kinds of fea-
tures starting ot about $1000. You get
digital readout down to 10 Hz resolution
You get a very stable oscillator with hess
than 1080 Hz deift. You get unlimited
memries (Hy pacally T0), vou get o com
puter imterface control so voucan control
the radio from your computer. Uniforntu
nately, vou don't get the most impuortant
feature of all, a “hegh performance” e
CCIWer.

The modern day ham receivers (o
transcervers as the case may be) are
adequate for everyday consumer use
But make no mistake about i, these

recevers will not pertorm at the gquality
ol an old Colline B-390A. 75A 4 or
Collins S -linee. Even an old Kenwood
520 will outperform many of the radios
avarkable towbay Soits st ot the manm-
Eacturers, i's in the design philusophy
i franscemvers.

Becever design ol lorty years A
was quite ditferent than that of today.
Primarily, designers did mt have the
availabality ol inexpensive MIC T
Cessors, soltwane, memonies, elc, From
that pent of view, much had to be brute
forced. Thimgs had 1o be done in the
mwesd basie lorm. Although quite often
very elegant, the design engineer had
v stick to the basics. Basic LC Onductor
and capacitance) circuits, noC A D {eom-
pruter andesd disign), movvaractor diodies,
oy PIN ity swilches, no hol carrier
dides, na digital logie gates, no gate
arrave amd mo fansy mocrocontrollers

What these classic receivers Bicked in
electromc technologey, they made up bor
i mechanical ingenuity,

Historical Review

Let'sbegin by tevaewing the sections of
A basic superhetenadyne shown in Fig, 1
Virtually all HF recvivers ane basad on
this tundamental design. Sowne ane dial
CIMTVCTSION, S are s e conviersion,
bt the pronciples e the same, This holds
true regardloss of whether i is a $5000
Collins ora RadioShack 0330, Ty all
have BE fromt ends, local o illaters {1 000,
minvers, IF amplitwers, detectors, amd an
audio stage s the ditferences in these
stages that make o pood reveiver and a
‘liti"r FEve vy

1 vou were o buy a Collins KWM- 80
At S5000 toeday, ore quickly notices that
the recetver's noise: floor cannot mateh
that of anold Callins 12-W0A made back
m 1960 (ongimally desiggned in 1958 un
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Figure 1. Block diagram of a superheterodyne receiver. Virtually all receivers are

based on this design.

der UScontract 14214-"H-51). L have per-
sonally measured noise floors of R-390A's
at -143 dBs. This is a good 3-6 dBs better
than any other radio | have tested, old
and new. A typical Collins KWM-380 is
only about -135 dBs. So what makes this
40-year old boatanchor tic?

The reasons are probably not that
simple. If it were, the problems could
be easily incorporated into today's re-
ceivers, Obviously, the major problem
confronting manufacturers today is cost.
Manufacturers would like to deliver the
best value to the customer. $1000 today
is the equivalent of $150 thirty years
ago. So what could one pick up 30 years
ago for$150? Notmuch. Maybe an Eico
753, or Heathkit DX-60 transmitter with
a HR-10B receiver. Certainly in terms of
value, we get quite a bit these days. We
just don't get top performance unless
we are willing to pay for a Harris 3200
or Ten Tec Omni VL. These "profes-
sional” receivers (transceivers) all go
for about $5000 and up. This is not to
mention the Collins HF-80 series where
if you had to ask, you can’t afford it.
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RF Front End

The RF front end is probably respon-
sible for a good portion of the receiver's
performance. If the front end is over-
loaded, there is nothing in the following
stages, shortof artificial intelligence oran
act of God, which can fix the signal. To
preserve the integrity of the signal, an
ideal frontend desires to have the follow-
ing characteristics.

1. Handle the weakest signals and yet
will not overload with strong signals.

2. The front-end should hold its own.
AGC (automatic gain control) is not a
substitute for a high dynamic range front
end.

3. The front end should be as linear as
possible and not introduce distortion to
the modulated incoming waveform.

4. If any AGC is to be used in the front-
end, it should not affect the biasing of the
front-end amplifier or mixer otherwise
distortion products result. The AGC sig-
nal should be used to control a program-
mable signal attenuator.

Let's look at the first issue. Certainly
one can build a front end with plenty of

continued next page
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gain. With today's low-noise transistors,
the Front end sensitivity can easily match
upr b e old tubwe stuff such as the 6DCH
used throughout the RO90A by Collins.
Contrary o popular belicl, sensitivity s
usually not the prodvem. The challenge s
being able 1o handle the weakest signals
and simultancously handle the 2 KW
down the strest om the same band. This s
a problem that all salitary radomen can
relate to. On board a mulitary <hip, there
are hiterally bens of kilowatts of RF energy
ranging from DO to daylishn

So what do the professionals do? Fig
2 shows the fronl eod of a Collins S-line
receiver. This is also simalar o the same
fromt end of the B-T0A. It uses a 6D
in a pentode configuration. This con-
higuration virtually hosend bhess dynamic
range since the tube plate voltage sits at
10 volts. Ths circunt is almost impros-
sible to overload and yet delivers sensi-
tivity to 0.3 uv or better. With some
carchul tuning, my B-W0A measures to
01 vy on selected bands. With mani-
mum AGC, this circuit has a dynamic
range exceeding 10dBs. Because AGT
5 kept toa minimum, 558 signals expe
rience less distortion due to the high
linearity of the front end. This also ac-
counts for why many tube rigs often
have better audio guality 1ts simply
notall in the detector snd audo circut
I mosdern rigs, part of the poor pertor-
mance 15 due to the frontend  contrib-
uting distortion due to the AGC and the
non-lincarity of the RF section

Let's compare the Collins Iront-end
with the front-end of, let’s say an lcom
733, The good news regarding the lcom
is that it dows use FET s as opposed 1o
bipolar transistors which are much more
nonlinear. The lcom circut is in a com-
mon gate configuration. To match the
impedance and provide for more gain,
lcom has paralleled two devices The
circuil uses NO AGC at all in the front
end. Thus, it is prone 1o overload. The
dramn s buased at approvimately Svolts
This gives rather poor front-end over-

loadd pertormance as reporied by many
1C-735 owners,  However, this {ront-
end s probably adequate for residen.
tial and muobile operation. | just won't
use it at ARRL headguarters or aboard
the USS Enterprise

In general, FETs are better than
bipolars at the front end but they are no
match o tube front ends which olfer
lvwer norse and lower distorbion prod-
ucts. Tubws are superior in terms of
dyvnamic range due to the high bas
voltages and are vittually impossible to
overload of designed properly

Un another note on front ends, the
loom and for that matter, all cheaper
rachios | Kenwossd, Yaesu, ebe. ) use stan-
dard switching dusdes for switching in
the various (ront end bandpass filters
As mentioned in the Mar 95 issue of
OST by Ulrich Rhode, conventional
swilching diodes (such as 15553's) are
notorious lor distortion and cause In-
ter-modulation (IM) products. The
bandpass filters are typically not tun-
able in the cheaper radios and thus do
not reject in-band signals, Even if the
bBandpass filters were tunable, the lin-
carity s usually inferior die o the ose
of nonlinear varactor diodes.

On the contrary, the Collins 3904
hats oo PEN ehiondes tor switehing. TE uses
real down o earth water switches, No
measurable distortion in these dovices!
Expensive? Yes, but it s the best way to
get the job done. Not only that, the
Collins R-30A goes one step further
which is only found in the most expen-
sive receivers made. 10 uses CAM gears
tor TRACK TUNING. This technigue
was and still s the ultimate in receiver
design. As one tunes the maim tuning
knob, the tront end, the mixer, the local
oscillator, the second mixver and all as-
sociated circuibtry are mechanically
tracked. As yvou tune the main koob, all
the other tuned circuits in the radio are
mevhanically retuned for optimum per-
tormance. I one looks mto an B-THWIA,
it s maore comples that a Swiss waltch
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Figure 2. Schematic diagram of the front end of a Collins 7553,

There is a funny story that goes along
with that. I heard that when the Soviets
seized an R-390A in the mid 1960’s, they
were elated until they looked inside.
Upon looking at the overwhelmingly
complex cams and gears, they decided
their time and efforts could be spent
elsewhere. The Soviets copied many
U.S. products for their military but you
will never find a copy of a R-390A.

The purpose of the CAM gear is to
transfer the linear motion of the main
tuning knob to a NONLINEAR rela-
tionship to match the tuning of a par-
ticular inductor or capacitor. This tech-
nique maintains peak performance re-
gardless of where one is on the band.
CAMSs take odd shapes and sizes and
wereempirically derived at Collins. This
was a mechanical engineer's nightmare,
The engineers at Collins changed the
course of history. It was the receivers
that were developed under their direc-
tion that managed to intercept virtually
every Sovietand Chinese message trans-
mitted across the HF band.

Does the CAM tuning system work?
You bet it does, but at a high cost. But
cost was never an object during the cold
war. There were about 100,000 of these
receivers made between 1954 with the
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last batch delivered to the U.S. govern-
ment in 1984. Yes, they are not only
being used in military ships today for
reconnaissance but they are still being
installed in newly christened ships.
Why? Because they WORK, even under
the most adverse conditions. These re-
ceivers have skirt selectivity that is ab-
solutely unheard of in today's consumer
type receivers. With 5 mechanical fil-
ters for various bandwidths and one
crystal filter for narrowband CW work,
there has never been and perhaps never
will be another receiver as superb as the
R-390A. The U.5. government had 10
(as far as | know) contractors work on
these to meetdemand, although Collins
was the original designer.

The first attribute that a user notices
about this receiver is the way signals
just pop in and out when tuning a seg-
ment. The primary reason for this is the
superb mechanical filters which were
designed by William Sabin. Mr. Sabin is
still consulting today for Rockwell
Collins. The subject of mechanical fil-
ters will be further discussed in the
section on the IF stage. ER

Part two will be in next month's issue.



More on the AWA 1929 QSO Party

by Phil Kor, VE4AKOR

P.O. Box 264

East-Selkirk, MB ROE 0MO
Canada

Up here in the backwoods of central
Canada few know of the existence of
AWA. Even fewer are aware that they
introduce intriguing contests, such as
the current 1929 QSO Party. It sure got
my attention and soon after the receipt
of ER's Feb. & Mar. '96 issues, contain-
ing Bob Dennison's interesting articles
on the subject, I decided to dive into my
extensive junkbox and create a Hartley
oscillator myself!

The initial version was very similar
to Bob's (see schematic Figure 1). [ used
a45 triode instead of his 27 and parallel

HYV feed. The combination of L1 (8 uH)
and C1, C2 & C3, with values shown,
makes it possible to set the center fre-
quency exactly at 3589 kHz with C1
providing the right amount of
bandspread. Location of the compo-
nents is not critical; just keep the leads
as short as possible.

The unit produced about 5 Watts out-
put into a 52 Ohm dummyload.
Unshielded, itemitted enough harmon-
ics to create beautiful fishbone patterns
on our TV in the living room and prob-
ably on my two neighbors sets as well!
Encasing the unit and grounding same
reduced the TVI virtually to zero.

Text continued on page 36
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Front view of the 45 Hartley.

Rear view of 45 Hartley.
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Front view of the T-tuner.

Interior view of the T-tuner.
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Hi-Z uner Marconi Figure 2

Front view of Monimatch.

Interior view of Monimatch.

Two 3.5 MHz antennas are available
in my hamshack; a half-wave end-fed
longwire (Marconi) and a half-wave di-
pole with aninputimpedance ofabout 70
Ohms. Tomatch the output of the Hartley
to the Hi-Z Marconi a tuning unit along,
conventional lines was assembled. (Fig.2).

L1 has 30 turns of #18 tinned copper
wire wound on the ceramic form out of
a BC-375 tuning drawer, tapped every
three turns from the top, 4 times, and
connected to S2 for course tuning while
the variable capacitor provides the fine
tuning. The tapped coupling coil inside

the ceramic form was retained and con-
nected to a 6-position switch 51, so the
coupling can be varied.

To couple the Hartley to the dipole |
built a T-configuration tuner as shown
schematically in Fig. 3. With the values
shown it's possible to match the 50-
Ohm output of the transmitter to any
antenna with an impedance between
approx. 5 and 100 Ohms. L2 in this unit
was added to feed my frequency
counter, providing me with accurate
tuning and frequency driftinformation.

A 3.5 MHz low-pass filter was
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planned as anotheraccessory. However,
the proper shielding of all units and the
sharp tuning characteristics of the an-
tenna tuners were deemed more than
sufficient to prevent TVI.

Inorder to facilitate the tuning proce-
dures, version of the venerable
"Monimatch" of the early 50's was put
together and modified to ensure proper
operation at flea-power in the 3.5 MHz
band. Accordingly, sensitive (50 uA)
meters were used and the length of the
pickup wire (inside the 52 Ohm coax
cable) was extended to 36 inches. Full
scale readings can be obtained with
power as low as 3W. DPDT switch 51
enables both meters to be balanced, if
so desired, to show the actual ratio of
forward and reflected power. In prac-
tice, this is not really required and the
LH meter (Reflected) can be set at a
much higher sensitivity than the RH
(Forward) meter.

To set the output coupling coil (load-
ing), connect the output of the trans-
mitter to the "Monimatch” input and its
output to a 52 Ohm dummyload. Tune

d
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the transmitter to the desired [requency
and adjust the output coupling coil for
the highest Forward reading concur-
rent with the lowest Reflected reading.
This adjustment will affect the fre-
quency and this should be corrected.
Any change in the position of the load-
ing coil will affect the frequency, how-
ever a change of frequency from one
end of the band to the other will have
barely any influence on the setting of
the output coil.

Remove the dummyload and connect
the antenna and tuner to the
"Monimatch”. Proceed to tune the an-
tenna (and where applicable, the cou-
pling coil in the antenna-tuner) again
for the highest Forward reading con-
current with the lowest Reflected read-
ing.

Three copperclad steel boxes (ex re-
lay covers) were available from my
junkbox. The two tuners and the
"Monimatch” were constructed to fit
these boxes exactly, providing ultimate
shielding and a very neat appearance.

Any power supply capable of deliv-

continued on page 39



Book Review

The Cathode Ray Tube: Technology, History, and Applications by Peter A Keller 320
pp.. hardbound 317 illus., 7-1/2 x 9-3/4 format, published by Palisades Press. $29.95
plus $3 S&H from the ER Bookstore. See page 56 lor ordering information

Reviewed by Chuck Penson, WATZZE
penson@scimus. mn.us

To see the unsecable. To visualize
and quantify even the most ethereal
and clusive lorces of nature, This is
why the CRT was such an important
contribution o science and echnology,
and it s difficult o comprehend the
effects this unassuming device has had
on history and society. The same device
can fill our heads with mindless drivel
in black and white or stunming visual
images in full color. The CRT can, with
equal facility, paint a picture of the tar-
get of an atom smasher or the target of
a stealth bomber_ It brought you both
MNeil Armstrong and Bart Simpson. It
can not distinguish between the politi-
cal right and the political lefl

I'll cut right to the chase. Ths is a
wonderful book. It is intelligently writ-
ten, skillfully crafted, and profusely il-
lustrated and annotated. And what's
more, its fun to read,

While the author does not muse much
at all about the sociological impacts of
the technology, the reader can not help
but ponder the subject a little. But this is
not a book about sociology, this 15 a
book about technology. And what a
book it is!

Peter Keller has successfully turnesd
what had the potential to be a deadly
dull lecture into a delightiul poumey
through the history and applicabion of
what is arguably one of the most impor-
tant, and certainly one of the most per-
vasive, lechnologies of the twentieth
century, No matter where you are odds
are that there is a CRT within 15 leet of
Yo

This hard cover book's 317 pages are
well organized and divided into ten

chapters covening, CRT fundamentals,
history, use in radar, oscilloscopes, tele-
viston, data, avionics, and a variety of
special purpose applications. There is
also an extensive reference section and
a very thorough index,

The book is loaded with razor sharp
black and white photos. ¥ ou will recog-
nize many old friends; the classic RCA
SBI", the rectangular Waterman 3501,
and one of my favorites, the venerable
Du Mont IRPL. Many of these are from
the author's collection. Photos of others
were contributed by friends and associ-
ates of the author, and a number were
provided by various manufacturers. In
addition to these, many more photos
came from the collections of the Na-
tional Museum of Amenican History and
made me want to hop on a plane and
head for the Smithsonian,

Keller has not attempted to record
and reference every CRT ever made,
there are just too many. Instead, he has
chosen to discuss only those tubes that
are in some way significant, Le.. those
that represent advances in the lechnol-
oy, or those that achieved wide spread
acceptance. Nevertheless, this really
does qualify as a “collector’s guide.”

Keller's discussions range from the
oldest and simplest to the most ad-
vanced high performance tubes and are
not limited to simple tacts and figures
They include in-depth explanations of
even the most subtle and complex inner
workings of various tubes. Yet amaz-
mply, healways remaing on a level clear
enough that even a dunderhead like me
can understand what he s talking about.
This man not only knows his subject, he



Book Review from page 14
knows how to explain it, A rare quality
imdesd.

Of particular interest to me was
Keller's chronological recap of the his-
tory of the CRT, from Vincenzio
Cascariolo’s observations of inorganic
luminescence in 1603 to Karl Ferdinand
Braun's fully functional tube in 1897,
with no fewer than 19 others in be-
twern.

As a result of his clear understand-
able style and the book's organization,
this 15 a book you can open o any page
and begin reading

1 find mysell picking it up oiten, just
to browse through it for a while.

Keller has had a long relationship
with CRTs. He built the tirst of many
homebrew scopes at the age of 12. He
has since held positions at Stanlord
University, General Precision Labora-
tones, and the Associated Universities
for Astronomy, all belore joiming
Tektronics in 1963, He is a member of
several prestigious organizations and
appears to be a very busy man. One
wonders how he found the ime to pen
such a superh work as this,

Peter Keller will make a splendid ad-
dition lo your reference library and will
sit very nicely next to Chuck Dachas,
Ray Maoore, Jay Miller, and all the rest.
ER

AWA 1929 Q50 Party from page 37
ering the required voltages and cur-
rents can be used, preferably regulated,
as HV variations do cause some change
in frequency in this type of oscllator.
The 45 draws transmitter about 40 mA_

MNoattempts ata Q50 have been made
yetas conditions at 3.5 MHz are still not
very good (QRN). As soon as they im-
prove Il be on the air with the Hartley.
Appropriately an antigue 1910 straaght
key, similar to the one used on the ill-
fated Titanic will be used to get the CW

going! ER

Drawing a Vacuum from page 15

Regarding today's market, Walker
says heis really ieritated by mainstream,
non-radivantique dealers scouring yard
sales and estates "buying up any and all
tubes” without real knowledge. He re-
sents that those tubes are then sold at
top dollar, distorting the market for
end users.

At least a third of Walker's collection
duplicates or is a shight vanant of the
same type of tubse, He will use some as
barter, to acquire other types that are
not represented in his collection. Oth-
ers will illustrate differences, such as
his four kinds of T2-40,

So what happened to his onginal 2-3
boxes? He still has them - antact and
carefully stored for likely display. His
sources for tubes started out being rela-
tives “dumping table radios and TVs"
on him.

He also came into some old TV trans-
mitting tubes from what's now the
DeVry Institute. Those g bottles are
Walker's "Crown Jewels” for display.

Waord has spread that he's a good
home for tubes of all types - including
8334, 450TH and the Western Electric
series like the highly-prized 212 Walker
counts al least a thousand contacts here
and overseas

But he laments how even the most
common receiver and transmitter tubes
are being snapped up by Asian and
European buyers, And Walker says he's
“just not Hnding audio triodes up to
about 50 walts.”

Nonetheless, Walker counts many
iriends among those who have come to
him looking tor the right tube or offer-
ing collections that he won't exploit for
maximum profil

Walker has become a name brand
since he first started picking up cast-off
tubes, pausing once some years ago
when he “took a break for cars and
girls.” only to come back to find a col-
lectors market waiting for him. ER
John H. Walker, Jr. 16112 W. 125th St
Mathe, K5 6blle2



How Come 38857 from page 18
such as the SCR-195. However the old-
est reference to 3885 was the September
1941 Air Corps document

The Army maneuvers were con-
ducted in January 42 using 3.8 10 39
MHz. The evaluation praised the inter
communications and plans were un-
derway to provide the necessary inle
gration. But the evaluation emphasized
that the Link police VHE FM radios
used by the vrpires worked better than
thie HE-AM Army radios, This changed
the direction of Fort Monmouth devel-
opment towards VIHE FM for Armor,
Artillery, and Infantry radios. The SCR
203, -G8, - WM, 508, and -H08 were ptutl
ucts ol this citort

By accident | found a production
record with a reference 1o 3855 A copy
ol a 1943 letter to Belmont Radio Corpo-
ration, altention |LF. Houdek, was at
tached 1o a WIB “E” confirmation «of
production of BC-221 frequency melers
and T-17 carbon mucraphones. The lid
ter authorized Belmont Radio and
Secburg Music Company 1o use 3885 ki
for testimg, limited to | owatt, at 3643
South Racine Avenue, Chicago, 1L 1
wonder how vou hook a T-17 to a BU
221 and get 1 watt on 385857 Mr. Houdek
must have been some super engiieer

This confirmed suspicions that
Monmouth Signal Labs were using, the
JHERS traming frequency lor contractor
testing. It is logical as Fort Monmouth
was a primary Signal training base and
IRES was theirs o use. The Fort was
also designated by IRALC as a govern:
ment test facility, amd, as such, was
authorized to use any Irequency neces:
sary for research, development, and test.
It appears the prominence of 3585 kHe
in WW Il equipment was the resalt ol
the Army Air Corps channel assign-
ment process, and the Army Signal
Corps Labs interpretation of frequency
authorizations to expedite production
wilhoul red tape. ER
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Ministure Tubes trom page 7

IF vou can't get by with two grounded
cathodes, there's still a chance. In be-
tween the %-pin tubes and the
Compactron’s 12.pin base, were a hand-
tul of “18-pin9-pan’ tubes — that is, tubes
with the envelope of a 9-pin miniature,
but 10 pins on the base. The 6]9 is a
triple triode, cssentially 1.5 12AT7's in
one envelope. Two cathodes are con-
nected together bul not to the ilament,
Thereare alsoseveral other 10-pin Ly pes,

There are two different 10 pin base
designs: one has an extra pin in place of
the shield in the center so the socket
probably could be hand made. The other
has ten pins in shightly more than the
space taken by the usual nine - wow,
*tough® 1o make that one' And gossd
luck finding either at a fleamarket or
dealer. See why | say ‘possibilities™?

OFf course the hig gun’ if you run ot
ol holes in the chassis before you run
ot of jobs, 15 a 12-pan base. Everything
you can imagine was made, and prob.
ably o few more; because the tube vra
ended soon after these tubes came on
the market, theee are plenty of them ot
there. And the sockets are casy to lind.
Finally ...

The sensible designer starts with the
common tube types. Bul when you'ne
trying, o get top performance some-
times a tour of the tube manual can pay
olt. Gentlemen, start your soldening
wons ... ER

AMI Update from page 3

certificates will be mailed out in ad-
vance of the AM Jamboree o insure
vour tull and official p.lriiu,"lp..ﬂlﬂn?
Apologies o many of you who have
wondened il we wereever going tecash
vour membershap checks. Warren,
NY2H our treasurer, melocated from
upstate New York to Eastern Massa-
chusetts and was linally able to find a
bank with noservice charges for a small
account like ours. ER
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WANTEDY
T prristine comalitbom, Collins 5114, 12V3, 7540,
ML, 40 knob, KWMI, T5A 4 lilters, 3253A
(REY, VIOR, WK1, moew b filter sddapiters, 5500,
SN, cabvinet and Hammanlund speaker

Lewe, WAVTC, (RET) AV 4700 0d ), 726- 1660 ind

WANTED: SC-100; SC- %0, KW 1; XK1 thoa 5.
M1 THA thru TSA-4 roves and splors, any conady
Purchase entine rdates, pack up 48 dates and top
Sr-.nd Exk, tl"l-‘lhr. Fy e

Vintage Manuals Available

Step way up b the finest replicated and
orginal vintage manuals available Gt
new Catalog 7. three $32 stamps. Dete
Markavage, The Manunal Man, 27 Wall-
e St Savreville, NJ OMET2. (08) 21850904

WANTE: WW Il Cwrman, lapanese, ahan,
French equipswnt, tubes, manials and parts. Bob
Cirahuam, 2105 MW S0t Ol Lsbsosena Uity O 73112
) 52510

“.NNTF.I} Ii-\.tﬂfhl :h.n I-hh-l' s o
sarmular tubwe st smphibees on oy comditee o
st for same. Mike Now ben, WESURE UOE
T, Hernadon, VA ZHGW0 (700 7613

“mm"ﬂnlﬁ\Htm‘h Wl!rmﬁ”
& murak, what have vou Allan 1 Wiemmes, 97
ll#i"-l .\.I'I'I'-"-"_ ME M3 (07) WS- 7T

WANTEI: “l'll*r historan searching h
instruiverits, The lnetramsent Maber & ot T80
ety A e L et roee, Bass 00, MO ommeel],
[

WANTED:: Collins 'I'l.“. 3D, h_“-l 551,
S50, FITH-S, e, KWM-1, SAE- 10200 32T,
any Collins sphos. Leo. KJGHE CA { 5100670 60950

WANTED: 5T, CO, Kachio € ralt & Kalin Mews
g, Wk, W, Sk Achvoue pewe + shipyg Bena
Fermandes, KPADMN, 1650 Ablas 50 Sammit Hills,
AL

WANTELE: Cawsl B39, R PA amd SPOUOEX
Mitsugu Shigaki/ 2852, Joran Kamidai
Machi K umarmto Bl fapan. PAX  JATAM (16
Adpant, thmlu‘u;u Van o jp

WANTED: Manuals for RME (G .lulu 1 VIHIE 2,
Sonar SR, Bico 585, Ameco TX-H6 Al Bernand,
PORE 009, Odrbanado, FL 380 O0RHE, (407 351
553

WANTED: Vi, (311"!' Ssoont Dhefus, Inl‘uwum "
swilch, VO Kngght VICE Savan SW-20000 wat /
SWR mwebeer, 2T & oIS tulws. Bon, WOONZ,
10 W Sath St Shawees, KS eb 20T [(917) 268
547N, Fax 2ol 0M61

WANTELY: Indoow smilitary srbertammenst radios,
phastograpshe, manals, peraal Bistore on o,
s any st youn oy e o sell Heney Enggstrom,
KIGEKWH, UM SR, Sanila Baosa, (A 9S00 (710
S5

wmmtm--ummumumwm
wrnkle) S mwter for HIHUY series BX, 000/ 50T s
Fodwram Achventurer Clobse s oout, 3065t Heath
AT-1, AR, HW K, @ awvart Muwniborw, [Mhadersrs
catalog 195844, ARRL Handboxk 71, 81, 91,
WW2 mund MIDT, O -85 FT-220. FT- 725 Greg
Carewrweonnd, WHGFZH, Bos | 1% Weaverville CA
L (T SEVeD

WANTELE: lektronis memesabuli & promswstcnal
biterabure o calabogs froem 16 190 Lo Troe.
MNEARW, PO 080, Mauescile. AR 721103 (501)
S51-87R0 FAN 9§51 R4

WANTEL: | buy ham nnnnnt woysrborg st
wowtheomving, Ron, WO W SHh S Shawnee, KS
200

WANTED: (Ml huos deshiogs o rophames, any
sorudy | separate o heack b slanck. Kb KN
AL Trouken D, Howsbon, TN 706 (713) 774-
S

WANTED: Eeath sl scts, carly bum & shortw ave
evpup - laterature, aooesswnes, broken o parts units,
amy Heath amateur gear. WASTH], R 9 Box 163,
MHLT!"'HII (715} 'l.ll Fa

W.ANI'EI} Prer P80 mmais row omnipaaters for hasgorical
mipsaum oollechon; varly magasines & siles
literature. Dhave, KEKAWW, OB W0, Flowd, VA
M [ﬁ-lll} ._H MTHS TR-2321

WANTED: Fair to ponnd vl v EF. Johnson
Valiant o 11 Will pay above average price, |
C :1'-1t'||u WASHSE, LA {‘il-ﬂ HEQ-2424,

WANTED: Vimtage AM cquipient lor personal
e, e bewcolbectorquality ormint. PrelerColling,
willvomsidor others, Tl Taprpaer, kYR, Bos i) 538,
Eheervwer, OO S0G, (300) 7402272, FAX 7776401

WANTED: HC 011 &/or spare parts. Andy.
WALKLCY, 105 5wewt Bay Lo, Carmollton, LA 300 16
(7700 K322, waabby#tuasas st

H'A.NII‘II. Inin on early l'i S0's M n.,.m-g
reppermerabive rove ity Neil Borg, WOMXX, 2219
Ridgewaosd [ NW, Alevandiig, MN 5600

WANTED: Ik / hetory amn WW2 TUS radio
system bt be. Any bedp apprscated. Thanks
Careg Cavvmwond, WSS B 1125 Weaverville,
CA SalF. (7)) 52090 22 o

I'I:rmeremmbtrxltlgum
the words in your

are over 20 words, Ie{:
wnd!lu-ﬂsforﬂ:h extra |
word.
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FOR SALE: T-Shirts w/ Juhmson Vikiog lisgo-$15,
stabe wize, Viking Radio Amateur Badio Society,
POB I, Woseca, M_bﬂlﬁ.‘i.

FOR SALE: Used technical books - radio,
electronics, math, military, magazines, etc. List 51
{atamps O ) Sodtwave 2 Dhept. ER, 1515 Sashabaw,
Ortornville, MI dH46D

FOR SALE: Rr‘u‘uhl\h'.ﬂnm -II wirdagy: Dvake
EF. Collms & others. Flease call for imbo. e,
WAPNT, ﬁ-lnw'u -

FOR SALE: B&W S100/51000 VIO dial everlays,
super wlﬂv SI0 postpail. Marwvos Fioah,
WAHRE, Bos mllw. wi 'I.'F".‘?"-I“H

FOR SALE: Swan 510 stal freg ome ., e - S00E
Gonaed Communcator VR, 50.144-220,
erptonal - $91 frond paseck bor 3 Cleyg Jos,
wchdes dial sy, eae - B0 Halloraiters
front paned fos SE-400, MO - $90 Crag Picher,
WASHEN, |08 Krrdan Dy | Libsertyvalbe, 11 G048
A7) 6715

SELLUTRADE: Moveaws Sapgnal Shitwer EX. - $125;
Tharcharsan Multdhand WOW wmitr, Milen RS0
amp'W /K115 - $000 WANTEDEL) rovr Thanks"
Tom Smith, NSAMA, 1HIM Elmunglon Dy,
Cypress, TX 774202062 {713) h- 36k, 9576420
w

FOR SALE: (1) RCA BTA-IMX AM broadoast
wmtrs - S1THN for the commplete ome - 38950 lor the
one that, while nearly complete, needs work,
DaMomt consale TV BA-1DL -5, reguires
aliginment & venoer work - $THE Bromawack TV
Hi-Boy comsade (tunes Channel 1, Chinese moti
cabinet, nol working] - $700 Dennis Jacksaon,
KW, 19 Boas i, Wilkom, C1 6B 1M1 (HI8)
Trld-425

FOR SALE: Hi-1580, s H?'I - 72HA LT
PSTI7SA /SR - %75, SX100 Mark- 101, mint - $200,
Conset Comim 1 - 530, Cenongee Shate, WAREA,
200 Vieginea SU NE, Albugquengue, NM 8710
(505) 298-7M7

FOR SALE: I l.llllﬂ-l!h"f! i 'H-& ILW linvaramp,
w1172 buabee, WL - 500 B VMDA, mifr. Ammeden,
goud conds, rack mount - SMKE B-I9WA, mir
Sepwart Warner, Miltronis rewsork, w /ong, cabvimet
e comads, rare - SA0 Jay Spivack, NTIOT, 3255
Woshington Ave 52, Kent, WA SHITL 20 ) Ho

FOR SALE: National HRUW0, cls A/B/C /D,
ol b, speaber - S50 Hammariund SP-S00-4
- 83501, Collines 75A-3 - $350; Heeath DX 000 - $16;,
BC-AHE musmd shoer - SHEL Al s w/manuals
Prefer pick up. Marc, HI.IWIIH-FJI“I e

E.LEmﬂN T_Ulﬁﬁ FREE 1996
Catalog, over 2,000 types in stock,
Electron Tube Enterprises, Box
8311, Fssex, VT 0545]. (802) 879-
1844, FAX (802) 879-T764

FOR SALE: Homeemude galena stal rods & parts.
Wirte for detaibs | Gandoer, 458 Two Mike Crevk
Ed . Tomnawanda, MY 14150 (7T16) 5730447

FOR SALE: New hnobse small shisted 754 002V,
Saprerpon fhubed feariy ) $1 60 ST peanter 5751
Loword] Themros, AASZTE, U 15105, Freaws, CA
T l"'l:"'l 227 1nils

HWR m[-_ Fooas g s bt bood 4000 o Lw
S B Rodirwess, 2007 Malaga Bd NE, Mo
l..".r WASEDULT WP T 47T rureskine st atrect reed

m“u Flallss v aiters ST S0 ol \.-'J‘l-.-'-.l.ﬂ
-$55, 45 AKEL Fandbswbos Mo b mowe | SASE o
Bt WATIHIN, IO 32 Aumenille, (O 97125
(SN TA 1 149

FOR SALE: Zerulh Tramsasvans & band WW I,
gl comnadn, o 115N SUEILY <hp WANTEL:
Coonimd AM rigz, o b A- 1 shapwee. ik, AZ. (520)
L B L

FOR SALE: CO mags July 1990 thra D 195,
complete - S15, Francis Waggoner, W2I'TL 268
Barbin Ave., Watedown, NY UM (315) 788-
In2l

R M.Ll A0, chean, 11 only - $1500 Lo,
WAk, N! (O BT

FOR SALE: HUA WV. BP0 w fmanual, h 1/2x 4
A2 meter, exe comdy - 8], free shpg, Joseph
Foarth, WAZTRT, 321 Lo, Voe Aces, Wheeling,
W 2N, I'III-II R | T IS T :milhllﬁmﬂum

FOR ‘:AII‘; H AH0A AL exe conds - S350,
WANTED: Mavy RER/RBU rovr & acvimsories,
any corwd s, Pacl Busok, NAYBO 2HIOE. Lomband
S, H.llll:n-mrr, MY 212N, {410) 327505

FOR SALE: Collins repair: FOC licensed
Tt sam, wor pegant the Collins gray o, e 5
o, WA/ DA et e ol sl | ks, Merke,
WIS, FI (152) 56l 16

Illl"j..ﬂ.l.l: et grm*\lii‘ ARVrcvrincabinet
e Sl e bk Doty Rhasbes, WHERCAY, 1124
N Dorset B, Troy, CHE A5 (510 TF- 1546

FR SALE: Valiand, restborable comds - $125;
Jobwsasny Matchdwon, e - SHE) Robert Braza,
NIPES, 2 Harvand S0, Pawie bet, RTOCSs0 (400}
TEL el

FOR SALE: 1" 86408/ 520 g gen, 045 o 520
MHyr. i trannl cose, complete foworkong, AM FM
CW & pulse - SO0 HF-ORB DO curvent

SI25. & LIPS Stan Kromime, KOGYE,CA, [T14)841-
S

FOR SALE: Bare Heath HX- 11 smte, repos boaged
D0 admaed oend, ooy munaial, s ER, Apni
1995, pg, 12 low phote, story - $175. Sam Hevener,
WEKERF, V&) Evenctt K, Kichiwkd, (H #4750
218) &5 1244



[FAIR RADIO SALES] |

‘ * Military Radio
' * Electron Tubes

1016 East Eureka Street
OB 1105, Lima, OH 45802

Radio-Electronic Surplus Since 1947!

* Variable Capacitors and Coils
We have most R-390A spare parts including:

| VD 1/ R-YHIA (not Colhns), ased Sohocked - $45
| IF Amp with gossd Bilters, but less RT50, usesd - S100

419/227-6573
FAX 419227-1313

* Test Equipment
* Transformers

I /RETS10 Ballast tobse, unmazsasd - $17.50

Shipping charges additional! Ask for our 199 catalog!

FOR SALE: 7500 MH# adovom ades abs, M1 50w M8
A (pwmn sapres oy ), Bl cosbeer, srvtall westyuctions
$2050 pypd . WML 001 8 o 712, Hlarpwers toerry
WY 25425
FOR SALE: MNepabive oyele loading circnn
wasbrnie S 5L Prostect mosdudataon daneformer,
valomid puositive preakn WHERBER, A1 Bobrobiood
I, Fhsrenae, Ad iUl

FOR SALE: Collins 501 saerves dhevm overlay - %10
e, mpewily which Hon ks, KREAPK, 555
Seerrinsle Winnls Byl Clenesww, FL TR (HIT)
TR

FOR SALE: (2) | iathy CGW I bubse sove's
Huwawceer, S50, (RIEVY 70Nl
FOR SALE: Mobtoeola €07 000 LEHE HT, new
2k, Hleath AKS, spbr - S75; ety T3 el
S0 heath HEY 10 kerwerr - 35 Heath T sharts - 515
#5050 shpge, Flallwrafber SE- N0 pork rig - $15
RLarty [ hale, 10 21, Blywersbsrge, BN IRSIME (1 PY)
ke A%
FOR SALE: GF 12 aercralt smir, tevh mormnads,
dynamutors. AKKEL Momsibssds, carly 78, 000
Surploe U vmveraon Dlmsdbss b other oy past
books. [5SASE lmid Patrick Marmeaoa, &0

Kimgoaway I 50 Liwsn, MR R ADES

S H

FIMR SALE Hallsraiters SN 107, enc coeais
275, SN, peear el - 5125 Hwbaod 5 e
teieer o ovsnalteerweter - S0 T MLL 0TS0 oo,
sl - B0 Bon, KUMWTL, MW TR Suenls
Werea, A VNI () S™ KRS

FOR SALE: Bepanr! Badio vepanr, tulse on sashad
shate, reasoralde rates Jim Bupe, ABTTE. Westom
Armeatetr Badio Repair o, (WARRLC), TUHL (97
Corarylanvl, WA 9547 (ndd) 26700010

FOR SALE: Mise military sqquipment &
accrssoraes; hoom Smiliary maraals Dt availalyle
Henry, KUMKW HL PO SR, Savtin [onan, 0 A B
{07 S 5T

FOVEE SALE: Vintage talss (BVA VT el i
assorled radhiod wirelss elegraph books &
A, [ERI- TS SASE list Jan Perkin, 524
Phsrwita U amy o ¥y, Heea, O 8 9282

FOVR SALE: Cinminngg tdmmn walbisr ruir o p|||.|||l|,.
n--|'1r|.u||||'llnr| ik ls for BOREAL SP%ERR IR TT,
Hred®, SAIRA & mare Pobs Bk ik, 1524 58
Frowparr, T, A BET LY (500 a24-58024

FOR SALE: Yoo FTIOIEE sove gowid comls
Im.lhnpnl-.'-hn 12V hawok |.||rulrnl-.ﬁ.|'|m|||m.l-
LA 1Y .||$|1; I hompebos | b, Pt 50000
Lo, Paraahise, U A PR [9)6) B2 W72

FOR SALE: FO 150 w fmaneal, possd comady
$150 s shpe, FAC LV, NP inbers -1 5 11 only
Bosks, KSRNE, O, (2 heh 122 85722

FOR SALE: Fal troovs {vwew ) NA® T Swadl 124 T
wisdings b 5725 efe 1AW prum - S22 50 fawe,

Wl AS A (Win) T

FORSALE{ cwnmrsmes otm e balw= 1§ J 57290 80 1A
WL RO ASRL INTIR RO A 1), BIIA obc Hall
i wmelabuam, 1) Mdsera [ ME, L onfar Rapsds, 1A
SRMT- AL U LTS



WANTED: Very early Hallicralters anl
Hallierafters MSalver Mardhalleguiprent ol
Skyriclers with entine front paned disll alummum
avlor, S0 radio compass, 553 Skytramer, 5-15
, wionml comiobe speakers - B8 & B0
HT-2, HT-3, BC-9W anlenna hener, parls,
advertising signs, paper memorabilia o
Hallicrafters. Al want BUA masdel AVE-TT
airport tower recener. Clhiock Do, WOSEOG,
“The Hallkraltors Collector™, 450 Bussell D,
Assting, TX 75745 (5120 HO-N0T
WANTED: Infosm the ok Alld oot s g
Fen messsarc i, thwe commparry b an artscle in ER
Mewd arwectonfem, stories, hstory ot bt H Aeba,
FEWOIW, WSS Woaprnes Wb Ot Ann Arbr, M
S (RI0) Gl 00wk FAX (RI0) &40 TTIR
TaMT, Imm; i

WANTED: Visators and H“\ by marsum l'l-'l
e mbd amuateur or comemeroul Bibes lorergn
and dormesdi punburad. traded or donahons
welonme All contegprmnderne ancwennd. Kel A
Ye (hde Transonsttosg Tulw Suscum, 1UO8 97,
Cresoent Uity, CA 95531 (07 464600

WANTER: Kleins hmbdi teleprinter models: 311,
D2, AAN G-, ANSGEE- I, ANSLICC-39.)
Tom Kletschmidy, 56 N Maple 5L, Prospect
His., 1L 60T0- 1021 (847) 255-HI 24

WMTED "\I"-IIII,, FH Seott rovs, only in very
o corndy Josar Conggas, FAATL. Contact in the
*iuh-., Kt Iu-llpr T, uunul ]

WANTED: GI'R 0, "I'l. -i" H.m:.r.m.-n SN-EH
I-f..'hi"‘!ﬁlfr rovrs Jamws I Caewer, W0 Overball,
Hechiond, 1% Tnil?2 TN li‘ll"'l“l—“ﬂl

WANTED: Henry 2K Ultra. Tabastu Nakamura,
IRTTELL, 202 Misbosriggeoda Sharveshi, Miyag: S0
lﬂm FAN: «%].224 ‘lr-ll'."l.

N.&HTF[EN&\- Andatn T !l‘i'ln‘r"ll-'ﬁ."m &5,
SHDTE, STV, Tarmes BX/OX, VT-T3 EV 05,
R, 619719 L £ only. Tom Ells, Bo 100R35,
I'hl.h TN 752 (2M) 33105, Fa XRA0207

WANTED: St rove SLRF, RUH o other SLE
combiguration, any conads. Ken Kinderman,
WHROR S0 F Tah S, New Yook, NY IR
1 ""'I"'ﬂlluu.l-“ﬂlﬂ tm

WANTED: O tubwe ammps & simrs by Western
Blectrac, UITC, Acto, Peerles, Thordarsdaon: jereaon,
B EV, Altec, WE spha's. Mike Siwmers, 2032 W
l'w\.ﬂmnﬂ-.. B nds (3024 ‘mulﬁ'!

WANTED HE I80,45151,AC 3814 Ko

Matcedai Japean TEL S FAX O] LR1E75-24-90 15 0-mail
Sy T2ty T vt §fy

wmmnwmm“ﬂumnﬂl '*l.n_x,
Josburean Valuand, Divabe TR, othars vos ne dongaer
redd. Crang Pitcher, WASTHIRN, 138 Knsten D,
Libertyville, 1 olNME (RAT) W7 1599

WANTED: Very Cassd fovese comnd s Kmigha ko V-
VIO, Collire S Line 75530, 251, V284, S1ak
2 Hedal Samvmwsnes, NASK, UK, l'itl‘llﬂl-uﬂ‘l

WANTED: Mics by Allo, Newmann, ARG, WE,
Somy, any vinkage; il compressases Cimiters; will
trade my rane WOS tubes o mocs. Mikae States, s
A1485, I.nrhuub. H.I\ '.I'd?il‘i (W17) 450-H19 [‘il'l,:‘h

HAN‘I’T[I— Mtt. Wl Mll. Ird MlLHZl AHNIIH
ARN-127, SSTIHER, EY2S, Wiloow 807, cables,
radaim, msants, manuals. James Trebemme, | 1R
Chapel R, © thm. ‘lM M4 {?-I[‘-IN'H! h27T

WﬁN'I'ILDt{ l.'lllll'l.'i Il'ﬂi'l 'Iﬂh 1-‘:11 R H-'il‘-
1, KW=, HIFBINE series, Ilullhmiun SX-115
Richardd, ME, (407) el ps

WANTED: Glidne Scoul Pheluse in gownd conuds,
Koight T-600, VICE Swan WM SWE S watt
urh-r Hnn. h‘x l'?l ‘I T W‘l-l Fas 268-(Hsl

WANTED: Midel B0 145 s vinlage BU 148
w {dumond loop antenna, sentimental as |
operated thes wnil in U Army P08 Pt Stewart,
WALV, 1M Ruth Ave, Walka Walla, WA

IEW (SO Sl

WANTED: () National NC150) or NCS0 or
aguiy reutralunngconderrers. Lames T Schletett,
WM, PO, Codartowen, CA MHIS (70 748
Fh

WANTEIRL th-h;hln J'i'ﬂnrhlﬁﬁ
Freod Blommaskd, WisYEML 175490 Shasve O Towr
Caowe, CA Fhi5

L

WANTED: Casd wnvuthlm T |'I-‘Ml'| tor HIT-
W wrmie, rased conls for DU 4 Jobn Packer, WAOCT,
WA/ 25 bl 51 Sprimgelade, A IS 144.(412) 274
Rt

WANTED: Manuals or vopies for the Simpson
Mool 3L apacohmeter, N L model 83 Sggnal
Traver Kichard | LaMark, MITXE, 6822 T kaluwe
R, Wil“.mwu't, N"l' H'IH"IH'W i'il"r]'ih“l "'35?_

WANTELY: For IIHH ST, wosil satn 13, B F & tlllrr
sbal: fore HEROMSETT, ol st A 1, F, Fand #XC)
stal calibrator. Jack Ellis, 7607 Ensley Eh,
Huntsville, AL, Y902 (205) 851 6640

WAN‘I[I}L nlIuh""S.l\ 4, state prive, comdx. FOR
SALE: Dvake TAXE - 885 Century 21 digital - $175.
Al as m Shike, WARNCEF CA, (M) SpR40HS

“'ANIH.)‘ .ﬂm'l AFS-4 r,uhr parts, FEN-2 e,
TR iemis, SESA dems. Steve Harthow-ka,
VW Tsah, U, L1 slnS0

WANTED: Clobw Sooul Dhefuse, INC- 3007 00
walibwrator, voserwis ally nioe, tube rovr s & wmitr's
that de=srrve 2 secomd chancoe af T, Ron, K5 (913
2085970 ol Fan 2680461, 24 hes

WANTED: Military radwes Consdun WS 6824
TN A st cntern Fusopean B3 st Leroy
Sparks, WeSYU, 924 W MoFsdden Ave, Santa
Ana, CA 97707 11 (7H) Sv8123
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Svethana o prronsd $o present cor oew X1TA Haigh - Mo Unodde, ol st e
ernpemaal R A way, betose oo comting chanpes. Faypecsally fow Wl
tulbee s abeuapned by an enpurailelod sean o

gy low wirperss porfs e

"l'Fllll“l‘*'f*'lililiil!--Fl!livlillllltllllllltll|k

. ]

| smamers, ths

E*iil*ililillili!i-l#livll#+l+llil-

Stocking Dealer for Svetlana
All Transmitter/ Audio Tubes

HIM-T755-2 305
Dee, WAPNT at Sound in Mind
Wayneshoro, Yirginia

FOR SALE: Hallleralterm SX 24, matching -'.Pkr.
manual, reversable interoal modifcations w
documentation, mo paned bobes - $345 Liship
WATHIL, [0, (208} 756 4147 abter (00

FOR SALE New list -hundoeds of manuaals,
schematies anad servioe indorimation. Send -slamyp
LSASE. Davad Cromwell, KA LN, 4 Briarwosd
Bd.. Morth Scituate, 1028572805 (401) 9% 1845

FORSALEClege 22er - 875 shp'd, Globse 4 2 VD

525 shp'd; Mational NCL 2000 il bt works &
sqpare par fulbses - SN PL onldy. Mike, WHMW T
PA, (7T17) 655746

FORSALE: Dvabe TR-40 - $185 T4XB-$150 AL
4 - 90 Colline CT-1 - $115; 31284 (W) - $165
Hygam colleviable fodor repeater - 5« LTS
WATAIPX /R ML (NI 781 8717

FOR SALE Army helmel antenna. one pace
resiliant monopole & groundplane w/ShMA
oo towr, bbe mew - 310+ shpe Mike Bittner
25 Sunnyrdge Bd, Pakes Vendes, CA 90274
O 377 -7

.
.

.

:

.

-

- | B Fawermally mgproved woeds corams s

= amul corsms wraslsted plaie cap

= -

= B Ietetmal stro tane alermrid amad asppwsricd

- i UM | bewrsomtsl st

- [ o wjpacalon v ot r

- J a & Fhgh qpaaly ottty ve ana
o BF Saperhly oatched FLECTRON DEVICES
-

A - v a e, | Hesdgerters: EO00 5 Mool Parkasydctville. AL 580

B mimeiar mfls s et s B et s g PO SOSTRAC- 1304 + Fax 0GB00-0077 « Toll Free 000236 6300
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. www. svel lina com Prone 415700479 » Fan 4157300000 = Toll Free AO0-5 SWVE TLANA
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FOR SALE: Nan | CROY (190 stalion
s o) T MO 1IN, ppmcosmrrmion
sw Fimg, wersion wo/art dovo frond panel, matching
«Fli.l SO Batmal AL N sevr prwr sply - Gail ]
10 - S45; SW-5d - $5k Heath HW- 16 - $55; 1930
homebrew (kit?), threw (ks resgen wf plugs-im
virlba, Tehack wrinkle B calvnat, .llr‘t|;|.|.1.|_l wial, red
knabes, very mice & very cole - 575 19406 C0 limited
wiitbon hardbound  volume $H1;, Sam's
corrnerbcation rovrs vasls, OB 1 S0CTE-2 - fd S
TVE-03 & R4 - 8§15/ v, Radio Workd Weekly,
145 btues (V929 0905) - 8125, Antique Hadio
Classified, Vol 1, 01 thea 195 - $100; 2500 new &
MUY capacitaors - S50, B0 tubses (local P only)
SHN (olsan). AN 4 shpg. Wavne Uhildress,

ECTELUE, Rl Bos 2M0A, Altavisda, VA M517
(RO Ws-Jiim2
HOME SALE: lterms from estate. The following

exquuprrment as ooty « wnpebete bt bovs masderate
sanrisce: reest own calviets aod chassts. Sl o #
shipp Contral Eloctronics 204 - $100 Sdeband Shoer

S0 I“L'thlll"_“-il“ SN HTI -85 D a0-500
D PASY - 875, Iestructograph, rough - $3. Don
Knotts, WTH]S, 358 NE Arales, Hillsbsors, OR
T2 M) R 1T

FOR SALE:SUW0 /3I2A- ) chrome Lamg oo &
grdls. kHe diaks for ol Colls S0 Jaows gray
equip. WANTED: 310A-1 esciter & 302C-]
wattmetes Butch, KIOWES, 550 S0 Mary [
Kiw ha=ibeer, W% S50 (ST JRE-(D44
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WANTED
Callims promotioaal literature, catalogs
and manuals for the period 19331993,
Jim Stitzimger. WASCEN, 21880 Via
lrana, Valencia, CA 1155, (805 259.
2011, FAX (885) 259- 1518

WANTEL: Collins - Amateur catalogs, sales
Iierature, manuals, peomotional items & Signals
Richard, KEWCPE, POR 992, F Toro, CA 920
D992, (714) BAS-Jike

WANTED: TMC GIPR92 HF Rovr,  Hank, Woski
(BO2) 2811681 FAX: 2H1- 104

WANT ED% Copry ok s bwemnatic .-qw_r.ltum& cireuil
description, Heath CR-1 stal rove NoCC, 2008
Llll'qm e U, San Ramaw, CA se

“ml’ﬂh Hucath H:I""l- et 'lq'-h HM SALE
Eneght BIN0A rovr - S65 1625 tubws, WIW 1 Latent
“B 1:5"1 T, hll’“’! MA, tril\-i Loy, B U

"JINTE“' \hﬂ.ﬂl w bemate Spumres-Sanaders
SSIES. H. Weber, 5805 W 100, Ok Lawmn, 1
M55

WANTED: Manuak: for BC MSC, APA-8 SCR
81T, SUR 613, SCR-S87. Cary Cain, POB 521,
Shakopew, MN 55379, (612) 490 1794

WANTED: Pwer sbime for Heath momitor soope
SRETA o punker momitor. FOR SALE DX60H - %65
Mosrm Roswow, WICTX, FOR 402 W Bridgewaler,
MA 02T TW! SEL-HLN

"ﬂNTI'“ lu]ll.!u. \Ill 1. Feilon i\'mu.l_ Tiwa
Shorcline Dy, Star Harbow, Malako#i, TX 75148
H'ﬂﬂﬂﬂ."{u

'I'ANTED My hnt reve, Hammarhend | It,!lh'hr
AJC.S-300 jobn, AK [907) VI 9157 Alsskos bume

HWHHH 92 S | X ‘l.ﬂ.ﬁfk‘-f"lm N
VHF w /oo, rmasrwcabs CnA N PUS NS 106, Noreas
NP, Ralurmas

159 E. 16th Ave

Eugene, OR 97401-4017

47

WANTELY: Huge Mavy equipment: shipward &
shawry radee, radar, & samar, mand th s
Willwam Dverrell, W4 S Chester A, Park Ridger,
I pils (BT K25 el wmw CUE

WANTED: TMU GI'R 92 Hiallcratbers SX28, 042
rovrs, oolkector quality, complene lolun, NES
T Camder Bl . Pensannla, FL 125230 (0) Wid
il

WANTED: Military electromses, KIDF, radar,
corrmEmirsc i, sl ﬂI-.II'HI.II\.. I|h'\'..l-|ul|'_ it
What have you wot” Willsam Van |.|'|1|1r||. U
2L, Peppenell, MA 00863 (508) 408000
WANTED:; Hallivralters HT-0, 00149, T4
Mationad SW 3 masdel 1, 6 & 12V versions; idber
e S ham gear. Dean Showalter, WAGH, 72
Huckboard Bal |, Tiperas, N S7059, (5§015) 258 1370

WANTED: Walk e Johursom or L omumumicatnnes
Flectromes Dne annbo, catalogs, manuals or
exquigrmsert Terry OV auychdan, WAV P4 Tos
el Maalesiwn, WL ST, sl 2041105

WANTED: Rewand pranald tone Natwnal SW 8 hasd
tubws but only o st ool cons. Bobswert Fraemmark
WIED, FUB 16T, Dhaxdbsary, MA 2R 0l 7) 90
LAY

WANTELR: ol Kirge S0, AL Boor O smibes, any
vy resnably poiced. Terry Collin, KB9A LT,
I8 N Tonmabawk Avee, Tomahawk, W1 S4487
(FU5LA53707 , 450 -II!I;UUN.»

WANTED: Will jlw premium prices for
utuassemibload Fleathkil rigs, HW-S, W 54080,
HW-S, et Caary Dk, NTERX, WA, (o) S45-
7R

WANTELY: In prreatine conads - Colloes 51H, 2V,
TEAL ST, 40 ko, KWREL, 75A4 filbers, T250A
(REL IO WL, meech Bilter sclapeens, 5501, ST
AN, Cabwraet, & Hamerearbond sphr Lee, WSYTC
T, (347 A o, "h Tl o =

WANTEL: Swiin e qlh wpe 115700 m-rkmr_
n"hm Bew 55, Mok, € tHILJ (9700 Bed- 7228

WhNTEI} Beplacvment meter for Drake WV,
RA0A mwters; MNational sphr e NOTN, Frod
Watson, KBENRE, 581 W, Summit S, Mot lane,
LY AS5 T, HIU‘EITHH- Ry

'-\'nNI'lll" O s hl r-‘.n. U1 h'u- Posvienna; 10 pﬂ.
fie 564 tubwes; octal, mobded amphenol, Black bl
sichets; Topin hoadiers by Keystome, Knapp toy
electre mators, AL Colbsert radio info & crtabops
Famvs Feead, 53555 775W, Cutler, IN 46920

To join AMI send $2 to:
AMI

Box 1500

Merrimack, NH 03054




WANTELD: WRL-20 senty, HB smites for display,
st b miseum quality; thousands of 51 cards
i praper wealls o Amatenr display Call Le, (402}
FA2- 108, Western l'!‘-r-nlagt M, Omaha

WANTEL: I'lﬂllll'l"l.ﬂrll.lnd M'l..nll,u,lbN parts, paris
unils, Brom the serles Comet, HO, SI° Also
accessorees, catalogs, spex sbwadts, mwemorabilia
Kobsert, Amateur Kadio '-nplm. ﬁl?] 76721

WANTED: l‘ﬂmimuluﬁ-u awh lnrnkl Fariada-t
and VOX guitar amphifiers. Frank rap, AT,
Bl W. Forca |Homme ll Cavenbedd W1 51228

Wﬂmm mmuh erarnab. for 1w
telsled equipment o buy o swap. Catabog
available. Pete Marbay age, WATCW A 27 Walling
= ‘.nﬂﬂ'iﬂt N-IIHIS"' AN TR sl

“'IN“:I'& Uhrng, hibwe v o Hndun-pn*w
avar e s by, Shas Pulee ty et B rasdies. Walter
Evan, 71 Gy Ave, Reewnla, OA 91005 8IN)
HH-ETS

WANTED hh;tln Barger, folwean ek KW
Willing, to pay lop $ lor pristine conds. Lee,
W"?\I'TI_ II ml.‘nnmu.n T2 Dewdl (1)

WANTED: Main tuning capacitor o Heath FHIW-
It nowe, 2- 100 Lowsis [F Anfuono, S8 Kidge
B, Brooklyn, NY V1AM [7T18) 7489012 after &
L]

WANTED: M2 (KWM2) pwr sply resister strip,
b 502 Brishor hey sl sonews. VEOIHFB, A
Parkers B, E'#l’hhh* Vichoria, Australio

WANTED: ARU wmir 79 | MMz ATA 52211 (s
el imsbrusc tion plate). Ken Koltholl, 5757 David
L, Fanrfiebd, OO0 RS04, (5179) B58-2 101

WANTED: Hallicrafters HT-t xmitr. Winston Burt,
TS I k] Bl oy, MA TR (4108 Jo0-
L R

WANTED: Manuals for TS 179/ CRN-10; Scistt
SLR-12A; antenna coupher CL-13RR; fost wmt 1-
176-A vophiss UK Henry Engstram, KIMEKWH,
|‘m'-'|ﬂ-'lﬁ Santa RiM CA 95402 I?lm =i-'l-‘ 5179

WANTED: K H.mﬁ W0 e condy, Prefor "L 200
mile radios MD/WY. Wil consader all Davee
Hsmmbsertsann, W, HC 86, B 1214, Fort Ashby,
WV 6719 (U) 2s 455,

WANTED: Condener, carbon and other early
o ast microphones, casdior trade L Stoeehe,
Hove 6200, Kinygsland, GA 31548 (012 7292242
WANTEL: To buy any Lunch Poss & related
items. Acthue Fritz, NISFE, 14 2nd St
Montgomery, PA 17752 (717) 7-2674
WANTED: WW Il faparvswe military radio of any
harad; pre war Japaneee 51 cards, Talkoasds D, 1-
214 Mincumida, Sevabu, Yolohama, Japan, FAX:
M1-B1A5 Wil N

WANTED: WW I baparm=as wmitrs & roves iparts,
phug m conbd bor restorsteen & FR arules Ken
Baboin, B, 600100 Britta S, Ste O 106, Berad (8
TTO0 (NIRRT L cven

WANTED: Humvsrrwr bumd O oot Pros. AV mnosded;
Commet Prov cusils, parts & prarts wets, Hallbsralters
S%-11 ddual plate. Millen 0801 esciter. Dean
Shamwalter, WARPTH, 72 Baschbward Bd Tpevas,
NM BT (5R) e 1 DO

WANTED: Colline KW-1, WS-
WAARLC, NE. (#17) bl S0l
WANTEL:  Johmson Challesger, Adventuner,
Mavigator, gownd commectic condy. Doug Knedl,
EASIOA, 1D St Chincle NE, Wasava, MM S8
l'll'l'i"l HS-HE2

h‘ﬁNI‘I:U' Il.lllu'r.l.'lll-r muH s, S0, SRS, ST,
or SXTI0 in wowking cimds , acdvise price + shpg
B Fermanabez, KON, 16740 Atk SE, Suimmni
Hills, PR (09X

WANTELE: K47 sphr for SXI0 MEY sove; fiolison
P22 VEOY Dt Eiwell, BASIOA, 400 Ath Cir. NE,
Wasaeca, MN BB (S07) K35-881

WANTED: O 100 i oo workiog cond s, xial's
feor e W o ool B0 & A0 imiees novice bands.
Pete Cullom, KOWEREX, 1332 Hardem Blvd.,
L Huni ([ RTVE (H15) -uﬁm?r

WANTED: Collins KWS 1 or :1mrph~1~|—' KWS-1 /
TAAA station. Will commider all units availablie
Crary, KEBKR, ML, [616) 685 5792, Compuseroe
YT, 100

WANTED: (i U‘Ilflnm rodary swilch for
Halhoraffers SX - orh - 100 W21, N, (08 s42-
ol My, shoresshoytin. reboom com

KWsS- 1

I name il, we may have il
Purchase Radio Supply
117 East Hoover Avenoe
Ann Arbor, Michigan 45104

PURCHASE RADIO SUPPLY
Elecinic Radio entbusiasts. Tired of antisteptic electronics stiones? The answer to this sad
copdition m a heavy dose of Purchase Radio Supply
Locking for iransamtting and recenving tuhes. components, hardware, and publications™ You

TEL (313) 668 Sa%
FAX (313) 668 5802




DOVETRON

Dovetron NB-1 Noise Blanker

Back by popular demand!

The Dowvetron NE- 1 Moise Blanker 15 a small solud-state devise that plugs divectly into 12
323 anad 124, which are located on the lop of a Collins KWM-22A HF trimscever, The NB
I may also be anstalled in all versmons of the Collins 7550 % ) reveiver

In addduimon o noese prilie blanking and random noise suppresseon, the level of the reeeved
signal may be amphificd 15 dB or attenuated moee than 20 dB. Specs apaon regueest

P.0. Box 6160

Nogales, AZ 856286160
Telephone 520-281-1681
FAX 520-281-1684

FOR SALE: Thousamds of besbed tubes w )/
wrrandy! Fadb wol & tew Bubwes Baay Dhese spare
tubes for your tube vadio, awdio, ham and
ehertrosnkis Mrd tulbsw= are wsasd a0 abosd 177 ool
mew, eriany are aronirsd 31§ uce b b ol os tal,
7l G-pans bt AT fusbss e besstesd on TV 71U
tester andd e barsasd | gove a0 W day svarmenty
Send wants of SASE with two stampes for list
Damvied Mooebamn, P25 E 1ol Laoe, Phowenis, Ane
HSOA0 (AT 2407420 v s oot oom

FOR SALE: Just relvsasind: Senad 2-stiamp LSASE faa
lati=t CMde Tymme Radio Coo Flyer 1908 Ofde
Tyme Rt Asmpany, A5 Ly ntomeswille K., S
7, Stlver Speingz, ML R0

FOR SALE: Collins V-2 for Hhs up or parts; 13
parts wmpy Macday AEA wmir, used on LISSS
Phoenin, WA, pwr sply; Clobe Chiel 904,
HI-LIHF sy poeres, Bycom sehoctivie voltimesters;
Heath audio gen Wl owrlalvan, 1450 Miam e
NE, Cedlar Rapids, IA S2402-2903. (119) 393-8075

FOR SALE: 1 rack cabmets 100102 « 14 w/f
Bleverer: M 002 0 1H 20w 14 0w 15 1 x 12, Blank
vk |-..|n|-E-, A, 78000, 0 12 e PR onlabuan,
50 M Dy, NE, Cexlar Rapicls, IA 52902-2937
3% PO-HTS

FOR SALE: Caowwart Cormam 11 - 75, EME VHF
I52A 1, s, 200 wcomwwerter - 575 Tewran VHIF TR

75 Carter Fliwstt, WIMAYS, 6l Pisslale Bd
Charbobtesowille, VA T2R00 (S0M) 9797180

FOR SALE: Knight Star Roamer S 118 - $50 ca
Heath D608 - $91 3 Dvabe st ups complete
Richurd Lawohesa, WAZRUY, S N Fark Ave | N
Mlrrapegua, NY 11798

FOR SALETRADE: NI 440, F . 211 & 3 2A470s
Trade for MNIB 2100, 1005, 65507 A's or BAY Art
Murnerwes, KIWEKT, IV 6b00 Y, San Froms oo,
A aled (115%) V% INSR

19

FOR SALE: Tudw: bed, meow & wvasd, wonde v oty
aundio, ham. Bevently espanded. SASE 52y el
Pl o, WLV, 16T Rantlettd 1. Wichnia,
EKS&T212-1212

FORSALFE: R WA SRR oege 19001 mmasmdername
maneal TMIL-SE0-T5, I pes - $28 el pronity
il Absews, UM 40 IR, ey Cily, N 704
avidi R com

FOR SALE: Johivasn Molsile wimtn - 81 WE aweat
Co 76 - 5175, Yaeso FR01 dyzital vovr w/hilers,
FMUBsosnd, d e 2 oneter comverton basands, malohing
wprkr - S0 Collire W25 0 fwing) - $2H0; K441
A, ACH - 250 0w will separate. WANTED: Cols
o b B ke conls for e Flallicrabtess 1176,
cabirets o 75 RV sl paned splo/ grill
for Racal BA 17 ] pranal fan SX8R o parts
v by, moannn s e drebo fose Wells ©sird per 25000050
werthe osr Brosemieg Deake "Natwpal” rove Jim
Jovrggensieen, KOKL VTR bomard, Evowmeers Canove, (1
i L (R0} RS 2-A7M

FOR SALE: Chwigh Brenghe type OM-A sweep
e fe bypee CRA soopwe cieca TR, o, manals
100, the pair Do, U (SO0} 29092000

FOR SALE: Sonpw, Supoeme maslel 6590, Precision
ES-S000- %24 v b shipgs, Heney Mok, WINCK, HNES
W Wyomang S0 W, Allentown, A TR0

FOR SALE: Vibroples WW I Dvbuse - 3150 frm
WANTED: EVeted i L sk, WTFLL WA (%)
SEL TR

FOR SALETRADE: Collre 7580, FICT N0 %58
Vg 1L VIR 122, 5130, 506A, Match boa 5023
Fay. MY V) 47K U]

FOR SALE:W AU SNWX elrprheme inderfermmaoe
Tty - LA E 295 20620 00, /8000 Ackd $1 SEH
B e o ¥ vk theem e will. furd pleg n
Cetl Palmer, 4550 Tonberonet Ln, Wao, TX
TEAR (K17 7P 500w WRIN W S oo



AG.Tannenbaum

PO o BSR4 Arvibdes PR 10000
| Prone 715 S40 B05S fax 315 440 8337
O LINE (CATAL whwi wosconet Cofmd — K 2Din
VINIAGE PARIS &
SECE DATA
19205 PRESENT

RN CARCE WL CON

FOR SALE: Vestagre exuaperscssl smuarrials startmg
af -85, Hallcratiers, koburaw, WEIL, otthwrs. SASE
bor Test. LPM | Drwwrsafned, S0P Woalnut St Erw, I'A
(T

FORSALE R&W #1029, | Lammarbnd |00
SPFE; Codlws WHL- 1 o Son b=, - 595 Tok oo
5, g ot 90 KT, MA. (417 338 71

FOR SALE Mohawh, mint, wed | yr - S0
Ligato sphr's - S0 WAIIGE, ME. (35) 5
T."I""

FDEM!LI‘_&III PV S10S RAN, Manuabs AR 2
S ANSTRU-S1S, Collire. HF-2040 Tom Broeni,
B D552, Somuas, WA B ndbl) K00 051

T‘ﬁl’jﬁ: Ivake TINH, ||ml-|-nﬂ -Iur Foshnsaon
Mavgzator, | beatb S0 ST O barbe, WeHTYK,
I‘Fﬂﬂ“ Iudnl;lln A FHLIR, (RIS T 1S

FORSALE: Wil ggrdalup - 45, Mllhl.ll'mwptuﬂ
wrweteer sael - S0kl Mol BCC TOERD - RSN, N 242
Phowgrhanmasss - 5 IO B TTRE il Uaiel - $ 100, Hazith
SP-BM stabboiy combiod, maed - ST Heath VIVM
- IM-2H - RS DN S Bond panel, mew - $15,
Browming Eagehe B R-27, 50 opeerates tranceivee,
mund - SO e ool b e O gear. Bash
Rapuili, KLY, B 158, Riverbwad, MY 11901
(5h6) 7225707, 58 I'M EST

FOR SALE Deathkibe TR40 - Satt, VE-1 - S0
HIW- 100, 0% - 8000, S50, OW b -S40 rvstals
(100 T, SONA AOMA - 55 o, Mot XOL-S0 5 al
calibrabor - S95 Trade RO T AA ool for HRO 500,
Ol A theu Foodl, Collins WE WIL-1 - S50 ALl with
manual plus shypys Larry Wiegght, N4OY, 170
Herage Lin, "\.ll:ﬂll'llﬂ.' NC TRAT (7M1 8R

FOR SALE: He .nﬂu‘vh MND - §12%; S0 Wil s:m, HE
DS - S140, DVl - S50 AML-D - 25 (81 - £
UT-1- b5, HI- 20 S S0 a0 R TIPS 20A, - S55: 51
6L -SI25 VED 6 B 1 - S25 1T-121 - 335 HID-
1250 45 Jobwramn 650 VO §70 Bangser - $305,
Smpnal Sentry - 875, Nateonal WOU 7 alibratos
00 Mol Flenas AF-o8, PME-S, ACTIN sply -
$250, Frew bhists, mancals/equip Hwhard
Predar 111 Enfpe K. Weat Moo, NI 0T3S0
(200) 728- "‘lﬂ

FOR TRADE Twe goosd RCA ST3AS flor cone
TayhorSTIA Jobw H. Walker Jr . 16112 W 125hSe.
Olathe, KS eoi62. (913} 7826455,

pehnh walberstallevbagnal o

Repair & refurbishment ol older tube-
tvpe amateur equipment. Fully FOC li-
censed; 35 years esperience. Chock
Banta, N6FX, Claremaont, Calil. (LA area)
19091 5931861

FOR SALE: Toketype™ Tshirts. The Teletype
Corporation’s T symbwl an black on o yelliow
Ewhat e ™) Hames shart - $15 ppad. S5rvs Loor X
ondy. Jack, WAIHWI, NI (201) 9277784

FORSALE: New oo, 1) -0 i rlh.thll.'l. ohme
Sl KWL 2A U HIF- T -lq.wd in USA - $8 ra
Chnd Flamoowk, KMLT], 6567 Ashiwcld (1, San
iwu- CA BN

m“lf_ BWAE T ey braachat - 'll:"“\l H.ru‘
Eherescd, WABSVVL, P27 Sycamore Ave . Tustin,
A TSR (T ST e

FOR SALE: Kmght mostalgss’ M0 1 Electrons
Laly it Swwry e ovvammaal - 315 Roldwert, € 05 61T)
Nllﬁ-ﬁ.mq_-h-\.

FOR SALE: NIT Basd Mo UK 'llhll'lnnll;u LS

oy wwomana cosls, P sats o sell - 520 ea NITE Bad Mo

UK ST e vl bt 4,5 i oo conls, 2 sets
tox saell - S0 e, BT Basml Mo OK- 17 RF LOcoal ki,
4 pwn wonmad ools - B0, NIB Bad No. Ch-998
FaOrviml kit &, fpan wonsiml coilbs, Heath HID- 126
Kaelative Faeld Stremgih meter, sovmms o be ansed,
no papers - BHE AN abwwe o by ARL-LISA
Jommwes Fresd, 5355 5 275 W, Cuther, IN 465020 (417}
'Im 11'_'

FOR SALE: All gy IR AST, poand - H200 Eico 324
g jeen, B ST LINIE RN, oo it tested - $85,
MUY BT -7 sysbenm, mo sl s, s ants & il - 555,
Heath VIVM ' VA & IM-10- 1500, T4 VHE
X mes g bubwes, anfested - $35 hanodsets: 238,
A1, THS, 259050 e, head plwenes: Trmim K, Everetie
E-2,H-251- $100a, mics: MBS, RS- 24A T-17-512
o B & K & Heath T cap, chevkers, antested

22 e Pheath W2, VO w/ manual - $75; Rowal
IE™ carriage mammal Gy s oo, L - S0, + shpg,
KT 68, VO ST5 1 112, 240V, enc - 8200 WANTED:
PE- 100 b o oo B0 654 A 60 FM g sanch an
KK, Regeney HE-6, b MAB ant. & I.ill:]uh'
beps faorandks i N lﬂ._m'qlml,,u Lo w. RTssuch
as BCATE D00 4, et Fri o=, NATOL, 6337
Coty 6], Florence, AL Pl (355) Jela0S
alp et wna oo

FORSALE Tov sl MabenabCorp (TMWOPCT
TEY wentr w /SHE -2 esoter maosmtesd o a GRS
cabaret. b, SSHCW B AR AN preosfusbastor mad
o Judend ) Mo mmnds, 2l msaabs, e condy, weill
el wasdern stabes arca Askeory S50 Wl
BV T Sl 2NT, e

FOR SALE Thake THTA (L, w /s, sl -
ST, MINTTID - S705 MINGC - $125 AR i e
ol Kem, WYL LOA, (7 54) 564 9000, e msgr



W

T A T

FOR SALE: RIT for KWM-2 and S-Line No
modifiations for KWM-2 559 95 lested /42 55 for
kit SASE fowr detaiks and order ondo John Webb,
WIFTC, Box 747, Ambwerst, NH 00151

FOR SALE: FRCAT LSB/USH ki - S8L new
muchined coas antenna pand - $9. Al rstorable
Joy Cravweed], WBOWVNE, 171 West Sth S8 Jordan,
MM S5VS2- 1310 (612) 497-W1T

FOR SALE: All electnnic repairs weloomed
Specializing in ham gear, qualitied. Stocking
Cosllires, Heatly, et Tik Elostronies, 1564-62 Front
i, Coyahaga Falls, OH 44221 (30 9225454

FOR SALE: Hop i wll?ur{'tl. hang for mil. reve
o Stbver ST or FIOTO0,CSC 1T WW llcode braining
st w1 ey, swell looking set for key collecton,
CW enthusiast? - STIS; BOAS] twe styles » one
connecton - $20 AP w foontrol b - S50 TEN 159
st st for PRRY PRTA - 525 WANTED: Ww Il
ey rads expuap, buy or trade my Martin
Autophes. Caermun 1918 portable spark smir. pov
196 LS mibitary & Fomst Ssvvee raade ogaoc
ARC? AR ARUS AREIS BOYI, BOTI/0M
suldfin AU, DAG RAX, bt addio beebone 1950 0w
later 551 rypes manmals adverts, brochunes on
any o absowve. Hawe Miller K220, 476 F 5 Tempbe,
Salt Lake City, UT B2111. (RO} 237-4903, Ive
essape. hoeRrsisna o

FOR SALE: (2) Hallicratters paiel meters, 21/
poueh, - 200 may D - 85 ea s shipg Jim Micoolis,
NZEY, 126 Surwet Ave Uppor Dlachy, PATRRD
i) ¥52-5247

FOR SALE: Heathkit E- Heathkil SEM0 rove - exe workomy
grent anad w / manualcopy! Fro TS bsevrwath A
and 1 prove sply - onc, wonhong, great w/ org
manual' Chock, NZSM, £T5 Toledo Ave,
l.ﬂh‘!t,rri-ﬁm.“ ﬂ‘l?‘rl-l'i..

ME\'I.I".' KWM-ZA, wr-wll_.lvrl andlberes Mol
Co. L3d. Japan, geed conds - 575 OB Phal,
ABSTH, n.qm:mw.hpp-ll-mmum
FOR SALE ar TRADE: Mallicrafters SX-62 rovr,

mioe; alw 5208 reve, gusisd cisnds, Fred Clinger,
OH, (419) 46H-6117 after & pom. ET

o | S
=

5

iy
Ay Y

Tk winaDr 15 TRk B AL Dok

51

FOR SALE: Fiberglass rocs, 5/87 dia, 1V lng,
UV pesstant. gownd standolf wsalators, twimbesd
spreaders, ten ppad - $10 Bon, KSYNE. NM. (905)
7Skt

FOR SALE Colleres meathall Laped pan - $5.95 +
£35S & H Goorge Pugsley. Walld, 162 Via
Fame o Prioy, Faoondudo, CA 9309

FOR SALE: Ragtio & wlectromises redated bowks, 1ol
ithees, el o wentee T Dist, Paul Washa, WOTOK,
4906 Three Points v, Monand, MR 5506041245,
(1 2) 47258

FOR SALE: Collins Tgair. li-]ﬂ\{-ti;u i S line
eipuipment. Reasonabile, & work guaranievd, Steve,
Pl BB, B 11000, 1‘“&.1_!\“5“ 1 llﬂ“l"h? Ty

FOR SALE: Hmih 1 ea  unassembled
“troubleshauter™ 3759  lea assembled 1M boch
VTVM S0 w bk U shap Do, CA (M) 8-
175, wabegychitand com

Hllﬁﬁ.l.E:Th-l-wrmAq"\ﬂt“
£ cach; othwr Kanger parts. Steve, KAMNF,
L), 297) 24590

HHS&LFIMHIM'HW 'I-'I‘lfu.lﬂ'ﬁ
i, Ricdeers Manaals, | 12 - 522550 K522 475 Pat,
KTYIR. WA, lI?'Ilhl ART- 120w, yirdenay,

FOR SALE: URM 250 - $65 plis sy, HIF 614/
tnh i ierversrtuny - e btk DSRS0 pickap
only. Sandy, WSTVW, LA, (504} Bl6-21H,
elritvasr fmud ank it

FORSALE: Heathkit Techmical Bulletin - Heath's
own privale “Hints and Kmbks" pullications
destribubed for wewe by | ieath bechomions arounsd
thecosumntry Conpmle] Promm mmbess by Lin tory bev e
ar weell s techs i Dleathbsn stone muabonm e
Uit Bmmrarsts of b, malibe stwwr., amld
Tt bt Rt sparsrng §leath s crstore prosbis t lane
Frerythang trom TV and dere to hom grar aod
yoorwral procuc s U anorrs coemplete years T b
10 1T oseangg) Aot FND pagenon standand
At oo roofacne S0 prlus 53 g Satedactan
puarantead. Chack Penson, WATZZE, T 2404,
SEPaul MM, 55100

FOR SALE:  Fleath SAT0M0 2EW uner, VG,
Joha WAL, O3, (0N 349275 ivwmnwﬂ

FORSALE: 1%15F H. 5o Allwavi Imin'rl.il v
andsphr, ncecsnds, workmy $E50 Kick KSR,
¥ remaomnt, CA, (S RAT-HAL,
MHMMHH

FOR SALE: Tube=, NIRSSSA - $100 NIRSL - $25,
MNIRSIT - $5 W2N - $1% 4E27A - $15 514 - $30 Dan
Mierr, 312 Sirrra S, Kis hilamd WA SSITSD (5099 175
(R

FOR SALE: Kevwwowsd 1% 506 - $57% AKT 1w/
2RV & VISV ps - S250 L M- TS respuenicy imcler wf
AC p= - S () vt Coservm. [V cvt's, one w/
VLY - $75 for all. 100 oanby. Joom TXManar, M), (200)
Trd-52011




Scannrds bieele v with proviective ciners

irprr UMY sy o when &

W7FG Viﬁ_{age Manuals

3300 Wayside Drive [I
E-Mail: w Tliperengen net Bartlesville, OK 74006 — I
Home Page: hip fepen nein7le  (§00)-807-6146  (918) 333-3754 u

& 7 abiavs o week

Mast popular military manuals in stock, ART-13, T-168, K-19%0, ARC-5, eir.

* SASE forr awir Latens vataloy

wmprnd Mireath chmadiien o amam 1

Cotlims, Dk, €olodboe. Paalln rigfters, Moo busl. Heochilor, Jodwesoms, Nopsowsal, Swae, o ol ||

FOR SALE:Calline illters - $1 ®ea 4557 45515
bots o budwe ham pear. V. Vogt, 2H1 Pomowt Ly
FIME. Falls € haarch, VA 7MY (M0 82 5571

FOM SALE: Vieath SHID - $50 Mot MNOIS - 95
ek o Tl “W0A, - 855, Hlalh S TF - 475, e
W= FIE DA - $050 L b, K CRY, O {5410
LR R

FOR SALE: K- P0A compuswnibs K& wtal deck
S5 audso - S5 IF - 865, pawr ply - 20, T -S4,
wommpdebe hpmade sacts - &0 AN s s o powsl comnafn,
st wrarmes s Dol Caoree Banoosun, kK TANY,
A2 Wihite Losad Kl Swenthuampton, MA 010773 (414
SIT-ANH

HOR SALE: Comvert oy weattmater b read FEIT
Pertest fowr AN - S99 papal o commpletee hat®
HI-REFS, 571 Wosshysow, ( Larkstown, M1 25505
RN T ) et med

FOR SALE: Tulw=, NIl S5 - 37500 WANTEL:
Wik Law 1] prart st oollleny U osllare. NATUIA,
LA, (7SR 17T

FOR SALE: BC A Badela, 195, e ool - $175
w2 Barangg, el TU 50, very st - 575 B,
RO, WV R AT e

TRAIVE: My HEO-S0 05 ol lose yomer FUECY S o

carter) G ool o sl By Dhale, KSALZ 727 F
ot Taala, O THTUN PUIK) 00 7752

The Radio Finder.

11803 Priscilla, Plymouth, M1 48170
TEL/FAX 313-454-1890
e-mail; thurtelljhitaol.com

The Hadio Finder has opened a classic radio showroom al 975 Arthor SLin Plymouth, Mich.
Fasy lreeway access, Call lor appoiniment. 1-313-454- 46060,

November Specials:

COLLINS: 7553, 3251, 516F-2; 755-1, 1250, 5inF-2. DRAKE: K40, TAXC, ACH M5 PS4
synthesiceer. The ultimate AM rig - COLLINS: KWL KWNEE Z5A A Gilter 15 kHz, T5A-3
FRA-L CT-1, MAMMARLUNDY: SP-200 w /TS Jobm Leary™s customizesd HIAMMARLLND
SPR-IX 26 B-10651-B NATHONAL: FEE-59A, syribesizead fel-tube eveiver. Farly 1915
NATIONAL HECY w/rack, PS, speaker, boornginal canls, NO- 10X, MY iR JOYHNSON
Dhsk Kilowatt: Thunderbelt; Ranger; KW AMatchbox o /SWER. HEATH: Twoer, HW- 16, O
multipher, mone STEWART-WARNER: B- P00 A MILTRONIN e manadas bune: € CHLLINS
E-oa MOTOROLA K- Po0-A. BC-HS Qw /AL BCA5E DRAKE 2A X LAFAYETTE IS
HALLICRAFTERS: 10 keryer. Newe K- P A bop/Basttommomvers. K A SR Laplers. TRA
4 Jupiter: SuperKnods. TMC: CV-591A. SASE tor st

WANTED: KWS 1, TRA-1/273/0; 310 eciterc TIV-1/2/E S, esp. 756 W/, B5-3/3050A;
SIS0, KWWAE-1; KWM- 2/EWM-ZA, MAM-I, SA-1/720% otheer U ollines soorsames; Al want
HALLMRAFTERS SX-2R/JRA. SN 42, ST S0-88 S i HT-Ni M-

new Radio Finder website: http//www.radiofinder.com
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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 top 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 NEFM adaptor

| socket of the Collins 75A-2, 7T5A-2A and 75A-3 HF amateur receivers.
Ir Selecting CW 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.
P.O. Box 6160
Nogales, A7 B5628-6160
TEL: 520-281-1681
DOVETRON FAX: 520-281-1684
FOR SALE A Lvws pear - SASE for st WANTEL: FOR SALE: Tulws, mew, |ow NENL 805 » ot SASE
Vintage s Thee Bl Fanader, Josed Theuetefl, 11502 oyl Bowr Bt o D sllows, WL 20RO, 20 Sl
Prosalla, Mivmawths, M1 AR Tel / Fas (310) 454 lunean Ak w0 e L ] S8AH-1223,
1840 bl alvmptiale b iwd
FOR SALE: Kaduo s, reunir arad restoration o FOR SALE: Heath HINS phooe patch e, w
all vintage amateur ansd commeroal sades, 75 maanial - S19 b wmusesd ROCA 12]B6A s - $9 02
L TR L LT Hlerbwert Stark, W21 5 Thasmpess Bl 6712 Lk Dy o Fosrbos, N1 SENIL. (000 )
S, Hemet, OCA T25470 (909 658 44 714531
FOR SALE: HROW, ABCD coibs, needs wirk FOR SALE: Collios mwch, filler F29AR5 - $45
S125; HRO-7- ABCLY, ps & spha - $350, Heath S0 WANTED: Ha-Fi & guitar amgs lifsers (ubse bypel
B0 - B85, SE-R20 - B55, SH-RU0 - $R5; SH-ed0 - 585 Raby Boslrpguees, © A, (5100 845 2025
e i crabe, RO T0R, special foroes radio, all ace FOR SALEMRADE: Xent g /rov'g tubes, now &

+ handcrank gen - $500; Heathd 'b'!l'-\-|lll|l|- il e caid 520 SASE for Tik, Many thivsands added
sply & mic; Commanche rove & spbr & mibile Lateby. | eollect old & unique tubes of any ype

mount- $225 Heath Commanche reve-$A0.HX 200y Anprgny: Taylor & et Kautman types &
& HR-20 w/pwr sply - S5, Guurge Hancuort, largs tubes fronn thae obd Eimae line) 1527 thew

I_QMNN, MA; [413) 527-4304 20T T display, fobn 11 Walker Jr, 16012 W
FOR SALE: Sieveral ol Flallirattor SW oracio's & 1 25th S, Dathe, KS b2, (913) TH2-6455,
meatching, spkor’s, silver dial o ST models, Tom prhinhy walkersitallivdsigmal com

Lichd, 5317 Jaywen, Onaha. NE 68134 (402) H2 FOR SALE: Heath HW. 12 90 meter xevr, HP-Z3A

e ch
SEI0 o, 5TT-I0HE evin sply - S8, HW- 100 sove, 8000 mecbers, HIS23,

Eﬁ SAII-}II{AIII{_ Femith (veamix ,;:u;;! haradmix - 125, Dirake BB - $12% T-AXB lor parts

oprraional. WANTIE I 2 va. BILA (Amenaand 375 AL A o parts - 3R Swean meded 17 acdapler
lea B3 fcarbon plate) WEOBVA KS_ (M) 459 15, Sevan Dk vk, romagehs - S0 U -shpr all ifernes
b D Larggsion, KUMBEA GA, (9123452 1005

TUBES BOUGHT & SOLD

|

! Industrial - Power - Receiving - Special Purpose - CRT's
Vast Inventory

Contact Donna, Sales Manager, United Electronics Co. {est. 1920)

(201) 751-1591, (300) 526-1275

FAX (201) 481-1524

f Tube manufacturing equipment and assorted tube bases for sale
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Collins Wm!hj
New Colling Video Spotter's Guide
S the KWM-2, SfLine, WS- 1, 300L-1 Video!|

WANTED
Vintage AM cympment for personal wse
Muau be collector gquality of sunt Preler
Collins. will comnder vthers. Bob Tapper.
KIYIK. Boy 61538, Denver. (0 80206
(00 7402272, FAX i 00 TT7-649]

NEW HQ-129X FRONT PANFLS
Photo Available
Hon Hankins
335 Seminnale Woods Blvd,
Geeneva, FL 32T 32 407-349-91 50
rhHE42 1 6Pusa net

R-390A Repair &Restoration

Chuck Rippel, WAJHHG

2M1 Herring Ditch Road
Chesapeake, VA 23323 (804) 4859660

e-mail: crippel @ exis.nel

TRADE: Escoptional KW & 1284 The Sl 2
F/5 i e, bt omoe had 2 spweakoer mounited in it
Mlatviaal copees Trade b enorptaonal 514w/
Blaers Must be nesrmot FOR SALE: An ultirmte
HW L o b € rmrasd ol e s HIW IO, HPF? LA
rruarnd Sy o S W by dbrplay ALl

ST SN0 e HT00 pur, bnoth wosth & buse very
chean org, ponels, cabiwets v rebimish. Mol
Boor S 100 - S175; SBHOM w / HIP250, sworks & lonskos
pumnl, priirmals, bos crack in frive) chial - S50, st ool
kb fioe SR - otfer. WANTED: S145ky Chict in
gomd commetic coneds R filber for 7544 RE Coanmn
ks For MO spke for HODE Thick s,
WAL, 16032 Lost Covote Lo, Mitchell, OF
TS (A1) SE2-MWITH

FOR SA LE Flalli rafiers FIM W) - $150 Hl!-rhhll'
Swan - $75 LS T6bsphr - $15 A TH antennas - $17
WANTED: Harvey - Wells A %0 pe. mamuals i
EARAINY moaded 50 & e Slormowe FTR, Cadaras
AT rove. Med Stoller, K200 100 Stoscktion
Lo, Kochesder, NY 18675 (716) &0 1 4070

FOR SALE: Ricler ook “1Homa bos Ulse Mesters ™ - $ 500
Pl R Eetwock, N2JAWC, X4 Chestnut S8
Il.uﬁilullr‘ﬁ.l i ] lH'l“ (™) 4 '-I

Hll 'Ml E Exc I:'HI m cabmri s=-n Besuititul
orig KWM2 w/lactory SO, collechor uality
S5 RABA, e - 345 KSYY, AR (501) 7565010

FOR SALE: Johnson Valiant xmitr, ,__;muj I.'I!IH]I.,
wisrks (i, imaaal ooy L o T shyme, Jell,
K2EWM, 58 Saddle Shaop B, Ringoes. 8] (955)

(W) T2 G

FOR SALE RME VHEFI152A radio frequency
ovmvverter - 5500, Knight tulwe bessteer, mrent - $500 Pt
Cullum, KEWEX, 1352 Harkemn Bhvd | Eockfond
TL &1V (RIS} SSaaTT

FOR SALE Ong, mumuaal kow & 208 Haflsratters

52% Hammarlund HO-10 converter w /onig
marmil - SI00 A Dvpanacabe, KTNFE U M
Madvwalle, UT D2 (Hedl) 675 1103

Pleme cemwmber that B R will anly sccept ads Far vin:
bugge raslin reluted gror.

ELECTRON TUBES: All types -
trareamttug, reoeiving, obsolete, mil-
tary-Large inventory. Daily Elec-
tromics Corp., 10914 NE ¥th S #6,
Vanoouver, WA SS682 (SK0) HWi-ibh,
(30d0) B90-5856, FAX (360) 5965476
Fﬂn SALE: C o, Hard o find sehematios bor
rackives, alsir kik raclios PO22- 1950 mamals besd
arquipe haam pear, Cimilin | e for prices, avanlability
Eraanne Ballowe, KOG, 0818 T2 5001, NW,
o Harbor, WA GH132 rlrn,] HF..: 45015

FOR SALE: K711 matborder list of |u|hh~qmp
fovar bl stamps S mailiogg Labwel Lasts ol new
small parts, (military surplos elc), antenna
raulatows, b, 197 rack panek. wire, sapon
berribe corvs, o, coanaal cable mostly ol C
st e e e et e st V), RG-S,
RS9, RO-200, RG24, RU- 220 ode ol great praces
Spvaak T (R0 & U (ST beogsthe of sligshitly
e R -2 e sl N ooy S s bengrthes
alar avanlabile ) Dverek, KTFE, 5191 Rimwoosd Dy,
Fair Oaks, CA 9528 (916) 965100

FOR SALE: Sind K e Collins filters for the Tilter
modafications deswrilwad in the March & June "9
psues ol B Thaey are 35 KMz wide, centemnsd ot
SIS kHe - $50 e+ KY for priority mall,  Ran
Hankins, KEAMK, 555 Seminole Wiisds Blvd
Cerneva, FL DTN (8071 499150 rhiid 2 ) atuisa mast

FOR SALE: Radiotron Diesigners Hanadbsook, ed
odibaor, 1940, ool comnds, - 50 pred K Maosraine,
MSUN, T Chiffwowsd D, Bediond, TX 76?1
RIS

FOR SALE: Ui musrasls: Collins 551 56 S
1554 - S30 R-90 foperathors) - S8 SCR-2TIN
Ioperaton’s) $10 WS No 19 ME B - $22, Faoo 460

$10. Above PPD CONUS. DM-4ZA 12V
dhymuamaotor (SO K-S06A ), MOS, - S8, olhar i,
LSASE fowr list, Canlf Fowrs, WBaNVEL PO W2
Masnterey, CA T EM2




WANTED: Mational AGS. Have 1924 WE T A 50
walt AM smir to trade James Treberne, |10
Chapel B, Clifton, VA 20124 (700) 5306772

WANTED: RTW00HF M0 SSE wide filler AC-
14 K Mitondit Japan. TEL/FAXO1181475. 24
WIS, B 726ty swrve o ip

WANTED: DM 28 dymametor, K257 ARC 5 15
Ave . Elrwond Park, 8| o7 07

WANTED: C oolares S0 Vi M‘IHHI{M
Frank Scutch, WEBIAY], 11780 NW. Jth S0,
Tlantatyey, FIL VU 0050} 472 9474

WANTED: Rolier andudctor  parts for Vikang, n
Mike, NIHXA, MA, (518) W Moty

WANTED: Manual for Collis 65151 v, oopy
OK, + small control knob for same. John B kel
4618 Morwalk SE, Union Uiy, CA 587 [ UE R
RLEt

WANTED: Mrhlar}r radier's, Canadian o - Biritinh
WS- & WS-SR Bon Cermain, 717 Waterloo 59,
S Clair, M AR,

WANTED: Mavy smb’s: TUA, TUE TLX, I'iw
800 cyvhe e sply, THM modulator CAY-S065
Stewe Funelli, NONNG, 17 Storexrolt U Exston,
rﬁ 15 (Bl 528211

I'A.H‘Itl} Broadcand mus, manuals B FOA,
Knight Star Koamer. Ken Poling, NSEI, 4707
Martin, N Olmecied, O 4000 (18] 777-8785

WANTEID: L2 ot o the Collans 7544 negection
puaning; filter. Jooha Canale, WAZFHL, 3 Pickering
Ln, Ty, NY 12180 {'HH} Ti'i' Wi

WANTED: Mational Mo HO il beeal o |nulwr
w good one; FE-F ook Robwr! Enemark, W1ES
Bos 1607, Dusbury, MA 02311

WANTED: Husath e, ml-lm-mbh'dhrb-.mhhw
amad maniiads, il Robbans, 559 Chickadee Dy,

K Lorrumenns, WA (hin) 5 TN bl
Tk rwt

WANTED: Ormginal brudvact anad Smwcder for
Harnevarbamad FIOTZ0 Bobs, Kad KL, A (W02
LILEE L H

WANTED: Manual and /or 81 meter phne B
786 huning unit for the BC-FAS/SCR-SIL Nad

Wieggand, WASVLZ, 11105 Mundang Chase, Austin,
TX. 78727 (512) 219-H548

ﬂﬂ.NTFl’J, e amnd twu tulse ru\.vhr'rn
(repenerative), kits or Tusmemade. Bob Maktson,
KC2LK. 10 Jamss Wood Boad, Highland, BNY. 12528,
EH]? (914) 6406247, nn.lllunmnlﬂﬂ.lrk com

'HANTHJ; Carllires mnrh lllh.-ﬁ 1.5 and 60 im-
T30 and 325-3AHE w/ 51652 RE. Must b miint
KILRE, FAX o?l-h-'lml:l?‘hlt lhrw ]

ﬂmﬁ&tﬁrﬂhﬂpﬂﬂhiﬁlqw
o wamaruree whe ulk wteeres them Bon Weaner,
NAVD, 17691 Solilaire, lrvime, CA 92720
v sbtearthvienk et

WANTEDR: Millen grar — WS exciter, ps; "SR]
amplificr, ps; 9025 soopes. Will pay cash
and for have other ham grar to trade.  Jame
Ossn, NGIFO, 3442 North Cook Road, Powider
Springs, GA, J0073, (770) 4298189

WANTEI 1mm'l\"!\flr.-lm.uulthdr-lﬂ
st vy pervod. Will pay freight. Offering cash /
swap. Rag Onterstad, UZRR0O, Hosderkadwry 10,
DK Msl Bickerod I"h e d5-4 281 52005,
i Hllkr'ﬂmlﬁmﬂ rl1-.

WANTELY Iuwhlr u.upw il :uhrlmtu omly !u-r
Clegg Interceptor revr AL duplicating costs
poimbursed. Thanks, Tom Berry, KUZVE, 1617 W,
Highland, € Ilh..ip,tl, R ['??1}2!12‘ AR

WANTED: National MU A wvr. endin ATD
amitr & dyrmamaodor, BC- M8 v Faon prmmbed 750
To-band wovr & pwe sphv’s; Temple (brand)
hagrage type portable rode, POD- 19590 Pogralas
Moy o s Flarmy | Mol all, KEWCSY,
S5 (Aade Valley R, Framce, NC 28620 (410)
H5T-RMN
WANTED: Ve (S tronics) spho SI°-W00. ohn,
(W17 AT 15T Alaska Tene
WANTED: | Miller o, broadsas band AM tuner
6%, Heath DFE- 2 Wavigator v AL Rabaer, WALEL,
T1AMarlowe “li..l.'h-!'fh_,'ll'lll. TR LR R TR
24T

WANTED: LISM- IA tester, ru.wlrnlhlnwnphﬂr
P2, B2 e parts. David Boardiman, 10
Lt St Foy, Uuebec 200 T8 (HE)ETT
13 Canada

WANTED: Manual/schemati: for Barker &
Wilhamea s mandel UHA dumeny k) /s attmecter.
Jeom, KOV, 1510 N Jackson, Kosseliville, AR
TEROL ﬂﬂ“m

W.I.H'I'ED' I'l'l:" Frank lunﬁ L8 P IhnslluvL
Lyvrmn St SN8AL 2861 Bean Oller Kd, Delawarne,
O NS i) Wy




ELECTRIC RADIO STORE

BACK ISSUES
| All back issues are available ot $ 34 per vear or $3.25 for individual copies. Buy the entire first
T years(#]- %4 ) for $195 Ths price includes delivery in the U S, Foreign onders plesse inguire.
COMPENDIUMS
Collins T3A 4 Modilic ation Compendinm- all the faciory modification balletins from Collins
Radio Co.. all the artiches printed m O, Ham Hadio, Q5T and ER, B3 pages-
320 plos 31 S&H
Service Modification Compendium  for the 5-Line. KWM- 1722A seres - 260 pages -
$45 plus 34 S&H
Service Modification Compendium for the KWS-1, 312V and T5A senes - 42 pages -
15 plus $3 SAN
HATS
Fimest qquadity, 115, made, tan mn color, cmbwosdened ER lopo -$15 delivered
T-SHIRTS
The fromt dvglays the lopo from the cover of ER ithe tobe outhne, Flectne Radio, and ‘oclebratmg
a bypone era’) The hack hes "Heal Radws Glow in the Diark ™ (used with the permission of Clesic
Hadico). The T-shirts are 115 made by Hancs and come i 5-M-L-XL and XXL{51 extra). The color
i gund a linthe Dighaer than the cover of ER - $15 delrvered

BOOYRS

Vintape Anthology - Book | by Dave Ishmael, WASVVL 31495

The Fara Fifty Years: A History of the Collins. Radio Compuany and the Colline
Drvisicns of Rockwell Imermatunal $49.95

Fixing Lip Nice €00 Radios by Ed Romney. 51995

Commumications Beceivers, The Vicuam Tube Era: 19321981

by Raymisnd 5, Misone Ind Bddition . 51995

Don O Wallsoe, WEAM, Amateur Radio's Proneer by Jin 1, Perkins.. 32595
Chueillomcopen, Selecting amid Restoring o Classic by Stan Grilliths . S 1995
Ml Elroy, workil's champion radio telegrapher by Tom French . 31995

The Pocket Chnde to Colling Amateur Radio Egupment 1946 to 1980

by lny H. Miller, KESIM... e 51995

Heathkit A Guide 1o the Amateur Radio Products by Chock Penson, WATZZE 2495
Radios By Hallicrafters by Chuck Dochis-———— 52995

Transmitters, Exciters & Power Amplifiers by Raymond 5 Mooee 511 95

The Cathodde-Ray Tube, Technology, History and Applications by Peter Keller $29.95
VIDEOS

The Collins Amateur Racho Equipment Video Spotters Gasde $249% +» HLS&H
Please add $1 5% H for one book and $1 for cach additional bool.,
ER Parts Unit Directory

I vou need & pant fur & vintage redoration seodd 57 and an LSASE ( 32 postage) for a list of pans
wnits 1Y yoms have 3 parts emt, comsader patting o on the lra

ER, 14643 County Road G, Cortez, CO B1321-9575

56




'TUBES * PARTS « SUPPLIES

YOUR COMPLETE SOURCE FOR...

TUBES: PARTS:

[ L LT FlasSil % B R Dol

el il lyyes w sEmh e eieg el sk Dl i, dBoadeeL SpeaSer WPy
e i (e ren arsl kg el aueh
TRAMSF OFSE Fi%

g e e el et It T CAPACITORS:

el wed e W Peken B g el cmuieegie wsl ek agems
e Ll ey ¥ ] T e ——

e Tl e s el e
ey e B i F et
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