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|EDITOR'S COMMENTS

The response to my mention of an ER sponsored Vintage Field Day (VFD) in my
commenis last month has been encouraging. Quite a number of AM'ers and also
vinlage enthusiasts whao operate CW have given me a firm commitment that they
will participate in the event so we're guaranteed some activity

Bud Williams, KEZIP, wrote a very encouraging letter with information on the
first field day from the June, 1933 issue of QST. The article in OST, tithed “Interna-
tional Ficld Day - June 1ith-11th", started out, “Clubs, 56 m operators, all hams
with hoenses for |*ﬂr1'.!h|1,' =latrons, attention :‘."L'll"ll'lﬂ Saturdav al 4 pom liscal time
(June 1th) and ending Sunday at 7 pom. local time (June 11th), all US A and
Canadian station owners ane invited o schedule “field activities.” evcursions with
concentrated operation of portable transmitters and receivers, Only portable sta-
tions, actually in the bield, away from the “home™ address are cligible to submit field
day scores.” The article lnd down all the rules for the event and ended with this
paragraph: © Besides offering an opportunity to get out in the open in this fine
spring weather, the real object of this contest is to test “portables” wherever they
may be available. If successful we want to make it an annual affair”

And if our VFIY is successiul T would like it to become an “annual affaics™ as well.
We will take over the onginal date, the second weekend of June. At some point over
the years the date lor the ARRL sponsored  ficld day was changed 1o the 4th
weckend of June when it now occurs

Su the First Annual Electric Radio Vintage Field Dav will be on the weekend of
IUHI.' 14th-15th, And we'll start at 4 pom. bewcal b {ivn ‘_-;.‘"urd.“.-_ Jurmves E4th) and end
iall st 7 p.m. boscal tume {on Sunday, June 15th) just like they did at the fiest feld li-‘)’-

continued on page 25
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Looking Back

by Lew McCoy, wiicr
1500 Idaho St
Silver City, NM 88061

mecoy@zianet.com

I just got the word that Ed Tilton.
WIHIXD, has passed on to the VHE/
UHF area up above Ed was without a
doubt one of the major contributors to
the hobby of Amateur Radio, Lam sure
that most of the readers of Electric Ra-
dio have memories of Ed, and his many
accomplishments.

1 first met Ed i Milwaukee at the
ARRL Matwmal conventim back in 1945
Ed was nol an outgoing type of ham
and one had to push him to get lim to
talk and relax. | had called him from
Iinois o West Hartford, Conn to talk
about Yagi element spacing i beams.
In Milwaukee, | saw him standing o
one side and | had to goose up my
courage to go over lo talk to him. 1
wouldn’t say he was a snob but | found
it difficult to get inlo a conversation
with him.

When | was hired by the League, and
came up to West Hartford to o to work,
I had been informed 0 no uncertam
terms that everyone - with one excep-
tion at AREL - were dedicaled o UW
types - there were no phone men there
- ah - but excuse us - we do have one
phone man but he doesn’t count - that
is Ed Tilton who only works VHEP--1"!

Ed had already become a legend in
that he had some unusoal records that
b had achieved. He was the first ham
1o work across the Atlantic on 6 melers.
More about that in a moment. He insti-
tuted WAS on VHEF and then procevded
to work them all - then 48 - before any-
oneelse. He wrote the first VHF manual-
which was always very popular, He
was an excellent builder of gear and
experimenter. In our technical depart-

ment he was a loner. Ed just wenl on
doing his thing. While he built and
described gear for as low a band as 10
meters, he pretty much stayed o 6
meters and higher.

Thave pointed out before that Ceorge
Cirammer was the technical director but
he left Ed pretty much alone, 1 do re-
member guite clearly when television
swoep tubes came along and George
called me into his office and told me he
wanted me to build a 6 or 2 meter am-
plifier using sweep tubes. Lasked if that
project was OK by Ed Tilton but
Cirammier gave me o stare and sad HE
was the technical editor and to do as |
was told! | did but caught hell from Ed
for invading his territory ('), | went o
George and George simply shrugged
his shoulders and told me to forget L
{Nobody argued with George!)

Asnother incident that happened con-
corned the ARKRL museum. We had a
musewm, a very Boe museam, that was
in the lobby at Headguarters in
MNewington. Roland Bourme, WIANA,
was the curator and a dam fine one
(Roland had been chief engineer for
Hiram Percy Maxim - one of these days
I will do a column about Koland.) 1
remember Roland had o make room in
P musenm and that meantsome of the
stufl had to go. One of the items was the
transmiatter that Ed Tilton had built and
wsesd for the tirst b meler contacl acrmoss
the Atlantic. | remember that the final
tubes were a pair ol 250 s In any case,
rio e wianied the anit so 1 took it home

atter all o me it was a very hislonc
privce of eguipment, A few years later
the musenm was increased i stee so
donated the rig back to the museum. |
recall that the card describing the g
said what it wasand that it was donated
by Lew MoCoyv. Ed Tilton of course
blew his stack but | pointed out to him
that | didn't write the card nor Jdid he
make any claim to the rig a few years

back when it was discarded.
continued on page 41



AMI Update - May

by Dale Gagnon, KW1I, President

Amplitude Modulation International
hit the 1000 member mark during April.
We are now up to AMI Certificate #1015,
The AMI bank account 15 bulging at
over $200

AM Night on the Collins Collector
Association Net on Apnil 17 was a great
success. See the article by Kod
Blockstone, KODAS clsewhere in this
issue describing the AM operation at
the Collins Amateur Badio Club under
hicense WX X, AMICertaficate #1000,

Armed Forces Day Weekend Oyperat-
ing Fvent is May 17 and 18, See April
Electric Radio, page 18 for more infor-
mation. Certificates will be awarded
for logs suboitied

The Dayton Hamvention is also the
same werkend May Te-18. AM opera
toes, famly and friends will be gather
wng 73 Saturday evening al Marnon's
Pizza at Interstate 75 Exil 57 nworth of
Dayton. Ths year we have been prom:
wed their private banguet room. We'll
enjoy our usual przza and AM conver
sation. We'll also have a shide show on
AM ers and therr Military Radios
An"Alternate Programming” Stralegy
to Combat AM Q50s with Objection-
able Material or Inconsiderate Behav-
or:

I recently received two letters and
one o manl in one wieek on roughly the
same topic. Two ol the letters asked the
question. “How 10 responad to other
AM ers who have very consprouous ol
color discussions or inconsiderate op-
erating practices at prime Hstening
s B this happens while you're in
thae (Y50, | sugpest quictly bowing out
Don't exhibit a "holer than thou™ atti-
tude. That adds fuel to the fire. Now the
impurtant part. Find another fregquency
far enough away that will not be both-
ered by the first U500 and get another

Q50 started and change the subject I
vou are just histening 1o an objection-
able Q50 and you disspprove and want
to do something about it then you to
should start or join an altermate OS50

In the case of scheduled nets with
predictable objectionable material, we
need groups of individuals to band o-
pesthier and run alternative net program-
mingg on the same band. Don't wait un-
til the first net s done and then run an
“anti-net”. Pick oul a neat aspect of AM
ot amateur radio in general and make it
more interesting than what s happen-
g on the other freguency

This alternative programming, s m-
portant lor several reasons

1. New AM aperators will have a
chinee of programming. The new AM
o B a tremendions desiee 1o b ki
somew here and startexercising his pear.
Let's make sure there s a positivie alters-
mative

2 The general amateur population,
amateur radio poley makersand maybe
povernment repgulators are histenng and
torming an opinion of ourbranch of the
hashlbawy

3 W need 1o have good CRO matenal
oy tumwe anko that we can hear all ower our
shacks and workshops and into the other
parts ol our houses where our lamulies
can overhear Many of us Tike to listen bo
thee branad while wie are pultering away on
projes or domy, paperwork. s Tk bis-
tening: to a ball game. We need 1o be able
towalk aweay trom the g without worry-
e about what will be sad nest

This strategy will not do away with
irresponsible AM operating habits, but
it will lessen s impact. Some peoplhe on
the tringe who could go cither way will
hopelully drft away from the objec-
tionable programming toward more
whaolesome lare. ER

To join AMI send $2 to:
AMI

Bax 1500
Mermmimack, NH 03054




Origin of the Collins 302C-1 Directional Wattmeter

by Warren B, Bruene, W50LY
7805 Chattington Dr.
Dallas, TX 75248-5307

As three of us were ending our lunch
hour discussion, Art Collins came by
amd asked that we send someone oul Lo
repar his Micromatch. He had burned
it out - again. (He was using a Collins
KW-1 modifned lor S5B. ) Someons sand
that they would take care of it Then |
violunteeted that 1 cosld build him one
that wouldn't burn oul. It wasn't long
before a progect was assigned 1o me 1o
develop b

Actually, | wasn't stcking my neck
out as lar as it sounds because | had
already tried the basie concept quite
some time betore. This s just one of
many mes that | stuck my neck out e
do something that hadn't been done
before. Forlunately, | never failed o
come through, which helped me gain
Art's respect

My interest i this subpect started
1946/ 47 when Collings purehased a Jones
Micromateh SWE meter. | then balt
oo using, the Jones basie ciecut bt for
F2-ohm coax and W walts inoa cast alu-
o meter case (used Lo hold meters
on the Tab bench), | used it o meastre
the SWR in the coas Between the Collins
FIOA Exciterand the MK 175 /500 Watt
Ph/Cw transmitter | was developing.

In Jan S0 1T made estensive notes on
ideas for a power and SWR meter for
the maew 4 30 series transmblers wo wiere
planning to develop. It needed 1o be
capable of 3 KW continuous One adea
was o sample the coax current with a
small multi-turn rectangular shaped coal
mserted into a slot cut in the outer con
ductor of 1-5/8 inch coax. My goal was
an instrument to read EF Power and
SWR directly

Other engineers developing phase

discnimmators for automatic antenna
tuners were using a powdersd iron core
torond around the center conductor to
sense the phase of the RF current. |
borrowed this klea to sense the RF cur-
rent phasor for the directional wattme-
ter im Aug 53 In Mar 56 | recorded the
complete dual circmt concept and a
sketch tor the physacal constroction of
what bevame the W2AC- 1 It embaodied
shiclding the torowd from capacitive
coupling to the center conductor, very
short leads, sampling, the viltage physi-
cally close o the torowd current sensor,
and mimimizing  discontinmty in the
Conis

I drew various charts o praphically
determme SWR from lorward and re-
Hected power readings. Leven shetched
adevice like o small circular shide rule
to caleulate SWE. The chart that pre-
vatled was the one | published inomy
article "An Inside e toee of Directional
Wattmeters" in Aped 5% 05T Bird
picked this up and made durable s
tic charts tor dilferent power ranges to
Eive fo customers '

The 30201 circunt wasquickly turned
mto a prodoct and marketed in 1956,
both as a separate instraument and as
part of the Caollins 31 2A-2 Station Con-
soler The mweter was scaled for 1000 watts
P, oand 100 watts I, When the FCC
changed the rules 1o allow 15000 walts
PEF tisr SSB, the scales were s h-lﬂr.‘l.'d e
2000/ 2000 watts i the 302C-3 and the
31264 for the S-Laine
Theory

The comcept of torward and reflected
voltages in transmission line equations
had bawn an test books for some time
Apparently MO Jomes was first to rec-
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The Collins 302C-3 Directional Wattmeter

ognize a way to measure forward and
reflected voltage separately. The phe-
nomenon which makes this possible is
that the reflected current i1s always 180
degrees out of phase with the reflected
voltage, whereas forward current is al-
ways in phase with the forward volt-
age.

Jones obtained a voltage sample rep-
resenting the magnitude and phase of
the line current by placing 1 ohm of
resistance in series with the line. Two
amperes of RF current would thus gen-
erate 2 volts of RF. He used a capacitive
voltage divider to get a sample of the
RF voltage across the line. These two
sample voltages must be equal and in
phase when the line is terminated in its
characteristicimpedance, Adding these
two voltage phasors provides an RF
voltage representing the forward volt-
age. Subtracting one from the other
gives a voltage representing the re-
flected voltage. In the original
Micromatch SWR Meter, reversing the
phase of the current sample was accom-
plished by reversing the input and out-
put RF connections to the SWR Meter.

This sum (or difference) RF voltage was
rectified with a IN34 germanium di-
tldt'

l'o measure SWR, first connect the
instrument to indicate the forward volt-
age. Then adjust the sensitivity control
to place the meter pointer over a mark
at the end of the SWR scale. Then re-
verse the terminals and read SWR di-
rectly. One equation for SWR is:

SWR = (1+V )/V)/(1-V )/IV,)

Setting the V_sample to the same value
with the sensitivity control made it pos-
sible to calibrate the meter scale di-
rectly in SWR.

This basic instrument was converted
into a directional wattmeter by install-
ing two detector circuits to provide rec-
tified samples of both the V, and V,
voltages to two separate meters simul-
taneously. The meters were calibrated
display P and P directly. Some instru-
ments provided separate meters but
most switched the outputs to just one
meter.

continued next page



302C-1 Directional Wattmeter from previous page
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Theory of the Toroid Current
Sensor

The primary of the toroid transformer
consists of one turn - the wire passing
through the center plus the return path
around the outside of the toroid. The
secondary consists of 60 turns of #30
enameled copper wire. It is terminated
with two resistors of 10 ohms each. The
junction between the resistors is
grounded. The voltage induced into the
secondary is:
e=1(-jwM)

where [ is the line current and M is
the mutual inductance between the pri-
mary and secondary. When the second-
ary winding is short circuited, the cur-
rent in it is:

I, = 1 (wM) / (wL) = I M/L

where L is the inductance of the sec-
ondary winding. Note that1_is in phase
with | and that its magnitude is inde-
pendent of frequency. An interesting
property is that reducing the number of
turns by half doubles the coil current
because the induced voltage is reduced
by half but the inductance is reduced to
(1/2 )% or 1/4th of the previous value.
Fairly accurate voltage samples repre-
senting +1 and -l are obtained by connect-
ing 10 ohm resistors from each end of the
secondary to ground. These low value
resistors cause approximately 1 degree of
phase error at 3.5 MHz. The amplitude
error is negligible. A point which [ com-
pletely missed was that this phase error
could be compensated by placing resis-
tors (on the order of a couple thousand
ohms) across the larger (500 pF) voltage
continued on page 37



The End-Fed Wire Antenna

by Don Meadows, N6DM
1683 Daphne Lane
Yuba City, CA 95993

The end-fed wire antenna is a single
metallic conductor, usually copper, of
vanied length, One end connects to the
transmitter. The other usually termi-
nates close to an area where birds may
feel at home. The wire couples RF en-
ergy into free space. The wire also ex-
tracts from free space some RF energy
lunched great distances away. Itisthe
simplest of all antennas, by far the
cheapest, and even today is often amaz-
ingly effective on the low-frequency
ham bands

The end-fed wire extubits the funda-
mental principle of all transmitting an-
tennas - that if the antenna will accept
power, then some of this power will be
radiated. The very earliest transmitting
antennas were end-fed wires. These ver-
tical wires often terminated ina canopy
of horizontal parallel wires whose ca-
pacity to ground made the signal go
tarther. Today, we understand this con-
figuration as the top-loaded vertical. It
proved rather effective on the long
wavelengths used in the early days.

The problem is how to make the wire
- or sometime other metallic condue-
tors - accepl power, but more about this
later. Ower the years, one has caused
sundry metallic objects to be activated.
There are references in the literature to
rain gutters, lagpoles, soldered stacks
of empty beer cans (back when they
were made of steel, not aluminum), TV
antenna guy wires, barbed-wire fences,
umbrella supports, shopping carts and
even bed springs - the latter perhaps
stated facetiously. Using such uncon-
ventional objects for antennas of course
produces varying results. Perhaps the
ultimate definition today of poor end-
fed radiator is a wet noodle. This defini-

tion, patently absurd, is nonetheless
quite rational. A noodle has finite length
but is normally non-conductive when
dry. Even when wet, its electrical con-
ductivity, relative 1o copper wire, will
be mediocre. If end fed with RF, a wet
noodle will still fail as a radiator on HF
because it is much too short. Coupling
wet noodles together end to end 1o ap-
proach aquarter wavelength on any HF
ham band s a mechanical challenge so
far unanswered by engineers. So far, no
one has published a successful antenna
design based on wel noodles. No one
newds to, because copper wine does the
job much betler

The point, once again, is that any
conductor that accepts KF power will
radiate some of il - maybe a lot, maybe
very litthe - but it will radiate, Basically,
the problem with end-fed conductors is
how to make them accept power, The
power source is the transmitter, One
must make the radiator and transmitter
understand cach other. One learned
long ago that transmitters without in-
tervening networks particularly favored
end-fed wires whose electrical length
bore at least a quarter-wave relation-
ship to the frequency of the transmitter.
This was because the transmitter, one
side of whose output was firmly tied to
Mother Earth, could sense a harmony
called resonance between itsell and the
friendly wire waiting lor power.

By increasing the number of paraliel
horizontal wires in the overhead canopy
and their length, carly cxypenmenters
discovered that for a given height the
end-fed wire would dump out a better
signal from their spark transmitters.
Perhaps without realizing it, they were
making their wire electrically longer; at

conlinued next page



The End-Fed Wire Anlenna from previous page

least they were causing more current to
appear in the vertical wire, But these
old-timers weren't oo concerned about
resonant lengths, because spark trans-
mitters didn’t radiate on discrete fre-
QUCTICIeS.

After spark finally gave way to CW,
hams paid more attention 1o the con-
cept of resonant wires. Now that radia-
tion occurred on discrete frequencies,
the end-fed wire's length could easily
be cut for resonance on these frequen-
cies. Two approaches found favor. One
could resonate a quarter-wave wire
aganst ground. Or one could simply
cut the wire about a half-wave long on
the lowest-frequency ham band of in-
terided use. A half-wave wire was seli-
resonant without a ground connection,
which provided a fun bonus because
the wire would also accept power on
the harmonically related higher-fre-
quencies bands, Decades later, these
harmonic-friendly wires would dump
some of their output into carly televi-
sion sets,

The end-fed half-wave wire, a high-
impedance antenna, was once com-
monly known as "voltage fed” because
its connection lo the Wansmitter was al
a high-voltage point on the wire, Tt
readily accepted RE power. Some of
this power often floated around the
shack and, like an undisciplined,
naughty sprite, unpredictably made hot
some melallic objects assumed to be at
ground potential, Sometimes inactive
light bulbs in the shack would glow
dimly in cadence with the transmitter’s
keying. Sometimes strange chirps and
hum would modulate an otherwise pure
signal when some stray RF found a home
in the oscillator stage.

Prior to the TV era, the end-fed wire
was often coupled directly to the
transmitter’'s final tank conl. It was
tapped directly onto the turmn which
loaded the transmitter best. This tapped
turn was usually close to the end of the
coil hot with RF, because an end-fed

half-wave wire always shows a high
impedance to ground. Literature of the
time recommended a series blocking
capacitor to remove DC plate voltage
from the wire.

Sometimes this capacitor was omit-
ted, especially for maximum circuil sim-
plicity for short-term use, as on ARRL
Freld Day. But this omission could have
consequences. One ham club near Los
Angeles once known for its flamboyant
style, according 1o a respected author-
ity, once ran out a long end-fed wire on
Field Day, a wire many halfwaves long,
across a cow pasture. Being a very. very
long wire, it didn't need too much effec-
tive height to exhibit gain - a desirable
characteristic of long-wire anlennas in
peneral. This particular end-fed-wire
was minus the blocking capacitor.
The wire gave the club a respectable
score. But when the contest was over,
the guys reeling in the long wire found
a diad cow, obviously electrocuted, ly-
ing before them. The group got together
and dug a burial pit for the cow. The pit
wasabit tooshallow. The replaced carth
still didn't quite cover the cow’s four
legs which were left pointing skyward
- like fourshort tree trunks poking from
thet earth,

Today, the end-fed copper-wire an-
tenna encounters more sophisticated
solid-state RF power sources. These
sources have tunnel vision, seeing only
a 50-ohm resistive load in clear focus,
To transter power, one doesn’t tap on
tank coils. One spends money on a com-
mercial transmatch or  perhaps
homebrews something equivalent at a
fraction of the price - if one has the
parts. Finding such parts today canbea
big problem, especially locating the
vanable capacitors. The idea is to trans-
late the high impedance of the end-fed
wire into a language the solid-state
transmitter can understand. With
toaday’s S0-ohm technology, feeding an
end-fed wire will always require some
kind of transmatch or network.



The problem is both to tune oul reac-
tance and to provide a 50-ohm resistive
load to the transmitter. Fortunately, a
simple parallel-tuned tank circuit link
coupled to the transmitter will do the
job. One simply taps the end-led wire
onto the inductor’s proper turn, empin-
cally determined, and/or adjusts the
link’s turns or coupling to make the
transmitter’'s 50-ohm output require-
ment see its equal as confirmed by the
wsual SWR monitor in the coax hine
feeding the tuner. A bonus feature of
such a link-coupled tank circuit is that
harmonics are attenuated by tens of
decabels. Alert old hmers will note that
ads for today's commeraal
transmatches - devices that match just
about anything - never tout the prod-
ucts harmonic suppression. A simple L-
network will do the matching job al-
maost as well and with mechanical sim-
plification. One needs only one capaci-
tor and one inductor. No link 1s re-
quired. Bul harmonic attenuation s
somewhat reduced

Today's commercial transmatches do
a line job. But a close examimation of
their circuitey will show that many of
them are basically high-pass filters, In
other words, they match well at the
fundamental but have Little attenuation
for harmonics, They get by because
today's commercial sulid-state transmit-
ters already have enough built-in har-
monicattenuation tobe FCC approved

Experience has shown that an end-
fed wire around 90 fect long (about 3/8
wavelength) is a very effective radiator
an 80 meters. 11 at least 20 or 30 feet of it
can run in the vertical plane, it will
produce many contacts, perhaps even
some DX It works with good efficiency
because its radiation resistance is high
enough tooffset the fived resistive losses
of a station’s usually mediocre earth
ground. Yet the wire's moderate feed-
point impedance usually averts the
problem of RF in the shack and can be
matched easily with most transmatches

In city enviconments today, how does
one find room to string out an end-fed
wire? Here the creative imagination
comes into play. Once, one could load
up guy wires of a tall TV antenna. But
today’s TV cable access and aesthetic
sensibilities together with deed restric-
trons have all but abolished tall metallic
residential antenna structures. The
higher limbs of a landscaping tree might
offer support for an end-fed wire. A
flagpole offers great possibilitics, but
how many tract homes include flag-
poles in the prive? Erecting a new flag-
pole in today's tract neghborhood
mught conflict with deed restnchions
and might also require a special build-
g permil.

It wssd b be Fanrly common practice
n urban neighborhoods o attach the
Lar end of the wire loa convenient power
pole. a brown wooden bulk, once a
former 60 o 100-tool once-living tree
now shorn of limbs, a dead tree trunk
embalmed in creosole, Bul loday, power
poles have all but disappeared from
residential neighborhoods developed
during the past 3 years, Yel there is
still hope

The end-fed wire can be routed just
about anywhere s length, even more
than its hedght, determines its elfective-
ness on the low bands, It can bend in
random directions, as long as it doesn't
double back on itsell. The wire even in
weird configurations will radiate well
if long enough. Even if its far end is
grounded, itcan still radiate etfectively
if at least a hall wave long. This prin-
ciple in expanded detail is already on
record. {Waorld Radio, September, 1994
page bl A random lengthend-fed wire,
even with bends in the horizontal and
vertical planes, elevated only around
20 feet at the highest point will often
throw an amazing signal out to 1000
miles provided that it s at least 3/8
wave long at the lowest frequency used.
On higher harmonics, its distance record
should improve.

continued on page 25



A Letter Regarding the GRC-109

by John Liner, N2WHT
1680 Universily Ave.
Rochesler, NY 14610

Dear ER

Recently, Don WAZELD sent me a
copy of Jim Kearman's article on the
GRC-109, from the October 1993 issue
of Electne Radio. I'd like to provide a
hittle additional information and maybe
clanty a couple of items. It might be of
mlerest o those lucky owners of the
GRC- 109 st

I was a member of the US Army Spe-
cral Forces from 1968 until | retired in
1992, Origmally trained as an SF radio
operator (MOS 05B45) | was assigned
mostly o A Detachments, but worked
wccasiomally on B Teams.

Some Special Forees teams in Viet
Mam were somelimes tasked with pro-
viding variows ty pes of support for CTA
sponsored operations, intell support
and s0 on, There were also oceasional
[t operations with people contracted
torthe CLAL But Special Forees was never
under the direct contral of the CLA,
Being an Avmy unit, it was always di-
rectly controlled by the Army. There
were cortain Classified projects run di-
rectly or indirectly by the CIA and the
mndividuals that manned some of these
projects were volunteers from Speaal
Forces units, But they remained in the
Army and were merely assigned or de-
tached 1o them for a specibic period of
time

Anyway, when | first joined Special
Forces, the primary means of commu-
mications on the A Teams was the GRC
109, In those days, the GRC-109 was
manpack radio. (Some teams also had
the old GRC-87 radio). When we
jumped, the T-784, R-1004, G-43 gen-
erator and seat, several battenes and
lots of wire all went into a CEWI bag

(similar b a dutfel bag but about twice
asbig) which was strapped between the
radho operators legs, with the rucksack
strapped on top of that. The radio op-
erator was usually the first in the door.
The other team members had 10 help
him stand up and hiterally dragged him
to the door prior to jumping,. | was often
pushed out as | was so laden | could not
shufile nor jump out. When exiting from
A C-130, C-123, C-119 0 C-47 the proce-
dure 15 1o spring vigorously into the
prop blast. But the radio operator was
so heavy that all he could do was merely
lean out when the jumpmaster said “Go™.
O afew occasions, | was smacked into
the side of the aircralt as it went by,
sulfering bruises and sore muscles for a
wirck afterwards, This was not an un-
usual occurrence among my fellow ra-
diooperators, With radio gear, weapon,
fully loaded rucksack, web gear, can-
teens, ammaoand ammo pouches, it was
not unusual for an SF radio aperator to
pvout the door with over 200 pounds of
equipment strapped to him. Add the
additional weight of a 40 pound main
and reserve parachute and harness and
we usually came out of the sky and onto
the ground at considerable speed. Re-
gardless of where the radio operator
stownd in the shick e was alisivs first on
the ground, though rarely the first on
hus fewt after Landing. | normally Laid on
the ground, staring up at the night sky,
warthing lor the stars that were swim-
mung before my eyes o go away before
1 felt good enough tostruggle panfully
to my feet

Unce on the ground the commo gear
could be divided amongst the other
team members. Bul goung out the door



with it was considered the radio
operator's responsibility, and regard-
less of whatever else he had to carry,
the radio operator ALWAYS humped
the G-43. Since he rarely had tocrank it,
it was considered only fair for him to
carry it once on the ground. Team mem-
bers that volunteered to carry it for vou
were rare indewed, and it was worth nam-
ing your first born after the santly
demolitions man or medic that would
voluntarily take it off your shoulders, it
only for a few hours. | grew to truly hate
that penerator like nothing else in hife
and [ am convinoed that the back of my
head is shghtly flattened because of the
countless times il crashed into my skull
as | squatted and bent over to clear low
branches and thick vines in Camp
Mackall or uwp in the PMisgah and
Uwaharrie Forests of North Carolina
Likewise, a radio operator that was
overly long in tuning up the T-784 could
ecarn the undying hatred of the poor
unfortunale soul that was cranking it
Team leaders that wrote really long
messages o be transmitted also carned
a great deal of enmity from weary team
members, Everyone took a turnatcrank-
ing the G432, The GRO-T09 was traly a
"manly" radio system, not tor the faint
of heart nor weak of arm.

But it was rupged, nearly indestroc-
tible and the tuning circuit would load
virtually anything, lonce loaded a rusty
set of jeep seat springs | found in the
woods, and sent CW traffic from Pisgah
Forest (in western North Carolina) back
to Fort Bragg. An instructor in SF
Commuo School once drove a nail into a
pine tree and connected a piece of WD-
1 steel wire to it He too sent tratfic back
to Bragg. From Alaska'

The GRA-71 high speed keyer was
used often on deployments and real-
world missions during the 60s and into
the 70s. Some of these missions were
clandestine, some in urban areas n
Ewrope. A lot of them were conducted
throughout Africa and South America

I can’t recall ever using the GRA-71
during normal commo exercises in
MNorth Caroling and elsewhere, The phi-
losophy in those days was that you were
tirst and foremost a CW operator. You
had to graduate from commo school
with a minimum 18 wpm or you didn’t
graduate. Most teams required all mem-
bers to be able to do at least 10w pm and
practice peniodically o maimntain profi-
CIenCy

Use of the GRA-T1 reguired a manned
receiver site, usually a GRC-26 van with
a bank of K-380 recervers and reel-to-reel
tape recorders. There was one at Bragg,
and eachoverseas Group (e g, 10th Group
atl Bad Tole, Germany, 1st Group in
Olanawa, Sth Group in Panama) had a
receiver sile. Firm contact times, base
staton schedules and round the clock
operalors had to man these sites. Uising
burst was not exactly a trivial affaar, and
was usually wlilized o support teams
deployed for a major exercise, (such as
Flintlock, in Europe) or teams that were
om actual real-world missions. Like said,
we mostly used manual CW,

I never used a keyer in Viet Nam. |
think they may have been used in the
very early days of ourinvolvement over
there. We had scheduled contact bimes
several times o day, including the
SITREP every evening, admin and re-
supply requests, in addition to the Spot
Reports that went in whenever a team
or its CIDG compames were in contact,
or the camp was getting hit. Very few A
Teams were wathin VHF range of the B
and C Teams, so most trathic had to go
via HF. Every camp was issued a FRC-
Y3 {you may know it as the KWM-ZA)
and sideband was used extensively for
vonce traffic, air supporl and artillery
requests. Bul yvou still had to send a lok
of mandatory traflic using the DIANA
one-time encryption pads. This meant
lots of CW work. For some teams in
Laos and parts of Thailand, the GRC-
109 or GRC-87 was all they had for HF
comms until the very Lale bls

continued next page



A Letter Regarding the GRC-109 from previous page

Mast 5F nets in Viet Nam aperated
routinely al 25 groups per minute or
greater. Ino my. nel, consisting of 5 A-
Teams, a B-Team and the C-Team, we
all used Vibroplex bugs. Woe be to the
newby from Stateside, fresh out of
school who could only manage 18 gpm

Sorry, I'm getting off the track. Like |
said, cach leam had a FRC-93, But each
team also had one or two GRC-1095 as
bBackup in case the camp’s generators
faded. Which they commaonly did. There
was always an emergency commo
shack, in case the main one was dam-
aged or destroyed. (My entire camp
bumed down dunng a siege). And yes,
we were also requinsd to have an un-
derground antenna. Towers, antennas
and coax cable were all subject to dam-
age and destruction. When that hap-
pened, you shll had to get vour e
quests for help through. The only way
to do that was with an antenna buried
i the ground. The signals wene almosit
impossibly weak. But we werne young,
with excellent cars and we took a great
deal of pride in being able o copy code
ofany signal strength through the worst
muonsoon thunderstorm. Guys (usually
newbys) that could only copy signals
down to merely "weak and unreadable”
were breated with scorm and derision. A
lot of us could copy signals sooweak that
to the Liyman it sounded Like slighi
variations in the roaring static. | know
thiat sounds like a gross exaggeration,
but when you copy a tew thousand
five-letter groups every single day, sev-
eral times a day, you get to be prety
sharp. | only wish | were half as good
today

We exercised the emergency systems
monthly. | was fortunate enough to be
in Viet Nam during a decent period of
the sunspot cycle. | was there in 1969
1970 and HF comms were OK, given the
conditions. Very high levels of stahc,
with horrendous thunderstorms every
afternoon and into the night but at least

we could propagate
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The KWM-2As often went down due
to the enviconment they were in. Hot,
very high humidity, and most of us
rarely followed the correct procedure
for tuning up. There is a shorcut to
tuning the KWM-2 that only takes a few
seconds, but guarantees about a month
lifespan before you burned it up. (1
cringe when | think of how hormibly 1
abused mine). But the GRC-109 always
worked. Always. | never had one quit
It was amazing.

Years later | was stationed in Berdin
We did lois of “urban™ work in those
days, and we always communicated
trom our city locations back to the base
using the GRC-109. lis ability 1o load
anything really came in handy when
we wsed antennas taped onto walls, or
wire coiled around a broomstick and
placed near a window . A buddy of mine
once foaded the steel banister running
up the stairwell of a 10 story apartment
bushding. He made 107% of his contacts,
W absi cached radios all over the city,
and down i the lorests of southern
Germany. Ul bet there are shll a few
residing in the walls of vanous apart-
ment buitldings i Berlin, or in cache
cans i the Schwabian and Bavanan
Alps.

The big power supplivs were almost
nevet jumped in, not homped inaruck-
sack. Too heavy, Bul if you were going
to aperate from, say a barn or an apart-
ment, then normally the power supply
was used, It was either dropped inon a
subsequent resupply, or taken with you
m a suitcase if you were domng wrban
sort of stulf (in civalian clothes)

Tuming the GRC-10M could be an ad-
venture, and vou could usually identuly
the team radio operators by the tiny
little whate RF burns on their fingers
and thumbs One of the knobs was nght
next to the antenna post and vou nor-
mally managed to touch it at least once
every hime you tuned up. 've sull got
little scars on my right thumb from that.

Im mentioned that a crystal was



sometimes plugged into the receiver. |
only saw it used that way once, and I'm
pretiy sure that method was pretty rare
Typically, while in isolation, the radio
operator was escorted out of the isola-
tion area and taken 1o the Signal Office
where he was issued the crystals to be
used during the exercise or mission. We
were given our primary and alternate
freqs, daytime and mighitime, but never
crystals to be used for the receiver. It
may have been done in carlier imes,
but never in my expenience. | did like
the R-1MM receiver, however. | remem-
ber many mighis sitting up hstening to
Radio Australia from some mountain
top in North Carolina during my watch
while the rest of the team slept. And
catching hell from the Team leader the
next morning lfor running down the

And Jim's account of the siege at A
Shau is accurate. The camp was totally
destroyed, some team members killed
and the rest wounded. The only means
of commo beft was the GRU- 109 Similar
incidents, by the way, happened at sev-
eral other camps throughout the war |
believe they used the 109 to communi-
cate when Lang Vi was overrun by
tanks, | used mine when my camp (A-
215 Dak Seang) was besieged and my
generalors destroyed. AlLT had b rely
on until L was air dropped another gen-
erator was the GRC-109, and VHF re-
lays through FACS supporting my
camp.

The GRC-108 had a very distinctive
sound on the wir. Il was somewhat
chirpy and, depending on the strength
orexhaustion of the poor guy cranking,
would vary its tone slightly upwarsd on
the final dah of a character. To this day
I can instantly recogmze the rare GRC-
109 that | accasionally hear on the air,
and it never fails 1o carry me back for a
few moments o more exciting times

I've often thought about getting my
own set and since talking to Don, and
then reading [im’s very interesting ar-

ticle | believe L will. | showed the article
o my boss (lohn, WHIBYT) who is a
real boat anchor /vintage radio fanatic,
He owns a GRC-109, as do twao other
guys in my company. One of them has
been talking about selling s, 1 will
probably take him up on his offer

Many thanks toJim Kearman forwnit-
img the article. It was very good and |
thoroughly enjoved reading it | have
never been able 1o gel a complete story
on the ongin and history of the radio
I've heard several versions. One says
that the radio was onginally designed
in WW Il for use by Resistance forces in
Furope. and meant 1o be booted out of
low-flving planes at mght. Don't know
if that's true, but it does make a good
story. | do know for sure that the radio
has been around for a very long time, at
least since the mad-5k. The old NCOs
that trained me as a young operator
talked of using it in the 77th Special
Forces Group in Bad Tolz, Germany,
back in 14954

Again, thanks for the article. It was
well written and brought back a lot of
interesting times, And 1o KRIS,
WAZELL, and WB2BYTP, I'll be Listen-
iy tor the chirp of your 109 on the air
73 and all the best to you,
John, N2ZWHT ER
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R-725, R-389, R-390 and R-391 US Military Contract List

by Thomas Marcotte, NSOFF
111 Destiny Dr.

Lafayette, LA 70506
nSoff*%widdlaara.org@usl.edu

This is the second in a series of ar-
tickes which will begin to document the
list of US military orders for Collins
receivers. The K-188 was covered in the
last installment. In this ssue we will
cover the R-725, R-389, R-39%0 and R-
391

The R-389 is a low /medium frequency
radio designed and built by Collins. It
was descnibed in great detail in a series
of excellent articles in this publication,
so | will dispense with a complete de-
scription, and simply list the known
order information. The order informa-
tion is very brief as far as | know, in that
all R-389's were built by Collins.

R-389
Collins 14214-1"H-51-93 Hi s.n. 856

This order covered many of the carly
Collins receivers of this family, includ-
ing the R-390, R-391, and very early R-
J90A s, The R-389 can be distinguished
by its single large tuning knoby, and low
frequency range of 14 Kes-1505 Kes,

The R-39) and R-391 radios are HF
receivers with the same basic function
as the R-390A, that is, 500 Kes-32.0 Mes,
AM/CW/RTTY. They are very similar
to each other, except that the R-391 has
provision for the famous Collins
autotune used on the ART-13, ARR-15,
and many other rigs.

Externally, the R-390, R-390A, and R-
391 look quite similar. The external dif-
ferences between them are illustrated
in the photo. It seems to be a common
occurrence today that front panel tags
on used radios are missing. If you see a
390 family radio at a flea market and it
has no front panel tag, here is how you
tell the difference between them.
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The R-391 looks nearly identical to
the R-390, except that it has a channel
selector knob in the position shown as
part of the autotune mechanism. The R-
391 will likely have a data card above
the frequency indicator which docu-
ments the preset frequences.  Both the
R-390 and the R-391 will have a squelch
position on the function switch, and
have three audio response positions.
And finally, the B-390 and R-391 will
have the antenna tnm knob on the
middle right, while the R-3%0A will have
that knob at the top cenler of the panel.

Internally, the differences between
the R-3%A and the R-390 are many. A
few of the dilferences are listed below.

R-390A R-390/391
Selectivity  mech, filters  tuned circuit
Squelch aptional (rarelstandard
Tubes k1 33
Audio Filters 800 Mz HOD/AS00 Hz
Power
wlovens on 220 W 70w

In addition to the above differences,
the R-390A has seven fewer crystals,
and simpler gear train and power sup-
ply systems. Some of the minor parts
are interchangeable, like meters, some
tubes, covers, and knobs, but most parts
are not interchangeable. The R-390A
costabout 11% less than the R-3%0 ongi-
nally. The R-390 was designed for an
optional 28V dynamotor power sup-
ply. but this was rarely employed, and
the option was dropped with the R-
I90A.

As mentioned in the last article, [
have been tracking order data for these
radios for a couple of years. This is
what | have collected (so far, additions



R-390A has ant

trim here \

X-390A has only

wo audio positions

R-391 has
channel selector
here

Panel [)!1.1!“11‘11\'\'&
R-390 and 391 vs. R
(ollins R-390 Shown

| R-391 has channel g
card here [

:| Note squelch, absent
H on R-390A

FOOA

welcome) for the R-390 and R-391. All
of these orders are for the US military.
The high serial numbers shown indi-
cate the highest number reported to me
by an owner, not necessarily the num-
ber made (but it implies that at least
that many were made). A high serial
number of zero indicates a known or-
der, but no examples were reported to
me.

R-390 Hi s.n.
Collins 14214-PH-51-93 4952
Collins 14226-PH-51-93 1412
Motorola
for Collins 14214-PH-51-93 4864
Motorola
for Collins 14241-PH-51-93 3449
Motorola  90-PH-52 219
Motorola  26579-PH-52 892
Motorola 13602-PH-53 979
Total R-390 16767
R-391
Collins 14214-PH-51-93 753
Collins 11424-PH-51-53 0
Collins 21852-PH-50-93 169
Collins 26575-PH-52-93 316
Total R-391 1238
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The total numbers for the R-390 may
actually be lower than [ have shown
above, as itis notimmediately known if
Collins and Motorola used separate
blocks of serial numbers for the 14214-
PH-51-93 order, orif they simply shared
blocks of numbers, with a total between
the two makers being near 5000.

These production figures compare to
over 50,000 units produced for the R-
390A, so you can see that the R-390 and
R-391 are quite a bit less common than
the R-390A.

There were prototype R-391A radios
made under order DA36-039-SC-52584,
but to my knowledge, there were no
production units. The actual model
number was R-391(XC-2), but it was
essentially a R-390A with autotune.
These radios are quite rare, indeed
(where are they now?).

And finally, listed below is the data I
have so far for the R-725 receiver. As
I've reported previously in this publi-
cation, this radio is a modified R-390A,
a crossbreed between a R-390 and a R-
390A. The main difference is that the R-

continued on page 37
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Nick Balsamo, KG2IR, (who also appears on the cover of this issue) at another
position in his vintage hamshack. Photo by WA3V]B.

Jim Condon, AD4YM, with some of his beautifully restored vintage gear.
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Two pictures from Hoisy Hoisington, W4CJL. The top picture shows 87 year old
Hoisy at his operating position. (not really)
The lower picture is a more complete shot of his hamshack.
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AM Night on 75 Meters

Collins Amateur Radio Club, WOCXX

By Rod Blocksome, KODAS
690 Eastview Dr.
Robins, IA 52328

The Collins Amateur Radio Club,
CL‘d.lr [\‘.'lilhlw, [i}\\.‘.l I'('t'l‘l“l\' recev t'l‘
Arthur Collins' old call sign, WOCXX,
under the FCC vanity call sign pro
gram. Club members consider it a great
honor to be able to activate this call on
the air once again as a tribute to its
previous owner and his contributions
to communications technology. When
operating with this call the response
from the amateur community has, at
times, beenoverwhelming. Inmid-win-
ter, AMI, through the Collins Collec
tors Association, proposed an all AM
session on the CCA 75 meter net with
WOCXX. We agreed, the date was set
tor the evening ol z\[lrif 17th, and AMI
issued us certificate number 1000

The WOCXX signal needed to come
from vintage Collins AM gear. The prob-
lem was the company had led the in-
dustry away from AM and into SSB
many years ago and there was very
little Collins AM ham gear to be found
locally. Mark, NOJWI, an avid Collins
collector, lent the club a 32V-3 and 75A-
4 for the operation. Our "Main Plant”
club station was being moved to new
quarters at this time, so this AM opera-
tion was actually the first from the new
station. An Alpha 77 1.5kW PEI ampli-
fier and a sloping dlpnh' at 100/60 feet
rounded out the station.

Theevening of April 17th found Mark,
NOJWI; Lee, WTOD; Gayle, KOFLY;
Steve, NOYVY; Dan, AAOOJ; and my-
selfassembled for the event. We started
carly at 0016 UTC as we were aware of
the possibility of a large number of sta-

continued on page 41

WOCXX operators, from left to right: Gayle Lawson, KOFLY; Mark Hovda,
NOJWI and Rod Blocksome, KODAS.



VINTAGE NETS

Westcoast AM Net: Meets informally, nightly on 3870 at 930 FT. Wednesday at .00 PM PT they
have their formal AM net which includes a swap session. Net control rotates
California Early Bird Net: Saturday mornings at § AM PST on 3870
California Vintage SSB Nek Sunday mornings at 8 AM PST on 3835
Southeast Swap Neb: Tursday nights a1 72 ET on 3485 Net control 5 Andy, WALKCY . This same
group also has a Sunday afternoon net on 3855 at 2 PM ET.
Eastern AM Swap Net: Thursday evenings on 3535 at 730 ET. This net is for the exchange of AM
related eqpuipment only

Morthwest AM Net: AM activity daily 1 PM - 5 PM on 3875, This same group meets on f meters
750 4) Sundays and Wednesdays at 800 TT and on 2 meters (14 4) Tuesdays and Thursdays ot R0
PT. The formal AM net and swap session s on 3575, Sandays at 3 '
KsHQI Memorial Twenty Mebrs AM Net: This net on 14 256 has been in continsoes operation for
at heast the Last 20 yrars. 1t starts st V00 I PT, 7 days 2 werk and usually goes for about 2 hours
Mot controd vanes with
Arizons AM Net: Merts Sundavs at 3 PM MT on 3855 On b meters (50 4) this group mects 2 5 PM
MT Saturdays
Colorsdo Moming Net: An informal group of AN ers get together on 350 Monday, Wednesday
Friday, Saturday and Sunday mormmgs of 7AM MT

DX-60 Met: This net mects on 7290 at 2 PM ET, Sundays. Net control is Jim, NELUV. Thes oet = all
about entry-bevel AM rigs ke the Heath Dol
Eastooast Military Net: 18 isn') necessarny to check in with military gear but that o what this net s
all about. Net control is Dienmis, WAIY XN but somctimes it rotates to othed ops. Saturday mormongs
on 1995 at (1500 ET. Will meve o 3885 for summer
Westcoast Military Radio Callectors Net: Meet. Sunday momings at (950 local on W75 + or - ORM,
except the 154 Sunday of the month when the net meets at 2130 local et vonteod is Tom, WAGDPE
Grey Hair Net: The oldest (or one of the oldestl- 43+ years) 160-meter AM nets. 1 moctson Tuesday
nights on 1945 at 80 'MW EST & EDST. Call-up at § '

Vintage CW Net: For CW aps who enjoy using vintage equipment Thies in st & traftic net, speed is
nob important, Thie net meets on 14037 Sundays at 7'M Eastern. Net control 1s Tracy, Wi TMY
Vintage S5B Net: Net contral is Andy, WBOSNE The Net meets on 1429101 190 Sumday anad i
followed by (he New Hoathkit Net at about 20002 on the same Treg, Net control is Don, Wikl RG.
Collins Collectors Association Nets: Technical and swap session each Sunday, 14,263 ME, 20002,
im a Tong-establivhied net eun by call arcas. Informal rage P pets et ot O Tuesday mights on
AR and on Thuesday mights on 3875
Collins Swap and Shop Net: Meets every Tuesday at BEM EST on 3955, Neteontrol is Bd, WATAM)|
Drake Users Met: Another relatividy new net This group gels boggether o 65 Saturday nighits at
& PM ET. Mot controls are Criss, KBSIZX; Don, WZ80, Rob, KEIEE and Huey, KD3UI

Swan Users Net: This group meets on 14250 Sunday atternoons at 4 P8 CT, The net control s
wsipally Dean, WASAZE,
Nostalgia/Hi-Fi Net: Meets on Fridays at 7 PM T on 1930 This net was started i 1978
K1JCL 6-Meter AM Repeater: Located in Connecticut it operates on 504 in and 505 oat
JA AM Net: 14,190 at D100 UTC, Sarurdays and Sundays. Stan Tajima, JATONG s nat control
Fort Wayne Area 6-Meter AM Net: Meets nightly at 7 M ET on 50 58 MH2, This net has been
merting sice e Late S0's Most members are using vinlage or bomebrew gear
Southern California Sunday Moming & Meter AM Net: 10 AM Sundays on 304, Net control s Will,
AADDD.
Westcoast 40-Meter Sunday Neb: Net control vanes. The group meets on 7160 starting at 4FM FT
Old Bugzards Net: Mevts dadly ot 10 AM Local ime an 3945 This & an informal net in the New
England area . Net hoats are George, WIGAC and Paul, WIECD
Canadian Bostandhor Net: Meets Saturday atternoons, 300 PM EST on 345, For hams who enjoy
wsang AM. restonng and operating
Midwest Classic Radio Net: Saturday mormmgs on 1885 at BAM Central time. Unly AM chechans
allowed Swap/sabe, hamicst info and technical help are Fegquent topics
Boatanchors CW Group: Mevts nightly 3t U2007 on 3579 5 M (7050 alternate). Listen for statons
calling “C) BA” or signing "BA" after their callsigms

Nets that are underlined are new or have changed times o1 frequency since the last issuc.




The National One-Ten

James Millen's Conltribution to Exploration of the Ultra-High Frequencies

by Robert E. Grinder, K7TAK
7735 N. lronwood Dr,
Paradise Valley, AZ 85253

Jamiss Mallen served from 1927 until
1939 as Cheed Engineer and General
Manager of the National Company. He
elevated the manutactuning of commu-
mication recevers from ant Io sownoe in
his first seven years. He prodoced e
generative and superheterod yne receiy-
ers, ncludimg the SW-3, ALS, FB-7, amd,
in 1934, the incomparable HRO

Millen thus attained renown as a vi-
stonary in the manufactunng of short-
wave reveivers Barher, he had acheved
distinction as a woiler, As a college stu-
dent, for example, he had written ar-
Bicles for Radio Broadeast, in which he
addressed readers technical problems
in comprehensaible language. Not sue-
prisingly, then, Millen launched
muonthly, in the March, 1934, iss0e ol
UST, a senes of one-page, technical ad-
vertisements. He ceased writing them
when he left National i 1939, bul they
were conbinued o QST by others until
292, Cdctiobaer, 1500

Millen used the advertiserments as a
vehicle for describing in wasily under-
stood terms why and how the National
Cnrnp.ln'.' pruﬂllt wd new cumponenits
and equipment. Sigmificantly, he ex-
plained theory behind circuitey and
design ratwnale, discussed techmical
problems encountered during produc-
tions, and reviewed pricing consider-
ations. Whereas extravagant claims for
amateur-radie products were common
in advertisements during the 1930,
Millen’s advertising embodied para-
gons of information and truthfulness

Consequently, when Millen an-
neunced the availability of the Natwonal
One-Tenm techmical advertisement #27

{"Advertisement,” 1936), readers took
notice. Millen declared that “the One-
Ten was bult lor those pronevsring ama-
tewrs who are leading the march to UL
tra-High Frequencies. There is lots of
rooim upe there.” Hee stated that Natienal
endeavored 1o toliill o newd for an offi-
cent recever that would cover the ul-
tra-hugh frequency spectrum from one
to ten meters. (During the 19305, many
amateurs regarded frequencies higher
than 28 MHz as "ultra-high.") Millen
emphasised that the One-Ten was -
tended mamnly for experimenters. He
acknowledged that as a lour-tube,
superregencralive circuil, it could not
compete with Bwe HIRO or FB-7 on the
frequencies which the receivers cov-
ered i commaon; nonetheless, he sad,
it performed creditably in opening up
AT et s, wised Freguency spiec-
Eruem

Millen's view of the National -
Ten as tundamentally experimental led
hum to speculate that advances within a
tew years might render the receiver
obsolete. History reveals, however, that
the National Company manulactured
the One-Ten longer without modifica-
tin than any other receiver, The One-
Ten was in production from 1936 until
1946, 1t was then altered o cover cleven
malers, and it was marketed for an-
other vear as the National 1-10A. Al-
though the SW-3 and the HRO were
manufactured for about 15 years and 30
vears, respectively, models were up-
graded continually

The discussion below thus reviews:
(1} why mterest in the “ultra-high” fre
guend s and advances in tube technol



Front view of the National One-Ten. Photos by Clyde Watson.

ogy propelled Millen and National to
invest resources in manufacturing the
One-Ten, and (2) why the amateur com-
munity was attracted for a decade to
the One-Ten.

"There is Lots of Room Up There"

Amateurs in the post-WW | era de-
fined success in terms of distances cov-
ered. By the mid-1920s, daylight trans-
missions on 20 meters were spanning
oceans. After the Federal Radio Com-
mission assigned amateurs in 1928 the
ten meter (28-30 MHz) and five meter
(56-60 MHz) bands, they anticipated
even more spectacular results. They
found that sporadic openings on ten
meters indeed permitted contacts of
extraordinary distances with relatively
low power.

To the dismay of experimenters, tests
suggested that the five meter band was
worthless except for "line-of-sight" work
over distances of a few miles. The primi-
tiveness of radio technology contrib-
uted to their disappointment. Conven-
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tional tubes and components designed
primarily for the new phenomenon of
radio broadcasting would barely work
at 56 MHz. Transmitters resisted oscil-
lating. Moreover, familiar receiving cir-
cuits, associated with TRF and super-
heterodyne receivers, suffered from
poorsensitivity, tuning difficulties, and
severe ignition interference. Many ama-
teurs concluded that quality of equip-
ment perfurrrmncc at five meters was
disproportional to the complexities en-
countered.

A breakthrough occurred in 1930
when amateurs realized that Edwin H.
Armstrong's superregenerative cir-
cuitry functioned especially wellat UHFE
frequencies. The superregenerative re-
ceiver removed tuning difficulties be-
cause it tuned broadly, which was fine
at the wide-open, ultra-high frequen-
cies, and it was immune to ignition-
type interference. Armstrong had in-
troduced the superregenerative receiver
in 1922, but, after an initial burst of

continued next page



The National One-Ten lrom previous page
enthusiasm, amateurs disregarded it
Its lack of selectivity at the crowded,
lower frequencies and its persistent ra-
diation were too bothersome.

The point of greatest sensitivity inan
ordinary regeneralive receiver oocurs
just before its detector starts to oscil-
late. During superregeneration, the de-
tector ascillates in a "self-interrupting”
mode. The interruption rate 15 known
as the "gquench” frequency, This process
enables the detector to build up the
signal to tremendous proportions. Hull
(1935) showed how superregenerative
receivers can be adjusted so as to en-
hance signal to noise ratios, The
superregeneralive receiver seemed so
perfectly suited for ultra-high frequency
reception that the ARRL handbook
{1938) exulted: I (the
superregencerative recciver) was, and
remains, one of the most extraordinary
pivees of radio equipment ever devel
aped - from the point of view of perfor-
eance from a given amount of equip
ment.”

Amateuar interest in the
superregenerative receiver heightened
in September, 1934, when the Federal
Radio Commission announced that
amateurs and all other experimental
servioes were temporarily permitted to
operate jointly on all frequencies above
110 MHz. Hull {(1934) wondered
whether operators could find each
other's transmissions, unless “we de-
cide on some particular slices of fre-
quencies for our first work " As a prac-
tical plan, Hull suggested concentrat:
ing, for the time being, on two bands
harmonically related bo the five meter
band - 112 to 120 M2, the 2-1/2 meter
band, and 224 to 240 MHz, the 1-1/4
meter band. As matters turned out, Hull
proved to be remarkably prescient. al-
ter extensive study, the new Federal
Communications Commission decreed
that on December 1, 1938, radio ama-
teurs were 1o be restricted o 112-118
MHz and 224-230 MHz ("New Regula-
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tions,” 1938). Subsequently, in April,
1939, the FOC issued a new allocation of
frequencies from 30-300 MHz. The ama-
teur 2-1/2 meter band was reallocated
to 112-116 MH2.

The Advent of the "Acorn”™ Tube

Once the functional superionty of
superregeneralive circuitry for ultra-
high frequencies was demonstrated, the
dilemma became that of finding tubes
that would work at even 56 MHz, RCA
resolved the problem in 1934; it intro-
duced the 955, a triode "acorn” tube,
which it declared would open up new
possibilities for exploration and practi-
cal application in the ultra-high fre-
quencies above 110 MHz - where con-
ventional tubes will not fundction.

The 955, no larger literally than an
acom enveloped wholly in glass, may
be used as a detector, amplifier, or os-
cillator. It has very low interelectrode
capacitances and lead inductances. s
five terminals (two filament, grid, cath-
ode, and plate) arearra nged around the
vircumivrence of the tube. Their leads
proteude horizontally from its tiny glass
base.

Less than a year later, RCA produced
the 954 pentode, with the same type of
construction and appearance as the 955,
for operation as an RF amplifier al wave-
lengths as short as 7 meters. The two
tubes are distinguished chiefly by the
fact that the 954 has its plate and con-
trol-grid leads, respectively, brought
out from the top and bottom of the
“acorn.”

To realize the potential of the 954 at
ultra-high frequencies, RCA recom-
mended that its grid and plate circuitry
be carefully shiglded from one another
Speoifically, RUA advised that its socket
be mounted on a metal partition or baffle
having a hole so that the grid end of the
tube can progect through. RCA also said
that the hole should be drilled so that its
edge is in close proximity to an internal
shield at the control-grid end of the
tube.



SLMEMATIC DIAGRAM — TYPE 1-10 RECEIVER
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The Enduring Qualities of the
National One-Ten

Millen believed that the new acorn
tubes would enable National design
engineers and technicians to build a
receiver that could cover the ultra-high
frequencies from 28 to 300 MHz.

As the schematic diagram indicates,
thecircuitof the One-Ten is deceptively
simple. Only four tubes are enclosed in
a metal cabinet, 7"HxII"Lx7"D, finished
in black, crackle enamel - one stage of
tuned RF (954), to enhance gain and to
eliminate radiation, is inductively
coupled to a self-quenching
superregenerative detector (955), which,
in turn, is transformer coupled to a first
stage of audio (6C5) that is resistance
coupled to a power output stage (6F6).
Receiver controls, which are held to a
minimum, include audio gain, regen-
eration, antenna trimmer, and main tun-
ing.

Tuning is accomplished by a two-
gang variable capacitor geared to the
now familiar PW micrometer dial,
which reads directly from 0 to 500. It
has a linear scale length of approxi-
mately 12 feet. Plug-in coils are used to
tune from ten meters to one meter in six
tuning bands. The coil sockets, which
are readily accessible, are located un-
der the lid of the cabinet. A 3-1/2 inch

square calibration chart is located at the
upper-left of the front panel. Ten revo-
lutions of the PW dial are necessary to
cover each band. The scale length plus
the vernier action of the PW dial pro-
vides the operator of the One-Ten with
the equivalent of continuous
bandspread tuning on all bands.

The One-Ten is designed to obtain all
voltages from the National 5886 power
unit, which furnishes 6.3 volts at 1.6
amperes to the filament circuit and 180
volts at 35 milliamperes to the plate and
screen circuits. Two C batteries,
mounted in the receiver supply three
volts bias to the RF amplifier. An exter-
nal speaker and output transformer
must be provided.

As the top-view picture shows, the
two acorn tubes, the two plug-in coils,
and the two sections of the ganged tun-
ing capacitor are optimally placed, just
as RCA prescribed. The picture fails to
convey, however, the endless attention
to detail that was necessary to make the
One-Ten cover the frequency range from
one to ten meters. Millen admitted that
the One-Ten proved far more difficult
to develop than his staff had antici-
pated. The technicians discovered, in
contrast to other National equipment,
that all parts had to be placed for elec-
trical efficiency without regard for

continued on next page



The National One-Ten from previous page

Top view of the One-Ten.
manufacturing convenience. Every
piece of hook-up wire functioned as
either a capacitance, an inductance, or
an antenna. When the laboratory model
worked at one meter, it would not work
at ten meters; when it worked on ten, it
would not work on one! The techni-
cians thus went back and forth as they
faced the vexing problems of keeping
the detector oscillating and the RF stage
from oscillating.

The painstaking effort of National
technicians eventually paid off. They
created ultimately a receiver that would
operateas effectively at nearly 300 MHz
as at 28 MHz. Success, however, was
more a corollary of serendipity than
design. In the instance of the One-Ten,
National had indulged more in the
realm of art than that of science. Millen
even counselled experimenters not to
ask him to explain why the tuning unit
worked. Neither he nor anyone else
knew the answer.

Once the stubborn problems were
resolved, the National Company began
to market the One-Ten, as a low cost
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receiver (about $50), for exploring the
ultra-high frequencies. The One-Ten,
given the objectives for which it was
developed, has proven itself to be one
of the more durable, reliable, and effec-
tive receivers ever manufactured. A
One-Ten is likely to work today exactly
as it did when it was manufactured a
half-century ago.

I'he One-Ten survived in the market-
place without modification for a de-
cade partly because none at National
dared to change any aspect of it. Fur-
ther, the technicians who initially as-
sembled the One-Ten held it from pro-
duction until it met their standards of
excellence. Their ultimate result was so
outstanding that no other company
during the 1930s so much as attempted
to manufacture a comparable UHF re-
ceiver, ER
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The End-Fed Wire Antenna from page 4

Even il one is able to route the end-
fied wire adequately, its appearance may
still offend sensitive eyes. One solves
this problem by using small-gauge wire
Number 18 enameled coppeer wire prob-
ably won'telicit protests unless il's seen
reflecting sunlight on a chear day, when
it looks like a golden streak against the
blue sky. Going down to number 26
wire should solve this problem com-
pletely. Only birds will know about the
wire and may tey it out for a perch,
which may streteh the wire a it bul
shouldn't break it QST Magaeine back
around 1948 published one case history
where the wire was number 40 taken
from an audio transformer’s winding
Even hinds’ eyesight missed this one
until their flight path accdentally
bumped into . Number 40 copper ware,
by the way, radiated RF well at legal
amateur power, according to this ar
Liche.

The end-fed wire antenna is cheap
but eHective on the low bands. Today,
Mt v wel b alweays regquiee a transmmaleh,
a compenent now present in muost sta-
tions. Within a given physical environ-
ment it is about as effective on the low
bands (160 and 81 meters) as the GSRY
antenna which newds both a transmatch
and a feedline. The end-fed wire 15 1ts
own feedline. A single strand of coppser
wire feeding RF to the sky s a simple
unsophisticated thing, perhaps out of
fashion. But it worked at the beginning
and still works even today ER
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Editor's Comments from page 1

After consulting with many AM'ers
and CW ops I've decided to limit the
modes of operation in the contest to
only CW and AM. Allowing 558 would
detract from the spirit of VFD and just
cause too much confusion. There will
be separate events for AM and CW.
There will not be a mixed category.

Oiperation on any band s OK, how-
ever | think most of the activity wall
pecur on 20 (14286 plus or minus), on
A0 (7290 - 7295) and on 75 (I870-38%90).
Scoring will be as follws

I point for each contact with another
AM or CW station, (But no cross-mode
conlacts, )

2 points additional tor each contact
with another field day station

I'm going to requare that all logs that
are sent in must be accompamned by a
photo of the operator (or multi-ops)
with a short report on equipment, an-
lennas, power sourcd, el

Hlere's what constitutes a held day
station
1) You must be powered by something,
pther than the main AC power lines;
generators, dynamotors, batteries, so-
lar power, wind, are all Ok
) You must operate tube-type equip-
ment to be a VED participant although
vour are alliswisd towork masdern solud-
state statiwons lor pomis (provided of
course that they're operating AM or
CW and not 558)

All logs must arrive at ER betore July
15 with accompanying photos and re-
ports. The winners First, Second and
Third, In the two categories AM and
CW owill be announced in the August
issue. I also prnt as many of the pho-
tos and reports as we have room for

Prizes will include an award certifi-
cate (suitable for framing) for all the
WInners

1 sure hope we can pull this off and that
VFD will become an annual event. Please
start making plans to particapate ltcould
be a greal way to spend 3 weekend in
June-"fine spring weeather, ele.”. N6CSW



Dynamotor Refurb the Easy Way

Part 2

by Michael Hanz, KCATOS
1539 Kingstream Circle
Herndon, VA 20170
AAFRadiowerols.com

This is a continuation of last month’s
discussion on rebulding dynamotors
This month we'll focus on reassembly
amdd painting

Lubrication: As far as lubing goes,
the old greases called out in the TMs
were never that good for longevity,
There's a much better product out these
days - a synthetic based product by
Mobil that is desigmed for electric mo-
tor beanings, called Maobilith™ SHC™
100, There might be something
better  but Pve searched for a long time
It comes in a standard grease gun car-
tndge, should be less than $6. I vou
can't find it anywihere else, call MSC at
(B00) 645-7270 and ask for ordening
number 6002623, Buy o new (cheap)
prease gunand dedicate it o this duty

The prease is only hall the story. You
have to get it into the clean bearing,
Lord, I've tried hand-packing bearings
every which way from Sunday, and
there are Spaces you just can't seem o
torce the grease into, no matter how
much you try. | Hnally made a minia-
lure version of the larger industrial
packers (shown in (igure 1) and it's eas-
ily replicated if you or a friend have a
lathe. You might even be able to make it
oul of something from the hardware
store (a small plastic funnel and grease
fitting, perhaps?). that part’s left as an
cxercise for the student. This design
forces the grease entirely through the
beanng by mounting it between a malks
and female cone, and 've never had a
subsequent bearing faillure using this
method. (I won't tell you how many
beanngs l've gone through that have
been packed by hand ) I you do have to

handpack, use a kneading motion and
don’t be in a hurry - spend some time
working the grease through the bear-
g, turning it frequently as you knead
Some dvnamotors like the PE-73/BD-
77 (BC-375/191) use an interference
press hit, which frequently results in
destroying the beanings if you remove
them for cleaning and relubing. With
these ty pes you are well advised toclean
and repack on the armature, always a
pleasant and delightiul experience, ex-
cellent for building character. | employ
the same packing tool for the job, but
use only the female cone hall to do b
I'ry to force grease through the bear-
g so that you can see it beginming to
come out the other side. This takes a bit
of turnng of the bearing and asmidgen
af patience, especially if the bearing has
A siogle-sided dust shield (open one
side, thin metal shield on the other)
With the intepral dust shicld ty pe, place
the open side toward the female cone -
the grease will shll work through the
beaning properly becanse the shield sn't
arr-tight Hyou don't want o go to the
trouble of makimg a tool, fellow restorer
Fom Bowes has an ingenious solution
that doesn't requite building a packing
tool: put a bearing end plate back on
one of the bearing cages and place a
healthy gob of grease in the resulting
cavity. Then foree the bearing imounted
un the end of the armature) into its
normal “home™. If vou've pul enough
grease in the cavity, it will get forced
through the beanng by hydraulic pres-
sure! Again, watch carefully - tum it a
few himes as you're pressing. and <top
pressang the bearing toward s cage



Figure 1. A miniature version of the larger industrial packers. It's easily repli-
cated if you or a friend have a lathe.

when you first see grease emerging on
the grease slinger (inner) side, then pull
off the end cap and clean any excess
out. Be sure to also clean any excess off
the inner side next to the commutator
before you fire up the dyno.
Afterinstallation, you shouldn’t need
any more grease than what's actually in
the bearing and a little in the cavity - try
to go by what you saw when you opened
up the bearing end plate. Check the end
bells after a couple of hours of opera-
tion-ifit's throwing grease, you puttoo
much in the cavity under the end plate
and it's expanding through the dust
shield as the dynamotor heats up.
Reassembly: Installing the bearings
on the armature shouldn't be a problem
(it says here in the fine print.) If the
bearings were bad, or if the old bearing
was a bear to get off, [ always spin the
shaft with an electric drill or lathe and
hone its diameter down a thousandth
orso. Use 600 grit wetor dry sandpaper
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and WD-40 until the old bearing is a
"firm" slip fit rather than tortumongous
(hmmm, wonder why the spell checker
flagged this - it looks right...) If the
bearing's too loose on the shaft, Loctite™
and Permatex'™ make shaft locking
compounds that'll cure the problem,
but you'll have to heat the end of the
shaft (as described last month) to break
the bond if you need to get the bearing
off in the future. The common types
should just slip on, or at most require
light tapping with a soft mallet, but
check for burrs and clean any grease off
of the bearing bore and shaft with sol-
vent before putting them on...I use ac-
etone. You want the bearing surface to
be the balls or rollers, not between the
shaftand inner race! Start the new bear-
ing onto the shaft with a light tap from
a plastic mallet. If the bearing doesn't
seat all the way with a few taps, then
continue with a small socket (from a
socket wrench set) in a press or a vise to

continued next page



Dynamolar Relurb from previous page
prush the bearing the rest of the way,
The socket (or small scrap of pipe) s
necessary lo make sure you only put
force on the imner race.  Jusl use com-
mon sense and don't pul any pressune
through beanng balls, outer races, or
commutators - vou shouldn tever trans-
fer any force through U balls or rollers
of the bearing, nor any part ol the arma-
ture except the shalt

The end cages go on nest, and then
i another six land exercise bo geel ey
erything seated and the long cage re-
taining screws all the way through the
dynamotor without puncturmg the <ta-
tor winding. Slow and easy, constant
chevcking are the wali hwords here

Pre-loading the beanngs s entirely
anther discipline - the purpose s Lo
provide the right ronming clearances
Common approaches include screw
adjpustments, lols of hittle _arggeh
shimes, and Larpe nuts, Pre-loading isn't
always wsed (thank gosdness), so vou
hawves b Bollowe yvour TM carelully on
this activity - just hope that you don’l
have o waorry about it (You did e
membaer bo record any shims when vou
took aprart the dyoamotor, didn’t you ')
As you assemble the dypamotor you
may notice the armatuee ghten up and
ot span freely.  This s generally be
e v re putting a (lemporary ) pre
bisad on beannges which may ot be de
siggned lo be pre-loasded

COnee the long end-cape screws ane
tighht, tap cach armature end lightly wath
asmall mallet tor hammer with a plece
ol wood or plastic) o cenler the bear
mgs Without the broshies the armatu e
should then tuen gquite treely by haod
If it doesn’t, take it apart and find oul
why not._could be a cocked bearing,
pre-load pressure caused by a torgot
ten shim, or a burr in the end -cage bear-
ing bore. The braning retaming plates
go on then, usually with two small
screws invach plate. There's sometimes
a little paper gasket inside the plate, but
you shouldn't need it witha good grease
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like the SHC - 100, The gasket was placed
there to reduce dripping with the wide
varmation of viscosities that WWII
greases exhibited gong from cold 1o
hot, not to mention their separation into
liquid and solid when they were left
sitting for long periods. No need 1o
remove them unbess they were dam-
aged in disassembly, but T wouldn't go
oul of my way to make a replacement
unless you're really into internal origi-
mality. I you did much more than pol-
ish the commutators a fitthe with sand-
paper, vou'll need to break in the dyna-
motor with a couple of hours of run-
ning al no load before putling il into
full operation. This allows the brushes
o adpst o thewr new home and in-
creases the contact surface arca. Ne-
glecting to do this could cause brush
overheating and Latlure

Fimishing touches: You might have
noticed that dynamaotors come with all
kinds ot end bells - sealed, slotied, lou-
vered, circular ventssome don't even
Bavve any covers al all! I you want o be
original, then the decision s easy. How
ever, if you want extended life, then
vou want to ook for a vented paie of
el bells, as long as the envicosiment in
which the motor runs s reasonably
e bean The brushis, commutator  well,
st about everything will Last longer of
vou keep them both cool and clean. The
Navy shipboard prochvity (belore
CHA) tor runninmg without covers was
a  logical  extension this
approach there e not Lo many dast
storms inside o battleship,

Heat and brush carbon dust just don't
help things it they"re retaimed insade the
mastor housing

Mo, of voun wanl to semubates thee - WY
Fof a B- 17 raclior compartment at 25000
tewet an vour shack, then you've taken
care of the conling, part of the problem,
but vou |l still nevd to penodically blow
ol the carbom Just with an e hose 1o
ensurea long hile, Vented end bells just
make hife simpler, ol not exactly orgi-



Figure 2. Homebrew rotating fixture
that spins the just-painted dynamo-

tor. This prevents runs.

| scrounged vented covers for my
I'I
whichare more likely to have them due
to higher operating currents, butalot ol

nal

28 voll sets from volt dynamotors,

the post-war units had them as well.
With yvearly cleaning of the carbon dust
(which is highly abrasive) and use ol
the Mobilith grease, 10,000 hours be
fore you have to turn the armature or
replace a bearing isn’'t unreasonable.
If you have badly dented end bells,
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don't throw them away. With patience
you can do some impressive restoral
work. You'll need a couple of small ball
peen hammers, a bucket of dmnp sand,
a block of soft pine, and some time.
With a little practice, youcan straighten
all the dents with steady, light tapping
on either the wood block or with the
sand as a support. | usually use a piece
of thin cardboard or rubber to cover the
sand without losing its conforming, sup-
porting ability. Don’t go overboard with
force here - steady, light tapping is all
you need. Also remember that alumi

num stretches as you hammer it, so too
much working will cause ripples.

Just use common sense and practice
ona really bad sample if you're not sure
what you're doing at first. Also remem-
ber that black wrinkle paint will cover a
whole lot of sins.

That brings up the final subject -
painting. [ generally fill little dents and
ripplu.-; and prime exac tly as | would on
a car, using spray cans and body putty.
However, most of these dynamotors and
inverters were painted with black
wrinkle paint, which is a real PROB-
LEM. If you get enough paint on to
wrinkle properly, it drips and sags like
a champ on anything vertical!

| finally gave up on all the other alter-
natives and made a rotating fixture (fig-
ure 2) that spins the dynamotor between
five and ten rpm. The motor was from a
furnace damper control, bought at a
hamfest for a dollar. A heat lamp or two
to warm things up and yvou can get a
beautiful wrinkle finish without runs or
unwrinkled areas. Some polishing of the
nomenclature tag, perhaps some black
acrylic paint from an artist/hobby store
to repair the background on etched tags
(a rubber squeegee works well here), and
voure done! The finished product is
shown in last month's article.

All right, now! Maybe everyone will
leave me alone and | can go back to
puttering with my countermeasures
junk... ER



A Letter To ER

by Tom Rousseau, K7PJT
23995 SW Drake Lane
Hillsboro, OR 97123

I am enclosing some photos hope-
fully for your enjoyment as well as pos-
sibly the ER readers’. What started out
to be simply sending you some photos
has turned out to be a recital on my own
observabons and opinions of some of
the radios that were a part of ‘our” de-
veloping youth. It was a relaxing and
satsiying exercise o write these notes,
as | empoved just thinking about their
history, their creation and their lives;
also, | now have a written document of
some thoughts to which | can return,
further contemplate, and expand.

The first phote is a copy of a print
where | was operating my station in
1963, 1 was a high school student in
Spokane, Washington at the time. The
center of the station was a modified
Hallicrafters SX- 101, flanked by EICO
Kits: 723 500/ 60 wall transmitter with a
73 modulator and a 722 VEOL The piece-
meal kit approach allowed me to build
up a station gradually from my paper
route income. | still remember the awe-
some feeling | irst had towards the SX-
101 {having stepped up from a Heath
AR-3 and later an SX-28), but | still
could not keep my hands out of it to
make it better vet! The EICOs replaced
a homebrew 6AGT /605 rig 1 built
from the ‘6l Handbook. Barely visible
on the lett of the pacture is a homebrew
2-mweter rig, an 8 Mo crystal oscillator
multiplying through three stages to a
2E26 final, and a downconverter to the
I0-meter band for receiving. The con-
sole below the equipment included ac-
cessories such as a monitor scope, an-
tenna switching, SWR bridge, phone
patch, etc. Those were very memaorable
days lor me, given the camaradene we

enjoyved though our high school clubs
and activities (lots of homebrew, trans-
mitter hunts, field days... ),

The second photo is a recent view of
my work bench. Lots of test equipment
for radio work. The rack on the left
(K7PIT) includes two Hammarlund
Super-Pro SP-600s (the upper one is a
VLF version) and an LTV surveillance
receiver (really a 515-1 in new skins). 1
believe that the overall performance of
the SP-600 probably makes it the finest
dual conversion, switched range vari-
able HFO, professional grade receiver
ever produced in quantity. The rack on
the right holds the Hallicrafters S-36,
SX-28A, Collins K-188 and R-390A that
belong to my wife Sandi, WBPNED. This
combination of vintage radios provides
receive capabilities from 10 Kc 1o 145
Mc ak the bench. | spend a lot of my
radio ime at this bench restoning old
classics and listening In this photo |
have just started work on a Johnson
Ranger.

The third photo shows one of the
operating station locations, which [ call
Studio D (left side) and Studio E (right
side). All of these radios are functional,
but right now | can only select any one
of six stations, One of the many planned
projects s to build o more elaborate
switching consale that might allow any
station combination to be selected (not
a trivial task when you stop 1o think
about all the routings that must be swit-
chable while retaining RF fidelity at
transmitter power levels). Most of this
gear is of special interest to me in one
manner or another lor interesting his-
torical reasons

For example, the Hallicrafters FI'M-
200, which was announced in 1957 and
became available a few years later, is a
irbule to their engineening prowess at
the time as well as an example of over
extending technology toan absurd level
of difficulty! U'm sure that Hallicrafters
never saw the light of day for financial
break-even on this program. This was



The author operating his station in 1963. The station consisted of a Hallicrafters
S$X-101 receiver and EICO transmitter, modulator and VFO.

the world's first HF communications
transceiver that was mostly solid-state;
it had two high stability and high accu-
racy VFOs with tracking electronic tun-
ing for all the interstage RF circuits; the
RF power amplifier ran a pair of 6146
tubes driven by a 12BY7. The design
and construction were quite innovative
for its time, including a built-in switch-
ing power supply for the high voltage,
double-sided circuitboards, and a plug-
in interconnect scheme to eliminate
most point-to-point wiring,. [tis thought
that perhaps only about 50 of these were
made, and development never really
left the prototype stage. The FIP'M-2001s
a striking contrast to its contemporary
butcomparatively 'mundane’and popu-
lar Collins KWM-2. While the FPM-200
was l‘um't-pln.\llv 15-20) years ahead of
its time, the available components and
technology compromised the perfor-
mance in the receiver’s ability to handle
strong signals. The FPM-200 price in
the early sixties was more than thatof a

complete Collins S-line, including the
30L-1!

The Drake 1A is another favorite.
While it is perhaps one of the homeliest
looking radios ever sold, its perfor-
mance is commendable even by today's
standards. Its pleasing audio and
smooth tuning make it a joy to listen to.
Its sound and efficient design funda-
mentally lived on in the 2A /B /C series,
as well as the earlier 4-line to a lesser
degree. This is the radio that launched
Drake into more than 20 years of ama-
teur radio markel success with it's su-
perbly balanced products (balanced in
the sense of performance, price, reli-
ability, and value to the customer). The
d-line was arguably the finest pvr!'urm-
ing tube amateur equipment ever pro-
duced (even compared toS-Line). Drake
must have worked hard to develop the
7-line, which was the market's first fully
realized high performance solid-state
equipment to be introduced (nearly 20
years after the FPM-200), but was too

continued on next page
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late to Fend off the fine Japanese compe-
tition. lalways appreciated Drake's bias
towards perlormance and value, even
though most of their equipment ended
up with a slightly cheap feel.

The Hallicrafters SX-88 is one of the
prettiest and smoothest tuning receiv-
ers ever produced. It is remarkably
stable for a switched range variable HFO
radio, and it has selctivity options that
exceed anything available today includ-
ing comparable filter shape factors.
Combining this fabulous IF section with
the excellent audio section (hi-fiinciud-
ing a pair of 6V output tubes) makes
this is a wonderful AM SW radio. Prob-
ably its only serious operational fault
was the way in which it handled SSB:
sideband selection was achieved by re-
quiring the user to adjust the BFO ap-
propriately along one skirt of the pass-
band or the other, and then readjusting
the tuning; this provedune became maore
bedious when changing selectivity po-
sitions, as the skirt relationships
changed (these problems were later
Fced i the SX-96 and its descendants.
except the 5X- 122, which reverted back
to the SX-88 technigue). There was no
product detector for 558 either; 558
detection was Tmprovisd’ by activating
a BEC ampliticr to deive the eavelope
detector toa higher level, attempting to
reduce distortion with a higher BEO 1o
signal ratio. Recogmnizing the time the
SX-H8 was marketed, we need to e
avermber that this receivercame out early
in the transition period to 558, and
manufacturers were still experiment-
ing with the best technigues with which
1o handle the new media; the SX-88 was
the hirst amateur receiver to be mar-
keted as having S5B capabilities!

The SX-88 ‘no-compromise receiver
was available from Hallicrafters for only
one year, 1954, Shortly after it went out
of production. Hammmarlund an-
nounced 11s version of a 'ml-{nmpnl.—
mise” amaleur receiver, the Pre-310. The
Pro was a strangely balanced design,

E .

having an innovative and well designed
front-end befitting a high-end radio;
but, oddly enough, it was united witha
disappointing IF and AF chassis which
was more in keeping with a mid-range
(5X-96 class). The front end featured a
mechanically derived, calibrated-any-
where bandspread (unlike most receiv-
ers of the day, which were electrically
denved and calibrated only on the ham
bands); it also was the first significant
application of circuit board technology
in an amateur product of which | am
aware. This product was available for
about three years, by which time
Hammarlund hat their stride with bet-
ter balanced designs in such classics as
the HO-170 and HOQ-180. The SP-400
was a beautifully constructed receiver
that was a joy to use, and it represents
the best of the post-war era (as expected
n the Super-Pro tradition). The HQ-
215 was a last attempt o impact the
amatear market by Hammarlund in the
Late sixbies. This all solid-state receiver
used Collinsg mechanical filters and
would even connect Lo a 3251 for
transceive operation, The radio didn’t
create the market interest FHlammarland
needed, so the presumably prhanmnesd
mating transmitter never malerialized
and they quietly disappeared from the
amateur markiet,

Natwonal, too, had it's "‘no-compro-
mise” amateuar recover in the Tiltes
The NC-400 came oul in 1959, and was
available for aboul live years. 1 was
generally a well balanced high-end de-
sign and actually preformed nicely, al-
though amaleurs were more interested
in ham band only receivers by this bimae
(the NC-UN /U3 are distant cousins 1o
the NC-2), While it didnt have the
superb audio of the SX-88, nor sjuile the
IF selectivity selections and stevpres
{the last IF of the NC-400 is 455 K¢
compared to the SX-88's 50 Kc), it was
an excellent overall performer, mclud-
ing SSH reception. Although the IF stage
poerformed well, it was an unusual and



The author at his workbench. His wife Sandi, WB7NED, has her own rack on the
right.

somewhat inefficient design, as it used
two redundant and parallel paths, one
for SSB and the other for remaining
modes. The venerable HRO receivers
were alwaysbenchmark performers, but
becoming long in the tooth by the fif-
ties, when the HRO-60 was produced
(dual conversion was introduced to the
architecture); however, the plug-in coil
concept had long out lived its one-time
benefits. This may have been what lead
to the NC-183D, which is a
bandswitching HRO-60, in many re-
spects. National went on to stun the
professional world in the mid-sixties
with the all solid-state HRO-500 syn-
thesized table-top radio (previous syn-
thesized radios filled most of a six foot
rack). One cannot think of National with-
out recalling the remarkable PW tuning
dial that graced every HRO for over thirty
years as one of the most beautiful icons of
radio history as well as an engineering
masterpiece (even Collins copied the PW
concept with the ‘floating” numerals of
the S-Line VFO dial).

Ihe SX-115 receiver, HT-32B trans-
mitter, and HT-33B linear amplifier
were Hallicrafters' last boat anchors.
I'hese units were big and heavy, and
were eventually replaced by smaller
radios (SX-117, HT-44, HT-45) in the
trend established by Collins and Drake
(smaller, lighter weight, transceive).
However, the SX-115/HT-32B/HT-33B
were a pleasure to use: they performed
very well, were pleasing to the eye and
sensuous to the touch. The transmitter
featured an extremely stable and accu-
rate VFO (the adjustable differential
temperature compensation circuitcould
be adjusted for much less drift than
even Collins was providing). The asym-
metrical 4.95 Mec filter provided side-
band suppression and a soft roll-off of
the audio response for a very satislying
sound. Also, the Hallicrafters hetero-
dyning scheme precisely preserved the
carrier-to-filter relationship and sound
quality in either sideband mode (unlike
the S-Line, which demonstrates notice-
able differences). The receiver's archi-

continued next page
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tecture shared many characteristics with
its popular protege (SX-101, 5X-100, 5X-
96, 5-76) with some nice refinements to
improve its robustness, performance
and quality appeal. It used the HT-328
fixed range VFO (though would not
transceive with the transmitter), had a
crystal HFO, converted toa tunable first
IF, and had an effective but simple noise
limiter; it was also a good radio for
pulling out weak signals

The Central Electronics 100V was
probably the ultimate transmitter of the
fifties Its performance exceeded all else
ofiered, and the operating convenience
was an almost unbelievable break-
through for its time. Most adjustments
were sel and forget” and only two con-
trols required adjusting to operate on a
new frequency (band switch and VFO
tuning) in an era where exciter and pre-
selectors had 1o be peaked, dnve levels
setand pi-networks dipped and loaded.

All stages were broadband tuned, in-
cluding the final (it 's interesting to note
that Central Electronics chose a morne
innovative broadband tuned circuit
approach o interstage coupling as com-
pared to Hallicralters electronically
tuned tracking in the FPM-200; both
were attempls to simplify the usability
and mechanical construction of their
radios). The VEO was a technological
art form, with its easily setable linearity
corrector and ulira-high stability (<25
cycles deift), The precisely designed
phase shift networks provided sideband
suppression as good as the filter rigs,
but with much more pleasant andio.
The 100V provided every imaginable
operation mode for the fifties techie
{SSB, D5B, AM, CW, 'M, F5K). The
100V wa= a remarkable culmination of
Central Electronics 558 development
which began with the popular 10A in
1953. The 100V was a very expensive rig
to produce, and ultimately broke Cen-
tral Electronics, who was absorbed by
Zenith. Zenith cost reduced thas trans-
mitter but preserved the price and oes-

sential performance characteristics, re-
issuing it as the 200V, By the late fifties,
however, market preferences had
shifted towards the trends established
by Collins and Drake so the 100V / 200V
followed the same path to obscurity as
many other fine boat anchors (B&W
6100, Hammarlund HX-500, Heath Ma-
rauder, Gonset GSB-100, etc).

Ihave the 100V paired with the Collins
73A -4, which was the ultimate amateur
receiver of the fifties. The 75A-4 could
certainly be outperformed in certain
aspects (many other receivers were qui-
eter and could pull out very weak sig-
nals better, and some had improved
AV systems and sounded more pleas-
mg), but the 75A-4 was without a doubt
the best balanced high-end radio of the
penod, considening stability, selectiv-
ity, accuracy, and general ease of use_In
particular, the passband tuning feature
was laghly innovative and very effec-
tive. Many hams were disappointed to
seet this capability disappear with the 5-
Line introduction; 1| suspect that Art
Collins placed a higher value on sim-
plicity of operation over functional flex-
ibility (as demonstrated in the emascu-
lated 755-1 receiver which replaced the
TSA-L; evidently, Colling later became
aware of their poor judpgment, as some
of the necessary features returned to
the 5-Line as they evolved through the
755-3 series),

The Colling KWM-1 was the
forebearer of amateur radio equipment
as we know it today: compact, light-
weight, a complete station inone pack-
age with transmilter and receiver sec-
tions sharing a majority of the circuitry.
It was announced only a few months
before the FPM-200 in 1957, but started
shipping years before the excessively
ambitious Hallicrafters umit (was this
an example of marketing exuberance
falling fate to technical reality?). The
KWM-1 was an austere looking three
band radio (20, 15, 10 Meters) and saw
limited popularity with only somewhat
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Studio D (left side) and Studio E (right side). All these rigs are fully functional
and Tom can select any one of six stations.

over a thousand units produced. How-
ever, it was incredibly successful in that it
led the way to the future in ham equip-
ment; it was the "prototype’ of the S-Line
and KWM-2, as well as the Drakes,
Hallicrafters, and Nationals to follow in
the sixties, and the Japanese products of
the seventies and beyond. The KWM-1
set the stage for a generation of Collins
radios with a relatively narrow VFO tun-
ing range in order to balance cost and
pcrfurmanre, as the cost of producing the
75A-4 style VFO was very high. The S-
Line followed-up on the KWM-1 experi-
ence to replace the 75A-4/KWS-1 as the
flagship SSB station, but the KWM-2 won
the hearts of the amateur world in its near
perfect implementation of what a trans-
ceiver should be. It was promoted as a
complete station in a suitcase, a truly
amazing accomplishment at the time
when you consider that most well-heeled
hams were still using the likes of a Val-
iant/HRO, or 5X-101/HT-32 at five times
the weight and size (the rest of us were
using S40/DX-20 class rigs)!

kL

Speaking of the Valiant, it is an excel-
lent example of the fine Johnson engi-
neering, which had a tendency towards
brute-force solutions rather than inno-
vation. The Vikings, Rangers and Val-
iants were renowned for their high in-
tegrity towards performance and reli-
ability. However, like Hammarlund,
they had a weak vision for the future
and were late in adapting to the new
trends and requirements of the market.
The Pacemaker, Johnson's first SSB
transmitter, was truly an odd design in
that it implemented a bandswitched
phasing system operating at the crystal
heterodyne oscillator frequency (simi-
lar schemes were used in ‘SSB adapters’
for AM transmitters, but this was an
awful choice for a self-contained SSB
rig). The later Invader 200 adopted a
more traditional SSB filter generator
scheme, but was too big, too expensive,
and too late for the market, although its
upgraded cousin, the Invader 2000, was
a nice accomplishment in terms of a
compact kilowatt transmitter; unfortu-

continued next page
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nately, it appealed to too small a mar-
ket segment. The mid-sixties found
Johnson experimenting with the solid-
state Avenger (an FPM-200 like trans-
ceiver), but it was never marketed after
asmall number of prototy pes were pro-
duced. I've paired the Valiant with an
NC-303, which makes a very mice latter
fifties style AM station.

The: fifties and sixties was a period of
change for amateur radio, as were other
times. However, this period is special
to many of us “‘mad-lifers”, as it repre-
sents the penod in which we started
this hobby with an intense level of ac-
tivity and interest. While most of us
started with very simple equipment (5-
4 or AR-3 class receivers and home
made 6ALT power oscillator or DX-20
class transmitters), many of the radios
in Studios 1) and E were reality only in
our dreams as we paged through the
latest Alhed catalogs and ARRL Hand-
book advertising sections, To be sure,
while these radios were reprisentative
of the higher-end or unisual designs,
there were dozens of other very popu-
Lar radios that played o very important
part of the hobby during this period
(the Heath D -sevies and Indian-series;
Hallicrafters 5/5X senies, HT-seties ancd
SE-geries; Matiopal MC-series and MNOX-
scerics; Hammarlunds, Kmight-kits,
EICOs and Globwes, et al), All the radios
of this period are special also because
they performed well, and can vasily be
enjoyed today, both in operation and
restoration. Ther technology can actu-
ally be touched! This is in contrast to
today’s radios which arecertainly a plea-
sure 1o operate, bul almost impossible
in which to become immersed due 1o
the multi-thousand device, 200 lead
fine-pitched surface mount B s and gate
arrays!

On a more somber nobe, not one of
these companics is present in today's
amateur market Drake s the only one

still existing as an independent com.
pany successtully making home satel-
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lite receiver systems and commaercial
cable television products; they are clos-
st to their roots with their sideline of
SWL receivers, including the highly
acclaimed R-8A. Collins exists today as
a subsidiary of Rockwell International
as a leader in avionics equipment.
Collins fell victim to pursuing Art's vi-
ston of the convergence of computation
with commumications thirty years ahead
of the market (a hot trend today), com-
pounded by the collapse of the Viet-
nam-cra military market. Johnson is a
component manufacturing subsidiary
of Jordan Industries. Hallicrafters, Na-
tional, Hammarlund, Gonset, RME,
B& W, and many others were victims of
their own lack of vision. Heath had
vision and was willing to experiment
with risk, until Zenith sapped their life
and techoology changed their game. If
there is a lesson in any of this, it might
be that the world is lorever changing:
and very few companies survive over
the long term with a constant game
plan. The elements of survival include
vision, timing, balanced implementa-
tion, market need, the willingness to
change, luck and a cognizant /claicvoy-
ant recognition of all the above!

Barry, | apologize Tor rambling on
about all this stull | just ol gomg!
aboit a topic ol interest to me and
wanted to share some of my thoughts
and observations with someone else
whao also lived this period and can look
back with thoughtful hindsight. While
many of us certamnly enpoy restoring
and using these relics of another era, |
sew our primary role as collectors is to
preservie this history for future genera-
tions so that they can also enjov and
appreciate this fine equipment. My
thoughts are based on an American ex-
perience, and do not account for what
was occurring in Europe or lapan (those
would be interesting stones!). If you've
read all this thanks for your attention
and Wwlerance of my indulgence. Per-
hap= we will meet some time to explore



these ideas further. Thanks for your
superb efforts and results with ER, and
contributions to QUWA. Best to you
and Shirley, and 73 . Tom ER

PS.

My high school interest in ham radio
launched me into a very satisfying ca-
reer at Tektronix, where | have enjoyed
over 25 years of instrumentation devel-
opment, including the humbling op-
portunity to work with some truly bril-
liant people on state-of-the-art prod-
ucts. My time at Tek has given me a
perspective about product development
and marketing from which [ now ob-
servie the history of our hobby to draw
my own perspectives and conclusions
e Fight oF wrong.

Directional Wattmeter from page &
divider capacitors. This compensation s
independent of frequency and would
extend the lower end of the useful e
quercy range, of permit a reduction in
the number of turns in the toroad.
Another source ol erroris inductance
in the 10 ohm resstors which s mam-
mized by very short leads. Inductance
in series with the 500 pF voltage divader
capacitors was minimized by using disc
type silver mica capacitors
Germannmm diode detectors provade
better incanty at low RF voltages than
dosilicon diodes, The 1N diodes have
soume nonlinearity which s minimized
by using o sensitive meter movement of
200 microamperes for full seale. The
remainder of the error 15 remaoved by
properly calibrating the meter scale,
The meter is cabibrated to mdicate RF
Power with a CW signal. The meter only
kicks up to roughly 1/6th of actual PEP
with an S5B speech signal. For a short
time we added 4 mifd capacitors across
the dietis tor cutputs o et a reading about
Jor 4 times higher. Art had us take them
out because it didn't read true PEP. Now
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Floyd Soo, WERO, manufactures a PEP
detectingamplifier o be inserted between
the coupler and the indicator units of the
M- o make it indicate PEI" With S5R.
Concluding Remarks

This Directional Wattmeter circuit has
been called a classic by Doug DeMaw in
his book “Ferromagnetic Core Design
Handbook™. It became very widely used
by other manufacturers of ham and CH
pquipment, In retrospect, it appears tor-
tuitous that Art burned out his
Micromatch again and that | was there
when he asked to have it repained. It was
the event that triggered the development
of the 302C-1, although | knew how a few
years earlier. | never heard of one burn-
ing out, but | did hear that someone
bumed out his antenna tuner ooil be-
canse he tuned for a 121 ratio of 400 watts
Forward and #80 watts Reflectesd!

Many thanks to Jay Miller, KK5IM,
and Butch Schartau, K4BYM, for their
help in preparing this article, ER

US Military Contract List from page 15
725 includes a new production IF deck
based on the B-390 {tuned circuil selec-
tivity) design. This modificatwon muaade
it possible to use the new standard R-
F90A frame for direction finding pur-
poses. The mechanical filters of the R-
A prevented reliable DF perfor-
mance prior to this modification.

R-725 Hi s.n.
Muotorela Inc.
476-FH-56-91 X2 prololype
Servo Industries
DI NLFD009N ) 53
Arvin Indusiries Ing.
DAABOS-&T-( 2338 Y
Tolal R-T25 -

Servo Corporation of America is shill
in business in Hicksville, NY making
{what else?) direction finding equip-
ment for marine and aviation use

As alwavs, additional information
regarding unlisted orders or higher se-
nal numbers is welcome. ER



The RME DB-22A Preselector
and Me—-A Reminiscence

by Al Brogdon, W1AB
114 Lyons St
New Britain, CT 06052

Back when | was a teenager—those
many years ago—l became interested in
ham radio as a result of listening to hams,
mostly on 160 and 75 meter AM, on my
family's big old floor-model Farmmsworth
LW /MW /SW radio. Somehow | became
aware of the new Novice Hoense when it
came into being in the summer of 1951 1
pot a copy of the ARRL License Manual
and started studying. | took the Novice
exam in December 1951, and my first
ham ticket, WNAUWA, was issued on
January 15, 1952

My parents bought a Hallicrafters S
388 for me as a surprise gift, and that
was the recerver | used for my first five
years as a4 ham. The 5-38B was a sim-
plistic live-tube ac/de recever, with
the antenna going right into the grid of
the mixer via one tuned circuit-—-no RF
amplifier stage. It worked fairly well
for me on 80 and 40 meters, but | could
hear only the biggest signals on 20
maters and above.

Alter a few years, | bought a used
RME DB-22A "radio frequency ampli-
fier and preselsctor.” The DB-22A has
two 6BAG amplifier stages and three
gang-tuned circaits. And it did a num-
ber for me! | could now hear stations all
the way up to 10 meters!

The DB-22A was mbroduced in 1947,
the first ad in QST that mentioned it (as
the “new” DB-22A Jappeared in the Sep-
tember 1947 issue. The DB-22A is built
into an 1Ix11x12 inch (HWD) cabinet,
and provides continuous tunable cov-
erage from 540 ke to 44,000 ke, with 30
dB gain. [t has the large hall-moon RME
dial of that era. It is almost identical in
appearance o RMESVHF- 152 VHE con-
virter and the HF 10-20 converter

(which converted 10, 11, 15, and 20
meters down to 7 MHz).

About the same time that | bought my
DB-22A , 1 read in Q5T about using the
BC-A453 low-frequency command re-
cerver as a "Q-Fiver,” tuning it to 455 ke
and loosely coupling, via a gimmick
capacitor, the output of the receiver's
final IF stage into the Q-Fiver antenna
input. | did this with my S-38B, thus
using only the mixer and IF amplifier
stages in the receiver

The DB-22A /5-38-B/0Q-Fiver combi-
nation provided pretty good receiving
pertormance on a low budyet, a neces-
sity for a college student,

Later, | replaced the DB-22A with its
successor, the DB-23. The DB-23 was
much smaller (5 x 7-5/8 x 6, HWD), and
had both advantages and disadvantages,
as compared to the DB-22A. The DB-23
used three 6)6 tubes as push-pull ampli-
fiers, and clamed “at beast 20 JdB gain”
Significantly. the ads clumed that Sig-
nal-to-notse ratio improvement can be as
much as 75 db over that of the receiver
itsell.” In other words, the DB-23 had a
noise figure that was 7.5 dB better than
the typacal receiver of the 1950,

The DB-23 covered only the ive ham
Bands from 80 theough 10 meters, rather
than providing continuous coverage,
as did the DB-22A. Instead of the DB-
22A'S large dial, the DB-23 had only a
small peaking control. {1 can't recall
with confidence, but | believe the con-
trol peaked only one tuned circuit, with
the other two stages running as broad-
band amplifiers.)

Then | graduated college and sold the
DB-23, 5- 388, and BC 453, | went on to
progressively better equipment in my
ham shack (my next receiver after the S-
3858 was a Collins 75A-2-quite a step
up!). The years passed, as they tend to
do when you're having fun, | was
DEAWA while in the Army for a couple
of years, then | moved to Pennsylvania
to become KIKMO, then back to Ger-
many asa civilian engineer on an Army

conlinued on page 40



Weth the Hew

DB22A PRESELECTOR

Because of its advanced preselector de-
sign and use of GBAG miniature tubes,
the new DB22A Preselector has an
average overall gain of 30 DB, through-
out the tuning range of .54 to 44 MC
Image ralio, too, is phenomenal — better
than 50 DB with a communications
receiver having a single stage of RF
The DB2OA also provides tremendaus
increase in both gain and '..‘|i-'c_h\.-'tl-,-
when used with a \';f.u.':l.] communicalions

receiver
The DB22A is entirely selt cantained,
F.'ntin'l:.r in a class l:y itsell. Cannect it
ta your receiver just like a good antenna
no extra Willlllz no |'I|||\.: n rlli'.

are required

AVAILABLE IN TWO SIZES

The DB22A is available in two size cabinets:
one to match the height of the RME 45, des-
ignated as "“Standard” and the other to match
the RME 84, designated as type 5"

Write for
lllustrated
Folders
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PRECISION BUILT INTO
RME 84 RECEIVER

The new RME 84 is a precision instru-
ment — no low priced, "average"
components are used anywhere in its
construction. Tuning range covers fre-
quencies from .55 to 44 Mc. A plane-
tary drive mechanism, spring loaded to
eliminate backlash, makes operating o
pleasure. Portability, too, is built into
the RME 84, Provision is made for con-
nection to 110 AC, batteries or RMI
VP-2 vibrapack, Other features include
high sensitivity, new series noise limiter

and provision for "'S"" meter,

[
FINE COMMUNICATIONS EQUIPMENT

RADIO MFG. ENGINEERS, .

Powia 6, Itttuees U, 8. A,
]
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contract (as DJOHZ, with DXpediticns
as LXATA and MM on the side), then to
Maryland for 25 years.

Eventually, nostalgia for the good old
days started to afflict me, and | started
thinking about assembling a station that
would replicate my ham station of 1956
{by which time | had a decent station}. |
found an operational and cosmetically
good S-380 at the Frederick (Md.)
hamfest one Father's Day {probably
1989) and bought it

Then, about 1991, 1 heard something
that interested me. In the Washington,
DL, area, the Foundation for Amateur
Radio runs a widows' assistance pro-
gram that helps the widows of SKs sell
their hushands’ gear casily and for rea-
sonable prices. | heard that they had a
DB-X2A from an SK’'s estate, and | im-
mediately spoke up to buy it for, as 1
recall, around $20

When | got the boxed DBE-22A in my
hands, | immediately became cunous.
Hmmm. original shipping carton, from
Capitol Radio Whaolesalers, in Wash-
ington, DC. [ opened the box. original
equipment manual, warranty card, and
unused owner's registration card. | took
the umitout of the box.. like new. Obyi-
ously it had been used Little or perhaps
not at alll What o find!

FLasked about its previous owner, and
learned that he had operated an elec-
tronics measurement lab that he opened
after WW Il ended. He had apparently
bought this unit in 1'47 or 1948, and
had used it little or not at all.

After carclully considering my next
step. | ook the lazy approasch-—plug-
ging it in and tuming on the power
switch. The dial lights and tubes lit up.
Nothing smoked. So | hooked itup toa
little SW receiver that was at hand, and
found that the DB-22A, sure enough,
amplificd. Not as much amphification
as | remembered--perhaps one of the
tubes was soft. But it worked!

Thee ruce thang, about the unit's having
led such a sheltered life is that it s cos-

metically perfect. Nodust, scum, or grime
on anvthing. The gray crackle finish is
new and clean, without the imbedded
dust usually seen in the finish of older
units, Its clear plastic dial window hasn't
yellowed. The spade lugs at the unit’s
output (at the end of a length of shielded
300-ohm twisted pair) don’t have marks
on them from being caplured by screws.
The unit is a joy to behold.

The only problem with the unit-—and
a very minor one, at that--is that most of
the lubricant has evaporated from the
rotary shafts, When | get around to put-
ting my 1955 replica station in action,
I'll have to lube the shafts with a hypo-
dermic needle

S0 I now have all the preces for my
replica station: The DB-22A, 5-38B, and
BC 453 Q-Fiver. A Viking Adventurer
(thanks to Tony, KAKYO) and Heathbkat
VE-1 VIO (thanks to Rick, N1RL). And
a WITO keyer circuit that | built {in
about 1965) into the cabinet that origi-
nally housed my first electronic keyer,
an Eldico EE-2 (from 1955). 1 also have
the 1957 antenna tuner that was the
subject of my second QST article (Nov
1958, p 42). (My first QST article, Sep
1958, p 22, was about converting the
Viking Adventurer for use on 50 Mc.
And | have a Heath AM-2 SWR bridge
(thanks o WI1DGH-which Ldidn't have
back in those da ys, but which, nodoubt,
will b handy al times,

Alas, a perpetual lack of spare ime
has kept me trom refurbishing the
equipment Uve collected and getting i
back on the air. But | plan to retine near
the end of 1998 and move to the top of
some hill (which | have not vet located )
in southwestern New Hampshire—to
put a lot of wire up high in the air and
have fun on CW, mostly on 160, 80 and
40 meters. After that move, and after
getting the antennas in the air, Il have
time to do a lot of things I've been put-
ting off for the past 25 years

At least, that's what my wife Magge
savs.... ER



Looking Back from page 2

Another incident worth relating was
that | got a call from an antenna manu-
facturer and they told me that they were
being sued because they were using a
gamma match on a beam and that this
ather company claimed they had in-
vented the gamma. 1 knew that wasn't
true because as | recalled, the first ime
the gamma was ever described was by
Tilton, in QST, many years before this
argument. | called the antenna com-
pany that was going to be sued and
gave them the OST issue that described
the first gamma. Anything that ap-
peared in Q5T from ARRL HOQ staff was
always in the public interest and could
pot be patented.

Ed was a good antenna man, he was
always experimenting with Yagis and
describing them and he didn’t like any-
one else on the stall “treading in his wa-
ter.” | remember | made a 2 meter Yagi
outaf coat hangers, total costabout $1.50,
and Tilton was very unhappy with me.

He also liked 10 meter DX but would
never admit it. | have to admit that the
guys in the lech department were never
very kind to Ed - we used to have a
saying about Ed - if he couldn’t see ‘em
he couldn’t work ‘em. This caused some
real problems with ARKL. Ed was put
incharge ol twometer FM and he really
didn't want to push the mode. It caused
a real problem because the League got
the name of not being interested in fur-
thering FM. This was not true - but we
certainly needed someone else at the
M helm. But those were just some of
thee forbles,

Ed Tilton lived his lile for QST and
VHF. He really was one of the great
legends of amateur radio and amateur
radio is worse off with his passing.
When they post all those records for
VHF worked - & meters, two meters,
and 450 up in that great hamshack up
above - Ed Tilton's name will be promi-
nent on the walls. | keep thinking I will
work Ed on 6 meter sporadic E | Restin
peace Ed - you made thousands of

4

VHFers happy—we will miss you.
wilicre

AM Night from page 18
tions wanting to work WECXK on AM,
About 5 hours later we shut down after
having completed 126 Q5O in alb least
35 states and 2 provinces. We changed
operators several times due to “hetero-
dyne fatigue”. Two people were at the
radio at all times to try to pull as many
calls as possible from the QRM. Altimes
wee also had to contend with QRN gen-
erated in the nearby Lactory area

We were impressed by the many var-
ied AM rigs we worked. We did not get
everyone's rig in the log, but the logs
show working the following of note:
A Collins 32RA
A Collins 30)
Several Colling 30Ks
Seven Colling KW-1's
Several Homebrew transmitbers
Many Johnson rigs mcluding several ol
the kilowatt desks
Twelve Collins 32V-3 transmulters -
most common Tx
Twenty-two Collins 75A-4 receivers -
most common Bx
The lowest powered transmitter worked
was a DX-60
AMI numbers worked
Highest #999

We are aware there were many sta-
twns calling whom we were just not
able to work for vanous reasons. We
apologize for the disappomtment, but
look forward to getting you in the
WOCKX log al some future date. The
club has a very nice Q5L card that was
custom designed and printed in the
company graphic arts department. We
QSL 100% on all cards received. An
SASE is appreciated only to cut down
on the QSLing labor. Send cards via the
club station trustee, Tom Vinson,
NYOV, 10211 Hall Rd., Cedar Rapids,
1A 52411, ER

Lowest K1,
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VINTAGE EQUIPMENT ONLY

FR
14643 Road G
Cortez, C0 R1321-9575

Phone/FAX (970) 564-9185
e-mail: er @ frontier.net

DEADLINE for the JUNE Issue: JUNE 3

FOR SALE: Repair and restoration on all vin-
tage equipment, 15 years esperience. Barmey
Wooters WHKSO, KW E. Mansfield Ave | Den-
ver, © t{? BOZNF H-IH} T4

FUR SﬁLE. "AM A ml"‘h"l R” r|l|.||.rly I-Ia',.lru-\ T
shirts, groy, blue, green & red. Siee M, L, XL - $15
shpd. Rick, KHMILV /6 1HO2 W 17th Se, Pueblo,
COSINL (71% r‘H‘I (3 24""‘3

Fﬂll SALE:( l.ll-lln-i :"Hu"ll.-l .'pHJ'IF S181 - BGIN, w/f
imarneeals; Caollins 31 kb ilteer For 75A3, NI - 80,
Fred WoaYM, CA (209)296-5990,
Mol cor

FOR SALE: HT-40, clean - S8 WANTED: R-42
Reproducer; 511 o 75A-2/1 series cabinet. Joe
Eide, KHOR. 26270 Clame St Fan Claine, W1 54700
(715) BMASHD, peideiea i net

FOR SALE: Joows Badio Handbook, 1937, mant
S50; R Hanatbousk (ow) 1999, mint - $50; Popalar
Science radis annwal, 19473 - $200 Cary, WEMFL,
MM, 612 4967

FOR SALE: TMC CGIPRW) - $125, 'L only; PMER
w/ HB AC poor sply- S8 parting SXO8, NC 1S3 &
HQ145 lh.lg, O, I"-HI- Tl e

FHORSALER- "'hl-ﬂuq Iﬁ-lhlutl-lmu.ﬂ.‘!‘hlll-
SED0-X56-15,18%pgs - 328 incl Dom Priority
Mail Aben, OB 4118, Jersey City,N] 07304
Avidoveiaed cown

FOR SALE: Colling 5 Line aluminum knob in-
faynz seall {exciter /1A tuning) - $1, 300-1 - 52,
spinner/ plan (main o) - 51 Chaclie, K30CH,
13192 Pinnache Lane, Levsburng, VA 20076, (5480)
KI2-504

FOR SALE: Hallicratters, BME, Cowvat, other
Also power supplies, test equipment, VIHF/RF
amps, more LASE, Don Jeffrey, FOBR 1164,
Monrovia, CA 91017,

MESSAGE Sorry aboul the delays. | recently
movied | wall ansswer all in bime. Willlam Donezelli,
(214 THI-5441, williami@ans. et

FORSALE: Collins KWM - 1 sevr package; 755-3C
rovr; orystal pack and 75A-4 fillers. Bill Mills,
KOSPF, GA, (912) 452-2957, alter 7 ™™ EST or
ﬂmﬂkﬂgﬂu A s

FORSALE: H“Hl Hardbussks lﬂfl’*f'i'lf‘-'-l."'“f
3 /5T F5E 59 S00 wa. plus punstage. Joe Moraine,
WSLA, 7700 Clitfwood D, Bediond, TX 7alZ]
RI7-2851-114

FOR SALE: New Ranger |, Valant | and Mavigator
plastic duals, 1o 10, treg. numbers in green., w/all
haodes, ke original - $17 50 ppd. Brisce Kryder 4003
Lavsawood Ln, Frankhin TN TU67 (R15) 7949602
FOR SALE Collirs 75538 BE, 125 IWE. 51652 -
FI0E Dvake TRAC, AC4 -S350 KITEW, MA_(41%)
SXA-TRe |

H:ISIU-E Two Heath DX 408 wmtrs. and e
HG-10B VRD. Workang, well, w/ manaaks - $150
for all My, SN, (812 000 D

FORSALE Repomanuabs for K151 (V)/WILRS(V)
55 « shpg,. Kobert Folwacrmy, 1701 Wistmineder
PL, O Labwosnas City, OK 730N (405) 7217478



WANTED:

In pristine condition: Collins 12V, T5AL,
W51, IT0GL. KWMI, 30K, mech filter
adapters, 5301, Mot for resabe, willing 1o pay
top doilar

Lee, WIVT, (547 394700 (), T2 1ib (m}

WANTED: Still collectmg carly WW Ll radar equap.
& manuaks, what have you. Allin H. Weiner, 57
MQ.MHEM'I' (207) W5-7547

ﬂ'mu!ﬂ' OO, Radio Cratt & R.-rhn N-w-
magazines, Wk, Ak, 5. Advise price + shpg, lemi
Fernandes, KPAIN, 1674 Arlas 51 Saminit Hills,
PR O0Rr),

WA N'I‘l{l‘-}: Collins - Amateur t'AlﬁI;Ig.'t. H-.lll.:a'-
liberature, manuals, promaotional items & Signals.
Richard Coyme, PO 2000-200, Mission Viego, CA
i,

WANTED: Marantz, Mcintosh, or similar tube
audio amplifier in any condition, Heath catalogs.
Mike Nowlen, WELKE, POB 1941, Hermdon, VA
mr2

WANTED: HRO-SDF. 0" TH colls, dhial scales,
abo “A” F scales. Have nior O coil 0 trade
Greg, DelMrer, %941 5. Praine Faloon Lo, Highlasads
Ranch, OO 2 (30%) 7971522
wmm&:mz Iurm-dli.l";-
12 pwr sply; Heathkit DX100or 108 cabinet. Badl
Bogart, KASCWE, 41465 Calt Hd ., Hillsboro, TN
7040 (T65) WIT-3860, bogrartiglenmar com
WANTED: Mic preamg modiule for TS 50 series
Band master, Will consider junkion unit with intact
proamp.  Gary, WASNCX, T, (281) 650900,
Link2C il com

WANTED: Tebephomics earphones THI7; short ¥
conds; ST17,5T 19 corchs; throal mikes RSTH, TWAL7.
James Treherne, 11909 Chapel Rd, Clifton, YA
24 (N BAD-R2T2

WANTED: Heath gear, urdessmibrbed kits, catalogs
anad manaks. Ball Robbins, 5T Chiclodes Dy,
Kalamazoo, MI 49009 (6lk) IV75-T978,
Ballrubsbeirect - link et

WANTED: One bo four tube, ham/5WL ovrs
{reperwratrve ). kits or hommernade Bods Matban,
KCILE, 10 Jane Wood Kd_Highland, NY 12528
2T NIIIHI H24T, b-:bm.lﬂstﬂnru“n

WANTELx Consometer Inr mundel DAK radin
direction finder, rear paned filter assembly for
WER-3 revr. Jobn Richandson, KBAUIPL, 1163
Higghland 1., Dubrague, 1A 52000, (319) 556-5504.
KBOUTLaSao] com

WANTED: Sl looking for Urake 20 plus 2400/
205 excellent or better, cash walbin'  Robert
Seeber, WHIIPJ, 1044 East Whitaker Ct,,
Milwaukes, W1 53X07-5259

WANTED: WW [l German, Japanese, Itakian,
Freewh i tubw=, manuals and parts. Bob
Gorahuam, 2105 MW ith, Ocahoma City, OK 7311
{415) 525-107s

WANTED: Tektrons memmoralilia & prometional
Titeerature or catalogs from 1946- 1980, James T,
NEARW, POB 13280, Maumaeble, AR 72113 (501)
B51-6783, FAK 851-5784

WANTED: Vintage AM i'qlll.pmmt Joor personal
s, vt b colbector guiality or mink. Profer Collins,
will sonsider others. Bob Tapper. K1Y, 5 Polo
Club Dy, Denwer, CO SUT09- X305 (NI T40-2272,
FAX TT0 a0

wmtmwmm: thlur-u-'h
all periods. Will pay tfresght. Offening cash/ swap
Hag Uterstad OFSR0Y, Hosterholwoy 100 D - el
Barkerod , Denmark PH- & £5408) 505 Email
ot aghinme k.

WANTELE Exe K8 CPR 92 Collirs amp 00H -
1; mwcter of SPSIX. Mitsugu  Shigala/ 2825-2
Joran Kamidai Machs Kamamaoto S0 |ATPAN
l-.l\ﬁﬂlllﬂri."ﬁ-&ﬂ'l / shigakW®maw, I'l'l'llﬂﬂﬂ.l"

WANTED: B 22200 BC-322: vy S mosdulator
for a Clegy, feus. Joseph W, Pinner KOS, 201
Hurthvwommd Divive, Lafayetie, LA J0S00 koSajdeinet-
ml‘lm‘i 'm'I

WANTED: Hammarund HO- 150A hlr|wbmmu|l
have dinl assemblies intact, trecratched & nok

warped. Bob, 740 Furrow C1, Cherry Valley, 1L
Bl6, (K15) 2950

WANTED:CV- 116 or Later muosde] reguency shidt
converter. Bill Nell, %978 King S, Westminster,
€0 BW-6TH

WANTED: National SW 3cniks - i) J'H-rr:l...ury
Matiomual splhors; NFMVEED- 50 FM adapier. Dioghonse
s AR & EEO AR 1 bowe Nt rafes. Svhoa
Thompson, NIWV], 13 Lawton Foster Bad .
Hophinton, KI 02513 (401) 57912

WANTED: Colhns radie collectibles, Signal
Magarines, HRO-6; your retired semi-sulomat
key (bug). Brian Roberts, KYVKY, 1M Tara Dr,
Fombell, PA 16123 (412) 758 2689

WANTED: National HRO SAT spkr case. Harold
Knight, WISKS, POBHS, Beadley, ME411 (207)
K27-42K3

WANTED: Poly-Comm 2 EICOY TU modulator.
Dan, KIXR, 218 Balthaser Rd., Sinking Spring, PA
18 R0 G- 25950




Sandhilll Technical Services
Larry Tucker, NAKVE
P Box 651
Candiwr, NC 27220906510

Repairfrestoration services for all vintape
tramsmiliiers and reocivers
* wr pusranicee our wiork
* gk furn - aroand
= SV 5Mour hench tune
c-omal o el
hage Jracwews amiiy coovemd hilm
Fhone F10-974 TROT, bratr mrsage h

FOR SALE: T-Sharts w /o Viking kyoo - 515,
siade wre Vikeng Badie Ammateur Rades Soowty,
PUM 1, Worserca, MM Sedril

FOR SALE: Used techmical books - radio,
e tronscs, muth, mulitary, mugssmes, ot List §1
Estamps O Sedltwave 2 Dvpet. ER, 1515 Sashabaw,
(m* Al m

FOR SALE: B&W 5100/ 51008 VIO dial overlbays,
super quality - $10 postpasd. Marcus Frisch,
WA, Hom TR, Corevndiekd, W SI208-O08I

FOR SALE: Serong, sheatibe antenna insulitors
Lengthe from: e B fifteen i bes. SASE for fist
Jobus Eter, W2ER, 16 Fairline D, Fast Queogoe,
Bn' H"HZ ﬁl'hl h‘ﬂr'- 154

FOR SALE: WAL ll-'rhlwt h.-lrphuu.* Filters, Just
plagin. 1/S1595, 2742500,/ $ 100 Money back
Cocll Falmer A0 Timbweronest Lo, Waeo, Tesas
TG, {m?]'mu S0 WﬁHW!ﬂjumpu;m

FOR SALE: FIT 17 550 wimbr & manual - 1?1!, e
47 HF wovr, acovmsories & gpare unit - $175, Fn.‘..
H.unmmd WNIt ME, {:'I.r?} V- A5H

FORSALE: W I-rwpmutl.m-r.mm 20, Manasonic
carssite revorder, RUOMRE - S0 back issues QST
Bill Riley, WTEXE, B0 W W8th Ave., Eugens, OR
FTA05. (541} HE-2108

FOR SALE: \I'i-r',rrbn-l-lnllk-ralh-n HT xmitrw/
origg Bk, boscial 1L oy Dty Rbodes, WEMOW,
1324 N. Dorset Rd., Tray, COH 45373, (937) 109-1546

Hﬂ&M.t-.Lulhmmﬁ lll'h'r l‘l\’w"lll L LR 1 i
Cosllires tumwe dlelay relay for KWS- 1, nicw, 20 sy -
S, fosduvsomn Bangger, chean - S15) Marty, N]L o609
Anb 4519

mtsu.t.mnqnmq“...nmd“ Siea
+ shpg L Schamned, PO 1234, Spanaway, WA
AT

FOR SALE: Vahant - 275, Ranger - 5225, 53101
$225: 500 - SINS U omly. Tomn, KEMEMG, E TN,
1615) 791-1155

FOR SALE Dhal/ohoxc b comvers. Sserd besel, obd or
drawirg, make/meadel, gusranbeed ol e -
$10 ppd. William I°. Tosveer, WABABL 1117 Fike
S, 5 Charkes, MOGTID] (114) 9992210

FOR SALE Magarines, manuabks, surplus books.
s sanrprhins s, S other parts. Call vour neods
Vi Ecimonclson, WIMYE, KT | Bos 299 Lee, FL
1259, (W) 9715580

FOR TRADE: Two goosd RUCA S13A for one
Tavkor B1RA Jooker H Walker Ir_ 101 12 W [25¢hsa,
Olathe., K5 o6dal (91%) TEX-ad55

b trm.‘w

FORSALETRADE Xmitr/ reve tubws, rew & used
S LSASE fow et Many tenraands added Lischy
Fiownllrn t okt S warssjur fuabw= oo oy By pee WANTED:
Tayhor & Hewis Kautman types & Lirge tubes
troem the obd Fina liewe, 15T thoough 20007 for
display. John H. Walker jr. 6112 W. 125 St
Dlathe, KS  bain? {1y TEI-&455.
Mﬁwhn[w"_\

FOR SALE: Ampes AL 6N Lape deck, i luding
proiessinmal (balanaed) min preamps, i portable
(heavy ) cone, includes great manoal - S0 & UPS.
Request manual sheets. Charles Graham, 4
Fulabwomud U | Besbford Fills, WY 00507, (904 fb-
4520

FOVE SALE: resto Jumibor res ord cutter w / maniuad
BH0 WANTED: Halliwratters HT-1, HIT9, FIT-31,
5T, 5X-11, SX-17, SX-25;, Howard revis. Ken
Seymour, KATCSM, 9115 SW 176h Ave,
Beaverton, COR 97007 (503)  W6-7439,
Iu.n VA IO W com

FOR SALE:Collins 2V-1, NNJ"HH? w /hook -$175.
hisavy, Colling T5A-A, 1 filers, SN /541 w i/ book -
SATS; PBC-TR-Ovwe Sshwwk muowant, dynamotor, prluy
& book - S250; 15V aplor - 850 Hank Bovwn, 4141
W.L-2 -2, lﬂthﬂ l ﬁ"“ﬂl‘r {mﬁ}ﬂu 227

Fﬂlﬁ.&l E: Ilallu r.llh-n 5 w: SRRF, 5499, 595,

120, W60 SRI0A - $35 o, 5400 SX-71: 5101
S0, B-51; HTA1, HA-L; Fatwypbwan FC-1; BC-
IA. T Luschat, 9307 Layrus 5S¢ Chimabua, NEAS1Y.
gm_u JA2-Teh W (). ST AR ()

FOR SALE: Rare oo ool Illdm"r mant 1944
Submarine radar soope model TSAGAP w /fong
carryung e, manual, ot beads o« kevs for case -
$60 U ondy oo can dedives 8o Yakina Hamibest,
Moy 17th. Pal Siewart, WIGVE, 1o Ruth Ave
Walls Walla, WA %062 T55 (509) 575 1699
FOR SALE Globe Champasn WA w /orig
maarnual & braesd reew fumal tubse, e hudes spare
st o ANTN firnaks - N0, CHOY Fd, WATDAX,
Veede Sebratfond, Salf Lake City, LT S4006. (507) 484-
S0




FAIR RADIO SALES|

pr—

1016 East Eureka Street 419/227-6573
POB 1105, Lima, OH 45802  FAX 419/227-1313

- Radio-Electronic Surplus Since 1947!
; * Military Radio * Test Equipment
* Electron Tubes * Transformers
* Variable Capacitors and Coils
We have most R-390A spare parts including: :
VO {/R-390A (not Collins), gov't reconditioned - $45

IF Amp with good filters, but less RT510, used - $100
ITF7 /RT510 Ballast tube, unused - $17.50

Shipping charges additional! Ask for our 1997 catalog!

FOR SALE: 75A 4 MM drum decals, 205 o 208
MM (o spaecify | baadd codow it all ot hons
- S50 . W MM, B 3 B T2, Harpers ferry
WV 25425

FOR SALE: Collins 51 senes dmom overlay - $10
e, specily which, Ron Hankins, KE4I'K, 555
Seminobe Woods Blvd | Cieneva, FL 2732 (407)
Weuug i

FOR SALE: Serviee. Reprosdoction dial covers,
clock Jepsas CHLarmae b et f ol or dlimensiamed
drawing - 10 ppd. William P Turner, WABABL
T 7 Prikoe Sk, SEC T kes, MOV, (39251307

FORSALETRADE: Kennedy 110 eove de 525 amp
WANTED: Caebe CR- 1Y DA-Z or pre- FI0 smirs
Stu, W2ALYL, MY, (914} 691-7957

FOR SALE: New PLSN ulses for SBE-35 - 83 ea
th;nj_ Heath AT, rough - make olfer. WANTED:
Dhaponge, comudel spevyh proscessors Jack KLTGKY
OR, (541 RFeg 0

FOR SALE: HO-120 - $150, HOLS - $145
WANTEL:: Pwr sime I S0 mA, BEW L
IOOGA parts wrt WTREBEF, AL, (nl]) Sod-mT

FOR SALE: Heaths: VTVM IM-1] - 520 D0 pawr
spiy, HIP-108 - 450 B&W rotary maductor, mew

25 Frank 5 Low, WSSET, 1 Wildacre Rd

Charbeston, WV 25000 (W) MVM15

FORSALE: Mew i agod W Vmwosduladsse tomr
made by Peter Dahl for KW-1 or Dk KW
FREISK /116K SECHISK - 3175 shpd Bron
KIS, O (VIR I el alter 5 M

45

FOR SALE Bepanr! Esho reparr, tube or sohd
stales, reasonable rates Jim Bupe, ABTDE, Western
Amalear Radic Repar Co, (WARRC), 998
Whippde, Gravland, WA SR57 AT (sldy 2T
LR ]

FOR SALE: Vintage tulws, (RI3A, VTa0, ¢}
angorted radio/ witeless elegraph books &
muaggaimies, TR 1905, SASH list Jan Perkins, 524
Pt Canyon Wy, Brea, C8 92621

FOR SALE: Colling repair: FOC Licensed
Peshdactan, wie repair the Collins Cray Ling Le. 5
Lamee, KW 2/ 20 et de othaere seslow b mondiels, Merlse,
WIGES, FL, (053) 568 1676,

FOR SALE: Xwls 70 KHz, tvpe CR-1, NOCYS
military - 52 ea, quanity pricng available WASTHI,
i 9 Box: 163, Alvin, TN 77511 (281) A801-2%54

FOR SALE: TV GIFT-TS) wmidr o casliers, ong
mmanuad, CW/ETTY, keggal limit - S150 + shpg
Koy, NSOUM, LA, (504) 2722567, Fas
FOR SALE: Yo FT UIS, FR-101S S
Voaesu FT 4000 - €25 Heath D0 - S5 Galany
1K Coalasy i4a89 7 50 - 857% Camadyman, U A (SR
SE-ON0

I73 1A

FOR SALE: Shure mus & others, commernoal &
cemmrr b, mieed e v obd-stos b B O lank,
WASTFR. 1255 MNew Salrmnd hurch Bd Soow Berbin
v g L

P | W e

FOR SALE: Heath ps (1" 28 F/C IB- 1100, DX oA
HEC- DO, HIA O, RO B0, SN-T, Bde, 5100 Ry
WALYU], M0 (V00D AT 1490



Antique Audio

253 Blanche St., Plymouth, MI 48170
J13-20-RADIO, 10AM-9PM EST
Mark Oppat, Proprietor

Capacitor Blow-out Sale

All top quality, axial long leads,” Vitamin Q" style, historical appearance

200V: 033 - 30, 039 - 30. 047- 40 1 - 60:_15- 60: 22 70: W. 75
2Mid-S125:3MId - $1.25
JOOV: 033 - a0, 039 - A0 27 85,4 Mid - 5125
Fresh stock electrolytics, axial long leads
450V: 4.7 MIfd - .60; 10 - 90; 22 - S1.20: 47 - 52
| 33 @ 250 - 50
47 @ 160 - 90

Many other capacitor values in stock - call

Addd 54 ship charpes to orders under S100, orders over S100 will be discounted - call,
We also stock @ large selection of parts for resioring tube radios and equipment - call,

WANTED: Very carly Hallicrafters and
Flallicraiters Silver Mamsball eoguipment ing uding
Skyriders with entiee front panel dill alaminom
coldor, 5-30 radbo compass, 533 Skytrainer, 535
panaadaptor, wossl console apeakers - B8 & R-12,
HT-2, HT-3, BC-93W antenna tuner, parts,
advertising  signs, paper memorabilia ol
Hallicrablers, Alwswant ROA model AVE-1 1 airport
tower meoeiver. Chuck Dachis, WDSEOG, “The
Hallicrafters Cosllisctor”, 450 Russell D, Austin,
TX 78745, (5127} (435027

WANTELY: Vistors and tubes by musseum. C6d
anad audid ammatewr or commercial tubses, foregen and
dommestac puri hased, traded or donations weloome.
All cormespondenoe answered. KallA, Ye Olde
Transerttung; Tulse Mo, POBYT, Crescent City,
CA TS50 {T07) 4isd-id 0

WANTEI: ARB rove complete w /tumng head,
working. Chas. R, Filer, 1163 Hawksbill Ln.
Sugarloaf Key, FL TRM2-3159, (W5) T45-1801,
muachine

WANTED: Muodel 1950 [XC pwr sply for 3 Gormet
-6 Don Hillurd, WOPW, 86030 Nighthawhk Bd.
Swrvrdu, \.ﬂbhﬂﬁll (417) 451-592

WANTEDR:WWII I.qﬁhv_lm,]l.ljmr.u!un
& commrmure Shen e bof desplay o mielingeree
murseruen. LTC Willeam L. Howward, 219 Harborswew
La. Largo, FL 1070 (K13) 5857756

WANTEL:: Kleinschmidt leleprinber moadels: 311,
32, (AN PO A0, AN AGGE -1, ANSLIGC-39_ )
Tom Kleinschmidt, 506 N, Maple 51, Prospect
Hits, TL 60070- 13210 (847 2558128

WJ\NT'FI}- CGI'R W, ), ag, IIIIIIL ‘ralbers SX HK;
Edclystone rovr's, James B Cioer, 1003 Ohverhill,
ﬂedrnrd ™ "HJ?_'] T2, iHI?! S4-410

WANTED: Mics I13r M!“ Neumann, AKG i WE,
Sony, any vimtage, tube compresasons / imitees; will
trade oy rane WO bubws G nies, Mike Skates, Bos
BI485, Fairbanks, AK 99708, (907) {.'iﬁ e ph.l'[t

WANI I:" ‘.HL’ UL amps & wimir's II\I Wl."‘hﬂt
Elewtric, UTC, Acra, Pevrbisss, Thoirdaram; Jensen,
6L EV, Ahﬂ . WE sphr's, Mike Sowners, 2432 W
Frago, Chicag, 1. 6eded5 (30125 1380153

WANTELD: |W Miller BF coils; IF trans, chokes.
Burving [W Miller & Mallen parts, esgy need Miller
B-727. B-TI7C, S X7, 122 M2-CA; 205
WASTHI, By 9 B 163, Alvin, TN 77511 (2813 331-
2

WANTED: Calibrator & AM hLilter for a
Hallbraiters S 16, cabinets bor 3 GPR90 & S51H
Mlmht"kl\ 6712 Lake Dy | Corand Forks,
ML SEMD (O ) TTI-ANN

WANTED: HER-5. HBR-11, or HBR- 16, movice
B3 BO 453, any conds. Chas Kadesah, 11203
Woayoross Way, Kennangion, MU 0895 (307 ) 942
M3
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E Colling J0L -1 Users!

Svethama rs proasd fo present oo new XHEA High Mu Trosde, munsilac el the
origimesl ROA wav, before oost cutting changss. Fxpocualdly for 98- 1 ossners, ths
e w o e by an onporallebesd ez of

cmpiicrTy hof et poerloresence

B paernally mapeoaed aath coramse hor
am] corame roraslated plate cap

oF Determal strscture alvemed amd soppsertod
bow WM. | bewnsomisl owoseting

l } 8 Miph qualiny mamacnrmy Svetla na

E Sagperhly matched ELECTRON DEVICES

B0 S Memoria! Parvesryt et AL TSR0
i Phores Z058R2 1344 « g 205W0-00TT « Toll Feee S00- 73560000

Marketing & Engincering: 3000 Alsw Hoad * Pools Vley CA 54008
Prone 4157330420 « Fax $15230.04309 » 1o ree B00-5 SVETLANA

 ERENEE R R RN N R NN NN NN E PN RN AR NN R R RN RN R LR LR

SRR EE R NAR RN

R FEAFEsiE AN E s N AR R AR B AR AR AR R R EEEE AR EER R AN E R SN AR e
- : = FOR SALE: T1950, appears mew o meters - $TR0;
hlu{_‘kll‘lg Ill,'ﬂli‘l" for h\l'l'“.alla G T-195 pperator’s) onganizational maintenance,
s : S ~ abiepot maintenance This - S50, WATT dated HE-30
All Transmi HerlAndio Tubes headsets, NID w/dessicant, spare earpaeces,
Hi0-755-2365 vt o - S0, F 105 Militry Marketing, Inc,
Dre. WAPNT al Sound in Mind Box 741, Morcrons, O WN91-0741. (770) 7299315
Wiyneshorn, Yirginia FOR SALE: Swan 350, 410 VFC, pr - $200 or BOY;
trachie for ST Jay Lyter, WASOMO, 455 Madre

FOR SALE: MNew list - lwndreds of manwals, D, York, PA V00 07 7404200
schematics aid rervice information, Senid i FORSALE:C ool forold FIROY, 180-400 ke, handles

LSASE. [havidd Crovell, KA TE, 40 Briarwood
Rel., Morth Scituate, BEOXEST-2805, (401)934-1845

FOR SALE: MNice 5X- 10 HT40 panels fie, some
sratches on cabimets, manuabe Dusty Bhosdes,
WEMOW, 133 N Dorset Ko, Troy, OH 45373 —
T R 15 FORSALE: sl 807 pualws, tesbed O, guarantesd

T 55« §7 priveity mail James T Schlstett, Walhic),
POB 9, Cedartown, GA W25 (7000 7TI8-58
et lsosntho net

cul il b visar in HIROY - $20 & shpyg. Henry Maohr,
WANCK, I0SW . Wyoming, Allentswn, PA 1SHI3
FOR SALE: Heath OF-1 w /org manual - $25 +
shpg. Farl, KelI'H, CA, (2009) T28-8316

315, 455, pr stamads. WIFOGLY, WA, [ 208) 533 3313
FOR SALE: Heath equip, all exc comdx w/
apponaty hisd besds & ong manuals BEC bradge
IB-5281 - Sk FET /tracsstor fester TT-3120 - 535

FOR SALE: BUCA BTASNNE AM broadcast smir
SINE, e ool tusbsw Branisle ast Ui A anlatrle
fohn P Tredeck, WARDE, 212 Grandveew Ed
Sheadia. PA 190 (e [0 S-SRI

e hybrd phove patch HER15 - $75 gred dip meler

FOR SALE Heath V-V - $50 Share msc, NIB G 1B w /oonls e storagge o - 325, cunde oscsllator
SEU -8 & shpye fowe, NMIV, MA, (S08)658-0156 HIA 16 - $20 AR items » shpg, Rogey Sooscdall,
bebore 7 N EST WKW, MO (Bls) V-1

FOR SALE: BEegrnerabive shofiwave roves FOR SALE: W0TH. 4EX7, 850, 5687 jred), T3R0S,
Hullicraitess S 119 - $adt Heath GR-8] - #5 « SSEL AHES, 4454 etc, SASE hor et Dan koape,
dhpg Steve Wihited, KESYA, 3617 W, 7la St WTIGE. 750 Highgrowe Ln, Nampa, [ 53687
Indranagndin, [ Sales (117) 98- | ) MR GSTS

I



WANTED: SP400, RME, EH Soott roves, only in
wery good condition. EAJL. contact in the States,
Kurt Keller, CT (I3 431 6850

WANTED: Collins KWM2-A Labebed on chassis
Collirs Radio Coof fapan; early KWL seral No
below 100 Bl KIMAF, NC, (910) 699-8699

WANTEIR: Anytheng related 1o Teoraft & Amecoo,
cheap stutf onty; Tecraft pwer sply & manuals. Bud
Fritz, NOSFE, 104 2nd 5L, Montgomery, PFA 1?'.-"'"

'WAN'I'I:H Mllll.dn' st WS 029 Canadian A H"t
LS IIAS-2 Loran rovr-indicator. Lemoy Sparks,
WASYL, 924 W. McFadden Ave,, Santa Ana, CA
G2T0F-11 14, (7140 540-8120

Wﬂmﬂlnﬂhﬁ!ﬂm 'm. 'IIIII- PRC-1. LW
1, HOESO e HIFSON, 85151, JIJI&T.Iih-ﬂ-\I 15
Kichard, WAHIH{,.. ME, (2} deed-HeSD

'H.N.HTED' Medical Doctors Hobbist of Amatesr
Anticpee raddio, Test Equip Alsn Mark, POS 572,
Prrndar e, HAU__H"

WANTED: Heath HIDM1 Llnluh:phrr Nprlirl'
Crommwvell, Kb WES, TolT Steverran Wy San Do,
CA 921N jelY) SE2-8260 kv rvstaol com

WANTED:NC l?ﬂ-pirt\rﬂﬂm upper befl cormaor
& ol MO0 pesed Bansdswitch knobs. Harold
Sullivan, 1580 Prairie B, Andover, MMN 55304
fﬁI*H H. a3

Hl'p,,N tI t}- farly N..1.h|:|m1 HIELY, ¢ |:II| s-ul.-. & pwe
sply, exc or very goud comdy, Robert Ungvary,
WLRSEK, 23 Summer S, Framingham, MA 01701
o l"-l.'ll-IH:"iH‘H'-

H'.l.HTI.I‘r % ulrrlmlllhrvrﬂlﬂumml raadim,
manuals, info, photos. Can you help” Heney
Engstrom, KDREKWH, PO S840, Santa Rosa, UA
L T 1"[!:"'] S-S

WANTED: 1D plates plates for Navy RAL rovr early
HRO comls; marveaad for ANVTT L2 wentr. Ml Strodler,
A0, 100 Stockton L, Rochester, WY 14625
{716) 6717

159 E 16th Ave

Eugene, OR 974014017

WANTED: Huge Mavy equipment. shipboard &
shore radie, radar, & sonar, muant thru unkers.
William Doneell, M5 Chester Ave, Park Rulge,
Il aeR (A7) 252000, milegraliiuns com

WANTED: Military clectronics, HDF, radar,
What have you got ™ William Van Lennep, POB
211, Pepperell, MA 01463 (508) 4336011

HANI‘F.I}W.IElmjnIummmmeunuahm
Electronics Inc, info, catalogs, manuals or
eqquipment, Terry O Laughlin, WIOGYER, 10, Box
61, Madison, W1, BI704-0401, b08.244-3135
WANTELR: Clobe King 500, A, B or C smbes, any
condy, reasonably priced. Terry Colling, KBRALIP,
18 N Tomahawk Ave, Tomabawk, W1 587,
715) 537 {’i‘!—?"i‘l?u! 53 -h!ﬂ-wn

WANTELR hpﬂ.'illn.' comby: Collins 32V3, T5A1,
WS, 001, I250A (RER, 06T, 0K 1, mwxch filter
adapbers, 551, 5P 60X, cabvirect, TV-7 hubsechwckes
& TSA Lioe, WV, L. (347) AP0 4, 726
eatald s

WANTED: Halloraftors HT-1, HT9, WIT-31, 5T,
SX-TLSK-7, 5525 Howard roves, Hlarvey wndrs
Ken Seymamir, KAPOSM, 9115 SW 17sth Ave.,
Heaverton, OB 97007, (503} 6740 2 hrs
Lm_u-'_i,rnmuﬂa‘lhn coum

WANTED: Inln..i’hi.\tnry on WW2 TCS radio
wysterm bor article. Your bwelp appreviated . Thanks,
g Coreervwowsd, WHEFTH, Boa 1725, Weaverville,
A plkr], grtﬂbhhﬂ.hﬂ Lo

IIAHTEDt.MhanIImW 12,5 J2A- I 2'
SN ADS- 1 PR 1SS 1 30 - KW 1 KW
0, abobuy estates. Lo, KJGHL CA, Phy/Fax (310)
a0

wnmm Mics EVSl, 638, 641, Share ITA,
CRAD CRAL, 520/ 40051 Turnes 3, S0 Tom Ellis,
B OO, Diallas, TX 75214 (214) 128K-3225, Faa
284217, Call/FAX 10 AM w K& '™
'ﬂﬁi“b‘lﬁuﬂwnvtm

WANTED: Desperately noed schematic & manual
for BF amp manufactured by Special Design
Promducts, model SO0 1L KINFE, U, (860}
H75-A333

WANTEL: .r\rnpv\ 'I-"ﬂ.n"'i"'ll 2 track tr ansport &
electromics, 800 shm repeat coils, VL meters {meed
up o 5 preoes), limiber Pll.'lg i bor UE 1Y e,
MAWC, 1306 Fermwousd R, Austin, TN THT22
(F121 4670131 72411 530 compuserve. com
WANTED: EF Juhsson Ranger 1L, must be V.G lo
enoel oorwd . Hammarbund XC- 100 calibrator
FOR SALE: Berd 47 and five clements. Boan, 11,
(8O0 225005 ext 14733

WANTED: Marsial or copry s hematic & alignment
tor Panadapter “Panalyzor SB-12/50-12a type T-
100, Walter Trefte, N4GL, 3840 Laguna Loap,
Hermando, FL M442 (152) 6371755,




WANTED: Orig. tube-type CB radio operating /
owners mamsalks; abeo tubse-type CH radios. Walter
Ryan, 7114 Ceyser Ave, Reseda, CA 91135 (KIK)
HH-ETIS

WANTED: Knight equip, ail types: ham.
shortwave, UB st ofc Thank you. Walter, CA,
B18) 297 7240

WANTED: Condenser, carbon and other early
broadcastmicrophones, cashor trade James Stcle,
Bon 620, Kingsland, GA 31545 (917) 729.2242
WANTEDE WW I Japar=e wmirs fe roves (parts,
plug-in (oils) for redoratson & ER aticles. Ken
Lakan, KDGB, 63140 Britta St Ste C 106, Bend, OR
YTOL (541) 2 IIII'I- hhlnﬂ.-;t“jn

WANTED: MNavy umirs TCA, TCE. TON, TCX,
TDE, roves: RAX, RBLY, TEM, modulator CAY.
50065, Steve Finedli, NINNG, 37 Stonecroft D,
Eadton, PA TS5, (611 Eﬂ !F!'I:

'l'l’hN TR Hammmarhamd Comet 'rey paarts & o s

setn; colls & coils sets; Mational SW-3 model 1, 2

voll version (32-32-30 tubes); Browning Labs

1947, Hallicratters smitrs: HT-1, HT'4,

HT-%, HT-19, Collins Y108 exciter; other pre 1950

mmmencally built ham grar Dean Showalter,

WASFIR, 77 Bockboand Rd., Tiperas, NM 8705
(505) 286130

WANTED: Divake MN- 'm.-ﬂ't-u-rtmrtu‘m
noi; bashet case Dvake LAR FOR SALE Viking
Ranger - $175. Bob, LT, (01) 9437721 oe 567-894

WANTED: B&W xmi ' coils or parts for 0HDVI,
or SHDVL CollinCollier, NATUA_ GA, (912) 988
1276,

WANTED: WW I [apanese military radio of any
K, prev-war Japanese (S0 cards. Talkashi D, 1-
204, Minamiclai, Seyabu, Yokohama, 246 Japan
Hn 01 1-R 14501 -R069

“me:ngnhnthHwRH ~amw
mater as on SHED-10senmes. AL KTIEY, WA (4d1)
m

'I-HTI:'I} Siatarial I\K'l 3 i or norwensrkong
NOX-3 e ps; Hallacratters SE series SO0 AU pr. four
EL}S tubes. Kom, K5, (913) 2685973
arorg vl com

WANTED: Squines-Sanders 55 1R, S5-1T, 551V,
S5-15, sew my web page lulsaoklahoma net /
=wilSylr. Hank, WIDSJFR, O, (BO0) 364-4265

WANTED: Cash for © uIIlm‘nM 1.2, 1 I2A- l r
10025 139901515 1 00X LWM 1; EWM-
R0 b by wstates. Lo, KJSHL CA, phy Fax (3100
Cri S

WANTED: Shill lmll.lng foor Swan 16, nih-: Swan
studf any comads . Eric, KEBEE, Box 98, Stanton, LA
51573 (712) HHI-HI‘»

WﬁNTEIJ‘ l-r'l.-'l"r p.ll.ldh-..r of all kinds. L.lp

WANTELY: Mllllnnr AN/ VRC28 UHF vove, must
be in o aper, cond s, Len Castoo, 85716 Lepus
Rd , San Dheg, ¢ hu!l"ﬁ lllrl“'.lh'-‘ﬂ NS4

WANTEID: tql'r ol circait for 4 Heath Hq;;n.-]
Carnerator SU-6, will pay. Fenton Woed, 109
Shoreime [, Star Hlarksor, Malabobi, TX 75148
[ LEIR & R ]

WANTED: Natwwal YOLT3 atal cabibrator, sphs
for NCHD, Hammurhord HOC - 10 ammvertor. Dave
Humbertsomn, WINT, HCS6 Box EX0A Fort Axhiy,
WV 2719 I“I ol B B

WhNTED' Il.tIqulI-:n 534, H?.-Il & MHeath
VTVM. Les Mathews, 421 Carvin 51, Clayton, NJ
M2, IHN}H»H! 'W;H

WANTEL: I"ay up milmﬂmrli.uwv Rachior Labs
FT-3wrmte { Rippaon Book, pe 570 Bobert Bnemark,
WIEC, POI 16007, Dby, MA 02011, (617) 934
L]

WANTEL: Radiostatson T-shiris, L- X1y, nesed
CE-XE-shortwave statsones maest. Sam Hevener,
WEKBF, The Signal Corps, 3583 Everett Rd .
hm{ﬂlmm f‘lbl-ﬂ""-u“

'HANT!D- Manual for Hewlett/ Packard L4
emallator, 50 Her bo 0k Hz, sunplus from telephone
company. AL Lurie, WYEKUE o E Armstnong,
Peoria, 1L 61600, (W09) 682-1674

WANTEL: BC-375 or BC- l\ll, h.wr ART-1E o
trowdie; schematic for SET-500 stal Tattise filter for
SRA50. FOR SALE: RDZE rove - 85 Greg
Richardson, WARIPC, PO 405, Gallipolis Ferry,
WY 35515

name i, we may have it

PURCHASE RADIO SUPPLY

Electne Radio enthusiasts. Tired of antisteptic clectronics stores” The answer io ithis sad
condition is a heavy dose o Purchase Radio Supply
Lowdcing for transminting and recerving tubes. components, handware, and publications? You

Purchase Radio Supply TEL (313) 663-86%
127 Fast Hoover Avenue FAX (O13) 663-5302
Ann Arbor, Michigan 48104 e-mail: parchrad @ sol.com




The Radio Finder.

11803 Priscilla, Plymouth, M1 48170
TEL/FAX 313-454-1890
e-mail: thurtelljh&aol.com

Find the Radio Finder at Davion: Tables 4253 and 4254
Bulletin: The Radio Finder's Johnson Desk KW, long ander restonation, is now working,

May Specials: I

AMATEUR RECEIVERS: Collins T5A 4 T5A- 1 TSA- L 7T3A-1 514, B- B0, 75 W 75A 4 T00G-27
3 speakers; Hallwrafters SX 88 ST 5X-101 A SX 17,5000, Ris/ R4l speakers. Hammarhand SI°
O, S 200, HO- M0A HRO-500; HROWS0 NC- 300 carly 1935 HRO, cusprhete, MU IR Mlatwral

MILITARY RECEIVERS: B-775, B- %99, K- 390 R-390-A, K- W1, B ™2 FRR- %A, K- 10518 R-1051E:
CEL 154 Wathans-Jobrvan DMS 1054

TRANSMITTERS: fodweamn =k KW, Valiant, Thunderbsolt; Collns KWS-1, 1253 W] amp;
I S16F-2 AL, Heath DX- 100 Condral 1002V, Deake TANC . Hallaorabters HT R, HT- 3 HT-T7; M-
Flmuas AF-67, AF-6f, Harvey Wells TES 5 Randmuesser Phebuse

TRANSCEIVERS: Atk 210-X w /AL cormobe; Collins KWM-1; 516F-1 AC. S16E-1 I 31

Radio Finder website: http://www.radiofinder.com
L Cheek The Radio Finder's web page — listings updated weekly

Mational NCX- 10, SBE SB- W, Yaesu FT-101-EE complete line w /FL-21000 amp

speaker. Drake TR-7, Hallicralters SR 150 Heath HW-HEE SBO0: SB-LU0A, HW-161. Twoer I
FILTERS: 755 30/C. 5151, T5A -4 T5SA- X SP-a0 adapier w/ilter. Drake RAC -~ 250 Mz

FOR SALE: Satchwlle Carlson S20HC1206) - $25:
CE 20A exciter - S0 CF sideband slicer - $71:
Eldices S50 100F wmytr - §254); Hrowing Visual Frog
i bor - S0, BOASOA venle - $25; CGonset CSH 100
558 wmitr - SU0; Ton-bee 376 calibeater - $20; K1
Drake C-Xer A multiplier 592 - $40 | Johnsm
Vikimg & Zmetor conv. 25003 - #00, Fammarland
SP200, o sgrly - $125; Hallberaflemn S41-40 - $25;
SX-62 w S manual - $175, SN0 - $70, FIT-9 - $200;
HT-37 - $125, R26/ ARCS, -6 ms - $15, RME
VHF-152 - £35; Heathkit AR - %15, Swan 175558
wrnbr - 125 200550 wovr - %1 25; Hickok S00A tubw
testeer - S0, Magrwanm spewch processor for FT101 -
S0 Collimes PTOor 511, NIH- 875 Mait Parkivson,
(714) 997-Ti61 1, mattrasdsothemall et

FOR TRAINE: 19694, 95, U6, 97 Q5T or OO for
1994-1997 "731" Magarine. A ] Bernard, POB
A, O, FIL 286590098 (407) 151-5536

FOR SALE: West Coast Radio Amateurs
Hanafbwsk, 19%: - 2 WasAl 171h B Handbsaok
- S0 ST 193040 - 41 vachy, have ssme vears in
binders - $25/yr; Harvey Wells THS) smntr - $45,
Heath Lunchibsos & & 2 moter - $30 ca. Gonset
Camnm IV, complete - S50 tubes HY#9, VOTED - 45
e john Kalstys, WIFNT, 18 Hillorest Terr, Linden,
N 76, () 4866417

FOR TRADE: Spuines-Sanders S5- 1R & 551V for
TE5- 30 & 325 on what have you ! Bob, NVIX VT
(N) EP9-T205

FOR SALE: Tube list, new & wed, wide variety
audio, ham, Revently expamnded. SASE 52¢. Bill
Mte Commibe, WEBETWINLY, 10532 Baetlett C1, Wichita,
K5 672121212

FOR SALE: At Dayton space 052 Collins, kieys,
bugs, military; pheoty of old stofl. Seml SASE.

FOR SALE: Just relemasd: Semd 2stamp LSASE
for latest Olde Tyeme Radio Co. Flyer 196A. Olde
Tyme Radio Company, 2045 Lytlonsville Bd., Ste
7, Silver Springg, ML %010

FOR SALE: Hamamarlunds: HO- 140X - $200; H-
150 - S250; S-100 sphr - $53; Drake 2C - $134
T 27SW Mt hbsos - 878, T-R swilch - $40: 6
& 2 converter - §35; Heathe HW - 16 - $70. SB-s04
splr - 335 S station osole - S SB-H44
remode VIO - S1THL CW filter - $40; SB-00 - 1240
SE-B0 - S50, SH-200 - S0V HM 9 ORI wattmeter
- 535 HFT-9 ORI antenna tuner - 515, SRA - 300-4
M comveerter - 80 FIEE 1422 antenna noise bridpe

535 TenTew Henoules M amp - $66ll Shpg estra
All w Sanual. Larry Wraght, NAQY, 170 Heritage
L, Salishasry, N 28147

FOR SALE 7B & HI/ARR-1 Aircraft Radio
Huowmirg, Adapter - $35; TU-SB smnbr tuming it -
S5 T- 20/ ARC-5 umir - 315, KAAE- 7 sovr. 90T
fursld, & wolt DO - $45 Mervyn Fllsweorth, 2309 N
Sith S, Boise, I T2 (08) WS-8008
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Electronic Service Data

POl o N Ayeiias PR | 00D
P 715 500 WS Fom J15 080 T

O LNE (CALM X, wwtar voir rre? Conmé— K20

VINIAGE PARTS & F
SERVICE DAIA
19206 PRESENT

CRCH CARLE WALCCME

POR SALE: Vintage equatproent marmals starting
at - 55; Hallicratters, Johnson, WL, others, SASH
for Tk TSM Diversified, 009 Walnut 5t Enie, A
16502,

FOR SALE: Collimes mp.tl-r-.l sprrialize i 5 line
equsprrent. Reaaonable, fe work oesrantevd Steve,
NEHK, Baw 1136, Colbeta, CA 90 16 (B05) 96776

FOR SALE: Haemmarlund HO 110 WANTEI:
Sational NC 17 or NC TR Nowwun, SO (807 72
SR

FOR SALE (4) 2 mid 7HEN filter caps - 520 ea
Francis Waggoner, W2I'TL, 268 Barben Ave.,
Watertown, NY 13601, (115) 788- 1621

FOR SALETRADE: Harvey Wells Bandmuaster
Dielume w/VECY, TT-30 mic, dow key relay, low
prass filtor, cables, homemade prrsply. 1L only or
can dieliver o Yakima Hambest, May 17th-$150 00
trade for AK BB parts. Pat Stewart, WGV, 1404
Ruth Ave. Walls Walla, WA 990621558 (500)
S25- 1

FOR SALE: Heath HW-12A 75 mir sovr w/HEB
poer sply - $55; Knight T-60 wmiy - $50. Heath SB-
S statwon mosrator - $7% DA - 65 WANTELD:
BleW il coils b & med e 75 & 80 mitrs. Norm,
WICTH, MO8 402 W, Bradpewater, MA 279
(SH) S A9

FOR SALE: Tubes NIR, 1EF] -$15 2039A - 2/540,
ZEZSA -2/512- 2028 - 2/ 3238 - 2/510; 4X150A
< /850, AX TS0 - 2/ $h5: 6LAY - /850 W (VTX5)
278110; BO7 - 2/%15; BebA - 2/$20; SRE] - 2/540,
6290 < /525, HH07 - 2/504); KTRH ex-used - $50ea,
Py Bakinoweski, 1524 5t Tropasg, Tucson AZRSTLL,
(5210) 624 HO29

FOR SALE: The tubest you need, tube sockets,
socket eatenders, At Dayton Hamvention ko, foe
s uncher the canopy, west end, at Quad "Tubwes”
sign. Sendd SASE for list U™ Fred Schmidt. NATT,

Box 85738, AL Laudendale, FL 11310
BT () SEO- 10, Fan SEATTT

FOR SALE: Valiant w / mamnial - $250 Clobe Soout
B0 w / enanual - $100, HW-22A - 575 BEOO 750 -
§75; Viking Messenger - $50, SW0A - $45; NC 173
w/manual - $160. WANTELD: Swan 11700 sply;
ARR-41 revr: Globe King, SO0 modulator deck or

wnil. Herb Reich, KOURK, 1201 Sth Ave. 5,
5 5 Paul, MN 55075, (6512) 455-TH98

FOR SALE: New orig, P08 mic pligs for Collins
S-fine / KWM-2A /HF-380 shp'd m USA - $4 ea
Clint Hanoock, KDSH, 6567 Ashbekd CL, San jose,
CA S04 g
FOR SALE: KWAL-T fan bracket - $15 ppd. Dave
bhmael, WASVVL, 2222 Sycamaoee Ave., Tustin,
CA9ITH). (T14) 5730001

FOR SALE: Military radios — Must reduce
coblection’ Except as noted, folbowing ane in good
condition with tubes, and were in working
condition when last powered on. WT means not
tesbedd, WM, with manual. Plugs and for cables
included with many, "Larger items are pickup
only o Tean delives o mid-Atlantic coast hamiesis®.
T-195 with rare solid-state 'dynamotons, minor
nbermal maocds - S0 B-392 - $150; BC et w/ AC
sply. lots of stals - $100; ARC-39, VG, NT - 875
ARC-¥_soeme internal mods, wtals for several 50 &
A0 8 AM hﬁp-ilﬂl‘,hhh“mﬂhnh'r‘!.l-
SCR-522 NT, ome LS, fir, one EX, Canadian pamd
- Sbeach, 1-BC-22VTH, v, w/dynbk NT vibsply
S350 1B - MR, VG, withdynoametor, w /6 heles
punched in back of cabinet - $125, 1.8C 224, NT,
EX. nodynamastor - $150, 12V dynamaotor and hase
1o Twemebrew” BC- 224 dymn saspply - 325 with s,
ARC-4, NT, Lair, sovene bubees oul - $25; ot ol "rare®
ATA/ARA sets, NT, most incomplele and /or
imvisds, st are fadr or poor, for restoralon propect,
A, 5 R, 1ant relay bos - $165, 4 RAX rove, NT,
poor condx, mods, for parts or restoratiin propect
- 75 PRO-AT 558 sovr, VG, w/fcable - 5200; R-
S ARR-AL, VG, with rare shockmount - 151
FRE-26 Mavy rovr (one stal controlled freg), EX,
NT - $50; RBU-1 Panadaptor, VG but has internal
s - S50 RAS, VG, NT, w /fcotls & coil bow, pf
5 has had pwr stme replaced, no rack of speaker

S100; APR-A rovrw /T - 575 ARC-27, bad paint,
NT - §25 Wah, KKV, (P0F) 524979, 7-W0-9-30
PM ET or WALTAHSUELFHILOUM

FOR SALE: Dvake ¥-mitr w/manual - 575, Dvake
0 & T80 w/manual - $151 Hammarhand 5100
spkr - $50. National HRO-500 w /manual - $700;
Matiomal HEOW@0 w /9 cols & bos - $450 Jolwson
S5B adapter w /manual, sply & cables - 3300, Heath
O S ignition analyzer NIB anbuaill $165 NEL
b schomslingg conese including unbudll tubse
type color TV, unshippable - S0 ubes, many
rare, mew d used, call, ISASE or e-mail. Juhn,
AFAEN, MO, (1) 6o, sedenibiol com

FOR SALE: Jobweaon Viking 11 Collins 18]-6, 12V-
2514 65151 o MITH Yeear hard cover; Heath
wtal caliberator & kever. Bl Condaban, 1450 Muma
D, NE, Cedar Rapids, LA 528122970 (119) ¥
TS

FOR SALE: Collins filters FA55FA 21, FISS7 30F -
475 a. Loeme, VETBOX, Canada (250 6751138
FOR SALE:Collins 7SA- 2w/ xtal Bilter, ks great
, works great, no cabinet - SN + shpg, Merle,
WIGZS, FL., (152) 568-1676.




The Collins Video Library

featuring Dennis Brothers, WAOCBK assisted by Floyd Soo, WSRO

The Collins KWM-2 Vides 4 howrs

Highly detailed vides o operatin, rebuilding., slignment. trosbledsding and acutraling of s classac’ A
mmiasd foof aavyvone whe ovis and operates a KWM-2 0 20 Pristed documentstion mchsded 5500 95

The Collios 755- 43253 Video | 5 howrs

An i depth cvamnatmm of the mond poparles veraon of the S0 me Operation, modificaton. alvpramsce,
meotraluring snd owre " Much of this mlormates appies 1o 2l voraons of the 5% inc?

T4

The Collites M| Viden | bsmn

A commploie pusde b twe WH - | sosplcfacr Ohporstem s safcry . spudates. s 5 dicavison of the £11A ke
Lrarm the socerts o presier prrformance

v as

The Collion M5 Viden | b

Py, e o cverybuady bun wanted® The cursnbmary vadeo dewrnbes operston smd ey wfery,
masnie i ¢ sl owadia st of the oL Colliss smphbfacr Vers ishormsse  ruly @ mued boe all 06
| ovmmners Prostod s wmerslsses i boded

S

The Collion Amatews Radio Fauipment Videoo Spotier s CGosde | fsor 80 mumeicy

€ o e 0 by vl o oof € ol Bscio exuerpement anc Jwesm o e subes Evanples ool e of the prar
convered s KW 1 KWS- 1, WK1, N0 5 7540, KWMM-2 S/ime KW 0, WS- 1, W | KW - 1300 and
man by e

a0

Pusctune thiee o e videvs and pet 1096 off the el poee!

A b Sibea by foe the firt tees wadess for shipping & holling witlm the LS A akdvtsonal videos ane shapped
e

Prosfuced by Flovpal Somo, WERDY (en- KFRAT)

ER Bookstore, 14643 County Road G, Cortez, CO 81321

LET ME SEE THAT AMTEMMA AGAIM; | COULDA
SWORK 12 GRUGE WAS THE KUGHT DIAMETER !

52




W7FG tha e Manuals
3300 Wayside Drive Lizj
E-Mal: wTtgsteigen net Bntlesﬂﬂr OK 74006 .
Homwe Page hinpficipen et Tly  (800)-807-6146  (918) 333-3754
*comb bivcders with protective covers * New catifog late Jamn. SASE wi¥ stamprs
* 7 iarvs o weel
[ 24 hour turn arownd on orders, with T class matling

"oy NN s re stow d "ot Mewntly s ar shom A7

Collims, Diesle, Gl Haallivagficrs. Hoommueriumd, Heathlar fobmu, Namaed, Swian, of . oi

FOR SALE Lissin gear - SASE for et WANTEE: FOR SALE: Convert any waltmeter bo resd PEP?
Vintagy rigrs. The Bactis Fivsder, Jowd Thasrtedl, 1 1S5S Perbeut for AN SSSE - S19 99 ppad fow comphete kot?
Prosoolla, Mymssth, MIISIT0 Teld /Fax (313 354 HILRES, 8217 Wossdview, Ularkaton, M $5348
] [RI) P40 ptual ), Burritried et

FOR SALE Copars. Hard to find schematics for~ FOR SALE: KIT for KWM-2 aod S-Line No
eadie, abus kot radsos 1922 1950, manoelks et s i it Ao DWW 2 8599 45 s £ 42 95 o

g b s Contact mebor prces, availabsbity kit SASE bor details aned order il Jobw Wb,
Duare Ballew, KIAOZK, 6813 150nad S0 O NW, WIETC, B 747, Amberst, NEH G035
Gig Harkar, WA WSNL (X0 -6 FOR SALE: Over 700 military tadio equep 107

FOR SALE Kove persacbocton filters. Taght bandpuees itech  manuals), tir  feee list  e-mal
filier elimmates Broadoast band ateriorenos on Larerekidnresch comor$2 S mailimg Labwel o Sha,
T meters. Workseguoially well witholder rovrs, W ALAME, P virdtage Wy, Faw { ks CAT5HIR
limited qpuantity - $54 va ppd. James Ohwene {916) M-

NWIND, 1k ll""':’"l ary . REEY, Bomabder, OO0 FOR SALE: Assortesd ficld ool sphes, pove choke,
EJ_I“.?-I\*.Q!- .i.'il‘l'i 673 “““_ ) - ot it shmes, 0 Coolatan, 1450 Miam D, NE,
FOR SALE: Tubws! NOYS alalA, SO0 -S15, 52906 - Cedar I"-.1|-r1d-. 1A SM02-2907, (V9 WA-HIT5

T i;;:“:f;_'ﬂ“:"::::ﬁ: e :“j‘l_i:":‘ ey FOR SALE Hammarhund HO- 180w /spke, clock,
\ S50, j O kSt SES, oty maniaal, i very niee comdition - S50 4 shpg,
L1625 - S B07 84 AL 019 - 500G, OLBGA,  Merte, WIGZS, FL, (152) 568- 1676
r BUTA - %4, wsd, o b ks, Dok oo 405, AE2T

10 AZZAWED, B, C 1A, B0 - 87 BTRA - $n; FO“ 5.&“ Haaih HW I i! “\ |“.|- 1|.IH 5;‘"’3

[ -

4290, 802N - $3. Ui, WATHDL, 10, (208) 756 LIR102 - $40; HR-1680 - $95 S-al) - 5125
AT alter LA Hammuearlund 5200 < S8, Ten Toc 252 pwr sply -
_____ S5, Turmer 250 mb - 535 Caopset Commumicatpr
FOR SALE: l-1|.I\lp' AL ;rwrupb $20, 1960 Allsd IV, 2 imbe - $75; obbhuerd, Tree Lt Bichard Proster, 130
Catalog - makeolfer. Al shypgg, Dion Dillard, 5106 Hudp.r. Rl W MilTond, Nlufuw puu"m 2454
Redd Chak D, Anvariblo, TX 750 14028, (S06) 552
I FOR SALE: NOYS Drike model SC-2, 2 mir
ﬁ 5-Il._l-_ll bl ralbers SN0 ﬁrﬂl“l'. E T somvarios. - K 16 A0 452~ Chaniet
s it . o WBOLTTC, NE, (4020 4791272
rovr, all v, kb, realigaesd, VO - SEIHE Chase e ann L =
Hessrr, 1M denonsd Dy, Willkameburg, VA ZEES FOR SALE: Y aesus FRC, 7, et Joleseon Valiant in
m T oty by - B0 Bob, K ‘H.I ¥ Bess 158, Biverhead,
Y

—

FOR SALE: 5% 2 parting, SN & S-20H
HesathC K- 1 - BOY, TUR S ol - 8% Lyscoantenma H.Hl‘hll.l- IH.JIH-I sphor, il copy, very mee
ey - S5 Halli rabiers S omecfer Rt (rod the 50 -8 comnlitny - SURE NC WKL sphy. mossd copy, KF
o SM-20) - $1% VU mwster - 315, unaesembicd g krsobs pask owige, few vl s - S50, HW I,
Heath auto darm - Y Telrad 1BA regueency SBal) SHe dagg tresg dsplay, PIFEEA, very o bean
sharsdard - B foe Shms, KOMRS, WA (435) T4- poar - 4295 DR e ulbate & works, muamaal

Ext s WANTED IR spbr Dk Dvaon, WHAAD,

i : : .
FOR SALE Adupters 12ALT to 125N7GT. any L':,’_‘;T'.;"’“ eyole Lo, Mikchell, OR 97750, S

e 0o WIRIL, I0e s JLAS 22072 5 & C - P
Battery bourds, plug o ol s for SW L Pl FOR SALE Swan 1200 amg - i'l'il v shpg
Super wasp ded, 5o b pen. ARL-USA James Frod WANTELD: Ve oof s bwrmatn URM20A boldiL

SRS S ITSW L uther, IN L (TaS) Ia8-I214 53 OB WS, ooy Bea e, A 9RERT

S S T



WANTED
Colliny promotional lteratare, catalogs
wad manualy for the period 1933-1993.
Sim Stitzinger, WAICEX, 21800 Via
frana, Valencia, UA 91155, (805) 259-
2001, FAX (805 259-1K 30

FOR SALE: Kacal tulw wmitrs TAIZT & TTATTL,
rovr KTA-19), comnplete & working, spares &
erearvniabe, call fos fuall snvter oo e e treimsely faee
e, hlilhewn dags mectes S5 1, w ool & bon - S8
mubilary sutoenats: HF sfdenna tunes C12351,
] Smand - §600, Tadican TER- 1N KTTY
terrmarcal, et S semmresd - S0 couasasl oy rumsces
directioud wattowter, very pwad - S100, Heath
FRER 1410 eden froomm: beyrr - 3590 Moath HIW wOW
v, -wlmr,l'ml pheacally it - STl Nyl

FOR SALETRADE: S 808, Rargges 11 Challenger.
Warrtumses, EN UV, B DB SASE WANTED:
Mavggator, SBE-2 manaal, 15 Sam Timberlabe,
PO 6L, Dadeville, AL W8SL (M05) K25-TUS
shumbweri®woor kot st et
FOR SALE: Vintagye Heath et ospurp, parts, mons
2stamp SASE or $1 for list. Jim Micoodis, NZEY,
12 Saemmnil Ave | Lipgmer Dharbey, PA TWS2 (6100
A52-5247

FORSALE: Micw RME /00 - 5200, HTX- 10 $125
WANTELE I dor NUX- 3 or non-workimg, NCX-1
& prs; Hlallisralters SK seibes S0 AC pes, ot ELI
tubes, Kom, [T W, 54th St Shawnoe, K5 6R2107,
S T L arvgEy el corn

I?(_]R-‘n;.ill l_'l:.I.F.If‘ mhanibils T fiesd ._-q;'..ﬁhm

gear, ehctronick. Call oe wrile lor praces. Driane
Hallew, KBZOZK, 6HID 1520nd St CT NW, Gig
Harbsoy, WA SHATZ (255) KG]-4505

FOR SALE: Caleri ryutal Radios I Bl ﬂupof
semitivee, sedoctive, write. Len Gardner, 858 Twa
Mide Clawwrke Ril, Tomawonda, MY 14150 {716) 873
447

FOR SALE: 1625 tubyn, new - Sbvea, tiseed, test ond

$5 ea. All I RT Eastwich, NIAWC, 223
Chestout S0, Madsdontiehd, NJ 08033 (niriey $29-
7T

(201) 751-2591, (R00) 526-1275
FAX (201) 481-1524

TUBES BOUGHT & SOLD
Industrial - Power - Receiving - Special Purpose - CRT's

Vast inventory
Contact Donna, Sales Manager, United Electronics Ca. (est. 1920)

Tube manufacturing equipment and assorted tube bases for sale

FOR SALE: ARC -5 - call; FRE 52 TMC revr, 2-16
MHe good condy - $200, Usshp, Ken Kolthedl,
KEAXH, 5753 Daviad 1., Fabrfichd, OH 45014 {513)
HEE-2161

FORSALE: H:HIIUINL N0, erratu Someeter - §95.
KITRZE NY, ﬁllul'ﬂ’ 5309, hravie messags:

FOR S&Lﬁ. l-.lll FAC perosduactuon K904 - S650,
shp'd Coms. Al crigg inacludingg covers & mwters,
bowdos e wonrks like miew. Dlave, KISDE, W20 W,
(leta Uiy, Tocson, -t!n"“n-l 520 274400

H’)IS&I.I'—H.-I"\-IF 102 e HR Amprane e AMA
LY o cam shap - 10 Art Mlommer. WeLE, OB
S0 Soan Framcooaon, © A S4hsd (415) 1591558

FOR SALE EME 10007, 1 b AM vty oorweod e
US. putures  available, oheck  out
warw theborhink com /am Nevds e work,
st giwmd, o abanet wiring, movery goasd comd s
o oot ZHITH S e Suskatesd by A it o S s Lots
ol wods for varous hambarsds. Call Froad inoves
B AN, MR, [RILI)] Sa7-2012 o
l-l-m-q-lh'mhulm

FORSALETRADE: O |I|ﬂ\.lli.|'ll'hﬂ~“\ﬁ ™
MO EX & TXCOSER Call anytime. Jos, KNOR /4,
FL, (561) 20072

NOTICE: Stop by spaces 190 1961 ot Dayton.
Brns ramals o trsde or sl The Mool Man, 27
Walling S, Sayroville, NJ USST2. (008) 26594

WANTELE | would appecciale ke rom anyome
we el anecdiden, paraplvmalia, including
fomess, muaps, & eguip, associated w/ the “War
Emurgeney RadioService (W E RS0 during Ww
I Dvronuabd Db fuon s Do b A hasasdllataim g foart b vieing,
preesambation ab thie Antigue Wireless Assaolation,
Sepl A7 1997, Bob Cirinder, KPAK, AL ((07) 548-
2N, o, W22 bt abrepgabeninnye o b wsied i

WANTER: Colling S line, KWM2A, W1, el
Mark pavs e st Bor clean gear WEMAAS, FL,
(954) 770 5ty ad), Ssiots AMTL (19}

WANTEILX Iul_'lmu-n Vb ‘I.-’.u.llarrl I, Sawam GMIR
onrbomn; Flammarlond SPGO00C 1A TWC IR
G2 B, CHANL POSENA 1M, Nassan NI®, Bahamas

——

—_—



Colling Video Library
New Colling Vides Spotter's Giuide
Joins the KWM-2, S/Line, 305-1, MIL-1 Videns! |

HI-RES COMMUNICATIONS, INC.
H2A2 Woodview, Clarkston, M1 48348
mnlmrw |

So—

WANTED

Vintage AM equipment for personal e,
Must be collector guality o mine. Prefer
Collins, will consider oithers. Bob Tapper.
KIYIK, 5 PoloaClab Rd., Denver, COSD208-
VU, 0 T 2272, FAX (03 TTT 6491

NEW H(Q-129X FRONT PANELS
Photo Available
Ron Hankins
3575 Seminole Woods Bhvd
Gemeva, FL V2T 32 407- 1499150
rhH4 2 P msa net

R-390A Repair &Restoration

Chuck Rippel, WA4HHG

241 Herring Ditch Road
Chesapeake, VA 23323 (T57) 485-9660

e-mail: crippel ¥ exvisonet

FOR SALE: All elevtronic repamrs welommed
Specializing w1 ham grear, gualifed Shosckong
Colllmrs, Hheath, ot Tiko Flevtromss, |5l 6.0 Front
S Cuvabopa Falls, OH $4221 (V0) 972544
FOR SALE: PROET ISB/USH kit - S0 new
machmesd coas andenna paned - 39 AN restorable
Joy Craswectl, WICTWNE, 1271 Wt Sth St fordan,
HN'-"‘F-‘ (RTANTH BT L L

FOR SALE: Fibserplass rods, 5/8 dia, 17 hong,
UV remasdtaml, gmnd standotl ivaulators, twinkead
sproaders, ten ppd - $10. Ron, KSYNE, NM, (505)
7 el

FOR SALE: Collins mweatball Lapaed pin - 3545 +
755 & H. Gawwge Pugshey, WHAL TIAT Via
Il'.iru s Ik, Bosoumnbindes, CA 920129

Fﬂ! SALE: oo & el bromes related hﬂllhh lH|
tithes, call oo wrkbe for Dist. Paul Washa, WEYTOK,
906 Three oot Bl , Misand, MM 553641245
(H12) 472 -8R

FORSALE: Tulwe: Mew: HIEPW, B9, Hl‘ HhH H,.n',_
AXIS0A, AXI50E, M, 5T, ROE2, BO2O, Tals,
Trsaed: 4125, 800, K13, 4-0N0A l\l."lrh. WHWEBA,
I, (WIS HOLL

FOR SALE: Clokbse Swooul GRS Ph!N'h'. W
CW, B b f ity ol comlds, w/ manoal - 575 +
shpye. R.F Haswooarth, 112 Tilloed Bd | Sormendale,
h[lhlﬂ (edPE) THAALTS

ﬁ.}l SALE: Johrnson Ranger - 3200 & shpg
WANTED: Flallcrafiers S50, VG b i Bich,
RL (300 ) 7Y M6 ey

FOR SALE: Collins TSA2 - S5 Vikng 1w /122
VPO- 5175 WANTED: Hlallicrafters HA-2 & HiA
b Bohert Brara, NMUPES, 2 Harvand S8 Pt bet,
L free LN e B

FOR SALE: Hallicratters SX1I0SW rove w/R48A
sphr, all - $150). Frank Beewster, RE? Box 200,
Ranter Speanges, KS 66711 (36) 85632230

FOR SALE: Segnal geverators, URMSE - $100,

URMSF - 500 baoth s cosmads we /ooy oo onanasal
Ed, NSEFW, TX (200 684 975 cves

55

ELECTRON TUBES: All types
Iraraading, roveTveg, obesketer, mule
tary—Large inventory. Daily Elec-
tronics Corp., 10974 NE hh S8, B-6,
Vancouver, WA S56E0 (SN Ma-hihd,
() 558506, FAX (W) 54965476

Vintage Radio Kit
427 North Main S1.
Sharon, MA 02067
617-TR4-0847
FOR SALE: Vimtage ORP kits, fully
assemibled, tested and in kit form. Featurng,
the CPOW- S transamibter and the Cakepanion
receiver, Also hard to find vintage
components for ORP ane available, Send
Bx12 SASE with §1 for postage for pew
catalog,
Hours 9 AM to 4 I'M EST
Maonday thru Friday

Swapfest and Auction
Sumday Jiane 8, 1997, 8 AM
Juimction City, WI, Village Park

Featuring Large and Small Dealers

Sl o remniaanmangg Laalpsateer oo emdory o8 maw
Cael. Braoe Walther, WSIAH

anps Lion,

Noum thyT

* Sw ap Lables 57 oo S i vserved bedore May 15
* Beautaful pack for Ll b crgoy
* Talk o WEREW /R 146007 /67

For information contact John Felie, WASLW],
73 E Firsd St Juncton Uiy, W1 S8
TISA5T-T508




" ELECTRIC RADIO STORE

BACK ISSUES

Al back issues are avallable @ 534 per year or 8325 for mdivdoal copees. Buy the entere Tirst
B years (#1- 960 for 5195, This price includes delivery inthe U 5. Forcign ordens please imganne
COMPENIMUMS

Collams 754 4 Moshific st Compendiam- all the Lactory mushification bulletins from Collas
Bl Can . all the artcles prmied m C0), Ham Badoe, Q5T and ER. 55 pages

SME plus 52 S&H

Service Modificaton Compendiom for the 5-Line. KWM-I7TA sonwes - I8l pages

45 plas %4 5&H

Service Musbificaton Compendom for the KWS- 0, 32V amd 734 sones - 47 pages

515 plas 513 SAN

HATS

Farsd qpualsty, 115 ousde, tam o ookor, conbyosderod ER oo -S15 delovered

T-5HIKTS

The fromt desplays the bopo T the cover of ER (the tube oothne, Flectne Radeo, and ‘orlchratng
abypone cva’) The back has "Meal Radws Cillow e the Thark ™ sused woth the pormeoson of §laeac
Badeisd The T abarts aee U1 5 made by Hanes aoad cvmme in S5 M0 XE The codon s et a lintle highier
tham the cover o R - $12 delivered, while they bast (X1 and XX1. sobd oul)

BOMIRS

Vintage Anthodogy - Book 1 by Dave Tdumacl, WAV S149%

The Firat Bty Yearn: A History of the Colles Radiwe Company and the Collns
[hywnsinns ool Bockwell Tntermatpmal 49495

Finang Up Moce COd Radios by Ed Boioney 224 95

Commmunications Recewvers, The Vacuom Tube brac 19321981

by Raymwml 5 Mowwe Yl Edhitaon . $19.95

Pron © Wallace, WHAM, Amatenr Hadio's Proneer by Jan 10 Perkooe, 325 95
il bovnpies, Selectimg and Restoring o Classee by Stan Golfitha L B T905
Muoklroy, wor s champion i elegraphes by Tom Freonch S10.05

Ihe Pocket Chunde in Colling Amateur Badio Eqpuapament 1598 1o 1980
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