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Editor's Comments

Vintage Field Day, 2002

This year we didn’t go to Utah as we have done in years past. Instead | set up
shop in a country school yard about 5 miles down the road from where we live.
There was none of the great scenery we enjoyed in Monument Valley but it was
a whole lot easier and much more convenient.

The school was out for the summer so | had the whole yard to myself. | set up
the 160-meter dipole on the 3-foot telescoping mast in the center of the
playground and piled my gear on a nearby picnic table. I put the generator at
the end of my 100-ft heavy-duty extension cord and | was in business. Whenever
I needed refreshments | could just call Shirley on the cell phone and she'd
deliver whatever | needed. Mostly [ needed company as there were long
periods of time when | couldn’t raise anyone to talk to.

I started out on 40 meters at 10:45 a.m Saturday morning and by noon had
worked about 15 stations. All signals were loud, even the distant low-power
stations. After lunch | went to 15 where it took two hours to work 3 stations. |
then went to 20 for the remainder of the afternoon. | worked about a dozen
stations there. They were from all over the country. Sunday was a miserable
windy day so after listening around the bands for a while | packed up and went
home.

Generally, propagation was very good. For instance, | worked Dennis,
W70QHO, in San Pedro, Calif. on three bands—40, 15 and 20, Signals were 59+
on all contacts with him. 1 think if there would have been more participation
this would have been one of the best VFDs vet. But 'm not discouraged. | know
if we keep at it VFD will become an established ham event.

Over the winter months we'll talk more about VFD with the hope that we can
create more interest in this event. If you have any suggestion that you think
would be helpful 1'd be glad to hear them. NeCSW
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Return to Dobbins Island !
AM Expeditioners pick Aug. 1-4, 2002

by Paul Courson, WA3IV]B
Box 73,

W. Friendship, MDD 21794
WA3V]B@amfone.net

Dobbins Island, Chesapeake Bay,
Md. - The next major AM expedition
will take a crew in August to this
uninhabited, ten acre parcel of land at
the mouth of the Magothy River. It is
the site of the 1993 AM Expedition which
became the first AM-oriented exotic
operating event in modern times. [see
ER, September, 1993)

Using the call sign K3L, which itself
was made famous last year during the
AM Expedition to Thomas Point
Lighthouse, the latest trip hopes to build
on the experience and excitement of such
events, The same sort of equipment lineup
will be deployed as in past events. 1t will
be all vacuum tube, all vintage, and all

reliable in harsh environmenis.

W at first thought it was just sweal
and exertion that we were feeling from
grunting this heavy gear around in the
seeries of “expeditions,” as well as what's
been set up for AM Festival Stations
established at major hamfests. Butit turns
oul we had discovered quite the
adrenalineg rush from successfully
replicating how it must have been done
years ago when this equipment was new
and prime for portable operation.

Same with the audience reaction - very
enthusiastic — as stations line up to hear
our crews “on location.” There actually
is the occasional pileup, but generally it's
an ever-changing group in a roundtable,
allowing us to share with them what it’s
like to be on an island powered only to
the outside world with a generator, some
wire in the trees, and good luck.

The pictures show some fairly tall trees
on Dobbins Island that are spaced in such

a way to support antennas placed with
bow-and-arrow to the height and
direction wanted. We plan to again use a
130 foot dipole and open wire feed-line
through a Johnson KW matchbox, as
deployed during the Thomas Point
Lighthouse event last summer.

Equipment lineup will probably
include the usuval R-3%0A in the
ruggedired and now rare tabletop
cabinet, lined with tight mesh io keep
out dirt and jungle bugs. The diode
output of the receiver will be fed in the
usual fashion to a high fidelity audio
amplifier and loudspeaker setup. On
the transmit side, we plan either the
"TPL Ranger” which proved itself at
Thomas Point Lighthouse, or a newer
"Ranger 150" now undergoing research
and development at the workbench of
W2INR, Syracuse. Each has enhanced
audio characteristics to bring out the
warm and inviting sound of AM.

We had hoped for a return to TPL to
help celebrate the founding of the U.S.
Copst Guard, Aug. 4, 1790, Bul the
events of Sept. 11 have raised security
consciousness everywhere, and the
prospects are now very slim for civilians
to ever be allowed to refurn to that site,
which is a mile offshore near a major
shipping channel on the way to the Port
of Baltimore. We look back with fond
memories at our time on the lighthouse,
circa. 1875, We have the story in our
archives at the website
www.amione.net/K3L/

S0, a Return to Dobbins, it is !

Please visit the internet web sites
below for operating schedule and

updates.
www.amfone net,_and see "Return to
Dobbins Island” and

www.amwindow org/wwwboard /
wwwhoard. html
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A view of Dobbins Island in Chesapeake Bay, Maryland.

1993 AM EXPEDITION
TO DOBBINS ISLAND, M

&

Steve Ickes, WB3HUZ (left) and Tim West, N3DRB operating the Dobbins Island
Special Event Station back in 1993,



VED 2002 at Ft. MacArthur

by Dennis DuVall, W7QHO
1524 Princes Dr.

Glendale, CA 91207
w7qho@aol.com

[ operated at Ft. MacArthur in San
Pedro, CA, again as | did three years
ago (see ER #1283, July 1999). This time
around 1 set up on a bluff overlooking
the Museum grounds and the San Pedro
Channel, a location regularly used by
area hams on ARRL Field Day. I
operated from my 1985 G-20 van with a
30-ft. pump-up mast mounted on the
back, an accessory I acquired from my
friend Dale Gagnon, KW1I several years
ago (see picture). I set out with a beam
this year for 20, 15 and 10 meters and an
end fed 130-ft. wire for the lower bands.
I operated a GRC-19 again as my main
HF rig (T-195 transmitter and R-392 re-
ceiver) powered by a home brew 28

S A gy

VDC 50 amp power supply. 1also took
a Gonset G-76 along for 15, 10 and 6
meters and a vintage SBE-33 SSB rig
(more on this below). AC power for all
this was provided by a 5BKW MG set.

I arrived on site at 0700 PDT on
Saturday and was setup and running
on 40M about an hour later. My first
contact was with a curious 55B station
(KB7NEI) quickly followed by
WB6HQK on AM and then by Bob,
WB6BTV /7 for the first (and one of
very few) field stations worked. We
were then quickly joined by the regular
weekend morning 40M crowd including
W1ZD, KO65M, K7JEB, XE2/W7IS],
K()LQI W6BCN, and WhQMU W7MD/

Fqulpmenllnblde the author's van: T- IQ‘?(Inwerleﬂ) R- ?92([owerr1ghl) Gonset

G-76 (upper right).



A tri-band yagi is held aloft by a 30-
foot military surplus pump-up mast.
An end-fed 130-foot wire was used on
the lower bands.

7 operating VFD portable also joined in
but 1 was unable to hear him at that
time. Barry, N6CSW /@ operating
portable near his home QTH called in at
0950 followed by K6UU and finally
WOFG] (AZ) at 1020 for the last 40M
contacts of the morning,.

My next contact was with N6CSW/
@, on 21,420 MHz for my only 15M
contact. At 1340, Bart, WB6HQK, one of
several of my local friends who dropped
by over the weekend, made a CW
contact with K5KS on the T-195 using
my call. I worked Barry again on 14.286
kHz at 1400. A short burst of 20M
activity followed for the next half hour

during which | worked
stations in IN, WA, AR and
OR. The next AM stations
heard were Bob, W6BTV /7
again on 40M and Don,
K4KCL at 1700. Twenty
meter activity also perked
up again at 1715 with the
arrival of WBVYZ and the
K6HQI Net. This activity
continued up until 2000 and
I picked up a few more
contacts and reports here.

I called the West Coast
Military Collectors Net to
order at 2100 on 3986 kHz.
Checkins here included
K6VW, W6GER, WAGOPE,
WA7DIA and KD6TKX.
Following the net I tuned
down to the usual AM
haunts lower in the band
(3870 - 3890) but found no
activity, and after calling
and listening for a while |
secured the station and
turned in for the night.

Came back on the air at
0630 Sunday morning and
checked in with the regular weekend
3855 kHz group. This is generally the
same bunch that meets on 40M later but
| picked up a couple of new contacts
here including K6CJA and K7JWA.
Then it was on to 40M at 0900 where |
heard W7MD /7 faintly for the first time.
At 1000 1 QSYed to 50.4 MHz and
worked K6AN, AB6QY and K6XOL on
my G-76 using a whip antenna on the
van. At 10451 tried to keep a schedule
on 20M with W6GER without success,
but W7MD/7 broke in and we finally
made a solid contact (5X9 both ways).

The final contacts of the weekend
were made on the Vintage SSB Net that
meets on 14.293 kHz on Sundays at
1900Z (1200 PT). Here 1 picked up
WB@SNF and K5LYN on my SBE-33.
Following this activity, 1 checked 40
through 10M, made calls and listened

continued on page 42



AM Booming in Southern California

by Joe Tyburczy, WiGFH/6
1021 N. Catalina St
Burbank, CA 91505

JTyburczyé#aol.com

Two things happen when AM enthu-
siasts meet. Voices get matched with
faces, and good friendships only get
better. Such was the case when more
than thirty AM ers, friends, and spouses
gathered for a barbecue on April 27th at
the brevzy Palmdale, Calif. estate of Bill
Feldmann, Nel'Y,

“1 can’t believe how many people
came” says Bill. “It really shows how
AM is growing in popularity”. On the
sun-splashed “Left Coast™ where palm
trees often sprout 75-meter dipoles, the
high-fidelity, low-stress, easy-listening
mode of AM is claiming new devotees
daily. “Out here, AM stands for Angel
Music” dieclares Skip Alminas, K6LGL.
But what makes the Southern California
AM scene so unique is the diversity of
people itattracts, Reach for a hot dog at
this barbecue and you might rub elbows
with prominent physician Damon
Raphael, W7MD: Emmy Award-win-
ning broadeast engineer, Mike
Darrough, KO6NM, or legendary rocker
Joe Walsh, WB6ACU.

Heavy metal changed hands as
tailgates swung open revealing both
vintage gear and exotic new projects,
Trevar Jacobs, KGHCYN demonsirated
a beta version of a direct digital
synthesis VFO he designed for use with
boatanchor, homebrew, and broadcast
transmitters. Dave Curry, WIDMPLI et
the group test-drive a prototype of his
new 1750-meter LOWFER transceiver
kit. And Dennis DuVall, WFQHO
brought a trunk-load of working “green
radios” for everyone to try out,
including a PRC-70 and a GRC-9

featuring a hand-cranked generator.
The AM Barbecue tradition was
originated three years ago by Ken Hale,
K6C] A as a way for the AM community
in this geographically spread-out state
to meet and socialize on a face-to-face
basis. Attendance has grown
exponentially ever since, and it's not
hard to figure out why. "It’s simple”
explains Brian Thompson, NI6Q/F5VQ,
“AM brings good people together™.

A complete list of the attendees:

Bill Feldmann, N6PY; Jim Casper,
NEPIC; Justin Blais, K6bCPZ; Pat Jasper,
WR6S; George Silva, WAGHCX; John
Movius, WASJUS; Jean Movius; Bob
Schreiber, N6JZ]; Dave Curry, WDAPLE;
Trevor Jacobs, KGeCYN,; Hlena Scott;
Adrienne Sherwood, WAGYEC; Dan
Sherwood, WAGPZK; Damond Raphael,
W7MD: Mickey Siegel, WAGFIZ;
Barbara Siegel, KF6IXV] Rosemarie
Vallette, K6WKH; Bob Vallette, KeBT;
Dennis Jones, K6RCL; Jim Cottingham,
WAGWREF; Charles Turner, KCoARL;
Joe Tyburczy, WIGFH; Don Grantham,
W6BCN; Mary Grantham; Ken Hale,
KE6CIA; Bernie Doermann, WABHIDY;
Robert Burger, WB6VMI; Leone Burger;
Dave Jennings, KF6YKZ; Mike
Dorrough, KO&NM; Hank Arney.
KN6DI; Doug Charis, KJ6DI; Phaseuth
Arun, ACENX; Larry Bolster, N6PPO;
Brian Thompson, NI6Q/F5VQ; Gary
Ponte, W6GY: Skip Alminas, KeLGL;
Dennis DuVall, W7QHO; Joe Walsh,
WBaACU.
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(L to R) Bob Schreiber, N6]Z], Trevor Jacobs, KG6CYN, Joe Walsh, WB6ACU, and
Damon Raphael, W7MD gather in the shack of Bill Feldmann, N6PY.

Only a few of the 30-plus AM'ers at the N6PY barbecue. (L to R) Jim Cottingham,
WAGWRF; Mickey Siegel, WA6FIZ; Joe Walsh, WB6ACU; Brian Thompson,
NI6Q; Ken Hale, K6CJA; Dennis Jones, K6RCL; Dave Curry, WD4PLI; Trevor
Jacobs, KG6CYN; Joe Tyburczy, W1GFH; Bill Feldmann, N6PY; John Movius,
WABJUS; Dave Jennings, KF6YKZ; Jim Casper, N6PIQ; Doug Charles, KJ6DI;
Robert Burger, WB6VMI; Mike Dorough, KO6NM; Gary Ponte, W6GY.




Causes of Hum in Sensitive Circuits

by Ray Osterwald, NODMS
PO Box 582

Pine, CO 80470
RayO@PurpleMountain.net

Frequently in the restoration of vin-
tage equipment or in design of new
homebrew equipment, we run into
problems with excessive bum voltage.
Depending on the source. it can be either
easy to reduce, or in some cases, very
difficult. This article will be going into
the physical causes of hum, which will
hopefully equip the reader with the tools
necessary to get rid of excessive hum,
or as my wife April says, “Teach your
radio the words!”

This is not an article on how to check
for capacitor leakage, we all know how
to do that. I'll only briefly go into the
procedure for the new technicians
among us, because it can be the cause of
severe hum. In restoration work on
vintage radio equipment, the first thing
we do is usually to check or replace the
power supply filter capacitors,
Electrolytic capacitors which have
dried-out dielectric material are well-
known hum sources, Old paper bypass
capacitors have the same problem.
Table 1 is a chart compiled from the
Electronic Industries Association (E1A)
that I use as a guide in determining
limits for capacitor “leakage”. A
variable power supply is used in series
with a sensitive microammeter and the
capacitor to compare with the chart.
The capacitor must be disconnected
From the circuit, and slowly brought up
to its rated working voltage. Large
electrolytic caps have a large time
constant and may take quite some time
to reach a minimum leakage value. The
ammeter current should continually
drop to some low value, but should not
begin to rise again, as this indicates a

problem in the dielectric material. Ac-
tually, a physicist will tell you that a
capacitor does not store a charge. What
it does is to maintain equilibrium
between equal magnitude and
oppositely charged particles across the
capacitor dielectric material; so that the
charge stored is zero. This is known as
the “zero charge theory™, but is only
valid for DC and low frequencies.
Electromagnetics describes charge
behavior acruss the dielectric at higher
frequencies and at RF. When the
dielectric breaks down the equilibrium
is disturbed, and excessive current will
flow. The current Flow is what is
responsible for the increase of AC ripple
voltage that is superimposed on the DC
developed by the power supply rectifier,

Vacuum tube design has been gone
now over 35 years, and useful
information on the couses of hum of
this sort is hard 1o find, Enginesrs in the
field 40 years ago, or longer, commonly
agreed that sourees of hum fell into two
main categories. The first were causes
external to a tube acting on components
connected to the tube’s circuit, or on the
tube itself, Causes here obviously
include hum from alternating magnetic
and electrostatic fields, butalso includes
hum that can be traced to leakage and
stray capacitance in the circuit wiring.

The second cause was hum with a
source developing inside a tube as a
result of its characteristics. This is
generally more complicated, and
includes heater-to-cathode leakage and
the action of the AC heater field within
the tube structure,

Here are some common sources of
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Table 1. Maximum allowable leakage in microamps for standard aluminum
capacitors. Note that not all capacitor values are given; other leakage limits may

be interpolated from the table.

hum in sensitive circuits, and approxi-
mate voltage levels to be expected:

1) AM modulation of plate current
caused by stray flux from power
transformers and chokes:
Glass-envelope pentodes:2 millivolts
Glass-envelope triodes: 300 microvolts
Metal pentodes: 100 microvolts
Metal triodes: 20 microvolts

Often can be cured by correct
orientation of tube structure with
respect to power transformer, see text
below.

2) Heater-to-grid leakage across tube
socket:

Expect 10 to 15 microvolts for each
megohm of grid resistance and each
volt RMS that the heater is above
ground. Can be cured by hand-selecting
tubes, the use of double-ended tubes,
or a rheostat acting as an adjustable
center tap on filament transformer.

3) Input grid circuitleakage or ground
loops: As high as 50 to 75 microvolts

4) Heater-to-cathode leakage: Internal
currents up to 1 microamp.

Can be cured by bypassing the
cathode for AC and harmonics, and by
use of low cathode impedances.

Hum sources external to a tube

A common cause of hum is
modulation of a tube’s plate current by
stray magnetic flux from power
transformers and chokes. “Stray flux”
is the name given to lines of magnetic

flux existing outside of the transformer
core. Its effect is easily reduced for
homebrew designs if a few facts about
the mechanics of the flux linkage are
known. The stray fields are measured
in gauss, after Karl Gauss, a German
mathematician and astronomer who
proved the inverse square law for
magnetism in 1833 and derived
expressions for the strength of field near
a magnet.

A common misconception is that hum
comes from the heater wiring. While
there is a small field surrounding the
heater wiring, it can be ignored when
compared to strong transformer fields.
Forexample, in a solid copper conductor
carrying 1 amp of current, the field in
air at a distance of 1 inch from the wire
has been measured at .08 Gauss, or 80
milligauss. The stray flux from a power
transformer at the same distance is
easily more than a hundred times
greater. There is no way to know exactly
what the stray flux will be, because it
depends on the quality of the
transformer and its style of construction.
A rule-of-thumb for commonly
available commercial transformers, i.e.
the Hammond or Stancor vertical
mounting stylesis between 5 to 10 Gauss
at a distance of two inches from the
core. The choice of chassis material also
directly affects the amount of stray flux
at nearby tubes. For a conductive steel
chassis, there will be very little effect on

continued on next page



the field strength of the stray flux 2
inches or more above the chassis.
However, the near field along the
chassis and on its surface will be
extended. The flux lines are enhanced,
in effect. This is because of the lower
reluctance path in the steel material, It
is for this that vertical mount
transformers are preferred to the half-
shell types for communications
equipment or sensitive audio gear. With
an aluminum chassis, the reluctance
path will be higher, so the requirement
will be less stringent.

About 1947, an engineer by the name
of Arthur Dickerson compiled a great
deal of data on several representative
tube types under varying magnetic field
intensities and circuit conditions. He
wrote this up for Electronics Magazine,
and the results he provided can be of
great use to us 55 years later. Dickerson
oblained  several types of
communications receivers and
broadcast sets. He disconnected the
antenna, turned all the gain controls up
and increased his 60-cyele field until
audible hum was | or 2 dB above
random circuit noise. He found that a
field of 50 gauss RMS would produce
hum if applied w0 the RF amplifier,
mixers, IF amplifiers, or the Ist audio
stage. Fields as high as 150 gauss RMS
did notaffect the audio I'A and detector
stages if separate tubes were used for
the detector and 1st audio. Obviously,
we necd to keep these sensitive tubes at
least 2 inches from transformers and
chokes. As will be seen, hum level is
affected by circuit design as well as the
strength of the stray field, so that the 5
to 10 gauss field may induce hum if
circuit design is not right.

Dickerson came up with a unit he
called "microvolts-per-gauss”™ referred
to the grid of the tube under test. It is
useful because it takes mto account the
gain of the tube under test and also the
stray field strength. and microvolts

correspond to the signal levels we find

10

in radio work, 'l abbreviate this unit
as mV/g. He found that the hum level
of a pentode amplifier does not increase
linearly with an increase of field
strength. It increases exponentially at a
rate between the first and second power
of the magnetic field strength. For a
glass envelope, there is about 250 mV /
£ with a field of 45 gauss, but at 5 gauss
it dropped to 20 mV /g. 20 millivolts is
enough to cause a problem with low-
level RF amplifiers. Surprisingly,
triodes differently. They show
hum levels of 30 mV/g in a 45 gauss
field, and only 7 mV/g in a 5 gauss
field. This is one of the reasons they are
preferred in audio work

It's easy to orient tubes on a chassis in
order to minimize hum pickup. Figure
I is a sketch of stray flux lines for a
typical transformer with E-core
laminations. The X direction is parallel
to the open end of the “E” shape of the
core. Figure 2 is a sketch of a typical
vacuum tube wusing concentric
construction. The electron stream in the
tube emerges from the cathode at the
center, passes thru the grid wires, and
onto the plate (not shown). If the flux
vector in the x-direction from a
transformer (or an air-core coll) is
perpendicular to the plane of the grid
side-rods, hum modulation of the
electron stream will be minimum, Note
that rotating tube 180 degrees will not
change the amount of hum modulation,
It needs to be rotated by 90 degrees to
be effective. By observing this
arientation rule, you can bring the hum
level down 35 dB in glass-envelope
tubes, It can be reduced another 10 dB
by using a metal shield, but don’t use
one of the shiny tin shields or the
working life of the tube will be greatly
reduced by the heat the shield traps.

In homebrew work, the choice of cir-
cuit constants has a direct effect on the
level of hum in a tube’s output. I'm
going to skip the math, and present the
facts a builder needs to get good re-



Figure 1. Flux vector pattern for E-type
transformer cores

Figure 2. Concentric tube construction

sults. If a tube is assumed to be a resis-
tance-coupled amplifier operating in a
magnetic field with no signal on the
grid, the effect of the field is to increase
the static plate resistance at the
operating point. It can be shown that
the peak-to-peak output hum voltage
for any tube is proportional to the load
resistance and changes inversely with
the sum of the load resistance and the

static plate resistance. There is also a
constant thatisa multiplier. For a triode
amplifier, static plate resistance is
mostly independent of load resistance.
In a pentode however, static plate
resistance increases directly with load
resistance because they are usually the
same magnitude. Here is what is
important in this: In a triode, output
hum level is mostly independent of load
resistance. In a pentode, if the load
resistance is increased to obtain a lot of
gain, gain will increase by an amount
less than the increase in load resistance,
but the output hum level increases
directly as the increase in load
resistance. In other words, use only as
much load resistance in pentodes as
absolutely necessary for the gain
required in your circuit, or use a separate
power supply chassis and shield all of
the RF transformers. It may still be
possible to find shielded transformers
from military surplus,

Metal tube types were superior to
glass tubes in suppression of hum
voltage. A metal tube can easily be 40
dB down in hum level because of the
envelope, but a good shield on a glass
tube will be within 3 or 4 dB of the metal
type. For some reason never fully
understood, the output wave shape of
the hum voltage is mostly fundamental
60-cycle in metal tubes, while glass tubes
will show mostly second harmonic
energy and varying amounts of higher
order, even harmonics. A 60-cycle note
needs to be about 3 dB stronger than a
120-cycle note to sound as loud by ear.
An easy way to cure harmonic energy
in the heater string is to use one of the
low-pass filters designed for power cord
input circuits. They are easily found on
the surplus market, Corcom and others
make excellent units. Also be certain
that the cathode bypass caps are
adequate, and in good condition.

The leakage impedance between the
pinsona tube socket is dependentupon
grid-circuit impedance, pin-out ar-

continued next page



rangement, socket material, and the
tube's heater-to-cathode capacitance
rating. (There is also a resistive
component of this leakage impedance. )
I have found by measurement that most
of the values given in the tube manuals
for inner-electrode capacities are nol
even close to what they actually are.
Differences of 50-60 % are commion, and
you will need to hand-select optimum
tubes if your gear is having a problem
with leakage caused by the tube socke!
impedance. These impedances act like
voltage dividers in the grid circuits. [f
thietr values are not held to a minimum,
a lot of AC hum voltage will drop across
them as in any other voltage divider.
Ceramic tube sockets have the highest
isolation; almost all of the leakage
impedance is capacitance. The next best
sockels are polystyrene, mica-filled
Bakelite, and black Bakelite, in that
order. The amount of resistive
impedance with these sockets varies
with the manutacturer.

S0 what does this entire description
mean to a builder in 20027 Most of the
leakage impedance is capacitive, even
in the worst sockets, and it will increase
for higher-order harmonics. A sine-
wave heater voltage will be a sine wave
at the plate, but heater valtage with
distortion caused by harmonics will be
reproduced at the plate with higher
harmonic content, higher voltages, and
more audible hum. Also, stage gain will
go up unexpectedly in certain designs
because of these harmonics,

In most of pur communications
equipment, one pin of the tube heater is
grounded. This provides a single source
of hum leakage voltage. Leakage voltage
arrives at the signal grid leading the
heater voltage by 90 degrees. It is
difficult to cancel this type of hum
completely. In some types of equipment
you will find neither pin grounded. The
heater string is operated in parallel
directly from the filament transformer
with a grounded secondary center tap.
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The advantage to this design is that
leakage from the two pins arrives out of
phase and with differing magnitudes.
Cancellation of hum is possible by
connecting the outside ends of the
filament secondary to a potentiometer
and grounding the arm to the chassis. A
slightly more complicated modern
method is to use series-siring DC
filaments in the critical low-level stages
fed from an adequate solid-state
regulator, but that's "cheating”!
Again, all of the harmonics in the
heater supply need to be eliminated in
new gear, and in restoration work, be
sure that the chassis ground points are
clean and tight, that there is no corroded
wiring with high resistance, and that
the filament center-tap, if used, is tightly
bonded to the chassis. Make sure the
tube sockets are as clean as possible;
clean them with contact cleaner until
they look new to reduce leakage
impedance between the pins.
Hum Sources Within Tubes
Obviously, the heater is the only tube
element that intentionally carries 60-
cyvcle AC current. In a tube with an
indirectly heated cathode, as in most
tubes we use now, the actual heater
material is coated with a ceramic-based
material that insulates the heater from
the cathode sleeve surrounding the
heater. In spite of every manufacturing
precaution, occasionally a tube will have
excessive leakage between heater and
cathode that will cause hum to be
noticeable, The exact causes of the
leakage was never fully understood,
except that it was established that
modulation of the plate current by this
leakage is NOT the cause. There were
three main sources identified as possible
causes of hieater-to-cathode leakage. The
most obvious is capacitive coupling
between heater and cathode. Less
obvious are resistive leakage between
heater and cathode across the ceramics,
and direct thermionic emission irom
the heater and cathode. The leakage



waveforms from all types of heater-to-
cathode leakage shows rich harmonic
content, which further compounds the
hum problem.

If the cathode is DC grounded, or ifa
cathode bias resistor is bypassed with a
big capacitor that is not leaky, hum
voltage shouldn’t be a problem. In
sensitive circuits such as detectors,
cathode followers, FM ratio detectors,
orin audio work using phase inverters,
the heater-cathode leakage current can
cause a voltage drop across the un-
bypassed cathode resistance, even with
the degenerative effect of the un-by-
passed resistor. The heater-cathode
impedance is very large compared to
the average value of cathode resistors,
so the hum current is essentially a con-
stant current source. Fortunately, most
“modern” tube types were manufac-
tured with processes designed to mini-
mize heater-to-cathode leakage, so the
leakage current is very small, about .04
microamps or less. Swapping out tubes
in cases where this leakage is suspect is
the best thing to try.

Hum modulation of VFOs

In homebrew VFOs, heater-to-
cathode leakage can cause FM
modulation of the VFO frequency that
can be heard farther on down the signal
chain, either in receiver audio or on the
output of a transmitter. It sounds like a
distorted type of hum signal, and on a
scope the trace of the desired waveform
is wider than normal due to the FM.
Sometimes trying several different tubes
won't stop it. Here is how it happens,
and a suggestion for its elimination.

Figure 3 is a simplified schematic of a
typical VFO circuit. The capacitors in
the dotted lines represent the grid-to-
cathode (C-gk) and heater-to-cathode
(C-hk) capacities. What happens to
cause hum on the output frequency is
that either thermal variations of the
heater’s insulation or mechanical
vibrations -microphonics- of the heater
element causes C-hk to vary at the power
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frequency. C-hk is in series with C-gk,
and both capacitors are across the
oscillator tank circuit. The repeated
variation of the series combination FM-
modulates the oscillator signal similar
to a reactance modulator. Although it
doesn’t change the signal frequency
much, a repetitive shift of .8 pF in a 5-
mc oscillator, for example, will change
the output at a 120-cycle rate.

The solution to this problem is shown
in figure 4. Identical chokes are used so
that the cathode and heater operate at
the same RF potential and the leakage
current becomes minimal. This
technique was used years ago up into
the VHF range and is good for any HF
frequency.

Other hum sources: Input circuit
ground loops

Sometimes an unintentional ground
loop is formed in the low-level input of
certain circuits, such as transmitter
speech amplifiers. Despite the use of
high-quality shielded audio cable, a
persistent hum is present. Figure5isa
simplified schematic of a speech amp
withlength of shielded cable connecting
a microphone to its input. Alternately,
the input could be anything else one
could connect to an amplifier, suchas a
phono cartridge. The dotted line
connecting the capacitor near the mic
represents stray coupling to anything
carrying AC current. Itis not necessarily
aphysical connection. Coupling can also
happen by magnetic means into the loop
or directly into the mic element.

Figure 6 is an equivalent circuit that

shows what causes the “ground loop”
continued on next page
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to form. To keep the description simple
I have shown the impedances as
resistances.

C1 and C2 are leakage capacitances
to some conductor carrying AC current;
they are not physical units. The loop is
in the closed circuit that has become
part of the grid-return lead between
points A and B. The ground loop can act
either as an electrical leakage path, or
as a magnetic loop. This depends on
how the physical connections are made
and the size of the leakage capacitances.
The resistance of average shielded
conductor is about .003 ohms per foot.
A voltage drops across the combination
of the shield resistance and the reactance
of the leakage capacitance, and levels
up to 75 microvolts have been measured
across 3 feet of this style of cable.
Sometimes operators will try connecting
both ends with a thick ground strap,
which shorts out the leakage capaci-
tance. To our great surprise the hum
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does not go away. What is going on is
that we have changed the ground loop
into a magnetic coupling loop that picks
up stray flux from anything and every-
thing that carries AC current. Believe
me, it will drive you nuts because as
soon as you think an arrangement has
been found where the hum level drops,
some condition changes and it is back
as loud as before, The fix is to change to
two-conductor shielded cable as shown
in Figures 7 and 8, although in studio
work, balanced center-tapped trans-
formers are sometimes used on each
end of cable runs to cancel the hum
voltage.

The use of shielded two-conductor
cable isolates the amplifier input circuit
from the closed loop the shield makes
with the microphone. With no closed
loop, there is no voltage drop along the
shield that would cause the hum voltage
to be reflected through the mic output
impedance and into the tube’s grid
circuit. Figure 8 is an equivalent circuit
that describes the isolation.

Elimination of closed loops in
equipment grounding will reduce the
overall hum level in our equipment. In
homebrew gear, be sure that the cathode
ground point and the ground end of the
grid circuit are firmly bonded to the

continued on page 42
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W6BTV/7
VFD Report

Bob Sitterley, K7POF and
Dennis, KM5UI/7 operated
VFD from near Bob's home
in Chino Valley, AZ using
club callsign W6BTV /7. As
you can see the trailer and
mast made for a neat VFD
setup. The gear consisted of
a Viking Il transmitterand a
75A-4 receiver. The 57 foot
mast was used as a center
support for a 160 meter in-
verted V. They worked a
total of 56 stations. ER




AMer s Gather at lndlanapolls
by Roger Lowary, W9BZ, 465 Lacy Dr., Greenwood, IN 46142

AMer’s at the Indianapolis Hamfest on July 6, 2002 pose for their picture. From
left to right: Roger Lowary, W9BZ; John Wampner, N9DAW; Emmett Dodson,
K9YKX; Ken Poe, K9POE; Steve Benson, N9NZI; John Warren, WIBFO; Gil Parsons,
WBOGL; and Charlie Sears, N9MEW.

Amateur AM enthusiasts from Ohio, Indiana, and Illinois gathered for a cook out
at the home of Roger Lowary, WIBZ, the evening of July 6, 2002, Fourteen were in
attendance. A quiz was given to the atlendees covering vintage amateur and
commercial AM history. Gil Parsons, WSOGL, won the grand prize for correctly
answering the most questions,

The following day most of the group reassembled at the Marion County
Fairgrounds for the 32nd annual Indianapolis Hamfest for fun, food, and picture
taking. A good supply of vintage AM, equipment was offered for sale, including
some extra fine pieces of Johnson and Hammarlund gear. Good friends said good-
by with a pledge to return again next year. ER
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Thisis an ex-military airport control towerrecently acquired by George Rancourt,
K1ANX. The 48' tower is 6'x4' at the base and is comprised of 6 foot sections with
stairs between sections. The guys are all stainless steel.

b oo d SO .. .

Jim Wilson, N7]JW, with his AM station which is comprised of the Johnson Desk
KW with Ranger driver and HRO-60 receiver. Photo by Jerry Chandler, K6PKO.
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FCC Docket Draws
Anti-AM Comments

by Paul Courson, WA3V]B
Hox 73

W. Friendship, MD 217%4
WA3IV]B@&amione.nel

The FCC has proposed granting
secondary use to the Amateur service a
portion of the 60 meter shortwave band,
5250-5400 ke, and asks for comments
from those interested in the proceeding
known as Docket 02-98. The proposal
also encompasses a possible longwave
authorization and an upgrade for hams
operating on an existing allocation at
SHF.

As of this writing, commenters have
affered overwhelming support to the
il meter proposal contained in the
Docket that this editorial report covers.
However, there is also a handful of
comments with negative implications
for the AM community and the
prospects AM will remain included as
proposed on this new band.

Please consider reading the entire text
of the Docket, with special attention to
the middle section entitled 5250-5400.
Thus equipped with how the FCC has
generously proposed the allocation,
then pick through the Comments section
in the FCC's Electronic Comment Filing
System available on the internet at
http:/ /www fec.gov /e-file/ects html
The proposed docket is the very first of
the comments stored In this system.
The most recently filed comments pop
up first, and number close to 200.

In a nutshell, the FCC has proposed
the least-restrictive it could
justify in its conclusion the Amateur
service will benefit from an allocation
on this band. There are no sub-bands,
and no upper-class license segregation.
All existing modes and activities are

given equal stature in the FCC's pro-
posal, in line with the agency’s prevail-
ing philosophy of minimal regulation
or other federal mandates governing
the Amateur service, Full power autho-
rization is proposed (1500 watts PEP).

Members of the AM community,
myself included, have filed their
support for the plan as written.

It is this writer’s opinion that certain
factions in the hobby seek to protect
their specialties and are using this
docket toattempt to carve out additional
protected zones for their operating
activity, Weak CW proponents, for
example, have filed comments that
generally express hope the FCC will

te the leftover sub-band protocol
found on older HF bands when “code”
held a substantial place in Amateur
operating. Others have proposed
federally-enforced reservations for
emerging activities that have not gained
popular support, such as what's referred
to as “digital” technologies.

This misguided hope comes at a time

the FCC has separately proposed a
dramatic cutback in reserved frequency
space for CW on the shortwave ham
bands as part of the agency’s effort to
more closely match sub-band
protections to present-day levels of
activity. Commenters ignoring that
realignment plan have filed asking. in
effect, to repeat the imposition of full-
time spectrum set-asides that are rigid
and cannot adapt to potential under-
use,
Such under-use is a serious issue for
the Commission and should be of great
concern to hobbyists as they by to
demonstrate that we utilize our
allocations to the greatest extent
possible among the various modes and
activities. Commenters filing in
contradiction to the FCC proposal
down-play thisissue, and cite what they
perceive as the failure or shortcomings
of a voluntary system of operating,

None of the commenters opposed to

continued on page 43
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Arizal Sal & Sun, 160M 1885 kH 81 sunrise, 75M 3855 KHeat 6 AM MST, 405 7293 kHx
L0 AN MST; 6M 50.4 MHE on Sat. ot 8 PM MST: 2M 144,45 MHz, on Tue.at 7:30 PM MST,

West Coast AM Net mects Wednesdavs 9P'M Pacific on or about 3870ke. Net control alternates
between John, WeMIT and Ken, K6CJA.

California Early Bird Net: Salurday momings af 8 AM PST on 3870,

California Vintage S5B Net: Sunday mormings at 8 AM PST on 3860 + /-

Southeast Swap Net: Tuesday nights at 730 ET on 3885, Net controls are Andy, WALKCY and Ham,
KFATXQ, This same group also has a Sunday afternoon net on 3885 at 2 "M ET.

Eastern AM Swap Neb Thursday evenings on 3885 at 7:30 ET. This net Is for the exchange of AM
related equipment only.

Northwest AM Nett AM activity daily 3 M - 5 PM on 3875, This same group meets on 6 meterns
(30,41 Sundays and Wednesdays at 8400 PT aned on 2 meters (144.4) Tuesdays aned Thursdays at §:00
PT: The formal AM net and swap session is on 3875, Sundays ok 3 PN

KsHQI Memorial Twenly Meter AM Nel: This net on 14,286 has been in continuous operatin for
atleast the lagt 20 years, lbatarts at 500 PM PT, 7 davs o week and usually goes for about 2 hiours,
Colorads Morning Net: An informal group of AM 'ers get together on 3875 Monday, Wednesday
Friday, Saturday and Sunday mornings at TAM MT.

DX-60 Net: This net meets on 3850 at 0800 AM, ET, Sundays. Net control is Jim, NELUY, with
alternates, This net 14 all about entry-lovel AM riga like the Heath D60,

Eastcoast Military Net: 11 isn't necessary (o check inowith malitacy geoar but that is what ihis nel is
all about, Met control is Ted, WIFWW, Saturday mornings at 0500 ET on 3885 « ar - DRM,
Westcoast Military Radio Collectors Net: Mocts Saturday evenings at 2130(F T on 3960 4 or - CRM.
Met control is Dennis, WRCHOL

Gray Hadr Net: The oldest (on one of the ldest - 44 vears) To0-meter AM nels, I meets on Tuedday
nights an 1945 at B0 PM EST & 8:30 EDT. www hamelectronics.com/ ghn

Vinlage SSB Neb: Net contrpl is Andy, WBISNE. The Neet meets on 14,293 at 1900Z Sunday and is
Followed by the New Heatbikit Met at abowt 20007 on the same freg. Mot control is Don, WBGLEG,
Colling Collectors Association Nets: Technical and Swap sesslonench Sunday, 14,263 Mz, 20002,
ix o long-established net run by call areas. Informal ragehew nets meet on Toes nighis on 3805 ai
2100 Easters and on Thur nlghis on 3875, Wesl Coast 75M fet that takes place on 3895 ot 2000 Pacifie
Colling Collector Association Monthly AM Night: The first Wed, of each monith on 3880 kHz
starting at 2000 CST (0200 UTC), All AM stations are welcom,

Drake Users Net: This group gets together on 3865 Tuesday nights at 8 PMCET. Net controls are
Crigs, KBRLZX; Don, WBNS: Rob, KEIEE and Huey, KDAL]

Diake Technical Net: Sunday’s on 7238 ot 478 Eastern time hosted by John, KB9AT; Gary, KGAD:
JetE, WABSAT and Evan, KBSOG.

Swan Users Neb: This group meets on 14250 Sunday afternoons at 4 PM CT. The net contral is
usually Dean, WASAZEK.

Mostalgia/Hi=Fi MNet: Meots on Fridays at 7 PM PT on 09340, This net was started i 1975,

K1JCL 6-Meter AM Repeater: Locatied in Connectiout it opecates on 504 in and 5005 oul.

Fort Wayne Area b=-Meter AM Net: Meets nightty at 7 PM ET on 50,58 Mz This net has been
mireting since the late ‘50’ Most membars are uiing vintage or homebrew gear.

Southern Calif, Sunday Morniog & Meter AM Nett 10 AM Sundavs on 3004, NC is Will, AAGDD,
O1d Buzzards Net: Meets datly at 1AM Local time on 3845, This is an informal net in the Mew
England area . Net hosta are George, WIGAC and Paul, W1ECC,

Canadian Boatanchor Nel: Meets Saturday afternoons, 300 PM EST on 3745,

Midwest Classic Radio Net: Sal. mornings on 3885 a1 Z30AM Conteal o, Only AM checking
allowed, Swap fsale, hamiest info and technical help are frequent topics. NO is Rib, WARZTY.
Boatanchars CW Group: 35465, 70, 7147, 10020, 14060, B0 onowinter nights, 40 on summer nights,
30 and 20 metiers daytime. Mightly “net” usually around D2000400 GMT. Listen for stations calling
CQBA, CQ GB.

Wireless Set No, 19 Net: Meels the second Sunday of every month on 7270 + /- 25 kHa at 1800Z
(3760 4= 25 kFz alternate). Net control is Dave, VASORP.

Hallicrafters Collectors Assoc, Nekt Sundoys, 17301845 UTC on 14,293, MNet control varkes,
Miichwest net on Sat om F2EE al 1700 UTC, Net conteal Jim, WBBDML. Pacific Northwest net on
Sundays at 2200 UTC an 7220, Net control is Dennis, VETDH

Mighty Multi-Elmac 75 meter AM nel; Every Tues eve at B I'M EST. NCS ia Mike, NBECR

Mets that are undertined are new or have changed tmes or frequency since the last issue,
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The National NC-80X

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

whkgi@arrl.net

It was early in 1937, and the
engineering team at National was on a
real roll. They had spent just about all
of 1934 creating a revolutionary new,
top-of-the-line receiver, the HRO. The
following year they developed a way to
make plug-in coils into a band-
switching design in the NC-100. Then
they put a “trick condenser” into the
NC-100 to make a one-of-a-kind, ham-
band only version for their boss, Jim
Millen, and it became popular in its
own right as the NC-101X. They also
brought out a bare bones, lower cost
“unior” version of the HRO. Using the
newly-developed RCA acorn tubes they
designed a VHF super regenerative
recelver, the One-Ten, and they learned
a lot about this new higher frequency
range as they worked the bugs out of
that design. So in 1937 they had a well-
established HF receiver line in the
medium and high-priced markets. But
aside from their venerable three-tube
regenerative SW3, they had no HF
receiver offering under the HRO Junior
at §99,

Meanwhile, Hallicrafters had no less
than four receivers in the under $100
price range, the 5-T Sky Buddy at $29.50);
the S-14 Sky Chiel at $44.50; the S/8X-
15 Sky Challenger at $69.50 or §8]1.95
with crystal; and the 5/5X-16 at $99 or
$111 with crystal.

In 1933 and 1934, National had
dominated this market with their FB-
7A at $37.50 and FB-XA at $51.90, plus
of course $6 per band for coils and $15.90)
for a power supply. If you add itall up,
an FB-XA fully equipped with coils for
five bands and a National power supply

cost $97.80, about the same as a Comet
Prowith crystal, But the greal advantage
of the National receivers was that they
could be bought in economically priced
pieces, so many of the pictures in Q5T
for 1933 and 1934 showed an FB-receiver
in the shack. For the last two years,
however, they had completely
abdicated this part of the market, and
Bill Halligan was selling a lot of
receivers into it. So in early 1937,
National set out to develop a new
receiver,

Jim Millen devoted four of the
"National pages” in QST to the
development of this new receiver, so
wehave an unusual opportunity to read
about it from the master himself. So |
will turn over this arficle to him for a
little while.

The first hint that Q5T readers got that
there was something afoot was on the
National page in the June 1937 QST.
“Dunng the past few months Dana Ba-
con, who heads our circuit development
laboratory, and his staff have been work-
ing on the design of a receiver to fill the
place once taken by the FB-7. Such a re-
ceiver must necessarily combine low price
with performance of a high arder, and
like most National Receivers its design
has required quite a bit of research. This
rm.m:hhum:ﬂltd in one very inter-

esting development: the use of a rather
hngh frequency for the IF. Results are
quite surprising.

“One result—the practically complete
elimination of image frequencies—was
to be expected. However, it was found
that the use of the high IF also made it
possible to design a crystal filter with



The NC-80X. Controls from top left down and around to top right are: BFO off-
on, BFO pitch, AVC off-on, Audio Gain and B+ switch, Tuning, RF Gain and AC
Line switch, Bandswitch, Crystal Phasing, Crystal Selectivity.

continuously variable selectivity from
200 cycles or so, up to the other extreme
of perhaps eight or ten kilocycles. In
other words, the selectivity range is so
wide that it covers every requirement
of amateur work, and the crystal filter
is left in the circuit all of the time. We
think this is pretty hot stuff.

“The reasons why a high IF frequency
helps in the design of the crystal filter
are quite complex.
reason is that the available change of
selectivity is shifted to a more useful
range of values. In other words, suppose
thata certain filter has a selectivity range
of from 100 cycles to 1500 cycles when
the IF is 475 kc. Then it would be
expected to have three times the range
(300 cycles to 4500 cycles) when the [F
frequency is three times as high (1425
ke). This is a help because 100 cycles is
much too sharp for any practical
purpose even on CW, and selectivities
sharper than about 300 cycles are almost
never used. Consequently, the change
in the IF can be said to make the useful
selectivity range much wider.

The most obvious

“Actually, however, the results are
even more far reaching than that. In the
HRO (with 456 ke IF) the minimum/
maximum selectivity ration is about
fifteen when using the crystal. With the
new filter, the ratio is thirty or more
without sacrificing other desirable
characteristics. This improvement is
explained best by the vague statement
that the high IF helps the designer in a
number of small ways that are hard to
explain theoretically. For example,
crystals ground for 1550 ke are easier to
wangle in a filter than those ground for
the more usual [F frequencies...

“The major field for the new crystal
circuit seems to be in low priced
receivers. In our opinion, only a new
development of this kind can make the
cheap receiver suitable for use in the
amateur bands. Of course, the new filter
would improve any receiver, but in the
HRO the filter is so good already that
the possible improvement does not
justify a new model.”

The new receivers, two of them
actually, made their debut in the Sep-

continued next page



tember 1937 Q5T. There was an insert
between pages 96 and 97 with a full-
page ad for the NC-80X and NC-81X
that would subsequently appear in the
1938 ARRL Handbook. Dana Bacon
contributed a three-page article, “ A New
Quartz Crystal Filter of Wide-Range
Selectivity.” And Jim Millen again
devoted the National page to describing
the new receivers.

“Several months ago in this space we
admitted that a new receiver to fill the
place once taken by the FB-7 was being
The receiver is now in production.
Elsewhere in this issue of QST thereisa
preprint of a page from the new
catalogue that describes its major
features. However, readers of this page
have become accustomed to an
unusually frank discussion of new
products, and we will try to live up to
expeciations

“Most amateurs do not need to be
told that when a communications
receiver is to be sold for as low a priceas
the NC-80X it is necessary to make
compromises. These compromises can
consist either of cutting quality by using
cheaper parts, or of simplifying the
chassis by eliminating everything not
absolutely necessary, In the case of the
NC-BOX the later course was followed.
Possibly some of the features left out
are ones that you would like to have,
but the pruning has been done very
carefully, and we think vou will find
that the NC-80X is a thoroughly capable
receiver in actual use.

“The principal economy in the NC-
BOX is the elimination of the pre-selec-
tor. The reason for its elimination is
because a cheap pre-selector is no dam
good, while a good pre-selector costs
too much. However, the problem can-
not be dismissed as easily as all that,
and some provision must be made to
insure good image suppression and
adequate signal-to-noise ratio. In the
case of the NC-80X the solution lies

partly in the use of a high IF frequency
(1560 ke) which results in having the
image frequencies removed by 3120 ke.
With the image as far away as this the
signal-to-image ratio is adequate even
with only the one tuned RF circuit. Asa
matter of facl, image suppression is
better than on many receivers with very
claborate pre-selectors,

“The high IF frequency does not of
itself improve the signal-to-noise ratio,
but it does help by making possible the
wse of a new crystal filter. This filter has
continuously variable selectivity from
300 cycles to 7 kilocycles and is left in
optimum selectivity, the noise can be
reduced sufficiently tomake the signal-
to-noise ratio fairly good (CW noise
equivalent approximately 3{(). As we
remarked before, the NC-BOX is a
thoroughly capable receiver in actual
use.
“Generally speaking, the NC-80X isa
simplified version of the NC-100X and
like it employs the movable coil tuning
unit which has proved so successful.
However, unlike the NC-100X, it has an
AC-DC power supply. Aside from the
obvious advantage of versatility and
low cost, such a power supply has a
number of advantages. For one thing,
the absence of the power transformer
makes the set run much cooler, For
another, regulation is much better so
that any possible de-tuning effect from
adjustment of the RF Gain is reduced by
ten to one. The principal objection to
AC-DC packs in the past has been that
only low audio output was feasible with
such a low plate voltage, However, the
new beam amplifiers give two walls,
which is ample.

“Of course, the schemes described
above are mostly only devices to make
it possible to build a good receiver at a
low price, and we are the first to admit
it. There is no complete substitute for a
good _ . If you insist on one,
the NC-100X has a good one, and the



Under the Chassis of the NC-80X. The coil catacomb, similar to thatin an NC-100,
slides across the width of the receiver to position the coils-in-use directly under
the tuning capacitor. The ceramic tube sockets show that National built these
receivers with high-quality parts.

HRO has a superb one. But if you want
to be thrifty, we think you will find the
NC-80X a very fine compromise design.
After all, we have no house of magic
here; we have to depend on adroit
engineering.”

The catalogue page further described
the features of the new receivers. Both
receivers use ten tubes, a 6]7 1st detector
(announced as a 6L7 in the ad); a 6]7 HF
oscillator, electron-coupled; three 6K7
IF stages; a 6C5 linear 2nd detector; a
688 amplified and delayed AVC; a 6]7
panel-controlled BFO; a 25L6 beam
power output, and a 25Z5 rectifier. “The
tuning system, likewise entirely new,
employs amultiple-scale dial of the full-
vision type, accurately calibrated in
megacycles. Several unusual features
are incorporated, such as the mirror for
overcoming parallax, the auxiliary lin-
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ear scale (at the bottom), and the adjust-
able frequency markers, by means of
which any particular stations, or fre-
quencies, such as band limits, may be
‘logged’ on the dial itself.” (These were
on the lower edge of the dial and bro-
ken off on my receiver.) The tuning
mechanism provides two vernier
reduction ratios, 16 to 1 and 80 to 1 for
fast and bandspread tuning. The NC-
80X covers 550 ke to 30 mc in four ranges,
and the NC-81X is a special amateur
model covering the 160, 80, 40, 20 and
10 meter bands in five ranges. The price
for either receiver, including an 8" PM
speaker chassis, was $88, A type DCS-8
metal speaker cabinet was available for
an additional $4.50,

Unfortunately, things did not go
smoothly in the production of the new
receivers. In the December 1937 QST,

continued next page



Jim Millen reported the following:
“Oince every few years we make a futile
attempt to use the broadcast receiver
type of construction somewhere in a
National Receiver, We should have
learned our lesson by now, but
broadcast receiver parts cost so much
less than ours that we have to reassure
ourselves, now and then, that we really
are on the right track. For example, a
“‘good’ broadcast tuning condenser sells
for about a third as much as the labor
and materials alone in a FW condenser.

“Inthe NC-80X and 81 X we have tnied
to give as much per dollar
as possible, and it struck us that the
economy would be well worth while if
we could use a commercial tuning
condenser. We shopped around. One of
the best manufacturers in the field

to build us a special job with
low-loss insulation and other
refinements, and we purchased a
number of units,

“But when the production sets came
through it became apparent that these
condensers would not do. The ganging
was not good enough and backlash was
perceptible when using the high
selectivity of the crystal on the
bandspread amateur bands. We found
that by careful refitting these were
satisfactory for the NC-80X {which has
general coverage ranges) but not for the
INC-B1X (which has extreme bandspread
on the amateur bands. ) But this refitting
brought the cost up as high as a PW, so
what the heck.

“This unfortunate discovery was
made in October, just when we were
starting deliveries. This is why these
receivers are so late, NC-B1X receivers
{with PW condensers) will be delivered
about the time this page is published
In the meantime, we are filling orders
for the B0X by using the refitted
condensers described above. Later
production will employ PW units
exclusively. Of course, substituting the
maore expensive condenser means that

the NC-81 is no longer an $88.00 re-
ceiver. However, we have never built a
poor receiver and we would rather take
a licking than do so. So for the present
there will be no price increase.

“This account of our troubles is by
way of explaining why the deliveries
are late. It is not a criticism of the
broadcast parts manufacturers, who
know exactly what they are doing. The
condensers are fine for a set with a
maximum selectivity of about 5 ke, but
a communications receiver with a
maximum selectivity of 320 cycles is
something else again, to name just one
of the more obvious differences.”

In September of 1938 Millen devoted
one more page to the NC-80. In this one
it almost seems as if he is talking as
much to himself as to the readers of
QST. " As we have remarked before on
this page, there are a number of good
reasons why we do not like to put a
power transformer inside of a
communication receiver. To anyone
who has made comparative lests, the
increase in temperature drift due to the
extra heating and the greater
background noise from stray fields is
self-evident, 50 a long line of National
communication recelvers have had their
transformers outside, at the end of a
cable. The only exceptions (o this rule
have been receivers of the NC-100series.
These are rather a special case, because
their use for broadeast reception has
thrown emphasis on the audio output
stage, and tone quality dictated the use
of a built-in power unit.

“The NC-80 is also somewhat of a
special case, because low voltage beam
tubes first became available at about
the time it was being designed. We had
long realized that 110 volts was entirely
satisfactory for the plates of RF and IF
stages and that omission of the
transformer would improve regulation.
Also, it would obviously eliminate heat
and background notse originating in
the transformer. Consequently, when



the 25L6 made it possible to provide a
two watt output with 110 volts, we
swung over to an AC-DC design.

“There are two objections to the use
of a good AC-DC power supply in a
communication receiver. The firstis that
it costs more than the usual AC supply.
To be sure, there is no transformer to
buy, but transformers do not cost much
anyway. On the other hand, various
complications such as insulating both
sides of the power line from the cabinet
increase the cost of construction more
than might be imagined However, after
careful tests we decided that the extra
cost of a good AC-DC supply was
entirely justified. For example, the
stability resulting from the excellent
regulation of the power supply is an
important factor in the remarkable
performance of the NC-80 in the 10-
meter band, where it can hold its own
with any receiver on the market
regardless of price.

“The other objection is more serious
from our point of view, and is entirely a
matter of prejudice. "Most gyp sets are
AC-DC, therefore all AC-DC sets are
gyps'. Most of our customers judge sets
on performance, fortunately, but we
continually run into men who know
that AC-DC sets are no good because
they owned one once. Whenever we
have had anopportunity to demonstrate
the NC-80 in comparison with an AC
set of similar price, we have been able
to prove our point. We can prove it has
no tunable hum. We can prove the tone
isgood. Wecan prove it will pull signals
in. But we cannot reach all our customers
that way, which is the reason we are
writing this page.

“We think that in most cases the AC-
DC supply is the logical choice for a
communication receiver, and we are
going to stick to it. If our customers
want a transformer inside, they can get
one of the NC-100's. But we do wish
you would be broad-minded about it
At the next meeting of the Radio Club,

borrow an B0 from your dealer and give
it a comparative test alongside any
receiver of similar price. And invite the
dealer o, Apparently some of our
dealers also owned an AC-DC setonce!”

As mentioned in the ads, the NC-80X
and NC-81X originally hit the market at
$88. When the cost of the National-built
PW capacitors was factored in, that price
went up to $99, In comparison to the
fully-equipped FBXA at $97.80, they
wereamuch better receiver for the same
money. But by 1938 Hallicrafters had
brought out the SX-18 with an RF stage,
general coverage with bandspread
tuning. a 455 ke crystal filter, and an
image rejection circuit, all of which
clearly out the NC-80X and
NC-81X and sold for only $89. So the
MNC-80/81 twins faded from the market,
last being advertised in QST for January
1939, National's following entry in the
low-priced ($50) receiver field was the
NC44/45/746 line of receivers that lasted
from 1938 through 1947, They were also
AC-DC sets with no pre-selector like
the NC-80/81, but they went back to
the 455 ke IF with its associated image
problems, they used switched coils
rather than the coil catacomb, and they
did not have a erystal filter,

Not many NC-BI)/H1X receivers were
o the scene when 1 first got into amateur
radio as a Novice in 1952, The only
reason | knew about them was because
they were pletured in the catalog section
of the 1938 ARRL Handbook that my
brother and | inherited from a neighbor.
So | was quite delighted when a
Boatanchor Reflector friend offered me
asomewhat wounded NC-80X for a very
reasonable price early this year. It was
working, he said, but its original dial
drive mechanism was missing and it
would need help to put it back on the
air,

When it arrived | found that someone
had done quite a bit of work on it. AH of
the capacitors and resistors had been
replaced, with the exception of the grid

continued next page



leak resistor for the local oscillator and
its bypass capacitor, Both of these are
tucked away in a hard to find nook on
top of the chassis, and perhaps my
predecessor had just missed seeing
them. As advertised, the original tuning
mechanism was missing and in its place
was a type A, Velvet Vernier drive
mechanism with a pinch drive trying
its best to move the rim of the large
drum attached to the tuning capacitor.
Unfortunately the friction in the
capacitor and dial pointer assembly was
so great that the pinch drive slipped
badly. After a little experimenting. 1
modified the pinch drive into a dial
cord drive that is working acceptably. |
was able to use only one full twist of the
cord around the Velvet Vernier drive
shaft, more turns than that would wrap
over themselves and bind up the
operation of the dial. But the single turn
slipped badly until | wrapped a layer of
old-fashioned, cloth “friction tape”
around the shaft and under the cord.
That little trick improved the coupling
of the cord to the drive shaft so that it no
longer slipped at all, A tiny amount of
oil on the tuning condenser bearings
and on the pulleys in the dial pointer
mechanism also helped out,

I also found that one of the fiber
bushings that should have been inside
the hole on the casting arm protruding
from the side of the coll catacomb that
grips and positions the catacomb on a
steel shaft running the length of the
receiver was instead frozen on one end
of theshaft. As a result, the coil catacomb
was quite wobbly and the receiver
tuning was very unstable. | managed to
release the bushing from the shait by
slitting it lengthwise and with an
overnight application of penetrating oil.
it slid back in place into the casting hole
where it belonged, and | secured it by
gingerly coating both ends with a bead
of epoxy.The tuning became much
better, and | could sneak up on signals
in the 40 and 20 meter CW bands with

no trouble. Alignment was next. A bit
of De-Oxit made the capacitors in the IF
transformers behave properly. The local
oscillator and mixer input adjustments
came up normally except for the 4.5 to
12 m¢ band where the calibration was
hopelessly  off. After a little
encouragement from Bill Fizette,
W2DGBE, | went back for one more iy,
only this time | adjusted the inductance
of the local oscillator coil by bending
the half-turn loop that National left
inside the coil form. Sure enough. | was
able to improve the calibration greatly
over the entire band. It's not perfect, the
bottom of 40 meters comes in at about
6.8 mc on the dial, but it’s a lot better.

Ajfter all of this work 1 was still
disappointed at the amount of gain in
the receiver. 50 | started looking at the
wiring and component replacement job
that my predecessor had done, Sure
enough, | found several errors. At least
according to the schematic he had mis-
wired the AVC circuit. The cathode
resistor on the 25L6 audio output tube
was crimped but not soldered to ground.
And he had replaced the capacitors from
plate to cathode and plate to ground on
the 6C5 second detector with new
ceramics that had ten times the
capacitance of the originals. | replaced
them with alder micas from my jungue
box and made the other repairs, and the
gain perked up considerably. 1 also
found a 0.01 MFd bypass from the
ground terminal of the AVC switch to
the switch frame. Since the frame was
attached to the outer cabinet shell and
that shell was attached to the neutral
lead of a three wire power plug, this
was essentially a bypass of the side of
the AC line attached to the interior
chassis to the power line neutral,
something my Ground Fault circuit
breaker definitely did not like. Once |
had removed that little piece of
sabotage. | no longer had to run the
receiver from an isolation transformer
to avoid popping the breaker. So [ sup-



pose the moral here is to be extremely
careful when you are replacing compo-
nents to use the proper values of new
components and also to check your wir-
ing for mistakes, And it is a very good
idea not to defeat the original isolation
of chassis to cabinet in an AC-DIC set
like this.

You can see from the photos that the
NC-8B0X is not a cut-rate receiver, Iis
cabinet is the same metal gauge, height
and width as the one on my HROs and
an inch deeper, although it is painted
gray rather than black. My recelver came
with punched labels on the controls
rather than the dial plates that are
pictured in later models. 1 took the
liberty of filling them with “ White-Out"
50 they would be easier to read. In
contrast to transformer-operated
receivers, the top is secured with six
serews rather than being hinged—no
doubt to keep the operator’s fingers
away from the potentially hot chassis.
Tt uses the same style knobs as the HRO
and NC-100 series receivers (HRP bar
knobs and type R knobs with a metal
skirt), but instead of being black they
are the brown-olive color that later
shows s pn the NC-200, Thad to supply
a bar knob for the crystal selectivity
control, and [ wound up painting a black
one from my jungue box with a closely-
miatching paint from the local hobby
shop: All of the tube sockets except for
the audio output and rectifier are
ceramic, and those are sturdy, fiber
walers, still in good shape. The power
supply may be a half-wave rectifier
circuit, but it includes a filter choke.
The tuning condenser in my receiver is
marked on the rear frame plate, "Radio
Condenser Co, Camden NJ, Patented”
and numbered “7232," so obviously this
is one of the first batch of NC-R0X"s thal
wasmade with the refitted, commercial
condensers, Serial number C761 is
punched into the rear of the cabinet,
aboul an inch from the bottom and in
the center, The bottom edge of the slide-
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rule dial bezel is broken away, a com-
mon occirrence in these receivers | un-
derstand, The dial “glass” in my re-
ceiver is.a piece of Plexiglas, likely a
replacement when the ariginal dial bezel
and glass plate were broken.

There is one idiosyncrasy that the
NC-80X inherited from it's NC-100,
HEO and FB-7 predecessors, the audio-
outpul transtormer was included as part
of the speaker assembly. That means
that the audip-output terminals on the
back of the set are connected Lo the 2506
plate and to the B+ supply. something
to be careful about. Finding an outpul
transformer was not a problem, since
the RCA Receiving Tube Manual lists
the 25L6 as having a 200(-ohm output
impedance just like its 50L6 cousin. That
migans that an vutput transtormer from
any “All American Five” superhet will
do. Bechuse the gain of the set is still a
little marginal when driving my 2000-
ohm Trimm headphones from theback-
panel phone jack, probably because
there is no “first audio” stage between
the detector and the audio output, 1 am
using a 2000-ohm to 500-ohm
transformer on the 2516 butput to drive
my phones, That way there is plenty of
gain,

On the air, the NC-BOX s almost
everything that [im Millen promised it
would be and a considerable
improvement over its FB-7 predecessor
Where my FB-F has objectionable
images even on B0 meters, the NC-80X
has no images even on 20 meters. Dana
Bacon's high-frequency crystal filter is
adjustable for either AM phane, 558 ar
CW, and the phasing notch works well
to eliminate unwanted signals. Thereis
a fair amount of warm-up drift in the
NC-B0X al this point, perhaps a
consequence of the status of the dial
drive and the coil catacomb when they
came o me, The radio does nol seem Lo
be sensitive to line voltage sag that oe-
curs when | switch on my SB-200 lingar
to get through the QRM—the lights

continued on page 43



Radio Service in the Golden Age
1930°s through the 50's

by Bruce Vaughan, NR5Q
504 Maple Drive
Springdale, AR 72764
NR5Q®aol.com

Episode 14

Public Address System Rental (How
to get old in a hurry)

uring the depression years

Gernsback  Publications

could be found in the home
of every radio enthusiast in America—
young orold. In my humble opinion, no
publication since has Iimpacted
American Youth like ‘Radio Craft’
magazine. | remember the depression
years well. | can understand why
magazines devoted to radio
broadcasting, and short wave radio,
were so popular with those born
between 1910 and 1930,

When you have a generation growing
up with a new, almost mystical
technology in which they can participate
without a large cash expenditure, the
interest generated is tremendous, With
the crash of ‘29, and the deep depression
that followed, our nations youth found
itsell with plenty of time to experiment,
Remember, over half of our population
at this time lived in rural areas. | was
among those fortunate enough to live
in the country. During the great
depression there was a world of
difference in the living standard enjoyed
by city dwellers and their rural
counterparts.

Those in the city had expenses to meet
every month; rent or house payments,
utilities, transportation costs, food, and
school expenses. Most farmers lived on
small farms, usually paid for, had no
utilities, small transportation expenses,
and raised most of their own food. While
they had very little money, they had a

home, a rural school for children, and
plenty to eat. I you lived on a farm and
were hungry it was because everyone
in the family was either toosick to work,
or too lnzy to grow their food. | knew of
norural families inwhich every member
was too sick to work. Little sympathy
was wasted on those who were lazy.

I spent much of my childhood with
my grandparents. My grandfather was
a blacksmith. He married my
grandmother when she was 14 years
old. She was well educated for that time
having completed the sixth grade before
getting married. During the depression
my grandfather worked in his shop
shoeing horses, fitting wagon tires,
sharpening plow shares, and other
blacksmithing. Since we were in the
midst of the depression no one had
money. Most of his work was done on
credit-bills that were never paid.
Sometimes he received a bam, a few
chickens, or a bushel of potatoes or
turnips through barter. The latter
method was much preferred. Jim, for
example, might show up at the shop
with two bushels of apples in the back
of his wagon. The apples were offered
in exchange to have his horses shod, or
a wagon wheel repaired.

But | am “way off the subject. With all
the spare time people had they looked
for something to take their minds off of
their troubles—something that was time
consuming and downright cheap. That
is when the jig-saw puzzle craze swepl
thie country, Many of us felt the need for
something more constructive than a
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time consuming puzzle. Enter Mr. Hugo
Gernsback to the rescue. Fora few cents
at most any kid, or unemployed adult,
could build a crystal radio receiver,

Radio was improving daily, and older
radios could be had for nothing in many
instances or for a lew cents if it was a
pretty good old radio. The First
transmitter | built from scratch,
completely unassistnd, was built from
parts salvaged from a radio | paid 40
cents for at a farm auction. It was a
pretty good little transmatter. | worked
over 20 states using it

Complete short wave radio kits were
available from many manufacturers for
prices as low as $4.95. Of course such
radios were less tubes, coils,
headphones, and batteries. Still it was
easy to get a nice short wave receiver
operating for less than $15.00. Radio
building became a national craze. The
term “Short Wave' had a magical sound
to it-visions of far off lands or maybe
even getting a ham hicense and actually
talking to people far away.

Many of those who built receivers
and enjoyed the experience were more
than anxious to tind a way to make
money from  their new  hobby,
Remember those ads that ran in all the
radio magazines as well as in other
magazines that might interest radio
builders? The ads usually pictured a
sael, poorly dressed man walking down
the street, Up pulls a snazey convertible,
and stops by the unhappy pedestrian.
The driver is a smiling, well-dressed
young man, He greets the pedestrian
something like this, "Hey Tom, is that
you? | have been wondering what
happened to you since we graduated
from high school.”

“Well, it i= sure nice o see you Jack,”
said Tom. “1 have not been doing much
of anything. Mary and | had planned to
get married, but you know how it is
with the depression and all, | suppose
we will just have to wait until times get
better. Say, where did you get the fancy

new car and those nice clothes? Did you
have a rich Aunt that died or
something "

“Tom, | got into radio. You can too,
Get in and let me drive you over to meet
my new wife, and I'll explain the whole
thing to you.”

The next picture shows Jack and Tom
arriving at Jack's new five-room
bungalow,

Inside the neat home, Irene, Jacks wife
serves the two schoolmates coffee in
their well appointed living room.

“Tom. five months ago | was out of
work, and lrene and 1 thought we would
never save up enough o get marmed
and rent a home. Now we are in our
own home and able to enjoy life once
again.”

Jack picks up a Popular Mechanics
magazine and holds it in front of Tom.
“See this ad here? He shows Tom a full
page ad, illustrated with six carloon
pictures,

“This is the ‘United Radio Institute’
ad Tom. "United’ is one of the best radio
schools in the country, They taught me
radio repair by mail. | was able to keep
my old job and complete a modern
course in radio service. Would you
believe that in only four weeks after
starting the course | was earning ten
dollars a week in my spare time, Now,
I have quit my job at the factory, and
often make over $40.00 a week working
from my home here. My shop is out in
the garage.”

“Gee, Jack, that sounds great, but |
barely getting by now. | could never
afford to pay forsuch a training course.”

“Of course you can Tom. “United’ has
a ime payment plan, you pay as you
learn. Soon you will be making more
than enough in your spare time to pay
for the course.”

“Take this magazine home with you
and fill out the coupon on the bottom.
All it will cost vou to get the entire
course information plus one free lesson

is a postage stamp.”



In the last cartoon picture Tom is
smiling and looks ten years younger.
“Jack, 1 am sure glad 1 ran into you
today. lLam going to send this to "United’
tonight *

You, dear readers, are probably
thinking that no one would fall for such
an ad. You would be wrong. | still
remember my "free’ first lesson. It taught
me “The Circuit Disturbance Test.”

Start al the audio output stage and
work backwards. A wet finger on the
grid of the audio output tube should
give you a loud ‘burp’ or ‘buzz.” If it
does, you have a good indication that
ﬂnpnwﬂmpply the output stage, and

and output transformer are
.lll OK. You keep working back until
vou find the “ailing” stage. Pretty basic
but a pretty darn good way to quickly
isolate problems.

Correspondence schools and radio
magazines of the 1930°s stressed the
importance of ‘public address’
installation and rental as a means of
creating additional income for radio
repair shops. | was not about to pass up
a way to bring in some extra cash.

It all started quite by accident, A
gentleman came into the shop one day
and asked f 1 had a 'PA’ system for
rent. He explained that he was with the
Oak Grove Baptist Church and they
were having their annual ‘“singing
convention” the following Sunday.

“Odd that you should ask about a PA
system,” [ said. “Thave been thinking of
buying such a rental system. What are
your requirements? Do you need
outside speakers as well as speakers
inside? Do you need more than one
‘mike.” and if so, how many? Will you
need an operator on duty, or do you
have someone who can operate it after
we check them out? How many hours,
or days will you need the system?”

All they needed he explained was
one mike for the different quartets that
would be . Remember, dear
readers, this was in 1947, long before it

became popular for members in a
musical group to spread themselves 15
feet apart on a stage half the size of a
football field.

The little country church was about
35 feet wide, and 70 feet deep. It would
seat about 150 people if everyone
squeered in tightly. The stage was
approximately 10 feet deep and 18 feet
wide. They had no need of amplified
sound inside the church. This was
summertime and they had no air-
conditioning—every window and door
would be open They always had a large
crowd for their all-day singing. and
“dinner-on-the-ground.” This year, as
in years past, many of those attending-
especially the men and bovs would
prefer to remain outside under the many
large oak trees. What they needed was
speakers placed about the outside area.
He thought, and | agreed with him, that
the Oak Trees would provide an ideal
place to hang the speakers from.

| rented him a system | did not have
for the sum of $10.00. All 1 had to do to
earn my ten-spot was install the system
and remove it once the convention
ended. Talk about easy money!

Idrove to Ft, Smith the following day
and bought §400,00 worth of sound
equipment from Elmo Wise, owner of
Wise Radio. This gives you an idea of
my business ability, Let's see—a day
spent dreiving the 150 miles to buy the
gear, two hours bo string speaker cables
all over the churchyard, and another
two hours to tear down the equipment
and return it to the store. Oh yes, there
was the two trips from my store to Oak
Grove and back-a ten mile round trip.
High finance was never my thing,

Word traveled quickly in our little
town. Within months, Bruce's Radio
became known as the place to rent sound
equipment. | expanded my sound
business when | rigged up a sound car
complete with a six-volt, 25-watt,
amplifier with a 78-RPM turntable. On
top of the 1937 Ford sedan | mounted
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three ‘University’ horns and drivers. |
had the horns, and the car painted ina
light cream color with my name on the
side of the car in big red letters, | had a
sign painter paint my name prominently
on each horn. If 1 was going to make a
noise, | might as well get some
advertising out of it. Unfortunately,
such showmanship had a down side, as
you will learn later on.

I even covered local high-school
football games free of charge. They let
me read commercials from sponsors
who paid two bucks for each reading,
Sometimes | made as much as $14.00
just for a few hours work at the football
field.

One rather interesting incident

on a warm summer night
when | rented both my mobile sound
car, plus a fixed installation to a
‘daredevil’ automobile thrill show.
None other than “Captain Bob Ward’
came in my store and reserved a sound
system for his “Thrill Show.' He left my
store driving his brightly painted and
lettered Chevrolet convertible-top
down of course.

1 might explain the Springdale at that
time did not have many entertainment
Facilities, but they did boast one of the
most outstanding Rodeo’s in the entire
United States—with a stadium to match.
One thing was wrong with the stadium.
In an effort to be the best, they built it too
large. The arena itsell was so big we used
to have auto races in it. The infield was
later cut down to a more ideal size for
Rodeo’s, but when 'Captain Bob Ward”
appeared there the infield was BIG.

The 'Captain’ wanted my mobile unit
to make a one day tour of smaller
surrounding towns advertising his
show. Then | was to drive the sound car
to the stadium and make it available
from 5:00PM until midnight. The day
before the show | was to install six horns
and drivers on light poles in front of the

. | used my 75 watt amp for
the six horns and drnivers, with a 40 watt

unit standing by in case of a failure.

I arrived at the appointed time and
found the place a bechive of activity.
Captain Ward took a few minutes off to
explain exactly what was expected from
my sound erew, (me and a high school
kid who helped out in his spare time)

A number of stunts were explained to
me. There was a board wall which would
be doused with gasoline and when the
flames were at their peak one of the
drivers would drive an automobile thru
the wall.

There were ramps where the cars
would run up with the right wheels
only tilting the car up at a 45 degree
angle—the driver completely circling
the area on the left wheels only.

The concluding act would be the
Captain himself driving an old car
across the arena and being blown to bits
by ten sticks of dynamite buried
underground. A switch activated a
pressure switch buried underground.
Of course the Captain wore all sorts of
protective gear and the old car was
somewhat modified as | understood it

“When my car blows all to hell, there
will be a few seconds of silence. My
crew will run out and act as though
something may have gone wrong, At
that time T want you (o come ranning
across the FAeld with a ‘mike,’ 1 will
slowly emerge from the mess and
stagger around like | am dazed, When |
yank off my helmet, hand me the mike
and [ will thank everyone for attending
etc. Then the show is over.”

“There s one problem Captain-you
never mentioned that | would need a
100" long mike cable. The cable on the
mobile unit is only about 25 feet long."
1 said.

‘Hell, Bruce, | thought | told you |
needed a long cable.” Said the daredevil
driver. “Do you have one at your shop?”

“Sure, | have one there, but | don't
have a way of going to get it. My sound
truck is already set up and playing
records for the early arrivals.”

continued on next page



The Captain reached in his white over-
all pocket and handed me a car key.
“Here take my convertible and hurry
back.” said Captain Ward, "We are get-
ting ready to kick this thing off before
long."”

I got in the new Chevvy convertible.
It was pointed west, and the arenaentry
gate was to the east. As long as | had to
turn it around | thought | might make a
rather large circle around the arena and
let the crowd see me in the “snazriest’
car I'd ever driven. Half way through
the turn | saw a dozen drivers, and
waorkers with the show running toward
me waving their arms like crazy. | could
not figure oul the problem. | slammed
on my brakes and stopped. The Captain
run up to the car out of breath—he
could hardly talk. “You damn near
ruined my show,” he said. “Do you
realize that if you had gone another ten
feet you would have ran over the switch
that sets off the dynamite. You, my
show, and my new convertible would
have been blown to bits.”

They directed me out of the arena and
I returned a few minutes later with the
long microphone cable. | might mention
that the show wenl off without any
more problems,

The 'Radeo of the Ozarks” had its first
performance during WW IL It has been
an annual event since that time. The
rodeo usually lasts for four days and is
always planned for the July 4 holidays.
In 1947 they rented my complete sound
system for the sum of $250.00. This
included every performance and all
associated activities leading up to and
during the week of the rodeo. 1 might
say that | came to dread rodeo time as
much as | dreaded Christmas. One of
the most irying activities was
advertising in about a dozen towns in
our trade area.

Our "Rodeo Caravan’ was the primary
means of creating publicity for the big
event. About one week before the rodeo,
the caravan would form on "Emma Av-

enue,’ the one business street in our
town. A State Police Patrol car lead the
caravan. Next in line was a truck towing
a flat-bed trailer, followed by my sound
car. This trailer would serve as a stage
once we arrived at a predetermined lo-
cation in whatever town we were visit-
ing. The cars next in line carried our
entertainment and dignitaries. Our en-
tertainment was a local group of
businessmen who formed a "Hill-Billy”
band known as “The Skunk Holler
Boys.” Normally the Secretary of the
Chamber of Commerce, our Mayor,
Police Chief, and other prominent
figures made up the VIP list. All the
caravan planning was done weeks in
advance. The Mayor of the city we were
visiting usually met the caravan and
made a welcoming speech. The caravan
spent about 20 minutes ineach town. In
addition to a couple of short speeches,
and two or three tunes by the band,
others in the caravan handed out
souvenirs, trinkets, and a lot of
advertising material for the coming
rodeo,

Our caravan could normally visit
about eight small towns in a day. By
seven AM we were under way and
retrned home about dark,

One year it was decided that we would
do-a lttle advangce advertising ahead of
the caravan. One young man who was
active in the local Chamber of Commerce
had a small two-place Taylorcraft.
Someone got the idea of having him drop
leaflets from the plane over many of the
towns to be visited by the caravan. Then
someone got the bright idea of having my
sound car make a sweep through the
town playing music and advertising the
rodeo at the same time the leaflets were
falling from the sky, One problem arose
immediately. The plane-even a
Taviorcraft—was faster than my 1937
Ford.

The pilot and | got together and
worked out a schedule. We planned on
hitting town “A’ for example, and while



I was proceeding to town ‘C’ the plane
would drop flyers on town "B, In other
words | would hit 50% of the towns
while the plane dropped flyers. The
would hit the other 30" without

of a sound car. It was the best

idea we could arrive at. The larger
towns, those with a population of 1000
or more would the full treatment,
while smaller towns of 100 to 1000
population would get the airplane only.

This noteworthy and Infamous morn-
ing we had made the first town right on
schedule. Our ETA for both plane and car
was perfect. Everything seemed to go off
pretty well. My next stop was about 14
miles away. The plane would make a
drop over a smaller town and mect me at
Podunk’. 1 do not wish to put in the real
name, even fifty years after the fact.

I had my usual helper with me, a 17-
year old boy just out of High School. He
was a very fine young man, but like
most 17-year old bovs his hormones
wire in high gear even when his mind
was in neutral. We parked at the upper
end of the business district just as
planned. All was ready. My helper
stepped from the car to look for, and
listen for, the sound of the approaching
light plane. All was quiel. It was a
beautiful summer day. not vet
unbearably warm. The few cars on the
small town’s main street moved at a
leisurely pace while here and there a
few early shoppers drifted from the
bank to the one dime store, and maybe
to the hardware, All was as it should be
and the world was a great place to livee

Then it happened. A young lady,
about the age of my young helper,
stepped out of the local Bank, and
crossed the street directly in front of us.
Now this was no ordinary voung lady-
she was doubly blessed with both looks
and figure. It was obvious that she knew
what her strong points were by the way
she dressed. She wore a modest pair of
shorts, a very tight tee shirt, and little
more.

Darryl, forgetting that the sound sys-
tem was on, and the mike, suspended

from the headliner was only inches from
his mouth letout a exclamation ['ll never
forget. “My Gawd. what a pair of
knockers!”

Sound carried well that moming. It
literally reverberated from one side of
the sireet o the other—down the narrow
canyon of small town business houses,

Neverhad my Ford ran as well and as
fast. We made a 180 degree turn in the
middle of the street and left town in a
cloud of dust. 1 am sure the town did
not have a patrol car or one would have
been in direct pursuit.

My sound car, and its two
embarrassed oocupants returned home-
no more stops were attempied for that
day. Oh yes, the Rodeo committee never
received a bill for that extra service we
rendered. ER

Military Collectors Meel

The Military Radio Collectors
Association will hold it's second annual
meet at the Tobyhanna Army Depot,
Tobyhanna PA, 13-16September 2001.
The event will , once again be held in
conjunction with the Red Ball Military
Transport Annual Rally . ~ Offical -
hours are 08:00 to 17:00 . This is a
golden opportunity for anyone
interested in vintage military electronics
Activities include equipment displays,
on the air operation formal
presentations , and a swapmeet.

See the MRCA webpage for complete
informaton ' hitp://
www.milradio.org/

OR contact -

Pete Hamersma , WB2JWU

PO BOX 467

Holderness NH 03245

E mail : pechamers@worldpath.net



Running on Weedeater Power

by Walt Hutchens, KJ4KV
2121 Maury River Road
Lexington, VA 24450
waltah@ciw.com

Introduction

Vintage Field Day 2001 was the
inspiration. The little lawn tractor
battery did let me work in the field, but
only with gear that was mostly solid
state and only by running the tractor
every couple of hours to recharge. There
had to be a better way, and when Barry
announced VFD 2002, | started thinking
in earnest. | had a Coleman 2500 watt
generator but the noise level was way
too high. A tiny gas powered generator
would be a possibility—Honda and
others make machines from 300-1000
watts that are all but silent, But when |
checked some prices that idea went out
the window: new units were around
£600 and even on eBay they were in the
$300 range. No way | was going to pass
up several vintage radios for a piece of
gas powered machinery | might only
use two days a year!

There things sat, until one sunny April
afternoon at a fleamarket, Huh—that's
a whaole bunch of cheap weedwhackers
that guy's got ... Gosh .. small 2 cycle
engine ... would itdrive a car alternator?
I didn’t know for sure, but it seemed
like the RPM and power rating would
be in the ballpark. For $10 1 took away a
Weed Eater LT7500 with most of the
‘business end’ gone but a running motor
— heck, it even had a full tank of gas!
Design

I had never even picked up a gas
trimmer before so | didn’t know much
about them.

At home | started taking out screws
and marveling at the amount of
machinery in there. The trimmer is
driven by a flexible shaft {think: big
speedometer cable) running in nylon

bushings inside the wand. At the motor
end there's a centrifugal clutch so the
string stops when the motor is idling.
Behind the clutch i2 a recoil starter,
then the flywheel with the magneto.
The off switch shorts the magneto. The
entire outer case is plastic—how the
heck was | going to mount the thing?
But this motor was so clean inside and
oul that it had to be almost unused, in
spite of a serial number indicating it
was made in 1994,

Among issues I might not have
thought of was this warning in raised
letters inside the case: “Starting motor
without all parts in place will result in
serious injury.” Not ‘'may’, but “will".
Huh... when the weights fly off the
clutch... 1 resolved not to start the motor
without all parts installed. 1f you decide
to build this project, be carefull You are
dealing with very high speed rotating
machinery that is not designed to be
excessively strong, and gasoline and
high temperatures are invalved.

Hoping for some design guidance |
dived into the ‘net. “Weedeater’ and
‘generator’ turned up a whole bunch of
farm auctions and one tantalizing
description of a portable generator
along the lines | had imagined. But
although the guy claimed it worked, he
gave no oulput figures and he had
hooked the motor to an alternator using
a V-belt and pulleys. There was no way
that would work for the machine I had
because it had only a single bearing on
the clutch and with any side load the
life would be very short.

I found some email list dialog among
guys using Ryobi trimmer motors in
large model aircraft. They had some



Front view of the Weedeater-powered generator

encouraging performance numbers and
Ilearned that those motors can be fitted
with a mounting plate where the
cylinder bolts to the crankcase.
Unfortunately that wouldn’t work for
my Weed Eater brand because of various
interferences.

Nextday, | wentover my pile of ‘eater
parts again, looking for a way to get
hold of solid metal structure for
mounting. Ahha! The output side of the
crankcase was flat except for the
flywheel, magneto coil, switch
insulator, and wiring. I could puta plate
there, screw it to an open box, mount an
alternator to another plate on the facing
side of the box, and couple the shafts
directly; the rotation directions worked
out right.

Construction

The box had to be very stiff, strong
enough to take hour after hour
pounding from the motor, and
reasonably square. 1 used oak scraps 6-
1/2"x9" for the sides, 2x4’s on the
bottom, and 1x3’s on top. | assembled it
with 2" coarse wallboard screws. Some
pieces had to be relieved to clear parts
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of the motor. When everything was
‘right’, I took off one piece at a time and
glued it back in place with epoxy resin,
It took half a day to cut a 3/32"
aluminum plate to fit the crankcase face,
Nothing particularly hard about it, just
a lot of cut and try. Interfering flanges
on the plastic cover half that mounted
to that face were sawed away along a
line allowing for the thickness of the
plate so the recoil starter and clutch
would align correctly. | used a drill
press as a poor man’s milling machine
to finish this surface—it would be easy
totear up a finger on this step! There are
alignment pins on the cover; I carefully
left those and drilled matching holes in
the plate. I cut a clearance hole for the
flywheel and notched it to clear the
magneto coil mounting and other parts.
When I finally got all the fitting done, |
sandwiched the plate between the crank
case face and the plastic cover and put
the bolts in. Now I had a motor sticking
through a 9" x 12" aluminum plate.
Next came a trip to a local junkyard.
Nothing fancy needed—I asked for an
old Delco alternator with a nearly flat

continued next page



face and an internal regulator. The first
one on the shell to test ‘okay’ was a 65
amp unit from an "82 Buick Skylark and
cost me $25, with the fan, pulley, nut,
and electrical connector. | mounted it
on a3/4" plywood plate with a pair of
3/8 carriage bolts stuck through fender
washers and fastened it and the motor
assembly on the open ends of the box
witha bunch more 2° wallboard screws.
No glue here as the end plates would
need to be removed to install a different
motor or alternator.

Hooking up the two shalfts turned out
to be simple. There was a square hole in
the center of the clutch output shaft to
accept the flex shaft, The hub from the
bottom end of the Weed Eater wand
had the same and | sawed this off,
welded the 3/87 stub shaft into the
center of a heavy 3/8° washer, and
welded the washer on the end of the nut
that had held the pulley and fan on the
alternator. | now had a screw-on coupler
matching the one on the motor; | put it
on with Loctite, My first thought was to
use a piece of the flex shaft as a quill
shaft but the flats are squeezed into the
twisted steel wire shaft and 1 had no
way todo that, Teuta piece of 1/47 mild
steel stock, filed the ends to fit the
respective couplings, and screwed the
plywood alternator plate on the box. |
had made the alternator mounting holes
oversize so | could align the two
machines so the quill fit freely,

By adding a spacer it would be
possible to keep the alternator fan but
{remembering that auto alternators are
designed to function at full output at
ambient temps of around 200 degrees),
I decided to try with no fan to reduce
the motor load. The Weed Eater used a
spring-return trigger throttle. | mounted
the trigger on a machine screw on the
side of the case, ignored the spring, and
used a wing nut to lock the setting.
Electrical Hookup

These alternators (used on GM cars
from about 1975-83) have a 10-24

machine screw "B terminal which
connects the output to the battery,
terminal ‘1" on the two-blade connector
hooks through the idiot light to the
ignition switch, and terminal ‘2’ goes to
the voltage to be regulated. | hooked "2
directly to “B'. A recent single lead
alternator would have simplified the
wiring but it would have been much
more expensive and | don’t think they
are made in a flat-face package so
mounting would be more difficult.

I had expected to use cheap
automotive gauges as the voltmeter and
ammeter but although the ones | looked
at at Autofone were definitely “cheap’,
the price was $35. | pulled a coupleof 1”
diameter instruments from the KHKV
jungue box and mounted them with an
idiot light and a DP switch on a small
aluminum plate, The switch was wired
todisconnect the idiot light (to eliminate
the drain) and short the ignition when
turned “off”

To deliver the output | permanently
connected a pair of 12° x #6 jumper
cables to ‘B" and ground. The positive
wire could serve as a meter shunt, | ran
asmall wire along the "+ lead to the clip
at the far end to pick up the voltage
drop and later chose a series resistor to
give the right meter scale,

In c¢ars the ammeter is connected
between the battery and the junction of
the load and alternator so it reads either
negative or positive amps depending
on whether current is flowing into or
out of the battery. | wanted to keep the
WeedEater motor as far as possible from
thie operating position, so it seemed that
the best bet would be to put the battery
at the operating position and the charger
a cable length away. With that setup an
ammeter at the alternator would
indicate just its output. Good enough
—that was the interesting thing anyway.

The output of an auto alternator has
considerable ripple so when powering
ham gear it is most practical as a battery
charger. In addition | was using the tiny



Top view

original gas tank, so the Weed Eater
motor would stop regularly. One
approach would be to use a battery just
large enough to carry the load until
refueling would be convenient—say 15
minutes to half an hour. My trusty lawn
tractor battery would do that. Or I could
use a battery that would power the rigs
forseveral hours, then run the generator
long enough to recharge, perhaps
during an operating break. As it
happened our local K-Mart went out of
business just in time to provide a top-
grade battery for one of our cars at a
very good price, so that made the
decision.
Motor Problems

Thedarn thing wouldn’t start reliably
and when it did, it often died. After a
few preliminary checks, I disassembled
the carburetor and sure enough the
diaphragm was stiff as a playing card.
Diaphragm carburetors control the fuel
level by balancing the weight of fuel
behind the diaphragm against spring
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tension. Neither force is large; if the
diaphragm is the least bit stiff the
machine will either flood or shut down
due to lack of fuel. | ordered a kit and
replaced the diaphragm. The other side
of the carb has a second diaphragm that
is operated by the pulsating pressure in
the crankcase and serves as a fuel pump;
I replaced that too.

I learned later that people who are
really serious about their trimmer
motors (itdoesn’t get more serious than
using one to power an ultralight
aircraft!) rebuild their carburetors every
year.

There's supposed to be a ‘priming
bulb’—a tiny squeeze bulb used to squirt
some fuel directly into the carburetor
for starting when the machine is dry.
My motor had the plastic base but no
bulb. It started okay on warm days but
from experience with other small
engines | had my doubts about cold
weather. Web vendors wanted a part
number but lacking the manual I had

continued next page



Rearview of the generator. The alternator is a 65-amp unit from an 82 Buick
Skylark and cost me $25.

none and the Weed Eater web site
denied knowledge of my model. Finally
I noticed that the bulb base on the motor
would fit the priming bulb replacements
sold for other makes at my local store.
A hacksaw and some polyurethane glue
solved the problem.

It Still Didn’t Work!

I hooked it up to the battery, started
the motor, and the clutch began to
smoke. Okay ... I locked the clutch with
a couple of machine screws and tried
again. Bad idea — it twisted my quill
shaft. Back to the drawing board...

The problem was that torque curves
of a trimmer motor and automotive
alternator are badly matched. Older
regulators like the one in this alternator
call for it to deliver a certain current at
a certain voltage, regardless of RPM,
meaning a very large torque
requirement at low RPM. Two-stroke-
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cycle trimmer motors, on the other hand,
depend on air velocity in the intake and
exhaust passages to get and keep the
mixture in the cylinder. (There are no
valves—just the piston, blocking the
ports!) They have very little torque at
low RPM, rising to a maximum at
something above 5000 RPM-—the
LT7500 is supposed to max out at 8500
RPM! The motor stalled when started
with the battery connected but if started
with the battery disconnected, the
torque requirement was so great as the
alternator accelerated through the RPM
at which it started to charge that my
(intentionally weak) coupling shaft
failed.

The solution was simple. l opened up
the alternator, disconnected the regula-
tor from the field, and brought the two
wires outside the case. Then I selected a
series resistance that would allow the



“alternator to just develop a full load for
the motor at what seemed to be the
RPM for maximum horsepower. This
‘allows the regulator to limit the
_alternator output to 14.7 volts but does
‘ot allow it to demand high output at
low RPM.

And Now, The Alternator?

" Ready to roll at last—but now there
“isn"tany alternator output? | pulled the
electrical end to investigate and
discovered that the rotor had been

running with the slip rings against the
bearing and the connection from the
coil to the slip ring had worn through.
Evidently my junkyard alternator had
previously been opened and a thrust
 washer was missing. | stuck a couple of
flat washers down there and soldered
~ thestub of the wire back to the ship ring.
It wouldn't work on a car installation
because of the temperature but in this
application—maybe.

That got it working. Once 1 got the
field resistor right (15 ohms for my
- machine) hali an hour of careful
tweaking of the carburetor adjustments
got it running smoothly at idle with the

tch disengaged and at full throttle,
delivering a bil less than 15 amps to a
~ half charged battery. The alternator
could do considerably more but my 21
e motor is maxed out at that power
- level and 200 watts is enough (barely)
for my FD needs.
Some Lessons Learned

Vintage Field Day would be the test,
but already a few things are obvious.

It's not quiet. | mean really not quiet.
But at $50 total cost the ratio of price to
quietness is acceptable. Ditto for
ignition noise. 59, more or less, on the
lower bands—forget any idea of
running the generator while on the air.

I'll bet you could make a hardware
cloth (1 /4 wire mesh) box to drop over
it and make it a lot quieter.

A 21 cc Weed Eater motor really isn't

large enough to do this job well While

the flyers hop them up to get
considerably more power, doing so
definitely increases the cost, and
probably shortens the lite. Doing it
again, I'd look at one of the 30+ cc
motors used for the largest trimmers.

A smaller diameter alternator would
givea smaller windage load. Cooling of
my unit is adequate without the fan at
the low output I'm getting.

The emphasis on stiffness and
strength was wise. The vibration level
is extremely high and if anything is the
least bit loose or weak, it won't last

In normal weedwhacker use these
motors are ‘floated” on the shoulder
sling and a hand grip on the wand.
They aren’t really built 1o be mounted.
The weak point of my machine is most
likely the crankcase-to-end plate bolts
and before Field Day | put them in with
Loctite and run a bead of polyurethane
glue around the mounting-plate-to-case
joint for added stiffness and damping.

You need the centrifugal clutch to
avoid having tospin the alternator when
starting. Not all string trimmers have
them.

Unless using a brand new motor one
should start by rebuilding the
carburetor, Get the owner’s manual; you
can order them free from the web site
for popular models and via an 800-
number otherwise. The instructions for
carburetor tuning are invaluable.

Be sure your motor is broken in before
using it to run an alternator load. New
motors run hot and combined with the
other problems of this load, you’ll have
no end of troubles.

According to the manual my model
was not designed for continuous full
throttle operation and it seems to have
a muffler that throttles the exhaust if
the temperature gets too high. The

was slowing down aftera few
minutes of operation. Make sure the
mounting plate cutout doesn’t block air
flow and use enough of the plastic

comtinued on page 42



Tools of The Trade!!
The Cleaning of Wafer (band)
Switches

by Mark Gilger, WBOIQK
11827 Fraze Road
Doylestown, OH 44230
mgilger@brightds.net

There is a right way, and of course
there is a wrong way. You can pay me
now, or pay me later. FEither one of
those sayings could apply here.

When the band switch, or other wafer
switches, need to be cleaned, you can
take a shortcutand do a quick cleaning,
or you can take a bit more time and do
it the “right way”. A quick cleaning
would be using one of the many spray
type contact cleaners and giving each
wafer a good dousing. There are more
brands than you can shake a stick at,
but the one most popular with a good
majority of boatanchor restorers, is

DeoxiT D5. This can either be sprayed
on, or applied with some type of
applicator, like a Q-Tip.

The other method, and the one | prefer
to use, is the “Right Way”. Or at least in
my mind. | use a multi-part method,
utilizing a product called Tarn-X,
Denatured Alcohol, and DeoxiT. The
reason | think my method works so well
is that I think of the corrosion, or tarnish
that accumulates on the switches over
time, as a cancer, or rust on your car. If
you don’t get it all removed during the
cleaning process, it comes right back a
short time later. I've found that if you
remove it all, it will be many months, if
not years before you have problems
again.

Tarn-X works very quickly. It often
only takes several seconds to clean a
switch. The following picture shows the
before and after results. It's applied
using a Q-Tip or other small applicator.

Use the following procedure for
reliable, long life, positive results.

“TATTEES AT
ikt

S-1-X%
Penatured

51miitil
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1) Apply Tarn-X with a
Q-tip to 1 wafer at a ime.
Go sparingly, and try not to
drip iton other components.
Don’t forget to apply it to
the contacts that rub across
the wafers surface.

2) After the single wafer
switch and its contacts are
clean, apply Denatured
Alcohol using a toothbrush
and/or small spray bottle.

3) Use a second tooth
brush to scrub the switch
down with the Alcohol.
Don’t intermix the brushes.

4) Ag an option, you can
use a can of compressed air
and spray all excess Alcohol
off the wafers and
surrounding components.

5)Move to the next switch
and repeat procedure.

6) Once all wafers have
been cleaned in the above
procedure, spray a very
light mist of DeoxiT on each
wafer and rotate switch back
and forth several times.

7) Let the radio sit
overnight betore applying
}'\t\\\'l."l'.

Probably most important,
of the above procedures, is
the cleaning process that
takes place using the
Denatured Alcohol. It's
important to get as much of
the TarniX off, as possible,
and the Denatured Alcohol
does a good job of this. ER



Hum in Sensitive Circuits from page 14

same point on the chassis. This point
should be isolated from any other
circuit, except at the single point
ground. In many designs, this single

is located at the audio input
connector, and the speech amp is located
as close as possible 1o this ground. ER

The following material was used in
part to prepare this article:

Antennas, John 1. Kraus, MeGraw Hill,
2nd Edition, 1988

Electricity and Magnetism S.G. Starling,
Longmans, Green and Co. Ltd, 5th
edition 1929

Electronics magazine, McGraw Hill,
various issues, 1939 to 1952

Radiotron Designers Handbook, dth
edition, 1953

Electronic and Radio Engineering.
Terman, McGraw Hill, 1955

Weedealer from ptlrlg.u M
housing to duct the fly wheel fan output

across the cylinder. Cutting away the
grill in the end (see photos) was the
final step in solving the problem.
Don't plan to control the charging
rate by adjusting the motor RPM. Most
of these machines have Walbro carbs
for a motor that runs at either
idle or full throttle and it is darn near
impossible to get them to work well
across the full range. Even with the
added field resistor [ had to compromise
the carb settings slightly to get the motor
to accelerate smoothly through the
alternator turn-on RPM. 1 believe the
ultralight flyers use a substitute
carburetor but the expense didn’t seem
justified so I did not explore that.
Don‘t use a coupling shaft over 1/4°
diameter. You won't make my mistakes
but other things can happen and a
coupling that's much weaker than the
equipment on either end is important
to provide a mechanical “fuse’ in case of
problems.
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Radio type instruments aren’t very
satisfactory. They don’t handle
vibration well even when mounted at
the alternator end of the machine and in
that location the magnetic field of the
alternator may cause problems. The
volimeter is not needed. See you next
Field Day! ER

VED 2002 from page 5
with ne results and | struck the station

at 1400,

Allin-all a disappointing weekend,
with most of the time being spend trying
to find someone to talk to. | made a total
of 53 contacts which was an average of
only 2.3 per hour over the time period
operated. There were apparently only
four of us running in the field this year,
at least on this side of the country.
Seemed to be very thin fixed station
activity during the period as well. | was
able to make only one contact on 15M
(see above) even though the band
appeared to be open. | heard no one at
all on 29 MH# even though there was
plenty of SSB activity lower down in
the band. On 20M | heard no one east of
Ohio and again the band tobe
. Even the usual 75M AM
The busiest activity | encountered was
the Vintage SSB group, but the way this
netis run discourages receiving reports
from anyone other than the Net Control
station(s),

Lwould like to extend a special thanks
tomy friends Tom Grove, K6LQOI, Neal
Fludson, N6NW, and Bart Rowlett,
WB6HQK, who dropped by to lend a
hand and provide encouragement. ER

Clatternel: 850 shift RTTY roundtable,
on 10137 kes USB Saturday, starts 0930-
1000 Pacific time.
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* deadline for initial,

FCC Docket from page 18
the FCC's proposed un-segmented band
plan have acknowledged that a certain

“amount of intermodal interference is a

‘patural and acceptable part of an

experimental, generally nonessential

‘medium of communicating.

. But of specific concern to the AM

 community are comments like those

from Doug Dunn, K7YD, of Montana,
who is part of a numerically small but
fairly vocal handful of opponents

~ trotting out anti-AM arguments that

were seen 35 and 40 years ago when S5B
was struggling for acceptance. Such

- arguments are obsolete today when AM
_ enjoys its place as a well-regarded

specialty, broadly accepted, and as the

fssue of “mainstream” coOmMMuUnications

has long since been resolved.
Dunn wrote in part, " AM has outlived

jits usefulness and | belive (sic), has no

place on today's crowded phone bands.”

- Dunn calls for the use of AM “to be
limited or not allowed,” and adds an
insult that the mode carries with it, in

his view, a “seemingly concurent (sic)
spatter (sic) and spurious emissions.”
The Extra Class licensee goes on to
propose a protected segment for the
exclusive use of weak signal-CW

emissions,

Let his remarks be a representative

example of the type of comments
- needing rebuttal and challenge from
~ those favoring a united 60 meter band
~ and an operating protocol allowing
- greatest adaptation to conditions and

use. The FCC has set a deadline for
“Reply” comments of mid-August. The
stand-alone
comments is mid-July.
For folks not on the internet, | can
take fax'd Reply comments with your
ture and mailing address at 503-
213-9853, and file them with the FCCon
your behalf, and on behalf of the AM
Community. EE

ER takes credit card payment
Visa, Mastercard and American Express

The National NC-80X from page 27
bounce but the NC-80X stays on fre-
quency. It is not as sensitive as my HRO
ar NC-200, especially on the higher fre-
quency ranges, but there are still plenty
of signals it can hear especially with the
erystal filter cranked in. And | just found
an RME pre-selector that helps out too.
At this writing, | have “modified” it for
QSK per my ER article of October 1996,
with a single transfer relay that inserts
an additional gain control in series with
the RF gain control and that shorts the
signal input grid of the mixer to ground
when the key closes. I've been using it
on my weekly, 40-meter schedule with
my friend Mac, WOSU in Ohio. I've
decided that it's definitely a keeper,
and it will have a permanent place on
the shelf in my Classic Exchange lincup.

Just cight months after his last
MNational-Page editorial on the NC-80
appeared in Q5T, on the first of May,
1938, Jim Millen left National and
started his own company. When he left,
a lot of his innovative spirit seemed 1o
leave as well. While National receivers
continued to be mechanically solid and
electrically sound, they were mainly
just updates on the previous NC-100
and HRO themes or “me-too” renditions
of the receivers made by Hallicrafters,
Hammarlund, and RME. That 1934
through 1937 “roll" of new,
groundbreaking developments at
National led by Millen had ended with
the NC-B0X and NC-H1X. ER

To Join AMI send $2 to:
Box 1500
Merrimack, NH 03054

A complete index of the entire 13+
years of ER is available for viewing or
downloading at the following website:

http:/f'www.qsl.net/n%0



~ CLASSIFIEDS

.20. Here's how to count the words in your ad: the heading - For Sale,
Wanted, etc count as 1 word. Your name, call, address and telephone
number count as & words. Hyphenated words count as 2 words.
Please count the words in your ad and if you're over 20 words send

payment for the extra words.

Non-subscribers: $3 minimum for each ad (up to 20 words). Each

additional word is 25 Please call or write for display
rates.

VINTAGE EQUIPMENT ONLY

ER
14643 Road G

Phone/FAX (970) 564-9185
c-mail: eré®@ frontier.net

Deadline for the August Issue: August1 |

FOR SALE: Repair and restoration on all vin.
tage equipment; 45 years experience. Barmey
Woobers, WHKSC, 8303 1L Mansficld Ave., Den-
vier, (0 BT l:ll‘lﬂl-.‘-.“"

FOR SALE: Hallicrafters, RME, Gonsel, others.
Also some military, test eguipment, VHF/RF
ampE, mire LASE, Don lelfrev, POD 1164,
Momrovia, CA 91017,

FOR SALE: Radio books, magaeine, catalogs,
manuials (opbes), radios, hifl, parts, Send 2 stamp
LEASI. David Crowell, KATEDE, 40 Briarwiood
Rel, Morth Scituate, 1K1 02AST, kil ed pifuno.com

FOR SALE: New Colling winged lapel pin, still
b maentball vershon, eliher bype - §595 + 75¢ &/
. WhZE, 1362 Via Rancho Priy, Bscondido, CA
02, (Pl 7474710

FOR SALE: Miw Ranjger 1, Valiant 1, & Navigator
plasiic dials, freg numbers in green, with all the
holes just like org - $17.50 ppd. Bruce Kryder,
WHLWW, 1 Sliders Knob Ave, Franklin,d TN
kvl el

FOR SALE Military Radio manuals, origs &
teprints. List for address label & $1. For specific
toxguaests, feel frowe o wiile or (best) email. Robert
Downs, 2027 Mapleton Dr., Houston, TX 77043
o waSyaleiboompruserye oom

FOR SALE: War surplus ibems: modulation wfme
\IBW'WII-M BITs b PTNTs BF 240WY Stancor
part 4Asl - $1L ARC 3/T-47 aircraft xonty 100-156
Mz AM - $2% Mel, WOMLT, 67750 Ridge View
D Mbontrose, COVS1-EE, (97105 244 15464

FOR TRADE Two good BCA S13A% for one
Tayhor S0A; sba koking bor Tavior 20HA. 813
TRARL Jobn H Waller Jr. 13606 W 125th Terr

Overland Park, KS &8213 (913) TE2-&455
#Frmalhererproahign

FOR SALE: Send SASE for large lst of excess
parts. publications, hum & test gear. KAAFW, 104
Clenwood Dy, Williamsburg, VA 23185

FOR SALE: Mohawk/Apache drum dial
reproductions. email for details.  Kon, ABSWG.,
abSwpdtmy linusdsp com, (281) 491-7825

FOR SALE: Vintage Radio Servioe We repair
radivm, record changers, radlios home, suto, tube &
transistors. 1940|980 Ken Hubbard, KAYWRN,
POB 792, Belott, W1 51512 (6lE) 362 - 15

FOR SALE: Colline RI9/LRR reve, ewe conady,
sl - SO0 & shypg. Stuart T, Carter [L WANHC,
o) Fermwoesd Dy, Melbourme, FL X040 (321)
72735

FOR SALE: Heath Jual trace scope 104205, munt
- 575 Sevan 20 amplifiey VHF1 50 - S5 6k D6 pulls
- 1% e ST bimchers - 55 . HRO NPW -8 dial &
drive - 35, Collerm org T5A4 manual - $30: orig
SNt pruarviaal - $10 Richand Cobwen, FL. (815) %62-
24400




WANTED: Any indo relating to ASE-8 Alrbom
Ralar st Pl Dhederlein, KLY, 6257 Perryville
R Chittenango, NY' 13007, (315). 6875456,
padsterleiniiworldnel attnet

WANTED: National NTE CW xmitr in working
connelx. 1 love National, Sylvia 1]1l,rI1IF'$_||!P1_ i3
Lawton Foster Bd., Hopkinton, RI 02835, (400)
37744912, nlvpikared nit

WANTED: Mational Co. emblems, csculcheons,
lisgos. from-equipiment, also Mational AN/ WRR2
i working order, Dhon Barserma, 1458 Byron SE,
Grand Rapids, M1 46606, (616) 451-9874
diarsemiitprod gy mot

WRNTED: Wy <fal controfled TH radio mobile
o hase, comnot contain 18 or tubes, Rox Badger,
ERIALL POB AR1E, [effersonyille, TN 47131, (812)
JRE-4524

WANTED: Marants's hr"\-lp'ﬂ. rnmphllrr W nflunjl,
frneot. Charkes Graham, 4 Fieldwood De., Bedlord
Hills, NY 10507, (914) 664521

WANTED: Tektronix T-192 storajie oacillocope
volts division knoby #366-1646-00 or parts anit,
Thanks! Robert, (3035988- 20849, rebdenvirdatt net

WANTED: Still lopking Ior manual, schematics,
irouble-ahooting, RCAF Ry by TMC R-5000A
FRES(.. David Boardman, VAZDVD, (418) B77-
13146, radioman@dbiulbaes com or

WANTED: Heatl !-Z-f}_mm';p.m_-u pource; BleW
Tl B0AD JEL coils; MeBlroy bug, Brian Roberts,
KOVEY, 130 Tara Dr., Fombell, PA 16123, (724)
TRR26ER, lr.‘}'trk].ﬂ'lrrl net

WANTED El:r'nn;, vl Lru'r'll.-« Inr C H||II1-'1 185-4;
Alsa, looking bo ivest in a T-368 or warking BC-
191 /375, KAHVG, (301 ) 831 S22, jerppiterols.com

WANTED: Audio lilter type TGT or TGR. made
by United Transformer Company., Alan Morriss,
CAIGEN, Pippingford’ Park, Nutley, Susses
TNEBHW, UK. mahawkiiiclara.couk

WANTED: Looking for a Knkght T-150A that |
mesd ifisd by the ‘60, | added a ones-tubie reactance
s il bor Behind the YR T was enclosed in PO
board imaterial which was soldersd together, Do
arvyeree v this T-150A 7 Ed Santavices, AARTY
O, (216) 521-6083. aaBtviaol.com

WANTED: Audio info, Caomeumer’s Ulnion article
[1930) Triode amplitior, magazine not needed;
fust the story. High prce will be pd. Charles
Ciraham, 4 Fieldwood D, Bedford Hills, WY 10507
(914} Bob-4523

KEM-KIT TUBE LAMPS

Lt us provide you with o wnddgue item for
yourshack, Kits boturn your favorite bottle
into a show picce or complete lamps
availnblestarting at $19.95 plus S&H. No
tube is damaged by Kits. Call for details
and gmail photos as stock changes daily
All custom made.

KEM Enterprise
PO, Box 163
Haymarket, VA 20169
(703) 754-9376, fax (FO3) 754-0821

Al major credit cards aceeplisd

WANTELY Radios Mastur catalogi, pre vl 91 2th
ed, all before 1947, RV, Matson, W1OS0, POBR 956,
I 1LL 1‘|rl.aqrfl'kr1'. I “'r"'»['l “"1 IM 11'-"'”

WH.NTF”‘ Coils 1|'ll|l".|. 1I’M hll' \mll | 10 revr or
speecs 1o duphicate, Robert Johnson, WSETN, 7230
Ledigh, Dallas, X 75214

WANTED: Enight Star f'!l:ln'nur Harme rl-urnl
HO-100A; Flmae AF-67; Viking 1-11; Valiant;
Ranger. George Ellion, #AT-5528, 10745 BT 18,
Alblon, PA 16475

WANTEL: SCR-522. other WWIL radio tor flyving
alrcralt pestoraticns. NI orexe condx, Lan Abbwlt,
KCAUFT, [2tr) F47-3539,
L B oy iatiody.com

WANTED: THX radioand foraccessories reguined
by military radiv collector. Rov, YEIILY,
ROBINSOMNGSHERC MO EDULATL

WANTEL: VLF coil sets Hél in good conds for
HROW50, lack, WBINEL OH, (937 5484110

WANTED: Olderrigs S accessories, Brian Carling
AFE, 117 Stering Pine St, Sanford, FL 32773
F'Ill"l:.-"_ﬂ'l om0/ AFIE S

WANTEL: For HEO &1 rehab 4F4C filament
current regiadatorn, eopaivalent circuit ideas welcome
Francis |, Lidd, WOEQK, Fax (708) 447-2361

WANTED: Dynamotors from WW T & Korean
wirs, [ooking for real small stees, clean & unused
Hob Ryan, 10005, CGilbert 5t Apt. 138 Hemat, CA
2548,

WANTED: Schematic, manual, ofc for Hughes/
Mbchell X-EC (WVHD) circa 1940, John, W2PRE,
1549 Shoecralt 'Rd., Penlield, NY 14526
joneljm 30 v, com



FOR SALE: OFM Heath belts - 8250 vach shpd; or
10+ for $2 each shpd, Send check or money order,
Roberta Hunumel, 202 Madvale D Marshall, Wi
SAEE

FOR SALE: Manuals for ofd ham gear of the “340s
to the s, Check WEB Catalog www hi-
manuabs.oom

FOR SALETRADE: Misc. parts, hubwes, for tulbs
goar. Sandy Blaise WSTVW, 40460 Fdgar Travior
Rl Hammumond, LA 7080, ebyrits-55 comm

FOR SALE: Older type elecironic parts &
hardware; froe vintage yer. Mail order sinee 1954
Bigelow Electvondes, PO 125, Blutfton, OH 45817
FOR SALE: VM pants, new' bosed electron tubes,
new Heathldl parts, new meters. MNorm,
1440 Milton 51, Benton Harbor, M1 490122

replication by KEVUX, ca 1918 featured by KATW]
in CQ Magarine, May, W85, 10 detailed blucprints
FAX (57 M5-8626 of e-mail <bugsimnic necs

FOR SALE: Vintage squipmeent ot the KSCX Ham

NOTICE: T-368 Registry . For info wZeriisol com
Sudbsarribe to the T- 568 & BC-A10 reflector at- hep: /
/ groups. yaboouoom / group [ T- 8 BC 610

FOR SALE Lots of odd radio & related booko.
Eugene Rippen, WBSSSS wowew muchstuff com

FOR SALE: Strong steatie anterna imsulators.

froen tweo to filtesn inches. SASE for list
Johey Etter, W2ER, 16 Fairline Dy, East Quogue,
NY 119 [F16) 535350

FOR SALE: Flease vinit www radioworld-
omnline com . We have ham gear, tubes, parts and so
much morel. Carl A Blomstran, FOB SS4TS,
Houston, Tx 77289

FOR SALE: Aluminum knob inbays, Collins, Dirake,
Mational, Hallicrafters, Heath; Collins Pial Dyum
Owerlays. Charlie Talbott. 13192 Pinnacle Ln.
Lisesbury, VA 200 P, (540) B22-564, k3 chi®arelnet

FOR SALE: Transmitters, roves, parts, manuals,
ete. Send o lge SASE. Bran Carling. AF4K, 117
Sterling Pine St, Sanford, FL 327730 hitps/ /
camie lond ATRK/

FOR SALE: Pams tubes, boolis, o, Send two
stamp SASE or eenail for sl Wayne LeTourmes,
POE 62 Wannaska, MN %781 wibioteSarr] net

FOR SALE Tubes. Wespeoialie in earty recenang
& colbector tubes & tubr related bovks. Send for
frov catabog of see www . fathuuer oom. Ceongs H.
Fathauer & Assoc, 688 W First 5t Sie 4, Tempe,
AT RSN (80} el Tile, tubesgwest nel

FOR SALE: Collins restoraton. Every irmade
& out o make @ & Art Collies buih it 50 ym
experierwe. W / MNAFZ 1L, (815) TM-I55 or
MNAPE@aolcom

FOR SALE: Collins S-line and A-fine repair. FCC
lcensed, many wyears of experience
Lablmetrocast net. (M07) 4579257

FOR SALE: Drake TR3, TRA, Swan MK II amp,
Yaesu FTI0TEX. All working . good condx, + shpg,
WTRBF, AZ. (602} Bivl- 9087

FOR TRADE: | KW HB 193k vintage AM smir
w o tubes, Trade for good boat anchos equip - BO
P'U only. WHIKS, OH (740) 998-4518

FOR SALE: Knight kit T150 & R100 w /S meler &

calibrator, both - 6275, | Kelly, POB 2%, Long Lane,
MUY G55

l Electric Radio Tuning Meter

aperale and you're ready 1o go Saves friends

ER Store, 14643 County Road G, Cortez, OO 81321-9575
970-564-9185 * er@frontier.net

This unit (built by Ron Hanking, KKAPK)
allows you to tune up right on top ol a QS0
with only milliwatis of RF going to the an-
tenna. Onee the antenna is brought into reso-
nance shown by a meter null, Mip the switch o

and saves tube finals
SO-730 conmectors connect andt to transmit-
ter, dummy load and antenna. For more infor-
muation on how this devior works see ER8al
woww kkdphk.oom

$49.95 plus $4.50 SkH

Shadiy b b guaiifies
% s Slasberard snd Americon Fopress
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. FOR SALE: Military
. communications
- www maxpages.com/ murphyjunk. Murphy's
- Surphe, 40 N Johnson Ave , El Capon, CA 92000
9 T

FOR SALE: 51)-4 filter replacements, direct
1 ke Collins masch. filter, 3.3 stal lattice,
e wtal lathoe SO0 cyele xtal laticr - $215 cach; R-

- J90A 16 kHz flat phase filter, for Hi-Fi AM - $245.

Chuck Fellon, KD@ZS, WY, (307) 322.5858,
felionedcoliey com, www leltondesign com

and

commercial

hitp:/ /

FOR SALE: Tubs list, new & usedd, wide variety
sudin, ham. Recently expanded. SASE 52¢. Bill
MicCombs, WEBEW N, 10532 Rartlett O, Wichata,
Se212-1212

FOR SALE: Parwl setiishing Jobmson Ranger

et - S350 Valiant sets - WY Johnson S0 wets -

300 Collire FYRN A, front side - $125, both sades.

 -52% Hammarhund HO- 180 series paned & beaed

« 200, cab add $100. hitp./ / wipnt Skcoom. Diee
B W. hllain St Warymeshorn, Y & 2960

580 2493161 Cell: (S40MR0-T179
. FORSALE: (2) Rhode & Schwartz 159W HF xovm

e

S e Ty o e

o —

FOR SALE: Comvert any walttmoter o read PEF
Perfect for AM /5B - 51999 ppd for complete kit!
HI-RES, 8232 Woodview, Clarkston, M1 48348,
(248) 391 -0, hirewlirust net

FOR SALE: Complete hardware set to connect
Cosllins W2 o KW - $19.95 ppd. Warren Hall,
KZOD, POB I82, Ash Grove, MO 65604,

FOR SALE: Repair. upgrade, performance
micmdaficaton of tube cosmmeGatons & fest oguip.
Accepting mosl military, all Collins & Drake
gy, o Hhae betterr efforts broem others. Labeorabory
porformance dooumentation on fegqueest. Work
goaranterd. Chuck Fellon, KINJZS, Felton
Blectronic Design, Bos 157, Wheatland, WY £2201.
(307) I21-5KSH, feltoned@colitey com,
womow bebondesign oom
FOR SALE: Ur odd Q51 card? Search by call foee.
buy find at $1.50 ppd. Chuck, NZSM.
CRBCS T dproatdigy net

FOR SALE: New Release. For detads e 2-stamp
LSASE b (ke Tyme Radio Lo, 2445 Lytonesville
Rd. See 317, Eint'."n! MDD X9L0

DOCES-C-1 1990 vintage all masde w /bocks. Tom
Berry, WSLTR. 1617 W. Highland, Chicago, 1L

~ fDBAD. (7TX) 2625360, 262016

FOR SALE: WACOUSNWYX tebephone filters. Just
Pugin 1/813.98, 27625 1760 Money back Cecl
Palmer, 4500 Timbercrest Ln. Wacn, TX 76705
(254) 795001, whnweilthotmail com

For Complete Information Please Visit Our Web Site
http://home.attbi.com/~zcomco/Index.html

Telephone or Write:

Z Communications Company
410 Lawndale Drive
Richardson, Texas 75080

Z Communications Company
Quality “Boat Anchor” Alignment & Repair Service
Reproduction Parts & Assemblies Including

Crystal Door Covers & VFO Dials For Heathkits
Crystal Hole Plugs & Relay Plugs For E. F. Johnson
Dial Overlays For Collins 51] / R-388 Series

Complete Interconnect Cable Assemblies For
Collins, Drake, & Heathkit Equipment

Chemical Ground Rods & Many Other Items

Glen E. Zook, K95TH
grook@attbi.com
(972) 231-5011

rcomcoWattbi.com




WANTED: ARC-5 revs, racks, dynamators. Jim
Hiebert, 1572 Newman Aw.,_}..tknwm‘ld.l'lll 107

WANTED: Anthgue bubes. Paying S40ea for good
used type 207 tubes (not AJ. Buy list & new 2000-
2001 catabog of collector tubes available. See
www Lithauer com. Goorge M Fathaver & Assoc.
B3 W. First S0 Ste 4, Tempe, AT B5I81. (4810 96
T, tubessiope est.net

WANTED: Okt rmilitary radar displavs, soopes.
anlennae, reoeivers, manuals, ot Fyen hall on
iema' Willlam Donselli, 15 MacArthur Dr

Carmel, NY WS 12 (SUNI25- 2547, aw INSE@osin org

WANTELD: Bencin raclio reve RA-TH; Belguim set
RST-101, George Rancourt, KIANX, MA, (413)
S27-AMM or !l__lfl!’*ﬂ‘il‘nﬁpﬂl\ﬁtlﬂ

WANTED: Collins TOK-2 FTOs working or not:
INEZA diodes; Bretting 14/ 14AX manual Clark,
WOBT, KS, (785) 86-2112

WANTED: Seviing unbruill Hoathbats, Knightkits.
Gense Petont, POBT 164, S0 Davids, PA 19087, (610)
22420

WANTED: Electric Radio; Antigue Radio
Clasaiturdds; Old Tomers Bulleting Alsn Mark, POB
72, Pembroke. NUA 02359

Dave Curry Longwave Products

Replacement mechanical filters for the

Collins 75A-4 & R-390A

R-390A filter Top, 75A-4 filter bottom

These are exact duplicates of the originals using the latest Collins-designed
mechanical filters. The electrical specifications meet or exceed the original
Collins design. Ray Osterwald, NODMS, well-known ER contributor says,
"Dave Curry's filters are belter than the originals”.

For more info go to www.75A-4.com/

These (ilters are available in the following bandwidths:
* CW - 500 cycles
r * 558 -25ke
*AM -6 ke

$199 plus $4.50 S&H
In stock for immediate shipment from the ER Store
Money-back guarantee
Visa, Mastercard and American Express

ER Store, 14643 County Road G, Corter, CO 81321
970-564-9185, eréfrontier.netl
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quance U GEETEEETEY AB-1244/GRC MAST KIT
— v Haa twelve aluminum alloy
.f; .nu-irh on stesl secthons lorm etur-
T dy, yet lightwaeight 30 foot
1.7 dia masl, Kl in-chades
= S e each lower and Upper soc-
L ™™ thonm, one Ba owes and upper
ois | sdapler sections, gin pole swiv
ol base, four ea 36 and 42 It
guy ropes, four guy stekes, two guy rings plus 2.5
pound siedge hemmer  Part of OF- 254 GRC anten-
ra set: 30 e ah. NEW, 5139.50
MTLOMN BAG for sbwve e B30 S0 Sem Weh for detaie

R-390A SPARE PARTS
IF Amg with good Allers. but leas ATS10. used, $125

RF Amp “As-is" lor Less hubes crystal oven
e CoeTieT 40 0

Boal Freguency Oscilletor, used, 530 00
Band Crystain, used. 510 00 sach
Counter Dhal, vsed, 318 .00
Handbess par palr, umed, §8 00

Power Supply withou! tubes, usaed $7% .00
Shipping b extra on all merc handise

SEND FOR OUR
LATEST CATALOG !!

SOIPEY

=
)
-

BN |

BEULE LY

The Hallicrafters CD-ROM

Ok old radio fans, here is a CD that will help restore that old

Hallicrafter radio. This CD contains historical references,

weblinks and 125 Hallicrafters owners manuals and schemat

ie diagrams, This CD-has it all - we wanted to include all

manuals but ran out of room on the CD to put any more than 125 of them, but

we have all the major ones and the most prevalent, from the first to the last
. More data about this CD is on our web. Now Shipping - $ 89 postpaid

Other CD-ROM Publications: All vears of QST 1915-1984, Radiophile
Vols 1-3, Antique Radie Repair Vols. 1-2, Radioboys, Amos "N Andy, RCA
Radiotron Handbook & “H-_:{']Il.lhi‘ Manual, Riders Troubleshoolers Manuals-
all 29 volumes, Dial-Cord CD, Sams Photofact Series, Military R3go-
RagoA/URR, Zenith Transoceanic, Military Radios Vi&Vz2, All Collins Radio
Ham equipment, RCA Service Notes 1923-1040, and more!

Schematic Diagram and Manual Service - Over 200,000 schematics on

hand and over 10,000 manuals! - Call us/

I Mmmmﬂ 2043 Empire Central - Dallas, Texas 15235 (214)358- l

£195 - Fax (214)357-4693 - Internet: hitp://'www radiocra.com

I s e o A
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CDs From the ER Bookstore

By Radio Era Archives

R390-RI90A /URR Technical CD-ROM -5 57.

RCA HB-3 Tube Handbook - § 75,

RCA Radiotron Handbook, 4th Edition - § 62

Radio Boys on CD-ROM -§ 39

B0 vears of Q5T - $ 3995 per set (generally 5 or 10 year set)

All 11 volumes - special package pnice - $ 373

Collins Radios Technical CD-ROM senes. Vol 1 - Collins Recetvers; Vol. 2 -
Collins Transmitters & Amplifiers; Vol 3 - Collins Transceivers; Vol 4 -
Accessories, Power Supplies. VIRO's, etc. Each CID - § 7, Complete Set - $ 279

By Hamanuals
Drake equipment operator and service manuals on a two CD set by Bill
Turini, KA4GAYV - §71.95

By Terry Perdue
A new CD that chronicles the history of the Heath Company with over 1000
photographs, letters, newspaper articles, catalog covers and other material

never before put together in one publication - $24.95

By August Johnson, KG7BZ

Military Boatanchor Manuals, Volume 1 - $45, This CD is one of the best
manual CDx on the market. It contains the following manuals: ART-13, -A,
B; BC-221-A, B, C.DLE.F., K, LLM, N, O, P, Q. R, AA, AC, AE, AF, AG, AH,
Al, AK AL BC-212,-A, C,DLE F, G, [, L, M, N, HX, NX; BC-314, -C, D, E,
F,G; BC-342,-A,C, D, F, I, L, M, N; BC-344, -D; BC-MB-], N, Q; BC 375-E; BC-
610-E, F, G, H, 1; BC-614-E, F, H, I; BC-779-B Hammarlond Super-ro; BC-
794-8 Hnmmnrlund Super-Pro; BC-1004-C Hammarlund Super-'ro; GRC-
19; PRC-6; PRC-8, 9, 10; R-388; R-389; R-390; R-390A; R-391; R-192; T-195;
SCR-274, includes: BC-453-A, B; BC-454-A, B; BC-455-A, B, BC-456-A B, BC-
457-A; BC-458-A; BC-459-A; BC-696-A; BC-946-B.

Military Boatanchor Manuals, Volume 2 -545- contains the following
manuals: ARR-41; BC-611-A,B,C.D.E.F; BC-9398; CV-157; CV-591A; GRC-
26-AB.C; GRR-2; R-274; R-274-AC; R-320A; R-483,-A; R-520; SCR-578-A.B;
T-368,-A,B,C:TV-3B; TV-7 -A B.D; TV-8: TV-10; URM-25-C.D.F, G, H; 5X-28-
A: S5X-73; Hammarlund SP-600; Zenith Transoceanic; Gibson Girl.

Please add $4.50 S&H for each order
Visa, Mastercard, American Express

ER Bookstore, 14643 County Road G, Cortez, CO 81321
970-564-9185, er@frontier.net

FOR SALE: HIT jor KWM-2 and S-Line No FOR SALE Alurminum heal dissipating plate and
moclificatuons for KIWM-2 59 95 tested /4295 for grid connectoes for all X 4 and T sevies Fimac
kit SASE for detanks amad order mto. fohin Webb, tusbs, o hushing S5SNL7 & AN S s and 10T s,
WIETC. Box 747, Amberst, NH 05151 etc. Alan Price, fiar 75260 com
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ELECTRON TUBES FREE Cata-
log, over 2,000 types in stock.
Electron Tube Enterprises, Box
652, Springvale, ME (4083. (207)
490-5870, FAX (207) 490-2228

Mlhﬁﬁmm? WANTED: (5L cards from okt/ pre WW 1l Ham

And licensed now 7 DX countries: obd regen kits. Hajime Swiruki,

Then you should belong to the Nishikuniyoshi 1644-24, Ichihara-Shi, Chiba-Ken,

Quarter Cenlury Wireless Association e ]

For informaton write © WANTED: WW [ Japanese xmirs & roves {parts,

159 E 160 Ave,, Dept ER plug-in cotls) for restoration & ER aricles. Ken

Eugene, OR 974014017 Lakin, KD, 63040 Britta S Ste. C106, Bend, OR
hilp/fwww gowiong ) GTTUL £541) 923101 kilakdeiaol com

 WANTED: Oid Callbooks. especially those
Eovering the years before 1900, Alan, WIBV, PA,
IS SO0 or WIBY @arri net

 WANTED: National HED black wrinkle spios,
- galk coil b, colls; Western Electrc homs, sprbos,
g, mies. Barry Nadel, POB 2000, San Francisco,
A 129, bradebicore com

WANTED: Collins 308Y, basket case OK -
wekcomed. & Chicago SIW CMS-2, high-level
musdialation st Tavior T21. Jerry, WSEGD. COy
N 97 2500

WANTED: Cosnplete manual for Heath FX-2BC/
W o from Heath GIDNST RAC
sysbemn. Louis DF Antuona, WASCRZ. 8802 Ridge
Hivd., Brooklyn, NY 11209, (T1%) 7489612

WANTED: New of used unmodifid DC3594,
DO, TI8/ARC/S, TI9/ARC/S, CBYS2232,
Lowiis Lytch, KZDET, 117-33 230th St Cambria
Jamaica, NY 10411-1806. (718) 528-5065

WANTED: Kletnschmidt teleprinter models: 311,
21, (AN /GO0, AN/GGC-16, AN/UGC-35..)
Tom Kleinschimidl, 506 N. Maple SL, Prospect
Hits.,, IL &70- 1321, (847] 255-8128

Manuals, manuals, manuals for radso-

-;wpmrnl to buy or swap. Catalog
m Markavage, WAZCW A, 27 Walling

ille, N] QHRT2, (732) 236-85964
WANTED: Collecting military electronics
including, radio, radar, RDE and test, manuals &
Aeratiure. William Van Lonnep, POB 211,
WL MA D1463, (978) 43386031

mmmmummunuwmuumm Q5L
showing pre-WWIL ham shacks fequip.
. WIKRM, NY, (631) 380-9011,
M‘l"‘“" nirt
gmm Stancor/Chicago PCCIN, PCO/
RCRISO; Trind A-S-J, A-10-, A-11-f, A-12-
* LFORSALE: Books, send SASE. Richard Robirson,
IO 1425, Wallinghord, CT 0692, (XI5} 9490871,
 rchmivierods com
m B-J90A rovies, parts nigs o retorable,
will restore vours at tessonable prices. Walter
Wilson, KEADF, (70} T33-a323,
- wewibon@iknology net. www knology net/
wrwibam

 WANTED: Ik o ntrs e by Ckmagh-Brengle
G Used by the COC, in the mid 10 late 305 Any
whﬁwﬂlﬂnm
, POB X015, Matthews, NC 28106 (7TH)
s e, kA vvy itneiles et

WANTED: Visltors and tubes by museum. Old
and odd amateur or commencial tubes, (orelgn
and domestic purchased, traded or donations
wiloome, All correspondence answened. Kol
Ye Olde Transmitting Tubs Museum, POB 07,
Crescent City, CA 98831, (P07) 466470

WANTED: WWIITBC010-1 serien cr warlber sty
BC-73% interphone contiol box, BC-052 rove, Steve
Finalli, NANNG, 37 Stonecroft Dr,, Easton, A
THO45. (610) 252821 1, navradienbur. ot

WANTELD: 1950's Popular Blectronics; 1961-65
Heathkitcatalogs & Raclio- TV Experimenter. John
Cuirths, WOCAR, Y1465 Frankhin 5t Englewood,
COS01 10, () 781-8007, wocarlarrlnet

WANTED: Svarching for RMECT-Hi0aor 3RS xmitrs
and info about them. David Edsall, W1TDD, 156
Sunset Ave, Amberst, MA 01002 (413) 5490349,
dhednaicroc ket onm

WANTED: RBR/HBC roves, par aplys, cables &
RAK RALequip Andy Miller, KD& KX CALE)
-9, armullerthouifand com

WANTEL: Ovig Heath manuals for ham & test
 Pheane state consds fie price. Warren, K1BOX,
N, (B8] o8- 1922, L 1bowitan] net

WANTED: RUA 140, 141, AVESA. GF K8, KROX,
KBS, Any conds. lames Troherne, 11909 Chapel
R, Clifton, VA 0124 trebermeiierols com




name i, we may have i,

Purchase Radio Supply
227 East Hoover Avenue
Ann Arbor, Michigan 48104
L

PURCHASE RADIO SUPPLY

Elecine Radio enthusiasts. Tived of antiseptic electromcs stones” The answer 1o this sad
I condition is a heavy dise of Purchase Radio Supply.
Loolang for transmitting and receiving tubes, components, hardware, and publications? Yoo

TEL (7TM) 668-8696
FAX (73} 668-8802
e-mail: purchrad (* sol.com

CONVERT YOUR WATTMETER TO READ
TRUE FEF FOR LESS THAN 530¢ The PFINC-1
el avamertt vomar Average Keacling w aftrmetes i
Peak Porarey? Frven woorks on the Bard 47
$19.99 o« $2.95 ShM for ihe LSA and Canads
I RES COMMLTNEC ATHONS, T
20 Wommbvwrs , ( larkubon, M1 S8008
A 2K T b o g b o

WANTED: WW [l Cerman, lapanese. ltalian,
French equipment, tubes. mamuals and parts. Bob
Corahamn, 2105 NW Wah, Olidlahworna Caty, OK 73112
{45) S25- 337, bghoritaol com

WANTEE: Hewth{arar, uwnassembled kits,

and manuasls. Bill Robbis, 559 Chickader Dy,
Kalarmazoo, M1 #5009 {616) 1757978, billrobl et
furse et

WANTED: Service manuals, originals. copees for
copy of HIP TO0B, HIF MSE2A, HFF 11710A. Will pay
ALL exp. and moee! Reinhard Wisschholf, 7 rue
dus Deebuiche, F-7H120 Rambouil Let, France. Tel/
Faoc OO 1 304 1010 (2

WANTED: Scolt Special Commumications movr

EAAJL, please call, Kurt Keller, CT, (2037 431-5740,
k21 I Miearthlink. et

WANTED: | wish o cormesporsd willh owrness of
Naticnal FBT / FEXA [ AUS cofl sets. Jim, KESDSP,
108 Baylweld Dr.. Brandon. FL 33511
i clifford @june com

WANTELD: Parts for & TMC GPT-750 xmitr. | need
the AN modulator deck and other parts 1o restore
this unit. John, KF2JQ (718) §73-0524
prrussofacau budialosda

WANTED: Husssian | 58 MHz military tramsociver,
type FIRELI). Wil pay well for a good one. Leroy
Sparks, WESYC, 9234 W. Me Fadden Ave., Santa
Ano, CA 92707, (714) 540-8123,
leroysparksiearthlink el

WANTED: SW3 H30A and 835 colls. | will trade
iy oxten eolls SWO codls, Hank Bredehorst, 2440
Addrian Bty Nawbury Park, CA 91320, (H05) 495-
HOOT

WANTELD: Long wirvants ATI01, ATIOL GRC-9;
DY HRE/105; PPARFGROY, counterpoise CIM2 & 12
GROD; BOMWA pwr conn PLQIOZ /103, KALZOR,
348 N. Main St Stoningion, CT 06378
WANTED: Cilole King 500 1/C; Viking Valiant
LAIE Viking SN, Heathiot Mohawik, Frank, (%169
6354904, rankdeliechake@sprintmal.com
WANTED: Matsonal SW-3 maosdel |, version 3. Uses
32-32 30 tubes. Dean Showalier, WSI'IR. 72
Buckboard Bd , Tiperas, NMW 87059, (515) 286-1370

WANTED: Colline 30K1 xmir; abso noed org
manuals & literature for 75A1, 12V, J0K1. Faul
Kluwe, WEZ0, POR 84, Manchester, M 48158
(7H) 428-2000

WANTED: Toktronis memaorabalin de promotional
literature or cotalogs from 18946 1980, James Troe,
MEARW, POB K20, Mot Bprings, AR F1902. (501)
T16- 1544, Fx 613-ATHL, janis, (roslifbom net

WANTED:C ollins promaotional litera tume, cotalogs
angd manuals for the period 1933-1993. Jim
Stiteinger, WAICEX, 23500 Via lrana, Valencla,
CA 91355, (6il) 259-2011. FAX (661) 259-2430

WANTED: Information /service manual for
ITTPLESSEY IME 5000 marine radio co. limibed.
Similar to Plessey PRISS. Al Royee, KESCT'S, CA
(310 BIZNRS, alan royoeitrw com

WANTEL: Class B driver wfme & /or outpat sfmr

e S5O0 alum o, both 10 watt. Robert Blaney.,
WY9FEL, 127 Westhawn Dy Diacatur, IN 46753

WANTED: Colline 12V & Callinn T5A seriess Globe
Soout; National SWSEL KW, CA (i 6354954
frankdeliohuasdtspenntmual oom

WANTED: Hallicrafters SX&S or SX115. Larry
Eedemored, 413 Bediont Dy, Dubuth, GA 50056
7708 495719

WANTED: Clean fully functonal w / mameals
Swrarw FCTo, FS1 anad WHINOA  Contact CaAN]
A a2yt oom

WANTED: BC-348 rove. Jerry, NSKYE, OK, (#05)
VI

WANTED: Service manual/schematic for
Antera coupler CLE- 1 382C ) FRE. Navy Tvpe by
Hadiotronics, bne. Van Nuys. Calfornia. john
Thowmas arwestbeow gt bk ret
WANTED: NC -0 or N - W0 other

modeds comsadened. Diave, KOHDO, 1N, (7651 354
R4




The Collins Video Library

The Collins KWM-2 Video 4 hours - $8995 Highly detailed video on operation,
rebuilding. alignment. troubleshooting and neutralizing of this dassic! A must for
anyone who owns and operates a KWAM-2/2A. Printed documentation included.

The Collins 755-3/325-3 Video 3.5 hours - $74.95. An in depth examination of the most
popular version of the S-Line. Operation, modification, alignment, neutralizing and
more! Much of this information applies to all versions of the 5-Line!

The Collins 30L-1 Video 1 hour - §39.95. A complete guide to the 3L-1 amplifier.
Operation and safety, updates and a discussin of the 811A triode. Leamn the secrets to
The Collins 305-1 Video 1 hour - $39.95, Finally, the one everybody has wanted! This
“estraordinary video describes operation and uger safety, maintenance and modifications

of this classic Collins amplifier, Very informative—truly a must for all 3051 owners,
Printed documentation included.

The Collins Amateur Radio Equipment Video Spotter's Guide 1 hour, 40 minutes -
824,95, Close to W individual pieces of Collins Radio equipmient are shown in the video,
Examples of some of the gear covered are: KW-1, KWS-1, 30K-1, 20V-3, 75A4, KWM-2,
S-Line, KWM-1, 305-1, 30L-1, KWM-2580 and much more!

The Collins KWS-1 Video 2 hours - $39.95 This video is the perfoct companion to the
75A-4 video for owners of the "Gold Dust Twins™ Butch Schartau, KOBS, shows you how
10 operate, maintain and repair your KWS-1. Watch as Butch goes through the entire
aligrument and neutralization process, as well as showing vou how to properly operate
this famous transmitter.

The Collins 75A-4 Video 4 hours - 589 95 This video is four hours of information on how
to repair. maintain and restore this classic recetver. Buich Schartau, KOBS, guides you
through all aspects of keeping your own 75A-4 running like a top.

R-30A Video 7 hours - $109.95. Here it 5! Long awaited by serious “boatanchor”
enthusiasts! The ultimate receiver now has the ultimate video to goalong with it R-390A
expert Chuck Rippel, WASHHG, covers an absolutely Inctedible array of information in
this "heavy duty” videa, This video looks at operation, its modules, cireuit description,
frant and. rear panel defails, complete mechanical and electrical alignment, PTOs,

evaluation, modifications,  troubleshooting and restoration. There is
nothing like this video available today, at any price!

R-3190A Addendum Video - $49.95 Another 3 hours and 40 minutes of R-3904A
information from Chuck Rippel, WAIHHG

S5P-600-]X Video 4 hours - $89 .95 Chuck Rippel WAIHHG, takes us through all aspects
of the SP-600-]X—repairs. restoration and modifications. This video is a must for any
newoomer attempling, to work on the SP-600.

All videos are now available in PAL version!
Purchase three or more videos and get 10% off the retail price!

Add $4.50 each for the finst two videos for shipping & handling within the US A,
additional videos are shipped free.

Produced by Floyd Soo, WHRO (ex-KFBAT)
ER Bookstore, 14643 County Road G, Cortez, CO 81321
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WANTED: Info & relerences on PROC -6 walkie/
talkie. Louk Y Antuono, BE02 Ridge Blvd.,
H.nmh!]rn. MY I!:_‘IH (T18) T4H-96]12 afier & ™

WANTED: Info on Audio Development Company
wimrs ASIHA (ADC 14) & ASSSS (ADCT) Buolby,
W AR RO, (A18) V5-0442. healmearm@Bmsn.com

WANTED: Mational Radio HRO-500 table spkr
HFHROSS00TS. Koger Zaun, WILVY, #M02 W
Parkview D, Mequon, W S3092. (262) 201-45931,
wiivvlmolcom
WANTED: Exc tronl panel & cabinet for K-358
(5113). Roger, WY, 007 M7-2510, kidThis@trib. com

Keep
Your ER Magazines

Organized!

Book boxes sold in sets of 15 - $15.95 plus $4 shpg. For
numbers less than 15 - call. Shipped flat, easy to put
together, no glue required. Each box holds 12 magazines.
These boxes are also the correct size for"Antique Radio
Classified", "The Old Timer's Bulletin" and "The Tube

Collector".

970-564-9185, er@frontier.net

ER Bookstore
14643 County Road G, Cortez, CO 81321

Visa, Mastercard & American Express



SALE: RCA tube manuals, RC-15, RC-20,
5 ARRL Harcdbooks, 195, 1968, 1972 & 197K
SE o list. Charles Beett, 5980 Ol Ranch Bd .
W CO SOWE. (T19) 495-8660,

SALE Repro Mameplites, B-F0A gerer -
B 513 and S51j4 exact replicas - $12 Tom
arcobte, NSOFF. 210 Clemn Dy, Lafayetie, LA
! mu'itl'yilnm'um
HI.L Used technical books - radio,
i math, military, magazines, etc. Lise §1
i mmlwﬂwﬂtlﬂﬁmw
lxe, M 48462
; mmLmnmu.mmnm
' TR 35
MWAEAI mmﬁsmmﬂm
LL,._.
CE: Visit Wﬂﬂm a wobsiie
s brad bl ham racdan & vintage radue
s bt/ / wrwew radioerg com. let's radio

SALE Troasmes from the choset! Go o
www cfpworld com /microman to find some
1 items many Hams woukd hust for! Guos,
WA, [00) (P08 o gusdioea-net comn

FORSALE: Vacuum tubes NOS, used, some smiy,
BASE for list, EF. Hayes, WETFN, 3109 N, Douglas
e, Laveland, CUY RISIH

FoH lhl.l!: Heath Nostalgia, 128 pg book
i listory, pictures, many stories by
ime Heath employees. (See BOOKS inside
MﬂlTﬂr}'Mw 18617 65¢h Cr.. NE,
e, WA QRITS

FOR SALE DE Maraaks SSTA DXIOETSAL,
mnmmn:.mm1m
Bernund, POB 009, Ovlardo, FL 52565 (407

SALE: Soolt Communicalions rove RBOQ -
B Hallicrafiers S- 3808, C - $45 ca; R-48 sphor - 50
0, 5110 parts units - §15 va; National NCSTH -
i Cornnaco Tombstone - $125; Magnavos M-
m type splr - $75; (2) Vibroplex bugs - $125 ea;
b wials « $5 vl soveral antenna funors,
IO Hallicrafters wiovr, Tom Stiebel, ABGER,
b St Yutan, NE 6RITA, (402) 625-2013
L SALE: New Eimac 410004 - $175; glass
= $55 aluminum air socket - S6 Joel
17 Compess Point D, Oriental, NC
MADE: Codlans B- %2 . 2% B - 5068 - §100;
- SRSD: BEW /LPA-1/LPS1 - S1200 &
mmm POB 161 Dadeville,
1 (2568257 stimber@Likemmartin met

5
i dots and manuals - $350 + shpg. Heath

i

= '_‘-.‘_-.,H.._ =
n—Er .le-

FE_=3

=] |..2-E‘_

=

1L VTVM-$50, Dovid, WOMKASARRLNET.

FOR SALE: DX-35, DX-40 reproduction n'pﬂll
doors. §11.50shipped. Texans add 5.25% sales o
Glen Zook, 410 Lowndale Dr., Richardsan, TX
TR

FPOR SALEFTRADE: Transmitting/rev'y tubes,
new & used - 85¢; LSASE for list. | collect old &
anigue tubes of any type, WANTED: Tavior &
Heintz-Kaufman types & lge tubses (rom the old
Eimac line; 1527 thru 2000T for display. John H.
Walker Jr., 1806 W. 1285th Torr, Owverland Park,
KS 66213 (911) TR2-6455, jhwalkerprodigy met

FOR SALE: Hallwratters S-108 in o] conds &
works guod -$100 < shpg, Vern Soyder, S Parkview
D, Wimader, GA M0G0, (770 3071459

FOR SALE Caleru stals, detexton., radum, parts,
ebc. L. Gardner, 458 Two Mile Creek Rd.,
Tonawandla, NY 1150 radiolend@acl.com

FOR SALE: Gt B LG, nice-conda, oparating on
L BAS - 81500, KT, AZ, (928) 537-2450,

FOR SALE: {2} National NCIESDs, both need
work & clraning - $400 both + shig. Noonan, C
(B43] T26-5762

FOR SALE: Drake TR w/RVA - §325% Heath
Mohawk - $27% Hallicratters HT-T2A - §350 Allin
very good comds w /manvaals. Bob Braza, WIKMBE,
MA, (S8 222-5551

FOR SALE: Tubes: sfmrs moters; gear rediooers;
SASE for list. WANTED: Philco output sims 32-
o EF. Hayes, WOIFN, 3109 N. Diouglas Ave_
Lowetand, CO AR

FOR SALE: Collins SM-1 mic - 830 Hallicralters
BT sphr - 875 Hallicrafters K-47 mobile -
S75. Richard Prester, 131 Ricge Rd., Weest Milford,
N OT480, (973) 7282454, rprosteniiwarwick net

FOR SALE: Heath SBA00 - $175; SB400 - $175;
HWI101 w/ HIP23 - $250; Drake TR4C - R350; TR3
= 8175, Ken Sands, KETFD, (734) 453-7658,
b sands@ifjuno.com

FOR SALEHallicrafters SX-115 (Ham-Band ) rove
- SO0 Codlins 31265 RE) VRO, walteneter. phone-
pratch - $5900; Drake T-4XB xemtr and AC 4 pwr sply
« 8575 Swan SOCX and 700 OO w/both 117
supplies - S800, Bird 43, with BF sampler, 3 abugs -
$300, Jeif Covelli/WARSA] (440) 95 -adid,
waSsapiong web com

FOR SALE: Hwath SB-110 w/pwr sply & sphr -
5200 + shpg. Kobert Blaney, W9FRL, 127 Westlawn
D, Decatur, [N 46733




BACK ISSUES

All back issues are available ot $38 per yoar (any |2 issues)or $3,73 for individual copies. Buy
the entire first |2 yeurs (01-8143) for $345 Special deal on last four years (9th year through
12ih year) - S100, These prives include delivery in the LS. Foreign orders please inquire.

i
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COMPENDIUMS

Collins 75A-4 Modification Compendium- all the faciory modification bulleting from Collins
Raddio Co., all the articles printed in CQ, Ham Radio, QST and ER, 85 pages-

$20 plus 83 5&H

Service Modification Compendium for the S-Line, KWM- 17124 series - 260 pages -

45 plus 54 S&H

Service Modification Compendium for the KWS-1, 32V and T5A series - 42 pages -

$15 plus 83 S&H

T-SHIRTS

The front displays the logo from the cover of ER (the tube outhne, Elecinic Radho, amld celebrating
a bygone era’). The back has “Real Radwn Glow m the Dark” (used with the permussion of Classic
Readince). The T-shirts are U5, made by Hanes and come i S M-L-XL-XXL . The color i juid a lisle
lighter than ihe cover of ER - 315 del. (316 for XXL}

BOOKS

Vintage Anthology - Book 1 by Dave ldbwmasl, WASVVL $14.95 - 10% = 31345

The Firu Fifty Year: A History of the Collim Radso Company and the Collins

Pryviusomn of Rockwell Insermatsonal 00 08 . (0 = S0 94
Commumcations Reorivers. The Vacsum Tube Era 1911- 191

by Raymond 5 Moore____4ih Edition ___ $19.95 - 107 = $17.95

Oncilloncopes, Sclecting and Restonng 8 Clasasc by Stan Geffidn $24.95 - 105 =522 45

Hesth Nostalgias by Terry Perdue, KETP $14.95 - 1Mk = 51545
Rados By Haibicrafiers by Chaci Dacbiy— - — 51993 - 105 = 12093
Tramumitiers, Faciters & Power Amplifiers by Raymond § Moore———-321 95 - 10% = $19.75

Roceivers Past and Prosent, Communic stoss. Becerers, 19842- 1997, nd Editios, by Frod Ontenman,
~ 524 9% - 1% = $22 45

Hiram Peroy Manom by Abcr Chink Sobamacher $1995 . 108 = §1T 95

Tube Lore by Lodwell Sibley : 51695 - 10% = 51523

A Pictorial Hisory of Collins Amatear Radeo Equipment by lay Miller, KKSIM____$59.95 -
108 = §35.95

Tube Testers and Classsc Eloctonic Test Gear by Alan Douglas $25.95 - 10% = $23 35

Arthur Collins, Rsho Wirard by Ben W Sicams SIR9S - 10% =$17.08

Please add §3 S&H for one book and $1 for rach additional book. |
Three or more books shipped free!

ER Parts Unit Directory

1 you need a pan for & vistage testorution send 3.2 and an LSASE | 34 poutage)
foor & Tt of parts units, I you have & parns wnit, consider patting o on the lis

= .«"!\.“‘.1\.'-’: e r T ot P 14 0 T




W7FG True Ladder Line

m e = Movrires! rpesiarsce - 000 (f s « Spemachers - Ligh'
aphe, Low Wirnd-Loscing 8 Long Life = Wirs - 1§-Gaugs,
Manu P0-Strwnc), FO0M Coppsss = O consaci S squipvnan i
e arierne Smssior (gysked) © Mo Sokces « W0 R o
Lk L wrill s Dosdied Acberrs

Over 350
Manufacturers
and over
6,000 Manuals

FREE
800) 807-6146
CATALOG (wwi.w?fg.com

(800) 807-6146
www.w7fg.com

Subscription Information

Rates within the US:
2nd class - $32
1st class - $42, with envelope - $46

Canada (by Airmail only) - US $48
All other countries (by Airmail only) - US $60

Electric Radio
14643 County Road G
Cortez, CO 81321-9575

Visa, Mastercard and American Express

Phone/Fax 970.564.9185
er@frontier.net
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