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Electric Radio is all about the restoration, maintenance, and
continued use of vintage radio equipment. Founded in May of 1989
by Barry Wiseman (N6CSW), the magazine continues publication
for those who appreciate the value of operating vintage equipment
and the rich history of radio. It is hoped that the magazine will
provide inspiration and encouragement to collectors, restorers
and builders. It is dedicated to the generations of radio amateurs,
experimenters, and engineers who have preceded us, without
whom many features of life, now taken for granted, would not be
possible.

We depend on our readers to supply material for ER. Our pri­
mary interest is in articles that pertain to vintage equipment and
operating with a primary emphasis on AM, but articles on CW,
SSB, and shortwave listening are also needed. Photos of hams in
their radio shacks are always appreciated. We invite those inter­
ested in writing for ER to write, email, or call.

Regular contributors include:
Chuck Teeters (W4MEW), Jim Hanlon (W8KGI), Tom Marcellino (W3BYM),
Gary Halverson (K6GLH), David Kuraner (K2DK), Bruce Vaughan (NR5Q),
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Editor's Cornrnerrts
"Honor Your Elmer" Contest
The Honor Your Elmer con test deadline has been extended
to Decem ber 29, 2007 to give everyone a chance to enter!
2007 Elect ric Radio Heavy Metal Rally

T he annual Heavy Metal Rally will be held th is year on
Saturday, De cember 29. The Heavy Metal Rally is a night for
friendly AM QSOs, and is open to anyone usin g resto red
broadc ast , m ilit ary, homebr ew, any commercial ham gear.

Suggested Frequencies: 1885 Kc east of M ississipp i, 19 15
Kc West; 383 0 Kc, 3870-3890 Kc, nationwide, 72 90 Kc.

Scoring: You get 1 point per contact on each different
band. If you work the sam e station on both 80 and 160 it counts for two points.
You get 1 additional point per contact if you are using all tube-type heavy metal.
1 point for each di fferent state worked. 1 point for each letter or email received
from hams or SWLs with posi tive comments about a station 's signal or sound
quality. So , if someone works 20 sta tions in 10 different states with a tube rig, th e
score is: 20 contacts + 10 states + 20 rube points = 50.

T he winner should be running a rig weighing 250 pounds or running at least 250
watts . This includes big homebrew, military, and vintage commercial ham gear ,
and Class-E solid state rigs as long as th ey meet the qualifications. For exam ple,
some vintage Navy rigs weighed in at over 300 pounds, bur only produced 100
watt s of carrier-that 's still Heavy Metal! (T he "or" stat ement is intended as an .
illustration, and should not be misread as an intent to keep som eone out.)

You can't win unless you're running a Heavy Metal rig-NO exceptions!
This is Heavy Metal night! Everyone is welcome to participate with smaller rigs,

bur th e winner needs to be using Heavy Metal.
Completed logs should be sen t by email to Ray@ERmag.com or by US mail to

th e Electric Radio address printed inside the rear cover. Please have your point
totals calculated when you send in your log, and be sure to mention the equipment
used during the rally. 73, Keep Those Filaments Lit! N0DMS
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The 1938 National Transmitters
Part 5, The JJNC-600" National 600-Watt Transmitter

By Jim Hanlon, W8KGI
PO Box 581
Sandia Park, NM 87047
w8kgi@arrl.net

The pinnacle of the 1938 National
transmitter series is the 600-watt trans­
mitter, also known as the NC-600. In
this case, I have far more than just the

physical and electrical design of the trans­
mitter to tell you about. The particular
transmitter pictured and described in
this article started off as the personal
property ofnone other than James Millen
himself from the late 1930s until 1982.
Professor Peter C. Patton (W0EWQ),
an extraordinary collector of HROs and
related receivers, acquired the transmit-

NATION L 600 WATT
TRANSMITT

Ihe National 600 Watt Transmitter is a compact and efficient unit
of fiexible design. The standard design provides a plate input of
600 watts on 10, 20,40 or 80 meters.

An NTE Exciter-Speech Ampl ifier (described on page 15) is
used as speech amplifier and as exciter for the buffer and final
amplifier unit immediately above it. A Pi Network antenna
coupler at the top of the cabinet completes the RFunits.

The buffer and final amplifier unit features a compact, open con­
struction that results in short !eads( symmetryof the push-pull cir­
cuit and complete eccessibilitv, The fmal employs a parr of 100
TH's driven by a single 35T as buffer.

The modulator chassis is immediately above the Exciter-Speech
Amplifier, which serves as driver for the Class Bamplifier. A pair
of zero-bias 203-Z tubes provide 300 watts of modulating
power.

f~:di:t~lytt~I~~d~:t~h~~fhi;s1~1cf~~I~S~~~ryeafs~~~~vid~;
power for the buffer.

The power supply at the bottom of the cabinet delivers 300 MA
at 2000 Volts for the final.

All transformers and chokes are Thordarson CHT units, except
those in the NTE, which are special units of National manufacture.
The National 600 Watt Transmitter, as described, complete ex­
cept for the microphone. List $1,727.50

TRANSMITTER FOUNDATION UNITS
The individual units of the 600 Watt Transmitter described above
ireavailable as separate chassis. In the table below, the first
column lists completely wired and tested units. The chassis listed

in the second column are drilled, punched and formed, and ready
for assembly. Panels, brackets, screws and small hardware are
included.

UNIT

I
WIRED AND TESTED FINISHED ASSEMBLY

High Voltage Supply NT 2000 PCW $265.00 NT 2000 PC $12.00

-Medium Voltage Supply NT1200PCW $150.00 NT 1200 PC $12.00

Class B Modulator NT 300 PCW $127.50 NT 300 PC $12.00

Final Amplifier NT 100 PCW $245.00 NT 100 PC $16.00

Pi Network Coupler INT·APW 155.00 NT·AP $2.00

Relay Control Panel I NT.RPW 145.00 --

Figure 1: The transmitter and its "foundation units" were advertised in the 1942
edition of "Radio's Master Encyclopedia." The fully-assembled, enclosed-cabinet
version carried a list price that would be at least $26,000 in today's dollars.
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and I trust it will mak e this ar­
ticle itself more interesting to
you, the reader.

The 600 -watt transmitter was
offered as a series of five "Foun­
dation Units" that could be pur­
chased separately and in kit form.
These units combined with an
NTE-B Exciter and Speech
Amplifier all together comprise
the 600-watt transmitter. See
Figure 1.

The individual unit kits are
the NT-100PC buffer and final
RF amplifier, total "list price"
including coils for 80 through
10 but less tubes $ 16 1.45 ($235
wired and tested), the NT­
300PC Class-B modulator
$72.25 less tub es ($ 110 w&t),
th e NT-1200PC power supply
for the RF buffer and modulator
stages $88.40 less tubes ($ 135
w&t), the NT-2000PC power
supply for th e RF-final amplifier
$ 168.90 less tubes (bur includ­
ing a 0-3000 VDC voltmeter
costing $45 .50 !, $210 w& t), and
the NT-AP pi-section antenna
coupler $28.30 ($58 w&t). The
NTE-B exciter and audio speech
amplifier was available "wired
and tested " with tubes for an

additional $2 15.00.
In addition , the N ational brochure,

The 600- Wat t Transmitter, by James
M illen and Dana Bacon , described of­
fering a National type RR relay rack for
$65, and a Turner 30-BTS microphone
for $25. The amateur could buy all of
the se units at the discounted "net price"
whi ch was of 60 % of "list ." So th e
complete NC-600 transmitter kit , less
tubes, would have cost the amateur of
1938 a very healthy $4 37 .58. While th e
N ational brochure describing th e 600­
W att Transmitter lists each of these
units as a complete kit of parts or as a

Mort Jones (W6KLG) and his restored NC-600
that was James Millen's personal transmitter until
1982, when it was sold to W0EWQ.

tel' from 1YIr. Mill en , and transported it
from North Reading, Massachusetts to
M inneapolis. Pete later sold it to Bill
Smitherman, then in Texas, who moved
it to North Carolina and became KD 4AS.
Bill advertised it in th e Yellow Sheets for
Jul y 2, 1995 , and it was acquired by its
current owner, MortonJones (W 6KLG),
and mo ved to San Diego. M ort has
kindly supplied not on ly the pictures
you see in this art icle but also copi es of
co rr esp o n de nc e bet ween P rofessor
Patton and Mr. Millen. This trea sure
trove of information has made my writ­
ing job much more enjoyable and easier,

Elecrric Rad io # 22 2 Nov ember 2007 3
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the Thordarson C.H.T. line of trans­
formers and chokes throughout. It was
even described in a separate Thordarson
Transmitter Guide document. But, as
Mr. Millen wrote in a June 4, 1979,
letter, "Due to the death ofMr. Thordarson
and the sale of his company, there were
very few NC-600 transmitters made and
sold (it was a cooperative deal with
Thordarson). We probably did not make
more than 100, if that many, ofthe com­
plete transmitters and probably 400 or
500 of the exciters and final amplifiers. "

Figure 2, taken from the National
brochure, shows the schematic of the
NC-600. As you can see, the electrical
circuit is very simple and straightfor­
ward and quite typical for equipment of
the late 1930s. The power supplies are

~1I~~-'=~==---.........JL...._-_-L_.....L_--' NT2000 PC

liS-VOLT
..O~
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fully-wired and tested unit, less only the
tubes, Jim Millen in his letter of Octo­
ber 31, 1982, to Pete Patton describes
the transmitter components somewhat
differently.

"Back in the mid '30s before solid state
circuitry and Japanese imports, the real
reason for NC-600 was to try and find a
way for the Ham in Wisconsin, etc., to
obtain a 'factory made' adequately pow­
ered transmitter ji'om his local dealer to
match his HRo. By using a locally avail­
able Western Electric Relay Rack (through
Graybar) and Thordarson Transformers,
Eimac andRaytheon Power Tubes (through
local Ham Dealers) we not only solved the
transportation problem with less cost and
effort than you just furnished, but enabled
the localdealer to merely have to secureour
lightweight, easilyship- ~---------------------~

pable pre-wired chassis
units. This, of course,
also shifted the patent
infringement problems
from our shoulders to
the localdealer who was
immune from legal
troubles. "

So it would seem
that most of the foun­
dation units were prob­
ably purchased as
punched and wired
chassis-and-panel
combinations from
National and then
completed by their in­
dividual owners using
the National-supplied
schematics and parts
lists as a guide. One
suspects that method
could have resulted in
considerable variation
between the various
owner-assembled
units.

The NC-600 used



Rear View of the Restored NC-600 at
W 6KLG

both conven tional , full-wa ve rec ti fier ar­
rangem ent s using a pair of 8GG mercury­
vapor di odes an d a two-sect ion filter
w ith a T hordars on swinging choke in
the input. The mod ulator is equally con­
ventional, using a pair of pu sh- pull Tay­
lo r 203Z zero-bias tr iodes, tr ansformer
co up led to the aud io output of the N T E
exciter on the grid side an d coupled via
t he T hordarson T 11M7 7 m odulat ion
tr ansformer to the plate feed of the RF­
final ampl ifier on the plat e side.

Other than am ple to p and bottom
view pi ctures of these un its, th e Na­
ti on al broch ure only passes alo ng the
adv ice that "In assembling units of this
type it is desirable to mount and wire all
the small parts befire installing the chokes
and power transformer, since the chassis is
very awkward to handle after the bulky
parts are mounted. " Ce rt ain ly this is a far
cry from the H eathkit assembly manuals
of the '50s.

T he m ost interesting sto ry in th e Na­
tio nal GO O-watt tr ansmitter bro chure is
about the mechani cal design of the RF
stages. I' ll turn th e keyb oard ove r to
Millen an d Bacon for a while for th eir
description. You wi ll probably want to
refer to Mort's pictures, especially of th e
RF stage, whi le read ing this description.

The 600-Watt Buffer-Amplifier
In most description s of RF amplifiers

that app eared in the 1930s prior to th is
one, the authors gene rally stresse d pr i­
ma rily the circuit details and th en, pos­
sibly, to some extent, trick layouts mak­
ing possible sh ort leads. M echanical and
stru ctu ral desi gn , bo th of the piece of
gear as a whole, as well as of such m in or
det ails as bra ckets, co il and co nde nser
mountings, etc ., had lar gely been ig­
no red . Mi llen and Baco n, feeling th at it
really took no m ore tim e to do a goo d
mech ani cal job in th e first pl ace rath er
than th e more usual ragt ag on e, set out
to illu st rate and com me nt upon the me­
chan ica l rat h er than th e elec tr ica l

Restored NT- I OO RF Deck
Electr ic Radio # 222 N ovember 2007 5



proper pre-tuned in put
tank circuit unit for the
particular band desired
(assuming, of course, that
the exciter output has been
shifted to the proper band,
as previously described)
and the input and output
plug-in coils of the final
stage.

"Design and
Construction Notes"
"The four main points

kept in mind in arriving at
the mechanical design
were:
1. Efficient electrical lay­
out (short leads, symmetri­

cal arrangement ofpush-pull circuit com­
ponents, etc.).

2. Compactness.
3. Economical use ofcomponent parts.
4. Freedom from likelihood of me-

chanical or electrical failure.
"Structurally, the transmitter is built

around the central steel chassis or D­
frame, under which is mounted the fila­
ment transformer and the 100TH sock­
ets, and to the sides of which are at­
tached the aluminum brackets carrying
the relatively lightweight r.f. compo­
nents, such as the two variable condens­
ers, the neutralizing condensers, input
tank circuit, and the buffer tube socket.
This chassis unit is illustrated without
wiring and without mounting of the
front panel, in order to illustrate the
simplicity and neatness of this type of
construction.

"Perhaps at this time it may be well to
point out some of the constructional
details that contribute much to the neat
final appearance of the complete unit.
Most prominent in this connection are,
of course, the aluminum brackets carry­
ing the variable condensers; actually, it
takes very little, if any, more labor on the
part of the constructor to form-up the

After many hours of work, the 100TH PA tubes in the
NT-100 RF deck are hot and ready to go.

design features of a moderate-power RF
final amplifier recently designed for a
GOO-watt 'phone transmitter. Conse­
quently, they used more than the cus­
tomary number of photographic illus­
trations and devoted less space to circuit
comments and description.

"The Circuit"
"The output from the exciter is ample

to drive a high-mu triode of the 35T,
808, or RK-37 variety, consequently one
of these triodes (35-T) is used for the
buffer stage. In addition to the small size
of the tube itself, it has the added advan­
tage of requiring a relatively low value of
neutralizing capacity 0.9 mmf. ), mak­
ing possible the use of the compact NC­
800 type condenser, shown in the illus­
trations. The buffer stage in turn drives
the final amplifier, employing a pair of
100TH high-mu triodes in push-pull.

"Coupling between the exciter unit
and this amplifier unit is by means of a
low-impedance link circuit with a pre­
tuned plug-in tank circuit, mounted ad­
jacent to the buffer tube on the amplifier
chassis.

"Band Shifting"
"In shifting from one band to another,

it is merely necessary to plug in the

6 Elect ric Radio #22 2 November 2007



type of brackets shown from sheet alu­
minum in an ordinary vise, than it does
to bend up strip stock in the more nor­
mal manner. The round holes cut in the
two rear brackets add much to the ap­
pearance and little to the labor, as holes
of this size are very easily cut in alumi­
num with an ordinary trepanning tool or
fly-cutter. Just to illustrate another type
of bracket construction that is quite
easily made and equally neat in appear­
ance, we used for the front condenser
mounting a slightly different form of
bracket, made from sheet aluminum and
shown very clearly in the front view.

"In order to bring the control shafts of
the two condensers in line with sym­
metrical panel arrangement of the dials
and without having the bracket extend
above the main chassis level, four GS-1
standoff insulators were used minus their
regular bases, for mounting the inter­
stage tuning condenser. This also per­
mitted the frame of that particular con­
denser to be operated above ground elec­
trically, which is considered quite safe
practice in this instance inasmuch as the
plate voltage used on the 35-T is only
1250, and not the 2000 of the final, and
especially inasmuch as the metal shell of
the Type '0' National dial, used for
tuning this condenser, is unusually well
insulated from the shaft by means of a
large bakelite bushing molded as an in­
tegral part of the knob. The only precau­
tion necessary is to have ample clearance
in the hole provided in the front panel
for passage of the condenser shaft.

"By mounting the filament transformer
in the manner shown, not only is its
relatively heavy weight supported by the
strongest part of the chassis , but ex­
tremely short leads also results. The a.c.
input to this transformer is through the
special receptacle recessed in the side of
the chassis. Such an arrangement makes
it possible to remove the entire amplifier
from the relay rack at any time merely by

pulling a few plugs, inasmuch as the r.f,
input circuit is also fed through the G.R.
plug-type terminals.

"In addition to the symmetry oflayout
of the push-pull stage, which is so desir­
able for easy neutralization, the neutral­
izing condensers have also been mounted
with a view to ease of access of adjust­
ment for facilitating the original tuning
of the transmitter. As can be seen from
the photographs, the adjusting screws
on all neutralizing condensers are readily
accessible from the side of the transmit­
ter. They are also placed so as to elimi­
nate the necessity for mounting brack­
ets.

"T he two 100TH sockets on the main
chassis are mounted underneath, with
just part of their shells protruding, so as
to eliminate the necessity for bushings
and holes through the chassis in order to
make connections to the socket termi­
nals.

"The final r.f. tank coil is mounted by
means of brackets designed especially
for the purpose, upon the frame of the
final tank tuning condenser. Such an
arrangement, again, is neat in appear­
ance, requires no special effort on the
part of the constructor, provides a sym­
metrical push-pull circuit arrangement,
and results in short leads.

"T he terminal strip, located along side
the AC filament transformer input
socket, furnishes a convenient means of
supplying the buffer and final amplifiers
with fixed, in addition to the automatic,
bias for CW use. The grounded ends of
the jacks used for grid metering of the
buffer and final tubes as shown in the
circuit diagram are connected to the
screw contacts of the terminal strip. One
terminal is used as the bias connection
for the buffer and the other as the bias
connection for the final amplifier. For
phone operation both terminals are con­
nected together and to a ground lug
secured to the chassis by the mounting

Electr ic Rad io #222 Novem ber 2007 7



screws of the terminal strip . For CW use
the grounding and shorting lead is re­
mov ed and the proper negative grid volt­
age is applied to the grids of the tubes by
connecting the lead s from the external
bias supply to the screw contacts.

"For reasons of economy onl y two
meters are employed; on e is a grid mil­
liammeter and the other is a plate mil­
liammeter. By means of jacks and plugs,
th ey may be used in either stage. Jacks
are mounted on a bakelite sub-panel so
as to eliminate danger of anyone's com­
ing accidentally in contact with the
mounting bushings, which, of course, in
the case of the plate jacks , are at high
voltage. The usual type round-shell
'phone plugs are amply long for easy
insertion in jacks mounted some dis­
tance behind the panel in this manner.

"T he chassis unit just described is
mounted directly to the aluminum front
panel. Aluminum, rather th an Masonite
or other such composition , is used for
the front panel because of the strength
required for carrying a relatively heavy
unsupported chassis without warpage,
as wel,~ as for its electrostatic shielding
value.

Restoration
Jim Millen's NC-600 could not possi­

bly have found a better destination than
Mort Jones ' shop. According to our
mutual friend , Doc Khalsa , the owner of
one of the NTEs featured in this series,
and who has visited him, Mort has a long
metalworking shop att ached to his house
with a very spacious area for working on
radio s. It is at the end of th e metal shop
se ct io n and before t h e two- room
ham shack. Mort also has two other large
outbuildings filled with radio stuff and a
car or two. After keeping the NC-600
waiting for some TLC for ten years, he
kindly postponed his work on restoring
a 1962 Jaguar to put the fini shing touches
on the NC-600 units for these articles.

His most recent work on the modula-

This is a closeup view of the NT-100 RF
deck before restoration.

tor and the NTE exciter typify what he
has done on all of the un its. On the
modulator, he disassembled it , sand­
blasted the chassis and rep ainted it. He
painted th e panel and filled in th e etched
letter ing with white paint. Mort also
over-spr ayed the driver and modulation
transformers in black satin. For the NTE,
he disassembled it , sandblasted the parts
needing it , stripped the old paint from
the panel, and then sanded and painted
the pan el.

For the power supplies, Mort did a
simil ar job of disassembling, cleaning,
and repainting. He replaced the original
866 rectifiers with 3B28s, a gas-filled,
dir ect plug-in replacement. The original
oil-filled filter capacitors all checked out
as good. He did have to repair the drop­
ping resistors in the voltmeter circuit for
the 2000-volt supply. And, both power
supplies came up and worked just fine.

Mort sandblasted th e rack , primed it
and did some sanding, and then finish­
painted it with a satin-black enamel.

H e restored the RF deck, disassem­
bling some of the parts in order to clean
a little deeper. He replaced the power
switch and two RF chokes, str ipped the
paint from the front panel and repainted
it.

1'm including before-and-after pic­
tures showing Mort's beautiful work.
They are presented on several pages that

8 Electr ic Rad io #222 N ovember 200 7



NT-300 Modulator Deck During
Restoration

The restored modulator deck gleams
like it did in 1938.

Left Column, 3 Lower Photos: The NTE
exciter deck during restoration and the
completed unit is below in tow photos.
The NTE was covered in Part 1. of this
series, ER #218.

Below: The first photo is the NT-2000
high voltage supply before it was
restored, and the photo below it was
taken during refinishing operations.

Elect ric Radi o # 22 2 No vember 20 07 9



The NT-1200 Medium Voltage Supply
Before Restoration

follow, and give a representative sam­
pling of Mort's work.

Mort has yet to power up his finished
work, but it shows every sign of being
able to come up on the air and put out a
beautiful signal. I can hardly wait for it
to be available, hopefully for the next
AWA AM QSO Party. It would be an
ideal Western Flagship Station for the
contest. And a QSO between the James
Millen transmitter at the AWA Museum
in New York, under the call "W2AN,"
and Mort's James Millen transmitter
signing "WI HRX," James Millen's
former call, and now assigned to the
James Millen Society, will be something
I dream of listening in on.
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RF Performance Testing of the R-390A/URR Receiver
Part 2, Testing and Understanding R-390A Performance

By Bill Feldmann, N6PY, SK

Part one described how a problem
wi th interrnodulation distortion in my
R-390A was discovered and corrected.
This second part will describe, in more
detail, the test methods fixture used in
the first part, along with the reasons for
the R-390's outstanding RF perfor­
mance. I'm going to present some equa­
tions to hel p explain and test receiver
performance. I won't be going into great
detail on the math involved, but there
will be sufficient references given for
readers wanting to better understand
how these equations and concepts have
been derived. Most of us are interested
in the R-390A or other tube-type radios,
so I'll mostly discuss the performance
properties of these radio receivers.

Receiver Performance Terms
One of the most important things we

need to know about a receiver is how
weak a signal can it cop y in the presence
of very strong signals. This is best char­
acterized by the receiver noise figure
(N F) and in termodulation dynamic range
(DR) values. A receiver 's NF is the
amount of noise, in decibels (dB), that
has been added to a signal between its
antenna input and audio output. It dic ­
tates the minimum detectable signal
(MDS) it can receive. DR is the differ­
ence in dB between the MDS and the
strength of the out-of-band signals that
generate spurious signals ("spurs") in
the receiver, that interfere with a weak
signal near the MDS being copied. A
receiver's NF and DR performance are
directly affected by its RF/IF system
performance, so our discussion will be
confined to the RF through the last IF
stages to show how they are tested.

MDS and IMD power levels are always
Elec tr ic Radi o #222

given in decibels of power referenced to

one milliwatt (dBm). Power in dBm is
used instead of voltage because it's not
dependent on a receiver 's antenna-input
impedance. Also , the nonlinear dB scale
can easily express magnitudes as large as
a billion units, 90 dB, with a resolution
of 1 dB, or 1,4 of a unit. 1

For readers used to seeing 50-ohm
receiver inputs expressed in microvolts
or "S units," a 100-microvolt input
would equal - 73 dBm, or "59" on Col­
lins receivers calibrated for 6-dB-per-5
unit. Therefore, 1000 pV would be­
53dBm, "59 +20 dB " on a Collins, and
.01 p.Vis -153 dBm, way below an "5 1"
reading on the calibrated receiver.

From the tables in Part 1, a R-390 or
R-390A in good condition is capable of
copying CW MD5 levels near .04 p.V,
showing how they are very sensitive re­
ceivers. Both of my receivers have the
lowest 1vlD5 of any unmodified receiver
I've tested.

Test Fixture Description
Figures IA and IB are schematics of

the homebrew IMD test fixture used
over the last 26 years. It 's shown con­
nected to my R-390A in Part 1, and was
built as an experiment in 1980 using
scrap material, so its appearance isn 't
very attractive. Critical parts of the fix­
ture are enclosed and used coax wiring
for best accuracy. It has the disadvan­
tage of only working on 20 meters. Pro­
fessional receiver testing is usually done
using two signal generators capable of
covering the receiver 's complete fre­
quency range, see reference 5. This fix­
ture was a good compromise because 20
meters often has many strong signals
capable of causing IMD spurs. It 's good
for MD5 testing of double-conversion
receivers because they usuall y don't have
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See Text

Figure IA: Schematic of the IMD Test Fixture, Minus the Attenuators
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Figure IB: Schematic of the Attenuators for the IMD Test Fixture

a great loss of MD5 performance up to
10 meters. It's not good for testing older
single-conversion receivers, like the 5X­
28, since their MD5 performance drops
rapidly above 20 meters.

On the left side of Figure1A is a
14.040-Mc crystal oscillator, identical
to the low-harmonic and low-noise de­
sign suggested by Wes Hayward in Part
1, reference 1, of this article. A 9-volt
battery, connected through 51 to a 6.3­
volt Zener regulator, powers the oscilla­
tor and a 10-mA power-on indicator
LED, Dl. T1 is wound on an Amidon
T50-2 toroid core with a 24-turn pri-

mary and 3-turn secondary. It's output
goes through a 6-dB attenuator to the
combiner, shown on the right. This os­
cillator is built on a small PC board and
is enclosed in the box shown in the
upper left-hand corner of Figure 2 with
its cover removed. A second identical
oscillatorandattenuator, using a 14.020­
Me crystal, is powered through 52, and
is located inside the enclosure just below
the first oscillator.

The -20 dB combiner is on the printed
circuit board located on the left-internal
wall of the fixture in Figure 2. T2 uses
10-bifilar turns on a T50-6 Amidon
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Figure 2: Inside the Homebrew IMD Test Fixture, Cover Removed

oscillator for - 5dBm output gives a maxi­
mum fixture output of -35dBm. The
oscillators and adjustable attenuators
were later re-calibrated using a recently­
calibrated HP3586 selective level meter
but were found to be within 1dB of the
output settings before re-calibration.

Using the Test Fixture
To test a receiver for MD5, the -80

dB pad is connected, 51 "on" and 52
"off," to power only the 14.040-Mc os­
cillator. The receiver's AGC is switched
off, and using full RF gain, turn the
BFO on, and the receiver is tuned for a
signal at 14.040 Me. Using headphones,
the fixture's attenuators, 53 through 56,
are set to produce an audio tone that is
3 dB above the receiver's idle noise.
[Editor's Note: The 3-dB rise can be
measured with a VTVM across the
speaker terminal; the tone's audio volt­
age should be twice the idle-noise volt­
age, with volume set to produce Yz watt.]
The MD5 level is then calculated by
adding the attenuator settings to -115
dBm. The cable to the receiver's input
must be of good quality and be as short
as possible when testing levels

toroid core. Its output is connected to
the attenuators shown in Figure IB
through a coax cable. They use 1%, Yz­
watt film resistors that are soldered to
the terminals of DPDT slide switches,
53 through 56, for selecting attenua­
tion. Resistors were paralleled to get
non-standard values. The attenuator out­
put goes through another length of coax
to a -10 dB, enclosed-attenuator pad to
the fixture's BNC-output connector,
shown in the lower part of Figure 2. The
pad isolates the adjustable attenuators
from any 50-ohm mismatch. Figure IB
also has the schematic for a -80 dB
attenuator pad that's used for MD5 test­
Ing.

Test Fixture Calibration
The fixture was calibrated using a

VTVM with an RF probe connected to
the oscillator outputs at the combiner.
Each oscillator's output was first peaked
using the 68-pf trimmers, and then ad­
justed for a -5dBm output by selecting
values of Rl near 220 ohms for a .12­
VRM5 reading on the VTVM. The com­
biner and output pad, together, have a
total loss of -30dB, so adjusting each
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the high amplification of its 6AB7 l st­
RF amplifier, its Req = 1.9k, even though
it uses a noisy 6SK7 second-RF amplifier
(Req = 11k), and a pentagrid mixer.

The TS-830S and FT-1000D have a
low MDS due to good RF amplifier
design, using modern FETs, where the
FT-101 B has a noisy dual-gate, FET-RF
amplifier and a bipolar-transistor mixer.

Let's put some numbers for an R­
390A into equation 2 to see how Iowan
MDS we can expect from a R-390A. If
we use a B = 1,000 cycles for CW selec­
tivity, T = 290K for room temperature,
NF = 6dB, and S/NdB = 3 dB for our test
method, we get a value of -130 dBm.
But, we measured a MDS of -145 dBm
in the tables of Part 1. Suspecting some­
thing was wrong, the MDS testing pro­
cedure was repeated, not using head­
phones, because that's dependent on my
hearing to detect the MDS audio signal.
Using Wes Hayward's and the ARRL
Lab's procedure of connecting a RMS
Fluke multimeter across a 600-ohm re­
sistor on the line-audio output of my R­
390A, the line-output gain was set for a
meter reading of 100 millivolts of the
receiver's internal noise. I turned on the
fixture and adjusted its attenuators for a
meter reading of 140 mv, 3 dB over the
100-mv noise. The fixture's output was
now -131 dBm, very close to the calcu­
lated value. But, listening in my head­
phones to the local audio output, I no­
ticed how the tone was way above the
noise. Using my hearing to set the tone
3 dB above the noise, the same -145
dBm level, "MDS3dB" as in Part 1, was
obtained.

Human-Ear Audio Filters
After a lot of thought during a sleep­

less night, I saw the reason for this 14-dB
difference. To explain it, let's do some
backward reasoning. Suppose we con­
nected an audio filter to the R-390A's
audio output. For CW, let's use a filter
bandwidth of 100 cycles, since some
bandwidth is required for CW detec-
16 Electric Radio #222

tion. Using equation 2 as before, but
using B=lOO, we get a MDS of -145
dBm, and that's exactly the -145 dBm
measured in Part 1. But, we used 1 kc of
selectivity and didn't use an audio filter
at the audio output in the tests of Part 1.

In my past experience, working for a
company doing research into artificial
hearing, I learned that we have nerve
receptor sites in our ears for specific
audio frequencies. We must have the
ability to concentrate on the output
from one site and compare the audio
level at that site to random noise very
close to the tone's frequency and not the
total noise power over the IF band­
width, as the meter method does. There­
fore, we may have a narrow-band audio
filter that's not in our radios, but in our
hearing system! This also explains why
there is very little change in MDS with
IF bandwidth in the Part 1 tables.

Another interesting 0 bservation
tended to confirm my theory. When
listening to an audio tone, almost in the
noise, if the BFO was adjusted to change
the tone's frequency, it will really jump
out of the noise at certain audio
frequencies. I suspect the audio
frequency is being tuned to the frequency
of the more-sensitive nerve sites. I
therefore feel my way of detecting the
tone better reflects how we use a receiver
for CW signals. My method does
introduce some lack of precision since
it's hard to resolve audio powers less
than 3 dB by ear. But, my method has
worked fine for evaluating worthwhile
differences of many dB when comparing
receiver performance and modifications.
It also allows me to compare receivers of
different bandwidth, since our hearing
of single-frequency tones may not be
affected by wide-band noise. For more
precise MDS testing simulating hearing,
the RMS-AC meter detection method
could be used with an audio filter.

From the above MDS measurement
examples and discussion I feel it's best
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to specify receiver SenSitIvIt y as noise
figure (NF) because it 's independent of
ba nd width, hearing ability, an d is easily
m easured. But, please don 't jump to the
conclusion that bandwidth isn 't impor­
tant. W h ile receiver bandwidth m ay not
be important for random noise, it 's very
important in the presence of QRM and
m an-made pulse noise. Also, don't think
that th e MDS signal levels we tested are
po wer levels into the an ten na. Every­
thing we add before the rece iver will add
it 's own NF.

One may wonder, why do we need a
recei ver with a MDS over-130 dBm,
way belo w the usual Q RN, even on 10
m eters? This is because with a less-than­
ide al antenna, like a sh ort whip that
degrades the SIN ratio of a very weak
signal at the antenna input, a very sensi­
ti ve receive r will have the cap ability to
copy it where one with less sensitivity
will not. High sensitivity also gives the
versatility of trading a loss of unneeded
sen siti vit y for much better IMD perfor­
m ance by just adding an input attenua­
tor.

Strong-Signal Problems
As mentioned in Part 1, there are

many strong-signal problems . Two com­
mon ones are blocking and cross modu­
lation . A nearby strong signal m ay cause
current to flow in the grid of a tube,
changing it s bias, and thereby lowering
its gain. This gain-compression block­
ing will cause a decrease in sensitivity.
Cross modulation happens whe n a str ong
sig nal, modulating an amplifier' s gain,
causes its modulation to be tr ansferred
to a weake r signal being copied. But,
IMD spurs usually occur at much lower
levels in tube amplifiers th an in the
others. So , testing for IMD is a good
overall p redictor of strong-signal perfor­
mance .

When testing for IMD spurs, two
closel y-spaced signals are used because
th eywont be attenuated by the receiver's
preselector system. But, the signa ls caus-
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in g IMD wo n' t necessarily be the sam e
in str en gth, or even be CW signals .
Signals of di fferent modes, like SSB, can
cause spurs that soun d like "splatter. "
Very str ong QRN-like, po wer-line no ise
signals can generate LIvID products an d
yet more noise. A m ethod using two
equa l C W signals is the most practi cal
way to test and compare receiver suscep­
tibility to IMD problems.

Let 's look at equation 4 from refer­
ence 3 , which is the general- transfer
equation for any device, ci rcuit, or elec­
tronic system, like a receiver, where "Y"
is the output in power, curr en t, or po­
tential.
Equation 4: 2 ~

Y= Kl[/ xJ+K2 [fxJ + K3 [txJ -' +...

K1 through K3 are constants that will
be above "one" for circuits with gain ,
like am plifiers . For RF signals, the (
terms are complicated functions of in­
put, time and phase angles. If the trans­
fer curve of output vs. input is plotted
for a perfectly linear devi ce, like an am­
pli fier , using a ideal sharp-cuto ff tube,
the terms of the equation afte r the K1 [fJ
term are zero. So, our transfer plot ofY
vs. input or ( will be a perfectly straight
line. For an amplifier using an ideal
remote-cutoff tube, like an amplifier
with AGC control, the fir st two terms
are no t zero and our transfer curve will
be a curved line having only second­
order curvature.

But, it ' s impossible to build tubes that
won' t gen erat e higher-order terms that
will caus e in termod sp urs. If we have
two signals, F 1 and F2 , presented to th e
inp ut of an amplifier with the fir st three
parts of equation 1 above zero , their
secon d harmonics, F 12 and F2 2

, will be
gen erated and mi x with the original sig­
nals resulting in spurs at (F 12

- F2 ) and
(F2 2 -F1). IfF1 and F2 are 20 kc apart,
the spur s will be 20 kc above an d below
the original signals, at 14.000 Mc and
14.060 Mc using my fixture. In a device
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with even-order products, F1 and F2
and their harmonics can mix, producing
even-order spurs. But, these spurs re­
quire very wide frequency spacing of F1
and F2 so are not of concern in a R-390A
with peak-tuned RF and IF filters! They
will be ofgreat concern in many modern
receivers using broad-band filtering.

Mixers tend to generate even stronger
spurs than a Class-A RF amplifier because
they are driven into very high curvature,
or cutoff regions, of their transfer curves.
Even with its high-RF amplification,
the single-conversion SX-28 has relatively
good IMD performance, see Table 1.
This is because the 2nd mixer in a double
conversion receiver can be very
susceptible to IMD because of higher,
amplified signal levels. Table 1 shows
how overdriving of passive IF devices,
like the later IF stages in a FT-101 B, and
when the R-390A's crystal filter is
switched out for 8-kc selectivity, will
generate IMD spurs. In Part 1, we
reduced the gain at the filter input by
the addition of a 3.3-k resistor that
corrected the R-390A's IMD
performance with no loss of sensitivity
because of its very high RF /IF
amplification, over 80 dB, between its
antenna connector and filters.

The strength of a 3rd-order IMD spur
increases at a rate of 3 dB for every 1 dB
increase of IMD-causing input signals.
But often, higher-order terms are usu­
ally present that produce odd-order spurs
at higher increasing rates and different
phase angles at the same frequency as
the 3rd-order spurs. These spurs will
affect the level of the spur 3rd-order spur
being tested for by adding to or subtract­
ing from it. The signal input vs. spur
curve will not be a straight line and will
deviate from the expected 3/1 slope, see
reference 3.

3rd-Order Intercept
IP3 Ord-order intercept) is often used

to specify receiver IMD resistance. It's
defined as the receiver input power level
18 Electric Radio #222

ofone of two equal-strength signals caus­
ing a 3rd-order spur, where the spur's
output will equal the output from the
signal causing the spur. It's impossible
to directly test for IP3 because the re­
ceiver would go into gain compression at
such high power levels, so it must be
calculated. It's calculated from the as­
sumption that the IMD spur is only of
3rd order, increasing at exactly a 3/1
ratio of signal input. But, in real receiv­
ers this is almost never true and from the
above discussion and examples in refer­
ence 3 and reference 4, IP3 cannot be
accurately calculated. Because of this, I
prefer to rate receivers IMD performance
by DR or IMD signal-causing levels
because they can be accurately tested for
and verified using signal generators or
my fixture.

I feel NF and DR are the best ways to
specify receiver sensitivity and interrnod­
dynamic range because they can be veri­
fied by careful testing and are indepen­
dent of receiver bandwidth. However,
the accuracy of their tests are dependent
upon bandwidth. Testing the NF of
older receivers with wide, poor, shape­
factor IF filtering can be done with good
accuracy using the meter method of
detection and a very flat, good shape­
factor audio filter between the receiver's
output and the RMS-AC meter. My
fixture also can be used with the addi­
tion of a 0 to -3 dB adjustable attenua­
tor with a resolution of at least 1;4 dB.

Accurate DR testing could also be
done using my fixture as suggested for
NF testing. But, the MDS and IMD
should be tested for at exactly the
receiver's noise floor thereby removing
inaccuracies caused by the fact the IMD
spurs raise at near a 3/1 ratio faster than
the MDS signal. This DR would be an
improvement over using an inaccurate
and unverifiable IP3 number.

I hope the above discussion will help
explain the reasons for the excellent RF
and IF performance of the R-390A. I
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hope this article has been as educational
for you as is was for myself. For myself,
writing and doing the research for it was
very enjoyable but would have not been
possible without the hard work and great
articles of those listed in the table of
references for both parts of this article.
References:

1. D. Smith, KF6DX, "In Search of
New Receiver-Performance Paradigms,"
ARRL, OEX, Nov/Dec 2006

2. F. Terman, 1947, Radio Engineer­
ing, Third Edition McGraw-Hill, pg.
578.

3. U. Rohde, DJ2LR, "Theory of
Intermodulation and Reciprocal Mix­
ing," ARRL, OEX Nov/Dec 2002, pg
2, and OEX, Jan/Feb 2003, pg 21.

4. D. Smith, KF6DX, "Improved Dy­
namic Range Testing," ARRL, QEX
JullAug 2002 pg 46.

5. U. Rohde DJ2LR, "Receiver Mea­
surements," ARRL, OEX JullAug 2005
pg 3.
Footnotes:

1. Editor's note: Since it was intro­
duced in 1929 by the Bell System as a
transmission unit, the decibel is defined
only as the log of a ratio of two units of
power. It is not a unit of measurement,
such as an "inch," because a power ratio
does not have a dimension. When a
transmission level in a system is ex­
pressed as power, it is not necessary to
state an impedance. This power is called
"0 dBm." When a level is expressed as a
voltage, impedance is mandatory. A level
expressed in dBm can appear across any
impedance and will always be the power
level. Voltages will vary to maintain this
power level. Any other kind of a ratio
(voltage, current, etc.) must first be
converted to a power ratio and then into
a specific power level. Engineers and
technicians prefer using "dBm" because
system levels may be directly compared,
added and subtracted, etc.

The decibel is relative. If "10 dB" is
mentioned, it means nothing in terms of
absolute values. The dB has be be refer-

enced to something to be absolute. For
example, the "rn " in dBm means the
reference is one milliwatt. There are
many reference units.

2. Editor's note: A term called
"environmental degradation," expressed
in dB, tells how much effective receiver
sensitivity is reduced when connected to
a real antenna. At H F, there is a
trememdous amount of atmospheric and
man-made noise present, even on 10
meters. For example, at midnight in a
quiet location, during mid-winter, a 10­
meter dipole will easily show -120 dBm
across the antenna impedance, and -110
dBm at 20 meters. Under these
conditions, the low MDS measured on
the bench is not directly useable.
However, a low MDS has other
performance benefits besides ultimate
sensitivity due to the nature of the noise
and the way receivers and their human
operators work. Noise and receiver
sensitivity could be an entirely separate
article.

3. Editor's Note: An often-overlooked
noise source in RF amplifiers having the
input and output circuits tuned to the
same frequency is caused by feedback
originating in the inner-electrode
capacity between the tube elements,
mostly plate-to-grid. This broad noise
source was not taken into account in
classic equivalent-noise calculations, but
can be seen on modern spectrum
analyzers, and is much higher than shot
noise caused by current flow in the tube.
Actually, most of the "hissing" noise in
a receiver comes from this feedback­
produced source and not from the RF
tube's equivalent-resistance calculation.
Receivers wi th a mixer as the first stage
can be made much quieter if the input
coils are properly designed.

4. Editor's Note: Gene Senti
(W0ROW) , the 75A-4 designer, told
me that a 6BA7 mixer was used because
it has superior cross-modulation perfor­
mance compared to triodes.
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The Mars MT-75 Thunderbird Mobile Transmitter

By Walt Evanyk, W8KSW
3200 Sherrye Dr.
Plano, Texas 75074
shaneford@aol.com

Most of us (especially us old timers)
have had, or have seen, ham radio SWR
and field-strength meters labeled "Mars."
Pausan Company had a division called
"Mars Amateur" that produced a line of
products for amateurs. They supplied a
hybrid phone patch, the Mars LE-2, and
also had a line of miniature, clear-plastic
panel meters that many of us used in our
homebrew projects, along with a CW
monitor, and both 50-ohm and 75-ohm
low-pass filters.

While scouring the indoor flea market

at Belton, Texas, I happened to find
another great product from this com­
pany. It was a Mars MT-75 Thuderbird
mobile transmitter. I paid $25.00, not
even really knowing what it was or its
operating condition. The XYL doesn't
understand why I do these sorts of
things, but I usually just look at the
parts, and decide if I can, at least, use
them. She says, "You have boxes of
those funny items!"

The MT-75 is a small mobile trans­
mitter, 7-Y2 X 5 X 4-Y2 inches. Their sales
flyer listed its original cost at $59.95.

In this situation, I obtained a pristine
miniature transmitter that is built for
phone operation in the 75-and-40 meter
ham bands. The original box, schemat-

Figure 1: A very rare 3-tube Mars Thunderbird mobile transmitter is shown here in
as-found, new-old-stock condition.
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Figure 2: The top-chassis view of the Mars MT-75 shows how the copper chassis is
still gleaming like the day it left the factory.

Figure 3: Loo king underneath the Mars transmitter shows well-built, point-to -point
wiring and a relatively-uncrowded component layout.
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The grid-and-plate
currents are metered,
it is push-to-talk ready
and has two 8-to-l,
vernier-tuning knob
assemblies for the am­
plifier and antenna.
The transmitter is rock
bound between 3000
to 5000 kHz and 4500
to 8500 kHz.

This one is wired for
12 VDC (can be made
6- VDC compatible).
The external-power re­
quirements are 300
VDC @ 150 rnA, un­
der load. The MT-75
came with its own
single-button carbon

mike. The mike looks like a standard
communications-grade unit and is pic­
tured in Figure 4.

The power supply interconnect cable
assembly, Figure 5, had no indications
of having ever been used.

I've been powering this one from an
old Mallory vibrator-power supply, with
the vibrator replaced with a solid-state
swap. (This Mallory unit even has a tube
rectifier and provisions for a regulator
tube.)

The audio reports of the MT-75 have
been fantastic. I can tell why, because I
listen to its modulation with an ICOM
ICRI monitor and I always use a scope
(a tip I picked up from Tim, N5DWV),
and a monitor receiver when transmit­
ting with AM modulation.

The MT-75 uses a 12AU7 as an oscil­
lator and buffer, a 6AQ5 as a final and a
6AQ5 as the modulator. That's correct,
three tubes, all hollow state!

The schematic (Figure 6) has been
redrawn since the original, being printed
on actual rice paper, has turned color
and is very fragile.

The secret of the great audio is partly

Figure 5: The original control-cable
wiring had never been installed.

Figure 4: The mic supplied with the MT-75 was a single­
button carbon style for higher-speech output into a single­
tube speech amplifier.
ics, manual, microphone and power cord
were incl uded.

It is a very simple and delightful trans­
mitter. The chassis is heavily copper
plated and is still gleaming yellow. Above­
and-below chassis views are shown in
Figures 2 and 3.

It has 15-watts input power, and the
transmit audio is outstanding. The sig­
nal it produces lives up to the flier's
claim as being cleaner and huskier than
most transmitters with three times the
output.
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Figure 7: The original sales receipt for the MT-75, from 46 years ago, November 1961,
was found included in the box.

because of the high-level plate modula­
tion . N ot e the simplicity illustrated in
th e schemat ic of th e circuitry. One could
very easily homeb rew a copy to use as a
driver. I have had excellent results dr iv­
ing Johnson Thunderbolt and Johnson
Courier am plifiers .

The MT-75 also came with some per­
sonal history. Notice th e enclosed in­
voice from 1961 th at 's show n in Figure
7. All th e o riginal do cuments were in an
envelope that was mailed to a Ralph
Samples (W 5FFB) in Fort W orth, Texas,
from Oklahoma City, OK, in 1989.

T he original purchase was made in
Fort Worth , Texas, by Addison H ayni e
on No vember 22 , 1961 , from Bill
Sutton 's Wholesale Electron ics.

In cont inuing to research Mars and
this rig, I recen tly have learn ed the re was
an "A" version offered (1962 or (63)
th at had the ability to tweak the oscilla­
to r from the front panel , as well as
pro vid ing AM and CW op erati on . Per­
haps I' ll find one of these some day.
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us Army Engineer Communications in the 34th
Engineer Group

Vietn am, 1967 to 1968, Part 1

field situation that often had support ed ele­
ments at such distances and available fre­
qu encies th at reliab le communications with
organic equipment were not always possible.

During my tour with the 34th, I was
assigned first as th e Group Public Works and
U tilities Officer in the operations secti on
(S3) for approximately 6 mo nths. I the n
bec ame the Group Sign al Officer (SigO)
wh en the then current SigO left to take over
as the Executive Officer of on e of th e battal­
ions . During this 12 mo nth tour, I go t
in volved in civi l wo rk s p rojects (roa ds,
bridges, airfields , building s, water supply
and the like), as well as com m unications and
electrical power pro jects. Some event timing
is from my reco llect ions as well as from
reference 1 and may not be exactly correct.
The author invites corrections and updates.

Introduction
The conflict in the Rep ublic of Vietna m

provided an extensive test of then current U.
S. Army Doctrine in all phases of Arm y
operations. The un usu al deployment of
troops and support ing un its and lack of
"front lines " in th e Vietn am Theater of
Operat ion s com pared to previous engage­
me nts ne cessitated m an y va riat ions and

By Larry Will , W3LW
10 55 Powde rhorn Dr
Glen M ills, PA 193 42
lh will@verizon .net

Preface
While searching through old documents

here at W3LW, I came across a paper I had
written on my Army unit communications
experience shortly after returning from an
assignment with the 34th Engineer Group
(C onstr uction) (34 th) in the Republic of
Vietnam (RV N) from September 1967
through September 1968. It occurred to me
that with revisions, it might be of interest to
those of us utilizing vintage US Army Signal
Corps equip m ent even to day. Originally
written for a Signal Corps audience, but
never published, it has been ext ensively
modified here to pro vide much more detail
on the utilization of the various types of
tactical communication equipment utilized
by our forces . This series will discuss many
pieces of communications equipment now
completely obso lete in the U S Ar my yet
many of these item s are uti lized today by
amateurs interested in restoring and main­
tai ning military communicat ions gear. In­
cluded here in are various tactical HF and
VHF/UHF FM radio systems , telephone
and radioteletypewrirer (RAT T) gear , tele­
phone and landline teletypewriter (T T Y)
equipment with radio wire integration (RWI,
i.e . phone patch) and also some discussion
on larger area multichannel line of site (LO S)
VHF/UHF and microwave and tropospheric
scatter (T RO PO) radio relay systems used to
tie various military un its together in a th e­
at er of ope rations. A short section on the
Military Affiliate Radio (MARS) system in
Vung Tau is also included. I hope to pr esent
a written and visual "snapshot" of how we
solved communications requirements in a
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modifications of then current standard Army
doctrine. These variations were significant
in the Army combat and construction Engi­
neer units deployed throughout South Viet­
nam not only for construction equipment
and methods, but also with regard to HF and
all forms of communications.

The object of this article is to discuss some
of the mission requirements, the communi­
cations equipment and means, and the com­
munications problems encountered by the
34th within and without of the operational
chain of command. While communications
sometimes presented unique challenges, the
civil engineering projects had their own is­
sues with equipment maintenance, project
scheduling, and supply. But that is a whole
other subject that will not be explored here.
The mission included a significant civilian
works component and the area of operations
(AOR) resulted in spreading of battalion
and other unit elements over wide areas
exceeding reliable communications distances.
In this theater during this period, all units
generally were assigned a primary frequency
and one alternate for each radio system for a
26 Electric Radio #222

given period of time. These frequencies were
assigned without regard to propagation con­
ditions and sometimes without regard to
intersystem interference. The requirements
of the commander and his staff, all who were
constantly traveling, and the means and
equipment used to provide necessary com­
munications support is also included.

The 34th was initially deployed to Xa
Vung Tau (Village Vung Tau or Cap. St.
Jacques) on the South China Sea in then
Phuoc Tuy Province at the entrance to the
Song Dong Ni (River Dong Ni) leading up
to Saigon. The approximate HQ coordi­
nates were 10-21-42.5N, 107-05-37E. The
34th arrived in Vietnam in March of 1968
from Fort Lewis, Washington and quickly
came under the operational control of the
20th Engineer Brigade (BDE) headquarters
at Bien Hoa about 25 krn NNE of Saigon, an
Army Corps level unit with a broad Engineer
combat and construction mission and re­
sponsibility of supporting combat opera­
tions over a wide area of III and IV Corps in
southern South Vietnam. The 34th was op­
erating as a Modification of a Table of Orga-
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UNIT LO CATIONS ARRIVED DEPARTED DISTANCE
20th Enzr BDE Bien Hoa 74km
27th Combat Bn Xuan Loe/Camp 1 Oct 1966 3 1 Jan 1972 65 km

Eagl e
31th Combat Bn Vung Tau/Xuan 24 March 12 March 65km

Loc 1968 1972
36th Construction Bn Vung Tau 1 Sep 1967 30 Apr 1972 Okm
69th Construction Bn Vung Tau/Can 2 May 1967 17 No v 1971 0/140 km

Tho
86th Combat Bn BlackhorsefMy 16 Oct 1966 15 Aug 1969 30/122 km

Tho
93rd Construction Bn BearcatiDong 21 Jun 1967 31 July 1971 30/80 km

Tam
156th Well Drilling Phu Quoe Island 330km
Detachment (Det)
536th Port Const. Det Vung Tau Okm
544th Support Co VungTau Okm
573rd Float Bridge Co Long Binh 24 Mar 20 Dec 1968 75 km

1967
617th Panel Bridge Co Long Binh 4 Nov 1965 15 Jun 1970 75 km

Table I: Units of the 34th Engineer Group

Notes to Table I
• The 20th Engr Brigade was the higher Headquarters above the 34th Engr Gp.
o The 27th Bn was transferred to Camp Eagle under the 45th Engr Gp on 12 April
1968.
• The 31st Bn was only assigned to the 34th Group 24 March to 1 July 1968.
• The 69th Bn moved to Can Tho in Oct 1967.
• The 86th Bn joined the 34th Gp in Apr 196 7 then transferred to My Tho in Mar
1968 and reassigned to the 45th Engineer Gp.
o The 93rd Bn Main was at Bearcat and approximately 1/2 the Bn relocated to Don
Tam to assist in the construction of a new base camp for the 9th Infantry Division
(ID). The 9th ID completed the division relocation in July 1968. The 93rd also
constructed the Long Thanh North airfield which still exists today based on
satellite images on Google Earth®.
• The 544th was a Port Construction Support Co with quarry operations, several
asphalt plants, and large truck for hauling rock and asphalt.
• Distances refer to greatest airline distance to any portion of the unit used for H F
communications.

n izat ion an d Equi pme n t (MTOE) Army
un it. T he M T OE designation allowe d som e
flexibili ty in organizatio n and equ ipment
selectio n to ad just to the ope rat ional situa­
tion, whic h m ade adapti ng to the nee ded
communi cat io ns challenges a bi t easier. At
the tim e of my arr ival, the 34th ha d been "in
co unt ry" for about 6 months an d already
con sisted of a Headquarters an d Headquar­
ters Company, 5 Engineer ba tta lions (Bn)

an d approximately 5 separate companies and
detach ments to talin g about 45 00 troops.
The mixture included com bat and construc­
tion battalions, a ligh t equipmen t company,
two po rta ble bridge companies, a port con ­
st ruction det achment, and a construction
support company, among ot hers . A 6t h Bn,
the 31 st, br iefly joined the group raisi ng the
troop count to approximately 5500 . As I
rem em ber, at on e point, we ha d upwards of
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Lieutenant Larry Will (W3LW) is on a mission with a
helicopter crew.

7-10 separate attached companies and de­
tachments.

Left over from the Korean era with some
modifications with replacement equipment,
the normally authorized communications
gear for routine radio voice in the Engineer
battalions and separate companies was both
the AN/GRC-19(*) and the AN/GRC-46(*)
and a few of the VHF FM VRC-12(*) family
of radios. The Engineer battalion headquar­
ters signal section also had the AN/GRC-46
for both voice and secure radio teletypewriter
(RATT) communications with higher head­
quarters and with supported units as needed.
The Group and Brigade HQ had the AN/
GRC-46 and the Group did not have FM
VHF equipment. This mix was chosen pre­
viously because these higher headquarters
were relatively static, and from previous
doctrine, employed landlines installed by
Signal Corps units for both voice and tele­
typewriter (TTY) communications. This sys­
tem was generally known as an "area" com­
munications system operating much like a
Bell System/AT&T telephone company in
the 1950s and 1960s The 34th Group had
authorized AN/GRC-46(*) radios that could
be used by the Group staff during periods of
"on the move". The radios could be outfitted
for shelter use in % and 5/4 ton vehicles as
well as in a voice only configu­
ration in the Ford supplied
M151A1 "jeep".

34th Engineer Group
Mission and AOR

The mission of the 34th and
its assigned units in the Repub­
lic of Vietnam was to provide
combat support, combat ser­
vice support and construction
support to US and Allied units
within its AOR and to act as
Infantry if necessary. This mis­
sion included support of Infan­
try, Mechanized Infantry, and
Armored Calvary Divisions
combat operations, Artillery

batteries and fire support bases,
land clearing, mine and booby

trap sweeping, enemy weapons cache hunt­
ing and destruction, direct support to the
Royal Australian Engineers on US Engineer
doctrine and communications, and the de­
sign and construction of roads, ports, air­
fields, bridges, buildings of all types, quar­
ries, wells, POL facilities, water supply, and
sewage treatment plants. In addition, a sig­
nificant effort was expended in support of
Vietnamese Army and civilian projects. A
special staff officer of the grade of Major was
assigned to the operations section specifi­
cally for civilian works management. As
shown in Figure 1, the 34th Gp area of
operations during my tour included a por­
tion of III Corps and nearly all of IV Corps.
This later changed to mainly IV Corps by
February 1969.

Initial Conditions for the 34TH
The arrival of the 34th was part of an

expanded Army Engineer presence buildup
and the area previously under the control of
the 159th Engineer Group was being split
between the 159th and the 34th. When the
34th arrived "in country" in March 1967, all
operation facilities and troops were initially
housed in a mixture of tents and permanent
buildings, but the unit quickly established
headquarters infrastructure construction and
communications in standard field fixed fa-
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cilities. At fir st virtually all hard copy (the
Army term is RECORD) communications
was via the message center or courier, while
voice communications handled by com mon
user telephone circuits. Theater of Opera­
tion s common user cir cuits are not unlike
the U.S. telephone system in st ructure but
usually using operators to set up calls and
operating on a smaller scale. At this point in
time, the 39th Signal Bn, a unit of the US
Army l st Signal BDE, was expanding post
communications in Vung Tau and the total
troop density was relatively low so Class "An
common user circuits were relatively easy to
obtain. Class "An circuits allo wed for long
distance phone access while Clas s "C" phones
on ly worked wi thin the local exchange. The
Arm y telephone TA-236/PT was used which
essentially was a Western Electric 500 set.
The 34th Engineer Group reported directly
to the 20th Engineer Brigade in Bien Hoa
roughly 74 km distant. As long dist ance
service, which was provided by elements of
the 1st Signal Brigade, improved around III
Corps, the common user telephone became
the natural medium for normal telephonic
communications. Even 7 digital number di­
aling was begun in Vung Tau and Bien Hoa
while I was "in country". The area message
center, operated by elements of the 1st Sig­
nal BDE was a complete facility for the
secure transmission of all RECORD traffic.
Area message centers were standard in the
Corps AOR because many Corps support
units had lit tle or no organic communica­
tions equ ipment. Mes sages were hand wr it­
ten on standard forms, delivered to the cen­
ter where they were then sent by TTY on the
Signal Co rps long distance infrastructure to
any user anywhere in the world . I'll cover
some of the radio lon g line s equipment used
in the area system in Part III.

As shown in TABLE I, the 34th Engr Gp
had units all over the southern half of South
Vietnam . The 36th Engineer Bn (C O N ST)
arrived in Vung T au on 1 September 196 7
and the 69th, replaced by the 36th Con­
struction Bn, relocated to Can Tho about
102 km distant along the Song Mekong

(M ekong River) in th e delta. The 86th Bn
relocated to Blackhorse, home of the 11th
Armored Calvary Re giment (ACR, the
BLACKHORSE Regiment), and assigned to
pro vid e support to the 11rh (Figure 2) among
other duties. Th e 93rd Bn was assig ned
di rect support of th e 9th Infantry Division
at Bearcat adjacent to Bien Hoa.

In th e first 6-8 months of th e 34th de ­
plo yment, the 34 T H Gp HF AM voice and
RATT equipme nt was not really needed as
the un its were making do with common user
circuits an d courier service. Prior to my
taking over as th e 34th G roup Signal Officer
(SigO ), an AN-GRC-46 (*) HF AM/RATT
net was established to connect each Bn Head­
quarters with the 34th Group and also to
connect the 34th with the 20th BDE HQ
pr imarily to handle classified RECORD tr af­
fic by radio rather than by the area message
center.

As the troop buildup continued, the 34 th
becam e one of three groups assigned to th e
20th Engineer BDE. This configuration with
only slight modifications continued until
February 1969 when th e 34th Headquar­
ters , supporting a shift in the unit area of
responsibilities, relocated to Bin Thuy adja­
cent to Can Tho along the Song Mekong in
IV Corps. The 20th is still in existence ,
redesignated as an Army Corps Airborne
Engineer Brigade and headquartered at Fort
Bragg , NC.

As the tactical situation evolved, some of
the battalions wer e split and elements spre ad
over large areas with organic and attached
units sometimes 75 to 140 km from battal­
ion headquarters. The separate companies
for the most part reported to group head­
quarters for operational orders but were some­
times attached to local supported units for
rations and quarters. Many of the Army
camps had consolidated field mess facilities.
[Ne xt month , part 2 continues with rad io
communications systems .]
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Those Pesky 70-Volt Audio Transformers

By Mike Murphy, WU2D
38 N. Reading St.
Manchester, NH 03104
mjmurphy45@comcast.net

Introduction
You have probably seen boxes of them

at the ham flea market, both loose and
attached to ceiling speakers, and you
might even have several of them in your
junk box. I am talking about those trans­
formers with 4, 8, and 16-ohm marked
terminals on one side and power levels
like 1, 2, and 5-watts printed on the
other side. Since there is virtually no
information on the primary impedance,
most of us simply throw these in a box
and forget about them. What if I told
you that they were actually very useful
audio-multimatch transformers , well
suited to handing vintage and military
receiver output impedance matching?

70-Volt Sound Systems
The ceiling speakers which are re­

quired in building sound systems, in­
cluding music and intercom systems,
must be easy to install and adjust and
they must be inexpensive; oh, and I
almost forgot, they must have musical
sound quality! On first principles, this
could be accomplished with a simple
series-or-parallel speaker system.

Consider a 20-speaker parallel system
with 8-ohm speakers and the need to

Two Pesky 70-Volt Audio Transformers

deliver 2 watts to each one. The com­
bined load would be 8 ohms/20, or an
impedance of 0.4 ohms. Theoretically,
you would need only 40-watts RMS to
drive them. Unfortunately, real-world
losses would wreck your plans, even if
you used good speaker wire. The imped­
ance mismatch of the amplifier, and the
FR heating of the speaker wire, would
create a situation where the amplifier
would croak or the power loss would be
unmanageable. The last speaker in the
chain could well be starved completely.
An elaborate series-parallel system might
help to raise the overall impedance, but
this would be expensive to wire and it
would also be difficult to individually
adjust each speaker's level. The solution
to these problems, called distributed
voltage, was engineered in the 1920s,
and it is still used today.

The trick was to develop a distributed­
power system using a high-audio voltage
and to utilize multiple transformers to
reduce the output to each load. This is
how the power grid works. The
interesting thing about this method is
that you only need to maintain the voltage
roughly at a set level and you can keep
adding loads as long as you keep sourcing
enough power to maintain the buss
voltage. For sound systems, this voltage
can be anything from 25-to-200 volts,
but the most common-modern standard
turns out to be 100-volts peak, or 70.7
VRMS.

We could design an amplifier with a
direct output that produces an RMS
voltage output of 70V into 8 ohms. This
would be quite an amplifier since E2/R =

612 watts. Crown would love to sell you
a nice amplifier like this! We could engi­
neer a more modest 25-to-50 watt am­
plifier with a higher-impedance, 70.7-
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70.7 Volls RMS

PowerTaps

e--Ilt;j '-------" IIQrJ
Figure 1: 70-Volt Audio Distribution System

volt output or winding. would waste audio power.
Consider a 25-watt amplifier, which Most ofthese systems limit the amount

delivers 70.7 volts into its load at full of signal to any individual speaker to no
output. What is the impedance of that more than 5 watts. To simplify the in-
load? Using ohm's law, R=E2/P, so, stallation process, the transformers are
(70.7) 2 / 25 = 200 ohms. Stated another set to provide roughly what is printed on
way, a 200-ohm resistor with 70.7 volts the side of the transformer, from 650
across it dissipates 25 watts. Today's mW to 5-or-10 watts, when you are
amplifiers, whether tube or solid state, connected to a 70-volt system. Notice
are generally designed with 4-or-8 ohm that they allow you to select or mix 4, 8,
loads in mind, not 100 or 200 ohms. or 16-ohm speakers by design, another

To get the high impedance (and cost-reduction innovation.
voltage), sound-system installers almost As you would with any distribution
always use a step-up transformer. system, you will need to figure out how
Basically this transformer steps 8 ohms many loads you have and then divide
up to around 200 ohms. The higher-Z that into the wattage of your amplifier-
winding services the distributed wiring. you should not exceed that load, other-
These types of transformers handle all of wise, you will overload the amplifier,
the power of the system, so for our 25- which causes distortion. Ofcourse, there
watt amplifier, we would need a is some loss associated with the trans-
transformer rated to at least 25 watts. formers and wiring but it is generally less
N ext, we would run a modest than 10%; far less than if you tried to do
speaker wire (#18-2 is overkill!) all it with a low-voltage system. Depending
around the ceiling of the building. We on the amplifier's power, with a high-
could then hang smaller step-down voltage system like this, you could hang
transformers and speakers offthis higher- 25 or more speakers in parallel on a
voltage distributed line. single-amplifier's output. You could even

Bye-Bye Monster Wire drive a speaker that is 1000 feet away
You'll notice that Figure 1 shows taps with #24 wire, with a resistance of, say,

on the transformers that are associated 100 ohms, and still incur virtually no
with each speaker. These taps are used loss with this method.
to set the amount of power going to each Calculating the Input Impedance
load. This allows you to adjust some These sma1l70-volt speakertransform-
speakers to be louder than others. Hav- ers are rated in power. We can use good
ing a single output and using external old Ohm's law to calculate roughly what
rheostats or L-pads is far less reliable and the input impedance would be when the
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transformer is properly terminated.
Given: P =P / R and thus R = E2/ P,

and if E = 70.7 V, calculate the input
impedance for each tap load rating when
the transformer is properly terminated.

For a common Radio Shack Part, 32­
1031, this produces the following:

How Are They Rated?
These transformers can take a fair

amount of high voltage since they rou­
tinely handle of 70.7 VRMS, or 100­
volts peak of audio at frequencies from
100 Hz to 10kHz. I would not push
them much beyond normal receiver volt­
ages of perhaps 250 volts. I have not
found any actual DC rating. One of the
big advantages of a voltage-distributed
sound system is that you do not have to
figure out the impedances closely to
achieve a low-loss system, as long as the
audio voltage is high enough.

Power ratings are published: Most of
the small units are rated to 8-01'-10 watts.
The Radio Shack #32-1 031, for instance,
handles up to 10 watts for 4, 8, or 16­
ohm loads.

Hammond lists some specs on their
higher-end, 117-series transformers: fre­
quency response, 100 Hz to 9 kHz (l dB
reference @1 kHz); insertion loss, less
than 2 dB; distortion , less than 1.25 % @

100 Hz at maximum power.
Stancor Model A-8102 speaker­

matching transformer: 70.7-vol t line
primary impedance 625 , 1250, 5000,
10000 ohms to 4, 8, or 16-ohm voice
coil. Power steps of 0.5, 1, 2, 4, or 8
watts. Approx. size: 2 x 1-5/8 X I-V2

Watts
0.625
1.25
2.5
5
10

32

Impedance (Ohms)
8000
4000
2000
1000
500
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inches.
Audio Output Transformed

Did you know that the transformer is
the most efficient machine ever con­
ceived? When properly designed, trans­
formers can exceed 99% efficiency. I say
this because I thought that these trans­
formers would make pret ty nice audio
output and modulation transformers,
based on my calculations.

On first glance, these look exactly like
th e typical All-American Five, Class 1­
to-2 watt, audio-output transformer. I
wondered if they could be used in that
role, as a replacement in a 6AQ5 or
50L6 amplifier driving a small speaker.
After discussing this with NEI S, Larry
Szendrei, at the 2007 AWA convention
in Rochester in August, I decided that
some investigation was in order. Larry
said that these transformers might not
be designed to handle DC current since
they are only used to send AC to the
various speakers in the distribution sys­
tem. One hint that Larry was onto some­
thing was that these transformers are
rated at 8, or even 10 watts, and ph ysi­
cally the iron seems too small to handle
that kind of power in a conventional
Class-A amplifier circuit.

In technical terms, what Larry was
trying to explain was that with these
transformers, the permissible saturation­
flux density of the core could be reached
wi th a constant-DC current alone,
flowing through the primary windings.
We could easily exceed the transformer's
design-operating flu x. With the
unexpected (not designed for) DC
current, there would be no flux-density
headroom left for audio signals . Likely,
the peakAC would drive the transformer
into saturation (ex ceed in g " Bsat "
saturation-flux density) causing losses,
distortion, and so on. This is the same
effect that happens with modulation
transformers. The old remedy of a
"modified-Heising" lashup relieves the
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1 V RMS

1000 Hz

Unknown Z

Disconnect and
Mea sure Resistance

Unknown Z

Increase R until
V = 500mV

+1 2V~
2N3055

100 uF 0

+~ l----r-------~II'_<
1 VRMS1000 Hz

Figure 2: Substitution Method of Measuring Unknown Z and the Generator Helper

mod iron of DC-current flux saturation,
thus reducing distortion and allowing
higher-power operation.

Of course, I could also describe this as
little magnet men being commanded to
stan d at att ent ion and then being told
suddenly to also jump up and down-but
they can't because they are glued to the
floor.

Making Measurements
The calculations shown above are

probably close enough to estimate loaded
impedance, but I wanted to actually
measure a couple of transformers to see
if we can use them in replaceme nt ser­
vice or in homebrew projects. Measur­
ing the DC resistance of the windings is
somewhat useful, but it does not give us
the impedance numbers that we need.
We need a way to measure the reflected
AC impedance of a properly te rminated
transformer at audio frequencies.

Lacking a AC bridge, I made some
measurements using a st raigh tforward
approach called the resistance-substitu-

tion method, see Figure 2. The idea is to
put a variable resistance in series with
the unknown load and increase it until
th e AC-voltage drop equals exactly on e
half of what you are applying. Once it
equals exactly Y2 of the AC volt age of the
generator, remove th e variable resistor
and measure its DC resistance with an
ohmmeter. I used a series-connected,
15-k potentiometer. Since the gene ra­
to r itself has a significant output imped­
ance (usually between 10 and 600 ohms
depending on the generator), I made
sure to measure the generator's output
voltage under load to remove the imped­
ance of the generator from the measure­
ment. This proved tedious because of
load ing. The HP generato r was ju st no t
up to the task because its output imped­
ance was a bit high. After checkin g
around the shack for another generator,
I found a solid-state H eathkit 5218 .
This gen erator was no better.

Generator Helper
This is where you need a shop arnpli-

Elect ric Radio #222 No vemb er 2007 33



fier. Driving a simple l O-wart utility
amplifier with a single 6L6 or a pair of
6V6s, or a small solid-state amplifier,
would be the easy solution. Not having
one of these loose, I thought of an old
circuit, the emitter-follower amplifier. I
cobbled together an interesting circuit
made of an old 2N3055 on a heatsink,
three resistors and two capacitors, and a
I-amp, 12-VDC wall wart. This con­
traption, when attached to either audio­
generator output, gave me a solid, low­
impedance output at 1000 Hz-problem
solved. I eventually came up with the
nifty switch idea that allowed me to
easily check the measurement resistance
out of circuit.

Test Results
I had two typical small transformers

to test. The Stancor A-81 02 was marked
0.5, 1, 2, 4, and 8 watts, and the Radio
Shack 32-1031 was labeled 0.625, 1.25,
2.5, 5, and 10 watts. My test loads were
a small, 5-inch, 8-ohm speaker, a larger
8-inch, 8-ohm speaker and a
noninductive, 8-ohm load. My test
freq uency was 1000 Hertz. I attached

the loads to all three outputs, 4 ohms, 8
ohms, and 16 ohms and read the reflected
impedance on all taps. The testing
revealed only slight variations between
the speakers and the resistive loads. This
produced 6 sets of data, but I will only
present two cases, one for each
transformer with the resistive load. This
is hardly a deep investigation, but the
results are shown in Tables 1 and 2.

I performed some testing with high
voltage on the Stancor transformer, on
the primary side, using the highest im­
pedance tap (500 mW). I connected a 0­
to-350 VDC supply to the common
terminal and attached an 18-k load in
series with the 0.5-watt terminal and
returned the connection to minus. At
350 VDC, I got a voltage drop on the
windings of 10 volts and a current of just
under 20 m.A. There was no leakage
detected to the core or to the secondary.

I also wanted to know how the unit
would work as an audio choke. I mea­
sured the unterminated impedance of
the lowest power (highest L) winding
using the substitution method at several

Primary Primary Z with 8 Ohm Primary Z with 8 Ohm Primary Z with 8 Ohm
Power Tap (W) Speaker Connected to 4 Speaker Connected to 8 Speaker Connected to

Ohm Sec Tap Ohm Sec Tap 16 Ohm Sec Tap

0.625 14.1 K 8800 5200
1.25 7700 4750 2600
2.5 3900 2450 1350
5 2000 1200 700
10 1100 706 360

Table 1: Transformer 1, Radio Shack 32-1031

Primary Primary Z with 8 Ohm Primary Z with 8 Ohm Primary Z with 8 Ohm
Power Tap (W) Speaker Connected to 4 Speaker Connected to 8 Speaker Connected to

Ohm Sec Tap Ohm Sec Tap ]6 Ohm Sec Tap

0.5 14.0 K 7430 3980
1 7200 4500 2210
2 3800 2350 1280
4 1900 1100 672
8 950 600 348

Table 2: Transformer 2, Stancor A-8102
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Figure 5: Transformer Audio-Test Amplifier

frequencies. What I found was that as
unterminated chokes they have around
1 Henry of inductance, which is not so
great for audio plate-choke service.

Audio Output Test
I told you that I did not have a 6V6­

class bench amplifier, but it turns out
that I had to build most of one anyway,
just for this article, drawn in Figure 5.
We know that these units have no trouble
with high-voltage audio, but what hap­
pens when we introduce some standing
DC bias, such as that required in a
Class-A stage like a single-ended 6V6? I
set the amplifier up per the RCA manual
for a 45-mA resting current with 250 V.
I actually hit 45 rnA at 230V with the
cathode resistor that I chose-close
enough. Trying all of the taps, I deter­
mined that the best output in 8 ohms
was with the 0.65-watt primary tap and
8-ohm secondary tap. The output volt­
age was Lvolt RM5 into 8 ohms for a
magnificent power of 125 mW before
distortion.

N ow, I substituted several ordinary
audio-output transformers from various
radios, all in the I-to-3 watt class. Under
the same bias conditions and voltage,
the worst-case transformer delivered 1.8
watts to the speaker! So what can we use
these little devils for?

Project: Military Receiver
Multimatch Speaker

By inserting one of these transformers
along with a rotary switch into an old
speaker box, a useful multimatch speaker
is created, see Figure 6. This little speaker
can handle just about any impedance
you are likely to encounter with military
sets. With a single-pole switch, you can
handle several impedances, from 14k
down to 500 ohms, for receivers like the
R-390A/URR. If you use a switch with
more poles, you can get additional val­
ues by utilizing the unused speaker taps
in autotransformer fashion, adding 4, 8,
and 16-ohm inputs. When hooked up to
a BC-654, which has separate taps for a
600-ohm speaker and 2000-ohm phones,
I was able to get identical sound out of
the speaker by selecting the correct tap.

Project: AM Modulation
These transformers are suitable for

low-level modulator service, as long as
the DC current is kept low. Conceiv­
ably, you could use a small, solid-state
amplifier or cathode follower to drive
the low-Z side and use the primary side
to grid, and screen or suppressor modu­
lation of a tube.

Conclusion
Those pesky 70-volt audio

transformers are useful for all kinds of
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Figure 6: Above, Basic Multimatch Speaker Setup and Below, Universal Multimatch
Speaker

audio impedance, interstage, headphone
and speaker matching duties, from that
contest-grade crystal radio to the military
receiver in your GRC-9 or in an R-390A
speaker. I have to note that these
transformers were rediscovered many
years ago by several hams that have
contributed greatly to the R-390
knowledge base including A.]. Carmody
(W2LE), Chuck Rippel (WA4HHG),
and Rick Smedberg (WA8YLZ).

Unfortunately, it is also apparent that
these units, although able to handle high
voltage, are definitely not suitable for
audio output replacement duty in re­
ceivers using 6AQ5, 6V6, 6AK6, 50L6
and 50C5-type stages.

References:
A.]. Carmody, W2LE, Sept. 1983,

R390 Cookbook
Hollow State Newsletter, 2000, Is­

sues 1-30, "R-390 and R390A Receiv-
ers"

Bob Smith, KC4W]O, May 2003,
"Collins Output Transformer"

Chuck Rippel, WA4HHG, "390 Own­
ers Manual," Collins Collectors Associa­
tion, Jan. 1998, http://
www.amwindow. 0 rg/ tech/ h tm/
r390man.htm

RCA Corporation, RCA Receiving
Tube Manual, RC-30, 1975
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A SOCS Transmitter

By Ste ve Minshall , WA6VCR
2029 Hickory Ct
Modesto, CA 95356

The transmitter presented here was
inspired by a March 1968 Electronics
Illustrated magazine article by the late
W5LET. The art icle was "A Bare Bones
Transmitter" and it was "bare bones"
indeed. The W5LET transmitter used a
pair of rectifier diodes and a couple of
capacitors to ach ieve 300 volts directly
from the line cord. The transmitter was
a simple-keyed oscillator using a 50C5
tube and built on a flat board with nails
used for terminal-tie points.

In 1968, I was onl y eleven years old
but I was fascinated with the article. It
would be several years before I received
my ham license and the article was to lay
dormant in my mind for several decades.
Fast forward to the year 2006 and I am
a longtime, licensed ham-radio operator
and I find myself longing for the sim­
plicity of earl y amateur transmitters.
Playing around on the Internet one day,
I did a search for "50C5 transmitter"
and much to my surprise I found a
number of references to the W5LET
article.

I was fascinated with what I read.
Evidently, there were quite a number of
people who built the transmitter as de­
scribed in the article and for some it was
what got them started in the hobby.
Today, people are still building the trans­
mitter. Great job W5LET!

I had no choice but to build the trans­
mitter myself, decades after reading the
original article at the public library. It
worked right off the bat but it had an
awful chirp . There was no way I would
put that signal on the air. I tried all sorts
of methods to stabilize the beast, but

nothing was completely successful. I fi­
nally came to the conclusion that th e
50C5 was just not suited to run as a
keyed oscillator. I suspect that my prob­
lems may have been do to the use of tin y,
cheap crystals as compared to the large
FT-243 crystals used by W5LET, and
that I had used a different, tighter, out­
put coupling circuit. I will give him the
benefit of the doubt and assume that his
original transmitter sounded reasonably
OK.

I took a step back and looked at the
project from a new perspective. I would
keep the breadboard construction and
the 50C5 tube . It would still be powered
di recdy from the line without a
transformer, but I would use a pair of
35W4 tubes for rectifiers in the voltage­
doubler circuit and add an oscillator
tube. The transmitter was redesigned,
and evolved away from the original
W5LET design and became a design of
its own.

I experimented with 12AT7A and
12AU7A tubes in various oscillator con­
figurations and was almost happy with
the results but they never fully satisfied
my desires. I needed an oscillator tube
that would be very stable, have enough
power to drive the 50C5, and have a low­
voltage heater that runs at .15 amps so
that all of the heaters could be wired in
series and powered directly off the line
voltage.

I pulled myoId RCA receiving tube
manual off the self, went through it page ­
by-page, and wrote down all of the tube
types th at might work. My first choice
was th e 6BH6. The tube is a sharp­
cutoff pentode with a 6.3-volt, 150-mA
heater that was designed for use in AC/
DC receivers. It has a controlled-heater
warmup, just like the other tubes in my
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Figure 1: The transmitter is built in the traditional manner, on an open breadboard.
Wood finishing and safety are discussed in the text.

circuit. The heaters would all heat up
evenly, a much-desired feature for series­
wired filaments. Now, I just had to buy
one of the tubes and give it a try. I went
to eBay and soon had several 6BH6
tubes on the way.

The 6BH6 tube turned out to be ideal
for my oscillator. After some experi­
menting with component values, I had a
stable, keyed oscillator with enough drive
for the 50CS. The oscillator is not sen­
sitive to voltage changes so no VR tube
is required. This tube works so well as an
oscillator that I intend to use it as my
first choice in future projects.

The power supply uses a pair of35W4
rectifier tubes as a voltage doubler and
supplies about 250 volts (key down) to
the oscillator and PA tube. Solid-state
rectifiers could easily be employed here,
but I wanted to use tube rectifiers for the
sake of nostalgia. The voltage doubler is
a half-wave design, so the low side of the
power supply output is at the same po­
tential as the line-neutral wire. The same

components could be wired up as a full­
wave voltage doubler, but the low side of
the power supply would be at a high
voltage compared to neutral and ground.
This would create additional hazards as
well as difficulty in interfacing a key
safely.

The first numerals of the tube types
used indicate the filament voltage of the
tubes. If we add up all of the filament
voltages (35+35+50+6) we get a total of
126 volts. This means that if we wire all
the heaters in series we can operate them
directly from the line voltage, as is done
in this transmi tter.

The oscillator circuit is very straight
forward. This is a simple, tuned-grid,
tuned-plate oscillator, the crystal being
the grid-tuning element. The value of
oscillator-cathode resistor was found
experimentally to provide good keying
characteristics. The plate-tank circuit
inductor is 29 turns of number 22 mag­
net wire, wound on a 1-1,4 inch length of
7IS-inch, outside-diameter PVC pipe.
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The inductor is operated at DC-ground
potential.

The power-amplifier tube's grid is
driven from a tap point on the oscillator's
plate inductor. The position of the tap
was just a guess, but since the transmit­
ter performance was better than expected
no further experiments with the tap
position were tried. The purpose of the
2700-ohm resistor is to reduce the Q of
the tank circuit, and is essential for
stable operation of the power amplifier.
The inductor has 3 turns on the "other
side" of ground, which is used to neu­
tralize the power amplifier by adjust­
ment of the neutralizing capacitor.

The power amplifier is grid-leak biased
by the 1OO-kgrid resistor, and self biased
by a 220-ohm cathode resistor. The self
bias is not necessary for operation of the
amplifier, but it provides protection for
the tube during fault conditions, tune
up, and during stability checks, as
described later. The power amplifier
plate-and-screen voltages pass through
the number-47 lamp. The lamp is used
as a plate-current indicator and is
mounted by leads soldered to it's base
that are inserted into fahnestock clips.
The fahnestock clips allow for easy
removal of operating voltages from the
power amplifier to facilitate
neutralization adjustments. A
milliampere meter can be inserted in the
fahnestock clips in place of the lamp for
accurate measurements of current.

The power amplifier is transformer
coupled to the antenna. The transformer
windings are wound on a pill bottle with
an outside diameter of 1.3 inches and
spaced with a 3/8-inch gap between
windings. The primary of the trans­
former is 22 turns of #22 enamel wire
close wound, parallel resonated by a
compression trimmer, the "Plate Tun­
ing" control. The secondary of the trans­
former is 10 turns of #24 red telephone
wire, series connected with a larger com-

pressiOn trimmer, the "Loading" con­
trol.

Before sending the signal on to the
antenna, it goes through a PI filter,
comprised ofL2 and the 430 and 680-pf
capacitors. Inductor L2 is made bywind­
ing 8 turns of number 22 enamel wire
around a 35W4 tube (remove the tube
after winding) and spacing it about an
inch long. The values for two capacitors
in the PI network were junk box values;
I was shooting for 500 pf each. The
addition of the low-pass filter cleaned up
the harmonics and improved the power
output of the transmitter.

The construction was done on an 8 x
12-inch piece of%-inch plywood. I used
a router to put a fancy edge on the wood,
which reduced the working area on top
to 7 x 11 inches. The plywood is what is
called "paint grade" that has a much
nicer surface than shop plywood. I
sanded and stained the wood. I followed
that with several coats of clear lacquer.

Components are mounted to the tube­
socket terminals and to terminal trips.
The terminal strips and tube sockets are
mounted to the plywood using number
4 sheet-metal screws and flat washers.
The switches and jacks are mounted
using 1 x 1 x 1/8-inch, aluminum-angle
stock.

A transmitter like this requires a dis­
cussion on safety. Since this is powered
directly off of the line voltage, without
the isolation of a transformer, there are
additional hazards. The line cord must
be a three-conductor cord. The cord I
used was a standard computer cord with
the female end cut off. The black wire is
hot and has 120 volts relative to ground.
The white wire is neutral and may have
a volt or two in relation to ground,
depending what loads are running on
the house circuit. The green wire is a
safety ground which is at ground poten­
tial.

In this transmitter, the black wire
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from the lin e cord is solde red di rectl y to
a one-amp fuse . The fuse and wire are
covered with heat -sh rink tubing so that
there is no exposure of the unfused, 120­
volt line. If this transmitter is connected
directly to a telegraph key, the low side
of the key is connected directly to the
neutral circuit of the electrical supply.
This may be deemed, by som e, to violate
electrical -safet y rules . Being cathode
keyed, the hot side of th e key has about
45 volts wi th this tr an smitter. If some­
thing goes wrong in the tr ansm itte r cir­
cuit, a much greater voltage, as much as
300 volts, could be placed on th e hot
side of the key. In the old days these
th ings were taken in str ide but today we
are all much more conc er ned about
safety, as we should be.

It is imperative th at the lin e cord is
correctly wired and that it is plugged
in to a correctly-wired socket, otherwise
the low side of the key could have 120
volts AC on it! An isolation transformer
could be used to isol ate the transmitter
fro m the lin e and th at would in crease
safety . The use of a step- down isolation
transformer would allow our frie nds
across the pond to use the transmitter as
described without an y further modifica­
tions.

The po wer supply produces in excess
of 300 volts, so the open-breadboard
construction has lethal voltages exposed .
An enclosure, Ple xiglas for exa m ple,
could be fabricated to cover the guts of
the transmit ter and eliminate the
potential ofaccidental contact with high­
vo l t age points. With some minor
redesign, the transmitter could be built
in a convent ional aluminum ch assis.
Lastly, an op en circuit like this m ust be
kept out of reach of child ren and even
curious adults.

The initial tune-up is done by remo v­
ing the #47 lamp, turning on the power,
and allowing the tubes to warm up.
While tapping on the key, adjus t the

oscillator-plat e circuit for highes t out­
put along with good keying . O nce the
oscillator is working properly, an oscil­
loscope, or ot her sensiti ve indicator, is
pl aced on the output along with a du mmy
load. The PA plate tune-and-load ca­
pacitors are adjusted for ma ximum indi­
cation, th en th e neutralization capac itor
is adjusted for minimum feed th rough.

T he next step is to disconnect th e line
volta ge and discharge the power supply
capacitors. The #47 lamp is in serted in
th e fahne sto ck clips and the transmi tt er
is powered up. Using brief key-down
times, the plate tune-and-load controls
are adjusted for maximum output. If the
key ing has any ch irp, it may be necessary
to adjust the oscillator circuit.

It is a good idea to go back to th e
ne utralizing-adjustment procedure on ce
more to make sure it is as good as pos ­
sible. I was able to reduce the feed­
through power to zero , as indicated on
an oscilloscope.

The final check is done with all voltages
applied, but without a crystal. W hile
watching the output on an oscilloscope,
tap the key and look for any waveforms
to pop up. If any signals are observed on
th e oscilloscope then further work should
be done to make sure the rig is stable.

As can be seen, th ere has been consid­
erab le attention given to the puri ty o f
the signal in all resp ects. I wan ted at
tr ansmitter that was com pletely useable
and not just a no velt y to use a few times
and put on a sh elf. The final product is
a transmitter that has clean, chirp-free
keying and a clean RF signal free of
excessive harmonics and spurious erni s­
SIO ns .

The RF out put was ch ecked using a
spe ctr um ana lyzer. The second har­
monic was 58-dB belo w carrier and th e
seven th harmonic was at -68 dB. N o
ot her spurious or harmonic energy was
visible. These measurements were made
after tuning the rig as described abo ve,
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without touching up for the spect ru m
analyzer.

I used the transmit ter on the air with
no other instruments to tune other than
the #47 bulb and a wattmeter. After a
number of QSOs, I decided to do some
actual measurements of th e op erating
parameters, and the resu lts are listed
below:

PA Plate Voltage 253 volts
PA Plat e Current 44.6 rnA
PA Plate Input Power. .. 11.3 watts
Power Output 8 watts
PA Plate Dissipation 3.6 watts
Plate Efficiency 71 %
PA Screen Voltage 162 volts
PA Screen Current 8.4 rnA
PA Screen Input. 1.36 watts
I was quite surprised to see that the

plate-and-screen dissipations were within
the maximum specifications for the tube.
It appears that this rig could be run key
down indefinitely. That being said , it
m ight be interesting to hook up a
modulation transformer in place of the
#47 lamp and see how well it works in
the AM mode.

While writing this article, I noticed
that I neglected to bypass the filaments.
I put in the two bypass capacitors on the
PA tube, as shown on the schematic.
The capacitors are soldered directly be­
twe en the tube-socket lugs and the tube­
socket metal ring which is used as the
ground for the screen-and-cathode by­
pass capacitors as well.

The transmitter worked well before
the addition of the fil ament-bypass
capacitors, but there was signi fican t
interaction between th e oscillator and
PA tube despite th e neutralizat ion. After
th e filam ent was bypassed, all interactions
between the stages were eliminated.

The variable capacitor in the crystal
circuit is used to vary the op erating
frequency over a range of about 3 kHz.
Two crystals yield 6 kHz of the band to
operate on and provides many more op-
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po rtunities to answer CQs th an without
th e var iable. The fixed capacitor was
cho sen to limit the range to where the
keying is good.

Usin g th e rig on the ai r is pretty
simple. I use th is tr an smitter with a
vintage H eathkit SB-300 receiver. To
transmit , flip the TIR switch to transmit
then send a couple of "V" or "R" signals
while adjusting the recei ver gain for a
nice side-tone level.

My first contact was far from spec­
tacular. I called CQ and then heard a
station that pegged my S meter as he
tuned up. He came back with a QTH of
"Modesto, CA." That's where I live, but
he was not only in the same town but
almost the same neighborhood. It turned
out to be a nice opportunity to meet a
local ham in person.

Subsequent QSOs were more impres­
sive, with distances in hundreds, and
then over a thousand miles. I find it
quite rewarding to work distances like
that with some parts mounted on a board
and with a signal that I can be proud of.
One of the most enjoyable contacts was
working a station using a homebrew
6AG7/807 transmitter; working home­
brew to homebrew is the way it should
be, in my opinion.

The original W5LET transmitter put
out about one watt. This redesign pu shes
my powe r meter to 8 watts! The 50C5
tube seems to be quite an excellent RF
amplifier. Other tubes to consider for
rectifiers and PA would be the octal­
based versions such as the 35L6, 35Z5
and 50L6.

The use of direct-line power for the
filaments and B+ supply is an inte resting
way to build small -and-simple circuits. I
hope th is will insp ire others to build this
or similar transmitters. I would love to
hear from anyone that builds a transmit­
ter inspir ed by mine. The next step is to
build a companion T IR switch and re­
ceiver of similar style. These are ipRte
works. ---
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International Band Plan Hurts AM

By Paul Courson, WA3VJB
P.O. Box 73
West Friendship, MD 21 794

American radio hobbyists will be un­
able to support an international system
of voluntary band coordination if they
intend to run AM on HF, according to
the details of a plan taking effect in
January that uses a bandwidth scheme to
suggest where all activities are placed.

The International Amateur Radio
Union (IARU), meeting in Brazil in
September, approved a voluntary band
plan that fails to acknowledge the wide­
spread popularity ofAM in Region 2, an
area that includes Canada and the United
States.

Although such band plans answer to
government regulations in each of the
three IARU regions , it has been a tradi­
tion that the amateur community strives
to implement voluntary plans to fore­
stall the chance for additional manda­
tory restrictions.

Conversely, favorable voluntary plans
are often promoted as a template for
revisions to government regulations. The
lARU website touting the new plan cov­
ering North America says "it is sug­
gested that Member Societies, in coordi­
nation with the authorities, incorporate
it in their regulations and promote it
widely with their amateur communi­
ties."

ARRL Fails To Represent AM
AMers were left out of the September

deliberations in Brazil, which were led
by paid staff from the ARRL, the club
that represents U.S. licensees at the
lARU. In the earliest versions of the plan
approved by the full IARU, bandwidth

would be limited to 2. 7 kc throughout
most of the HF voice allocations in
Region 2.

"T he original bandplan as posted had
no 40m or 20m AM list ed at all, except
for the 7275 kHz "AM calling frequency"
(@ 2700- bandwidth?) ," said veteran
AMer Don Chester (K4KYV), who is
among those following the IARU plan.

The IARU concept of using band­
width to coordinate modes and activities
on HF is similar to the ARRL's failed
petition to the FCC, which the group
withdrew from the agency at a time of
heavy opposition from both its subscrib­
ers and the greater amateur community.

League officials, apparently misunder­
standing the message from their con­
stituents, have threatened to again sub­
mit such a petition in the future, but
none would confirm that the IARU
scheme is an effort to lay groundwork
for proposed U .S. regulation.

Two sources within the IARU have
confirmed that the suggestion of using
bandwidth in the Region 2 scheme came
directly from the League 's Paul Rinaldo,
76, a paid staffer who is determined to

use the U.S. regulatory system to force
acceptance of digital communications, a
category that has not become popular in
the amateur service.

Meantime, there was no known input,
justification, nor documented basis for
failing to fully provide for the rising
presence of AM on HF in keeping with
the plan 's recognition of other popular
modes and activities.

Rinaldo 's suggestion to use a 2700-Hz
bandwidth in the plan came from his
expressed concern during the delibera­
tions that "some people are running
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wider than that," according to Mexico's
Region 2 representative, explaining the
source of the bandwidth specification
and why it became part of the plan.

Anti-AM Bias Detected
Rinaldo, in the 1980s, was the editor

of the ARRL Handbook and made a
decision to purge material related to
vacuum-tube construction and AM op­
eration. He said, at the time, it was a
"space saving" measure to make room
for other articles.

Rinaldo most recently has served as a
behind-the-scenes regulatory lobbyist for
the League, representing the club at
unpublished meetings with the National
Telecommunications and Information
Administration and the FCC, including
those linked with the club's failed band­
width petition earlier this year.

He acknowledged this fall that AM
has been a "sore point" in his activities,
according to a longtime AMer who dis­
cussed the matter with him at a local
club meeting.

Rinaldo's boss, League staffCEO Dave
Sumner, and ARRL's elected vice-Presi­
dent Rick Roderick, both denied that
the IARU plan will constrain AM activi­
ties in the U.S. Yet neither man would
explain why AM is not supported by the
voluntary plan. Repeated calls to

Rinaldo's office have not been returned,
and League President Joel Harrison has
not followed through on a request for an
interview expressed through Roderick.

Non-league lARD Staff Receptive
In an effort to clean up the mess left

behind in Brazil by League staffers, sev­
eral individuals have directly contacted
IARU officials to express their concern
that the AM community will not be able
to support the voluntary plan for Region
2.

As a result, some revisions had taken
place within a couple of weeks, but the
44 Electric Radio #222

overall plan remains unfriendly to AM
activity on HF.

Don-K4KYV-notes the plan fails to
acknowledge or provide for AM on 160m,
"the basic restrictive bandwidth limita­
tions are still there, and there is still no
A1vllisted for 17,15, or 12m."

"Looks like correspondence with the
lARU people did at least grab their at­
tention and they have acknowledged by
tossing us some crumbs," Don said, in
an Internet posting to the website
www.amforie.net, noting a revised ver­
sion that "now includes 40M from 7100
to 7300, and20Mfrom 14285 to 14300."

No League officials have been willing
to publicly endorse the revisions, nor
apologize for their failure to support AM
alongside other modes noted in the Re­
gion 2 discussions.

Canada's Region 2 Director has given
assurances they will revise the plan be­
fore it is implemented to appropriately
include full carrier, DSB AM.

Ideally, we should urge that the nu­
merical bandwidths be removed because
there is no means provided to operators
to check whether they comply. Vague
specifications may generate unwarranted
complaints since it will be one operator's
word against another.

Conclusion
AMers have a long-standing history of

voluntarily coordinating their activities
to minimize friction with incompatible
modes. Exclusion of this group by the
ARRL is unconscionable, and should be
an impediment to Rinaldo's reported
candidacy to replace IARU president
Larry Price upon retirement.

[Editor's note: Paul will have some
follow-up material next month.]
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Editor's Note: "T han k You" to everyone who has recently sent in photos, and please
keep "those cards and letters" coming in so I can run the photo column on a regular
basis!

The Best In the West
By Ron Weaver, W60M
1369 1 Solitaire
Irvine, CA. 92 62 0
W60m@cox.net

In every locale and ende avor in life
th ere exists one pe rson who co nt inually
demonstrates the qu alities and commit­
ment to their area of interest which
insp ires us all and serves to moti vate
everyone who co mes in con tact with
th em.

In Sou th ern Ca lifornia we have" two ,"
Electr ic Radio #222

a husband and wife team , who serve th e
hobby in a variety of ways through to uch­
ing the lives of all wh o come in contact
with th em in a po sitive way . W ayne
(W 6IRD ) and his beautiful wife Sharo n
(K6 IRD ) are conside red "T he Best in
the West" by all who kn ow th em or
come in contact with them.

Wayne an d Sha ron cover th e gambi t
of amateur radio activit ies from acco m­
pli sh ed DXers to volun teeri ng once a
month as net contro l op erators of th e
West Co ast AMI 38 70 meet ing of AM
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vintage stations around the southwest.
Wayne's well equipped shop in Or­

ange, California serves as a local gather­
ing place for AMers, DXers, and new
hams needing guidance or repair of their
boat anchors, while at the same time he
is well know around the world for his
Collins repair business. Sharon serves as
the Vice President of the Southern Cali­
fornia DX Club and is also affectionately
known as the "First Lady" of AM radio
with her cheerful greetings and patience
understanding under the most difficult
propagation conditions.

While having lunch with them re­
cently I had the opportunity to go a little
deeper and find out their individual views
and reasons for giving back to the ama­
teur radio community. After forty years
of marriage to Wayne, Sharon finally got
the bug and obtained her license two
years ago. She received the same call
suffix as Wayne. Sharon loves busting
pile ups and working new countries and
once you meet her on the air or in person
you have a friend for life.

Wayne has a passion for fixing any-

thing which comes through his door and
his shop is always full ofCollins, Johnson
Vikings, and other gear in some stage of
repair. Wayne has a deep sense of the
importance in continuing the amateur
radio tradition through helping new com­
ers and old timers any time he can. For
this writer, Wayne continues to be my
Elmer, and through his unique blend of
humor he always brings me around to
see how to fix things on my own.

Together, Wayne and Sharon are an
example of why many of us became
amateur radio operators and why they
continue to keep the spirit alive.

Wayne (W6IRD) and Sharon (K6IRD)
are "The Best of the West."

For a lifetime AM International mem­
bership, send $2 to AMI, PO Box
1500, Merrimack, NH 03054.

AMI is our AM organization and it
deserves your support!
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Mike Murphy (WU2D) is the author of this month's article about working with 70­
volt line transformers. Here is Mike in his shack that has a great mix of surplus and
commercially-built equipment.

Steve Minshall (WA6VCR) is at the key of his 50C5 transmitter that he wrote up for
this edition of ER, and his SB-300 is do ing the receive job, as he discussed in his
article.
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Telephone: 720-924-0171
FAX (call firs t) : 303-838-3665
Ray@ERmag.com (Email ads OK)

ER
PO Box 242
Bailey, Colorad o 80421-0242

Advertising Lnfo r-rna t i o n
Subscribers receive 1 free 20-word ad per month . E x tra words
are 20 cents. Here is how to count the words in your ad : "Fo r
Sale" or "W anted" and your contact information counts as Z words.
Hyphenated and slashed words/numbers count as 2.words.
Please count the word s in your ad as describ e d a b o v e , a n d if
you are over 20 words, sen d p ayment f or the ext ra words at
.20 each. Note: Not all readers use e-mall. eo lt is a good idea to
include phone numbers. Non-subscribers: $3.00 minimum for each
ad up to 20 words. Each additional word is 25 cents.

P lea se call or "Write for d i s p lay r ates.

( VINTA GE EQUIPM EN T O NLY! J

SERVICE FOR SALE: Repai r and
restoration on all vintage equipment ; over
50 years of experience. Barney Wooters,
W5KSO, 8303 E. Mansfield Ave., Denver,
CO 80237. 303-770-5314

MANUALS FOR SALE: Military Radio
manuals, orig. & reprints. List for address
label & $1.50. For specific requests, feel
free to write or (best) email. Robert Downs,
2027 Mapleton Dr., Houston, TX 77043,
wa5cab @cs.com

SERVICE FOR SALE: JOHNSON
"TURBO" RANGER, Valiant, Viking 500,
Viking II, includes panel and cabinet
refinish. Hammarlund 180(A), National
300, 303, R390(A). http://w4pnt.8k.com
Patty & Dee's Marina: 534 W. Main St.
Waynesboro , VA. 22980
w4pnt @highspeedlink.net 540-249-316 1
Cell: 540-480-7 179

FOR SALE: 3rd Edi tion Radiotron
Designer's HB. Also 3 inch oscilloscope,
case, 7 tube, has sweep, manual. $15 ea
+ shpg. Henry Mohr, W3NCX, 1005 W.
Wyoming, Allentown, PA 18103

FOR SALE: Collins 30K-4 AM transmitter.
Good condx, best offer, pickup only near
Cincinatti, OH. Bill, WA8LXJ , 937-544­
2812

FOR SALE: Hallicrafters SX-115 receiver
$750 + shipping. Edward Sauer, 787 N.
Peterman Rd., Greenwood, IN 46142.
317-881-1483

FOR SALE: Hallicrafte rs SX-42 and
National NC-183. Not mint but in good
cond ition ; recently re-capped. Photos
emailed . Vern W9STB
telegrapher @hotmail.com.

FOR SALE: Johnson Desk KW in very
good condition with Ranger 1, $1800.
HRO-60T with crystal calibrator, speaker ,
and eight coil sets, $400. Pickup preferred
as I am not able to ship, but you could
have NAVL HVP pick them up and move
them for you. Pete Patto n, W0EWQ,
Afton, MN, email pcpatton @comcast.net

FOR SALE: EICO Tri-Band Model 753
SSBIAM/CW with manual exc cond $50
plus shipping.John Snow 1910 Remington
Ct., Andover, KS 67002 316-733-1856
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Antiq ue Radio's Largest Monthly
Magazine - 5000 Subscribers !

Classif ieds ~ Ads for Parts &Servi ces
Ar ticles - Auction Pri ces
Meet &Flea Market Info.

Radios, Ham Equip., Telegraph, Hi~Fi

TV, Books, Art Deco, 40s& 50s Radios
Free20-word ad each month.

U.S. Rates: 6-Mon th Tri al: $19.95
I -Year: $39.49 ($57.95 by t st Class)

A.R.C., P.O. Box 802-E20
Carlisle, MA 01741

Web: www.antlqueradio.corn
Email: arc@antiqueradio.com

TollFree: (866) 371~05 1 2; Fax: (978)371·7'129

FOR SALE: Naval Receivers RAK, RAL,
RAO,RBA,RBB, RBC, RBL,RBM.Some
checked, pwr splys available. $75-$450
depending on condx . Many other types.
Carl Bloom, carl.bloom@prodigy.net714­
639-1679

SERVICE FOR SALE: Let's get that old
radio of yours working again! Ant~que

Radio Repair - All Makes- Also Transistor
Radio Repair. Tom Senne, N5KCL, 937­
865-5213 http://
tomsradiorepai r.bizland .com

FOR SALE: DRAKE TR-7/TR-7A/R-7/R­
7Aservicekit.lncludes 13extenderboards
and digital jumper card. $64.60 includes
postage. See http://pweb.amerion.com/
-w7avk, Bob, W7AVK, 807 Westshore
J28 Moses Lake, WA 98837,
w7a~k@arrl.net 509-766-7277.

FOR SALE/TRADE: Transmitting/
Receiving tubes, new and used. LSASE
or email for list. WANTED: Taylor 204A,
211 TR40M and Eimac 500T. John H.
Walker Jr., 13406 W. 128th Terr.,
Overland Park, KS. 66213. PH: 913-782­
6455, Email: jwalker83@kc.rr.com

DRAKE OWNERS: New Sylvania 6JB6,
same date code, tubes for sale. Price: $23
ea. Call Dick at 207-490-5870

FOR SALE: FT243 Crystals: 1000, 1822,
1880, 1942.5, 3530, 3535, 3540, 3545,
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Mil-Spec Communications
R-390, R-390A, R-388 & Other Military

Receivers
Sales - Service -Manuals - Parts

Box 633, Englewood, FL 34295-0633
Please call us at: 941-474-6818

FAX: 941-474-7874
milspec390@aol.com

"Since 1985"

3550, 3625, 3675, 3735, 3800, 3825,
3870, 4325, 4335, 4340, 7040, 7050,
7123, 7140, 7143, 8400, 10106, 28238,
28258,28571 kHz more. 100kHz, 455kHz
HC51U wire leads. Some FT171B, HC6U
Crystals. Contact af4k@ hotmail.com or
send SASE to Brian Carling, AF4K, 117
Sterling Pine Street, Sanford, FL 32773 or
call 407-323-4178 http://www.af4k.com/
crystals.htm

HALLICRAFTERS SERVICE MANUALS:
Ham, SWL, CB, Consumer, Military. Need
your model number. Write or email. Ardco
Electronics, PO Box 24, Palos Park IL,
60464, wa9gob@aol.com 708-361-9012
www.Ardcoelectronics.com

DRAKE INFO FOR SALE: Drake C-Line
Service Information. Hi-Res Color photos
of boards and chassis with parts identified.
CD also includes Hi-Res scans of R-4C
and T-4XC manuals, various version
schematics and more. Garey Barrell,
k40ah@mindspring.com 4126 Howell
Ferry Rd, Duluth, GA 30096. 404-641­
2717

DRAKE SERVICE FOR SALE: R.L. Drake
repair and reconditioning, most ~odels

including TR-Ts, 35 years expenence.
Jeff Covelli, WA8SAJ, Telephone 440­
951-6406 or email: wa8saj@ncweb.com

FOR SALE: QRP transmitter kits. Step­
by-step instructions. Wood model, up to 5
watts 40/80M $15. "Tunatin" one watt
40M $10. You furnish crystal and power.
Robert Larson, 1325 Ridgeway, Medford,
OR 97504 w7lng@arrl.net

BOOKS FOR SALE: Radio books,
magazines, catalogs, manuals (copies),
radios, hi-fi, parts. Send 2 stamp, LSASE.
David Crowell, KA1EDP, 40 Briarwood
Rd., North Scituate, RI 02857.
ka1edp@juno.com
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Amateur Radio Equipment for DXers!

-gr l"lur~A Sllmlr.»l e ingredients a /niHrl!l.:t:.~'Ir st~~tl.::»n~

One part operator, one part classic radio, then
bring it aU together with the superb sou d of
the HeiR PR...3001

We can't help with the first two parts, but when
you're ready to take it to the next leveR, we have

the microphone

Hearing
Is Believing

sales@dxstoremcom
t r
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ZIM ELECTRONICS INRUSH CURRENT LIMITERS
Inru sh Current Limiters are now available from the Elec­
tric Radio Store or on-line! These inrus h limiters were
reviewed in the September 2004 issue of Electric Radio
and are available in three versions:

Mode l AB·IM, (With Voltmeter) $34.95
Mo de l AB-300M, 300 watts (2.5 amps x 120 VAC) with
meter $39 .95
Mo de l AB-l (Wit h Pilot Light) $29. 95
Shipping, each limiter $5.4 5
(4or more limi ter s are shi pped free for US orders. Overseas
customers please ask for shi p p ing qu otes.)
The Inr ush Limiter provides a gentle, slow startup for
your valuable vintage radi o equ ipment. They al so reduce
the lin e voltage closer to original design values due to the
vo ltage drop across the limiter element. AB - l and AB­
1M are 150W . All models come with a full money-b ack
guarantee .

Model ABl-M

Ele ctric Radio Store
720-924- 0171

SERVICE FOR SALE: Repair, upgrade,
performance modification of tube comm.
& test equip. Accepting most military, all
Collins & Drake, & better efforts from
others . Laboratory pe rformance
documentat ion on request. Work
guaranteed. Chuck Felton,KD0ZS,Felton
Electronic Design, 1115 S. Greeley Hwy,
Cheyenne, WY 8200 7. 307-634-5858
feltondes ign@yahoo.com

FOR SALE: Radio parts and hardware.
Some are 60 years young! Free flyer, USA
only . Bigelow Electronics , POB 125,
Bluffton, OH 45817-0125

BOOKS FOR SALE: Lots of old radio &
related books. Please contact Eugene
Rippen, WB6SZS, www.muchstuff.com

SERVICE FOR SALE: Repair of tube and
solid state 1930 to 1975 radio equipment,

$125.00 $ Shipping $10
Electronic Specialty Products
3054 Moore Dr... Oviedo, FL 32765
407-366-4859 .. espelectronics.com

auto, Shortwave and older amateur gear.
Please contact Ken Hubbard , KA9WRN,
at 608-362-1896 or write Vintage Radio
Service, POB 792, Beloit, WI 53512-0792.

SERVICE FOR SALE: Authorized repairs
and sales of all types of amateur radio,
communications, and test equipment.
Please call Land Air Communications,
718-847-3090 , visit ou r web site:
www .landaircom .com. We have over
3,000 items in inventory and carryall
types of communications parts.

JOHNSON PARTS:New Ranger1,Valiant
1, & Navigator plastic dials , freq numbers
in green, with all the holes just like orig.­
$17.50 ppd. Bruce Kryder , W4LWW , 277
Mallory Station Dr., Ste. 109, Franklin, TN
37067. b.kpvt@provisiontools.com

ESP-100 NOISE GATE
With Tone Equalizer

Prevents background noise
from being transmitted during
pauses. The tone equalizer pro­
v ides bass or treble boost.
ESP-100 is easily configured for
Icom, Kenwood, or Yaesu . ESP­
100A is for other rigs and uses
RCA and phone plugs.
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FOR SALE: FT243 CRYSTALS: 1885,
1915, 1925, 1945, 1985 , 3870, 3875,
3880, 3885 , 3890 , 7143 , 7280, 7285,
7290 , 7293 kHz , more. Contact
af4k@hotmail.com or send SASE to Brian
Carling, AF4K, 117 Sterling Pine Street,
Sanford, FL 32773 or call 407-323-4178
http://www.af4k.com/crystals.htm

ACCESSORIES FOR SALE: KWM2/S­
line metal logo pins. Meatball or winged.
Excellent replica of the original. Put one
on your hat, badge, or replace a missing
logo on your panel , $6.25 shipped . W6ZZ,
1362 Via Rancho Pkwy , Escondido, CA
92029. 760-747-8710, w6zz@cox.net

FOR SALE: Vintage electronics at
Alameda Antique Mall , 9837 Alameda
Genoa in Houston. Visit www. RadioWorld­
OnLine .com Carl Blomstran , POB
890473, Houston, TX 77289

ACCESSORIES FOR SALE: Spun
Aluminum Knob Inlays for most
Boatanchors. Collins Dial Drum Overlays.
Dakaware Knobs. Charlie Talbott, 13192
Pinnacle Lane, Leesburg VA 20176-6146.
540-822-5643, k3ich@arrl.net

NOTICE: Visit Radioing.com, dedicated
to traditional ham radio & vintage radio
resources. Let's Radio! Charlie, W5AM.
www.radioing.com.

ACCESSORY FOR SALE: RIT for Coll ins
KWM-2/2A; No modifications needed.
$79.95 SASE for details. John Webb,
W1 ETC, Box 747, Amherst NH 03031
w1etc@adelphia.net

WANTED: ART-13 power supply or
components, particularly 400 volt 400 ma
transformer. Contact Mike at 604-988­
0112 or mike46@shaw.ca

PARTS FOR SALE: Aluminum heat
dissipating plate and grid connectors for
all 3, 4 and T series Eimac tubes including
3-500Z, 4-1000 , 304T's and others. Alan
Price, fixer7526@wmconnect.com

TREASURES FROM THE CLOSET! Go
to www .cjpworld.com/micromart to find
some unique items many hams would
lustfor! Gus,WA,360-699-0038gus@wa­
net.com

SERVICE FOR SALE: I build hot-rod
receivers : R-390A, SP-600 , R-388/51J.
NC-183D and transmitters: Valiant, DX­
100, T-4X-A-B, HT-32 , AF-67. 51J-4 filter
replacements, R390A Hi-fi AM $245.00
ea. Chuck Felton , KD0ZS, Wyoming,
307-634-5858, feltondesign @yahoo.com

WANTED: Non working, dead 4-1000
transmitter tube , or similar, for my home
display. Johnny Umphress, 1415 Moore
Terrace , Arlington, TX 76010
jgumphress@yahoo.com

WANTED: FT-154-Q mount for BC-348­
Q. Evening fone 806-794-3031 or email
ketner@ arisbeassociates.com.

WANTED: Working 4 kc mechanical filter
for the R-390A. Phil, w1gee@yahoo.com

WANTED: Hand cranked generator GN­
45 and/or cable for attaching to a BC­
654A (SCR284 trans/rcvr). Bob Hall, 229
Ave B, Redondo Beach, CA 90277

WANTED: COLLINS 51J-2, 51J-3 or 51J­
4. Vern , W9STB, 715-892-0238 ,
telegrapher@hotmail.com

WANTED: National 1-10 or 1-10A RF
section , or complete parts unit. Ivan,
WA6SWA, 703-237-9511, ihxxv@cox.net
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HANG YOUR NEXT WIRE ANTENNA
THE EZ HANG WAY

The only patented Tool on the Mar ket

Everythin g you need. Th e EZ Winder , a spare
se t of bands & 7 extra weig hts with clip s.

$99.95 Plus $9 .05 (US ) slh

EZ Hang, code E, 2217 Princess Anne St.
Suite 105-6

Fredericks burg, VA 2240 1
ww w.ezhang.com 540-286-0176



Estes Auctions
SpeciaLizin9 in Vintage Radios

Comp[et e Auction & Appraisa[ Service

E~l"~~Y;~~.~'T19.f\lS
7404 ~yan'~o,~~r; ~edi~a~ Ohio 44256

Ph: 3JOM769.4992 .. • ToII. ¥r~.~; ;;~~~-769M1992 .. Fax:330M769·41i 6
www.cstesauctjons.conl .~ . ·iEmail: estesauctionsts' aol.ccrn

Richard Estes, Auctio neer--Radio Call Sign K8LRY

Call Us to Sell One Radio or Your Entire Collection !

We offer pick up service for yo ur collec tion

WANTED: Instruction sheet or manual
for a "Tet" (Japan) antenna system. Bill
Landby, W0DCM, 218-386-1654

WANTED: Will pay $59-$75 for good
case for the following Hickok tube testers,
800 series; 500 series; 700 series. John
Snow 1910 Remington Ct., Andover, KS
67002 316-733-1856

WANTED: May 1945 CO Magazine. Lynn
Stolz , N8AJ , 614-885-5428 ,
n8aj@yahoo.com

CAN CAPACITOR REBUILDING
Multi section twist-l ock can

rebuildi ng is $35, p ostp aid return .
Wh en any section is 500V, add $5.

One year guar antee.
Ship can s for reb u ild ing to :

Frontier Cap acitor
Everett Ho ard
PO Box 218
Lehr, ND 58460

Phone: 701-378-2341 FAX: 701-378­
2551, email: frntcap @bektel.com
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WANTED: Barker Williamson "80 JCL
Coil" for my Globe King 400. Thanks!
Brian, W0NW, sparkee@scinternet.net

WANTED: Black wrinkle spkr for HRO-5,
reasonable, with emblem. Jim, K7BTB, in
AZ, 928-635-2117, jeldgl@aol.com

WANTED: SB230 Heathkit amp with
defective 8873 tube or Dentron MLA1200
with defective 8875. Bill Smitherman,
KD4AF, 336-699-8699

WANTED: HRO 50 or 60 parts unit. Also
need nickel PW dial assy. Bob, 516-754­
1763

WANTED: Cases for HICKOK Models
600A, 800A, 532, 533, 539, & 752. Will
pay good money for good or better cases.
John Snow 1910 Remington Ct., Andover ,
KS 67002 316-733-1856

WANTED: Manual for Dumont model 245
oscillograph, and looking for model 241
scope. Steve Bartkowski , 1-708-863-3090

WANTED: I am looking for a Grebe CR­
18 receiver in good to excellent condition.
Will pay any reasonable price, and most
unreasonable ones! Bruce , W1 UJR,
w1ujr@arrl.net
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WANTED: DX-100 complete or parts rig
for restoration. Chuck Milton, W4MIL , 58
Barrington Dr., Palm Coast , FL 32137
386-446-8571

WANTED: Dead or Alive! Harvey Wells
APS-90 power supply for T-90 transmitter.
K1MD , Richa rd San Antonio ,
san.antonio@cox.net or 401-732-4026

WANTED: Someone with a collection of
Short Wave Craft, Radio Craft from the
1930s to collaborate on a series of articles
on a substant ial collection of original items
from that time period. Please call Chuck,
W0IUH, 320-277-3242

WANTED : James Millen plug in oscillator
coils for Millen 90881 linear amplifier,
Millen parts #s 43011 , 43015 , 43021 ,
4304 1 and 43081. Gary K2PVC ;
gschonwald @earthlink.net917-359-8826

WANTED:Technical Materiel Corp (TMC)
power supplies PS4 (low voltage and
bias) and PS5 (high voltage) for the TMC
PAL 1K kilowatt linear amplifier, also
known as the RFD or RFA. Gary K2PVC;
gschonwald@earthlink.net917-359-8826

WANTED : Squires-Sanders SS-1Rand
SS-1V. Bob, W0YVA. 703-450-7049 ;
robert@isquare .com

WANTED : Ha llicrafters HT33 with
salvageable power supply.The RF section
is not required to be useable, need a
power supply to contribute to one that is.

The Caps Are Back!
By p opula r request, we are offering
another run of the p op u la r Electr ic Ra­
dio baseball cap s. These new caps are a
nice 5-panel all-cotton st yle with an
adjustable rear headband and a 3-inch
fr ont brim. The background color is
light tan, and the ER lo go is embroi­
d ered in 3 colors, n ot p rinted. These
hats w ill hold up for a long tim e.

$19.95, including priority sh ippin g.

ER St ore
PO Box 242

Bailey, CO 80421
720-924-0171

Or on-line: www.ermag.com

Gary Schonwald K2PVC.
gschonwald@earthlink.netphone: 917­
359-8826

WANTED: Technical Materiel Corp rack
mounted antenna tuner and RF /SWR
meters to be used with the 350-watt or
1000-watt TMC linear ampl ifiers. Will
consider other TMC transmitting
equipment and accessories for collection
and on-air use. Gary Schonwald K2PVC.
gschonwald@earthlink.net phone: 917­
359-8826

WANTED: Meter movement for Western
Electric transconductance tube tester KS­
15750. Walter Hughes, WB4FPD, 6
Academy Ct., Berryville, VA 22611 540­
955-2635

WANTED: Vacuum Tubes: 279A, 212E,
249B, 258B, 271A, 242A, C120, C100A,
804, RK20, CK70, GL805, C201, ZB-120,
802. Components for rebuilding Collins
30J RF output deck, including Cardwell or
equivalent dual section variable 440 pF
and 240 pF capacitors. Components for
Collins 12H /12N speech input console,
including preamplifiers and program
amplifiers. Rod, W5CZ, 303-324-2725,
rodpe rala@aol.com

WANTED: Will buy SP-600 and some
other Hammarlund equipment , working,
not, or incomplete. AI, W8UT,
anchor@ec .rr.com 252-636-0837
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WANTED: Clean National Select-O-Ject ,
NC-183DTS and Heath VX-1. Contact
Ric at c6ani@arrl.net.

WANTED: Early QSL cards from my
Grandfather, Hal Smith (SK). His calls
were KH6KA, K6YJR, K60QE. Gladly
reimburse postage plus modest finder's
fee! Phil Wilson, 1355 Big Otter Dr, Blue
Ridge, VA 24064 k6cra@arrl.net

WANTED: National NTE-30 Transmitter.
Any condition, any price! I love National.
Sylvia Thompson, n1vj@hotma il.com 33
Lawton Foster Rd., Hopkinton, RI 02833.
401-377-4912.

WANTED: One of my "KN8GCC" QSLs
from the mid-1950s. Tom Root, 1508
Henry Court , Flushing , MI 48433,
wb8uuj@arrl.net 810-659-5404.

WANTED: Any TMC equipment or
manuals , what have you? Will buy or
trade. Brent Bailey,109 Belcourt Dr.,
Greenwood, SC.29649, 864-227-6292 ,
brentw2@earthl ink.net

WANTED: Seek ing unbuilt Heathkits ,
Knight kits. Gene Peroni, POB 7164, St.
Davids, PA 19087. 215-806-2005

WANTED : PRESS WIRELESS , NY:
Photos, information wanted on Hicksville,
Baldwin, Little Neck, Centereach,
Northville facilities. George Flanagan, 42
Cygnet Dr ., Smithtown , NY 11787
w2krm@optonline.net 631-360-9011

WANTED: Postcards of old wireless
stations; QSL cards showing pre-WWII

DIGITAL ACCURACY
FOR VINTAGE RECEIVE RS

DD-101H/U Universal Digital Dia l
Pre-programmed for all Hammarlund
models as well as all other single
conversion rece ivers including
National , Hallicrafters, and others.

Can Be Installed Without Soldering
$100.00 Plus $10.00Shipping

ELECTRONIC SPECIALTY PRODUCTS
3054 MOORE DR., OVIEDO, FL 32765
407-366-4859 • espelectronics.com
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ham shacks/equip. George, W2KRM, NY,
631-360-9011, w2krm@optonline.net

WANTED: Manuals , manuals, and
manuals for radio-related equipment to
buy or swap. Cata log ava ilable. Pete
Markavage , WA2CWA, 27 Walling St.,
Sayreville, NJ 08872. 732-238-8964

WANTED: Searching for RME CT-100 or
3R9 xmtrs and info about them. David
Edsall , W1TDD , 156 Sunset Ave.,
Amherst, MA 01002. 413 -549-0349,
dedsall@crocker.com

WANTED: WW II German, Japanese,
Italian, French equipment, tubes, manuals
and parts. Bob Graham, 2105 NW 30th,
Oklahoma City, OK73112. 405-525-3376,
bglcc@aol.com

WANTED: QSL card from W9QLY, Frank
(Mac) Maruna, from 1956 or before. WILL
PAY TOP DOLLAR . Don Barsema,
KC8WBM, 1458 Byron SE, Grand Rapids,
MI 49506, 616-451-9874

WANTED: Top dollar paid for WWII radios,
PRC-1, PRC-5, AR-11, SSTR-1 , SSTR­
5, British B2, need pts for PRS-1 mine
detector. Steve Bartkowski , 1-708-863­
3090

WANTED: TCS & TBY Navy radios. Ken
Kolthoff, K8AXH, PO Box 215, Craig, MO
64437. 913-634-3863.

WANTED: ARC-5 rcvrs , racks,
dynamotors. Jim Hebert, 900 N. San
Marcos Dr. Lot 77, Apache Junction, AZ
85220

WANTED: Harvey-Wells Odds-'N-Ends:
Speakers , phones, mikes, manuals,
supplies, prototypes, military, aircraft.
Kelley , W8GFG , 219-365-4730, 9010
Marquette St., St. John, IN 46373

WANTED: Collins R-389 LF receivers,
parts , documentation , anecdotes ,
antidotes. W50R Don Reaves, PO Box
241455, Little Rock AR, 72223 501-868­
1287, w50r@militaryradio.com or www.r­
389.com

WANTED : Incarcerated ham seeks
correspondence. w/others on mil (R-390's
&backpacks) & tube radios. Also copies
of postwar-90's surp lus catalogs,
backpack specs & photos. W.K. Smith,
44684-083, FCI Cumberland Unit A-1,
POB 1000, Cumberland , MD 21501.
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WANTED: Receivers. Telefunke n E1800,
Rohde Schwarz, EK-56/4, NC-400, Racal
37 12 , Ha llic ra fte rs SX 88 , Collins
HF8054A, Collins 851S-1. Manual for
Racal R2174B(P)URR 310-812-0188(w)
alan.royce @ngc.com

I NEED INFO!: Radiomarine T-408/URT­
12/USCG/1955. Sam, KF4TXO, PO Box
16 1. Dadeville , AL 36853 -0161
stimber@lakemart in.net 256-825-7305

WANTED: Scott Special Communications
rcvr. EA4JL, please call Kurt Keller, CT,
203-431-6850, kkeller1 @comcast.net

WANTED: SCR-602 components, BC­
1083, BC-1084 displays , and APS-4
components. Carl Bloom, 714-639-1679

WA NTED : Western Electric horns,
speakers, amps, and mics. Barry Nadel,
POB 29303, San Francisco, CA 94129
museumofsound@earthlink.net

WANTED : Tektronix memorabil ia &
promotional literature or catalogs from
1946-1980 . James True, N5ARW, POB
820, Hot Springs, AR 71902. 501-318-

1844 , Fax 623-8783
www.boata nchor.com

WANTED : Collins promotional literature ,
catalogs and manuals for the period 1933­
1993. Jim Stitzinge r, WA3CEX, 23800
Via Irana, Valencia, CA 91355. 661-259­
201 1. FAX : 66 1-259 -3830
jstitz @pacbell.net

WANTED: Westinghouse SSB
Transm itters MW-3 (Exciter, Amplifier ,
Power Supply). Also, MW-2 (AM). Will
pickup anywhere . Ga ry , WA 40DY,
Seabrook, TX 77586, 281-291 -7701
myctpab @earthlink.net

DONATIONS WANTED : Southern
Appalachian Radio Museum, Asheville,
NC, where others can view your radio
treasu res. For general informa tion or
donations call Clinton Gorman, Curator,
828-299-1276

WANTED : HBR Receiver! HBR-11 HBR­
14 etc . any cond ition-dead or alive ,
unfinished considered Jeff, KE0MT,
keOmt @aol.com

Antique Radio Plastic Dial Covers
We have the solution to old plastic dial covers
tha t have become cracked , warped, and

Hammarlund Clock discolored!

West Tech Services now provides the service
of making Antique Radio dial covers. West
Tech purchased the Doyle Roberts Dial Cover
Business in Arkansas. For 15 years, he made
molds for approximatelv 1200 radios!

Examples Include the Following Models:
Hallicrafters: RE-I, 5-38, 5-39, EC-1l3, Broadcast Receivers
5-94 and 5-95. 5kybuddy dial pointer.

SkybuddyPointer RME: 50, DB-22A $15.00 ppd
National: NC-240, 100A.
Hammarlund: clock covers for HQ-100, 105TR, 110, 145, ISO, 170, 180

WEST TECH SERV ICES NO T RACI N GS REQUIRED
570 H azelgreen Rd (Some Except ions)
Smithville, WV 26 178 Make and Mo del of Radio Ne eded
Email: westtechservices@yahoo. com Hours: M-F, 10-5 EST

Website : www. wes t-techservices.com 304 ...349....2149
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The Collins DVD Repair Library
THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVO!

N ow you can work on your classic equipment with the help of these world famous
videos butin digital format onyour computer or OVOplayer! All the prices are the
same as the VHS video tapes, except for the 755-3/325-3 DVD. It is $89.95 as it is
now a full 4 hours long and includes the removal and rebuild of the 70K-2 PTO!

With these references on OVD, viewers will benefit from the latest technology in
the world of video. You can instantly access whatever part of the video you want
without having to fast forward or rewind! There are no more worries about
"wearing out" a particular portion of a video tape by viewing it over and over again!
Head and tape wear during slow motion and freeze frame are no longer concerns.

Collins I<:WM-2 4 hours, $89.95
Collins 755-3 and 325-3 2 hours, $89.95
Collins 30L-1 1 hour, $39.95
conins 305-1 1 hour, $39.95
conins KW5-1 2 hours, $39.95
conins 75A-4 2 hours, $89.95
Collins R-390A 7 hours, $109.95
Collins R-390A Addendum 2 hours, $49.95
Harnrnarlurrd SP-600JX 4 hours, $89.95

Shipping within the US: $5.95 each for the first two DVDs, additional
titles are shipped free.

ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242
720-924-0171

WANTED: Back in the early/mid '30s a
monthly magazine such as Radio Craft
had an article where a pair of type-30
battery powered triodes were used in a
receiver breadboard layout where most of
the parts were home made so 'poor kids'
could afford to fab one. Holes were drilled
in the board for the tube pins and paper
clips were used to make contact. The
variable capacitors and grid capacitor
were 'vertical book style', one tuning and
one regeneration, made from pieces of
flattened tin plate from cans, resistors
were made by rubbing graphite on the
breadboard using lead from a pencil, the
audio coupling transformer was wound
on a group of nails, the plug-in-coils wound
on pieces of a broom handle, RF Choke
scramblewound on a wood dowel, etc.
Would love either magazine or copy of

pages! Byron Lott, W6VIB, 925-294-8766,
4787 Mulqueeney Common, Livermore
CA 94550, BDLott@cs.com

WANTED: Need test set 1-135 "G" or "F"
will trade WWII 1-135 "E" or will purchase,
also have BC-611 to trade. Steve
Bartkowski, 1-708-430-5080, 7702 Austin
Ave, Burkank, IL 60459

WANTED: R390, R390A and R392
receivers dead or alive or parts/
assemblies. Any condition considered.
Will pickup if you have enough items.
Glenn, WA4AOS, 864-684-2956

WANTED: Mint, complete or parts sets.
Hammarlund SP-600 JX-28 version,
hasnomenclature tag R-620, doesn't have
name engraved on panel like others, 1937
RCA ACR-111, RCA CR-888 version,
RCA AR-8516, TMC CV-1758 SSB
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ELECTRON T UBES
Send for our FREE catalog of ov er

2000 tube typ es in stock.
Electron Tube Enterprise s

Box 652
Springvale, ME

0408 3
207-490-58 70

FAX: 207-490-2228

WANTED: Cabinet similar to unit on page
32, August 2007 ER issue, holds 7" x 11"
chassis. Louis L. D'Antuono, WA2CBZ,
8802-Ridge Blvd., Bklyn, NY 11209. 718­
748-9612 AFTER 6 PM Eastern Time.

NOTICE:Expert HRO-500 alignment done
with modern test equipment (HP, TEK,
etc.) 650-529-9180 www.nortrex.net or
nortrex@bigplanet.com

converte r, and DEI Defense Electronics
TR-711 telemetry receivers and modules.
Will send custom shipping carton for easy
transaction /s hipment. Dan Gutowski
AB8VM P.O. Box 142 Dexter, MI 48130
734 -718-7450 .dg16ms26 @msn.com

Don't forget to say you "Saw It In Elec- i

tri c Rad io " w he n co n t a cting
advertisers ! It he lps Electric Radio and
it h elp s the advertiser.

Se t of 10: $11.50 + $6.9 5 S&H
Set of 15: $16.95 + $7.45 S&H
Set of 20: $22.75 + $7.95 S&H

ER Bookstore , 720-924-0171
PO Box 242, Bailey Colorado, 80421-0242

Or order on-line at WWW.ERMAG.COM

Keep Your ER Magazines Organized!
Sold in se ts, shipped flat, easy to put together, no glue

re quired . Each b ox h olds abou t 12 magazin es.
These boxes are the correct size fo r many ER-size maga­
zines, including "Antique Radio Classified," "The Old
Timer's Bulletin," "The Tube Collector," or liThe AWA
Jo u rnal."
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- ELECTRIC RADIO BACK ISSUES-
All Electric Radio back issues are either from the original press run or are lithographic reprints
from the original negatives on archival quality, acid-free paper. Shipping prices are for delivery
by media mail within the USA. Overseas, please inquire for shipping quotes.
.. Single issues: $3.85 each, postpaid
.. I-year sets (or any 12 issues) $38.00 per year + $3.00 S&H
.. Special deal on any four years (or any 48 issues): $100.00 + $5.00 S&H
.. Buy the entire run of Electric Radio from #1 for $395.00 + $10.00 S&H, at least a 50%
discount the over single-issue price.
.. For a postpaid 29-page printed back issue index, please send $2. Foreign orders please
inquire for shipping rates.

- COMPENDIUMS -
All the Collins cornperidrums are packaged in nice 3-ring binders

COMING SOON! The R-390A Compendium, having all 46+ articles from ER
Collins 75A-4 Modification C01upendiUlu: All the factory rnodification bulletins from Collins
Radio Co., and all the articles printed in CQ, Ham Radio, QST and ER over the last 45 years,
now 92 pages, $20.00 plus $5.50 S&H.
Collins S-Line, KWM-l KWM-2, KWM-2A Service Modification Compendiulll: 260
pages, $45.00 plus $6.50 S&H.
Collins KWS-l, 32V series and 75A series (AI thru A-3): 43 pages, $15.00 plus $5.50 S&H

-BOOKS-
A. Atwater Kent The Man the Manufacturer and His Radios: This 108 page paperbound
book describes Atwater Kent's biography, and his rise from a salernan and inventor of electrical
equipment to become one ofAmerica's foremost radio rnarrufacturers and a household riarrie.
There are historic photographs and diagrams on nearly every page, and color plates with vin­
tage AK advertising, by Ralph Williams and John P. Wolkonowic. -- $25.95 - 10% = $23.35
A Pictorial History of Collins Alllateur Radio Products: Jay Miller's (KK5IM) classic vol­
ume describes the amateur radio products produced by the Collins Radio Corrrpany, It has
high-quality historic photographs on nearly every page, and the text is backed up by Miller's
personal research. ---------------------------------------------------------------- $39.95 - 10% = $35.95
A Falllily Affair The R.L. Drake Story: The complete story of the RL. Drake story, as told by
John Loughmiller, KB9AT. 273 pages all about the history of the cOITlpany, product descriptions,
technical repair tips, and great shack photos make a rrrust-have volume for Drake users and
collectors. ----------------------------------------------------------------------------- 29.95-10% = $26.95
Arthur Collins Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from
his early years until retirement. Stearns is a professional journalist and was ernplo'yed by Col­
lins from 1962 to 1977. Many historic photographs and stories from former errrployces.
---------------------------------------------------------------------------------------- $18.95-10 % = $17.05

Collector's Guide to Antique Radios by Iohn Slusser. The new 7th edition in 320 pages with
hundreds ofphotos and descriptions of long-gone companies and products from 1920 to 1950.
----- $24. 95 - 10% = $22.45

Crystal Clear: Crystal Sets Crystal Detectors and Crystals: A 282 page guide to crystal sets
and related US-ITlade eqtriprnerrt from 1920 to 1955, by Maurice Siever---$29.95 -10% = $26.95
Early Development of Radio in Canada: 154 pages of Canadian radio history by Robert Murray, excellent
illustrations on nearly every page covering the early wireless days and the start of radio broadcasting and



manufact ur in g ! ------- ---- -- ----- ----------- ------ --- -------$ 26.95 - 10 % = $24 .25

Heathkit A Guide to Amateur Radio Products: Thi s is the new revised seco nd edition inclu d in g some 30
ad dit ional pr oducts, a tu be char t, sa les data, a separa te ER article in dex, a completely new int rod uc tion , an d
a new section d evoted to Heath's CB equipm ent. Th e book is 75 pages la rger th an the ori ginal. By Chuck

Pe nso n , W A7Z ZW--------- -- - -- ----------------- ---- ----------- -- --- -- -------$29 .95-1 0 % = $26.95

Heath Nostalgia: W ritten b y Te rry Perdue, K8TP, an ex- H eath employee, this 12 4-pa g e book is a
grea t history of Heath an d the H eathkits that we all remember. ------- $1 4.95-10% = $13.45
SPECIAL D EAL! Heath Nostalgi a an d Heathkit The Early Years CD both b y Terry P erdue--$29.00
Heathkit The Early Years CD: By Terry P erdue, high quality scans of docum entation fr om H eath

publications, plus a v o ice reco rding o f Gene Fiebich. -------------------$21.00
Hiram Percy Maxim: Published by Electr ic Radio, this is the complete b iography of HPM, the
famous founder of ARRL, b y A lice Clink Sch urn acher, 216 p a ges . -- --- $19.95-10% = $17.95
Miller's Collecting Science and Technology: 16 0 pag es of high-quality colo r photog raphs from
museum collections make this h ardback volu me an exc ellent introduction to this n ew collecting
field . W r it ten b y Lindsay Sterling --- ---------------------------- --- ------------ $29.95-10% = $26.95
The Collector's Vacuum Tube Handbook: This is a 205 page b ook that is full of u nique, hard-to­
find information all. tube types that were released before 1934. Includes h istory and goo d photos.
------------------------------------------------------ - - - - - - - - - - - - - - - - - - - - - $2 5 .95 - 1 0 010 = $23.35
Radio-Craft: 50 Years of Radio by Gernsback: This is a high-quality 14 1- p ag e reprint of the
March 1938 edition o f Radio-C raft mag azine and is about the fir st 50 yea rs o f radio , an d contain s
hundreds of vintag e advertisemen ts. ----------------------------------------- $15.95-10% = $14.35
Radiola: The Golden Age of RCA: 48 5 p a ge h a rdback b ook, w ith o ver 700 colo r photos that
illustrate the his tory of RCA and their products fr om 1919 to 192 9 . -------$65.00 - 10% = 58.95
+$6 shipping.
Radios by Hallicrafters : High-Quality photos, descriptions, approximate v alues, and short h is­
tories o f nearly every thing m ade b y Hallicrafters . By Chuck Dachis -- $29.95-10% = $26.95
Radio Tubes and Boxes of the 19205 b y Fathauer: If y ou ap p recia te the rare and colorful vacu w n
tubes and advertising a r t from the early d ays of radio, then this gre a t 104-page book will b e very
interesting an d informative. --- --------------------------------- ---------------- $26.95-10% = $24.95
The All-American Five Radio: Although this b ook is ab ou t classic A m eri can 5-tube broadcast

receiv ers, it also contains a wealth of accurate information on v acu um tube receivers, proper trouble­
shooting, and alignmen t and is recommen d ed fo r experienced repairmen an d novices alike. 92
pages b y Richard McWhorter ------------------------------------------------- $21.95 - 10% = $19.75
Transmitters Exciters & Power Amplifiers: This is the companion v olu me to Moore's commu­
nication receiv er book , 144 p ag es. ------------ ---------------------- $23.16-10% = $20.85
Tube Lore: The b est v a cu u m tube reference book in publication! A ll type s o f information is in ­
cluded, su ch as tube d ate code information an d production history. 173 p ag es b y Lud well Sib ley
- - - - - - - - --- - - - - ----- - --- -- - - - ---- - - - -- - - - - - - - - - - - -- - -- - - - - - - - - - - - - - - $1 6 .9 5 -1 0 010 $15.25
Tube Testers and Classic Electronic Test Gear:Written b y Alan Douglas, a retired engineer, the
book is packed full of valu ab le information about test equipment 166 pages.
--- - -- - - --- - ----- ---- ---- - - - - - ------------- - --- - - --- - -------- -------$ 2 9 .95-100/0 $23.35
Vintage Anthology: Revised Edition: b y D av e Ishmael, WA6VVL, is a revised and updated ver­
sion of D av e 's p opula r book. 209 p ages of grea t information esp ecia lly valuab le to r adio builder s .
----------------------- - - ------ --- -- - --- -- --------- --- - - ------------$21 .95 - 10 010 = $19.75
Zenith, The Glory Years 1936 to 1945: 244 high-quality pages a ll ab ou t classic Z enith ra d ios .
Hundreds of high -q u ality color photos, an d h istory from the Z enith company archives, n ev er
before a v a ilab le . If you like beautiful Z enith consoles, you will like this book! by Cones, Bryant,
and Bla kenship m ------- $34.95 - 10% = $31.45

Zenith The Glory Years 1936 to 1945 Illustrated Catalog and Database: A companion vol­
ume to "The G lo ry Years, " this one has 151 pages of rep rod u ced Z enith advertising and full seria l
numbe r, chassis n u m ber, and p roduction d ata that has n ev er b efo re been availab le in one refer­
ence m anual, o r to the p u blic. 151 pages b y Cones, Bryant, and Blankenship.

______ n -------- -------------------- $29.95 - 100/0 = $26.95

Orderu1.g Information:
U.s. O rders: Please a d d $4.50 sh ipping for on e book (New RCA Book is $6) and $1.00
for each additional b ook,fiv e or rnore books are shippedfree! Checks and money o r­
ders b y US m ail are fine. O v erseas and Canadian Orders: Please inquire fo r ship p ing
quotes.
Electric Radio Bookstore, 720-924-0171 or on the Internet at

www.ERmag.com
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• Books. Capacitors Of All Kinds. Chassis-Aluminum/Steel. Chokes
• Custom Cloth-Covered Solid/Stranded Wire. Decals. Dial Belts & Cord

• Dial lamps & Sockets. Diodes. Enclosures. Fuses & Fuseholders
• Griilecloth • Hardware. Kits. Knobs. Potentiometers. Power Cord

• Power Plugs. Refinishing Supplies. Reproduction Dial Scales
• Resistors Of All Kinds. Service Supplies. Sockets. Soldering Items

• Speakers • Switches. Technical Data • Terminal Strips • Tools
• Transformers - Classic Audio, Power, filament, Isolation, etc
• Vacuum Tubes - One of the largest inventories of NOS tubes

Electric Radio T-Shirts
The front displays the logo frorn the cover of ER (the tube logo, Electric Ra­
dio, and " celebrating a bygone era"). The back has "Real Radios Glow in the
Dark" (used with the pennission of Classic Radio). The T-shirts are 100%
cotton and corne in Srnall, Large, X-Large, XX-Large. The color is slightly
lighter than the cover of ER. $15.50 delivered, $16.50 for XXL.

Dial Scales

The perfect finishing touch for
your homebrew projects,
available in 6:1, 7:1, and 8:1
ratios!

858-565-1319
FAX 858-571-5909
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Digital Display

A digital frequency
readout for vintage
equipment!

Hundreds of rare tubes
Call us for details!

RF Milliwatt Meter

Lab-quality power
measurement at
affordable prices!

www.NationaIRF.com
7969 Engineer Rd, #102
San Diego, CA 92111
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Over 16,000 Manuals
Now In Stock

We Are Your 1-Stop Source

For Radio, Test Equipment,

and Audio Manuals

Order On-line at:
WWW.W7FG.COM

Order by phone:
800 ..807-6146
812 ..932 ..3417

fax: 812-932-1022

Is

119 E. George St.
Batesville. IN 47006

Customer Satisfaction
Cuaranted!

~~~~~ [~~I

Published Monthly
Rates within the us:

Ist Class Rate: $45 (mailed
Periodicals Rate: $34

envelope)

Rates outside the US, by airmail only:
Canada : us $54
All other countries: US $70

Electric Radio
PO Box 242

Bailey, Colorado 80421-0242
720-924-0171

Office Hours: 9:00 AM to 5:00 PM MT, Monday to Saturday
Subscriptions and renewals may now be purchased

online at WWW.ERMAG.COM
Visa, Mastercard and American Express

FAX: 303-838-3665
email: Ray@ERmag.comor1editor2@indra.com

The Electric Radio mailing date is posted monthly at www.ermag.com
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