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Editor's Comments

Vintage Field Day

Thanks to a mention in the May QST I've received many, many requests for
information on VFD. It may be that we will have some (hopefully many) partici-
pants in VFD who are new to vintage radio. So far it looks like there will be a better
level of activity this year than last. And let’s hope the propagation is better too. I'm
planning to operate from somewhere in southeastern Utah. This weekend we'll be
checking oul a couple of sites.

I plan toconcentrate my efforts on AM. On Saturday when the event starts at 7 PM
I'll be on 14.286. I've been operating there regularly the last while with Bill, WEVYZ,
Doug, VE4ABX and ithers. Generally the propagation has been good during the early
evening hours. Alter 20 meters fades out Tll move to 75, probably somewhere in the
AM window, between 3870 and 3590 ' hang in on thes band for as long, as | can stay
awake. Sunday moming Ull start oul by checking 15 meters. | think a good
frequency there would be 21,425, 1f 15 is open Ul stay there as long as | can. | think
that on 40 meters a good frequency would be 7290 and of course 20 meters should
be greal all day

For those of you who can't get out into the Tield for VFL, please consider getting
on the air to make some contacts with the VFD stations. It showuld all be a lot of fun.
Shortwave Receivers Past and Present, Third Edition, by Fred Oslerman

Back in ER ¥, February 1997, 1 reviewed the Second Edition of this book |
“wholcheartedly” recommended it For those of you who may not be familiar with
the book Fll quote the author to let you know what it's all about, “This book s
designed 1o provide the radio hobbyist or receiver collector with concise informa-
tion on the value, features, specifications and performance of current and former

continued on page 39
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Looking Back

by Lew McCoy, WI1ICP
1500 Idaho St

Silver City, NM 88061
meccoy@zianel.com

wirs asked recently via the internet,

if 1 would talk more about Ross
Hull, who worked at the League in the
1930s. 1 may have left the impression
that I knew Ross Hull personally—1
wish | had but he was killed many years
before | came 1o work at the League. By
Goodman, WIDX, was a fnend of Ross
and I called him the other day and while
Byron and Ross both lived on Selden
Hill for a time, and 1 guess they were
close friends, Byron couldn’t help me
much with information about Ross,

1 have mentioned Selden Hill a couple
of times in looking back. | think | might
go over that one more time, from my
knowledge, for the recond. West Hart-
ford, Conn. was the headguarters for
ARRL in the days when | came there.
There had been another “mitial” location-
1 believe it was on Park Ave. bul the
League grew rather rapidly and they
bought a building at 38 La Salle B, West
Hartford. W1 AW was located about seven
miles away in the lown of Newington.
The building in West Hartford became
too crowded and the new headguarters
weere built on the seven acres that was the
home of WIAW

Many of the people that came to work
at the League lived at Selden Hill I
there ever was an ideal radio location il
was Selden Hill. The property was
awned by the Selden family who had
been early settlers in the area dating
clear back to the revolution, Rilla Selden
had inherited the big house and | guess
because times were tough, she ook
boarders—MNo-correct that—she in-
sisted on calling them “lodgers™, she
DD NOT run a boarding, house

One of her early lodgers was Ross
Hull, who had come over to the States
from Australia. | don’t know if Ross
was a ham in Australia or not. Byron
tells me that he thinks that Ross's brother
was an amateur, but not sure about
Ross. However, Ross being an Austra-
lian could not get an amateur license in
this country, 1 am guessing now, but
my guess is that either Hiram Percy
Maxim or Kenneth Warner hired Ross.
Gel one point clear here: Ross was a
brilliant thinker. His early experiments
with the Hartley oscillator provesd that.

Probably more important, Ross Hull
was associate editor of QST in 1924 and
in the August issue of that year caused
physicists to delve more deeply into
their theoretical studies by showing
that, if the radiated energy was concen-
trated in a beam with a directive an-
tenna system it was possible to main-
tain relatively reliable communications
over distances of several optical hori-
rons. His studies contributed much to
the knowledge of radio propagation.

Ross also was engaged in carly tebe
vision research, in fact it was his undo-
ing. He had moved from Selden Hill
and had his own place. Ata gathenngat
his house one evening, he was demon-
strating the high voltage supply that
rant the TV setup and got across the
wrong wire and was electrocuted.

The important point is that Ross had
a marvelous mind and made many con-
tributions in the ficld of communica-
tions. If | learn more about it | wall be
happy to recount what 1 hear.

Byron Goodman is the only one |
know that was actually a friend and
buddy of Ross, The problem is, By is
older than | am, and [ am 82, and we
both have simple problems; about the
only thing we can remember clearly is
when it is hime Lo have a martini.

Please send any comments via e-mail
I am happy to respond—it gets lonely
sitting here on the continental divide.
wilcr



Long Live Ham Radio

by Eugene L. Clayton, W7MXM
508 S. Ammon Rd.
Idaho Falls, ID 83406

During my youth, | seemed drawn to
electronics and electricity. [ enjoyed toy-
ing with anything that was associated
with electricity; light sockets, plugs,
wires, ete. I learned the Morse code at
an early age and since [ had a brother in
the Signal Corps in the army, [ would
send messages back and forth to him
when he was on furlough, with a code
oscillator I had made from an electric
door buzzer.

When | was a Freshman in high
school, 1 enrolled in an electronics
course from the National School Of Elec-
tronics in Minneapolis, Minnesota. This
course also provided me with parts and
instructions to build many simple kits.

The most enjoyable kit was a one-tube,
shortwave radio, using the famous 30
tube. | procured a six-volt automobile
battery, a B battery and a C battery and
enjoyed listening to CW on the short-
wave bands.

During my high school years | en-
ticed a friend to learn the code. He had
an uncle that was a railroad telegra-
pher, and the uncle gave my friend an
old clapper that was used by the rail-
road so he could send and receive code.
We ran a wire from my home to his
home and spent many happy hours
playing checkers, chess and a game
called Battleship. We got quite profi-

continued on page 36

The author in his present-day hamshack with his second wife Pat, WA7VRH.



ELECTRIC RADIO

IN
UNIFORM

by Dennis DuVall, WTQHO
8011 Frontier Drive

Severn, MD 21144
waldyxn#aol.com

Adventures With the ART-13 and BC-375
East Coast Military Radio Net Rundown

I've recently been fortunate enough
to add the ART-13 and BC-375 trans-
mitters to my military collection. Thas
has been my first operating experience
with these sets and the purpose of this
article is to add my bit to the lore sur-
rounding these two fine classics. A run-
down on the activilies of the East Coast
Military Radio Net is also included

The ART-13
I'm late in becoming an owner of

ong of these. | remember turning down
onge for frie back in the 60, but hadnt
been in the right place at the right time
since the rebirth of my interest inomili-
tary gear aboul ten years ago

I owned a real basket-case for about
200 minutes at a local hamfest a few
years ago but got talked out of it betore
I could leave the flea market, It was a
real wreck and Lalways wondered why
the guy was willing to give me almost
$100 for it. Then about a year ago |
made a 100-mile goose chase oul 1o the
TH of an old geezer who said he had
a nice one in his garage. But when [ got
there, you guessed it, no ng! (71 sure
don’t know what could have happened
toit,... supposed tobe night here,._guess
| must have sold it to someone else__etc,
eic.”)

The unit I've finally acquired came
from the estate of a local SK and is the

Mavy ATC version. The transmitter had
been stored for several years in less
than ideal conditions. A lot of paint had
flaked off the case and many of the
exposed metal parts were corroded.
Under the gnme, however, the set was
electrically and mechanically complete
and vnmodibied. None of the tubes,
knobs or meters were broken and the
cabinet was in quite good condition
except for the flaking paint.

really didn't have much trouble get-
ting my unit on the air. | started with a
the usual chassis cleanup, lubrication,
contact cleaning, ete, The low frequency
changeover relay was badly corroded
and | removed and discarded this at the
star,

The first problem encountered was a
setzed autotune head on the PTOL T had
to remove this from the set and tear it
down completely to gt to the problem
area. This overhaul turned oul to be
relatively casy, but | spent some time
getting the synchronizing correct when
I reinstalled the unit.

The only other problem 1 encoun-
tered was with a mica coupling capaci-
tor between the first and second multi-
plier tubes (C-112). This checked out
OK with the ohmmeter initially but
showed evidence of leakage on power
up. When the power was removed this
cap. then acted like a battery with al-
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Fig. 1. ART-13/ATC autotune motor circuit mods. (Circuit diagrams courtesy of

WB3HUZ)

most a volt output as measured by a
high impedance meter! The immediate
result was low grid drive to the 813 PA
on the bands above 6 MHz.

This capacitor is completely buried
down inside the buffer chassis, but I was
able to salvage the original component
by applying 200 volts directly across it for
a couple of hours. This fix was at the
suggestion of my friend Norm Chipps,
N3RZU, who had run into this phenom-
enon before with certain mica units. Norm
reports the "voltage treatment” usually
works with HV micas exhibiting these
characteristics and may take up toa couple
of days in stubborn cases. (Don't try this
with those black plastic jobs!)

[also made acouple ofimprovements
I would like to pass along. The first of
these concerns the autotune drive mo-
tor which has 28 vdcapplied to the field
winding at all times. This makes the
motor case too hot to touch. Out of
consideration for 50-year-old compo-
nents | came up with the modification

shown in Fig. 1 which provides excita-
tion to the field only during the autotune
cycle. The fuse is included because (a) if
either of the diodes shorts out, the 28
vde supply will also see a short circuit,
and (b) an open diode will result in no
excitation to the motor field and de-
structively high armature current will
be drawn. The diodes can be mounted
directly on the motor terminal block.

The other modification involves the
input circuit to the speech amplifier. As
with other military transmitters, the
ART-13 seemed to be designed to limit
modulation to about 50%. The simple
changesshown in Fig. 2 allow full modu-
lation with my T-17 and Motorola mics.
Note that the dynamic microphone cir-
cuit is unaffected.

Walt Hutchens, KJ4KV, did an excel-
lent article on the ART-13 in 1989 (ER
#7) and others have addressed this
equipment as well (see ER #28, 29, 30,
32 and 62). | found the Kleronomos
articles to be particularly useful.

continued next page
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Taming The BC-375

This transmitter came to me cour-
tesy of my friend Ted Young, W3PWW.
Ted has been campaigning with a BC-
191 here on the East Coast for some time
and now has a BC-375 companion unit
to my rig up and running FB as well.

These transmitters can sound bloody
awful on phone when adjusted and op-
erated according to the original instruc-
tions which call for loading of 200-220
ma combined PA and oscillator cur-
rent. This gives about 75 watts into a 50
ohm load. At this carrier level, 100%
downward modulation can be achieved
by shouting into the microphone but
the transmitter flat-tops at only about
40% in the positive direction. A signifi-
cant FM component is present as well
and the resultant signal is fully intelli-
gible only through a receiver with a

' '!'J Dynamic

*Original Components

‘ T201* 14 v201
[ [(l (6SJ7)
« 7 -‘(
R216" _ ¢
3 ¢
(

wide IF passband such as the BC-348s
originally paired with these sets.
Examination of the original design
revealed several possible reasons for all
this distortion. There is no buffer be-
tween the oscillator and the PA and so
the variations in PA grid impedance
that occur during modulation are seen
as a varying load by the oscillator. The
specifications on the 211 PA tube call
for 14 watts of drive for AM operation
ata 100 watt power level, but the actual
input to the PA in the 375 is only about
4 watts (KJ4KV, ER #13). The bias for
the class B modulator tubes (also 211s)
is derived from the PA grid leak circuit
and so audio voice peaks can be re-
flected back to the PA grid circuit. Also,
the audio power available from the
single type 10 speech amplifier /driver
stage is insufficient to support true class
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Fig. 3. BC-375 audio mods

B operation in the modulator and, fi-
nally, the RF and audio stages are fed
from a common, unregulated high volt-
age supply.

The lack of upward modulation was
addressed first. With my 1100-volt
home-brew supply the set appeared to
be capable of providing a peak RF power
level of about 200 watts. This would
correspond, properly, to a 50-watt car-
rier and reducing the PA loading to this
level improved the symmetry of the
modulated waveform considerably.
There was still somewhat more down-
ward than upward modulation, how-
ever, and tracking this back through
the audio chain revealed significant dis-
tortion in the carbon mic input circuit,

The problem here seemed to be acom-
bination of a low microphone load im-
pedance (50 - 100 ohms depending on
the gain control setting) coupled with a
low bias level (approx. +6 vdc). 1 did
some tinkering with the input circuit

-~ BBk

1 ' Famowe 1151
.

| . 5, { L
i ] L Tk
1wy N 1 k ]
| . ~ ¥ Dl I
- | i lita &l
Il & & ]||f-: =
| | A 1 { ]
0 [ L, &
| ' T8
| el
e To other
! sactions af 1141
|
|
|
Bt b |
| © - Orniginal Cormponents
| N Resistors 1/2 Watt
L | crxiepal s noted
|

(11 - Archer TIP-3055

constants which improved the linearity
somewhat, but there was still insuffi-
cient audio gain to comfortably modu-
late the transmitter with T-17 and simi-
lar mics. This problem was eliminated
by the installation of one of the transis-
torized mic. amplifiers | use in many of
my military rigs (Fig. 3). At this point
the output waveform finally looked like
"normal” AM and on-the-air reports
since have been excellent. ("I can't be-
lieve it's a 375." - WA1HLR)

A final note here on BC-375 flat-top-
ping. As noted before, both the PA and
the modulators are underdriven. Un-
der the "lincar" operating conditions
described above, it was noted that the
modulators were drawing very little
grid current. A higher carrier level
might be accommodated if audio drive
could somehow be increased but I did
not pursue this,

The FM'ing problem was addressed
next. This is almost nonexistent with

continued on page 38



A Versatile Relay Switchbox

by James C. Garland, WSZR
310 E. High SL.
Oxford, OH 45056

Last week | noticed my Central Elec-
tronics 100V transmitter sitting on the
basement shelf next to its matching 601
amplifier and thought, 71 really ought
to put that rig on the air. Wouldn't it be
fun to pair it up for the evening with,
say, an SX-115 receiver?

In truth, | have ssimilar thoughts about
many of my vintage ngs. How about
getting on 80-meter CW some weekend
with my Valiant and SX- 1017 Or maybe
si-meder AM with my Ranger [ and
NC-3037

Pvespent counthess hours at my work-
bench with all these rigs—chasing down
parasitic oscillations, dead mixer stages,
broken switch walers. 've sanded and
scraped and primed their cabinets and
panels, and strained my back hauling
them out to the backyard with an air
compressor and paint sprayer,

But all too often, after Pve checked
the RF autput into o dummy load or
measured sensitivity with a signal gen-
erator, these classic radios just st un-
used on a shell, instilling vague feel-
ings of guilt whenever | look at them
from across the room. "Please operale
me,” they seem to call out,

Here's my problem, 1 hate hooking
up T/R relays, muting, and control cir-
cuits, I've got several vintage nigs “per-
manently” on-line, and for these Tve
soldered and laced and neatly routed
all the mterconnecting cables and re-
lays. But, frankly, | find ita pain to wire
up antenna relays and cables if 1 just
want to play with a rig for a day or two

What I've needed is a versatile relay
switchbox that will let me quickly inter-
connect receivers, transmitters, and
amplifiers for just an evening or

weekend s use. That is what this project
is all about. Before | go into details,
however, | nevd Lo explain something.
Picture the following,

It is sin o'clock on a clear June mom-
. and the long path has just opened
nto Africa. You glance out the window
andd sev dew glistening on the six-inch
ladder ine as it makes its quarter-mile
pourmey out to the west rhombic. The
872Bs have warmed up, and the light
from the 4- 100A and the 810s cast slight
shadows in the carly dawn

You're tuned up at 14,290 kHz and,
it's time to call your first CQ of the day
You reach for your D-104 and ook
bricfly at the oak-framed ON THE AIR
siggn on the wall. You make a final check
of the row of meters lining the tlop of
your six-foot transmitter cabinet. The
plate voltage meter reads 4500, AH
seems normal, With the confidence that
only a mighty 4 1000A can bestow, you
sit back in your leather chair and firmly
siqueese the push-to-talk bar on your
mic stand. Ad the powerful transmitter
awakens and a violet hue from the rec-
tifiers sulfuses over the room, your cars
are rewarded with the soft click of an-
tenna relays closing,

MNow | know whal you're Lthinking.
Click? Wit is this click nonsense? Wit
happened to "KA-CHUNG?™ Well, sorry
folks, but this isn't a ka-chung kind of
project, and if that's what you're after
then read no further. All yvou'll hear
from these relays is a barely audible
chek

However, don't let the auditory mod-
esty of the little relay box described
here deceive you. This rascal can handie
the full output of your Johnson Desk
Kilowatl as easily as it can the ten watts
from your Hartley oscillator. Forther-
more, you can interconmect bwo neceiv-
ers to a transmitter and amplifier and
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Figure 1. The circuit is the picture of simplicity.

each can have its independent control
and mute line. There are a total of four
normally openand four normally closed
contacts, in addition to the RF transfer
contacts, all fitting easily inside a 5.25 x
3 x 2.125 inch minibox. Best of all, the
relays can be activated two ways—ei-
ther by 120 VAC, or by grounding a low
voltage DC line. This little box is truly
versatile.

Now ['ll be the first to admit that it
doesn’t take a rocket scientist to design a
relay box, and Figure 1 confirms this fact.
The circuit is the picture of simplicity.
The 120 VAC control voltage is applied to
the primary of asmall 12.6 VAC, 450 mA
Radio Shack transformer, and the sec-
ondary is rectified and filtered by a volt-
age doubler consisting of D1, D2, C1 and
C2. The coils of relays RL1 and RL2 com-
prise a 225-ohm load for the voltage dou-
bler, with diode D3 suppressing the in-
ductive kick when the relays open.

When 120 VAC control is desired, ei-
ther the CONTROL-1 or CONTROL-2
terminal is jumpered to ground. The val-
ues of C1 and C2 are chosen so that the
relays don't hum and also close quickly.

9

When DC control is desired, one con-
nects 120 VAC to the indicated terminals
and activates the relays by grounding
either the CONTROL-1 or CONTROL-2
terminals. Two control terminals are pro-
vided for flexibility. The open-circuit volt-
age at the control terminals is 36V (drop-
ping to 24V across the relays with either
terminal grounded). Using the relays
specified, the closed-circuit DC current
through the relay coils is about 110 mA.

The secret to the power handling ca-
pacity of the relay box is the little
Jennings R]J1-A vacuum relay, visible in
Figure 2 on its L-shaped aluminum
bracket. This thumb-sized, one ounce
powerhouse will switch 14 Amperes at
2.5 MHz, corresponding to 10 kilowatts
of RF into a 50-ohm antenna! Although
the RJ1-A's current capacity drops to 7
amperes at 32 MHz, that is still 2,500
watts. So go ahead and load up your
Collins KW-1 on ten meters, crank up
the mic gain, and yell "Helloooooo Ra-
dio" to your heart's content; you won't
frizzle a thing except the traps in your
tribander. Furthermore, the R]1-A closes
in only 2 milliseconds, so you'll never

continued next page



Figure 2. The secret to the power handling capacity of the relay box is the little

Jennings RJ1-A vacuum relay.

have to worry about hot-switching the
contacts, The RJ1-A is to the venerable
Dow Key relay as a turbocharged Cor-
vette is to a Chevy van. But, alas, there's
no "ka-chung."

Short lengths of No.12 wire bridge
the gap from the RJ1-A terminals to the
adjacent antenna and transmitter coax
jacks. A longer length of Teflon-insu-
lated hookup wire connects to the re-
ceiver ports.

The other relay visible in the figure is
a Potter and Brumfield KHP-type 4PDT
relay, with 24 VDC coil. The four inde-
pendent sets of contacts are rated at 3
amperes at either 120VAC or24 VDC. |
like the KHP series because the gold-
platcd contacts assure that one can vir-
tually forgetaboutintermittent contacts.
KHP relays are commonly available at
hamfests or surplus outlets for about
two bucks. As can be seen in the photo,
the relay plugs horizontally into a
socket, mounted on a homemade alu-
minum bracket. A retaining clip secures
the relay snugly in its socket.

10

Figure 3 shows a photo of the com-
pleted project. Ordinary 50-239 coax con-
nectors are used for the transmitter and
antenna coax inputs, while a BNC and
RCA "phono” jack are used for the twin
receiver ports. A two-terminal barrier
stripis used for the 120 VAC connections,
with the exposed terminals covered by a
protective shield fabricated of 1/32 inch
fiberglass. Aneight-terminal barrierstrip
provides access to three pairs of normally
open and normally closed contacts, with
the remaining two terminals dedicated to
ground and the DC control line. A second
DC control line is made available at an
RCA jack, visible at the back left of the
enclosure, The other two RCA jacks on
the right side of the enclosure are for the
fourth pair of normally open and nor-
mally closed contacts. The combination
of RCA and barrier strip connections pro-
vides increased flexibility in cabling.

The relays and power supply are
mounted in astandard Radio Shack alu-
minum minibox. [ prepared the box for
painting by first wet sanding it with



Figure 3. The completed project.

No. 600 sandpaper and then spraying it
with self-etching gray primer, available
from R&R Designs (1-800-372-4287).
After the primer dried, | overcoated it
with charcoal colorautomotive lacquer,
available in small spray cans from my
local NAPA dealer. I used press-on let-
tering to label the terminals and sealed
the lettering with a coat of matte-finish
clear Krylon spray. Small adhesive-
backed rubber feet completed the
project.

All the parts for the relay box are
readily available, although you may
have to scrounge a bit to find the RJ1-A
relay. These are available new from dis-
tributors (the TenTec Titan [T amplifier
uses one as its antenna transfer relay),
but you'll save money if you buy one
removed from surplus military, indus-
trial, or medical equipment. [ see RJ1-
As advertised frequently in the Ham
Trader Yellow Sheets and in the classi-
fied ads in ham magazines. The Kilovac
HC-1 is an exact replacement of equal

11

quality. You should be able to buy ei-
ther one for about $35.

Of course, you can substitute other
types of vacuum relays, depending on
availability. [happen tolike the Jennings
RFI-D, which is even tinier than the RJ1-
A but can easily switch 2000 watts. A
nice but somewhat larger relay is the
Jennings RE3-A. Withit, you'llonly have
to limit your power output to 30 kilo-
watts! Of course, some of the characters
one hears in the evening on 75 meters
might find that too restrictive—
jespecially the guy who keeps whisper-
ing “Rodd-neeey” on the 3.898 kHz
swap net.

So now I'm all set to put some of my
vintage rigs on the air. | just can't de-
cide what to hook up for this weekend.
How abouta Ranger and an RME-6900?
Or maybe a Challenger and HRO-507
Or a Valiant IT and SX-101? How will I
ever make up my mind? This is all so
confusing. Jeez, 1 didn't realize ham
radio had gotten so stressful! ER



THE FIRST TUR-KEY - An Electronic Bug

by Chuck Teeters, WIMEW
B41 Wimbledon Drive
Augusta, Georgia 30909

The article in ER #98 on the TO elec-
tronic bug brought to mind that mine is
48 years old. It has worked Mawlessly
since il was given to me in 1951 by
W2IMU, with the comment that it might
help my sending a bit. [ don’t know i |
should have been insulted or not

Dick Turmn, W2IMU, was one of the
most fun loving and intelligent hams
that graced the: halls of Fort Monmouth,
N.J. He was at Monmaouth from 1949 1o
1952 50 he could use the GL Bill to pay
for college after his military service.
Because of his ham license and CW
speed, he was assigned to K2USA/
AIMOMN, which is where | met him. He
was a 40 wpm op with an intuitive abil-
ity to make anything electronic work
better, and a personality that you had to
lowe,

The 80 and 40-meter CW transmitters
at KIUSA were WECo 33As with two
813 in the hinal. They were in the back
room and remotely keyed trom the op-
erating positions in the front of the sta-
tion. The receivers were BC-1004 Super
Pros, IFa new ham was having trouble
making a contact, Dick would go to the
back room, and use the oscillator test
key on the 33A to provide a contact. 1
wonder how many that operated at
K2USA knew that when their first solid
OS50 was with W2IMU he was using the
samee transmilter they were. Dick s send-
ing was like a tape even when he was
keving a Federal lever switch

The Massachusetts Nathonal Guoard
was sent lo Germany to replace a umil
sent to Korea in 1950, This generated a
lot of traffic with Mass. and Germany.
The 20-meter rig, a Collins 20K dadn’t
quite have enough power so Dick
whipped up a Califorma KW with 813s.

1z

He didn’t have a cabinet for the amp so
he put it in a closet and kept the door
locked so oo one would fry. He was the
only one that knew it was there and
how to switch it on. 1 can’t tell you the
number of times he would suggest to a
20-meter operator that perhaps he could
help. You can guess the rest. He would
tell them everything from how they
were not holding the key right to that
the BFO was on the wrong side of zero
beat when he got a 589 after they got a
H9.
Electronic keys go back to the thir-
ties, but to the best of my memory only
o, the Mon-key, was l.‘l'll‘l1rm_'"rnd:i...1|||}I
produced prior to 1950, The idea of
automatic dashes to accompany the
automatic dots of the Vibroples was
appealing, and various articles ap-
peared through the years, some all re-
lay and some with vacuum tubes. All
provided correct timing for the dots
and dashes but were dihcult to master
Because they would net sell-complete
thee Last dot or dash ol a character, and
did not provide a time equal to a dot
when switching between dots or dashes,
Advertisements for the Mon-key rec-
ommended a few weeks prachice before
using it on the air

QST had two articles on electronic
keys in 1948 which ek tried. He had
built a paddie with nice action, bul was
not happy with the electronics and de-
cided he could do better, but necded
two fast plate relays. | had just reviewed
a Teletype Corp. 410 wpm teletype
multiplex set, the AN/ FGC-5, that used
WECo 2758 mercury relays keying
teletypeloops from 12AU7s. 1 gave Dick
two relays on the condition that he
didn’t tell where they came from. His



W2IMU's "Tur-Key" connected to a Bencher paddle.

keyer worked great and everyone at ied and improved upon. The W9TO
Fort Monmouth that tried it said he keyer was about the fourth in a series of
should write it up for others to copy. improved Tur-Keys. However, based
"Debugging the Electronic Bug" by on my experience with the 1949 model,
W2IMU appeared in the January 1950 I don’t think you can get more for your
QST. It was well received and was on money than with his original key.
the kit market from two different com- Eleven resistors, one cap, one tube, two
panies before the summer of 1950. Dick’s relays, and a power supply make up the
electronic key was self-completing so whole works. It works as well as any
you couldn’t cut the last dot or dash electronic bug that doesn’t have buff-
short, and the spacing within the char- ers, and is the height of simplicity. With
acter was the same for dots, dashes, or dry relay contact output you can key
dot-dash combinations. As a result, it anything with no worries about polar-
was easy to use. He introduced a key- ity, voltage, or current. | have used the
ing space or weightadjustment, the dot- key to cathode key H.B. 6146s, Johnson
space ratio, independent ofthe dot-dash Vikings, DX-100s, various Kenwoods
ratio adjustment. And he did it with and Icoms, and even a 71A Hartley for
one 65N7, my two relays, and a handful the AWA contests.
of parts. True to his word he did not I'he only unusual parts required are
mention my WECo relays, nor did he therelays. WECo 275Bs are around, and
put a picture with the article. others work. Check ER 90. 1 have used
The next W2IMU electronic bug was non merc surplus Clare SK5028s. Fair
the "Tur-Key" described in the Septem- Radio has P&B KR-4175 plate relays
ber 1954 QST. This time Dick used digi- that work, and only cost $2. Any 3K to
tal circuits for timing, which others cop- 5K SPDT 3 to 7 mA relay will work if

13 continued next page
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Schematic of the "Tur-Key" above,
parts list below.

C1 - 0.02-pfd. 400-volt paper.
R1 - 4-megohm potentiometer.
R2 - 1 megohm, 1 watt.

R3 - 2 megohms, 1/2 watt.
R4 - 510 ohms, 1/2 watt.

R5, R6 - 2400 ohms, 1 watt.
R7 - 25,000 ohms, 5 watts.

R8 - 3000-ohm wire-wound
variable.

R9 - 20,000 ohms, 5 watts.
R10 - 10,000 ohms, 5 watts.
R11 - 3000-0hm wire-wound
potentiometer.

Ry1, Ry2 - See text.

V1, V2 - Section of 65N7.
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you are not a 40 wpm speed merchant.
Whatever you use, the two relays should
be identical.

Circuitwise, the plate current of each
section of the 65N7 operates the two
relays. Both sections of the tube are
biased into cutoff. To make the key self-
completing, Ryl disconnects the paddle
until after the keying relay, Ry2, re-
leases. A higher cathode voltage on V2
puts it into cutoff before V1. The time is
set by R8 cathode bias adjustment for
V2. To start a dot or dash the paddle
applies different voltages to charge C1,
which discharges through the speed
control, R1. The voltage is applied to
the grids of V1 and V2, making them
conduct for a time depending upon the
voltage and the setting of R1. Don't put
anything larger in for C1, as it will not
have time to charge before Rl discon-
nects the charging voltage. R11 adjusts
the dot dash ratio. Observation of the
keying, with the speed control set for
the slowest speed makes it easy to ad-
just the key. Adjust R11 for a 3 dot dash
time and set R8 to get a dot space be-

continued on page 37



LETTERS

In defence of David Sarnoff

Bill Reike's passing reference to David
Sarnoff and his rank in the US. Army,
and how he got there |Letters, ER #1085,
April 1998] piqued my interest, so |
thought | would tell the story more
fully. to show he really did deserve the
rank of Bngadier General, one star, U S,
Army. The rank had been his reward
for his assistance o General Ersenhower
and the Supreme Headguarters of the
Allied Expeditionary Forces (SHAEF)
and the D-Day invasion of Europe.

When America entered Waorld War L,
Sarnoff apphed for a Navy commassion
as licutenant j.g. in communications,
which was turmed down, Sarnoff felt.
because he was Jewish

Later, in 1924, with the help of a Gen-
eral Harbord, he applied for and re-
ceived a commission in the LS, Army
Signal Corps Reserve as Lieutenand
Colonel, Thisentailed a peacetime “tour
of duty” at Fort Monmouth, N| two
weeks out of cach year, and in 1930 he
was promoted to full Colonel status, in
the Signal Corps reserve, During the
intervening years he fulfilled his re-
serve obligations faithiully and took
technical courses and seminars which
he felt would speed him up the brass
ladder.

His big break came when a profes-
sional acquaintance, Major General
Henry C. Ingles, recommended Sarnoft
to General Dwight D. Eisenhower as
the perlect commumnications expert to
coordinate communications for the im-
pending D-Day Allied invasion ol
France. Sarnolf jumped at the chance,
despite his worries about RCA which
he felt would suffer from his absence
His duties were threefold: 1). To install
a broadcast station powertul enough to
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reachall military personnel in the Medi-
terranean and Burope theaters, 2), In-
spect and improve D-Day and post D-
Day communications capability in
France and Germany, and 3). Ensure
adequate print and radio press cover-
age. Since he accomplished all three, he
was awarded the rank of Brigadier Gen-
eral, one star, ULS. Army. approved by
President Roosevell, on December 7,
1944 However, Sarnoll was destined to
nise no higher despite hus political ef-
forts and prior and subsequent RCA
intelligence assistances to the Army,
made at his insistence. This didn’t stop
him from requining all to refer to him as
“Ceeneral Sarnoll.”

His major contributions were in the
civilian sector, including commercial
broadcasting of radio and television. 1f
he could s how low broadcast pro-
gramming has sunk, he would be
ashamed. His principal character
strength, as far as L am concerned, was
his insistence that programming would
improve the culture of the masses, de-
spite his cighth-grade education. To this
end, he rescued the greatl Bahan con-
ductor Arturo Toscaninni from the [tal-
ian fascists and had him brought to
America,

Sarnofl organized the NBC Sym-
phony Orchestra with Toscaninni as its
principle conductor, Tescaninni had the
right to hire and fire cach and every
musician, and when he died, the or-
chestra was disbanded. In my opinion,
the NBC Symphony Orchestra was
Sarmoll’s biggeest contribution, and far
outweighs his well-documented char-
acter flaws.,

He lovesd Amwenica in a patriotic way
and was very proud of his army rank
After all, he rose from a Russian-Jlewish
emigrant kid to Brigadier General in his
adopted country, an accomplishment
even be could not duplicate today.
John P. Devon, KIGDOVKHe



Product Review

The CP5TR Transceiver Kit from
Vintage Radio Kit Company, 427 North
Main St., Sharon, MA 02067. 781-784-
0847. Reviewed by ER Editor, N6CSW

The OQRP CP5TR transceiver kit fol-
lows the company's earlier kits, the
CPCW-5 transmitter and the
Cakepanion general coverage regen.
Like the earlier kits the transceiver kit
uses a cakepan for a chassis (13 x 9 x 2
inches). All of the components are high
quality and the workmanship on the
assembled unit that I've been using is
top-notch.

The transceiver has 5 tubes and oper-
ates on 160, 80, 40 and 30 meters with
plug-in coils.

Pete Whelpley, WIVZR, the princi-
pal designer of the CP5TR, tells me that
the circuits for both the transmitter and
receiver sections have been around for
along, long time and that designing the
transceiver was just a matter of putting
the two together with some modern
innovations like the QSK circuit and
LC filter.

What impresses me most about the
CP5TR is the regen receiver. The best
adjective to useis 'unbelievable’. [ com-
pared it my Knightkit Space Spanner (I
built this unit in 1955) and there is just
no contest. This receiver is much, much
more sensitive (with 2-stage switchable
hard and soft clipping) and the LC type
CW filter works absolutely great. Italso
has fine tuning RIT— 3 ke plus or minus
the center frequency.

The xtal controlled transmitter pro-
vides 5 or 1 watt output on CW, with
sidetone monitor and electronically
switched QSK. The quality of the CW
signal is excellent. On AM (push to
talk!!) the audio is broadcast quality. |
made only one local contact on AM but
I did some tests in our house putting
Shirley on the mic. My assessment is
that 1 wish all my AM transmitters
sounded this good.

50 our kudos to Carl Gelormini,
WBIEYE (the owner of Vintage Radio
Kit) and Pete Whelpley, WIVZR for de-
signing the CPSTR. I think it's great that
there is still ONE company selling tube-
type kits. The price of the kit is $299.95
and fully assembled it is $389.95. NaCSW

16



This picture was taken at the home of Dan Harlan, N8ETQ. Pictured left to right:
Dan Harlan, NSETQ; Bill Reike, KEDBN; Ron Mayer, WSKYD; Jim Malone,
WSPEV and Bob Reardon, WSEPQ. Dan's dog Cinder is also in the picture.

i T
Kenneth Ball, WA6BQX, with a very early HRO he recently acquired. Ken (who
is 81 years old) was first licensed in 1947 as W3NNU.

17 continued on page 37



W5GST in 1940

by Niel Wiegand, WA5SVLZ, 2646 60th St., NW, Rochester, MN, 55901

In 1940 Vance Gildersleeve, then
W5GST, now K5CF, was working as a
broadcast engineer at KTEM, his first
job. This picture was taken in his room
where he was rooming with a family in
Temple, Texas.

The RF section at the top of the rack
was built around the Gross CW25 chas-
sis. It was the 40-20-10 meter RF sec-
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tion. It consisted of a 6V6G tritet crystal
oscillator, an 807 buffer/doubler driv-
inga Taylor T40. [t ran 100 watts on CW
and about 75 watts on phone. The top
meter on the panel was to read the dif-
ferent currents of that deck.

Behind the panel, below this unit was
another RF unit. A 6L6G crystal oscilla-
tordriving a 203A on 160 and 80 meters.

continued on page 39



VINTAGE NETS

California Early Bird Met: Saturday mornings at 8 AM PST on 3870

California Vintage SSB Net: Sunday mornings at 8 AM 5T on 3835

Southeast Swap Net: Tussday nights at 7-30 ET on 3885, Net control is Amdy, WAAKCY. This same
group alse has a Sunday afternoon net on AHHS at T PMET.

Eastern AM Swap Net: Thursday evenings on 3885 at 730 ET. This net is for the eschange of AM
related equipment only

Northwest AM Net: AM sctivity daily 3 T8 - 5 PM on 3875 This same group meets on & meters
{504} Sunedays and Wednesdays at £00 PT and on 2 meters (184.4) Tuesdays and Thursdays at 8400
FT. The formal AM net and swap sessaon s on 3875, Sundays at 3 [ 8

KaHQI Memorial Twenty Meter AM Net: This et on 14 756 has been in continusirs aperstemn for
at beast the List 20 years. 1 starts a8 100 M PT, 7 days 2 week and usually goes for about 2 hours.
Met control varss with propagaton

Arizona AM Net: Mevts Sundays st 3 PMMT on 3855 On b meters (50 4) this group meets at 8 M
MT Saturdays

Colarado Meming Net: An informal group of AMers pet together on 3576 Monday, Wednesday
Friday, Saturday and Sunday mormings at TAM MT

DX-80 Nek: This net mects on 7290 at 2 PM ET, Sundays. Met control is Jim, NELUY . This net & all
about entry devel AM riggs ke the Heath D60

Eastcoast Military Net: It nn't necesary o check in with military gear bat that i what thes net o
all abseust. Nt controd i Diennes, WATY XN bot sometomes it rotates to other ops. Saturday mormngs
o 1995 ot 0500 ET. Will move to 3885 for summer

Westcoast Military Radio Collectors Net: Meets Sunday mormings af (98 local on 975 + or - ORM,
excepl the st Sunday of the month when the net meets at 2130 local. Net control is Tom, WABOPE
Garay Hair Net: The oldest (or one of the oldest - 434+ years) 1-meter AM nets 1t meets on Tuesday
nighison 1945 at B00 "M EST & 830 EDT. URL: hitp:/ /www crompton.com / wakdsp/ grayhar hitml
Vintage SSB Net: Nt contral is Andy, WBOSNE. The Net mevts on 14203 a1 FAZ Sunday and is
followed by the New Heathkit Net at about 2007 on the same Ereg, Net control is Don, WBGLEG,
Collins Collectors Association Nets: Techmical and swap session each Sunday, 14,2630 Mz, 2000,
ixa long-extablivhed met run by call arcas. Informal ragehew nets meet al 01002 Tuesday nights on
AR and on Thaesday nights on 3875,

Collins Swap and Shop Net; Mects overy Tuesday at 81'M EST on W55, Net control is Bd, WA3AM].
Drake Users Net: Another relatively new net. Thin group gets together on W65 Saturday nights s
& PMET. 8ol comtrols are Criss, KBSIZX; Den, WZBO, Rob, KEAEE and Huey, KDL

Swan Users Net: This group mects on 14 250 Sunday alternoons ab 4 PMOT The net control s
ustally Ditin, WAUAZE,

Nostalgia/H-EE Net: Meets on Fridays at 7 PMOET oo 19000 This net was started in 1978

K1JCL f-Meter AM Repeater: Located in Connecticut it operates on 5004 iy and 505 oul

JA AM MNet: 14190 at D100 UTC, Saturdays and Sundays. Stan Tajima, JATDNG is net control,
Fort Wayne Ares b-Meter AM Net: Meets nightly at 7 PMET on 5058 Mz, This net has been
meeting since the labe S50 Most members are wsing vintagge of homebrew gear

Southern Callfornia Sunday Marning b Meter AM Net: 10 AM Sundays on 504 Met control is Will,
AAGDILY

Old Buzrards Neb: Mects daily at 10 AM Local ime on P45, This ix an informal net in the Mew
England area . Net hosts are Geonge, WIGAC and Paul, WIECO

Canadian Boatanchor Net: Mevts Saturday afternoons, Vi P8 EST on 5705 For hams w ho engoy
using AML restoring and operating

Midwest Classic Radio Net: Satunbay mornmygs on 3885 a1 SAM Central time Unly AM checkins
allowed. Swap fsale, hamiest info and technical belp ane Frequent topics

Boatanchern CW Greap: Mevts mghtly at 02007 cnn 1579 5 Mhe (7050 alternate ). Listen for stalions
callimg U0 BA™ or signing "BA™ after thesr callsigns

Wircless Sel Na. 19 Net: Meets the first Sunday of every month on 18 165 o 190 and 3760 a1
2000 MNet control s Dave, VAIORP

Beer Town Traders Net: Un 3885, 5.3 Contral Daylight Time on Satundays.

Nets that are underlined are new o1 have changed limes or Irequency since the last issue.
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Tribute to a Classic'
Lew McCoy's Modern Design of a High-Power Final

by Robert E. Grinder, KTAK
7735 N. Ironwood Dr.
Paradise Valley, AZ 85253

atreg@asu.edu

Congress first imposed regulations
upon amateur radio in 1912, One aspect
of the Radio Act limited amateur trans-
mitters toa maximum input of one kilo-
walth{KW). Successive regulatory agen-
ces—Department of Commerce, Fed-
eral RadioCommission (FRC), and Fed-
eral Communicalions Commission
(FCC)-endorsed the restrichon until
June, 1990, The FCC elected then to
abandon the inpul measure tor one
based on power output, A kilowatt, ra-
dio frequency (1) amplifier designed
for [plate] amplitude modulation (AM)
was alfected p.lr!i{ulmly. since oo meset
the new power oulpul requirement, its
input power had to be reduced.

The one KW input imitupon all trans:
milters:-a constant in amateur radio for
PR years—was al fiestan annoyance. For
example, amateur radio was dominated
from 1912-1921 by high-power, spark
transmitters. Operators in their reach
for distances often ran inputs of two or
three kilowatts of raw alternating cur-
rent. The spark era waned early in the
1920s with the ascendancy of post-WWI
tube technology and continuous wave
fc.w.) transmissions, which covered
long distances with low power, cul
through static, occupied less band-
width, and reduced local interference.
Eventually, in 1928, the FRC outlawed
spark transmissions on amateur bands.

Unce attention centered on tube tech-
nology, the kilowatt phone transmitter
presented a long-range goal toward
which many amateurs worked dili-

gently. Progress evolved slowly. Al
though advances accelerated rapidly
during the 19205, radio theory, techm-
cal expertise, and component develop-
ment did ot endow amateurs until the
early 19305 with sutficient knowledge
to produce KW final amplificrs that
would suil their purposes.

High-power, ¢ w. transmilters came
first. Finally, in 1938, multi-band, kilo-
watt transmitters, capable of plate
modulation, appeared (Jennings, 1938;
Millen, 1938; Thordarson, 1938)

The first AM, kilowatt final amplifi-
ers were relatively primibive, However,
incremental relinements, augmented by
WWII rescarch and development, cu-
mulated until June, 1956, The date marks
the QST wsue in which Lew MeCoy
(19561 unvedled his "modern design® of
a KW, plate modulated, final amplitier,
It depicted a thorough integration of
postwar accomplishments in theory,
technical aspects of construction, and
Components,

Further, because MeCoy introduced
the amplifier when single-sideband
(SSH) activity was becoming popular,
he designed it 1o be suitable for AM,
S5B, and c.w. operation. No wonder,
then, that the QST artich: was repr-
duced in several editions of the Hand-
book of the American Radio Relay
League (ARRL) starting with the 1957
edition. And given the subsequent en-
thusiasm within the ARRL for S5B, it i=
no wonder either that McCoy's amplhi-
fier represents the last in ARRL publi-



Figure 1. McCoy's 1-KW final using a pair of 4-250As in parallel.

cations of a distinguished series of high
power r.f. amplifiers centered on AM
operation.

The purpose of this article is twofold.
First, I document the historical ante-
cedents of McCoy's extraordinary final
amplifier by tracing from about 1938 to
1956 the evolution of AM, KW, r.f. am-
plifiers. Part [, "Pre-WWII kilowatt am-
plifiers,” includes three sections, "Push-
pull triodes,” "Series-feed,” and "Tank
circuits;” Part 11, "Post-WWII kilowatt
amplifiers and TVL," includes one sec-
tion, "Advent of the modern final." The
time span indicates an all too briel pe-
riod of less than twenty years when
KW, plate modulated, r. f. amplifiers
predominated in amateur radio.

Second, Part 111, "The McCoy final,”
reviews briefly the basic features of
McCoy'sr.f.amplifier. McCoy (ER, 1998,
#105, p.3) mentioned recently that he
had "designed a high-power amplifier
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for By Goodman for the [ARRL] Hand-
book.” He stated also that he knew
"many of the readers [of Electric Radio]
built that amplifier.” I am one of the
readers to whom McCoy made refer-
ence. | started gathering parts in 1963,
and I finished building the amplifier
two years later. It has been the pivotal
rig. in my amateur station ever since. A
"Postscript” indicates the extent to
which I replicated McCoy's design--
99.9%--see Figures 1 and 2 below; see
also Figures 3 and 4 in Part L. My
account serves, [ hope, as firsthand tes-
timony to the enduring qualities of his
remarkable accomplishment.

Part I: Pre-WWII Kilowatt
Amplifiers

When the FRC in 1928 prohibited
amateur spark transmitters, it also de-
creed that amateur vacuum tube trans-
mitters must use "adequately filtered

continued next page



direct current (o) power for buffer
and driver stages.” Final amplifiers,
nonetheless, could be powered by al-
ternating current. The FRC intended
thereby to enhance the stability of fre-
quency determining stages (ARRL
Handbook, 1930, p.22). Five years later,
in 1933, to further narrow the band-
width of signals, the FRC laid the
groundwork for future amateur activ-
ity when it ruled that all stages of a
transmitter must be derived from fil-
tered, direct current {(American Radio
Relay League, 1965, p. 66).

Shortly before the FRC declaration,
Barton {1931) described how a Class-C.
r.f. amplifier could be modulated with
aClass-Baudio amplifier. Barton stated

that the system “is perhaps the cheapest
and simplest transmitter to build for a

given rf. power output with 100 per-
cent modulation” (p.13). Thus fortified
with Barton’s insights and their com-
patibility with filtered d ¢ input power,
amateurs were ready to begin thinking
seriously about constructing high-
power AM transmitlers,

Radio engineers had  differentiated
three basic classes of amplifiee, A, B,
and C, some years varlier. The B and O
classes were useful for ef amplifiers;
however, unbil the S58 era, the Class-C,
r.hoamplifiee was overwhelmingly the
amplificr of choice (Dawley, 1947, p.
956-97). Class-B amplifiers were fine as
maodulators in that a linear relationship
holds between excitation voltage and
output voltage, and they can be oper-
ated with a small amount of excitation.
But as r.l. amplifiers, tubes in Class B
vield moderate outpuls of approx-
mately M percent o 35 percent.

Om the other hand, the ratio of output
toinput fora Class-C, r.L amplifier may
be as high as 85 percent. Whereas a
hefty amount of excitabion s required.
this disadvantage was outweighed in
the 19305 by the fact that the character-
wstics of a Class-C r.f. amplifier cause its
signal outpul to be linear with respect

to changes in plate voltage. Indeed, the
linearity of a class-C amplifier may be
extended from zero plate vollage to
twice its normal value in conjunclion
with Barton's (1931) audio system of
Class-B modulation.

The Class-C, r.f. amplifier, plate
modulated by a Class-B audio system,
furnished amateurs with a quintessen-
tial framework for creating a kilowatt
phone transmitter of relatively out-
standing efficiency. A transmilter was
wsually built during the 1930s on a
breadboard or on chassis stacked in an
unshielded relay rack. Operators pre-
terred open construction, which enabled
them to keep an eye on glow emanating
from thewr amplifier tubes. Openness
also facilitated making frequency ad-
justments and changing coils for differ-
ent bands. Shielding was implemented
mainly to keep people away from lethal
voltages.

The nucleus of the linal was com-
prised of push-pull triodes, seres-feed,
and an air-dielectric vartable with plug-
in coils for the tank circuit, with link
coupling to open-wire feeders. The cir-
cumstances that led to this state-of-the-
art layout are reviewed below;

Push-pull trivees, B power ampli-
fer tubes were the most expensive
single item in the final of a KW trans-
mitter. Popular triodes, like the
Amperex HF-3000 ($35) Eimac 150T
(524500, 300T ($60.00), Taylor T-200
($21.50), RCA B10 {($13.50) etc., were
relatively modest in cost, and thus, are
representative of the medinm-power
triodes operated in push-pull to altain a
KW input. A few high-power triodes,
such as the RCA 851 ($350) were avail-
able for single-ended use, but they were
prohibitively expensive. Medium-
power tetrodes were given virtually no
consideration due to unavaillability (the
813 [1938] in push-pull could handle
only about 500 watts; the Eimac 4-250A,
which became the mamnstay of post-
WWII finals, did not appear until 1945).
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Triodes were used in push-pull rather
than in parallel, because, in the instance
of the latter configuration, too many
parasitics resulted from stray induc-
tances, connecting leads, and tube ca-
pacities. Further, push-pull operation
gained legitimacy among amateurs in
the 1930s when they learned that it was
more effective than other designs in
balancing out even harmonics. An r.f.
amplifier often emitted in its output
harmonics of both even and odd mul-
tiples of its operating frequency. The
harmonics might fall on either a higher
amateur band or a frequency not as-
signed to amateurs. Standards for con-
trolling harmonics were adequate for
the era--a twenty meter harmonic on
ten meters was acceptable if heard
across town but not if copied across the
country. So amateurs, knowing that the
potentially strong second was greatly
weakened, were satisfied that the push-

Figure 2. The author's replica of McCoy's 1-KW final.
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pull design successfully mitigated the
problem of harmonic radiation.

Series-feed. Since the d.c. power that
is fed to the plate circuit of a high-
power r.f. amplifier generates substan-
tial r.f. voltage, the latter must be kept
from getting to ground through the d.c.
power supply. Series-feed applies d.c.
voltage to the plate through the tank
circuitata point practically atr.f. ground
potential. A by-pass capacitor to ground
at the feed point dissipates any residue
of r.f. voltage.

Series-feed requires usually that the
tank circuit be insulated from ground.
The plate-tank capacitor and plug-in
coil areat high d.c. potential, and, there-
fore, presenta dangerous temptation to
unwary operators who, in their haste to
change coils, may fail inadvertently to
remove power from the circuit.

Amateurs in the 1930s might have
preferred to adopt parallel- or shunt-

continued on next page



feed for their high-power amplifiers,
whereby d.c. voltage is connected di-
rectly to the plate circuit. A blocking
capacitor between plate and tank cir-
cuits prevents a short-circuit of the d.c.
voltage, since the shaft of the variable
capacitor is now at ground potential.
Parallel feed places the incoming d.c
voltage in the plate circuit at high r.i
potential; consequently, a r.f. choke of
very high impedance at the operating
frequency must be inserted in the dc.
voltage line to prevent leakage of rf
voltage back into the power supply.

Unfortunately, amateurs in the 1930
were deterred from emploving paral-
lel-fieed for two reasons: (a) capacitors
with voltage ratings satisfactory for
passing r.f. and blocking d.c. at thou-
sands of volts were not yet in the ama-
teur marketplace; and (b) an appropri-
ate r.f. choke was beyond techmical fea-
sibility. A r.f. choke was required with
sufficient insulation to withstand the
r.f. voltage pencrated and of high im-
pedance at all output frequencies, in-
cluding harmonics, for ol the choke
resonated at any transmitter frequency,
it would draw current, overheat, and
maybe fry.

Tank circuits: Amateurs in the 19305
aspired b construct high-power tank
circuits that would facilitate rapid band
change, ideally, from 1.75 MHz to 56
MHz. This particular goal, more than
any other, set transmitters in the ama-
teur community apart lrom those i
broadcast and other commercial ser-
vices. However, as noted by Jennings
{1938, p. 28), who built one of the first
amateur AM, kilowatt transmitters, the
“flexibility of the transmatter goes down
in some ratio o the increase in power
and efficiency.” The first impediment
to flexibility was the number of butfer/
doubler stages that must be added be-
tween the crystal oscillator /exciter and
final to attain multi-band operation.
Each stage required at least one tank
circwit, and the driver and final usoally

required a grid and plate tank circuit,
respectively. Buffer stages operating
straight through at higher frequencies
usually had to be neutralized; the final
tubes definitely required neutralization,
since for efficiency their input and out-
put circuits were always tuned 1o the
same frequency. The tube complement
of Thordarson’s (1938) kilowalt trans-
mitter, which was designed for opera-
tion from 160 0 10 meters is illustra-
tive: 6L6G crystal oscillator, 6L6G
buffer/doubler, RK39 buffer /doubler,
T-125 driver, and T-200 push-pull final
amplifier.

A sevond impediment to flexibility
arose from the fact that tank circuit offi-
ciency —-which is reflected in an optimal
ratic o "7 between capacity and in-
ductance—was very difficult to main-
tain from one band 1o another.

For example, a variable capacitor of
APPropriate Minimum-maximum ca-
pacity range for 14 and 28 MHz would
lack sufficient capacity for 1L.75 MHe;
conversely, a varable capacitor opti-
mally suited for 1.75 MHz would not
waork well on 28 MHz. The need for an
air gap of from 3 to 5 inches between
the plates of a varable capacitor, to
prevent flash-over at 1O0% modulaton,
exacerbated the prablem: A variable
capacitor with such a sizeable air gap
might have been a lew inches ormore in
both height and width and 10 o 15
inches in length.

The dilemma prompted Millen {1938)
to recommend that amateurs operate
their high-power transmitters on only
two bands instead of five or six. Why
not, he reasoned, if one 15 a phone op-
crator, choose the 20- and 75-meter
bands; il one prefers cw., pick either
the 20- and 40-meter bands or the 40-
and S0-meter bands Amateurs would
be relieved thereby of laborious tasks
associated with handling a box full of
plug-in coils and retuning a buge array
of variable capacitors,



Part II: Post-WWII Kilowatt
amplifiers and TVI

When amateurs resumed activity fol-
lowing WWII, they found that coaxial
cable, which had been used for military
radio, radar, and sonar since August,
1943, was immediately available on the
surplus market. Heretofore, amateurs
had used ordinary rubber covered wire,
twisted in various lengths with cou-
pling loops at each end, to link stages
inductively. They also routed parallel
wires, separated 4 to 6 inches by ce-
ramic spacers, around nearby objects to
couple r.f. inductively from a tank cir-
cuit to an antenna. The invention of
coaxial cable, whereby an inner con-
ductor is isolated from a vinyl covered,
copper shield by translucent polyethy|-
ene, thus revolutionized amateur tech-
niques of interconnecting stages of a
transmitter and feeding r.f. to anten-
nas.

Otherwise, the kilowatt r.f. amplifi-
ers of amateurs shortly after the war
were clones of those that they had oper-
ated before the war. Hardly a decade
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later, however, McCoy's "modern de-
sign” represented a wholly distinct ap-
proach. Parallel tetrodes had replaced
push-pull triodes, parallel-feed had
supplanted series-feed, and, a vacuum
variable capacitor and a band-switch-
ing inductor in a pi-network tank cir-
cuit, which was impedance matched to
coax, had displaced the earlier air-di-
electric variable capacitor/plug-in coil
configuration. Importantly, McCoy's
final also incorporated complete r.f.
shielding whereas those of the previ-
ous era ignored generally this aspect of
transmitter design.

The striking differences that arose in
the decade between the end of WWII
and 1956 in high-power, r.f. amplifier
design were precipitated by an FCC
decision in late 1945, It allocated 100
channels for FM broadcasting between
88 MHz and 108 MHz, and assigned
television channels 2-6 between 54 MHz
and 88 MHz, and channels 7-13 between
174 MHz and 216 MHz.

The aftermath of these actions, entail-
ing an explosion in the production of

continued next page



consumer television sets, posed a mortal
threat to amateur radio, Amateurs soon
discovered thatFM and television were
incompatible with the high-power trans-
mitters that they had evolved painstak-
ingly during the 1930s and late 1940s
Front-end overload, harmonics, and spu-
rious emissions, such as key-<clicks, side-
band splatter, and parasitics, destroyed
their neighbors’ TV receplion. Amateurs
in droves shut down their r.f. amplifiers,
ebserved "quiet hours,” or ceased operat-
ing, entirely

An undaunted segment of the ama-
teur community, however, sought to
preserve ils operating privileges by en-
hancing transmitter efficiency through
such efforts as meticulows neutraliza-
tion, elimination of parasitics, shorter
ek returns o ground, additional by-
pass capacitors, harmonic traps in grid
and plate leads, filtered power leads,
low-pass filters, total shielding of rf.
units, elc. Amateur publications dis-
seminated information lor coping with
TVL and the ARRL dispatched Lew
MeCoy in the carly 19505 to meet with
audiences in over 50 cities o demon-
strate convincingly that TVI could be
eradicated and o inspire beleaguered
amateurs o fight the problem,

Advent of the modern final. The dis-
array stemming from the onslaught of
TV abated considerably as amateurs
turned from the push-pull to the pi-
network tank circuit (Bruense, 1945), The
latter both functions as a low-pass filter
and permits the use of a single adjust-
able inductance instead of plug-in coils
to cover multiband operation. It makes
workable a compact, completely
shiclded layout (Grammer, 1952b, pp.
13-14). Indewd, at the height of the TV
trauma, engunecrs al Collins Radio Com-
pany made the then heroie announce-
ment that they would market soon the
KW-1,amulti-band, AM kilowatt trans-
mitter, featuring a pi-network design
that would dramatically decrease TVI
{Roberts & Roberts, 1950)

Simultancously, the technical skaff at
the ARRL, in contrast to Colling' market
aspirations, struggled 1o show home
constructors how to utilize the pi-net-
work layout in building high-power r.f.
amplifiers. A dearth of procurable com-
ponents initially thwarted its efforts.
However, manufacturers eventually
developed those necessary for McCoy,
in 1956, to put theory into practice—to
design a final amplifier that could be
replicated casily by home constructors.

During the early 19505, Collins also
was plagued by the void in high-power
components. The company, therefore,
put its substantial design and manufac-
turing resources o task of i
parts for the final of the KW-1. Collins
engineers soon found, however, that
the challenge of creating components
from scratch to meet exacting standards
involved not only systematic research
but also serendipity and trial and error,

Unaware of the snares that lie ahead,
Collins declared precipitously in Octo-
ber, 1950, that deliveries of the KW-1
would begin in March, 1951, However,
in April, 1951, production was post-
poned indefinitely, because of opera-
tiomal shakedowns, minor changes in
engineering design, and delays in the
delivery of materials, Finally, Collins
stated in October, 1951, that shipments
of the KW-1, at $3,850, had begun ("Ad-
vertisement,” 1950a; " Advertisement,”
1950b; " Advertisement,” 1951a; " Adver-
hisement,” 1951h).

An amateur who ordered a KW-1 in
1951 obtained a kilowatt, AM transmit-
ter, 160 through 10 meters, that virtu-
ally eliminated undesirable output fre-
quencies. Never belore in amateur ra-
dio had a new product, via either com-
mercial or home engineening, repre-
sented over its progenitors an advance
of such magnitude. Operation of the
transmitter is facilitated by a single,
gear-dnven bandswitch: thus, among
its many atinibutes, Collins emphasized
that the KW-1 “provides the ultimate in



Figure 4. Looking into the author's replica of McCoy's amplifier with the top

cover removed.

operating simplicity" ("Advertisement,"
1950b). Nonetheless, the appearance of
the sui generis components mounted
on the chassis of the KW-1 final looks as
if it had been arranged during a night-
mare ("Advertisement,” 1951¢; Roberts
& Roberts, 1950, p. 33).

One observes, forexample, at the front
of the chassis, two 4-250A tetrodes.
Nearly buried behind them, an Eimac
vacuum variable capacitor, 18-200 mmf.
[first available April, 1948], is set verti-
cally to save space. Four fixed mica
capacitors are in parallel with the
vacuum variable for tuning 160 and 80
meters. A pi-network, which consists of
innumerable coils, distributed helter-
skelter, matches optimally the plate
impedance of the tetrodes to a value of
about 300 ohms at the input of a L match-
ing section. The L section, in turn, trans-
forms the 300 ohm impedance to 50
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ohms. The pi- outpul capacitor consists
of twosplit-stator capacitors, one above
and one below the chassis. Each section
covers from 30-465 mmf.; the two ca-
pacitors are ganged together for tun-
ing.

Grammer (1952a), a scant few months
after the first KW-1 rolled off the as-
sembly line, published a widely read
conceptual rationale for utilizing a pi-
network tank circuit in TVI harmonic
reduction. He urged matching the pi-
network of a thoroughly shielded r.f.
amplifier to low-impedance coaxial
output, which would attenuate harmon-
ics by partially shunting them to
ground; those that escaped, he said,
could be further impeded by low-pass
filters and antenna tuners.

Subsequenliy, Grammer (1952b) re-
sponded somewhat pessimistically to
skeptics who pondered how they might

continued next page



adapl the pi-network layoul in build-
ing high-power r.f. amplifiers. He ac-
knowledged that components consti-
tuted the “chiel™ obstacles to home con-
struction. The dilemma forced him to
qualify his advice and accompany it
with caveats: (1) He would use the 15
mh. Barker & Williamson 375E, a vari-
able inductance coil, which was mar-
ginally useful at 500 watts; he insisted
that coax from the antenna be matched
carefully to the load to minimize dan-
ger of arcing the inductor at its roller
contact. (2) He chose as tank capacitor
the National TMA-150A, 22 5-150 mmif .,
with (1171 spacing. It carried a 6,000
peak-voltage rating, and it was only
seven inches long, but it compromised
" at both 10 and 80 meters because of
its himited mammum and masimum ca-
pacities.

(3) He urged using a 10,000 volt mica
tor the parallel-feed Blocking capacitor,
which had been recently created for TV
power supplics, although he knew litthe
about it. (4) He recommended the Na-
tional 175 as the high-power r @ choke;
however it had been inteoduced in the
mich-1940%, before the 21 MHz band was
opened in December, 1951, 50 he showed
how it could be rewound . (5) He noted
that to match coax to the load of a tet
rode, such as the 4-250A, the pi-net-
work outpul capacitor would need to
be about 100 mmb at 28 MHz and B(H)
mmf. at 3.5 MHz. To attain the enor-
mous spanincapacity that was required,
heband-switched parallel combinations
of fixed mica capacitors, yet he worried
whether available capacitors could
withstand r.i. current demands.

Part I1I: The McCoy KW final
The early 1950s were trying times at
ARRL. Amateurs could purchase for
53,550 the KW-1, which mitigated the
horrors of harmonics, but few could
afford it. Home constructors thus looked
to the ARRL for guidance in building
inexpensive, high-power amplifiers that

were both compact and shielded. Un-
tortunately, definitive suggestions were
on hold. On the one hand, two essential
components were nol yet procurable in
the amatear marketplace: a vl choke
expressly designed for multi-band,
shuni-fed transmitters and an efficient,
compact, band-switching pi-network
inductor. On the other hand, two essen-
tial components were procurable, a com-
pact tuning capacitor and a compact
output/loading vanable capacitor;
however, the significance of these items
was apparently overlooked until the
choke and prnetwork inductor were
developed.

The Mational Company produced in
1953 the R-175A, an upgrade of the R-
175, with a high-impedance winding in
the 15 meter band. Then, in July, 1955,
Barker & Wilbamson marketed its trim
Model 850, an 80 through 10 meter, pi-
network inductor. It features o high-
current, r b switch with silver-graphite
contacts, a ten meter winding made ol
heavy silver plated strap, a 15 meter
winding of heavy tubing, and stepped
sectional coil windings,

The R-175A and the Model 850 pi-
mductor led the ARRL staff to dentily
compatible variable capacitors. For ox-
amprle, Lor the pi- tuning capacitor, the
vacuum variable capacitor came into
focns, The lennings RadioCompany had
announced in December, 1945, that af-
ter several years of research, it had suc-
cessfully manulactured the first vacuum
variable capacitor. In June, 1947, the
Company placed nine of them on the
market, and, in March, 1954, it pro-
duced a vacuum variable capacitor
priced under $50.00 for the amateur
tield (" Advertisement,” 1945, “Adver-
tisement,” 1954), As noted carbier, Eimac
introduced its first vacuum vanable
capacitors in April, 148, and Collins
had utilized one of them in the KW-1,
however, amalteurs preferred the
fennings capacitors, once they became
readily available, because ol their
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greater ranges in capacity relative to
their small size.

For the pi- output variable capacitor,
the Cardwell 8013, 50-1500 mmi., with
0.030" inch spacing between plates, and
only 5 inches long, was discovered bur-
ied in industrial catalogues. The 8013
had been obtainable since 1945, and
thus could have obviated problems as-
sociated with stacking fixed capacitors
in parallel with a low-capacity vanable,
but it languished unnoticed during the
formative years of pr-network amplifi-
TS
McCoy's "modern design” of a KW,
AM, linal r.{. amplifier became viable-
-in terms of the ARRL pnonty of pro-
viding designs that could be casily rep-
licatexd by home constructors—alter the
National R-175A, B & W Model 550,
Jennings UCS 300 mmi. vacuum vari-
able capacitor, and Cardwell 8013, 1500
mmi. variable capacitor, were readily
available to home constructors.

As Figure 1 shows, the three meters
on the front panel of McCoy's hinal
measure from left 1o right, respectively,
grid, screen, and platecurrent. The con-
trols, from left to right, are lor the 5013
output-loading capacitor, the Maodel 550
pi-network bandswitch, and the UCS
I vacuum vartablecapacitor. The con-
trol at the Far right is for the grid-circut
bandswiteh; the control at the far lower
right is for the grid-input tuning, ca-
pacttor. The components are mounted
ona 17 X 13 x 4 inch aluminum chassis,
which isattached to a 19-nch relay rack
panel, 15 3/4-inches high. The above-
chassis section is enclosed ma 11 1/2-
inch high shield made from 1/ Is-inch
sheet aluminum. Analuminum bottom
plate completes the below chassis
shiclding.

Figure 3 reveals the layout of the com-
ponents with the lop cover removed.
The three meters are in a separate en-
dlosure that measures 11 X 3 X 3ainches.
The tubes at the right are 4-250As in
parallel. A neutralizing capacitor is in

front of the tetrodes, as is a right-angle
drive to the panel control for the switch
shaft of the grid turret, which is
mounted vertically under the chassis.
MNext, a Jennings UCS-300 vacuum vari-
able is supported by an aluminum
bracket 6 inches high and 4 inches wide.
Immediately to the rear of the tank ca-
pacitor stand a MNational R-175A r.f.
choke and a TV high-vollage blocking
capacitor. A Model 850 inductor unit 15
mounted between the vacuum variable
and a Cardwell 8013 pi-output capaci-
tor

Pestscnipt. A comparable, top-down
view of my replica of McCoy's final s
shown in Figure 4. The mamn difference
between Figures 3 and 4 s an extended
meter enclosure in the latter for a plate
voltmeter (see panel view, Figure 2).
Also, | substituted a pair of 4-400s for
the 4-250=. Note that Figure 2 shows an
additional small meter, bottom center,
for monitoning Hilament voltage at the
sockets of the tetrodes,

The amplitier has worked for me ex-
actly as MoCoy assured his readers that
ibwould, Fhave neatralized itonly once-
sin 1965-<amd 1 have used it regolarly
since then, from &0 to 10 meters, as
either a plate modulated Class C ampli-
fier or a Class AR Hinear amplifier, 1
drive itin Class C with an Elmac AF-67;
Fexeite it as a linear in Class AR witha
Natiwmal NCX5 1 plate modulate it
with push-pull HE-200s in Class B. [ use
separate high-voltage power supphies,
controlled by Variaes, for the r.| amph-
fier and the modulator. | switch both
sereen and bias voltages, appropriate
for a gaven mande of operation, with a
single rotary switch. These voltages are
abtained from separate power supplies
whose outputs are regulated with dif-
ferent combinalions of VE-tubes,

How s it that | elected to build
MoCoy's linal? | was a teenager grow-
ing up n Southern California during
WWIL and | obtained my general li-
cense shortly before hostilities ceased.

continued on page 40



The Compulsive Builder

The Early Years

by Bruce Vaughan, NR5Q
504 Maple Dr.
Springdale, AR 72764

In retrospect il seems | have always
been more interested inbuillding radios
than in operating them once they are
completed. During the depression years
building was Jdone from necessity. If
you wanted a short wave radio you
built it. Few commercial receivers were
available—and those few were oul of
fnancial reach of a kid in his early leens.

What was the catalyst that first ig-
nited the ham radio fire that has burned
within me for over sixty years? | often
wonder. Perhaps il was that night in
1931 when my family visited my dad’s
cousin, We lived in the country and
such visits were common at the time
There was no other inexpensive form of
entertainment available

Cousin Albert, an ingquisitive young
man, was taking a ‘radio course’ from
MNRL On top of their battery radio was a
breadboard on which he had monnted
a large coil of wire, and other gadgets
with big black knobs attached. Alberd
kept twiddling with the knobs and
moving the coils of wire, and the radio
signals actually became more easily
understood, and much louder. He ex-
plaimed he was matching the “Aenal’ to
the radio. It made quite an impression
on my 4 year old mind

Two years later | came into posses-
sion of a dozen or so copies of a maga-
zine called “Short Wave Craft.” I wasso
impressed | could hardly lay them
down. | took a copy 1o school and hid st
in my notebook so | could read it while
the teacher thought | was studving. |
got a inend interested in radio and we
worked out a way to send obscoene mes-

sages across the room—from his desk
to mine. My first DX. We used our pen-
cils. Holding a pencil vertical, we
touched the desk with the eraser for a
dash—inverted the pencil and touched
the desk with the point for a dot.

By age fourteen, we had fashioned
home-built kevs from hacksaw blades
amnd buzzers (rom everyvthing imagin-
able. O0d radio speakers gave out a loud
raspy note when 2.5 volts AC was ap-
plied from old transformers. Now, at
age 76, 1 am amazed when [ read all the
ads in Q5T offering ‘methods’ of mak-
img the code easy. Learning code for me
was as vasy as learning to ride a bike or
skate—amnd much more fun.

My first regeneralive receiver was
built in 1933, Iwas 11 years old. | would
like to say it worked perfectly but it
didn't. The set looked good on its var-
mished pane breadboard, but L only had
some old 201A's and could not alford a
battery, | ined AC an the filaments—
the hum was terrible. | attempted to
rectify my filament supply, and burned
out my supply of ‘01A’s

I was lucky at finding ‘Elmers * Out
m the country near my grandfather's
place, lived a voung man who it seemed
could build anything electrical or me-
chanical. | remember him working ona
radio that appeared in one of the me-
chanical magazines, probably "‘Modemrn
Mechanics”. This set used two ol the
new metal tubes. It was called The
Hurricane Radio.” As it used only six
volts on the plate it could be operated
trovm a siv-voll automobale battery, thus
making it an ideal emergency receiver.



The author in his 1938-'39 hamshack. His call then was W5HTX.

The set worked. At night we could tune
in WLW, XERA, KTHS, KVOO, and
sometimes KOA in Denver. He agreed
to help me build one. I saved up money
for tubes and parts and built the radio.
He let me use his to look at while doing
the wiring. My set worked good. I used
four flashlight batteries for power, and
as you might imagine they had a very
short life. 1 could not afford to buy
batteries for it, so the set was soon
junked.

[ wanted so badly to become a radio
amateur but did not have any idea how
to do so. [ had friends to help me build,
and talk about radio, but none were
hams. They told me it was very difficult
to pass the amateur radio exam—and |
believed them.

Then a wonderful thing happened.
My dad, without a job, and in an effort
to keep food on our table, decided to
move to Springdale, a big city of almost
2000. We made the move in 1937. | was
fifteen yearsold. As luck would have it,
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Springdale had ham radio operators.
W5FKT, the local theater manager,
W5BQI, an auto mechanic and my num-
ber one “Elmer,” W5AG, a Class A op-
erator who clerked in a dime store, and
Wade Luckett, W5GWA, a fourteen year
old boy who lived just one block from
our apartment.

Wade explained to me that since we
lived more than 125 miles from a regu-
lar examining point, that it was pos-
sible for Alan, W5AC, to administer my
exam for a class ‘C’ license. My privi-
leges would be the same as those of a
Class B operator.

In the fall of 1938, | started listening
to the code and theory lessons broad-
cast on 160-meter AM by WOBSP of
Olathe, Kansas. | had no difficulty at
all. I told Alan to send for my exam.

One cold winter afternoon, Alan
called and said he had all the papers
and was ready. He said he would come
by the house within the hour. He ar-
rived promptly and while we satby our

continued next page
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The author (now NR5Q) at one of his several operating positions in his present-

day hamshack. The gear shown includes some of his homebrewed projects.

old wood heating stove he explained
the rules to me. First | would have to
copy 13 WPM. If | passed the code test,
he would give me the envelope contain-
ing the ten problems, and essay type
questions.

“Go over there and tune in some CW
on forty meters,” said Alan.

I sat down in front of my Sky Buddy
and tuned across the band. Soon I had a
good loud signal. | picked up a pencil
and started writing—Alan was stand-
ing behind me. After a short time he
tapped me on the shoulder, “You
passed. Now turn off the radio and see
what you can do with these questions.”

[ still remember one question almost
exactly as it appeared. “What is said to
exist when a capacitor, in parallel with
an inductance, is adjusted so that the
resistance offered to the flow of an al-
ternating current is at a minimum?”

Beside the Sky Buddy was my first
transmitter—all built, tuned up, and
ready to operate. I liked to consider it

one [ had built but, without the help of
W5BQI, I might well have been in
trouble. The transmitter was con-
structed on a hardboard chassis, and
sported coils wound from solid alumi-
num ground wire. The rig's capacitors
came from old BC radios, and the neu-
tralizing capacitors were home made.
The power supply was built of old ra-
dio parts as well. The transmitter used
a 47 crystal oscillator, link coupled to a
pair of .P. 45's in the final. I liked to
call it a 50-watt rig. In reality, [ suspect
the output was somewhere between 15
and 20 watts.

Now we all know what a temptation
it is to turn on a transmitter before you
get a license. [ resisted for three weeks
or s0. Then, one afternoon after school |
could wait no longer. | tuned up the
transmitter and sent a CQ. I used my
buddies call, WSGWA--with his per-
mission. He had been urging me to do
so for days. I had little faith; I did not
expect an answer. | tuned slowly across



the 40-meter band —WS5GW A, WSGWA,
WS5GWA, WHGWA, de WSHHR,
WSHHR, W5S5HHR. | almost wenl into
cardiac arrest. When WSHHR finished
his long call | threw the plate switch,
the antenna switch, and turned back
the volume on the receiver. | was shak-
ing so badly | barely got back a reply,
Then when | stood by, there he was
again .. | tried to complete the Q50 but
Iwas simply too nervous. | could not do
it. | pulled the switch.

I stilll have the card from WSHHE. He
was using a 45 seli-excited osallator
and a single 30 regenerative detector
and Zepp antenna. The card says, “So
wal wiiz th matter u had to QRT ™

My ham license, with the call WSHTX,
arrived a day or so past Christmas in
1938,

I'was in my semior year in high school
and needed some spending money, The
owner of the only radwo repair shop an
town was completely “snowed unders”
with work. | hit lim up for a job. He
looked me straight in the cye. "Can you
fix any of these radios?” he asked, wav-
ing his hand toward fifty or more ra-
dios awaiting repair

T sure give it a shot, i you'll let
me,” Dreplied, Clarence hadd et me; on
rare owcasions, nse his ancient test
equipment, and even laught me some
of the basics of trouble shooting, With
pechaps three hours total bench time |
was ready to call mysell a radio repair-
man. Such s the ophimism of youth,

He reached for a Little five-tube AC-
DC set. “I've chiecked the tubes in this
one—even switched ‘em out, and the
darn thing is shill dead. See what you
can do with "

I removed the set from the cabinet—
turned il on—and touched the center
tap of the volume control with my fin-
ger. | got a nice loud hum. The audio,
power supply, and speaker seemed to
be OK. Clarence had taught me a hitle
about using a signal generator. He sad
that most sets usesd 456 ke 1Fs 1 ad-

justed Mr. Cantrell's generator to 456
and through an. 1 capacitor (condenser
back then) fed a signal into the IF stage.
MNothing. | grabbed the VOM and set
thee scale to 250 volts DC. Oh, Oh, volt-
age on only one of the four wirnes going
into the birst IF.

“I newd a new IF transformer, Mr
Cantrell,” | said, “F'm pretty sure this
one 15 shal .~

“Dadon's stock stull like that,” replied
the owner. “1 would have o tie up a
fortune o stock everything. | carry a
good stock of tubes and a few paper
condensers and some carbon resistors,
anid that's about il | order everything
special | need from Pittsburgh Radio. |
can have a transtormer here i a lew
days. Pul it back together and grab an-
other one ~

| began o see why he was so lar
behind, “Is it OK if | spend a lew more
mianules on thas one™ 1 asked,

I diew a crude picture of the area
below the chassis and clipped the trans-
former wires as Close 1o their comnect-
g points as possible. D noted the color
of the transtormer wires on my pencil
sketch, Then | ook a guarter inch nat
driver and removed the bwo nuts hold-
fng thee transtormer.

Caretully | slipped the teanstormer
from its can. Boy, how lucky can you
get | spotted the break in the hairlike
wirenearits solder lug, Gently Lscraped
the wire clean, applicd a tiny bit of flux,
and tinned the wire. Then, Lchecked the
resistance of the winding. Bingo, | now
had continuity through the minding. |
re-inslalled the IF in ils can, and ne-
wired the trapstormes in the arowml |
turned the radio on and music came
spilling forth loud and clear.

Mr. Cantrell turned, looked my way
with amazement. He was sure at that
time that | was a bov genius. Litthe dad
he know how darned lucky | was,

I repaired two more sets that after-
noon. About five O'click, Mr. Cantrell
came over and stood by me while |

continued an page 39



Secret Radios of WW 11

by James Riff, K75C
9411 E. Happy Valley Rd.
Scottsdale, AZ 85255
rljv20@email.sps.mol.com

As the war in Europe continued o
expand, more and more American
troops and airmen were caplured and
sent to German pnson camps. The US
government hurnedly set up a secret
group to assist these interned Gl's in
their required escape attempts. One of
the most needed items was the ability to
communicate, and to this challenge
American industry played a key role in
the design of miniature transmiiters and
receivers that could be hidden in Red
Cross shipmenits.

The Geneva Convention allowed for
the shipment of needed comfort and
food items to all prisoners of war, and
the Germans [ollowed this lo some ex-
tent. The US did likewise to their pris-
oners held in the states. While the in-
coming packages were initially viso-
ally inspected at the prisons the later,
1945, parcels were x-ray inspected and
this reduced the How of hidden materi-
als into the German camps, American
electronics companies including
Motorola, Zenith, and Magnavox were
chartered to design and supply compo-
nents for o wide range of miniature
radios. Their proven ability and under-
standing of communications, and their
classification as Signal Corp. top secret
suppliers made them easy choices for
the needed products

The BBC was the proven European
communication link providing secret
coded messages lo many organizations
throughout the continent. Their power-
ful 6Mc, 9Mc, and 13Mc signals could
be easily heard from the Baltic to Af-
rica, making this the beacon of chowce
for all clandestine operations during

M

the war, A secret US department known
as Military Intelligence Service, ap-
proached the heads of these radio com-
panies and requested (directed) them
to develop miniature receivers that
could receive the BBC, and transmitters
that could send short range CW signals
in the 38Mc band. Motorola cooper-
ated, and their engineering department
on Augusta Blvd. in Chicago produced
a receiver design that could be hidden
in a game board only 5/8 of an inch
thick. This set was a multi-tap basket
weave coil, a  IN22 mucrowave diode
ithe best available detector) and flat
mica capacitors. The taps were selected
with metal tipped pegs through posi-
tion holes in the game board (Fig. 1 x-
ray view ). These sets were assembled in
a secret military location, and shipped
by the hundreds in individual Red Cross
packages mailed from the USA. Most
every prison camp in the German sys-
tem was equipped with these receivers.,
Earphones, antenna wire, and instruc-
tions werne hidden in various other ship-
ments of clothes and lood. Each was
assembled by the selected Signal Corps
and ham radio prisoners in the respected
barracks.

The next stage was to design and con-
ceal mindature transmilters, along with
the battery packs necded Lo power them,
With the advent of the new subminia-
ture tubes being designed into the bomb
and artillery proximity fuses produced
by Motorola, the design was rapidly
completed. These radios would trans-
mit a 10mw CW signal in the 75M
band and be paramount in the linkage
with underground and invading forces.
Battery cells and transmitter compo-
nents were concealed in the center of
softballs sent as recreabional items. Each
was carefully assembled by the bar-
racks electronics team and used n ac-
cordance with the instroctions sent over
the BBU. So sucovssiul were these de-
signs that after years of use the trans-
milters were still functioning perfectly



Figure 1. X-ray view of a game board
showing the radio hidden within it.

when liberating forces opened the
camps.

On the other side of the world our
troops held in Japanese camps were
almost totally denied Red Cross pack
ages, and very few radios were ever
smuggled into these camps. German
prisoners held in US camps were al-
lowed to receive mail and packages from
the homeland. The Germans also en-
closed radio receivers in their ship-
ments, many copied from the captured
American shipments. One such camp
located in the Phoenix Arizona National
Guard armory housed German naval
prisoners, and their receiver shipments
were knowingly passed through by
Army inspectors; as the real news of the
war effort from American sources coun
teracted the written propaganda that
they read in their mail. It was noted that
many of the German miniature radios
were in fact the captured American sets
retuned to different frequencies. It was
thus determined that the enemy tech-
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nology and material resources were se-
riously inadequate. As a footnote some
of the escaped prisoners from this Ari-
zona camp were recaptured at a local
cafe and indicated that they preferred
to stay in the area and not return to
and many did just that. ER

Germany

Addendum to the SX-62 Air Force 1
story

Some additional information regard-
ing the DC-7B aircraft described in my
recent story: thisactual Air Force 1 plane
is now on display at the Pima Air Mu-
seum in Tucson, Arizona.( It is on loan
from the Air Force) A recent restoration
has the static (non-flying) display in
excellent condition, and interior tours
are available most any time. Although
the main aircraft
equipment is tube-era Collins, the BC

communications

348 was still available as back up and
can be used for DF headings if needed.
One of the main reasons that Kennedy
liked to tune his own receiver was his
personal need for up to the minute pub
lic feelings and comments on his poli
cies, and radio Havana was one of his
regular programs. Although the DC-7B
was the backup aircraft, it became Air
Force 1 whenever the president was on
board. |FK used this plane when flying
to smaller air fields that could not ac-
commodate the larger C-137B (Boeing
707). It was usually always shuttled to
his destinations even though he was on
the C-137B, and was on standby when
the C-137B had problems. The Air Force
had many additional communications
links tied to J[FK's desk, including voice
scramblers and telephone interconnects,
Due to the high security regarding these
systems and their function, they have
been removed from the aircraft, and
only colored Lnnp:-'. and connectors re-
main today.

Jim Riff, K7SC



Long Live Ham Radio (rom page 3
cient with code, 1 soon got interested in
getting my license for Ham Radio.

I started college in 1940 and got mar-
riedd in 1944, By the time | was ready to
take my license test, the war broke out
and | had to wait till it was over. In 1946
1 did travel o Salt Lake City, Utah, and
passed the test and gota B class hcense.
The following year | traveled there again
and got my class A license and at the
same time took all the elements for the
First Class Radio Telephone license,
which | passed. How happy | was!

The first nig | had was built from war
surplus, which was plentiful and very
reasonably priced. The rig was a mobile
using an K298 and a PE103 dynamotor
I builta converter tor the car radio which
permitted me to listen to 10 meters and
I was very pleased that | could make
contacts so casily. Even today, 10 meter
AM s ham radio 1o me. My stalion
grew and my wile, Opal, got interested
in my hobby and gol her license,
W7NVR. Together we built up our sta-
tion tobe what the picture [on the cover|
shows it o be,

I had a job working for the City of
Idaho Falls, Idaho as power plant op-
erator. This job allowed me spare time
and so | started building kits; Heath
kits and Johnson Viking kits, | belieyve |
built every transmitter and receiver kit
Heath affered. | have the last one of the
kits that | built, of thirkeen transmitters,
a Heath TX1, which can be seen in the
picture of my present station, Fhuilt the
kits and other hams would buy them
and | would take the money and buy
more kits. Soon | had paid for my radio
station at the power plant where |
worked,

My call there was WIVEK. | thought
it was an appropriate call: W7, Volls
Electrons and Kilowatts. | had fun clean-
ing up the noise generated by the power
plant and sub-station. | finally built a
noise blocker that eliminated the un-
wanted frequencies of the unwanted
noise and 1 had very good reception.
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I 1948 L vead anarticle in Radio News
And Television that described an inter-
esting type of modulation called "The
Taylor Principle Of Supermodulation™
I was interested and started procuring
parts so | could build this ng. 1 had
difficulty in finding all of the suitable
parts and had to modify a transformer
for the modulation transformer and the
other hard component was the high
voltage capacitor. | tried many capaci-
tors and with the scope in the arcoit 1
finally found one capacitor that was
better than most others | had tried and
this one made the upward modulation
pattern to be what 1 was looking for. So
far as | know this was the only
supermodulation transmitler i my area
at that time. It worked very well and |
received many good reports on the
good, powerful audie. | spent many
happy hours using this station. Another
transmutter in the picture 15 a single-
sideband transmitter using an 807 final,
This rig drove a 4-1N0A linear that 1
built. When | built this rig there was
only one other S5B station on the air
that 1 could hear in Stibnite, Idaho, He
was using a 10A exciter.

Soon, 1 built a summer home and
imstalled a ham station at that location
also, The call there was WPCBE. | was
forced to get extra calls becaose 1 was
signing WIMXM, WZMXM maobile, W7
portable in two different locations amd
the FCC field engineer advised me to
apply for two more calls, which | did
Later the rules were changed and | had
tor descide wihich of the calls | wantied to
kiewp, 1 opted to keep WIMXM.

My wile and | enpoyed this hobby
very much. We had an automobile
wreck in 19673, which took my wife and
hospitalized me for two weeks | was
devastated and couldn’t enjoy our
hobby. 1 finally gave away or sold all of
the radio gear. It was really tough to do.

In 1967 | mwt a voung girl that wanted
to be my wite. | love and appreciate her
tor coming into my life when 1 needed



® it —

help s0 badly, Soon we were married,
When we were moving some of our
things and hauling things into oor new
home, or to the dump, Patsaw an unfin-
ished pivce of gear, a Hot Water 12, that
was in a box. It was placed on a cedar
desk that | had made. She asked me
what it was and | said it is just junk and
we can throw il away. She said it looks
new, what is il. Well | sand st 15 a long
story and | related 1o her what it was
and that 1 used to talk all over the world
and so on. She sad that | shouldnt
throw il away, so we kept it and hauled
other things to the junk vard. Since it
was time for me to go to work, | left and
when | arrived back home from work,
Fat had the ng sitting, on the desk that
she had moved into our bedroom. She
said lets hook it up and talk. Lexplained
to her that | had 1o finish assembling it
first, which | started 1o do. The short
version of the story is, alter the short-
comings of the Hot Water 12, we or-
dered a Heath Kit SB102, and a SH220
linear which | built. | put up an §0-fool
tower, assembled a Hornet 10, 15, and
20-meter beam and raised it o the top
of the tower and we started talking all
over the world again,

PPat and our children were so inter-
ested i the distance we could talk thal
they kept me up Hl the wiee hoars in the
morning, Soon | sad Lmust get my rest.
I said if you want to stay up and talk all
night you are going to have (o get your
own licenses, which they did. Pat’s call
is WATVRH. We count 11 licensed in
our family, We have eight children and
H grandchildren and 13 great grand-
children. We keep in touch with our
family via ham radio. Our oldest son,
WATOIM, s a commercial pilot and
since | have my pilot’s hicense, we often
fiy together and use the radio o com-
municate with our families from the
airplane. Pat and | have built up a very
nice, effective radio station. | have
searched around and found many pieces
of the old station that | gave away. |

£

have restored these pieces and they are
in thee photo of my present station

I so0 much appreciate my wonderful,
beautiful wife for getting me back into
my very enjovable hobby. It is because
of her and her interest in helping me
that | have the enjoyment of our habby.
She has encouraged me, helped me, even
bought me two bi-foot poles as a birth-
day present so that | could erect an-
vther 8-meter antenna. When | want a
new piece of gear, she says buy it! She
truly has made my life happy agam. |
pay tribute o her, Patncia A. Clayton,
WATVREH, who has brought joy and
happiness back into my lile. Long live
Ham Radio! ER

THE FIRST TUR-KEY from page 14
tween dots or dashes,

I replaced the onginal paddle in 1991
with a Bencher. For fun, | put the ongi-
nal paddle in a box, marked it defec-
tive-warrantee return, and mailed it to
Dick. | hadn't seen Dick in 35 years, but
1 got an immediate response. After in-
quiring as e any improvement in my
CW, heask i “that thing" | sent lim was
really the one he put together in 19449, 1
assured him itwas, and we got down to
renewing our iriendship, But it was not
for long as ek became a Silent Key
three years ago

Dick's abilities after the Army and E
E degree were used by Bell Telephone
Labs for over 30 years, He spent much
of his ham lime developing 1240 MHz
moon bounce. He had many articles
published on moon bounce in QST. He
wrote the ARRL microwave manual for
the League. But 1 will remember his
electronic keys, and sense of humor at
K2USA 1 you like CW, vacuum fubes,
and simple things, try W2IMU's key. 1
think you will like it as well as | do. ER

To Joim AMI semd 82 Fo;
AMI
Box 1500
Merrimack, NH 03054



ER in Uniform from page 7
the TU-5 on 160 meters but can be sig-
nificant on 75 and above. The effect can
be readily demonstrated with a TS-50
orother modern rig with FM capability.
The audio quality of the FM component
is actually quite good

I originally thought that interaction
between the PA and modulator gnid
circuits could be the culprit here, but
regulating the modulator bias voltage
had noapparent eftect. Improved regu-
lation of the common high voltage sup-
ply did not help either

The FMing was finally “cured”™ by PA
neutralization adjustments,  techmque
1 had heard discussed in one of the San
Luis Obispo videos. The neutralization
sethings an my 16, 75 and 40 meter
tuning umits had been onginally estab-
hshed i the normal wav, e, min-
mum oscillator feed-through with B+
to the PA disconnected. It was found
that a slight INCREASE in the neutral-
izing capacity from these initial set-
tings climinated the FMing almost com-
pletely on 75 (TU-6) and 40 meters (TU-
B). The result was quite dramatic - the
demodulated FM heard loud and clear
on my TS-505 virtually disappeared
with only a slight RH adjustment of the
neutralizing control (located under the
calibration chart on the front panel),
Only a slight residual carrier wobhle
remaing under heavy modulation,

Lalso found that my 375 liked a bit ol
voltage. At 1100 volts | was able to run
ol watts of carrier with 100%,
undistorted modulation as mentioned
above, and at 1200 vaolts this increased
to 6 watts. At 1000 volts, however,
only 30 watts of carrier could be fully
modulated and at 900 volts thas de-
creased to 20 walts

WIArWww and | ran some drift tests
with essentially the same results re-
ported by KHKY in his 1990 article (ER
#13), ie, no problem on 160 and 75
meters but intolerable on 40, In a test
OS50 on 40 meters, my 375 exhibited a
frequency shift of almost 2 kHz (down-

ward) over the course of a transmission
with most of this change taking place
during the first 30 sec. Audio quality
was great, however, so if we can just
figure out how o get rid of the drife...
The East Coast Military Radio Net

This continuing Saturday morning
activity was launched by Walt
Hutchens, KJMKY, in Late 1990, Under
the imitial format, the net began at 0500
East Coast time and ran for about an
howur on 3885 kHz. Wall was net control
for the first several years of operation

Net practices have evolved over the
vears. The early starting time was ongi-
nally chosen to provide a relatively
ORM free operating period, particularly
for the low power sets. Also, carly morn-
g propagation on 75 melers was ex-
cellent during the early 90s and it was
not uncemmon for half a dozen GRC -9
to be heard during a session. By the
mid-9s, however, propagation condi-
tions had deteniorated and some morn-
ings only those stations running T-J68s
and BC-610s could hear each other,

Dharing, a couple of particularly bad
perivds when 75 meters was very “long”
in the early hours, net operations were
moveel b 1995 ke where conditions
were founed o be much more favorable.
Lnfortunately, many nel regulars do
not have 1a0-meter capabilitivs and so,
when possible, we would shift from
1995 back 10 3885 when 75-meler propa-
gation cut in (usually around sunrise),
The operating period was also extended
and the nel now typically runs until
0500,

We are now back on 3RES, 0500-0800
East Coast ime every Saturday momn-
ing. There has been considerable dis-
cussion over the years about alterna-
bive operating times and frequencies
and a couple of trial runs have been
made (ex., late Sat. aftermoons). How-
ever, considering propagation, ORM,
participant’s work and family sched-
ules, etc.. a better ime and place have
yel 1o be found. There is also an affili-
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ated CW activity which meets most
Sunday evenings on 3565 at 2100 East
Coast timi,

We currently see 15-20 checkins dur-
ing most Saturdays and know of many
isteners as well. Regular participants
include WAIPWW (Ted), WB3ICTC
(Mike), WH2IWLU (Mete), KIBL (Steve),
ANG (Chris), KWII {Dale), KIKHP
(John), WINZE (Brown) and NIXON
{Gary) to namwe a few. WHS]BT /7 (Brian)
also frequently joins in from Tucson,
AZ

ANG and WE2IWLU have been con-
tinuous participants since the very be-
ginning but KMKV has long since
moved on o other endeavors. | have
been net control most of the time for the
past several years but will be relocating
o the West Coast by the end of the
summer. See you next Satunday on 3885,
ER

The Compulsive Builder lrom page 33
prodded the inside of a cathedral RCA.
“Let’s lock it up and go over to Penrod’s
and have one of their big dollar steaks,”
he said. “I'm buying.”

I continued (o improve my station,
Bob Henry, WY9ARA (Amatear Radio
Apparatus) rana special #4450 price on
the Breting 9 1 had toown one of those,
A pair ol T-40' in push-pull was added
b my transmitter incrcasing the power
to 150 watts soon after my license ar-
rived. | used the old transmatter as a
driver and link coupled it 1o the final.

1 conild not afford togo to college that
fall. 1 worked for a year and saved
enough to enroll at the University of
Arkansas in 1940, [ continued part ime
work for Mr. Cantrell until | left for the
Air Corps in 142 ER

NOTICE
Listen for the Antique Radio Club of
llinois vintage operating ham station
on 80-10 meter AM fone in August (5th
-Sth). Certificate 5L for 2 or I-way
report. NSCOX /9

WSGST in 1940 from page 18

No knobs came through the panel

Vance still has the scars to show where
he got shocked while neutralizing the
203A with the plate voltage on. The
middle panel meter was for this deck,

Berlow that was the modulator, which
consisted of a Tumer mike, 57 speech
amp. 57, 46 driving I'P' 46s in class B.
The modulator could be switched be-
tween the two RF units. The bottom
meter was for the modulator,

The panel was made ot 1747 plywoand.
The rack was made from bedstead angle
iron bolted together. The dolly the rack
= sitting on was also made from bed-
stead angle iron, welded together and
casters

The final plate voltage power supply
was a 2 1/5 kilowatt pole pig full wave
rectified by 866s. The two 110 volt wind-
mgs woere in series so that It gol out
around A0 volts de. The low voltage
power supplics were conventional 30-
400 volt supplies. Vance got the pole
pig from WSFBC in Cuero, Texas who
worked for Texas Power and Light

His receiver was a Hallicrafters SX-
16, One day, Vance's landlady came in
when he was on 10 meters and said she
could hear him on her water heater in
the Kitchen. He had a friend talk on the
g and, sure enough, he could be heard

onca corroded foxidized pipe joint. ER

Editor's Comments lrom page 1

shortwave communications receivers.”
The dilference between the second edi-
tion and the third edition s that this
book is bigger (473 pages versus 351
pages) and it's better in that it covers
A2 to 1997 receivers wherneas the sec-
o edition covered 1945 to 199G

The book is truly great—good pho-
tos, goasd printing, well orgamzed and
very well written. It's available from
the ER Bookstore for $24.95 plus $35& H.
Ml S



Tribute to a Classic from page 29
Several high-school friends and 1 hung
out al Dow radio in Pasadena, where
we became acquainted with pre-war
amatenrs who were preparing to gel
back on the air. A few of them pos-
sessed stations that defined the term
“California AM kilowatt.” The majestic
sight in these grand transmitters of a
vast display of radio components work-
ing in perfect harmony —-open, bread-
board layouls, enormous red-hot tn-
odes. skyscraper tank circuits with tow-
ering plug-in coils, reassurning hum
emanating from huge transtormers,
throbbing heat all over the place—was
phenomenal. | convinoed myself that
someday L, too, would build a "Califor-
mia AM kilowatr.™

My resolve never wavered, and even-
tually, in the early 1960s, ime and re-
sources enabled me to pursue my goal
I began by searching through the Hand-
books for a contemporary design of an
AM, KW, r.L amplifier. McCoy's “mod-
ern design of a high-power final” in the
1957 ARRL Handbook caught my eye. |
was impressed especially both by its
elegant, esthetic appearance and by the
Fact that | eould purchase or orderall its
critical components ata local parts store,

When | buailt i, T oid not realize that
its Blendng of theory, constroction tech-
aigques, and newly developed compo-
nents constituled o crowning accom-
plishment in the history of AM kilowatt
ch. amplifier design. 1 am just plain
lucky! ER
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SEA0-A5H- A5 1THS paen - 528 ine ). Do Priccity Mail FOR SALE: 75 amp Powerstat in matal cabiiet
Aben, POWE G11R, Jersey Ciby, N OOT3M w/mr, rechilier, Tiller, mwelers - 5200 Mervwn
avidowdtand coan Ellsworth, 23E0N 250k 51, Bokse, 11 SY2 (H8)
FOR SALE: Radiey bawoks, magacines, calabigs, HEHE78

mamals h'u'lhﬂl.:.ulnm b, parts, Send I stamp FOR SALE: Heath HE-10B, ¢se w/ manual cpy -

LSASE. Dawad Crowell, KA TED, 410 Bruarwossd 5 o LITS; -\.h.-ulmrr_gmul.wimmlmlcpy L
R, MeowthScituates, HIII:'?H Ryl .h'l‘-“nll‘lul‘ﬁ o LIPS, Chasck, MZSM. 800} T98- 1452

FOR SALE: Tubes, Pents Labs B11A - $30, 5778 FOR SALE: Drabe XNT ow smir - 375 plus shpg
$55 35000, matches] pr - S UL LS NORHILA-$55 - hasmmlirvw VIOY gl available. Carl Banbeedd,
Marnry other US MU VESA /A Dee, WATKTVA WEYH, 24 Fox Hill Dy, Framklm, NI U786 (975)
SO TS TS, sammsdnminddtnec s hq."l BITTHI

FOR SALE: 6USA e 6EASNOS Syl $3ea 10for  FOR SALE: SP 400 parts umit, works but i
O o 10T 75 o UG Frosd Hlosumalad, Wy AL musfifsed, oo case ow /S - 575 ¢ shpg Keith,
FERrShanon CL, Pine Caove, CA %50nb. | N9 260 EESFE M Claudia Iy, Covinglon, LA 7435
wra ) AT il%mmﬂﬂ

FOR SALE: 5 8 (semwnsth finesh), eseellent comads R“ﬁﬂll-_murﬁi AN GRC .ntlw“
Bottom & back missing) S/N HA-® - 575 Don, w700 ek s evsemaal, i G Marven, 2957
K1, W Brdgewates MA, (8] 587-TIMS, ety Bl Kichonorad VA 200 (R} 2751252,
bty haneas oo R L T TR



Hamvention 1998
The Manual Man will be at SPACES
1960 and 1961, Bring your excess
amateur, audio and radio-related
manuals to trade, sell, barter, etc.
manualman@juno.com

WANTED: 1'% WERL catabng will trade 1957
WEL or 193 Allwsd cataboge NI, PO fAars,
Orlando, FL I360- 000, (617) 1515516

WANTED: (5T, OO Rachio Cralt & m.h..“
magarines, W, Ak, Sk Advise price + shpg. Beni
Frrnandes, KFDN, 1674 Atls S8 Ssomemt Hidks,
R oL

WANTED: Collins - Amateur catalogs., sk
Biber abure, ik g dn ol devre f Segnaks
Richand Coyre, FUSE X000 30, Sisaon Vips, A
26

WANTED: Howard radus of any hype Andy
Howard, WAAKCY, 105 Swwwd Bay La, Carrollion,
GA TS wabhoyium e ———

HHNTE[I" E F. Johnson Co H.Mulhl.l‘n.u_
wrsual phobos and idormaten 192570 Broce
Hering, 41130 Swie Highway 13, Waseca, MN
SMD {NOT) K5 S0 Bherimgteholinson com
WANTED: RAINO Handbook, First Editien,
publishied May 1995 Lynn Stole, NSAJ, OFH,
U1 4MRRG-5428

WANTED: Hivmebwow s and soves o parts,
waorking o not. Ceorge, NTTNO, (401) 7245516

WANTED: National I 57 andd M"m-lh-urpurlnrl
coils in any conds, [im Cliflord, KEALSP, 108
Ry lield D, Brandun, FL 3511 (B13) 6547531,
| v Llilﬂmmmm CUTE

WANTED: Geanhdt o Trlr'l}'rh. e Muddel 28, or
complete machine with oo Ivan, WABSWA, OB
248, Reno, NV #9504, ielhiics unredu

WANTED: Top dullar paisd for Winehester Radios
aned Winchester relitod iteme. Domald Eaggete, 122
Hall Kb, Crabamey ille, NY 12790, (914) 985-7249,
wiletwehity com

WANTED: RF evciter unit for T- 368 vmir. abo pair
RCA B11A'S. John Svobaoada, WeMIT, (550 o2
ML wuiu -l..rhlm-:mm l-'i

'H.-\H'!'E[): S hematics, mlu of A Gross model
CRES (owr sarmuilir mmasded) B assind in reshoration
fohn Brewer 179 Palmer Uy, Clayton NC 277520
gy pr iy <o
WANTED:-O-928, FLE for K120/ FLE Francesco
Lmfda, T, (977) B0 0100, (lendolobimarmnd et
WANTED: Navshigs S2001 Dhrectory of
Communscatn Fquipment”™ hmeph W Pimner
KOS, 201 KRuthweood Divive, Latayite, LA 70503
b e oetmaed < omm

WANTED: WW Il Cerman, Japanese, ltalian,
French evpuiprnent, tubws, manils and parts. Boby
Gorarhvamm, 2105 MW Mth, Okckaboma City, OK 73112
(40)5) 525-1176

WANTELD: Vintage AM equipmwent for personal
e, prnuasd bescollewtor spuadity o mind. Profer Collins,
will conmicler others. Bob Tapper, KIVIK, 5 Polo
Clubs D, Dvvwer, OO0 X508, (3003) T40-2272,
FAX 7774491

WANTED: Caollins mu i -ﬁmr ‘I-Iu.& i .uﬁ
conad B K fanyk WX-1, 312A- L FOR SALE
SC-100 Laewp bwds e gonills. Butch, KOES, MN.
507y 2422141

WANTELE Heath it sar, unaeeamilideod b catalogs
arwd musesiaks. Bl Robbins, 50 (hicboadee D,
Fabarmsrums, M FARM i) T75% 79N balbrobbmimet -
Tk et

WANTED: Noww Blinker IUH for KW S0/
HIF- 350 O wdy 1O el arearmmibslesd ). T, Haroyama,
AN, 1 h.ﬂmm;mntr

WANTED: I.lmm Millen AN boww vl purser
sasppehy ancd WA oraallona opee Do, WOV, (215)
e 2952

WANTED: TMC GIPT 750 xmtr Top dellar price
pand forumit in fied Classonnad s AlanCaray, WIBY,
1361 Sylvan Bd, Porbasde, PA 1884 (215) 705
lHlJ- d],'l‘il'l-'“‘l-‘flll.ﬂ\l"-l‘llﬂ‘l

WANTED: 50/600s stal |ln.l\ " s “'I-I" waork!,
Hiath Lunihbsox mics. Bob, KeGELL AF, (602)
Bl b, tﬂmrﬂ‘nlllgy Canm

WANTED: Radio UCS96A SCR 614A. Weber,
AR5 W I07th S, Ok Lawn, 11, s453-5252

WANTED: Transmitier 100129, amplifier BCTT,
ymamistin’ IR, poae 19 rcral L racdios o pars.
Jarmes Troherne, 1900 ChapelRd, Clitton, VA
224, (7U8) H-6272, inthrnedierobs com

WﬁN rEl)- .ﬁllm] .-l""'*lh o .anwm:dfrrhl
[R5, any comeds, o manual lor either rovr.
lavid, WGAF, maggihausestainl com

WANTED: Matching -nphh for Natioral HRO-5 &
NC-270; any Harvey Wellssphrsor VRO s, Kelbey,
WALIF, IN, (219) Ja5-4730,

WANTED: Koller chant inlo for Precision tube
ke series D12 Bhobs, KOC2OTO, NY, ML) SET7-
1413

WANTED: VIO & AC proer sply or Harvey-Wells
THRS-SOUE, P9STon 1M WEL catalog Carorge Shute.
WABDG, 2910 Virgima St NE. Almspuerae, Wbt
STUI0. (505) 298 TM7

WA.HTFII Mﬂ “""ﬂ ksl Corlllans KWALEA
Kay, VEAFIL OB 5260, Daisy Hall, Bresbane,
Ouererahand, Australia 4127, Fx 61732995821

ummrwm. Iﬂ.‘l.lm Az, Apnl 43 all
1945 Rachand Pretersen, PR8I0 Crand Ave | Markon,
1A 52N (319 7791 26




b Rt S

-,

FOR SALE: Cenuine new surplus: Unused K-
I90A cabinets #UY 979N S URR w / shock supports
and misc hardwan: packaye - $105; top and bottom
cover sets - 575 Mae MoCullough, TX, (214) 324-
A8, Fan - 32445

NOTICE: Central Wisconsin Radio Amatear
Swaphest-Auction Sunday fune 7, 1998, function
City, Wisc. Featuring both beyg and small dealers
Tailgaters weloome Contact Juhn, WYIN. (715)
4572500, jiw Rt sreed com

FOR SALE: Hallraiter s mamuals, copes starting
55, s jobwean, WRIL, others. SASE for st
D50 Diversafied, 88 Walnut 5t Ene, A In502.

FOR SALE: WACCSNWY telephone Filters. Just
plugin 1 /$13.95,2 /825, 3/8H Money back. Cecil
Palmer, 4500 Timbercrest Lo, Waoo, TX 76705,
(B17) TR SU31, winwriljuno com

FOR SALE: New reprosduction HOTREX panels -
$53, ppd. Hon Hankins, KKK, 555 Seminoke
Wioads Bivd. , Geneva, FL TI72. (407) 99150,
rhA T s net, www gabe et/ =rhS42 |/ echo
hiond

FOR SALE: SX-115 & K ASA speaker. manual &
Dhonn, KIDC, W Bridgrwater, MA, (S08) 58745,
k aloitbah b s

FOR SALE: Vinbage v liovomw rers, retare the vana,
orw solid stale SofStart available SASE Rick
Paradice, KEMM(E, 515 Wond Fosea O NE,
Maretis, (oA WS 1509

FOR SALETRADE: Hamemarloed /HO-1H5A;
EME /AW, Hleath /S8 W00, S0 SO0 O Ses0) THS
SHE WANTELE: Dvake /2-NT, 4/l SASE Sam
Timberbake, KFITNCG, OB 161, Dadevaille. AL
SHEG3. (25%) HX5-TWE, stimbsrilakemartin et

FOR SALE: (K 650 Impodance Bdge - § 75 Cates
AM Brosdcas Maosdulatn Momtor - § HEL Seve
Jeshrmstonn, WISEIAS, 00 Clakham Dy, Yok PA
17402 (717) 75590

FOR SALE: NC-WN0 « malching sphr, stal
calibrator, manual, good conds 5250 Preler
prchup. Dhon, KITX, W Bradgewater, MA, (505)
W"lllﬁ- ll&*lhnhn-ucu.‘

MWI%IMMMM
o s, manaals - 51 SASE for . WANTED:
Cdobwet hamp e Viking Valuand Hob, KL, AL,
5I) B16-0660, CTNTSAR rdigy com

FOR SALE: Matinal MB- 150 n-l-h-ni tank -

S0 Johurea o W maiaeal S50 SAMSOTH Mhedadact
5 0 79, #9] S0 st Trplen 63 AFL VOM
- 435 WANTED: Heath HWL? manual Dowve,
WIHDWZ, (S0) 178 W19, w ildwrelano o

FOR SALE: Swan 200, oo conds. R, KSWI',
M G di) W2 500, ferbailaery naet

FOR SALE: Parting ot Hallicrafters HT-37, SX-
AL Write or emall your wants. Do, KOV,
TOB 71467, Reno, NV B0 GilsonDM¥aol com

H]II Shl.ﬁ'l llins ARC2A hM‘)’l W owevr, ong
W/ dynamdor - B125, 1% - 825, RT-70 sove w /HS,
mile, 1% - 575, Mike, WHZLITY, 38 M, Reading St
Flowksatt, BT, (00) tH-RE44

FOR SALE: The KITF Supaer List no longer evisks
Thanks to you  who purchased items from it
Dherek, KTFF

FOR SALE: RU-IH reve, 3 eoil sets i ong boses,
ety maniial, cverything esc b ke new condx -
$135. Patrick Marineau, KYHF, 6300 Kinguaway
Dr. 5L Laws I.amh, MO AITY kampem l#juna.com

m 5.:“.!.' fobosaon Challenger, goosd conedx,
operational, w/manual (copy) - 6l phis shpg
Carbeton Rand, WIIFZ1 85 Black Hall Bd . Epaom,
NH OOZM. (800) 7 Seas

FOR SALE: Collins 5151 - SI6%E W2C-3 - $325.
Lane. KMOG, (619) 4706528, ke igescts. com

FOR SALE: New Hammaris] roving, b, 5
Mleter $25 WANTED: Cosl st for MILLEN %0651
dpper. Mawem, WIHCI, POB 8 West Bradgew ater
MA I (S S-S

FOR SALE Collirm raches parts. srd SASE for fit
Ball Ml 158 Eles MU R NE, Mulledgenille, CGA
pi R ]

FOR SALE: Collector quality Heath Two'er, a 95
o 10, we sk, mi, very miore; black 53 8 novr,
good comdx, works! Fred Clinger, OH, (19) 468
G117, alter 6 1M L‘r“l’

FOR SALE: Rubicon instruments portable
precision potentiometer theeecoulpe EMF
wmcasu et et sl in nioe wood case, manual -
200 Allan Loire, WORCH, 605 E. Armstoong Ave,
et L BRI (M) GH2- 1674

FOR SALE: Colling radio orig STTH year hewk;
The Collins Story by Arko Goendywar, 1954 65151
manuals, part | & part 23 6181, 2, 3 manuals;
Colins Abrborme manuals. Bill Coolaban, 14500
Wi D, NE, Cindar Rapiads, TA S2402- 2933 (314)
m—&m

FOR 'ill_'Fm r"*.. m |I 2, P-4
Cillms TCS -5 amir, hll'l'ltnﬂﬂpll'h") WANTEL:
Solarnunal for 1= 500 & DI 02 BHN rovr; punker AN/
SRRE-1Y Town Brent, Bos 1552, Sumas, WA 98295
I"F"“|I l"“-lllu‘l'n-lﬁl
FOR SALE: Hammachmed HQ 170 - $100 + shpg.
Fr..lnk, KMHNJ\" K5, Hllr] Hi T22N0

FOR SALE: AN/MS. rack panel conoetoss,
mwetees, relay s, st Gules, copp. lilerature, mone,
st - $1 fowe Ovgrero, VEGRST, Bon 12 Sute 7 551,
Calgary. AB TIM N3 Canads (300 2

FOR SALE: Collins 7548, VU - 3675 Collins
TSAM 2 tilter, VGO - S0 Hallsorafiers SX-100,
VIO - S250 Dhan, KEWLL, 606 Red Oul Branch
L, Kergrweowmd, TX 77805 (2810 M6d-5847




ELECTRON TUBES FREE Cata-
log, over 2,000 types in stock.
Electron Tube Enterprises, Box
K311, Essex, VT 05451. (802) 579-
1544, FAX (802) 879-T764

FOR SALE: T-Shirts w /Johnson Viking logo - $15,
wtate size, Viking Radio Amateur Radio Society,
PO, Waseca, MM ShlF

FOR SALE: Used technical books - vadio,
electronkes, math, military, magazines, etc, List $1
(stampsOK) Softwave.2 Dept FR. 1515Sashabaw,
Ohtorviille, M 454G

FOR SALE: Strong, steatibe anbenna irsalabors
Lengtha from twe to filteen mches. SASE for Tt
juhn Etter, W2ER. 16 Fairtine Dy, East Quogue,
NY 12 {ﬁlﬂﬂ'i'ﬂl

FOR SALE Dual /chock cowers M‘l’!"!ﬂ,tﬂll
dirawong, wake  model, guasrantood solslactn
10 ppd. William 1" Turrsws, WAOABL 1117 Pike
S, S Charles, MO 63301 (314) 9992210

FOR SALE: Free o on many lopics related 1o
virtage amabeur rad i eopaiprrent & operations at
it/ £ ww e mnsine com {hey {hambyny hitm
Fveryome welcome. Brian Carling, ( KLY AFIK

FOR SALE: Niw Rnnpwr 1, Virlkanit T & Navigator
st ks, D60 1O freg no's in groen, w i/ all holes
like orig - $1750 ppd. Bruce Kryder, 400%
Laurswinsd Lo, Frankhn, TN 37067 (615) 4
o3 B
FOR SALE Collins meatball Lipel pn - $595 &
$755 & H Geongr Papley, WeZ 162 Via
e b Py, Encumdlinhon, CA 900029
FOR SALE Coax cable RG 1TAL - 20¢ per fost
Francis Waggoner, W2ITL 268 Barben Ave.,
Watertown, NY 13600 'I'IIWI"M 1621

m&ll.&lmtﬂw,hrﬁrﬁ 7 coills, exc conds -

S0, Chiock, KORFO, 641 N, Oak Grove Ave,,

Springgfield, MO 65802 (417) f63-7415

FOR SALE: Viking Valiant, works oo, w/ ik
2N Heath HIM- 02 SWR/ pwr meter - $30, TCS
wials, 5 for - $20; Bliley DO xtals, 3 ror - $1%; L-

ship. WAZHDL, 10D, (208) 756-4147 after 2307

FOR SALE: CE 200V - S5, t‘lmls!"l: 315
years KE - $75; NCX-3 - $150 Ushyp. Keath Perty,
KPS, 364 S, 450h S Springfield, OR 97475 (H41)
721512 atter bpm

HISM.E.IMLWMIII !-IS l.lr-d.-
TRAC, ACH M - 3350 Ron, KIBW, MA, (410
SI8-THG1

FOR SALE 2 National 42 Vs, 1 Heath VFL all

w/books, W E Khasdes, 1324 M. Dorset Rd, Troy,
CRH ARIT3-40M,

FOR SALE: Magarines, manuals, surplus books,
sowmeesurplus simies, f other parts Call your needs.
Vi Edmondson, WAMYF, KT 1 Box 259, Lew, FL
e e i e

FOR SALE: Collirs Si6F "huu-'ul p-llelmll'
- $12, ppd /US. Cory NZALS, 1000 E Hth/ I7H,
Plano. TX 75786249 hencctocgate dlnes com

NEW RELEASE: Flyer 195 For details wend 2.
stamp LSASE o Ofde Tyme Radio Company,
2445 Lyttonsville R, Suite 317, Silver Spring, MDY
2L

FOR SALE: FI00 el dhigy meter misdel 710 NIB-
S110; now fout SW < $12 foe, WHLAS, CA, (910)
7318261

FOR SALE: \'m Hb [0 il scope 4"'!.'"! IF
S WEIKVIE TN, (615) 2278061

FOR SALE GRS w/cabinet & mansal, e 4
comdx « BOY oo $500 Bob, KETHIFY, AK, (%07)
"-h-lﬂll

FOR H&i“ium“ Mrri
sadbectivee, i rare wonsd cases 1 Candiner, 158 Two
Klile Uik B Tonawaneda, NY 14050 {71 873
AT

FOR SALE: Dirabe TANH, BAA an sect, Clobe Cluied
DX, WEE 755 VY, Jim, NI, (701) BS2-4R09 eves
FOR SALE: 5X 100 w /RA6H, oo comds - $190 4
shipg. Vern Soyder, 5 Parkview D, Winder, GA
BT R e L I-FSH

FOR SALEMTRADE: Command set novi & sotrs.
Ken Kolthall, KEAXH, F967 Scott D, DeSole, KS
filTLE (1) SES- 1 1

FOR SALE: Several RME sondis, et -u-rhq
WANTED: Hammarfund HOC 10 converter,
[ - F_i_l_m!n, S8 T26-5TR2

FOR SALE Natwnal Assoc of Brosdoashng

l‘wulhul“i.uﬂudiﬁ-nhlrﬁ* -$5
o shpg Bl Riley, WTENE, 8561 W. 38th Ave,

Fugene, OR 97052375, (341) 45 24

f—GIt EAI.I:* WMessiner Signal ‘vhlllﬁ £,
WANTED: Johnson Invader 200 & Central
Electronics 601, amplifier, Roberd Braea, N1PRS,
21 Harvard S5, Mawtucket, R D860, (401] 723-
{12

FOR SALE: NIB A-125A4% - 385 RCA 811 - §15,
Fiense 7200,/ 4002500 - S900 250TL - 375 Frank 5
Law, WASET, | Wiklarne Rd, Chaddeston, WV
2534 {m] LS

FORSALE: hl “ollrs KWL W Srrvicr Manual.
small B operators oanusl phes mone ol
stuff 3t Dhayton, Spuace 3350 For s inde - Gary.
CA_[714) 552- 18

FOR SALE: T eaciter compiete, monds TLL -
Hﬁ.“ﬂ.ﬁﬁu:hlxﬁwﬂn TS0 SN e,
Bill. KEFKE, 6712 Lake Dr. Grand Focks, ND
SHIOW. (AM) 772650




1016 East Eureka Street
POB 1105, Lima, OH 45802

Radio-Electronic Surplus Since 1947!

* Military Radio
* Electron Tubes

* Variable Capacitors and Coils

VRO §/R-390A (not Collins), gov't reconditioned - $45
[F Amp with good filters, but less RT510, used - $100
3TF7/RT510 Ballast tube, unused - $17.50

Shipping charges additional! Ask for our 1997-2 catalog!

419/227-6573
FAX 419/227-1313

* Test Equipment
* Transformers

FOR SALFE: 75A A MMz dium decals, 55 or 208
MH (oo sty ), Batd codon, install mstrsctions
- 3850 Illhl WIAHM, Bt 3 B 712, Harpers Ferry,
WV 25425

H_:Ii SALE: Collins 5] | series ddrmm owerlay - $10
o, specily which, Bon Hankins, KRAPK, 555
Seminale Woods Bivd , Geneva, FLL 32732 (407)
'ﬂ'l U‘I 5

E'(]H. bMI Yaeuu PRUOX-A00, revr, G0, man -
S100. WANTERY: Parts for HEITO-IF sinmbe, jrart
KA 1 BN Somater. ©C on wanbed thems
Bust, KOBFBR, M, (5177 76-R000 P
FOR SALE: Heath 124 8200 Momitorad o ME
10 535, Do Koy TSR switch, new - $70; Heath
xtal peack - Sl P € simman - SN Collirs 4 by chaoke

555 HEK 240 tube, mew - $200 Frow Bist. Hichard
Presier, 170 Richee B, W Miliord, M| 07480 (971)
""Jk e

F{'_IIEAI E: Heath Chappaewis ampliliees & spby, nat
pretty, but petorable - 3250 Vabant, VG - 5275
Viking |, VI - $175; fobwson 2590 matchbos, near
mand S0, 58610 monilos scope LU
Hallscrafbers R-02 splor - SHEE [T ks hey, NUPS
-85 AREL haraPwwbs & otbwer stufi [ 5ASE o
st WATIHMN, OB 32, Awmeanlle, (B 97505
a7 e o vy

FOR SALE Tobws, many speviab, NP unaer S
med tesbed wnder #v. Slamp bor st Plavid
Bowrdrman, 10 Lewmuartne, Saente Foy OO0 T84
Corusdla, (418) 5771114

FOR SALE: Bepar! Radio ropair, fube o solid
state, reasonalde cates, Jim Rupse, ABTDR, Western
Amateur Radio Repair Coo, (WARRC), 998
Whipple, Corayland, WA SEET-0697. (6] 267
Aoni

FOR SALE: Collins repair: FOC Licensed
Techmiciam, woe repaie thae Collins Corny Finis e 5
Lamve, KW 2 DA ceie & other select musdely. Merle,
WIS, FL, (352) 5681670

FOR SALE: B PRIA Mg namaplates $"i ‘ll'lp!.l
BSOEFE, 111 Dhestiny, Latayette, 1A 70506
Pttt bl pvet, (VDR SIS LMD

FOR SALE: Paowobos, allediectrowies e batead; 200 pithes,
SASE, Paul Washa, #9016 Thees Poinis Blve, Mound,
MM 55T wirtok el mean com

FOR SALE: Frgzlish Hedifon B4OH rovr, 15 banks,
13 kHe-28 MHz, AM, 558, CW, beautiful - $250
stuart T 0 arter 1 680 Permwossd D, Selbowrmse,
FL 290 15, (407 727- 015

FOR SALE: Heath HWE UOEF sovr w/pwr sply,
very nie - 3125 shysd LIPS, WANTEDE Amrcraft
barsd hancdbebd Eos, WBORGKL, OO, (90) 59
[y, %]

FOR SALE: Farly HROY e - $200, commplete AN/
RO st v w/entras - $150 Harvy Nye, 1450
W 12th 85, Fugene, OR 978002 (S4)) A4-1754

FOR SALE: Rakebite panels, strssghiened kngths
ol @R, 012, 014 o] wore, SASE for wilo. Parker,
WV 87 Cowe R, Ly, CT 06371



IF offset odusiable fom + £ 0 fo 16 M In 10 steps

M DFDs fochs umpas
salaciotho 10H100H:
reschlon and howve

digial Modng o olminake

DFD2

Mcier dus o oundof

VRO Inpuls 1o 40 MHE

DFD1-Hammerdund
for HO-100. 105, 110, 120, 129, 140, 145, 150, 140,
170, 180, 200, SP400, SA600.

For Colirs. Heolhid 58 serles, T5-5620 and FT-101
Mocsures HRO {coystal). WO and BFO then compules

and dispknys BF feguancy.

KIT $49.95

+ 51.505M
Acid $10.00 for LED
bockdt deploy mockue

DFDS Caon be used with any oo from 1 1o 32 bands.
Frograms iself for over 100 differont rocios Including

ol Colirs, Healh 58 sedes, Drole, Hollorafes and many
mary ofan.  Moruoly pogeermimatile ko any ocko,
Meosres only he VO

[—mJNn\nﬂ All Digital Electronics

1412 Eim St. S.E., Auburm, WA 98092
FAX 253-931-1940,

Phone 253-3151-9316,

WAMNTED: Visitoes amid bubses by poseum. O34
anl ol amuateur or
and domestic puschaned, traded or donatons

vonmmeronal bubes loreign

wirdcome, All cormespondense answened. KelHA,
Yoo Ollide Tramsamittbng Tobse Musesio, PUB %7
Crescend Uity CA& U551 () diel a0

WANTED:WWII |.|| v, U werroaan, [alian e os
& commvrmuecabion eoguips dor dhisply i intel lgenee
rovuseumn L TO Willsasr U Momwvardd, 219 Farbaoary s
En.. Largo 8] AT, (B13) 5H5-7756,
wihivwardebgete il

WANTELE: 'schematic bow Hammarlund Super
Preos 100 vowr, TI A12A [N weoslbamiastior. Dhin, O AL
ph-'l\. (KIH) Wal-T174

WANTEL: Mamuaals Halboralters SX62A Ghidse
Chieed WA, Heath CGRed, Knighi TR106, VD
freguency dial Tor Halliorafters HT37/7 52 Lack

KLPGEY, OF, (1) Er4420
WANTED: VI ksl for Banger Tor Valaant 1T
ekt vl low W

Andy, KALYSIIT, 30 Mowsee [
FRT ) W N

YIEL mewesd msl b careg

Ll osoent, MM

WANTELD: %7 Callbwwsk, mus trdephune. Herb
ESCTR, BED B 1580, Callespae, 11 62033

WANTED: Mis: EVAS, 63, 4], Astatc UT-T8
Share 5855/ S4PE /S0 CRSD C RS, OTA Toen
B, Boo HRPE Dhalles, TX 75204 0204) 1381025
Fa TRA2T b v

v e

i

e-mail neildaade.com

WANTELR: Khess bt tudeprrinter mmosdeds 311,
F20, (AN OO0, ANSCIC-T6, AN SUGE -3
Town Kletreschomide, S M Maptle 58, Prowpect
Fhts, TE SR 0820 (M) 2558128

WANTED: M b ammps & wfme's by Weatern
Electriv, LITC, Acro, Peerlims, Thordarson; Jensen,
TR, BY, Ablee, W sprkns Mike Sormeers, 2400 W
Frago, Chicaggo, T dditaS, (V2 E015

WANTED: Valiant 11, Swan 600R Custiom;
Hammarlomd SP%00- X2 1A, T8O GIPR-92. Ric,
Ci AN POV N6, Masean NI, Balumas

WANTEL: Malitary survival comumanicalions
wapuanpr rondion, beacons, manuals, sk, bistoncal
irsn/ plwstoms. Thandedd Caln, 44 Corevnwoosd Ave
Angeles, CA Ry NR.T15
o BTTTER M L L PR

Laws SR Wl

WANTELY | Lommarlomsd sl | X N0 - 1000 stal
calibwator, ARKL Aatervria Blandbswd 2oad-Foldion
EF] Eanger U i Viewoel, comads: Besan, [ (385%)
Rl -2

WANTELDE LITC A-12 ooy o MHL-T-ITA e
BECA, Langevin Woast prar B Hobewan, R0E S
Mam 5. Mantsville, CT 0609 (Bl 776-E0R0

e upree o8t ek, o oy

WANTEL
(borale rovr ), manoals, soomsorses, o dats plates
Hevury Frogodnommn, RTwb WH, T W 5500 Sants Kora,
CASSET ph/i (W) 54451

Any military  enlcrtammend rasdu
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Shwthimen os posd b present onn newe B 00N gl Mo Troshe, svamalscioes) (e
atpiatfeed BN sy, Dl oo cnatbing cldsnges Fapres el Iy w800 osenes, ihas
tubee was desagmed byan ampuiralle led e of

s For s perforiimee

Pa Eacamalls amgsrovod woih coramie s
amd s eraming eraskiisl '-I e

Ea bwernc] grochee sligncd sd apponcd
Bow WH 0 bl wmnting

J a Es  Miph quolity munel st Svetlana

TSR R Oy e e
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Ba Swupwerbls sl bl ELECTRON DEVICES .

KD & Mol Paaondiertnnlle Al 580 -

ok il b tar e Pt OERCY 1+ Fas JOSMEE 07T = Toll Fres BOO-2 8- G500 :

i 0 ¥ siriin v By Bl F s TR, -

1 A e T Ilarilll-rl?.i Enginoering: 2000 Alping Fogd = Porkols Wiy, Ci s 2
www.svetlinacom Phinii 4 1550 425« Fi d1S2I0-0400 « Tall Frise BO0-5-5VETLANA =

L T T T T T L L LT O T it R O T N W 0 R

FORSALE: loin SPAM, the socioty tor Promokivn FORSALE: Hunadresds ool biosoks; ARRL; Baid; Labs;
of AM. Liearn aboutl Advanoed Modulation RCA, Recetvier Design,  2-sta Ly SASE low Fisa
Certificate, Circuits - $1 plos Lirpe SASE Lstamps Charles Brott, 5980 (N Ranch B, Coloradeo
WAL, M2 Raker U, Flomeroe, AL 35630 Ssperamgs, CUY MIERE (710 A5 Habd)

ﬁ-‘l -'-M.I'-; |i-|ﬁ;l'l’.tr'l|"f & 5K v & makching FD SALE: EME 00 ham mvr, keds & wtql;
[t ] haphr - 3275, Divabe- PALY- 75 05K 1000 s proad - 5200 & adwpe §oan deliver o to Duvton John

il - S}, et pmimanrecitunt 11, 2 S0 Shpg Peterman, W, W22 N30S0, Mibwesuber, W)
inchached. Larry Wirgght, NAOY, 170 Heritage Ln SETI0 (414 M50RT = i
Salesbary, NC Z8147 (77M) 630 881 FOR SALE: Haeath HO 10 mewaibos oo §5

FOR SALE: Sepgnal Conps BX -4 battery bos o umurad RUA 913 17 soope tube - $15 Clironoe
SCRITH/ 17 exquip, chean, o mosd s - BUY Lomais Fillerw, WTKE, 11095 Znad St Hasmi o, M1 5980

O Aurstupmins, BRIV Rl Bivd, Beomsk by, 5 11299 () Il 1in

(71K) 74861 2 FOR TRADE: Two godd RCA EVIAS for ome
FOR SALE: Kenwod antenna tuner AT-200, Faylor B13A: als looking For Taylor B0, 8173,
cowmutticly Fafr < %125 & shyys, Tom Murray, W77 HZSA Tohn HL Walker Jr, 16012 W 1051 St
Latta R, M40, Rochister, NY 14612, (716) 723 Ohtthe, KRS 60062, (913)  TR2-h45S,

pabinb weal kerttalledsignal coan

FOR SALE: TOS slitary vasdbo set: TOS 10 wrmtr o FOR -t;""ll'“{‘k'": +flw,"" I plugs & ket
shoch srwsset, TSCwovr, matching Collins 115,72 W) I:I ared new THUA -2 ‘1“‘.‘- 2 Plllll; WANTLIY:
wolt pwt sply, comme s - $295 PU only o laould S15-1 T4 6l prart Moo el 4152240 5 siclend --|-_|rlu‘d
dheliver o bos Dayton Joshn vermen, WV W2 Royoctim furing, kb, PTOY bocking bever: 75A-4

= 2 sl bobocfote o v Dirw ol spemrwrsey, b ds s 4§ § porcs
N 515 stk s SITI0 (4143 55T il " P ¥
o T . Mhlw ee, WSO (414) 245477 ko KW | sain taning fawob: 755-3C 200 Hz

FOR SALE EME ooldlespoes FIF N30 YD e sl filter. Steve Darveniza, 30 Soodt B4 Merbom
awsls  §91 s shpg. Lean deliover st to Daysn jobn Brvsbarw, Aapstvaliy WXy
Peterman, WOV, W02 M550, Milwauker, W —————

SEL (4 14) 454520

Avimics & Groumd Communication Service

EDII SALE: R--{"“h:-;l- RF din bk /sl Jﬂ_l.._ululm'r Manals, specilications, echmoal dlabs, #5151,
somie fubes miseiings - 350 Cacorge, KTANN, MA, BB+ manuaks, B Coolaban, 1450 Miao D, NE,
(1) R0 Conbiar Rapicds, 1A 2002200, (309 W0-HO075
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WANTELE: Anything related bo Tocralt & A,
cheap stull only; Tecralt pwr sply & manuals, Bud
Frate, NASFE, 104 2nd 51, Mongomery, PA 17752
WANTELY: Military sets WS 029 Canadian A set;
U5 DAS2 Lowan rove-inadicalon. Leroy Sparks,
WRSYC, 924 W. McFadden Ave, Santa Ana, CA
FENT-1TH. (TH) S0-8123
Waurmtmuw "!‘h M-, W], KW-
1. HFSD e HFSDI4, B515-1, Hallicratiers SX-115
Hichard, WALYAKL, NE_ ($012) 464 5687
WANTED:- KWM- 1 w /51681, 3128-1, 506-1, TRX
Mhﬂ“ﬂml"i el oneals. Takashe D m,
1214, Minamida, Sevabu, Yokohama, 236 lapan.
[J'l BII-EI'I'"F'I.“ m lﬂ.r«ﬁ_il q-kln ¥

WANTEI® Mmun WIW2 TUS Radio Svstem
Desagn, Mamuts turng & Operation bor artache
Arvy hefp appreciated. Thanks Gy Grevmmassd,
WBGFIHL, PO 1LI25, Weaverviile, CA 96093 (T0)
S22 lmrw! grvyotd cheiaod oo
WANTEL:: Test equipment & tube audin
amphifwrs. Mike Nowlen, WBILTER, 2212 Busyes
Cr, Reston, VA 09 ke Slnect com
WANTED: Hammarlund SP0-VLF rove. Harry
Weber, 4505 W. 1ITth 58, Cuk Lawn, (L 8453
5252

WANTED: Mekay Dymek radio literature & info
Gt Pevons, KAGMNME, OB 58000, Philudelphia,
PAII02. (215) phS-H1 8D

WANTED: Small PA sysbem using Gl6; a el ol
BN, i, et coils SO BT MBCL- 20BCL or
equiv; 27 dia PSE. Joe, K2R /4, FL, (561) 220-
T2

WANTED: Kl'l-lﬂhf 11756 fe 1 meter linear, Iuhn
K S, 1% M Dol HRIE R, Frankfort, O
45628575, {?'!“I HOR-AGIH

WANTEL: Hamumarlumd EI;IH.I-_\?IJ’ reve. Harry
Wober, 4845 W, 107th St Ok Lawn, 1L 6451

5152,
-."\h

f{;—

159E 164 Ave  Dept ER
Eugene, DR 97401-4017
hitp www eleport comy' - gowa

N\
%

WANTED: Huge Navy eouipiment: shiphsoand &
showe radio, radar, & sonar, mimt o junkers.
William Dianselli, WM 5. Claester Ave, Park Ridge,
T M6, (847 B25-26040, Infiegratiuss com

WANTEL: Mllll.:lﬂI electromics, KDOF, radar,
communications, lest, mamals, literatune, etc
Wihat have you git? William Yan Lennep, POR
211, Peppercll, MA 01463 (918) 4336171

“'-H-NTH} Waﬂum Joshunvs oy oo U o At
Electronics Inc. info, catalogs, manuals or
oquipment. Terry { Vaughbn, WESCYE, IO Box
?-hl hladismn, W, "m-lllﬂvl ﬁ‘-I““'E
WANTED: Clabs Kingy 50 A, Bor © sontrs, any
cnmmds  reasonably prioed. Terry Collins, KESALT.
18 N Tomahowhk Ave . Tomabowh, W1 5487
(7150 450 T o, 453000 v

WANTED: Hallcratters HT-1, HT-2, HT-31, 5T,
SNOPL SN 175N 55 Howard noves. Harvey wmtrs.
Ken Seymour, KANEM, 9115 5W 1Tath Ave
Besverton, O 9007 (500) We-74% 24 he
krm servimoursiattwes o

WANTED: Mamab, sk, maroaals for rasdns-
related aquipment b buy or swap. Catalog,
availible Pete Markavage, WACWA, 77 Walling
St Sayreville, M) OSHT2. (908) 200 Hrad

WANTELE Broadoast gear, compresaon, Bmtem,
obd mics, comsoles, BU, tube revonders, thanks!
Pliboes Skt P 1485, Fairbuanks, AK 99708 (017)
A50-H 19 phylan

WANTED: Navy smire MO, TCA, TCE, TON,
TOX, TUE; roves RAW, RAX, RBD, KBJ. Steve
Fimelli, 57 Stonecrodt Dy, Easton, PA TB45. (610)
""‘r"‘ H:"II n.wmdﬂi-ntﬂ' et

WANTER: Squires-Samdem "-h-IH LL‘FIT,R‘TH"
S50, dewe my wel page talsaoklaboma net/
w5l Hank, WOSIFR, OK, (440 Jo4-4265
WANTED: Your metiecd Vibroples Zephyr or
Prresasnbation buagg vnluaile s kit 4050000 ke,
Beian Ribwerts, KYYEY, 10 Tara Dr, Fombell, PA
16123, (724) 7582688

WANTED: Heath VFO HG-10B or HA-S
Hallicrabters VIO, Dl WATTEN, T, (9031 1 433- 7450

WANTED: HEL I Nowsil sl or copry for rare
Hammerlund SPe0 IX28, can you help? B
Hawosrth, W2PUA, 12 Tiloswrd Bl Somrwerdale, N
(RN, (o) THI 4175

WANTED: Heath SB-20 parts unit. Heath IT-11
capacitor chevher, Hickok 60A tester. William
Shabler, 5599 Rarnis Ave. Bethed Park, FA 15102
(412} 5357005

“Wﬂ}-‘hﬁw H'*‘,Mﬂ.ﬁw"w
mandel 11 UA. Are there any ofhers out there?
Meed 2 manual copy & would like 1o ik
el w sy othet owoneers of this or semlar
sets. Dean Showalter, WSPTHL 727 Bascbboond Rad .
Terras, NM 05 (515) 2861170



The Radio Finders

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

Find the Radio Finder at Dayton: Table # 4253

MAY SPFECIALS

AMATEUR THAMNSMITTERS COLLINS KW-1, 570, works FI, KW 1, 81, needs work, W0-K w
TA-Y enctbeer; 2% 0 MIL- 1. DRAKE T4- %, JOHMSON lnvader 2000, Ranger: Valiant: Thanderbolt
GONSET 508100, HALLICRAFTERS HT-32. HT-40. HEATH DXy, Apasbe, HA-TD Warrior
smp. MULTE-ELMAC AF &7, AF-68: DENTRON CEA - DO g

AMATEUR RECEIVERS: OODLLENS T5A-T T340 TS5 755 00 1128} apeaker, MIB-4, 5leF-2
camer omly w fsperaker, CP-1 DEAKE B-4A. HALLICRAFTERS SK-88 SN 100 S4-%% SX-T1, SX-a2A
SN ST SN T, S 08, Rés Riel speshers: HAMMARLUNDY SPa0 X w/prod et - SP-odtd
- B S0 200 (- 7T79) w S poener suppldy, T TS0 A IO 1T NATHMNAL HELD SEALD complete
l_.-l,M_Hﬁbnwwlfilﬂ*‘krhll‘l“‘llhklt.lfmlﬁl‘.u 20 Dvww [, U TR, NATHRNAL
EBL-5 WW Il LF svwvwiver, NATHINAL spraber. SCOTT SLE-F "anb - ol e ieormves
TRANSCEIVERS: COLLINS KWM 1. 536F-1 ACSTSE-1 D, KWM- 2w /blanker, Waters. KWM
A prroshostyper ST 500 -2 KWM-2 in st ase; KWA-2 DO supploes IRAKE TR A0 w /AL 4705
& TR-7 GONSET Communscatar [ T TV, HEATH SB-302 HW- 101, HW - Is, Twaer, KENWOOD
M-S NATIOMAL MNONX (0 YAESU. FT- 000 -E-FT- 000 FE acorssores remmcite VI P i end tm nfer,
Larsilorses phusmsepaatoh, digital resdout, FTTTL 590

MILITARY RECEIVERS COLLINS B 355 K-35 w / spanvner besols, OO0 LINS/Miltrenis B-F0A
Arvin/ Miltroais B 725, oo jrod servioed, workang B Pak B ACCED TS, WA TKINS-JOTINSON
DRSS 1GA, B WA, MOTORDLA Ko/ UKRRE 203 MHe AM/FM sedeiven

FILTERS: 75A T Kz, 90 M INEAKE B4C-250 Hir

Radio Finder website: hitp2//www.radiofinder.com
Check The Radio Finder's web page — listings updated weekly

PURCHASE RADIO SUPPLY

Electric Radio enthusinsts. Tired of antiseptic electronics stores? The answer 1o this sad
condition is a heavy dose of Purchase Radio Supply,

Louking for transmitting and receiving tubes, components, hardweare, and publications? You
‘i i, we may have it

Purchase Radio Supply TEL {313) 668-869%
127 East Hoover Avenue FAX (313) 668-8802
Ann Arbor, Michigan 45104 e-mail: purchrad @ aol.com

NOTICE: Watch Badio Finder web site hitp/ / FOR SALE: Caollins Bepair. | specialize i S-Tine
www radiofinder com for pew hestings of obd beys espoprent. Heeaomnabbe, & work puarantesd, Steve,
and bugs, inchuding a 19210 Vibroples, an old BlRHE, B 11 W, Carleta, O A SR i (505) 967-7 3o

McElroy apel plenty more. Okt (X5, COs. and MESSAGE: Transashn Metwork Frow '\-JI'I-IE-L-."'
Koo magnsines v are puart of the web catabog
plus many okl Handbooks and other radmo

F_'ﬂ.lh-h ~ monthly. Sulsaription $17 (LS £25 (Canedap
FOR SALE: Tubs lest, pew & wsend, wode vanety £ [ Forwign). UM LT, Lavee Ohalb, FL S0V 004
audio, ham Beoently expanaded. SASE 52¢ Bl
M el WIRE WO, DIBAT Rarthetit 1 Wichita
S nd B P

FOR SALE: Copers Hlard tos finad sohemnatars for e btm
e i e -
radion, abs kit radecos 19221950 munaabs tet FOR SALE: Vintags Heath et - P

pp "‘"*':.;;_"J:_"‘;:‘: g '“’"‘l . "”“;_ 2stamp SASE or $1 for st Jim Micoks, N2EY,

Gig Harbwowr, WA S8 (200} 851455 o agT
49

FREE Fra v hopeadusod Amabens Kadw Esposent

Magaeie Tor colleclors of regular & moselty
trameesdor tadion. Artwles & s Free 20 wond ad

Flumdreds ot plados & demeorpians spannng oves
S0 yrs. hitp /S www aade com S hampedia /

126 Semmemt Ave, Uppeer Larby, 'A FRERZ. g0l



NEW FROM VINTAGE RADIO KIT FOR 1998
INTRODUCING THE CP5TR
HF TRANSCEIVER KIT
CW, AM FONE, FULL QSK, SOLID 5 WATTS OUTPUT
160 THRU 40 (30 METERS OFTIONAL)

FOR SALEClasshc gpear - SASE lor list. WANTED:
Vintage: s Vhae Wadio Finader, Joel Thoeell, 11503
Priscilla, PMlymasath, MLUARIT0, Tel /Fax (3173 454-
1K)

FOR SALETRAIN Transamitting/ revig tubes,
mew dc wisod, 5% LSASE lor Hst. 1 oodlect old &
unigue tubaes of any fype. WANTED: Tavlor &
Heinte-Kanfomn Dypes & Large tubes Troom thee oled
Eimae T 1521 theu 00T for display. Jobm H
Walker Jr., 16112 W 125th 5t, CHathe, E5 fidihl
(913) PHR-0AN5, ol w alkevialliedsignal.com

FOR SALE: Repair & renloeathion, ubie e franseston
vintage radio, FUUC Boenses). Mike Loccarns, HIY5
Corvus ML, San Diegso, CA 92126 (619) 271-829%

Fﬂ.‘ll SALE: Uollins B2V owners, mew l':.-l'nﬂ'i'l.;n
N2 s - B0 wilvi b thery Rast Dhowny s, WABLET
FL, (157) 475 1950

A G.Tannenbaum

Electronik Service Data

P e A Agvibias PR 00D
Mwree 715 500 SIS Fae 71 500 S0 7

O LINE CARN O wha oo T COTY — 40T

VINTAGE PRRTS &
SEIMACE DATA
19206 POESENT

WA AR
i e ARNE. Wl L

With a handiul of crystals and a headfull of nostalgia, you can still ieel the warm glow
of old time radio 21 your linger tips. For more information and 2 spec sheet on the new
CPTR send lor the new expanded 1998 catalog showing more kils and fun projects.
Flease enclose $1.50 or 2 912 self-addressed envelope with $1 {or postage for the new
Vinlage Radio Kit 1998 catalog. Vintage Radio Kit, 427 Norih Main 51, Sharon, M A
U2067. TH1-TR4-0847, cpewSdanl.com, Websile @mnsinccom/bry/vintage him

WANTED: Triplett Modulation Monstor
RGA; Chicago splatter choke SE-SM;
Chicage modulation transformes CMS-3;
LML bias transtormer 5-510 Triad splatter
eliikos C-26X, Mike Bugeiomn, WINVE, Rd
1, Bos MASH, Savlorsburg, 1I'A THARR (nl4))
WWE-A2T1, wlnveidpid.net

FOM SALE: Mew origg, 1068 miw plags for Collins
Sl /WA ZA LI OB shp'd i LIESA - B8 e
Clint Haroo b, KEaH, 65607 Ashidield O, San Jose,
A SN AN

FOR SALE: Boabapchor paints, Heathkat Tech
Jornrrsal Silscriptiions; phaorne ilters - call or write
fior Frow catabeg R&R Designs, 202 Midvale,
Mlershall, W1 550, (Ko V724287

MMESSAGE: Sev e ajgam a8 Dy lon, Space 1353
Lisisk losr il WWIH pmidorm. Sam Hevener
WEKEF," The Signal Corps IS0 Everent R
Rachimekd, OB #2806 9720 (00 o559 144

FOR SALE: Comvwert amvy weatberctes b read PEI®
Perect for AM OSSR - S19 90 ped lowr complete kol
HI-EES, 82212 Wissdvwsw, ( larkston, BT 45345
248} ) et Preoairoed rect

FOR SALE: RIT for KWM-2 and S-Line. ™o
oy Fu; o o BB W D 55 S et O AT S e
kil SASE fow detaaks ared owder b fodin Webd
WIETC, Box 747, Amberst, NH KNI



— e I

The Collins KWM-2 Video 4 bowgs - S350 55
The Collins 30L-1 Videw | haws - 50095
The Colling 30051 Viddes | lous - 509 05

The Collins KWS-1 Viddesn  * b - 8 19095
Thee Conllimn TSA-4 Viaherws 4 huowas - 3585 95
R-790A Viden 7 bwusrs - S1070 5

o
Prosde el bry Florvad Sams, WERH ey KFRAT)

The Collins Video Library

featuring Dennis Brothers, WAOURK assisted by Floyd Soo, WERO
The Coallins TE5-3I25-3 Viden 15 howrs - 7095
The Collins. Amatens Radis Equipnvent Vides Spotter’s Gaide | oor, W0 mnimabes 32009
AN videvs, are now available in PAL version!

Parchew theee or mwwe wubeos sl pet 1FS ol e rovml prae”
Ak B8 e b b the T o s ibesss o Jwppeng & bomdbmg wton the U 5 A skl vubeos o dugapedd I

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

POR SALE CIA Xonwte: CW, pair 4 175, eardy Sk,
2 cabirmts w /b=, Ay N e - BROY Call
k‘ll“n .:IH;'H MA, l'.'llmﬂl- l-l-l-!l

FOR SALE: Elenac 152 VAU pawr sply - 530, Tom
Herry, K%VE, 1617 W, Highland | Ohicagos, T
wellestel} [ TTH) 25D

FOR SALE: Collins KWS-1 SN#1I63, SAC KWS-
1 SNMTI G, KTANX, MA, (4173) 5274304

FOR SALE: 1 i sl state migmal gen 5512
MM LED digital display of fresquency, cahibrated
output -Tuv-IV AM + FM 4 pon s muslulation,
Can b rermowasd Froam waler Hght iransm port case
S rack o ted. Cistnect amantenme o fhe ot
& st for max oudpul & you can check reves
serwitivity with it coniected W the antenng, very
nice shape, puarantovd - 8350 + U TEE 465
scope DC-100 ma, dual trace delayed sweep,
portable, M s, solid state w /handle, tested,
sarariied < $2500 0 LIS Collins 22500006z 1K
wakt antenna coupler has digital input control s/
hook up data w /tunable cavities. Contrlled by
serviom coubd probabily be masdifesd for other freg,
wnbested - $50ea & LIPS HP 4100 multimeter solid
state somaaller version of Bamaoues 4108 N0 He 700
MM DC- VSN0, AL -0V, - JOM obvr s/ ot -
U5+ UPS; [P-50M Panaramic display 214 1F imput
okt sy, maacle by AL raack st Wl rachas 115
VAL gl gossl over Fuanilnd i seabed Bavw - 5750 &
LS AR -1 HIF sircralt sove, appears hobe stanad
alowre sl IRV il B 100wt onabpa ™ noure of
specs o 1 ovwrhauled - $95 ea 0 LIS web site &
email meob com maed things avalibbe huve
been adided b sste yob. P shill waowkang on the
omplete lntng, Tony Snader, 512 Prnorss Anne
Rd. Virginia Beach, VA 2H5T (757 TI2-712% mrs.
e ADE-ASE, ( 654 9251, Frmdays ondy

FREE: CE 1950 smitr rack cabsinet, full beaght,
e bomed, acljostalile rails w ockang dowors, Casolfl
Fors, WHGNYHL PO 342, Maonleney, CA 935942
(IR A7 Pl

FOR SALEA ushoman CR- 15 HIOMEE: spestrum
analyeor Manualahigtal ey remdont s
miesmnitenr - S1000) Bid Browr, WL, SA02 Codd fiedd
., San Jose, 'CA 95130, (008) 22793010
edbrowmkibotnn | conn

FOR SALEColling B8 - 5175 Collines 31083 o
ee=sbirathion, mdssinge 1710 - F150 Collais ART-13
HI35 Wayne, METTE, 1212 1Fvh B NW, New
Strawn, KS GBI (16) Sl 5058

FOR SALE Large National rdin sphe. Doug,
BGHIT, CWHL P TS D

Fﬂl "M.I.E_l: “ollores Mavy 1512 Me TSC-12 unilts,
traweaikier, o P S5 seveiver S TI0D VAL 1%
SIS Covry, WASTYF, H20Cslkdy O, FallsChurch,
VA T2

FOR SALE:Collins ashitvay - $50 lhl-ll-n'l I Ve
conls e spare - 30 THR A51A manoal 25 |."|:'h.|
all. Rusdy, WIFIA, NY (Tle) 9559779

FOR SALE: Collires T5A48 (7, spho, ool filfer
{60 - ST oo Cosllines liberatues. V. Vot THISW
ed St 1247, Rentbon, WA SIS () &2-5571
FOR SALE Reworked Heath DX 08 - 52
Frefer bowal pachup mear S8 Losues, MY i,
EAYEYA, 618 el T




W7FG Vintage Manuals .
EMail w7 g w g com aamw.yum Drive [I I
Home Page: hitp/iwww wilgoom  Bartlesville, OK 74006 ——
(H00)-5807-6146  1918) 333-3754 -

*comb binders with protective covers * New cuttaleyt laate Jan. SASE wi'd stamps
* 7 duyy a week
24 hovuar turn around on orders, with s clasy mailing

~wwer N momanly b spowd ™ “epeend Marh ooy i wles il
Conlima. fm.r Callanhver, mwl fﬁ-—u.rhld'_ MHeuhdis fodomvom, Notiossal, Swan, o . ol
R — —l

WANTED: Matweral vonds, dhigt howrar pas splis & WANTED: Xmilg tubw sonbets, 8170 ctc Senad
NIB parts. 1 kowve Natweal Sylvia K Thompon, SASE tor list 4 tubes & sochet extenders.
NIWVL 13 Lawton-Fonter K. Hophinton, KE  Typetroncos, NOB RO, B Laaderdale, FL 3330
(CEY3. (401) 174912 BE73. (W54) SE3- 1300, Law SEMITTT

WANTED: To buy o traske mulitary sarvellssoe WANTEL: WW I Lapars=ee smirs & rovres {parts,
& cvmandermrseasastes roves & pamnanet o relatied gear g - cosls) for restoraten & FE artckes. baen
Ted] - pesrnt. Tony Sosder, VAL (757) 7217129 Lakaary, KIE, 67180 Britta St Ste. CT06, Berad, O
WANTHD Clocte/bubior i e K sonll, oL DA SR Mskinllach oo

vacuum tubss & vaxcum tiabe colles toen, sosbats, WANTED: Kever paddl=s of all lands Cap,
ote. Wil pay gousd proes. Please call Mare, OR, WOIKC, €00, (Y70H 247 006K, capalierslnantics nel

() X0 KM  WANTEI: Collins Sline, KWM2A, 3001, e
WANTERE: Keys - kieys - by - hews - kiews - beys Mark pays the mond for cloan gear. WIEMAAS, FL,
barys - by - Jim, KOYLW, K5, (TES) Jbd- Fa59 {#54) 77 S (i), S AW A (i

WANTED: Tektronis memuabilia & promaotional WANTED: Command sty ART- 13y, Collins
literabure or catabsggs from 19061980, fames Tre, ranll s e ] avowssanries fop S abses st rachion
NESARW, PO K20, Pt Springs, AR 71902, (501) ropraitend reasomalile. FOC lioensed. WA TTHE]L MA,

FUR VR, Px 237U, jarmes russbibm. et (VA1) 4H5- 1414 eves, hwblackiiacnet

WANTED: EH. Scott Badios only in very l‘-"-“-‘d WANTED: Infus on '“ﬁ,“ﬂl Corpa LIS Army radio
condition, EAG]L conbact in the States, Ko Keller, cinbe & acye, Forest Service type SUF built by
(—r (03 401 6450 Spekane Radio Co, KS0A. Ceorge, KTANX, MA,

T 413) 5 i
Wﬁ.NTHDrIllnnmu!.ﬂ'lnhuml"lnlﬂ ¢ Research Labs e ot S we——

Marine AM Txfelx “Shipmate/Mabe'; AM lilter WANTED: T3 manal, sl gray knody, meter,
for RAC; murcury wethed relays, 5 &12v. KSAJZ, SR-T1main & bandapread koobs. Loy Lyter, I'A,
W E 90 1, Tulw, OK 747, (918) 2996367, lfl'J':I T4, wa ‘I.Hlp,'ﬂlll'll.l T

diestourgeoniel ibaokas . WANTED: Kenwood T W!Hmhﬁm*ﬂ'm*ﬂ‘ﬂ
WANTEL: Ex h'ﬂlil'll rangy ol HI i 1:“““_“ an fawe wf commecting o abbe P, WAAFST CGA 770
k) 1A for Heathkit GDO model GD-18. A 2279880

Kakser, WILEQ, 713 Marlowe K, Cherry Hill, Nj WANTED: WW2 Jagramusas imilitary ranlios of Ay

OHOU- 1551 (PR 424-567 kind Takashi Thod, 1-20-4, Minamidai, Seyako,
WANTED: Dial berel for NC-B or pnker w/  Yokobama 206 fapan. Fax 011-8H5-201-800%, tebka-
goodd beawl, circulaefslide mibes, okl Kobert B SRRL Hyhor ip

Enemark, WTEC, PO 1607, Dusbury, MA 02331 WANTED: RCA AK 88 (or CRS8, vt ). WA
(7R ) 950 Rusbert Flandimg, KCSLHR, 1521 Monbe Large Dy,

WANTED: Cash for Collwes SWD, 2 & SG-T; NE ABbugurgue, NM 7112, (505) 291-0%50,
rosbmert haardangeetoibe o oum

RS L, 851 TS C S 3A snwy Colline S
aquip Lew, KJ6HL CA, ph/ix (310) 670599, WANTED: Heath HW-12 or HW-12A, 80 meter
s shew st arthilink et SR umity Pete Cullum, KOWERY, 1312 Hubem

WANTED: Notional SWO it model, 3 vt Bivd. Rockfond, IL 61103 (815) 8656677
werswmn, > 1 whemrs, S B0 comderrsors. Brimereng WANTELD: Amvco umtrs: 1) H:hprrgphh{
presciecton Diean Show alter, WSTTR. 72 B bbaoasd 1 Wirehes st Mo 6l & TRY A Cawrge Hanooart,
Rl , Tiperas, NM A (505) 286- 150 KTANY, MA, (415 55740
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Warld s First CD-ROM For The R-390A Receiver

‘ = Announcing the first o - ROM Technical Belerence Tor the
‘b ‘\ K- W0A Communications Recewver  Includes VIS Army,

LIS MNavy iechmcal manuals on tos e recerver and mwore!
Includes nstoncal, techmcal imtormanon and vendor soorces
’ . 5 owell Now stappaing!  Only $ 49 + shapping and sucharge

for charee orders. Tune o o detals on the B-3¥0A weh

page ot hitp:fwww.electrosys.com/r39atm  This as the Diestin a senes of

Boat-Anchor C1 ROM pubheanons designed Tor speacilic nanaBcturer s

radios! Keep ncd tor pew releases. Call or Eneal for CD-ROM Catalog!

ELECTRONIC SCHEMATIC & MANUAL SERVICE
Need schematics, books, manualy, catalogs aboul communication and antigur
radior? We've gol thousands on hand in digial form for Email delivery. Drop
in te vecid af hip.fwww clectrosys. comfrea hitm . Books, hustory, schematios and
maore on our (1-ROM publications all now available brought to you by the
makers of 80 vears of Q8T on CHD-ROM for the ARRI

_Rﬂdjﬂ EraArCl'T_lVES - 243 Empire Central - Dallas, Texas 75215
(2143355 5195 Fax (21403573693 - Emcul s electiosys . com
Preserving the Radio Era for all time - - Digitaliv !

RACAL TRANSMITTER FOR SALE

MODELTTAITICTI KW TRANSMITTER IN VERY
GOOD CONDITION. COVERS 1.5 TO 30 MHZ
CONTINUOUS COVERAGE. S5B, DSE, CW, FSK.
ORIGINAL CABINET WITH WIRING HARNESS
AND TELESCOPICSLIDE RAILS. SERVO TUNED.
JCX1000 FINAL AMP. SIXTIES DESIGN. MANY
SPARES. SET OF TECHNICAL MANUALS.
BELIEVED TO BE THE ONLY EXAMPLE IN
NORTH AMERICA—VERY RARE.

ALSO AVAILABLE:
RACAL TA127 1 KW H.F. TRANSMITTER
RACAL TAS3 500 W H.F. TRANSMITTER

FOR PRICES AND FURTHER DETAILS
CONTACT:

NIGEL BOYD, K4UGD

770-414-0550 twork)

770-922-5546 thome)
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COMNVERT YOUR WATTMETER TO READ
TRUE FEP FOR LESS THAN §200 The 1'IxC-1
weill comvent your Average Roading waltmetes ko
Peak Power? Even woaks o (e Blird 43
1999 pastpaid in ihe USA and Canada
HILRES CCORMMUNCATIONS, 1N
K2 Wimsdveew, O larkatoom, M) 45548
A TR IR T ';lhﬂqul il

Mil-Spec Communications

R-390, R-390A, R-388 & other
military receivers
Sales - Service - Manuals - Parts
Box 633, Englewood, FL 34295-0633
S41-4T4-6818, Fax - 941-474-TH74
"Since 19857

WANTED
Colliny promational literature, catalogs
and manuals for the period [933-]9931
Jim Suitzinger, WASCEX, 21500 Via Irana,
Valencia, CA #1155, (R5) 2592001 FAX
{805) 2592800

ELECTRON TUBES: All type= - trans-
matting, meceving, vlbmaleter, military
Large inventory. Daily Electronics
Corp., 10014 NE 3%9th St.. B-6.
Vancouwer, WA 98687 (BN 3ib-hbh7,
(3l B-HRS6, FAX [ W60) 59%-5470

Radio Repair & Restoration
Hollow State/Solid State  (R”)
Specializing in the SBE[33, 34
Chuck Banta, NeFX 9095931581

WANTED
Drake RY-T5 VFO
Will pay e dhesllar,
Dave Htchinn, Ths 497 2410
ol jhuasita by o8 covm e i et

DR. RADIO
*Repair & Restoration of Vintage Equipment
* Reasonable Rates & All Work Guaranteed
Steve Trimble, KSDH
Bax 73, Weston, TX 75097-0073
Call Toll Free: 1-488-73-KSDJH

WANTED: Hallicratters 5-2, 5-13, 5-15;
HT-2, -3, -8, <12 {old series); AC p,.-"ri tor
HIT-45; BOC-66Y or parts; complete BC-
3, Chuck Dachis, WDSEOG, "The
Hallicrafters Collector", 4500 Russell
[r., Austin, TX 7H745, (512) 443-5027

WANTED: Comvdlervasr, carbon and othaer carly
broadcast macrophones, cashvor trade. James Stecke,

B 6300, Kingzslanad, G 11548 (912) 72 2242

WANTEL: Comgesnanr amplifiers & other pro-
auchio gear mics, preamps ot tube o sold<tate
Mlll Lirweil, CA, (RIK) 244- 1072

Wﬂhlll} Tube type shortwave converters,

'ln-ll-t.ll'ﬂq. e wear Dl L. Muse. 510 Minturn

Ave , Hambet, NC ZHWS

WANTED: Wesdsrn Fles trw semnad revedosroomeent
OpEPITents - macs, aempe, hubes, spboes borme. Barry
Miadel, OB 29000 S FCA SIS 415 Me-3525
WANTELE SX- 10 harirg or hardsyrread knob &
Smwter. Kerry, WASLXK, Box 1271, Hope Hull, Al
W3, (T8 2R1-090

REC E!‘JER QAL‘II-I R-390A/URR

Rasprree A5 Mamoplates 59 oa, two Tor 516, five
for S35, wincraws, shippod, Tom Marcolle
NAOFF, 111 Dastlivg, Lafiayatle, LA FOS06

WANTELR: O] {10502 or earlier) AKREL Amatieur
Raadio World Map, Pennwond Numechron 24-
howar clock, Sleve Taylor, NACE, VA, (703) 299-
H‘*ﬁ

'l\'-‘\hll % Hallboralbers HT- 18 invery goosd comds.
Mk, WIS N Kedth S0, Seammaon, KS 66778 (Vid)
THS- 614

WANTELE: Hallicraftemn SX42A rove, e bo mand
oomd . James Ceewer, WHSLXS, 1000 Owerhill,
Frecliced, T Tall?2- 7300 (X17) S40-47111

WANTED: Meter for Hlammariund HYL One
Timwear Panl Wang, KLGT, 1MT 2150 _Santa Momca,
A DT (V) 5251564 prhaow anygier o la edu

w!ml’”r-hlrhdmluulnlhr Ir\l-h-pmn-rlqlf
thee I2ATT, 12A L7 aend 1 2AXT. Whiach ol the=e was
hirst, wihen pﬂ-luulum wido, etc. Tech mio not
rwradend Bt Mk, VIS Woagrer Wonsds . Ann
Arbwsr, M 45100 (208) o0 10044 (daye), Fax (245)
ol 11718, kvt o e



DFD103
Universal Digital Frequency Display

The Model DFD 103 Digital Frequency Display works with any receiver and
mast transmitters by counting only the VEO signal. Al of the YFO and
band information for many receivers and transmitters (listed below) is pre-
programmed  into the display's memory. This allows the operaling
frequency to be displayed by counting only the VRO signal. There is also
a manual program mode that lels you program the display for any receiver
or transmitler (up to 32 bands) that is nol pre-programmed.  You can even
use the 32 bands to manually program the unit for mulliple receivers or
transmitters.  For example two 16 band, four 8 band, or any other
combination lotaling 32 or less can be programmed. Each band can be
individually ealibrated to allow for crystals that have aged or any other mis-
alignment or errof, 10 I0Hz accuracy.  The caliration information is also
stored i memory, so that any time you return Lo that band, the display is
automatically calibrated. You only calibrate each band one time

Collins Al including A390 - HA904 Heathkit FW-100 « HA-107 - SB-100 - SB-
101 - SE-102 - S8-300 - SA:401 - SA-303 - S8-310 - 58-313 - 5B-400 - SB401 -
HIR1680 Drake At-A - B2-A - B2-B - H2.C = B4 » B-4A = R4-B = 40 - SPH-A -
SW-AA = T-4BY - TH-4 Yaesu FT-101 « FT-104B » FT-10E » FRG-7 = FTd=560 -
FRdx100 - FlLcx400 = FR-1015 Kenwpod TS520 - A-599 - T-599 - TS-511 - 15

900 ITT MacKay 20103 = 30100 Swan 270-8 - 300-B « 400 « 500-CX - 700-CX -
BOO-A + BO0-T National NCX-1000 « NCX-500 - HRO-500 » NC-200 SBE SB-33 -
S5 Hammerlund HO-215 Henry Tempo-One Squires-Sanders S5-185 - 55
11 Slar SE-700 - ST -700 Galaxy GT-550 « V-MARK3 Allied AX180 + AZ516 -
APGAT lcom 1C-700R Lalayette HA-350 Hallicrafters SR-150 - SH-160 - 5R-400
« SH-A00A = SH-500 - SR-T50 - SH-2000 - SX115 « 5X-11/ = HT-44 - FPM-300

H169 00 + $6.00 Shippng

RBon Hankins KE4PK - 555 Seminole Woods Blvd. - Geneva, FL 32732
Phone: 407-349-0150 - Email: rhB421 @usa nel

hitp: Mwww, gate. net!rhB8421 radio_htmi
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ELECTRIC RADIO STORE

All back txunes are available at $34 per yearor 83 25 for individoal copies. Buy the entine first l
W years (W)-H108) Tor 3240, Thas price includes delivery i the 115, Forcign ooders please

Imuire
COMPENIIUMS
Collins T5A -4 Modilicatron Compendiom- all the factory modiiwaton ballctms from Collins
Radss Co, all the anticles printed m O, Ham Radio, 5T and FKE, X5 papes
$20 phas 31 S&H
| Scrvice Modification Compenbum  for the S5-Line, KWM- 1722 A swnes - M) pages

45 ples 34 SAH
Service Madification Compendium for the KWS- 1. 32V amd T5A senses - 42 pages
$15 plas 33 5&H
T-SHIRTS
Thie frot displays the bope from the cover of ER (the tabe antline, Flectrne Ko, and cclcbratmy
abypone cra’) The buck bhas “Real Radwon Glos 1o the Diark™ (o with the permmssson of e
Hado) The T sharts are U1 S mesde by Hanes and come o 5 ML XL XX The cobor i just 2 lintke
hightcr than ihe cover of ER - 315 del 0306 o XXL)

BOMOKS
Vintage Anthology - Book | by Dave bBhmael, WAGRVVI 1495

The Firat Filty Year: A History of the Collins Radieo Company and the Collins
Ihwnsime of How kwell Tntermatisnal L2 R

Finmng Up Ne Old Radews by Ed Romney LM 95

Communicalions. Recervers, The Vacoum Tube Era 19321941

by Baymond 5 Moore, . Ath Edition . 51995

Orcilloscopes, Selecting and Restorimg a Clissic by Stan Cirillihs $i9.05
MeElroy, worlid's champion radio tele graphier by Tom French LI LUEHY

The Powket Ciuides fo Colling Anuateur Badio Egpigiienn |90 o |50

by Jay H. Miller, KKSIM i as

Heathkit A Giunde 1o the Amuteur Radio Products by Chock Penson, WATZZE | %24 95
Heath Mostulgia by Terry Perdoe, KETP $14.a95

Raddios By Hallicraliers by Chuck Dhaclias 129095

Transmitiers, Exciters & Power Amplificrs by Raymond 5. Moore 48

The Cathwsde- Ray Tube, Technohsgy, History amad Applcatins by Peier Keller $29.95

Receivens Past and Prosent, Communications Receivers, 142197, Sd Edition, by Frod
Orscrman 52495

Please add £3 S&H for one book and 51 for cach additional book.
Three or more books shipped free!

ER Parts Unit Directory

I you oecd & pan for a vintage redoration send 32 and a0 LSASE 12 postape ) |
o 3 fed o parts wnets. 1T you have 3 ports s, comsader patiing o on e T

ER, 14643 County Road G, Cortez, CO 81321-9575
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'TUBES * PARTS « SUPPLIES

YOUR COMPLETE SOURCE FOR...

TUBES: PARTS:

[ L LT FlasSil % B R Dol

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

g e e el et It T CAPACITORS:

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

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

LITERATURE
DES TRIBL TORS b et e W o e e ared i
MTHOREED toR i el TESen b reculs e
HARRATMND » .

MANBACTIRING.. 00T v e

ddddd

TR [
b g A ———
Svetlana

““CALL OR FAX FOR OUR NEW 40 PAGE CATALOG!

ANTIGUE ELECTRONIC SUPPLY

(5" 5 MALF A - TENFE. A7 B0 - B B20-0a 11 « FAK IEEE N HEA0 -5l I1IHII'I"II'-"!1-':'?FI"."I

I
|r‘

Subscription Information

Rates within the U.S,

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

Canada by Air (only)......U.S5..$42
Other Foreign Countries by Air fonly).... U.5. $54

Guaranteed Refund at any time for issues remaining on subscription

subscribe by mail or phone
ER

14643 County Road G Phone/FAX (970) 564-9185
Cortez, CO 81321-9575 e-mail eré@frontier.net
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