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Editor's Comments

Dick Houston, WAPK, Silent Key

Dick passed away in the last week of October after a short illness. He was 80 years
old. For the past 11 years he has been our proofreader and also our good friend.
Shirley and I will miss him very much.

Although | knew Dick fora Itmgtin'll.'il met him around 1985) | didn’t realize how
little 1 knew about him until he was gone. As best | know it, he was bomn in one of
the southern states, [ think it was Alabama. He spent his entire youth there. After
graduating from university with a Electrical Engineering degree he went to the
Washington, DC area where he worked for the Navy developing submarine sonar
and communications gear. In the 50's he went to work for Collins Radio in Cedar
Rapids in the broadcast transmitter division. After a few years he transferred 1o the
Richardson, Texas plant where he worked until he retired. He and his wife Barbie
then moved to Durango where he spent a few years keeping all of the broadcast
transmitters in the area on the air.

After Barbie passed away about 5 years ago Dick moved into an apartment. He
occupied his time with the Kawanis Club and volunteer work at the Southwest
Safehouse for Women. Dick liked to go there and read 1o the kids and be helpful in
any way that he could. He was a very caring person,

Besides catching punctuation and grammatical errors Dick contributed a lot by
keeping ER technically accurate. | respected his opinion over that of almost anyone.
When Dick said that something wasn't right | believed him. I'm looking for someone
else in the area like Dick. Wish me luck.

Collins 300G Restoration Update

So far I've been very, very lucky. After getting the transmitter back together after
continued on page 42
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AMI Update—November, 2001

by Bill Kleronomos, KDAHG
Rocky Mountain Director, AMI1
kierosbitearthlink . net

Because of job commitments Dale’s
usual words of wisdom will be AWOL
this month so 1'll do my best to fill in.

The first matter | want to cover is one
that has probably had the most adverse
impacton 75 meter band AM operations
for over a year now. It is the often potent
RTTY signal that’s popped up on 3885,
the nationwide AM calling frequency.
Let me give all of you a bit of background
on this issue and an update on where
we stand.

Last fall, several of us within the AMI
organization contacted the ARRL,
including discussing the matter on the
phone with Jim Haynie, League
president, and asked that the matter be
looked into so that we could work
towards a constructive resolution. Our
DFing efforts have all indicated that
this station is most likely located in the
area of the south Atlantic in the vicinity
of or in South America. Using standard
FSK, it appears to be sending code
groups as opposed to plain text, Since
this station appears to be operating
within our ITU Reglon 2, it's important
to note that in certain countries of South
America, fixed commercial services
have primary rights to the top of our 75
meter band, including 3885 kHz. These
countries are Argentina, Bolivia, Chile,
Ecuador, Paraguay, Peruand Uruguay.
Our plan to deal with this is to first
determine precisely who the intruder is
and 1o contact them directly for the
purpose of making them aware of the
adverse impact they are having on
amateur operations in North America.
It would seem very unlikely that any of
the countries on the permitted list would
be intending their transmissions to be
received in the United States, and that
they could be persuaded to Q5Y, reduce

power, or to use a directional antenna
pattern protecting North America. In
the event this station is not operating
from where internationally permitted,
then our position is all the stronger.

Where do we stand today? Going into
another winter season of 75 meler
activity, there has regrettably been no
apparent follow up on the matter and
the RATT racket is still there. On the
advice of my ARRL director, Walt
Stinson, WOCP, | have directly
contacted the Region 2 intruder
specialist within the JARU, Martin
Potter, VE3OAT. Martin advises me that
the League contacted the FCC about the
malter last year, but at that point the
maiter seemingly dropped through the
cracks somewhere. At the current time,
I'm working to positively identify who
the station is as nothing can be
seemingly done until then. Further
action will be determined by our
findings. | am soliciting letters urging
the League 1o follow through and work
towards a cooperative resolution of this
matter. Notes of support with your
name and call sign can be e-mailed to
me at klerosbiearthlink.net. Youdon't
need to be a League member to express
yvour support. 1 will be forwarding
recetvied names in the form ofa petition
asking for League support of our efforts.
Hopefully, by the time this goes to press
the licensee of the RTTY station will
have already been contacted.

Related to this loss of a piece of our
customary AM operating spectrum,
there has been a considerable amount
of discussion on the Internet about
operating outside the customary “AM
Window” centered at 3885 kHez. | think
this is good advice and to those with
Advanced or Extra class licenses, be
aware there is an increasing amount of
AM activity around 3825-3840 kHz.
Let's loosen the dial locks on those
receivers and join in.

On another note, it appears our
concerns may be lessened concerning a

continued on page 42
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RAS-5, Lost and Found

by Robert Gravel, KIBUB
63 Spruce St.

Westfield, MA 01085
robgrav@aol.com

A picture of my shack circa 1959 appeared in ER #119 and in that picture the
receiver | was using was a borrowed RAS-5. My good friend George Rancourt,
K1ANX, knowing that I no longer had that receiver called to tell me that he knew
where there was one for sale. | wound up buying it for $50. It was in pretty bad
shape—it would have to be repainted and the power supply transformer was
missing—but I did get the coil box with coils and the speaker.

As | was going through the receiver a lot of little things reminded me of that RAS
I had so long ago. On a hunch I called the fellow I had borrowed it from back in '57.
He was one of my mentors Art, WIKK. Even though he's 90 years old now, he
confirmed that this indeed was his old receiver that he had loaned me when I first
got my license. (The only receiver | owned back then was an 5-38B. Art told me to
use the RAS until 1 could get something better. As 1 recall he didn't think much of
the S-38 as a
communications
receiver.)

Art told me that
he had sold the
receiver to a fellow
in Rhode Island
and then it had
went to the Boston
area before coming
back to Springfield.

As you can see
from the photo, the
receiver looks OK
after the new paint
job. The
nameplates were
also missing but 1
managed to find
replacements.
Electrically all that
was required was
some new caps.
Thereceiver works
very good now,
just as [ recall that
it did 40 plus years
ago. ER




Restoring the AN/GRC-26A Communication System

by Ken Kinderman, WB9OZR
50 E 79th St, Apt. 3E
New York, NY 10021

gre2éadarc-5.com

L Introduction and System Description

Thissummer, | was fortunate enough
to acquire a GRC-26A in a condition
best described as fair-to-good. More
important than the condition was the
completeness of the unit. Although
many of the movable pieces were gone,
all of the equipment and cabling was
virtually untouched. Some important
spare parts remained, including a yet-
to-be tested spare 100TH and 250TH,
BC-610 tuning units and coils, and all
but one of the manuals. The contract
date on the shelter is 1950, but MFI
{Moisture Fungus Proof) dates on the
equipment place it around 1953, Also
included was s complete bill of materials
drawn up by Hallicrafters, dated May
1953. This list is critical to the
replacement of missing parts, and to
the proper configuration of the finished
unit. It also answers such questions as,
how big was the fire extinguisher, and
where are the two brooms stored?
Although the GRC-26A shows its
Hallicrafters lineage, by the carly 1950
many other manufacturers were
involved, Including Barker and
Williamson, The BC-610-H tuning units
in my GRC-26A look exactly like those
from earlier years, but they were
assembled by an upstart company called
Heath.

This article, and additional parts to
follow, describe how | came to own it
(we already know why!), and the
process of restoring it cosmetically and
electrically. As | write this, the job is not
yet finished, Therefore, right at the
beginning. | invite ER readers to
contribute to the project with
information, suggestions, historical

insight, or anything else that adds to
our common store of knowledge about
this line of workhorse radio systems.
My desire to share this restoration
project in real time with ER readers
puts diligent historical research
temporarily into the back seat. If you
can add to the record, please do. Some
fine articles on the subject have
appeared (Note 2). In particular we
would all like to hear from anyone who
has had actual field operating
experience with the GRC-26. As |
acquire more information, | will include
it in later installments of this article. In
addition | have set up a website with
photos, a progress report, and expanded
information, where | will also post new
information as | receive il The web
address is www.are-5.com/gre2ba.
The AN/GRC-26A traces its pedigree
back to the SCR-197 (Nate 1), through
the famous SCR-299 of World War 11
(and variants SCR-399 and SCR-499)
{Note 2). Its job by the early 1950's was
to provide the Army with “a
transportable assembly of equipment”
for transmission and reception of radio
teletype (RTTY), wireline teletype, ra-
diotelephone, and CW. The system is
actually quite flexible, offering dual
diversity, simplex or full duplex, and
remote operation. A nice touch is the
capability of running RTT and AM
simultancously. This is made possible
by picking off the RTT signal at the
receiver IF and demodulating it before
it hits the audio system. This avoids
using the BFO to create an audio FSK
signal, and leaves the audio channel of
both receivers free for AM detection. I
vou have ever listened to an FSK signal



The AN/GRC-26A
approximately at the evolutionary mid-
point of the U.S Army’s mobile, mid-
power, H.F. communications systems
used between the 1940’s through the
1970’s.

with the BFO turned off, you'll know
that there isstill a residual clicking noise
audible. The manual recommends
turning on the receiver’s noise limiter
to improve intelligibility of the AM
demodulation. The system on the other
end of the circuit also needs to use IF
demodulation for 2 way communication
to take place. Because this method of
dual modulation depends on the
constant carrier provided by the RTT
traffic, the AM capability was probably
no more than an occasional “intercom”
between the two RTT stations. We will
find out just how effective it all is when

stands

the system is up and run-

ning,.
The manual describes 3
operating conditions:

mobile, mobile-at-halt, and
semi-fixed. In the two
mobile conditions, the on-
board whip antennas are
used. When operating semi-
fixed, two receiving dipoles
are erected, ideally 950 feet
apart, for diversity
reception, and  one
transmitting dipole is
erected within 30 feet of the
shelter.

The nomenclature AN/
GRC-26A refers to the entire
unit consisting of the
communications equipment
and accessories, and the S-
69/GRC shelter that houses
it. The core electronic gear
of the -A version is a BC-
610H, 2 Collins R-388
receivers, teletype converter
and modulator, and the
teleprinters. This differs
from the original GRC-26
which had two modified BC-344 (BC-
312) receivers, and a BC-221 for
calibration. The GRC-26 series itself is
very different from the SCR-299 of
World War II. The family lineage is
unmistakable: both use a BC-610(*) and
tworeceivers. Both were ina hard sided
shelter, mounted on a 2-1/2 ton 6x6
truck, and towed a PE-95(*) generator.
However, the layout inside the two
shelters differs substantially, and the
SCR-299 was capable of AM and CW
only, no RTT. It is the addition of RTT
capability that makes the GRC-26(*) not
so much a different system, as a more
evolved one.

The interior walls of the shelter are
wood, and all equipment is grounded
to 2 inch copper strap running
throughout. This strap connects to the
outer steel sheeting, and to copper clad

continued on next page



Interior view, left hand side, looking
forward.

steel screening under the floor. 1 will
attempt to restore the integrity of this
“shielding”, (ifitever had any integrity).
But I may not succeed given the
corrosion that must still exist at the
junction of some of the outer steel sheets.
Perhaps all that can be hoped for is not
to turn the shelter into one big reradiat-
ing antenna. All equipment uses 2
bladed plugs, with braid straps for
grounding. The entire system is pow-
ered off the 110 volts 60 cycle AC of the
PE-95. Four fluorescent lamps with spe-
cial “noise suppressed” starters run
along the ceiling. The shelter is 12 feet 1
inch long, 6 feet 7-1/2 wide, (an
important dimension as we shall see)
and 6 feet 9 inches high.

By the way, for those of us who care,
a word needs to be said about the look
of the BC-610H. | know I will get some
flak, but here goes. The -H is a “later”
model BC-610. [tdiffers noticeably from
the BC-610E and earlier models. Yes,
there are many electrical improvements,
but the -H has about as much visual
appeal as a welding machine compared
with the artdeco lines, translucent dials,
stepped cabinet, and other details of
the -E version. Nonetheless, it still is a
classic, and still stands as an icon of its
era.

II. Acquisition

After reading Dale
Gagnon's brief but very
accurate description of the
unit, I contacted Fair Radio’s
Phil’ Sellati. See Dale’s
excellent article (Note 3), for
additional photos, and a
description of the unit's
initial condition. Following
a review of some digital
photos Phil sentme, l owned
the unit. The first challenge
was getting it from Lima,
Ohio to the east coast. A
business trip to Houston a
few weeks hence, with the possibility of
diverting through Toledo, gave me some
time to plan the pickup, transport, and
eventual storage. Within a few days |
found Dick Brock, a very knowledgeable
trailer dealer right down the street from
Fair Radio. Dick eyeballed the shelter
and measured the width. A tandem axle
flatbed, 16 feet long by 7 feet wide fit
the requirement, and | asked Dick to
deliver it just prior to my arrival. The
plan was to pick up the shelter with two
forklifts, and lower it straight down
onto the trailer. The less desirable Plan
B was to slide it on from the rear. A
quick education on why Ryder and U-
Haul refused to let me tow my own
trailer left me up a tree until Dick
volunteered to drive it east, with me as
passenger. After arranging for an out-
of-the-way (i.e. cheap) outdoor storage
space in rural New Jersey, the plan was
ready.

From Houston (and a very pleasant
visit with Robert Downs, WASCAB), 1
was off to Toledo. After a bus trip to
Lima, Ron Sellati of Fair Radio was kind
enough to pick me up at the local
Greyhound stop. The next morning
bright and early I showed up at Fair
Radio and met Joe Sellati and the crew.
Steve and the others at Fair Radio are
truly professionals, and they are the
ones who literally did the heavy lifting.



i GABINET
L QY- 1080/ GG -R6A

FRESUENCY
Cv=-187 [wl/an

Interior view, right hand side.

A small glitch with the trailer wor-
ried me a bit: when 1 double-checked
the order with Dick Brock the day be-
fore I got to Lima, he informed me that
the trailer arrived OK, but with non-
removable angle iron railings extending
up 14" on three sides. That meant we
couldn’tdrop the shelter down onto the
trailer. It had to be slid on. Interestingly,
it is the same method recommended in
the GRC-26 A manual:

“If no hoist is available, some other
method must be devised for raising the
shelter to truck level and sliding it on
(1)...” then, using two wooden skids,
“hook the skids to the rear of the truck
platform. Attach ropes to the shelter,
and feed them through the front gate of
the truck; one on each side of the cab.
Attach the other ends of the ropes to a
second truck and pull the shelter up the
skids”.

G
'u’,s/
oL

Easy for them to say! Since
we were now limited to
sliding the shelter on from
the rear, I was concerned
about side clearance. Over
the telephone from
( Houston, I spoke with Dick.
He offered to cut the railings
off. “Before youdo”, l asked,
“how much clearance will
the shelter have on either
side?” “Oh, plenty” Dick
replied, “ a good three
quarters of an inch.” After
much dragging and some
brilliant thinking by Steve,
it worked. By mid-
afternoon, after lunch with
the crew, we were on our
way.,

ITL. Arrival and Assessment

Aftera pleasantovernight
trip we parked the shelter at
its new storage lot, and my
assessment began. The 5-69
shelter itself requires some
repair. The structure is not “battle
hardened” in any way. It is constructed
of plywood with an outer layer of thin
sheet steel. After evidently sitting
outdoors directly on the ground for
many years, maybe even decades, the
wood and steel panels near the bottom
are now corroded, as is the floor. The
roof is varnished canvas over plywood,
and is relatively OK, but more on that
later. Very little corrosion is evident on
the electronic gear: lots of shiny metal
on the insides, and very little damage to
the black wrinkle paint on the outside.
At this point let’s all give a resounding
cheer for the guy or gal who laid the
MFP varnish on so liberally 50 years
ago! For purposes of clarity in
describing the shelter 1 will refer to the
front of the shelter as it would be seen
when mounted on a truck bed, namely
the end with the CY-1050 equipment
cabinet. The rear is the end with the
door.

continued next page
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were designed and installed
to be easily removed. After
50 years, everything slipped
off its shock mount or out of
its cabinet with ease. Most
interconnecting cables are

in good shape, but all of the
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CD-307 cords were brittle.
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They fell apartin my hands,
and will be replaced. The

location of the BC-610

It is clear that the project presents
itself in two parts: 1) the repair/
rebuilding of the S-69 shelter, and 2) the
refurbishing of the electronic gear.
Equally clear is the need to separate
these two parts of the job from each
other. This means stripping the
structure of everything,.

IV. Disassembly

Along the inside left wall of the shelter
is the wooden storage cabinet about 8
feet long and rising 6 feet to the ceiling.
Itis painted the same color as the rest of
the interior, an eggshell finish in pale
yellow. It has felt-lined compartments
for the BC-610 tuning units and coils, as
well as removable box drawers for
spares and accessories. Sliding doors
keep things in place. At the front end is
the CY-1050 equipment cabinet with
thereceiversand RTT converter /power
supply. On the right hand side of the
shelter is the wooden operating bench,
painted an eggshell olive green, and
drilled to accept the mounting bolts
and shock mounts of the various
teletype equipment. All three of these
“furniture” units are securely screwed
to the sides and floor, and undoubtedly
contribute to the rigidity of the entire
shelter. Above the operating bench is
an equipment shelf holding a spare
typing unit, the BC-614 speech amp, C-
808 control unit, and the O-39 oscillator.

Fortunately, all of the discrete
electronic units and the teletype units

causes some problems. It is
| in the rear corner of the
shelter, and the transmitter’s innermost
corner floor mounting bolt is
inaccessible with ordinary tools. A
special T-handled socket wrench, with
a 44 inch shaft, is called out in the bill-
of-materials for the sole purpose of
removing this one bolt. The manual
describes how to gain access to the BC-
610 for repair purposes: remove all but
the front right floor bolt and pivot the
transmitter 90 degrees. Not the most
field-friendly approach. An access door
in the shelter wall would have been
easier, and would not have
compromised the shelter’s security. I
was able to remove all of the equipment
by myself, except for the BC-610H,
which at this writing is still in place.
Removing the wooden cabinetry was
another matter. The screws fastening
the operating bench together were so
badly rusted (no Navy brass here!) and
50 inaccessible that the operating shelf
had to be forcibly removed, but no
damage was done. The storage cabinet
on the left was easier, but had to be
disassembled for removal. Both pieces
of furniture are in very good shape. The
overhead equipment shelf was easily
taken out as well, but it demonstrates
another built-in design flaw: the entire
shelf hangs from threaded rods attached
to a heavy steel strip fastened along the
ceiling. The strip starts at the front end
of the shelter, but it ends just above the
shelfand does not extend the full length
of the shelter. Thus the end of the shelf
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Block diagram of GRC-26A Communications System

hangs in midair, right where the steel
strip ends. (It's easier to see than
explain). Here is the problem: the
monster 125-pound O-39 oscillator is in
exactly the wrong place. Look closely at
photos on the website, and you will see
how the end of the shelf sags under the
weight of the O-39. This has pulled the
ceiling down, actually breaking some
of the wooden ceiling structure. The
problem is aggravated when the shelter
is in motion, bouncing up and down,
greatly increasing the weight of the
oscillator. Thus some repair of the roof
is needed here, But the real problem is
that a modification needs to be done to
shore up the shelf, at least for transit
purposes, so it doesn’t happen again.
Aninteresting discovery I made while
disassembling the interior of the shelter,
and when examining the exterior: except
for some welds at the outside corners,
the entire structure was put together,
and can be taken apart, with ordinary
hand tools. I used nothing more than
screwdrivers (sometimes as chisels!),

pliers and a hammer. It truly shows its
World War Il heritage: easily and
cheaply constructed, rather than
forward-looking to the development of
hardware that requires its own set of
special tools. Working oniitis a pleasure
because results are easy to obtain.

The repair challenges are:

1. The interior floor: It is badly
decomposed and needs to be replaced
entirely. Fortunately, it does not form a
part of the overall structure. It consists
of overlapping plywood sheets, with a
total thickness of 3/4 inch, fastened to
cross stringers that run across the width
of the shelter. Green linoleum covers
the plywood, and probably looked quite
good inits day. The cross stringers seem
in good shape. Under the floor I found
a layer of copper coated steel screening
as mentioned above. Replacing the floor
can be done from the inside. It appears
that the 401 pound BC-610 will not have
to be removed from inside the shelter:
the floor can be replaced in sections,
and the BC-610 can simply be shifted

continued next page



The GRC-26 A manual recommended that the shelter be slid onto the trailer from
the rear.

across the floor.

2. The ceiling: the extreme curvature
at the sides of the ceiling is achieved
using parallel strips of wood. It is these
strips that bear the weight of the
equipment shelf, and they are broken at
that point. The roof has no internal
center bracing, and is further weakened
by a large “sunroof”. Some means will
have to be devised to permanently
support the shelf end to prevent future
failure. Heavily painted or varnished
canvas over plywood is the roof’s final
face to the weather, and needs to be
replaced, perhaps with alayer of roofing
paper under new fabric. Otherwise the
roof is OK.

3. The exterior. Visible in the photos
is the damage to the metal and the wood
along the bottom edges (see Dale's
article or the website). Some damaged
outer panels, both plywood and 1/16
sheet steel need to be replaced. In order
to do so, the shelter cannot stay on the

10

trailer bed with the side railings
obstructing the most important work
area. It needs to be raised.

V. Status as of late October:

As of this writing the shelter is empty
except for the BC-610. All other
equipment is in a separate storage bin
at the same facility in New Jersey, The
plan going into winter is:

1. Raise the empty shelter into “dry-
dock”, plan the reconstruction of the
exterior, but do nothing until the cold
weather passes. Possibly do the floor
immediately.

2. Spend the winter repairing the

cables, cataloging the spares and
accessories, and refurbishing the
electronic equipment, piece by piece.
This may take a while because the
Teletype gear needs to be cleaned,
unstuck, lubricated, etc. Also the plastic
strips on the BC-610 coils all suffer from
a kind of rot, which has turned them to
dust. (Any suggestions?)



The author standing in the shelter doorway.

3. Early in the spring do the external
repair, which hopefully will have been
sufficiently planned to go easily.

4. Reinstall the gear and fire it up!

Hopefully, by the time you read this,
the problem of raising the empty shelter
above the side railings will have been
solved. The challenge is to lift the shelter
above the trailer and rest it across 4x4’s
on the angle iron railing, exposing the
areas that need the most work. It now
rests on 3 lengthwise-laid 16 foot 2x4's
on the trailer bed.

Exactly how to do it has been the
subject of a lot of head-scratching on
the part of Rob Flory, K2WI, Skipp
Tullen, K2PXQ, and myself. How would
you do it? We came up with a solution
and we intend to try it. If it works, all
will be revealed in Part 2. ER

Notes and Bibliography:

1. Teeters, Signal Corps Radio 197,
Electric Radio, December 2000.

2. Hutchens, About the BC-610 Trans-
mitter, Electric Radio, February 1992

3. Gagnon, Time Capsule Found at Fair
Radio Sales, Electric Radio, July, 2001

Other BC-610 articles have that
appeared in ER. They are listed by issue
and page:

136/20
139/14
126/4
127/4
128/4
129/4
69/30
1/14
2/22

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



A Low-Cost Regen

" by Bob Dennison, W2HBE
82 Virginia Ave.
Westmont, NJ 08108

I've built about a dozen regens in the
last twelve years and | thought it was
time to retire. Then | received a letter
from a ham in California wanting to
know where he could obtain one of
those high-inductance detector plate
chokes. I have been lucky and have had
my share of these chokes. These were
once quite common, made by UTC,
Stancor and Thordarson. But, alas, these
are now very hard to find. I decided it
was time to design a radio in which all
the parts are easy to find. I set a goal—
all the parts must be available from the
current parts catalogs.

I got out my catalogs and started
ordering parts. | remembered all those
handsome dials made by National and
Millen. All are gone! Then, in the Mouser
catalog I found a nice little dial made in
Japan with a 0-100 scale and an 8§ to 1
ratio. 1 decided it would have to do.
Next, I needed a flexible coupling to
connect the dial to the tuning capacitor.

Front view of the low-cost regen

I 'hit on the idea of using a short piece of
plastic tubing with 1/4” ID. This might
work if you use a very short length and
the tuning capacitor has almost no
friction. But the tuning capacitor finally
selected had excessive friction so I was
forced to use a commercial coupling. It
will pay to look for one. Check your
friends or go to a hamfest,

The next big problem is the tuning
capacitor. | wanted to specify a readily
available unitbuthere I raninto a really
big problem. I found only one catalog
that listed variable capacitors. There
was one that looked like it might do so
[ ordered it. I am sorry to have to give
you the sad news. This tuning capacitor
was about the size of a walnut—
probably intended for use ina woman’s
purse. The shaft was only .187” in
diameter and flatted on two sides. It
was a shock! But by now I had gotten
too involved in this project to back out,
Tighten your seat belt!




View from the rear

If you really want to build a radio,
you're going to have to find a suitable
tuning condenser. They are out there
but you will have to search for it. Most
AC/DC sets have a 2-gang tuning
condenser. Tl‘yI to find one with a 1/4”
shaft that doesn’thave a dial cord drum
welded onto its shaft. You can remove
rotor plates to get the desired
capacitance.  modified my capacitor so
that the front section had a range of 7 to
148 pF and the rear section 7 to 77 pF.
The large section is used to tune the two
lower frequency bands while the smaller
section is used on the two higher
frequency bands. I had to mount the
tuning capacitor ona bracketsoits shaft
would match that of the dial.

Power Transformer

You can still obtain power
transformers that provide a 125 or 150
volt winding and a 6.3 volt filament
winding but they are not cheap. I found
a neat solution to this problem. There
are still many sources for filament
transformers. Mouser sells a 6.3 volt, 1
amp filament transformer for less than
$5. Simply connect two of these back to
back as shown in Fig. 1. In my set, I
mounted one transformer on top of the
chassis and the other directly below it

so that the same two screws hold each
in place.
The Schematic

The schematic is shown in Fig. 1 and
the coil data is shown in Fig. 2. In order
that each band may be spread out over
a reasonable range, it is necessary to (a)
choose the proper size tuning capacitor,
(b) use the proper size inductance, and
(c) shunt the tuned circuit with a
capacitor to limit the upper end of each
band. The following example will
illustrate the procedure. Consider the
coil for band 1 which we desire to tune
the range 1.7 to 3.5 MHz. The larger
section of the tuning capacitor has a
range of 7 to 148 pF. The input
capacitance of the detector tube is 5.4
pF and the socket and wiring add a few
pF so the total is about 8 pF. The
minimum capacitance (ignoring Cx) is
7+8 or 15 pF. For 148+6 pF to tune to 1.7
MHz requires an L=57 uH. At the high
end of the band the frequency would be
5.4 MHz. But we wanted 3.5 MHz. So
we add Cx and try again. After several
trials, we let Cx=27 pF (note: we want to
use a standard RETMA value). Now we
find L=50 uH, f, =3.7 MHz. The coil
ended up with 40-1/4 turns and tunes
the range 1.78 to 3.4 MHz.

continued next page



Underside view

For the two higher frequency bands,
[ used the smaller section of the tuning
capacitor which has a range of 7 to 77
pE. A jumper inside the coil form selects
the desired section of the tuning
capacitor,

At this point, 1 encountered major
difficulties. The set was overwhelmed
by a strong local BC station and I
couldn’t turn the Regen control down
far enough. When you have two
unrelated problems in a radio it can be
very frustrating. The solution was to
add a wave trap in the antenna lead
(and it needed a low L/C ratio) and the
cathode-tap on the coil had to be much
lower. The 6BH6 tube has much higher
g, than the old 57 used in the early QST
sets so instead of placing the cathode-
tap three turns from ground, only 1/2
turn does the job. And, remarkably, the
next two bands also needed tapping at
only 1/2 turn.

Chassis and Panel

I prefer aluminum rather than steel
because it is so much easier to drill and
punch. The chassis measures 7x9x2. The
front panel measures 9.75x6 and is .062”
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thick. I painted the panel gray and la-
belled the panel controls with decals.
All other controls, tubes and the ANT
and GND terminals were marked with
typewritten labels.
Coils

The simple regen offers another
advantage to the beginner. Only one
coil is required on each band. Less work
and less storage problem. | suggest you
wind coil No. 3 first and save coil No. 1
till all the others are done. When all are
working, cement the turns in place using
coil dope or Duco cement. If you have a
calibrated signal generator, you can
make a graph showing frequency vs
dial setting for each coil.
Conclusion

Occasionally, 1 get a letter from
someone who complains that he built a
regen setand never could getit to work.
I have built at least 20 regens and they
all worked. If you look at the old QST's
and ARRL Handbooks you will see that
people have been building and using
regens for more than 75 years. They do
work and they are fun! ER
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Louis L. D'Antuono, WA2CBZ, in his Brooklyn, NY hamshack. He is one of just
a few subscribers we have in the New York City area.

16



Dennis Petrich, K&OEOO in his new hamshack Within the last year or two, he's
moved his considerable collection of boatanchors from San Jose, Calif. to
Minnesota. Photo by Tom Moll, NOBS.

Twenty-three year old Rich Sudney, KBSTVB, one of our younger subscribers, in
his Vil‘ll-l}.',l.‘-t.’qui[.‘lt‘d hamshack. Photo by Tony Sudney, KSPVW,
17




The Gates if-anguard

by Gary Kabrick, WIGMK
P.O. Box 831

Vail, AZ 85641
wigmk@att.net

While cleaning out the closets at the
local TV transmitting facility where |
work, | came across back issues of
Broadcast Engineering Magazine from the
1960°s. AslRipped through the August
1965 issue | saw an ad for the Gates
Vanguard [ 1 KW AM transmitter. The
Vanguard | is without question the most
odd looking AM broadcast transmitter
I have ever seen. Little did | know that
the Vanguard is also odd on the inside
as well. Thanks to Barry publishing the
ad in ER I have been able to assemble a
good bit of information from a few
knowledgeable people around the coun-
try who have either worked on the Van-
guard or have helped with the research.

Jack Sellmeyer, renowned consulting
broadcast engineer, says that the Gates
Vanguard | used a 4CXI000A tetrode
operating in linear service as the output
power amplifier with an efficiency of 20
to 25 percent. It was driven by a
modulated exciter running on the order
of 20 watts. He has the following to say
about the Gates Vanguard I, "The
genesis of the product came from a
desire to reduce the tube count. Itismy
belief that the unit had its origins in a
research program at Collins Radio in
the late 1950's. A Collins five kilowatt
HF amplifier (possibly a 204-C) was
retrofitted with a medium wave output
network and driven by a medium wave
exciter to investigate the possibility of
developing a single tube AM
transmitter. Several months were spent
on the investigation and a Working
Paper was written describing the
performance including THD, IMD, PA

efficiency and overall efficiency and
heat loads The noise and distortion

performance were quite good when
operating into a test load, but were
highly dependent on the RF load and
the RF environment (proximity of other
stations received from the transmitting
antenna, eic). The report concluded that
it would not be a practical method of
reducing tube count, citing poor overall
load to the building as negative factors.
Collins decided not to pursue the
approach. Oddly enough, a high level
marketing person left Collins Broadcast
for Gates and the Vanguard | appeared
in the Gates product line a short time
later! Overall, it was not a successful
product. 1 would estimate total
production at 250 units or less.”

He also says, "The marketing
department attributed the poor sales
record to the size and looks of the radio.
It looked more like a cigarette machine
than a broadcast transmitter. It was
subsequently repackaged into a regular
equipment cabinet, much like the other
radios they were building at the time, It
was probably 30 inches on a side and
six feet in height with the meters across
the top. It was hyped as the new and
improved “Vanguard 117, There was
very little, il any,
difference in the circuitry between the
two units. A few units were sold before
the product was discontinued in the
late 1960’s. 1 have a hazy memory of
seeing a few on the test line in 1969
when | worked for Gates, [ believe they
were sold outside the country, to Iran |
believe.”

Much of the e-mail | have received
about the Vanguard is that it was a
good sounding transmitter, and that no
one liked it much. Barry Mishkind has
some photographs of the Vanguard, and
even one showing the inside. on his
web site at: www .oldradio.com. ER



Arizona AM Nets: Sat & Sun, 160M 1885 kHz at sunrise. 750 3855 kHz at 6 AM MST, 40M 7293 kHa
10 AN MST; 6M 50.4 MHz on Sat. at 8 PM MST: 2M 144.45 MHz, on Toe. at 7:30 PM MST.
West Coast AM Nel merts Wednesdays SPM Pacific on or aboul 3870ke. Net control alternates
betiween John, WHMIT and Ken, K6CTA
California Early Bird Net: Sarurday momnings at § AM PST on 3870,
California Vintage SSB Net: Sunday mornings al 8 AM PST on 3860 + /-
Southeast Swap Net: Tuesday nights at 7:30 ET on 3885 Netcontrob are Andy, WAAKCY and Sam,
KFTXQ. This same group also has a Sunday afterncon nel on 1885 at 2 PM ET.
Eastern AM Swap Net: Thursday evenings on 3885 at 730 ET. This net is for the exchange of AM
related equipment anly
Northwest AM MNet: AM activity daily 3 PM - 5 'M on 3875 This same group meets on & meters
50 4) Sundays and Wednesdays at 800 PT and on 2 meters (144.4) Tuesdays and Thursdays at 8-00
FT. The formal AM net and swiap session is on 3575, Sundays at 3 PM.
K&HQI Memorial Twenty Meter AM Net: This net on 14258 has beets (0 continuous opsration for
at least the last 20 years 1t starts 80 500 PM PT, 7 days 2 week and usually goes for about T hours.
Colorado Morning Net: An informal group of AMers get together on 3875 Monday, Wednesday
Frday. Saturday and Sunday mornings at TAM MT.
DX-60 Met: This net merts on 3880 at 0800 AM, ET, Sundays. Net control is Jim, NSLUV, with
ahternates. This net is all about entry-level AM ngs like the Heath DX-60.
Eastcoasi Military Net: 1i tsn't necessary to check in with military gear but thal is what this net i
all sbout. Net control is Ted, WIPFWW. Saturday momings a1 0500 ET on 3885 « or - QRM.
Westcoast Military Radio Collectors Net: Mests Saturday evenings ot 2130 (FT) on 3980 « or - ORM.
Nt control is Dennis, W7OHO.
Gray Hair Net: The oldest (of one of the aldest - #4+ years) 160-meter AM nets. 1t mects on Toesday
nights on 1945 at 800 PM EST & 830 EDT. http:/ /www crompdon com / grayhair

S5B Net: Net control is Andy, WBOSNF. The Net meets on 14.293 al 1907 Sanday and is
followed by the New Heathkit Net at about 2030Z on the same freq. Net control is Don, WHSLRG.
Collins Colleciors Association Nets: Technical and swap session each Sunday, 14263 MHz, 20002,
is a long-established net run by call areas. Informal ragchew nets meet on Tues nights on 3805 at
2100 Eastern and on Thur nighis on 3875, West Coast 75M nel that takes place on 1895 a1 2000 Pacific
Calline Swap and Shop Net: Meets every Tuesday at 8'M EST on 3955, Net control is Ed, WAIAM].
Colline Collector Association Monthly AM Night: The first Wed. of each month on 3885 kHz
starting al 2000 C5T (0200 UTC).
Drake Users Neb This group gets together on 3865 Tuesday nights at 8 I'M ET. Net controls are
Crivg, KIMIZX; Don, WHNS; Rob, KESEE and Huey, KDILIT,
Drake Technical Meli Buriday's on 7238 at 8PM Eastern time hosted by John, KBOAT
Swan Users Nett This group meets on 14,250 Sunday afternoons at 4 'M CT. The net control is
usually Dean, WARAZK.
Nostalgia/Hi-Fi Neb: Meets on Fridays at 7 PM PT on 1930, This pet was staried in 1978,
K1JCL 6-Meter AM Repeater: Located in Connecticut it operates on 50.4 in and 50.5 out,
JA AM Net: 14190 at D100 UTC, Saturdays and Sundays. Stan Tajima, JATDNQ is net control.
Fort Wayne Arva 6-Meter AM Net: Meets nightly at 7 PM ET on 5058 MH2. This net has been
meeting since the late 50's. Most members are using vintage or homebrew gear.
Southern Calif. Sunday Morning 6 Meter AM Net: 10 AM Sundays on 50.4. NC is Will, AADD.
Old Buzzards Net: Meets daily at 10 AM Local time on 3845 This is an informal net in the New
England area . Net hosts are George, WIGAC and Paul, WIECO.
Canadian Boatanchor Net: Mevts Saturday afternoons, 300 FM EST on 3745
Midwest Classic Radio Nel: Sat. mornings on 3883 at 7:30AM Central time. Only AM checkins
allowed. Swap /sale, hamiest info and technical help are frequent topics. NC is Rob, WASZTY.
Boatanchors CW Growp: 15465, 7050, TI47, 10129, 14050, 80 on winter nights, 40 on summer nights,
MW and 20 meters daytime. Nightly “net” usually around 0200-0400 GMT. Listen for stations calling
COBA, COGB
Wireless Set No. 19 Net: Meets the second Sunday of every month on 7175 & /- 15 kHr at 18002
(760 + /- 25 kMz alternate). Net control is Dave. VAIORP
Hallicrafters Collectons Assoc. Net: Sundays, 1730-1845 UTC on 14293 Net control vanes.
Midwest net on Sat. on 7280 a1t 1700 UTC. Net control Jim, WBRDML. Pacilic Northwesl net on
Sandays at 2200 UTC on 7220, Net control s Dennis, VETOH



How to Repair a Transmitter

by Jim Hanlon, WSKGI
P.0. Box 581

Sandia Park, NM 57047
whkgittarrl.nel

Part Four

Plug-in Coils, Find “em or Make ‘em

Plug-in coils were quite popular in
older, multiband rigs before the TVI
shielding requirements made it
inconvenient to open up the cabinet lid
to change coils. Rigs in my collection
that use plug-in coils include my Lettine
240, Millen 90800, Hammarlund 4-20,
Globe King 275, McMurdo Silver 701
and the earlier Meissner Signal Shifters.
Several manufacturers including B&W,
Bud and Coto-Coil made extensive
families of plug-in coils, and a number
of transmitter manufacturers (Millen
and Meissner) made them for their own
rigs. Variations include different power
levels. B&W made the "Baby” line (e.g.
80-MEL for B0 meter, “midget, end
link") for 25 watt stages, the "Junior”™
line (e.g. 40 JCL for 40 meter, “junior,
center link™) for 75 walt stages, the B-
series for 150 watt rigs, the T-series for
500 watt rigs, and the HD-series for 1
KW rigs. You may find some of them
pictured in the B&W ad in the rear of
your ARRL Handbook, and I'll include
a picture of some plug-in coils so you'll
know what to look for at the next flea
market. The 25 and 75 walt coils
generally come on a 5-pin, vacuum tube
style, ceramic base. The coils for the
Millen 90800 and the 150 watt and larger
coils come on a ceramic “jack bar™ with
their pins spaced out in a single line.
Fortunately the hardware on all of these
coils is simple enough so that if you
can’t find originals you can make your
own replacements with readily
available materials.

Beyond the commercially manufac-
tured coils, there were also a lot of wind-
it-yourself coil forms on the market. Yot

can still find a lot of home-wound coil
forms in those boxes under the tables at
the better flea markets, and if what is
wound on them doesn't suit your fancy
you can unwind them and start over.

One good source of forms for smaller
coils is the bases of burned-out glass
tubes. Wrap the tube in a towel and
break the glass with a hammer, then dig
out the tube guts, glass and adhesive
from the inside of the base, unsolder
the leads and you have a ready-made
coil form. If it is too short, lengthen itor
make it a larger diameter with some
PVC pipe. | checked some of my B&W
air core coils on my Boonton 160 -
meter on 40, 20, and 10, and the presence
of a PVC pipe inside them did not effect
the coil Q {loss) much at all, so it should
be safe to use for a coil form. If you
don’t have any burned-out tubes, AES
sells 4-pin and octal tube bases,

¥ ou can also mounta coil horizontally
on top of an old tube base. You may be
able to find some B&W miniductor at
the flea market, a ready made air-core
coil just waiting to be cut to size and
mounted, Or you can wind the coilon a
bit of PVC pipe, or wind it on some
waxed paper wrapped around the pipe,
run four beads of airplane glue spaced
90 degrees down the length of the coil,
and slip it off the “form™ after the glue
dries for an air-core coil. You can also
use strips of polystyrene for support or
even for the strips that form the jack
bars on the Millen and the higher
powered "B&W” coil versions. For the
jack bar coils, banana plugs from the
flea market hardware table will serve
admirably as pins. That's what my
commercially made B&W TVL ¢oils use



Plug-in coils. Top row left is a 75 watt rated Coto Coil C$-620-C, 20 meter unit

with a fixed center link. Top centeris a B&W 40 TVL, 40 meter, 500 watt unit with
room for an externally supported centerlink. Top rightisa B&W 20 JVL, 20 meter,
75 watt unit with a variable center link. Bottom left is a Millen 43082, 80 meter,
75 watt unit with a fixed end link used in the Millen 90800 transmitter. Bottom
centeris a B&W 20 MEL, 20 meter, 25 watt unit with a fixed end link. Bottom right
is a B&W 40 JEL, 40 meter, 75 watt unit with a fixed end link.

for pins in their ceramic jack bars. See
specifics in the transmitter examples
from your ARRL Handbook for the
proper number of turns, wire size, coil
diameter and length for the various
bands. AESsells Magnet Wire in smaller
gauges, 21, 22, 24, 28, 32, 36 and 40. For
larger gauges you can use antenna wire
and even 1/4 inch copper tubing from
the hardware store.

A plug-in coil boatanchor should
never be retired for lack of coils. There
are just too many ways to find or make
coils that will put it back on the air.
Scout around at the flea markets, ask
friends, advertise in ER or on the
Boatanchors reflector, and innovate.
You will get or make what you need.
Neutralization

Triodes, when they are used as

21

straight-through, grounded-cathode RF
amplifiers (as opposed to frequency
multipliers), have sufficient coupling
from output to input via the plate-to-
control-grid capacitance so that they
are guaranteed to oscillate. Some beam
tetrode and pentode amplifiers are also
marginal in this regard. To counteract
this tendency to oscillate, a signal 180
degrees out of phase with (that is the
negative of) the signal which causes the
oscillation is deliberately fed back from
the plate tank to the grid tank to
“neutralize” the amplifier. Your ARRL
Handbook discusses the circuits used
to accomplish neutralization and how
to adjust them in the High Frequency
Transmitters chapter under Stabilizing
Amplifiers. | will briefly explain here
how to adjust a classic, capacitive neu-

continued next page



tralized triode amplifier and also how
to adjust a capacitive neutralized tet-
rode/ pentode amplifier.

Single tube triode amplifiers have a
“balanced” tank circuit, with a common,
grounded-rotor and split-stator tuning
Ci and a dual coil in either the
plate or the grid circuit. The coil center
tap and the capacitor rotor are at RF
ground, the tube element (control grid
or plate) is attached to one end of the
tank, and the neutralizing capacitor to
the other end. This balanced tank circuit
produces the needed 180-degree phase
shift between the voltage on the tube
side and the voltage on the neutralizing
capacitor side. A push-pull amplifier
will have balanced tanks in both the
grid and the plate circuits, and the two
neutralizing capacitors are connected
across the circuit from the plate of one
tube to the grid of the opposite tube.
The technique for adjustment of these
capacitors is the same for both
tube and push-pull amplifiers, with the
provision that the capacitors in a push-
pull amplifier must be adjusted
together, starting from the same
commaon position and being changed
by the same amount, in order to keep
the amplifier circuit "balanced.”

Youwill need to couplea signal sensor
to the output circuit in order to make
your neutralizing adjustments. The old
timers used a low powered flashlight or
panel bulb, coupled to the output link.
The ARRL handbook alse shows a link,
crystal diode rectifier, meter circuit that
will work well, Heath recommends
using a grid-dip meter on its “diode”
range tuned to the output frequency of
the amplifier. You can also use an

oscilloscope if its vertical amplifier has

enough bandpass to work at the

amplifier signal frequency. You should
adjust the neutralization on the highest
frequency band that your amplifier
covers, and it will then hold for the
lower frequency bands.

To perform the neutraliring adjust-
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ment, remove the By voltage from the
final amplifier, supply RF drive and
adjust the grid tank for resonance as
indicated by maximum grid current.
Tune the plate tank for maximum output
as indicated by your signal sensor. Now
adjust the neutralizing capacitor(s) to
null the output signal. This adjustment
should be satisfactory for operation on
all bands.

As a check, remove the signal sensor,
attach the output to a dummy load,
reattach B+ to the amplifier, and tune it
up to full power as you normally would.
As you tune the plate current through
its dip, yvou will notice that the grid
current is also going through a peak. If
the amplifier is properly neutralized,
the plate current dip and the grid current
peak will occur for the same setting of
the plate tank capacitor. You may want
to make a slight correction in the
neutralizing capacitor adjustment to
achieve this peak-dip coincidence, but
be sure to turn off the B+ and the grid
drive before touching the capacitor. |
have also found that the level of the 20-
meter, fourth harmonic of my Globe
King 275's push-pull final, as indicated
by channel 2TV, is critically dependent
on the neutralizing adjustment. A
perfectly balanced, push-pull amplifier
thearetically cancels all even harmonic
outpul, so the neutralizing adjustment
that minimizes the fourth harmonic is
apparently also the one that optimizes
the amplifier’s balance.

Beam tetrode and pentode amplifiers,
for example the 6146 final in the DX-60,
can also be neutralized to improve their
stability. Generally the circuit that
provides the 180 degree out of phase
signal is in the grid of the final or the
plate of the RF driver, and the
neutralizing capacitor is just a wire
placed in the vicinity of the final
amplifier tube’s plate electrode. The
adjustment procedure for a tetrode/
pentode amplifier is the same as for a
triode. Remove B+, supply RF drive



and adjust the grid and plate circuits
for resonance and maximum output
indication on your signal sensor. Then
adjust the position of the wire/neut
condenser for minimum output. At that
~ adjustment and with B+ reattached, the
amplifier’s plate current dip and grid
gurrent peak should be coincident and
the amplifier should show no sign of
instability (bouncing grid or plate
~ current) when either the driver plate/
amptlifier grid tank or the amplifier plate
tank current is tuned.
Stabilizing an Unneutralized Tetrode/
Pentode Amplifier

Most rigs using tetrodes or
in the final, 807°s, 6146's, a 4D32 or 513,

6DO5"s for example, depend upon good
- placement of parts and internal
shielding to minimize the feedback
between the plate and grid circuits so
that neutralization is not necessary. You
can tell if an unneutralized amplifier
hasa tendency to oscillate several ways.
The simplest way s to tune the rig up,
preferably into a dummy load, and to
observe the amplifier plate and /or grid
current while you are tuning. If the
amplifier is stable, the currents will vary

smoothly as you make the luning and
 loading adjustments. If cither of the
cirrrents hops up ordown, that indicates
that the amplifier is breaking into self-
oscillation. Another way to find
instability is to tune up with a
transmatch (antenna tuner) between the
transmitter output and the dummy load
and to include an SWR meter between
the transmitter and the transmatch. If
the transmitter starts to put out an off-
frequency parasitic signal, the tuner will
be a poor match for that frequency and
the SWR will abruptly pop up to a high
value,

If your rig is unstable, you have two
choices. You can live with it if you are
able to arrive at a set ol tuning
adjustments that result in stable
operation. But watch out for transients
that might occur on turn on and turm off

or keying—look at the wave envelope
with your oscilloscope for funny peals
and listen for strange clicks. If you can’t
or don't want to live with it, you need to
tix it.

I your transmitter was originally well
designed it probably wasn’t unstable
originally. Something changed to make
it unstable. So your job is to find and fix
that something. Unwanted feedback is
usually controlled by shielding and by
bypass capacitors and chokes. Check
the shielding on your rig. Make sure
that it is all there as originally intended,
that it is properly positioned and
tightened down, and that the electrical
connections at the places where it
attaches to the chassis and 1o other metal
parts are chean, My 32V-3 came to me
with much of the internal shielding
missing. | built replacement shielding
for it as best | could, working from
pictures that | found in the manual and
in advertisements and from marks and
brackets thait | found in the rig, When |
finished, | had eliminated its TV, but
the final was still exhibiting classic
symptoms of instability, After L got tired
of “living with it,” 1 opened it up one
more time and found that one of my
shields was not well snugged down to
the edge of the deck separating the
driver stages from the final plate tank
compartment, When | improved that
fit, my instability prablem completely
disappeared,

I you've tried everything and your
rig still shows signs of instability, yvou
may want to consider neutralizing it.
There are a couple of ways to proceed.
In his June 1962 QST article “ A ‘Novice
Gallon® or General 150 Watter,” Lew
McCoy floated above ground the side
of the driver plate / final grid tank tuning
capacitor that would normally be at
chassis ground. He physically insulated
the capacitor rotor from ground and
connected a 150 pF capacitor from there
to ground. That allowed him to get the
required 180 degrees out of phase sig-

continued next page



nal from the rotor side of the capacitor.
For a neutralizing capacitor he used a
tab of metal about 1/2 inch wide and 3-
1/4inch long bent into an L that was 3/
4 inch long at the bottom that he
mounted on a standoff insulator be-
tween his two6G)5 final amplifier tubes.
He adjusted the position of the tab until
the final was stable when he tuned it

Irecently did a similar job on my DX-
40. The DX40 6CL6 driver is coupled to
the 6146 control grid through a pi-match
tuned circuit. The side of the pi-match
attached to the 6CL6 plate is 180 degrees
out of phase with the other side that is
coupled to the 6146 grid. | ran a piece of
stiff hook-up wire from the plate side of
the pi-match up through a hole in the
chassis and next to the 6146. | attached
my oscilloscope to the RF output
connector, removed B+ from the final
plate and screen, tuned up the grid
drive, adjusted the plate tuning
condenser for maximum indication on
the scope, and then adjusted the length
and the location of the neutralizing
condenser wire for a null in the scope
pattern outpul,

Another way is called "link
neutralization” in the ARRL Handbook,
My brother and | used it on a plug-in-
coll Lettine 240 whose 807 was singing
Hs own tune, We wound a second link
from insulated hookup wire around the
final plate tank coil and connected it to
a similar link wound around the
oscillator /driver plate coil. It takes a
little cut and tey, but when you get the
links properly connected so that the
signal from the 807 plate is bucking the
grid drive (the required 180 degree
phase shift) and you adjust the position
and size of the two links properly, the
amplifier will be neutralized and will
stop oscillating. We glued the links into
position, and of course we had a set of
links on each band’s coil set.

When do you need a Transmatch, a
Harmonic Filter
A transmatch or antenna tuner 1s not

a part of your transmitter, but it is an-
other external accessory that you may
need to get your rig on the air. Unlike
today’s solid state rigs that are designed
to work into a 50-ohm load with no
more than a 2-to-1 SWR, most vacuum
tube boatanchors have the ability to
match a much wider range of loads. For
example, my Heath DX-100 is rated to
match resistive loads from 50 to 600
ohms. A rig with a pi-maich final plate
tank usually can load a wide vaniety of
coax fed, unbalanced loads. On the other
hand, if vour rig includes a low pass
filter in its RF output like the DX-60 or
if you intend to use an external low pass
filter as insurance against TVL vou
really should present a matched load to
the filter. Because | run a center-fed
Zepp antenna with a two-wire, balanced
feed line and 1 use a low pass filter, [ use
either a homebrew balanced tuner oran
Ultimate Transmatch, a Murch 2000,
with a balun to translorm my feed line
impedance to a 50 ohm load. 1 use a
Heath HM-102 or a Radio Shack SWR
meter on the input side of my tuner and
I adjust the tuner for zero reflected
power as indicated by a 1.0 standing
wave ratio.

The ARRL Handbook has directions
for building several different types of
transmatch in the Transmission Lines
chapter, and you can also buy one if you
prefer. You should select one that will
interface well with your antenna’s feed
line, A balanced tuner like the Johnson
Match Box is a good choice for a
balanced, two-wire feed line. A T-circuit
like that found in the Ultimate
Transmatch and in many of the MF]
tuners works well for coax line. A husky
balun on the antenna side of a T-circuit
will also allow it to match a balanced
line.
If you are using a trap dipole or
vertical or some other antenna that
presents a low SWR load to your trans-
mitter at one or more of its harmonics,
vou really should check for harmonic

continued on page 40



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

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

Episode 6

The LP Record

Frank Flynn's big black Cadillac
pulled into a parking space near the
front of my store. It was almost 5:00 pm,
very close to my closing time; 1 knew
something big was brewing. Mr. Flynn
was the manager of the Ft. Smith office
of Arkansas Radio, Philco distributor
for the State of Arkansas. Frank
normally did not call on dealers—he
had salesmen for that duty.

| watched the middle aged, portiv
gentlernan step from his car, don his black
topcoat, retrieve a heavy leather brief-
case from the back seat, lock his car, and
step toward my modest little shop.

After the usual greetings, Frank said,
“Bruce, is that little coffee shop in the
‘dime store’ open this late?”

“Yeah, I'm sure they are, the store
closes at ix. I'm ready for a cup myseli—
I'll go ahead and lock up for the day,
then we can take our time.”

Nosooner had our coffes been served
than Frank turned to me, and in a
confidential voice said, “Bruce, you are
not going to believe what | am about to
tell you. All Philco dealers are about to
get a big jump on competition. We have
developed something that is truly
revolutionary—and only Philco has it
We have invented a phonograph record
that has amazing fidelity, and plays for
ONE FULL HOUR—there's 30 minutes
of music on each side. We call our new
invention the LP record, LP for ‘long
play’—get it? Furthermore, "Frank,
continued, "The LP record runs much
slower, It revolves at only 33-1/3 RPM
and requires practically no needle pres-

sure. The pickup is light as a feather. Do
you realize LP records will last at least
ten Himes longer than present day
records?™

Frank walted for some sort of answer,
preferably one expressing enthusiasm,
amazement, and admiration of the
Phileo Corporation. It did not come,

My exposure to the revolutionary
pro<lucts of the Philco Corporation dates
back to the 30's. The summer after
graduating from High School | worked
for a few weeks for the Famous
Hardware Company—Springdale’s
largest hardware store. The Famous was
a franchised dealer for both Zenith and
Philco. The company first began selling
Philco radios in the early 30's. When
they got a chance at a Zenith dealership
they jumped on itimmediately. A move
that proved both wise and profitable.

Driring my brief tenure there, Philco
was spending a lot of money plugging
their "amazing' record player that
literally played musicona beam of light,
This was years before the laser was
invented, however, Philco advertising
copy writers managed to convey the
idea that somehow, someway, Philco
record players reproduced sound by
using a light beam—and they did. The
pickup head on their record players
was immense—triangular in shape,
about the size of a deck of plaving cards,
only thicker. This large head served a
twolold purpose; it contained the ‘Rube
Goldberg™ electronics, and due to the
immense size, helped conceal the fact
that sound was still reproduced by a
stylus riding the record grooves,

continued nest page



The electronics consisted of a light
source, a lens to focus the light, a small
first surface mirror attached to the upper
end of the needle holder, and a PE cell,
The needle was located in the apex of
the triangular head, the light source on
one of the base corners and a PE cell on
the other corner. You can see that with
all this mess pushing a needle into a
record groove, long record life was a
myth.

Now, please understand, Philco
advertising did not say that a needle
never touched your records; they said
that you played your records on a beam
of light. They thought that the average
reader would believe that Philco was
scanning the record with light rather
than a needle. Anyway, the idea died a
year or so later and was forgotten by all
but the few who bought the machines.

Perhaps | should take a few
paragraphs and explain more fully the
distribution system as it existed in the
years before discount stores, and so-
called fair trade laws. [t's a far different
business climate than that of today—a
completely different world.

Inthe ‘Golden Age of Radio’ very few
manufacturers sold direct to the retail
dealer. In my state for example, Philco
wis sold by Arkansas Radio, Zenith by
Williams Hardware Company, and RUA
by the Frank Lyon Company. These state
distributors were free to set up
‘franchised dealers’ as they wished.
Normally, towns with a population less
than 10,000 had only one dealer for each
major brand, However, this arbitrary
figure was left entirely to the discretion
of the distributor. To the best of my
knowledge a distributor could grant
franchises as he saw fit—but small
towns seldom had two dealers for the
same make of radio. Few manufacturers
of radios sold direct to the retail dealer.
Two that did were GE and Magnavox.
I'm sure there were others, but those
are the ones | remember.

Thus, coming out of World War 1l as

a new businessman | was bucking ‘the
establishment.” Old, well-financed
stores had ‘tied up’ most choice
franchises. [ had to ook for radios to
sell that were somewhat less popular
with the general public. Fortunately,
the ‘Famous Hardware let Philco slide
into their number two slot when they
bought out our local Zenith dealer, thus
obtaining the Zenith franchise. As a
matter of fact, they slowly quit stocking
almaost all Philco products.

During this time, Philco was big in
the radio parts business as well as in
radios and record players. By 1948 |
was using several hundred tubes a
month, selling about two dozen ‘farm
packs’ (batteries) a month, and was
slowly building up a good trade in
radios. Where the Famous’ was buying
perhaps $300.00 worth of Philco
products a month, | saw the possibility
that Arkansas Radio just might be
willing to grant me a franchise to sell
Phileo’s if they gol most of my parts
business. | was right. My parts bills
alone usually ran over $2,000.00 a
month.

This was a period when stores literally
had to fight their way into the radio
business, Then, as now, the battom line
was money. If you could afford to place
i large enough order, state distributors
would often ‘open up’ a new dealer,
The word ‘franchise’ as applied to radio
and television vanished into oblivion
back im the sisties when our government
decided that franchising was not in
keeping with the current laws governing
business, but in the late 40°s and 50's a
franchise was considered a necessary
part of any retail business. There was
one big problem with the franchise
idea—lovalty between retail merchants
and state distributors was rare indeed.
In a future column I'll tell you how |
lost / surrendered the Philco franchise.

1| would be amiss if | did not mention
one company that stood tall and straight
amid this field of stubble—I refer to the



Magnavox Company. Perhaps others
have different opinions—fine. | am
giving you the facts as | experienced
them.

Magnavox was sold factory direct.
There were no middlemen. To become a
Magnavox ‘Home Entertainment Cen-
ter’ you were required to maintain a
shop, an attractive showroom of ap-
proved size, full line of Magnavox prod-
ucts, and trained service technicians.
Magnavox dealers were required to
stock an adequate supply of Magnavox
parts for all products in the line. You
had a retail price that was firm. There
were no sales, or dumping of merchan-
dise, other than those sponsored by the
company on a Nationwide basis.
Though your markup was somewhat
less than most other major brands, vour
profit potential was greater because
competition did not undersell you. The
normal markup for a Magnavox dealer
averaged around 27%, with big-ticket
items being a bit more and promotional
items somewhat less. However, if you
decided to sell a $200.00 TV for $159.00
(for example) and if you advertised the
price, or if another dealer got hold of a
sales ticket showing you sold the set for
less than retail, you could be cancelled
oul as a dealer. A Magnavox truck
would show up at your store, pickup
your unsold merchandise, write you a
check, and say “good-bye." At least this
was the story told to dealers when they
‘signed on' with the company. | never
actually knew of this happening, but |
never knew a Magnavox dealer who cut
his retail selling price.

This was really more of an advantage
for the buyer than for the Magnavox
dealer. The modest markup was calcu-
lated to allow dealers to make a profil
and maintain a reliable business. Those
buying from other dealers, especially at
discount stores, often found themselves
with no service, poor service, and often
overpriced service. This was seldom
true when you purchased a Magnavox.

Magnavox was certainly not perfect,
but once | obtained the Magnavox
tranchise [ was never tempted to look
for another line of electronics. My
relationship with Magnavox was
pruﬂtﬂ:ltﬂtd relatively trouble free.

Today, it is far different. Almost
anyone can buy any brand of electronics.
Most merchandise is sold in a box, and
the warranty may very well be between
you and the manufacturer. Markup is
wild and shysters abound,

Let's return now to the story of Philco
how they invented the LP record, Frank
and [ returned from the coffee shop and
he laid oul his 'program’ for me. | was
to purchase a number of LP record
player attachments immediately. It was
a modest request—a dozen or so player/
attachments. “Hold on a second,” You
might say, “LP records were not yet
available.” Philco had thought of that.
They had a Philco demonstration record
with all types of music on it that we
could sell for only §1.95, provided of
course that the customer bought the
record player attachment for $29.95,
Philco had only one product that played
LP's—the $29.95 attachment that
connected to any radio. | bought a bunch
and sold ‘em all, even though the
customer had only one record. 1t seemed
that in those days, everyone wanted to
be fiest,

Customers were safe. Within weeks
almost every dealer in town, with the
exception of RCA, had some sort of LP
record playing attachment for sale. The
LP ook off like a rocket, and record
stores were soon well stocked with LPs.
Why did RCA not jump on the
bandwagon? They rushed to market
with a little 45-RPM player. It never
caught on with serious music cusiomers,
but was an instant hit with teenagers,
and a godsend to ‘Juke Box' aperators.
As for the LP being a Philco invention—
my research indicates that the micro-
groove record was invented by Peter
Carl Goldmark, and was a product of

continued an page 41



HV Probe Adapter
a simple way to use a hamfest special

by Tom Marcellino, WIBYM
13806 Parkland D,
Rockville, MD 20853
WiBYMiaarrl.net

I you need to measure high voltages
and don’t have the test equipment, then
you maybe interested in this article.
Whenl uy!hgh voltages |'m specifically
talking about values from 1,000 to 10,000
volis although this adapter and HV
probe can be used at 1000 volts and
below and will safely measure to 30,000
which i« bevond the average ham needs.

Orver the past few vears |'ve destroved
several DVMs attempting to measure
voltages within their capability. For
instance most DVMs have a 1000VDC
range and | have managed to burn out
these instruments with less than
1000VDC applied. The internal spacings
onthe PC boards and /or rotary switches
are under rated being too narrow for
these tials.

When dealing with high power Class
C finals, Class B linears, high power
modulators, high voltages are
encountered, These are usoally in the
range of 1,500 to 4,000 volts, Even the
typical 100 wath transmitters using 600-
B0 volts may be a problem to measure.
Therefore how do you measure such
values. The highest range | have is on
an antique EICO VTVM of 1,500 volts
and 1,000 volts on both a Keithly 160
and HF 427A. If yvou have a Triplett
VOM and HY Probe as described in this
article you will be able to measure 6,000
volts full scale.

Well | do have the Triplett HV Probe
which is rated for 3KV and when used
with the matching VOM will yield 20K
ohms per volt. Unfortunately 1 don’t
own the matching VOM and have
become very sensitive to using my other
instruments for high voltage

measurements. The Triplett HV probes
are very often seen at hamfest (you can’t
miss there large size, rocket shape and
red color) and nobody seems interested
in them. They usually can be purchased
for a low price anywhere between 55 to
$15. | think they are worth every penny
even at $25. The probes are ruggediy
built and have a built-in attenuator
resistor. The resistor is actually two 300
meg ohm units in series the size of a
pencil.

The physical calibration setup is
shown in Figure 1 and the circuit for the
adapter and probe is shown in Figure 2
along with the calibration hookup. No
rocket science here as you see it's a
simple series resistance string to
ground. The object here is to select a
value as low as possible (o sampleacross
using the lowest range in the measuring
meter, In my case | have an HI* 427A
VOM. This meter was another hamiest
purchase for $25. 1t has some very nice
low end DC measurement ranges of 0.1,
0.3 and 1.0 volts full scale, This meter is
solid state, and portable; able to run on
just two 9 voli batteries. The original
size battery is still available for a cost of
about $25 if you are a purist. Another
feature that vou want in the measuring
meter is very high input resistance. The
HP 427A has a 10 meg ohms input
resistance for all ranges. This value is
tvpical for most VTVMs and high end
DVMs. Of course there are the FET input
meters that even go higher

With approximately 600 meg ohms in
the total measurement circuit, there is
no fear of loading down the high voltage
circuit being measured. The HP 427A s
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looking across roughly 70K ohms with
its 10 meg ohm input impedance. This

ratio of 142 to 1 induces
minimum loading.
Calibration uses a Keithly
160 DVM as the standard. It
is connected directly to the
source of high voltage. Any
Hi Z input meter of known
accuracy can be used as the
standard. If your standard
loads the measurement
circuit, remove the HV probe
and set the voltage source to
500 then remove the
standard and connect the
probe—then make the cal
adjustment. After a few
cycles of this, the adapter
will be calibrated. There is
no need to calibrate to the
maximum adapter/probe
capability. This is based on
the wverification of the
measuring meter’s input
attenuator (range switch). In
other words you must check
out and establish whether
the meter input range switch
is accurate i.e. verify the
ranges and needle accuracy.
The accuracy of this whole
method is based solely on
this verification. The HP
427A is set to the 0.1 scale,
i.e. 1,000 volts full scale. To
verify the higher scales
simply change the input
range switch to 0.3 and 1.0
and the needle will drop off
to the 500 volt reading on
the corresponding scales,
I've been using the HV
probe and adapter for about
a year with no ill effects.
After all not much can go
wrong with a string of
resistors having 5 micro
amperes of current flowing

through them at 3000 volts. To aid in
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the measurement I also labeled the
meter’s front panel and adapter box

continued on paged2



The “Not So Scratchy” Apache

by Glen E. Zook, K95TH
410 Lawndale Dr.
Richardson, TX 75080
grook#home.net

Back in late May of 1959, | made my
very first contact as a novice using an
Apache transmitter. Now, before
anyone starts thinking about over power
and VFO operation, let me say that this
was K9BPV's (ex W2Z5K) Apache and
he plugged in a crystal for the 40 meter
novice band and cut the power back to
75 waltts input (the requirements at that
time). Using his S20R (highly modified)
as the receiver, | was able to work
KNSPO, who lived one state over (he
was in [llinois and 1 was in Indiana).

From that day on, | always wanted an
Apache. The closest that | got for years
was my second primary station (original
novice station was a Globe Chief 90A
and Hallicrafters $-107) which included
the Apache’s older brother, the DX-100,
that | obtained in early 1960.

Well, a few weeks ago, | suddenly
became “ Apache poor”! 1 obtained two
Apache(s) for doing some repair work
for a local amateur, then, another one
{along with the Mohaw k that L was really
after) in a trade “deal”.

After redoing the first two, | put one
of them on the air. Reports from stations
that | worked on 75 meters (and who
were nol local) said that the audio
sounded "OK”, Then, | worked a friend
of mine. He asked if | were going
through puberty again' The audio
sounded fine, but certainly did not
sound like me. Although | definitely
have a higher pitched voice than many,
the “scratchy™ Apache was taking it
much higher.

Well, | “pulled” the book and took a
look at the schematic. Also, my friend
sent me e-mails with all sorts of sites on
the Internet that talked about

modifications for the Apache audio.
After taking a look at the various
“suggestions”, | decided to go it on my
Wn.

Now it is a fairly well known fact that
dise ceramic capacitors are not the best
things for audio, and Heath used a few
of them in the Apache. Also, o get some
decent “lows”, a “fair” amount of
capacity is needed.

Although some of the Internet
suggestions said to eliminate the
“clipper” stage, [ decided to try toavoid
this if at all possible. Frankly, 1 was
looking for a very simple method of
improving the Apache audio without
having to do a lotof modifications. This
is keeping with my beliefs of the
“principles of the conservation of my
finances and energy” (vou can read
“cheap and lazy”™).

Looking at the schemaltic, there are
three capacitors that are very “subject”
to cause problems, Twoof them are low
value, and the third is a dise ceramic.
All three are coupling capacitors in the
lower audio stages.

What [ did was to change capacitors
Col, Col, and Céd to 0.01 mFd 400 volt
“orange drop” capacitors. C61 and Cod
are 510 pF capacitors in the original
circuit and C60 is a 0.01 mFd disc
ceramic. All three of these capacitors
are located on the terminal board located
next to the audio preamplifier stages.
You may ask why | used 400 volt
capacitors. Well, ljust happened to have
quitea few onhand! You can use higher
voltage capacitors, but | wouldn’t go
any lower,

I took one end of each of the 510 pF
capacitors loose and bridged the 0.01
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mFd capacitor across the terminals.
That way, if 1 ever decided to return the
transmitter to its original configuration
I could do it with a minimum of effort,

The 0.01 mFd disc ceramic capacitor
is “buried” although it is also on the
same terminal board as the other two
capacitors. To replace this one, | took
loose the wire that goes to pin 1 of the
6AL5 and the input to the “low pass
filter”. Then, | connected the “orange
drop” from the side of C60 that connects
to R39 (100K) and the wire that [
removed from the terminal board. The
capacitor “floats”, but, if you keep the
leads short enough, it “self-supports”
from the terminal board very nicely.

After these three capacitors were
changed, my “local” friend was
contacted. He said that the audio was
much more “natural” sounding. Then, |
submitted it to the “acid” test, the local
3880 morning “net”. Well, the stations
that are the most critical of how the AM
signal sounds gave it “rave” reviews!
My friend e-mailed me that L had finally
“arrived”!

[ have described this modification to
several otheramateurs. Those who have
made the modification have e-mailed
me that they also are getting “rave”
reviews on their audio.
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I do not know if those stations are
setting their audio levels the same as |
do, but I am setting the audio gain
control (behind the key jack) atabout 40
percent. The gain control on the front
panel is at about 8 o’clock. The reading
on the meter in the modulation position
isabout 150 mA on peaks. That seems to
give about 100 percent modulation
without over-modulating.

I know that there are many
modifications that have been suggested
on improving the Apache’s audio
characteristics, some are very
complicated and some are fairly simple.
This one is about as simple as it gets. If
you are looking for a way to make your
Apache sound better, and are basically
“lazy” like me, you might just try this
modification. It sure works for me! ER

Clatternet: 850 shift RTTY roundtable,
on 10137 kcs USB Saturday, starts 0930-
1000 Pacific time.

A complete index of the entire 12 years
of ER is available forviewing ordown-
loading at the following website:
http://www.qsl.net/n%00



R-390A Automatic Gain Control Circuits

by Ray Osterwald, NODMS
P.O. Box 582
Pine CO. S0470

Although the Collins-designed R-
390A is a fine receiver, several circuit
design arcas have caused problems for
civilian users like me who preter to use
the equipment for amateur radio or SWL
purposes, Two of these that always come
tomind are the lack of a product detector
for S50 and CW reception, and the
strange AGC response of the stock
receiver in the “fast™ AGC position. The
product detector problem has been
solved for the most part with thi
excellent aftermarket units now being
offered—see the ER ads for full details.
However, as far as | am aware, AGC
distortion has never been [ully
addressed. Modification articles have
appeared over the vears, and there have
also been third-party AGC generators
produced. The favorite of these seems
to be audio-derived AGC circuil, which
uses the separate line audio output to
drive a diode bridge mounted on the
rear panel of the mainframe as an
external AGC generator, 1t makes a nice,
quick-responding AGC, A user can
actually control the AGC attack time
with the line level gain control. The
problem I've had with audio-derived
circuits is what do you do when you are
pero-beal with a strong carrier and don't
getany audio to make AGC voltage? Or
how about in AM when a strong carrier
is present without modulation and you
get AGC, but notenough? Hhave always
thought that an RF-derived AGC
generator with a very fast attack
characteristic and selectable decay times
without the distortion of the stock
circuitry would be nice in the R-390A,
Ten years ago | published an AGC mod
that had those features, but T did so by
merely disconnecting the delayed AGC.
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The AGC distortion was eliminated, and
would work well for the average range
of signals, but it was also doing a good
job of masking the weak stuff. It would
also produce AGC voltage for tube
noise, [ was aninadequate compromise
that traded one irritating feature for
another, but 1 felt it was better than
nothing. When linstalled the Longwave
mechanical filter upgrade, | decided to
fix the AGC problem once and for all
and have a receiver what would stand
up with the best of them. This article is
about the results of my work. The
bottom line is that l added a zener diode
to the cathode circuit of the AGC
rectifier to produce a different kind of
delayed AGC.

Let's look at the AGC circuit design
first. | have no idea of what the Collins
designer was originally trying to
accomplish; 1 can only speculate from
the information available 51 years later,
Figure 1 is copied from the technical
manual, and | have added part of V504,
the dth IF amplifier. Find the junction of
R545, R546 and C546. | have drawn a
big box around this location. AGC
voltage is developed at this point as in
hundreds of other receivers. When the
IF signal swings positive, the AGC
rectifier tube conducts. IF coupling
capacitor C546 has a negative charge
across it. When the IF signal goes
negative, the tube stops conducting. The
charge acquired on C546 has flow 1o DC
ground through R545. As it does, the
junction of R545 and R546 MIGHT
become negative with respect to chassis
ground. Isay "might” because there is
apositive voltage at the junction of R545
and R546 that is designed to delay the
generation of negative AGC voltage



“until a certain input signal level is
~reached. The cause of the AGC problem
 in the R-390 is the circuit used to clamp
the AGC a “few” volts positive.
~ In Figure | | have added the
suppressor circuit of V504, According
 to the circuit description in the technical
manual, the junction of R546 and R547
is connected to the suppressor grids of
the AGC IF amplifier and the 4th IF
~ amplifier so that their suppressors act
as positive voltage clamps. This
arrangement is supposed to “prevent
the AGC line from going more than a
few wvolts positive.” The R546-547
junction is connected to a B+ voltage
- divider made up of R544 (2.7 meg), R546
(180 k), and R545 (100 k). The voitage
~ divider makes the plate of the AGC
- detector idle with a positive voltage
offset. This prevents development of
~ negative AGC bias until the positive
~ offset is overcome. The suppressor
. clamp is supposed to prevent the line
from going too far positive. Using the
pentode suppressor grids this way as
~ voltage clamps is not conventional. Here
is a description of how it works:
 Years ago in the vacuum tube days, it
was common practice to make the
~ pentode suppressor grid do weird
~ things in the design of wave shaping
and computing circuits. The R-390
designer might have borrowed from this
practice. The function of the suppressor
grid in a pentode is to prevent electron
~ flow between the plate and the screen.
Anything that gets hot inside a tube can
emit electrons, including the plate
structure. This is called secondary
~ emission. Secondary emission is also
caused when high-velocity electrons
flowing to the plate “knock™ other
electrons free of the plate structure.
. However it happens, secondary
emission causes a space charge, or a
cloud of free electrons, to form between
tube clements. We usually think of the
plate as an attractor, but without the
. negative gradienl appearing between

the suppressor grid and the plate that
has been set up by the zero-potential
supptessor grid, the plate can becomea
virtual cathode and emit electrons.
These carry over to the screen grid, and
the resulting electron flow adds o total
screen current. In a4 normal pentode
amplifier, any increase in screen current
causes a decrease in plate current.

Through esperimentation it was
discovered that by making the
suppressor grid positive with respect
to the cathode, which deliberately
increases the screen current, the tube
would turn into a constant current
source. Figure 2 is an example of this
action, but note that this is NOT the
configuration used in the R-390A. The
triode switch tube, V1, charges the
capacitor “C” in the plate circuit. A
trigger, or “gate in” signal starts the
charge sequence. The normal load
resistor of the triode has been replaced
by the pentode acting as a constant
current source. Essentially, the capacitor
is charged through the plate resistance
of the pentode. Another way of thinking
about it is that the plate resistance is in
series with the B+ supply. The plate
resistance s held more or less constant
by the action of the positive bias on the
suppressor adding o the sereencurrent,
Any increase in screen curtent causes a
decrease in plate current, and a change
in plate resistance,

I think Colling adapted part of this
design method to the R-390 AGC cireuit.
By connecting the output of the B+
voltage divider to the two suppressor
grids, in theory, the junction of R546
and R547 shouldn’t ever go more than
about 6 volts positive with the bias
values used on V508 and V504. If it
does, screen current in V504 and V508
increases, the screen impedance
decreases, and the voltage at the R546-
547 junction is prevented from rising.

The positive voltage offset on the AGC
detector delays AGC rise in the R-390.
In most R-390A receivers this is about 6

continued next page
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Figure 1. Stock R-390A Circuitry

This is because it takes some
finite amount of time for the
space charge between the
cathode and plate to
disappear and for the tubes
to start acting as normal
pentode amplifiers when

vy

GATE <
IN

the suppressor potential is
low. This acts like a “release
clamp” and the hysteresis
action holds the junction of
R546 and R547 slightly
positive just long enough for

Figure 2. Using the pentode as a
constant-current source

volts. The voltage can be reduced some-
what by contact potential in the AGC
rectifier. So, for AGC bias to appear at
the grids of the controlled tubes, the
positive offset voltage first has to be
overcome, plate potential has to swing
thru zero, and then it has to go far
enough in the negative direction to
deliver enough AGC voltage to prevent
distortion.

By watching the charge across C548
in the AGC-fast position with a fast-
triggered oscilloscope (unavailable to
the designers in 1949), 1 was able to
discover that there is some hysteresis
associated with the suppressor clamp.
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the AGC-controlled stages
to go into distortion. Then the AGC
takes hold all at once, producing a “pop”
in the received audio. | also found that
the infamous distortion in AGC-fast is
caused by R-C charge integration across
C548 working together with the
hysteresis loop in the suppressor clamp
circuit. During certain conditions, like
rapidly changing CW signal levels, or
syllabic SSB speech waveforms, the
AGC current waveform lags
significantly behind the rise time
required to prevent RF distortion. At
times, the AGC can actually be slightly
positive, adding to RE distortion, rather
than preventing it. The hysteresis time
delay is never the same from one cycle
to the next because of the dynamic
conditions in the plate, screen and grid
circuits of 4 tubes.



Figure 3. Bottom of IF chassis showing modification details.

All I did to fix the problem was to
redesign the delayed AGC circuit for
zener diode bias in the cathode of the
AGC detector. See Figure 3. Since there
is very little zener bias current, a large
value resistor connected directly to the
B+ line and a cathode bypass capacitor
isall that is necessary. The 1IN4738 is an
8.2 volt zener. With my particular
receiver, this amount of bias at the
detector cathode delays AGC until 1
microvolt (uV), or -107 dBm, input is
reached. AGC idles at -.8 volt at the RF
amplifier signal grid with no signal,
which is about right for a remote-cutoff
pentode like the 6DC6 or 6GM6. AGC
rise is delayed until 1.1 uV is reached,

orabout-104 dBm. The AGC rise time is
about .5 microseconds.

In the stock R-390A AGC is delayed
until a 5 uV (-93 dBm) threshold is
reached. This is roughly an 53, allowing
for 6 dB per “S” unit, | feel this is too
much delay. If it is assumed that the
average minimum discernible signal is
about-127 dBm, or .9 uV, then there is a
34 dB range with no AGC control
available. This gives strong, fast-rising
signals a good chance to produce AGC
overshootand RF distortion. The Collins
75A-4usesa3uV (-98 dBm) AGC delay
and seems to work well. The S-line re-
ceivers use about 1.5 uV AGC delay. In
a receiver with .5 uV sensitivity at HF,

continued on pagedl



A Broadcast Transmitter Primer

by Chuck Teeters, WAMEW
841 Wimbledon Drive
Augusta, GA 30909

Most hams know little
about BC transmitters,
except they are big, good
looking things that sound
nice on the air. When one
shows up for sale they jump
at such a big beautiful
electronic do-dad without
knowing what they are
getting into. (Our esteemed
editor being one who
jumped —check ER 147) I've
had a little experience with
them as I've done five
conversions to 75 meters,
most recently a CCA AM-
1000D one KW. Back in the
late sixties | reworked a
Raytheon RA-250 for 75
meters. Then an RCA BTA-
500M. | bought an ITA-
1000A that was real, real
cheap. About 6 years ago |
converted a Gates 250GY to
75. For 15 years | had a one
third interest in a class 3B
station with two AM
transmitters that 1 kept
going on 1410. In 1946 1 had
to rebuild a WECo 250
watter after a fire. So, |
would like to pass on some
comments about BC
transmitters that | know a
little about, 250, 500, and
1000 watt units from 1940 to
1960 so you may be better
prepared when you chase after that big
monster.

First, about the big part, they really
are big. In the forties and fifties stations
wanted to impress the public and the
equipment was massive. For example

Try this with your Globe King! The
Gates 250GY has 59 cubic feet inside
its cabinet.

the “little” Gates 250 walt transmitter
from 1952 is 78" high, 40" wide, and 34"
deep, and 1 say little because it is



compared to others of the same vintage.
‘A Gates kilowatt from the fifties is 72
‘wide. The CCA 1000D we moved last
year had to have the wiring harmess
disconnected and the cabinet cut in half.
The Gates 250 is a lightweight at 900 [bs.
The RCA 250 weighs 1340 Ibs and the

250 is 1425 Ibs. Move up to a
kilowattand the Gates is 3100 Ibs. Newer
ones like the CCA (1965) shed a few
pounds but are still heavy at 2052 lbs.
Remember none of these things will fit
through a 307 doorway.

To move these things, about one fifth
to one fourth of the weight can be
removed. Doors, trim panels, blowers,
transformers, chokes, and reactors
wsually come out with no problems,
many just sit in the bottom but mark
wires, and locations. For safety and a
little more weight reduction remove
fubes, crystal ovens, plugin relays,
timers, meter panels, and anything else
that plugs in. If the transmitter is still in
service you have to disconnect the AC
input, which is three-wire 220 volt
service, hard wired, no plugs on these
things. Also locate three other
connections in addition to the antenna,
the audioinput, frequency monitor feed,
and the modulation monitor feed. And

guard the instruction book as they are
wery hard to come by these days. L spent
over a year looking for info on the CCA
before Greg, KX4R stepped in and
graciously helped me out.

RF wise these things are simple, a
erystal oscillator, buffer, driver, and PA.
Newer transmitters combine the buffer
and driver. Tubes are B07s, 513s and a
pairof 810s in the final on the older 250
watt stuff, and 833s in the kilowatts.
Newer ones use tubes like 12BY7s, 6146
and 4-400s. The finals run two tubes in
parallel. There are two or three tuned
circuits, butfer plate maybe, driver plate
for sure, and the PA tank. All are tuned
to the output BC frequency. The first
rwoare small and easy, they usually are
tuned by wvariable capacitors or

How to Repair a Transmitter from page 24
inductors by either a slug or shorted
turn. Remove about half the capacitance
and inductance if it was tuned above
1200 kHz to get it to 3885 kHz. If it was
tuned to the low end of the BC band cut
both down to one fourth. A grid dip
meter makes it easy.

The final tank is a pi-L or pi-T section
with a second harmonic series tuned
trap on newer units. Most are tuned by
inductance change. Some of the old 250
watt units use vanable caps. If it uses
variable inductance tuning and vou
have some big variable caps go for a
conventional output pi using handbook
values. If not, try putting the variable T
section loading inductance in the tank
circuit, remove hali the fixed input

and put about 1400 pFd on
the output side of the pi. Remove the
rest of the T section, original tank coil
and second harmonic trap. The grid dip
meter is again the way to go. There will
also be a multi-tapped RF choke across
the output, or a link on the tank which
is the pickup for the modulation
monitor, Keep itif you can asitis usetul.
It provides a 10 watt sample of the
output. Metering is normal and very
complete with a multifunction meter to
check everything, with separate meters
for high voltage and final plate current,
an POC requirement. You may find an
RF amp meter that is not connected to
anything. It is not a real RF meter buta
wA meter that was connected to a remote
thermocouple at the antenna base.

The audio is two stages in the newer
and three stages in the older
transmitiers. All the andio stages are
push-pull. All run class A except the
last, the modulator which is class B if
the modulator uses triodes, usually
810s, or 833s. The newer stuff uses 4-
400s operating AB1. All have negative
feedback around the whole audio chain.
The audio input is through a 600 ohm
transformer. There is no gain control,
the input level was adjusted externally.
The normal level required is between

continued on next page



10 and 16 dBm, about a tenth of a watt.
A nine volt battery and a carbon mic in
series connected to the input will work
fine for testing. The modulation
transformers don’t have RF final plate
current running through the secondary,
they are capacitance ¢ ACTORS &
reactor or choke to the final. This keeps
the transformer from saturating and
killing off the low audio frequencies.
The tetrode finals have a 50 henry or so
choke in the screen feed so there is no
screen winding on the modulation
transformer.

There are usually three power
supplies, a HV of 1500 to 3000 volts for
the PA and modulators, a B plus of 250
to 750 volts for the rest of the RF and AF
stages, and a bias supply of negative
100 or so for the modulators, Newer
Colling and a few others use the fixed
bias on the PA also, In most the RF
stages including the final use only grid
leak bias. The low level audio stages
use cathode bias. There is no protective
bias on the final as these units were not
built for CW, The protection is overload
relays, which take care of excitation
failure, arc over, and miss tuning. High
voltage power supplies are full wave
using mercury vapor rectifiers, Bbs and
§72s /8008s. Filters are choke input with
oil filter caps. The power supplies have
big. by ham standards, bleeders
resisters, dissipating about one fifth of
the output.

Older transmitters have filament
adjust pots and voltmeters on the PA
and modulator tubes. All the
transmitiers have a power outpul
adjustment. The old ones run the PA
voltage up and down with a big pot in
the ground return. New ones use a
loading adjustment for power control,
Mormal range is at least 5% over and
10% under rated power. A lot of these
units have a power output cut back for
night time operation, 1 KW to 250 or 250
to 100 watts out. If so, there will be
some relays that switch the power

transformer primaries to reduce the
output voltage. (ITA used a screw in
heater element, just like the old BC-
610s. CCA uses a Variac) The power cut
back gives you a low power tune up
capability.

If the transmitter was built before the
days of unattended remote control
operation, (and not modified later) the
control ladder is not too complicated. A

mounted switch/circuit breaker
in the 220 line and /or a relay to make
the fine connection controlled by a panel
switch usually labeled START or
FILAMENT, This puts power on the
filament transformers, bias power
supply, time delay relay, and blower if
there is one. The time delay, usually
about 45-60 seconds is to let the heater
eathode and mercury vapor tubes warm
up. When the TD operates it makes
power available to the plate relay
through the interlock chain which
includes the door switches, blower air
switch, and any other covers or doors
where you can get inside. The plate
relay is controlled by a PLATE or
CARRIER switch. Various pilot lamps,
usually with 356 110 volt bulbs, indicate
what is going on with big bright 1”
indicators marked with things like
FILAMENT, READY, INTERLOCKS,
PLATE, and OVERLOAD.

There will be at least 2 overload relays,
one in the PA filament return and the
other in the modulator filament retum
to open the plate relay and shut down
the transmitter. The more deluxe have
overload relays in the low and high
voltage power supplies negative returns
also, The Super Deluxe models will have
automatic reset relays connected to the
overload relays, that cyele them two or
three times before a shul down, (I
disconnect the recycle stuff and let the
averloads shut the beast down the Hrst
time, much safer that way)

Later units, or modified ones, have
more relays and external metering
connections for remote unattended



Cliff Kurtz, N6ZU, with his Gates
250GY. He operates it on 75 meters.

operation. There will be a start relay for
sure, and connections for the remote
start, interlock check, remote plate relay
control, remote overload reset, remote
power outputadjustment, and a remote
power cut back relay control. Some units
will have a local-remote switch to select
which input controls the relays. The
FCC mandatory meters, the PA plate
current and voltage will have external
connections, in the ground lead of the
panel meters. The feed is usually 1 mA
for a reading equal to full scale on the
transmitter meters. For ham operation,
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the remote plate relay con-
trol makes a fine push to
talk control point. A coax or
open relay, mounted on the
top by the antenna
connector, connected in
parallel with the plate relay
will take care of antenna
transmitter-receiver
switching and disabling.

Powering up a BC
transmitter is fun. Pull all
the rectifier tubes, and

disconnect the primary of
the bias, low, and high
voltage transformers. Put
the power to it and if things
are OK filaments and pilot
lamps will light, the blower
will run, and after a while
the time delay will operate,
usually indicated by a
READY lamp. Open the
doors to check the
interlocks. Close all the
doors and the plate switch
should operate the plate
relay. Remove the power
and connect up the bias
transformer primary, putin
the bias rectifier, and start
again. Check bias voltages
on the modulator grids, find
the adjustment and set it as
far as it will go negative.

Preheat the mercury vapor rectifiers
by plugging them in and running the
filaments ONLY for 20 or 30 minutes.
Connect up the primary of the low
voltage transformer, start up, let the TD
cycle and hit the plate switch. Check the
low voltage, tune up the low power RF
stages and check for grid drive to the
final. Power off and connect up the high
voltage, switching the power cut back
to low. If there is no power cut back
connecta 1200-1500 watt 115 volt electric
heater or hair dryer in series with the
HV transformer primary. Put the power
to the monster and hopefully you can

continued next page



tune the final for some output. The plate
voltage meter should have a reading of
half or less than normal. When you are
happy with everything remove the
electric heater and go for it. The final
touches are adjusting the modulator
bias, checking audio, and looking at the
meters for normal readings.

So end of a fast lesson on broadcast
transmitters. If you have never done it,
there is probably no stopping you, so this
should give you a head start. If you have
done it you'll always wonder why you
got rid of that monster. Broadcast
transmitters are like boats, youare happy
when you get it and happy to see it go. |
didn’t think I would ever try again, but |
just found a Raytheon RA-250 that can be
had for the asking. It's my all time favorite
as it has motor driven tuning capacitors
and is a great big beautiful brute. All I
need is to talk the wife out of the spare
bedroom. ER

Repair a Transmitter from page 24

radiation. You can’t do that with the
receiver in your own ham shack, it will
always pick up your harmonics whether
they are being radiated or not. If pos-
sible, ask a friend in your vicinity to
listen for harmonics at twice and three
times the output frequency of your rig.
[ haven’t had a harmonic problem per-
sonally, probably because I use an an-
tenna tuner that provides an additional
degree of selectivity and harmonic re-
duction and because my Zepp antennas
don’t present a low impedance in the
ham bands. If you have any concerns
about suppressing second and higher
order harmonics, there is a simple “half
wave” filter that you can build, one for
each band, that will attenuate the sec-
ond harmonic by 30 dB, the third har-
monic by 48 dB, and so on. These filters
are described in the Nov-Dec 1949 GE
Ham News and in the Radio Handbook
(see sidebar). Lew McCoy built these
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Figure 10
SCHEMATIC OF THE SINGLE-SECTION
HAL E-WAVE FILTER

The constants given below are for o char-
acteristic impedance of 52 ohms, for uze with

RG-8/U

i, and ZIE-SB/U cable. Coil Ly should

of the operatin,
f_nqwn:y with Cy, and the same with L, an:"
C4. This check can be mada by soldering a
lowsinductance grounding strop te the lead
between L; and L where it passes through
the shisld, When the coils have been trimmed
to resonance with o grid-dip meter, the
rounding strap should of caurse be removed.

his filter type will give on attenvation of
about 30 db to the second harmonic, about
48 db to the third, about 60 db to the fourth,
67 to the fifth, ond so on Increasing of o

rate of obout 30 db per octave,

G, G5, G C—Sllver mica or amall ceramie for low
powar, tronsmitting type ceramic for high power.
Copocitonce for different bands is given below:

160 metars—1700 pfd.
80 metors—B50 uifd.

40 metors—440 (Lpfd.
20 maters—=220 jipifd.
10 meters—110 puid.
6 meaters—~&0 upfd.

Ly, Ly—May be made vp of sectlons of BAW Minl-
duetor for power levels below 250 wotts, or of
no. 12 enam. for power up to one kilowatt. Ap-
proximate dimensions for the colls are given
below, but the calls should be trimmed to rese-
nate ot the proper frequency with o grid-dip me-
ter as discussed cbove. All colls except the
onas for 180 meters ore wound B turns per Inch.

160 meters—d.2 ph; 22 turns ne. 16 enom., 1"
dia. 2" lom

80 ml.rl—z-'l phy 13 4 17 dia, (Mo, 3014 Mini-
duetor of no. 12)

40 meters—11 jth; By, 17 dia. (Ne. 3014 or no.
12 et B rp.i)

20 mwtera—0.55 jhy 7 t2 %" dia. (Ne. 3010 or
e 12 & B tp. 1)

10 meters—=0.3 phy & 1. %" dio. (Mo. 3002 or
no. 12 at 8 1.p.i.)

6 meters—C. 17 pih; 4 . ¥ dlo. (Mo, 3002 or—
no. 12 ar B 1.p.1.)

filters in coffee cans, as he described in
“Harmonics, Harmonics, Harmonics,
How To Keep Them off the Air,” QST,
May 1960, pages 16 and 17. They kept a
lot of Novices using boatanchor
transmitters in the 50’s and 60’s from
getting “pink tickets.” ER

Ed. Next month part 5.



EEA Automatic Gain [rom page 35
agood R-390A, a 1 uV AGC delay is
a good balance. Very weak signals are
notmasked and AGC control takes over
‘quickly for most of the receiver’s dy-
namic range. (This is assuming you have
selective filters installed.) If a larger
AGC delay is desired, install a different
- zener diode, perhaps 12 volts or so. |
have not experimented to reference a
- given zener bias voltage to a particular
- AGC delay. As they say, “individual
results may vary!”

Here are the steps to do the AGC
1) V508: Connect pin 2 to pin 7. This
connects the suppressor grid to the

cathode for normal pentode amplifier

operation. _
- 2)V5M4: Connect pin 2 to chassis ground.
Here the suppressor grid is ground-
referenced

-3) Return V508 to 6BA6, the stock
configuration. Some operators use a
BAK6 here to increase AGC loop gain, a
common AGC band-aid.
- 4) Remove R544. This disconnects the
voltage divider and the original delayed
- AGC circuit from the AGC detector plate
circuit.
' 5) Install the zener diode, the 15 Meg
- resistor, and the .01 uF bypass at the
- AGC detector cathode, pin 3 of V09A
per the diagram in figure 3,
6) Realign 2503,
- 7) Enjoy normal AGC!
 IVs interesting to note that Dr. Carl
- Zener first proposed the Zener effect in
1934, The Zener effect accounts for the
 electrical breakdown in solid dielectrics
below 5 volis. Above 5 volts, the
avalanche effect explains diode
breakdown as described by K.G. McKay
in Physics Review, 15 May 1954. One of
the first products to evolve from single-
crystal silicon experiments was the
- zgener diode. National Fabricated
Products made the first commercially
~ available zener diode in early 1955. It
- would have been nice to see this AGTC
- modification incorporated into produc-

tion R-390As, because it certainly could
have been possible.

I kept the audio-derived AGC
generator in place for a while, but ended
up removing it It turns out that strong
signals tend to cause distortion when
the line gain is turned up too far. | think
this is probably because of rectified
audio getting onto the AGC line.

That's it for the R-3%0A AGC. My
receiver is now working so well that |
have forgotten all about the problems,
and enjoy it for what it is, an often
overlooked and underrated performer.
ER

Radio Service from page 27
CBS. In all fairness, Philco did build the
players for Goldmark and CBS. ER

*Rube Goldberg. Many years ago a
cartoonist, Rube Goldberg, became
famous for his cartoons showing very
complicated ways of doing a simple
job. For example, a cartoon might
feature a machine that involved several
mechanical steps to ultimately pour a
cup of coffee, or scratch your back.

TUBE COLLECTORS GROUP
FORMED: The new tube collectors
association is now in operation. This is a
non-profit, non-commercial organization of
collectors & history enthusiasts focusing on
all phases & vintages of tube design. The
founding tof the group is Al Jones,
h'll’l‘lwluhhumnhhhnm!dm
tube collection. For more details &
complimen copy of the association’s
bulletin contact Al Jones, CA, (U7 464-6470,
Ludwell Sibley, OR. (S41) 855-5207, or mail
request to POB 1181, Medford, OR 97501,



AMI Update from page 2

recent bill in the US Senate designed to
insure “demilitarization” of surplus
equipment. The bill is only intended to
apply to egquipment of military
“significance”, and not to obsolete
equipment suchasan ARC-5setor ART-
13 transmitter, according to the ARRL
Legislative and Public Affairs Manager
Steve Mansfield, NIMZA. As
mentioned in a recent ARRL letter, this
issue has also been of concerm to vintajge
fircarms collectors as represented by
the National Ritle Association.
Nevertheless, it might be a good idea to
cXpress our concerns (o our senators
about the possible loss of this heritage
equipment to the sledge hammer.
Certainly, a clarification of applicability
should be part of the bill. While we
don’t want missiles going to potential
enemies, it's clear that equipment such
as an R-390 is no more a potential
menace to our country than anything
currently manufactured by leom,
Kenwood or Yeasu. The legislation
mandating destruction of equipment
capable of further military use is Section
1062 of the Department of Defense
appropriations bill 5.1438.

Finally, a reminder for the upcoming
2nd Annual AMI Heavy Metal Rally
which will be held this year on the
evening of Saturday, December 22 This
QS0 party is expressly for the purpose
of showcasing our armada of restored
Tall Ship broadcast transmitters,
homebrew and military iron, mecting
new friends and revisiting old
acquaintances. While everyone s
welcome, the rule of thumb is a
transmitter weight of a minimum of 250
pounds or 250 watts! The event is from
sunset on into the wee hours, and this
year we're adding 75 meters to the mix.
Suggested operating, frequencies are
1885 kHz eastern USA, 1900 kH:
western USA, 3880-3885 kHz and 3835
kHz, nationwide. As we did last year, a
trophy will be awarded the winner of
the most votes for "best sounding”

station, as sent to and tabulated by the
impartial judges at ER Magazine.
So that wraps it up this month from
the foothills of the Rocky Mountains.
73, and Mod-U-Later! ER

Probe Adapter from page 29

with the corresponding 1,000, 3,000, and
10,000 pext to the .1, 0.3, and 1.0 ranges.
This setup is very safe to use with the
large plastic HV probe. It has been
reliable giving consistent readings. The
calibration is verified from time to time
but there has been no need to recalibrate.
This idea is applicable to many other
voltmeters. Remember to have at least
10 meg ohms input resistance on the
measurement ranges. Other meters

probably will require a slight variation
of the adapter resistor string to calibrate

properly. ER

Editor's Comments from page 1

it was torn down for transporting, it
fired up straightaway on 1440 and ap-
peared to function just as the engineers
at Collins intended it to. The next step
was moving the driver stage to 1885
This was accomplished with no compli-
cations or difficulties. Where I'm hav-
ing problems is in the neutralizing cir-
cuit and final output stages. As soon as
I get this issue into the mail I'm going to
begin ‘picking brains’ (consulting ex-
perts) and should have the 300G put-
ting out RF on 1885 in short order. Next
issue | hope to have a complite report
on the project with some interesting
photos. | think that everyone will find
the 300G to be a very interesting rig.
N&CSW
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Phone/FAX (970) 564-9185

ER
14643 Hoad G
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FOR SALE: Repair and restoration on all vin-
tage equipment; 45 years experience Barney
Wiooters, WEKS(L, B3003 E. Manafield Ave, Den-
ver, 0O B0237, (303) 770-5314

FOR SALE: Radio books, magazines, catalogs,
manuals (copies), eadion, hifl, parts. Send 2stamp
LSASE, David Crowell, KATEDE, 40 Bria rwood
Rk, North Scltuate, BRI U2ZHS7. ks e pi@funo com

FOR SALE: New Ranger 1, Vallant 1, & Navigator

dhials, frey numbers in green, with all the

fust like orlg, - $17.50 ppd. Broce Kryder,

WOLWW, 136 Sliders Knob Ave. Franklin, TN
67

FOR SALE: Countermeasiires oy g set, AN/ WEER-
10 5010750 Mz, 9 bands, simultaneous display
of freg, spectrum & modulation info on dual

ys. manual, 1200 lbs - $4500. Carl Bloom,
CA, (714) 639- 1679 or 17781 | Idmcimail com

FOR SALE: Military Rado manuals, orgs &
reprints. List for address label & $1. For sponfic
freed Eree bo write on (best) el Robert
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FOR SALE: Collins 5Line aluminum knob in-
lays: small (exciter/TA tuning) - $1; 30L-1 - §2;
spinmet )/ plain (main tuning) - §, Charlie, K31ICH,
13192 Pinnacle Lane, Leesburg, YA 20176 (540
H22-5641

FOR SALE: Malliceafters, RME, Gonset, othors.
Albsosome mllitary, besteguipment, VHE/ RF amps,
more. LASE, Don Jeffrey, POB 1164, Monrovia,
CARINT

FOR SALE: Mew Collins winged lapel pin, still
have meatball vershon, either type - $595 « 7S¢/
b, WaZZ, 1362 Via Ranche P'riy, Escondido, CA
92029, (FE0) F4T-8710

FOR SALE: Send SASE for large list of excess
parts. publications, ham & test gear. KAAFW, 104
Glenwood Dy, Williamaburg, VA 23185

FOR SALE: Mohawk/Apache drum dial
reproductions. email for details. Ron. ABSWG,
abSw ity linuxing com; (281) 491-7823

FOR SALE: Vintage Radio Service. We repair
radios, recond changers, radios home, auto, hube &
trarsistors, 1900 19980 Ken Hubbard, KAYWERN,
POB 752, Beloit, W 53512 (68) 362-15%

FOR SALE: Military: PE 100A pwr umit. BC 1018
pecorder. Racal umtr rove TRA 932 pwr sply U
10161 Hesth tube testers TC2 TT1 manusds Bl
Coolaban, 1450 Miami [, NE, Codar Rapads, 1A
02 (319) ¥O-ETS

443

FOR SALE: Maval revr's RAK, RAL RAO, RBA,
KB8, RBC, RBL, RBAL some checked. pwr splys
availabie - 7590 $150, deperiding typeconds. Card
Bliscm, CA, iT14) w39 167y of
TS lbencimnail com



FOR SALE: OEM Hoath belis - $2.50 each shpd; or
104 e $2 each shipd. Semd check or money order,
Roberta Hummel, 202 Midvale [y, Marshall, Wi
53559

FOR SALE: Manuals for old ham gear of the “30s
to the "70s. Check WEBR Catalog www hi-
il coim

FOR SALE: NOS TCS haseplates still in factory
shipping wrap - 2/815; RX cables - §10.«shpg
Cari, KNGAL, 12 %th Ave. 1E San Diego. CA
SN, krvia Milbearthlink ret

FOR SALE 2001 COLLINS CALENDAR now
shipping. 15-months, all color! $14.95 postpaid
USA and Canada. Trnity Graphics, 5402 1/2
Mormningsade, Dallas, TX 752008 woww kicSim oom
FOR SALETRADE: Misc. parts, tubwes, for tube
prar. Sancy Blaise WSTYW, 30440 Edgar Travkos
Rd.. Hammond, LA TOMI chyris-S5.com

FOR SALE: Older type electronic parts &
hardware; free vintage flyer, Madl order since 1954
Bigelow Electronics, POD 125, Bulfton, OH 45817

FOR SALE: VM parts, new baved electron tubes,
new Heathkit parts, mew panel meters, Norm,
1440 Milvon S0, Benton Harbor, W1 49022

FOR SALE: Bulld your own “Midget” bug
rephication by KEYON, ca 1918, foatured by K4TW)
in O Magazine, May, 9. 10 detaibod blueprints.
FAX (S07) 3458620 of e-mail<bugsitmnic net>
FOR SALE: Parts, tubes, books, oct. Serd two
stamp SASE or emnail for lst. Wayvne LeTournesn,
POB 62, Wannashs, MN 56761, whilicteitarr] net

FORSALE: Tubes We spenalisr inearly receiving,
& collector tubes & tube relatesd boods. Send for
tree catalog or see www. Lathauer com. Ceorgr H
Fathauwer & Assexc, 658 W. Firdt St Sie 4, Temper.
AZ BSIR] (4800 - ThAe, tubesigeoest net

FOR SALE: Vintage equipment ot the KSCX Ham
Gallery Clansufied Addy section. Vit the Largest
Antique 051 Card Callery htp 7 hamgaliery mm
NOTICE: T-)48 Registry. For info w2ar@asol com
Subscribe to the T-368 & BC 510 reflector at- hitp-/
1 groups. yahoo.com / group / T-68_BC-610

FOR SALE: Lots of old radio & related books.
Eugene Rippen, WHSSES, www.muchstulf com

FOR SALE Strong steatile antenna insulators.
Lengths from two o fifkeen inches. SASE for list.
Jehn Biwer, W2ER, 16 Fairline Dr.. East Quogue.
NY 11942, (516]) a53-5350

FOR SALE! (2) oa Mational type N German Silvor
dials, ane 0- 100 & one 1000 < both $17.50 + shpg,
Henry Mohe, WINCX, 1005 W. Wyoming St.,
Allentown, PA TR0,

FOR SALE: Collins restoration. Frerything inside
& out W make it a8 Art Collins built it 50 yrs
experierae. Wl [/ NAPZ. 1L i815) 734255 or
M Raol com

FORSALE: Tubes, NIB or tested posd, prced ko
SASE tor bist. WATHDL, 167 Hwy 935, Salmon, (D
BWaT

FOR SALE: Timw hour meter 230V 80C nerw - $10:
Davenattenuastor, varibbe, new - $10. foe, WaCAS,
CA, (916} TI1-8261

FOR SALE: B-29A, exc condx w/case, 558
converier, spkr - $1200 7 B S-3808 - $90. Ron, ML
(517 3 4-1107

FOR SALE: Serlal #5911 THT, I'S7, (NB7, DRT,
AVXT, narrow SSB fllber in TRT), nlee rig - 495 +
shpg. W2AQ, small jensdad@webiv net

Electric Radio Tuning Meter

ER Store, 14643 County Road G, Corter, CO 81321-9575
9T0-564-9185 * er@frontier.nel

This wnit (buill by Ron Hankins, KEAPK)
allows you to tune up right on op of a QSO
with only milliwatts of RF going to the an-
tenna. Once the antenna is brought inlo reso-
nance shown by o meter null, (lip the switch 1o
operate and you're ready bo go. Saves friends
and saves tube finals

SO-239 connectors connect andt o transmit
ter, dummy load and antenna. For more infor-
maticn on how this device works see ER860

woww khdph com

$49.95 plus $4.50 S&H
Slemry bas b gmaranies
Worns Slaadgri ard amd Amerian Dopress

i
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The Radio Finder

"Classic Radios That Work"

BARKER & WILLIAMSON: 6100
CENTRAL FLECTRONICS: 100-Y
COLLING: KW-1, KWh-1. EWA-2 75A-]
DRAKE: R4, R4B, T-4X w/ AL, T-4XC w/AC

ELIMCO: 5119 communications systerm: T-102 R- 104, PS5, controd oonsole; S5B- JO-F ampliber

A -}

HALLICRAFTERS: S85 SX-43, S%-100, HT-12-B HT-33-A
HAMMARLUND: MO 170-AC, HO- 1M ACVHEF, HO-180-AC, 5200 speaker
HEATH: 5i-%¥x

JOHNSOMN: Challenger, Kanger. Irvader 200, Thunderbolt, V122
MOTOROLA: K W

NATIONAL: NUX-3 w /1S mphar

MILITARY: BC- 380w/ AC, BC- 48] w/ AL

joel Thurtell, 11803 Priscilla Lane, Plymouth, MI 48170. 734-454-18%0

finderftradiofinder.com / www.radiofinder.com

CTI ComTec, Inc.

Amplifiers and Communication Equipment Built the
way it should be built, RUGGED!
The SYSTEM 4 amplifiers use a common power supply
to power 4 different amplifiers, HF, 6 meter, 2 meter and
440 MHZ, Using 2- 4CX2508s or Rs, these amplifiers
wre efMcient and compact. We also manufacture the most
efMcient Vertical Antenna system on the market. The
AVT Vertical with remote ATR Tuner, transfers all the
power to the antenna. For more info, check out aur web
site at www.clicomtec.com or call 186 445 5545,
Authorized PENT A LABS distributor of tubes

& parts.

lae | Clawie Ct, Novrek, Palm Coast, F1. 12137

“We Build it to Last™.
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WANTED: SW3 #33A and 035 cods. | will trade
my extra cosls SW3 ool Hank Bredehorst, 2880
Addrian St Newbury Parle CA #1300 (N05) 98-
-

WANTED: WW [l German, Japanese, ltalian,
French tubwes, ranuals and parts. Bob
Cerabam, 2105 MW Mth, Offclahosma Ciry, OK 73112
() 5253376, bghocael com

WANTED: Parts for a TNWC GIFT-750 umitr. | need
the AM modulstor deck and other parts 1o restore
this unit. John, KFZJQ (718) 873-0524

?ﬂmm

WANTELD: Heath Coar. unassembled kot catakogs
and manuale. Bl Robbins, 539 Chickader Dy
Kalarmazoo, M1 £900%9 (6160 1757078, bhillrobisne:-
ket

WANTED: Long wire ants ATI01, ATI0L GRC-9;
DYES/ 105, PPRTGRCY, ise CP12 & 13
GRCY, BCMS pwr conn PLOIOZ/ 103, KAIZOR,
388 N Main St Stonington, CT 06378

WANTELE: | wish 1o with owners of
National FB7 / FIBXA / AGS coil sets. Jom, KE4DSP,
108 Bayfield Dr., Brandon, FL 33511

jo clitfordd@junc com

WANTED: Globe King 500 B/C, Viking Valiant
1/, Viking 500, Heathki Mohawk. Prank, (916)
6354994, frankdellechaiedisprintmail com

WANTED: Mational SW- 3 maodel ], version 3, Uses
32-32 30 tubes, Dvan Showalter, WSPIR, 72
Buckboard R, Tijeras, MM 87059, (505) 286-1370

WANTED: Corlling 32V & Collins P5A neries, Globe
Secuit; Narional SWHL KIEW, CA, (916) 35109,
frankdelochaletbsprintmall com

WANTED: Nallonal Co mpany emblems,
ewcutcheons, logos (rom equipment. Adso WW T
rove's manufactured by National. Don Barsema,
1454 Byron SE, Grand Raplds, MI49506. (B16) 451-
9874, dbarvemaiiprodigy et

WANTED: 1950's Popular Electronics; 1961-65
Heathkit catalogs & Kadio-TV Experimenter. john
Curtis, WOCAR, 1146 5 Franklin 5t., Englewood,
TS0 10, (300) 781-8027, wecar@arrlnet

WANTED: SCHR60 components, BC- 10803, BC-1084
displays, any APS-4 components. Carl Bloom, CA.
(7140 699 1609 or TTTH ] Dl immail com
WANTED: BC-191 for my AKT-13 jor buy S300,
st work ). Bill Hill, WZXW, 510 E 25¢h Ave.,
Cordele, GA 31015 (229) 273724

WANTED: AN-290r - 298, BC- 1367 (for SCR-5536),
BC-188{p/ 0 SCR-179) Joseph Pinreer. KCSITD, 5186
Hill S., Kingston, TN 37783
b Spciprantmail com

WANTED: Hallicralters SX88 or SX115. Larry
Kedmond, 413 Bediort Dr., Duluth, GA 3009,
(770) 495-719%

WANTED: Rack insues of QR or RADIO AGE
magazines. Gary PFender, WSULO, 450
Cunningham R, Celina, TN, 18551, (931) 243
5328, gelfendertimultipro.com

WANTED: Antligue tubies. Paying 890 e lor good
used typo 200 tubas (not A), Buy list & new 2000
2001 catalog of collector tubes available, See
wiww fathaer.com. H Fathaver & Assoc,,
688 W, First 51 Ste 4, Tenipe, AZ RSI81. (480) 966~
The, tubesiigwent nel

WANTED: Plastlc meter cover for B&K 707 tube
tester 3/ 4 wd-11/16", Allan Lutie, WIKCH,
%1 Armatrong Ave,, Peoria, 1L 61603, (309 682
1674

WANTED: Hallicrafbers rove S0 or S40A Jerry,
NSKYE, OK, (408) 374727

WANTED: Tubes: Any quantity, chean, unused,
small or lge. Please send list of types.

FOR SALE: Tubwes - send SASE for list AE. hebetype
parts. Fred Schumicdt, NATT. Ty petronics, POBSST3.
Fr. Lauderdale, FL T30, (¥54) SK3- (077, FX: S53-
M40

WANTED: Homebrew working tunable
converters for HF bands from QST or Handbook.
Louis L [ Antuono, 5502 Ridge Blvd . Brooklyn.
NY 11209, (T18) 745-961.2 alver & PM




Need the 200-400 Kc. “G" coil (J196) for HRO-W (HRO-5) to complete the set
Tony Stalls, K4KYO, 703-522-1568, bc348@sprinimail.com

FOR SALE: 51} filter replacements, direct
plugin—o 0 ko Collre mech filtes. 3.5 atal lattace,
25 ke wtal latice S0 cycle wtal latice - £215 each: R-
3904, 16 kHz flat phase filter, for Hi-Fi AM - 52465
Chack Felton, KDOZS, WY, (307} 322.5858,
eftonediBootiey com, www eltondesgn am
FORSALE: MNew Reboaser For detarh send 2-stamp
LSASE to Obde Tyme Rachio Co, 2485 | ytonsilie
Rd. Sie 317, Silver Spring, MD 20910

FOR SALE: Military and commercial
communications items: hitp: /7
www mavpages com / murphypunk. Murphy's
Sarplus, 401 N jolwwson Ave., El Cajon, CA ¥2120.
1619) 444-7717

FOR SALE: Tube list, new & usaxd, wide vanety
audin, ham. Recently SASE 52¢. Bill
McCombs, WBETWNC, 10532 Barthett Ct, Wichita,
ES67212-1212

FOR SALE: QST 12 meues 1931, Dec 1955, CQ
Nov. 1971; ARRL handbls 1929, 1934, 1948, Radio
Handbook 1936; RCA tube Tech manual TT3
"Golden Classics of Yesterday” [ Ingram;
vibrokeyer Deluxe; Kent handkoy: Speed-X key &
buzrer; handkey MF] 40100 lambic keyer - $400
T Wabers, 1109 La Costa L W, Winter Haven,
FLOBKH. (H63) 2004680

FOR SALE: Doomton Radio Co O meter type 1904
20 b 260 MHz w / manual, exe condx - §150 + séch,
L. Gardner, 458 Two Mike Creek Rd , Tonawanda,
NY 14150, radiolerilaol com

FOR SALE: Elmac M-1070, completely restored
even to new wirtng, (2) AF-68 transcitem (1) v/
good condx (an 8+ ), the other untested (a 5), w/
manuals, sold as group - $275; Heath DX-608,
HGIE VRO & HE-HOB w [ calibraloe, prefer not b
wplit-5275 + shp'gonall. Donald E Moth, WM
PFOB 73, Chiltenango, NY 1M37.
w Imphddreamscape com

FOR SALE: 24 volt military dynamotors, all NOS
in bowes - (40) jor S0 Bruce Becheney, 5472
Timberway Dr . Prescque lule, M 49777 (99%) 595
Lot

FORSALE: Matwonal NC 46 - $115; Latayete HA-
o VFO - 90 Millen GDO $85. FREE LIST
Richard Prester, 171 Radge B, West Milford, ]
OO4EG §973) TIR- 454, rprester@wansicho et

a7

FOR SALE: Convert any wattmeter bo read PEF?
Periect for AM/SSB - $19.99 ppud for complete Jat!
HI-KES, 5777 Woodview, Clarkston, M1 45348
(248} 391 -abedl, hurrslirust et

FOR SALE: Complete hardware set 10 conmest
Collina PMV2 1o KW - $19.95 ppd. Warren Hall
KF0, POB 352, Ash Carove, MO 65604

FOR SALE: Repair, upgrade, periormance
modiscabon of tulbse commun stons & et egup.
Acorpting most military, all Collins & Drake
demigre, f the better efforts from others. Latuoratory
performance documentation on roquest. Work
guaranteed. Chuck Felton, KDOZS, Felton
Electronic Design, Box 157, Wheatland, WY 82201
(307} 322-5854, feltened@colley.com,
winw feltondesign com

FOR SALE: | am making aluminuim plate and grid
conswotors for T series tubes. 1f interested contact
Alan Price sl FixrT520cscom

FOR SALE: T-Shirts w/ Jahmson Viking lugo - $15,
state size. Viking Radio Amaleur Radio Society,
POB 3, Waseca, MN 56093

FOR SALE: Urold Q5L card? Search by call free,
buy find ot 8350 ppd, Chuck, NZSM,
CRMCS prodigy. nol

FOR SALETRADE: Manuals: PSA4; NC-1830y
Navigator; Apache; 75AY Ranger; HQ-145
Adventurer; HOTOL HOIO0A. AL NG, POB
0098, Orlando, PL 32869, nidgiifunc.com

FOR SALE: Pull vear (5T 1944, hard bound - 524
shpd USA. Tom Berry, WSLTR, 1617W. Highland,
Chicago, IL 60660, (773) 262-5360, 262-0016

FOR SALE: HRONPFW -0 micrometer dial & dnve
- 850k (5) 41/2"x101/2" vintage maroon QST
hirclers - S40 all. K. Coben, FL. (§13) 962-2460.

FOR SALE: 19973 Callbook, never opened still in
shrink wrap - $25 + shpg. KOGV, LA, (41) 752-
52

FOR SALE: Yaessu FTDOS5ED - §125 Drake L4
amp, no pwr sply - £ WANTEL: Eldwo 558
100F. ok Braza, WIRMB, MA, (5) 222-5553

FOR SALE: Micronts Dyramiac Transsstor Tester
w fcopy manual - 20 ppd. L) Eastwick W2RJE,
00 N Haddon Ave Urit 108 Haddonbield NJ
B0 (NS) 4292407




WANTEL: Swan VX1 VOX or other Swan stuff.
xeves, maelrs, ete. Working o not. Butch, WARX,
(989} 275- 1M, jpeitsichiivoy ager et

WANTED: ARC-S reves, macks, dynamaotor. Jim
Hebert, 1572 Newman Ave., Lakewood, OH 44107,

WANTED: Origg Honilh manuals jor ham & test
axuip. Plee state conds & price. Warnen, KIBOX,
e ] 05 Spruce e, NC 18777 (A2N) 6881922

WANTED: Alignment servioe manaal for RES,
EE-07 rowr. Wiebser, 45845 W, 100¢h 5L Oak Lawn, JL
53

WANTED: Clobe King 500/ A/B/C xmir, Will
pick up anywhere near Chivago.  Jim Jorgensen,
KORE 1709 Oxnard, Downers Grove, 1L 60516
(630 A5247H. Jandd R jorffiniersccess.oom

WANTED: Bendix radio cove RA-1B; Belguim set
RST-101. George Ronwcourt, KIANY, MA, (413)
5274304 or k Lanvil@mindspring. com

WANTED: WW-2 Japanese military radio and
radar of any kind. Yokohama WW-2 japanese
Military Radio Museum, Takashi Don, 1-25-4,
Minamidal, Sevaloi, Yokohama 246 lapan Fax

T11-B145 W01 A0, s hacdoriicarmot.oon. ne gp

Dave Curry Longwave Products

Replacement mechanical filters for the

Collins 75A-4 & R-390A

v T L'-:-'.":".._L_T 1

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

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

For more info go to www.75A-4.com/
These filters are available in the following bandwidths:
* CW - 500 cycles
*SSB-25ke
*AM -6 ke

5199 plus $4.50 S&H

In stock for immediate shipment from the ER Store I
Money-back guarantee

Visa, Mastercard and American Express

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




FER G AB-1244/GRC MAST KIT
Han hwolia aluminum alloy
an dlesl soctions horm stur-

dy, yot Bghbweight 30 fool

S | 7 dia mant. Kit in-cludes [
. -, Tive sach lower and upper sec- [
11T ™ thorw, or oa lowsr and upper ()

sdapler secthions, gin pole swiv
wl basa, fouwr oa M and 42 R
guy ropes. fouwr guy siakes. two guy rings plus 2.5
pound siedge hammer. Part of OE-254/ GRC anten-
ma sal: 30 e ah. NEW, §139 50

MTLOM BAG for abowe Mew 538 50 Ses Web for detais

AR BADIO SALES i ket

RF Amp “As-Is" for s Less hubes, crystal oven
anvd [Ounter Ba0 00

Beat Freguency Oscilleiorn used 320 00
Band Crystalks wused. 110 00 asch
Counter Dial, used, 31800

FAX: 418-227-1313 Hardiss por paw. uwed . 55 00
1018 E. Eureka - B Power Supply withou! tubses | veed 2% D0

3
=
4
-
-
=
E]

WEBSITE: fairradio.com

W |

fairsdio & weodl

BEUUSIU Y

Lima OH 45 Shipping s extra on all merc handme

VISA, MASTERCARD ] SEND FOR OUR
LATEST CATALOG !

The Hallicrafters CD-ROM

Ok old radio fans, hiere is a CD that will help restore that old
Hallierafter radio, ‘This CI» contains historical references,
weblinks and 125 Hallicrafters owners manuals and schemat-
ie diagrams. This CD-has it all - we wanted to include all
manuals but ran out of reom on the CD to put any more than 125 of theimn, but
we have all the major ones and the most prevalent, from the first to the last
Mare data about this CD is on our web, Now Shipping - $ 89 postpaid

Vols 1-3, Antique Radio Repair Vols. 1-2, Radioboys, Amos "N Andy, RCA
Radiotron Handbook & HB3-Tube Manual, Riders Troubleshooters Manuals
all 23 volumes, Dial-Cord CD, Sams Photofact Series, Military Rago-
RagoA/URR, Zenith Transoceanic, Military Radios Vi&Va, All Collins Radio

Other CD-ROM Publications: All vears of QST 1915-1984, Radiophile
Ham equipment, RUA Service Notes 1923-1940, and more!

Schematic Diagram and Manual Service - Over 200,000 schematics on
hand and over 10,000 manuals! - Call us!

i Mmmm 2043 Empire Central - Dallas, Texas 75235 (214)358-

$195 - Fax (21413574693 - Internet: hitp'www.radioera.com l

49



WANTED: Stancor/Chicago PCCR00, PCOY
PS0150, RESISE; Trind Ak, A1), A-11-], A-12-
1. FORSALE: Books, send SASE. Richard Robinson,
POB 1425, Wallingford, CT 06492 (203) 949-06871,
richimixiierols com

WANTED: REB/RBC roves, pwr splys, cables &
RAK/RALesquip. Andy Miller, KDSTIOCCA, (831}
842209 amillerthouiand com

WANTED: Micx: Astatic [T 30/ 40; UT-48; Shure
CRAO/B1 /41 POTA; Turner VT-T3 CD/BD: parts
forsame. Tom Ellis, Box 140090, Dallas, TX 75214
214) 3283205, soemmbewiliflewcoomp com
WANTED: Desperate for museum display: lge
AC cooled o waker cochind wmtg tubes. Cortain
types inchuding RCA, 598, 862 #9304 or B & 58351
other manufscturers such as Federal Tolephones &
Radio F IME. Mame vour price. Tomany Bolack,
T Blovenfield Hiwy, Farmingon, NM 87401 {505)
5475

WANTED: R-¥0A roves, parts rigs of restorable.
will restore yours st ressonable prices. Walter
Wilson, KEADF, (T 733-8323,
wewilson@iknology net, www knology net/
=wew thson

WANTED: WWII BC-610-E series o earfier xmitr.
BC-73 interphaone control bou, BC-652 rove. Steve
Fanelli, NANNG, 37 Stonecrolt D, Easton, PA
TB45, (6100 252-8211, naveadibenter net

WANTED: Kleinschmidi teleprinter models: 311,
320, (AN/FGCA0, AN/GGC-18, AN/UGC-39...)
Tom Kleinschmidt, 506 N, Maphe 5, Prospect
His,, JL 6007(0-112). (B47) 255-8128

WANTED: Military survival communications
exquipe madios, beacons, manuals, books, historical
o/ photos. Dandel Cabin, M4 Greemeond Ave.,
Las Angeles, CA 90066 (310) 398-T15%.
dardelcd | 1ol com

WANTED: Visitors and tubes by museum. Ofd
and odd amateur o comemerncial tubes, foreign
and domestic purchased, traded or donations
wrkconme All anwwered. KolMA.
Ye Ode T Tube Museum, POB 97,
Crescent City, CA 95531 (07 464-6870

WANTED: RUA 140, 141, AVESA GE K80, K500
KRS Any oonds. James Treherme, 11909 Chapel
R, Chifton, VA 20124, trebermeiienole com

WANTED: Sevking unbudt Heathhits, Knughtiots
Corre Pevond, POB 7o, S Davads, A 19087 (6100

WANTEL: Drake 1A rovr, 3901 Collins VRO,
IRC SO5 twins. K5YY, AR. (501} 756-5010.
kSyviltarrinet

WANTED: Colline JI0BY, basket case OK -
welcomed, & Chicago S00W CMS-2, high-level
maodulation wims: Taylor T21. Jerry, WRELD, €O,
{303) 9792521,

WANTED: Electric Radio; Antique Radio
Classifieds; Old Timers Bulletin, Alan Mark, POB
372, Pembroke, MA 02159

WANTED: Clean Mackay AN0C & Kenwood
R5990D w/all filters & manual. Ric, CANI, OB
Ma106, Nassau NP, Bahamas

WANTED: Mew, unusod Cusheraft Blitz Bug
lightruiry arrestons. [im, WESAZA, jnesusiilitis com
WANTED: Complete and warking PRC-1099;
ook and friction drive for Heath 5B series flducial.
Brian Roberts, KOYEY, 130 Tara Dr,, Fombell, PA
16123, (724) T88-2688, kvkySiard] et

WANTED: National 5W3, tubse el
State price & condition. Roger, KITG,
rwhucheratbanel. net

WANTED; Colling 70K-2 I'TOs working or not;
INSAA lisden; Bretting 14/ 14AX manual, Clark,
WOBT, K5, (785) 286-2132

WANTED: 40 meter BieW BV coil with swinging
link ancd 160M CW frequency FT-249 erystal. Bill,
WSLISMdlaol com

WANTED: WW-2 Japanese military radic and
radar of any kind Yokohama WW-2 Japanese
Military Radio Museum, Takashi Doi, 1-21-4,
Minamidal, Seyaku, Yokohama 246 |apan, Fax
O11-8145-301-806%, lahadocarmot ocn ne jp
WANTED: Manual / photocopy for

Autrosic chectronkc beyer and Hallcrafsers HO-1
o'scope.  Robert, CO, (3003) 988-208%

WANTEL: (7 Arsonval panel micter; =120
v /vy SOV shunt, foe PP-1104C. Don, WA2ELD.
(Y], (859 254- 1506, walckd@arr] net

WANTED: National NTE. | love National. Sylvia,
NIVJ, 33 Lawton Foster Rel., Hopkinton, RI 0281
(401 774912

WANTED: Collins 30K1 xmix; also need orig
manuals & liverature for TSA1, 32V, 30K, Faul
Kluwe, WEZO, POB 84, Manchester, M1 48158
(734 428- 2000

WANTED: Hammariund HO- 180 Scott Special
Commumications rove. RCA Channalist. EA4JL,
phone Kurt Keller. CT. (203) 431-9740 or
211 Miearthlini net

WANTED: Collins - Amateur catalogs, sales
Literature, manuals. promotonal dems & Sgnalis.
Richard Coyre, OB 3000- 200, Mission Viejo, CA
26

WANTED: Mational BAS or HRO-junior rove w /
taning bowes, et TedBracoo, WEONZIW, 203 East
Main St POS 730, Tewtopolis, 1L 62467 (217) 857
S0, X W06 bracootihotmreail com

WANTED: Marals bor a Flams KFF50, AN/ URC-
8/ 121-RT1446 transceiver, ong  or copy. Al
Royoe, 873 Fifth S, Noroo, CA 9280 (909) 734-
6TE, alan rovor@trw com



CDs From the ER Bookstore

By Radio Era Archives

R390-R390A /URR Technical CD-ROM - § 57.

RCA HB-3 Tube Handbook - $ 75,

RCA Radiotron Handbook, 4th Edition - $ 62

Radio Boys on CDR-ROM - § 39,

80 years of Q5T - $ 39.95 per set (generally 5 or 10 year set),

All 11 volumes - special package price - § 373.

Collins Radios Technical CD-ROM series. Vol. 1 - Collins Receivers; Yol. 2
- Collins Transmitters & Amplifiers; Vol. 3 - Collins Transceivers; Vol. 4 -
Accessories, Power Supplies, VFO's, etc. EachCD- 579, Complete Set - $ 2749

By Hamanuals
Drake equipment operator and service manuals on a two CD set by Bill
Turini, KA4GAV - §71.95

By August Johnson, KG7BZ

Military Boatanchor Manuals, Volume 1 - $45. This CD is one of the best
manual CDs on the market. It contains the following manuals: ART-13,
A, B; BC-221-A, B, C.DLE.F. LK LM, N, Q, B, Q. R, AA, AC, AE, AF,
AG, AH, AJ, AK ,AL;BC-312,-A,C, D, E,F, G, ], L, M, N, HX, NX; BC-
314,-C, D, E, F, G BC-342, -A,C, D, F. |, L, M, N: BC-344, -D; BC-348-],
N, Q: BC 375-E; BC-610-E, F, G, H, I; BC-614-E, F, H, I; BC-779-B
Hammarlund Super-Pro; BC-794-B Hammarlund Super-Pro; BC-1004-
C Hammarlund Super-Pro; GRC-19; PRC-6; PRC-8, 9, 10; R-388; R-389;
R-390; R-390A; R-391; R-192; T-195; SCR-274, includes: BC-453-A, B; BC-
454-A, B: BCAR5-A, B; BC-456-A ,B; BC-A57-A; BC-458-A; BC-459-A;
BC-696-A; BC-946-B.

Military Boatanchor Manuals, Volume 2 -545- contains the following
manuals: ARR-41; BC-611-A.B,C.D.EF; BC-93498; CV-157; CV-591A;
GRC-26-A,B.C; GRR-2; R-274; R-274-A,C; R-320A; R-483,-A; R-520; SCR-
578-A,B; T-368,-A,B.C; TV-3B; TV-7,-A,B.D; TV-8; TV-10; URM-25-
C,D.F,G . H; SX-28-A; 5X-73; Hammarlund SP-600; Zenith Transoceanic;
Gibson Girl,

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

ER Bookstore, 14643 County Road G, Cortez, CO 81321
970-564-9185, er@frontier.net
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Licensad al least 25 o7
And lcensed nm i

Than you should belong 1o the
Quarter Century Wireless Association
For information :

wrile .
1S9 E. 160 Ave,, Dept ER

WANTED: Old Callbooks, especially these
covering the years before 1930 Alen, WIRV. TA,
{215) 7950043 or WIlIVERarrLnet

WANTED: National HRO black wrinkle sphks,
Gk cull Boses, coils; Western Electric horma, spkrs,
amps, mics. Barry Mackel, POB 29303, San Francisco,
CA W29 bradel@cenet.com

WANTED: Searching for EMECT- 1000r JR% umitrs
s ey abonst them. David Edsall, WITDD, 156
Suivet Ave . Amberst, MA ORI (413 5090049,
drdsalibcrocher com

WANTED: New or used unmodified BCESA.
BOso6, TISJARC/S, TI9/ARC/S, CHYS2232
Louts Lytch, KZDET, 117-33 2306 Si, Cambria
Helghts, Jamaica, NY 11411-1806. (715) 5285065

ELECTRON TUBES FREE Cata-
log, over 2,000 types in stock.
Electron Tube Enterprises, Hox
652, Springvale, ME 04083, (207)
490-5870, FAX (BUZ) 879-7764

The Radio Finder
"Classic Radlos That Work"

11803 Priscilla, Plymouth, M1 48170
TEL/FAX 1-73-454-18%0
e-mail: finderitradiofinder.com
See our web page:
wwrw radiol inder.com

WANTED:: Tektromix smemor abadia &
literature of catabogs from 1986 1980 James Troe,
NSARW, POB 820, Mot Springs, AR 71902 (S01)
FIE- 1844, Fu 620ETRD, jammes troe@biba et

WANTEL:C ollina fiterature, catalogs
and manuals Tor the peciod 19331993, Jim
Stitalnger, WAICEX, 23800 Vin lrana, Valencia,
CA G158, (b1} 2902001, FAX (fiv]] 2543830

WANTED: WW Il military remole aomitrol roves
SARW /CRW, umin, dynamotons PEISe FEL2S,
joy sticka, Gyromcopes for the GB, Azon ghide
bbb, Maurnice Schechier, WY, (S16) 294-4416 or
s brlcs T

WANTED: (51 cards brom old/ pre WW 11 Ham
DX countries; old regen kits Hajime Suaroki,
Nishikuniyoshi 18424 lchihara-Shi, Chiba-Ken,
2000231 Japan

WANTED: Manualy, mantals, manuals for radio-
relatod equipment o boy or swap. Catilog
avirilablie. Pete Markavage, WAICWA, 27 Walling
St Sayreville, N| DBHT2. (732} 28-S0

WANTED: Old Aemy Navy radar cquipment, any
comdx, nrly sz, Blggger s batter! Williaom Doneelll,
15 MacArthur De, Carmel. NY 10512, (845) 225-
2547, aw 2B8Eo0s .oy

WANTED: Collecting military vlectronics
inchseting radio, radar, RDF and west, mamuaks &
literature. William Van Lennep, POB 211,
Pepprreil, MA 01461 (978 4336001

WANTED: Postcands of obd wirvless statewn, (54
cards shiwing pre-WWI ham shacks /equip
George. WIKRM, NY. (631) 360-9011.
w ermiboptondine e

WANTED: HRO-S "silver fromt™ € Caodl 180430
K. Also PP-327 AC power supply for GRCS.
Tony, kAkyodtarel nit or (703) 522-1568

WANTED: SXHE: 576, MR-2000 morse recieve
option for the HAL DS 2000, KSR video
Communiate Terminal. Koger Highey, WRCRK,
T Clenvmoes Ave.. Cincinnate. OH 45211 (513)
451 -1

WANTED: C cosl for HEOS Cerald Park, WHQS,
MI, (517) 351-5106, parkibegr msu.adu

WANTED: WW Il Japarise xmirs & rivis (parts,
plug-n coils) for restoration & ER arficles. Ken
Lakin, KIMH, A3140 Britta S, Ste, C106, Bend, OR
STP01, (S41) 9231013, klakingaol com

WANTED: RX R-77/ ARCT + connexcions & control
bos: C-118/ ARC-1. . Orecchia, Como Galllera,
1426, 16042 Genova Baly. spl22briitin. it
WANTED: A baskaet cose Yaoso FTI0Z for parts.
Al WL CA, (R1N) Th2-6842
WANTED: Tro rove #8-50F o book. KIMEL 21
Froostooe Ave, Portland, CT (6450

WANTED: URM-120 Watimeter HF shug; cabinet
Hid for 2 Viking 11 GIR-90 cabinct. BilL, (701) 772-
#8, keTkkdearthlink net
Electric Radio
now takes credit card payment
Visa, Masicrcard &
American Express



PURCHASE RADIO SUPPLY

Eleciric Radio enthusiasts, Tired of antiseptic electronics stores? The answer to this sad
condition i1 a heavy dose of Purchase Radio Supply

Looking for transmitting and receiving fubes, components, hardware, and publications? You
name it, we may have o

Purchase Radio Supply TEL (T3) 668-K69
327 East Hoover Avenue FAX (TX) bbR-BR02
Ann Arbor, Michigan 48104 e-muail: purchrad  aol.com

PD-1 SSB Adaptor for the R-3%0/R-390A
& 51] Series from Ron Hankins, KK4PK

A super product detector that also provides great
AM audio. Connects to the IF cutput on the back
of the R-39%0/K-390A and Collins 51] series re
cervers. No internal connections. Use your am
| plifier and speaker o provide superb audio
| Available now from the ER Store for $129.95 plus
| $4.50 S&H. Money back guarantee
www kkipk com
ER Store, 14643 County Road G
Corter, CO 81321
G70-564-9185, erilirontier.net

CONVERT YOUR WATTMETER TO KEAD FOR SALE: WADOSNWY telephone filbers, Just
THUE PEP FOR LESS THAN §200 The PDC-| plugin. 1/$1195,2/525, 3/83. Maney back Cecil
will comvert your Average Reading wattmeter to ::‘-hm-t. 4500 Timbercrest Ln, Wacn, TX 76705
Pesak Power! Even works on the Bard 43! (254) 7995901, winwrlijurnd com

§19.00 4+ S295 S& 1 for the USA and Canada FOR SALE: RIT for KWM-2 and SLine. Na
HI _}:l'-" COMMUNICATIONS, INC rrisclifications for KWM-2 559,95 teutod /42,95 for
B2 Wosbview, Clarksion, M1 K344 kit SASE for details and order info, John Webh,
{244) 3918660 or infh Whi-nescom. com WILETC. T 747, Amherst, NIH (3001

ETATIMRMT COF (VW HRNRILE, MARACTERINT AR CIHE LULATION
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The Collins Video Library

The Colling KWM-2 Video 4 hours - 58995, Highly detailed video on operation,
rebuilding, alignment, troubleshooting and neutralizing of this classic! A must for
anyone who owns and operates a KWM-2/2A. Printed documentation included.

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

The Collins 300L-1 Video | hour - 53995 A complete guide lo the 3L-1 amplifier
Operation and safety, updates and a discussin of the 811A triode. Leam the secrets to
greater performand.

The Collins 305-1 Video 1 hour - $39.95. Finally, the one everybody has wanted? This
extraordinary video describes operation and user safety, maintenance and modifications
of this classic Collins amplifier. Very informative—iruly a must for all 305-1 owners.
Printed documenitation included.

The Collins Amateur Radio Equipment Video Spotter’s Guide 1 hour, 40 minutes -
£24.95. Close to %0 individual pieces of Collins Radio equipment are shown in the viden,
Examples of some of the gear covered are: KW-1, KWS-1, 30K-1, 20V.3, 75A-4, KWM-2,
S-Line, KWM-1, 305-1, 30L-1, KWM-380 and much mone!

The Collins KWS5-1 Video 2 hours - $39.95, This video is the perfect companion to the
THAA video for owners of the "Gold Dust Twins™ Butch Schartau, KOBS, shows you how
o operate, maintain and repair your KIWS-1. Watch as Butch goes through the entire
alignment and neutralization process, as well as showing vou how to properly operate
this famous transmitter

The Collins 75A-4 Video 4 hours-589.95, This video is four hours of information on how
to repair, maintain and restore this classic receiver. Butch Schartau, KOBS, guides you
through all aspects of keeping your own 75A-4 running like a top,

R-390A Video 7 hours - $109.95, Here it is! Long awaited by serious "bostanchor”
enthusiasts! The ultimate recetver new has the ultimate video ko go along with it R-3904A
expert Chuck Rippel, WAGHHCG, covers an absolutely inceedible arvay of information in
this "heavy duty” video. This video looks at operation, lis modules, clreult description,
front and rear panel details, complete mechanical and electrical alignment, PTOs,
performance evaluation, modifications,  troubleshooting and restoration. There is
nithing like this video available today, at any price!

R-390A Addendum Video - 549.95. Another 3 hours and 40 minutes of B-3904
information from Chuck Rippel, WA4HHG

SP600-]X Video 4 hours - 889 95, Chuck Rippel, WAAHH, takes us through all aspects
of the SP-600-|X-—repairs, restoration and modifications. This video is a must for any
newcomer altempting to work on the SP-600.

All videos are now available in PAL version!

Purchase three or more videos and get 107% off the retail price!

Add $50 each for the first two videos for shipping & handling within the US A
additional videos are shipped free.

Produced by Floyd Soo, WERD (ex-KFEAT)

ER Bookstore, 14643 County Road G, Cortez, CO 81321
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OR SALE: RCA tube manuils, RC-15, RC-20,
BC-25; ARRL Handbooks, 1965, 1968, 1972 & 1978,
ESASE for list. Charles Brett. 5980 Old Ranch Rl..
Coloradn Springs, CO RI90K, (719) 4958660,
L. 72N (W
'_. SALE: Collins drum overlays, TSA-2. 3, 518

o T4 de KWS-1, wlg::a’cﬂ-!ﬁ.!ﬂnﬂ

ppitmﬂeﬂﬂl. Talbott, KIHCH,
Hﬂhhlﬂﬁ;?hlﬂtﬂ-ﬂﬁm

hmm B-F90A generic -
I 5113 and 51)4 et replicas - $12 Tom
Marcotte, N30OFF, 242 Chestnut Ouk Dr,
Manabevilie, LA MR marottefnamenca net

FOR SALE: Used technical books - radie,
CEPTA N Iﬂl.ﬂlry eic List- 51
L Solftware.2 Dept. ERL 1515 Sashabaw,

[ e, W1 AT

FOR SALE: Homemade galera utal race &/ or

s b b your own. | Cardnes, 458 Two Mile

ek Rd., Tanawanda, NY 14150

FOR SALE: R L. Drvabe repair and mecond itoning,

et asdets inchuding TR-Ts, 15 years experwnce.

it Covelli. WABSAL (4400 9515406 after 4 M,
: b

FOR SALE: Repair! Radlo repalr, tube or solid
state. Reasonable charges. |. Dan Rupe, W7DDF,
99K Whipple, POBSST, Crayland, WA 98547, (360)
2674011, wlddiyahoo com

FOR SALE: Thooks, 2004 racio tiles. Creat prices.
SASE or emall hor Mew Hevised List. Paul Washa,
4916 Three Points Blvd., Mound, MM 55364
wiltok @ mean. com

FOR SALE: DX-35, DX-0) reproducton crystal
doors. §11.50shipped. Tevans add 825 ales tax.
Gl Zook, 410 Lawndale Dr. Richardson, TX
TS0S0

FOR SALE: Atlas 210X LE Atlas 215X Swan
TOOCX; all three w/ vt sply & sphr; kom 211 All
s Gene. WTMNM_ 1D, (208) 5225554

FOR SALE: 193 style S-walt transmither kit with
G0N crvstal - 825 pped. Robert Larson, WILNG,
1325 Radgeway, Mediond, OR 97304 (541) 773
rd B

FOR SALE Nicr, Hammarhund HQ-200, looks
new - 275 sshpg, Bl Saver. 787 N Peterman Rd.,
Goreemwond, [N 46142, (317) RR1- 1483

FOR SALE: Assorted parts for restoration

progects,
and repairs. List - $1. Jor Orgnero, VETLBL 1349
Leask Rd. Nanaimo, BC Y9 1PS, Canada

FOR SALE: Meath Nostalgia, 124 pg book
ontains history, plctures, many stories by

rgzttme Hieath cmployess (See BOOKS inside
hack cover. ) Terry Perduse, 18617 65th Cr., NE,
ienmire, WA SHOCH

FOR SALE: Collins MK umtr, uniestoned MK-4,
includes codls for 4518 mos. Best offer, might
trade. Pick up only in central Florida
marmatithighstream net or (1211 #74-0525 belore
DFmEST

O S&Lﬂjdmmhlhnnu:hmdpm:&,ubs
i L. Uhvanner iy rsirwe Ui s pirw cars. Ranger-
1 M {price, call), Valiant-1, HO-180 {series), $250, +
{jq wumcmux Do, WAPNT, VA, (5401249
A6 el (SA0MT 102 o wdpritlivabone forjpgs
CE: Vislt HamRoclioUSA com a webgite

ddeclicatesd o traditional barm radio fe vintage radic
i hitpr / wewewd racliolng com. et’s radio,

FOR SALE/TRADE: Transmitting/rov'g tubes,
tew & used - 5%¢ LSASE for list. [ collect old &
undeque tubes of any type. WANTED: Taylor &
Heintz-Kaulman types & large tubes from the old
Eimac Hioe; 1527 theu 20007 lor display. John H.
Walker Jr., 13406 W. 128th Terr, Overland Park,
K5 66213 (913)  TE2-8455  or
L il

FOR TRADE: Two good RCA BX3A's for one
Tayhor SXIA; also looking for Taylor 2044, 813,
6B, John H. Walker Jr, 1306 W. 1288 Terr.
Overland Park, KS 66211, (917) 7826455 or
johoh walkeriprodigy et

- FOR SALE: NOS Britinh tubes 19305 10 196(0's -
send wanty, David Boardman, VAZINVD, 10
Lemaistre, Sainte-Foy, Quebec G2G 1B4 (415)7-
1336, distubes com

FOR SALE: Militlr}r Radios, etc, E-mail
MNIUDI@ATT.NET for a List or SASE, Ronnie
Parker, 1357 Bridygeport, CT Debil1

FOR SALE: Hallicraivers S400, 5108, HT32A
Colling 3011 Heath D60, WANTED; Heath 10+
3220 Scope. John Thuren, AAST, TX, (281} 530-
6130, [bthurendhal-peoeg

FOR SALE: 75A-4 with theew filters and installied
nolse blanker, exc condy, orfy manual, serial
pumber 579 -4 1150, Spkr available. Will consider
parting everything out If umit is unsold. Prefer
pickup or arranged delivery mather than shpg.
Steve. WASASZ, HR 3, Box 413, Bloombield IN
47424 (12 (86712088, ssauerilblusmarble net

ER takes credit card payment
Visa, Mastercard and American Express

This size ad is $10 per month
Call for further details




ELECTRIC RADIO STORE

“

BACK ISSUES
All back issues are available a1 338 per year (amy 12 busues) or $3.74 for individual copies. Buy

the eotire Torst 12 years (W] -#147) for $345 years (9th vear through
12th year) - 199, These prices include delivery in the U.S. Foreign orders please inguire.

COMPENIMUMS

Collins TSA -4 Modification Compendium- all the Iscunry modification bulletns from Collins
Radio Co., all the articles printed in €. Ham Radic, QST and ER, 8% papes

520 plus 33 5&H

Service Modification Compendiam for the 5-Line, KWM. 1/272A wenes - 260 papes

545 plus 84 S&H

Service Modification Compendium for the K'WS-1, 12V and T5A series - 42 pages -

$15 plus 53 S&N

T-SHIRTS

The front diplays the kogo from the cover of ER ithe b outline, Electne Radio, and ‘colcbratiog
a bypone eva’). The hack has “Real Radios Glow m ihe Dark™ (msed with the permissson of Classic
Batier). The T-abirts are U S, made by Hanes and come m $-M-L-XL-XXL. . The color i just a litle
lighter than the cover of ER - $15 del. (516 for XXL)

BOOKS

Vintage Anthology - Book | by Dave shmael, WASYVL_____ S14.95 . 10°% = $1 545
The First Fifty Years: A History of the Collins Radio Company and the Collins
Divisions of Rockwell International ... S49.95 . |0% = §44.95

Communications Beceivers, The Vacuum Tobe Em: 1932-198)

by Raymond 5, Mooie. .. 4th Edition . $19.95 - 10% = $17.95%

Cuilloneopes, Selecting wnd Restoring o Classic by Stan Griffiths......... . $24.95 . 1% = $22.45
Heuth Nostaligha by Terry Perdie, KETP..........o . 3195 - 100 = $13,48

Ritios By Hallicrafters by Chuck Drachise—— 52095 - [{F% = §36.95

Transmitters, Exciiers & Power Amplificrs by Raymond 8. Moore-——-—$21.08 - 0% = £19,75

Receivers Past and Prosent, Communications Receivers, 1942, 1997, ind Bdithon, by Frod Osterman,
- 52495 - [0% =527 45

Hnm Percy Muaim by Alice Clink Schumacher. . e B 1995 - 0% = %1795

Tubse Lose by Ludwell Sibley. $Ih H.‘I 10% = $15.28

A Pictonial Hissory of Colline Amatear Radio Eguipment by Jay Miller, KKSIM 5W95 -
1% = 135 95

Tube Testers and Clasuc Eloctronse Test Gear by Alsn Dotglas $259% - 10 = $20.35

PMicase add §3 S&H for one book and §1 for each additional book.
Three or more books shipped free!
ER Parts Unit Directory

i you need a pan for a vintage resomntion send 52 and an |.SASE | 3 postage)
for @ bt of parts umits 1 you have 5 perts omt, consader patting o on the It

ER, 14643 County Road G, Cortez, CO 81321-9575
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True Ladder Line

W?Fﬁ
B ﬁs et s 0 vt
Manu e e
' Over 350 voue STH
Manufacturers
and over

6,000 Manuals

FREE

t (800) 807-6146
' CATALOG www w?fg com

- | (800) 807-6146
‘ 1 www.w7fg.com

Subscription Information

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

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

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

Visa, Mastercard and American Express

Phone/Fax 970-564-9185
er@frontier.net
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