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New Editor/Publisher for ER
Effective after this issue Ray Osterwald is Editor /Publisher and owner of

Electric Radio. Ray is imminently qualified. He has been a frequent contributor
to ER since it's beginning and has produced some of the best articles that the
magazine has published-most notably the articles on the Collins 75A-4 and R
390A. He is a graduate engineer and has been involved with his family in other
publishing ventures. I'm sure that I could not have found anyone as qualified
as Ray to keep ER going.

Shirley and I had mixed emotions about selling ER. On the one hand we were
very reluctant to let the magazine go but on the other hand we are looking
forward to more free time with less stress. I turned 60 last April and Shirley is
61; it's time for more R&R.

ER is like our child that we have nurtured from infancy to adulthood. It is
certainly the best thing that either of us have ever been involved in. There is no
way we would have passed ER on to someone we weren't 100 per cent confident
in. We want ER subscribers to know that the transition will be seamless and that
the magazine will continue to provide the same sort of material that it always
has. And we think Ray has the capability to make it a better magazine than it
has been.

In the months ahead I will be available to help Ray in any way that I can if he
needs me. I doubt that he will. I will also be working to complete the Electric
Radio photo book. This is a project that I feel very strongly about. I hope I can
pull it off. Right now the photos and captions are coming in very slowly. With
more time available I'm hoping I can contact more people for their support. If
after a couple of months, I feel that I'm just not going to get the 500 entries that
we need I'll just send all the photos and info to Ray for use in ER. Some benefit
will have come from my efforts anyway.
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AMI pdate - Septem er 2002
by Dale Gagnon, KWlI, AMI President
9 Dean Ave.
Bow, NH 03304
degagnon@earthlink.net

ARRL to Petition the FCC for
Subbands based on Emission Band
width

Earlier this summer many AM'ers
were sending comments into the FCC
on the recent petition to open up new
amateur bands, most notably one from
5.250 - 5.400 MHz. One of the issues the
FCC was interested in had to do with
whether the new band should be di
vided into subbands. Most AM'ers did
not favor subbands. Some other com
mentators actually suggested that the
new band have subbands with emis
sions limited by bandwidth, with maxi
mum bandwidth such that AM would
not be allowed. My reaction was to
chuckle and wonder will some people
ever stop trying to get rid of AM.

Within the space of a week or so the
AM community began to focus on the
minutes from the July ARRL Board of
Directors Meeting. Minute 64 autho
rized the ARRL at the next practical
opportunity to petition the FCC to re
vise Part 97 to regulate subbands by
signal bandwidth instead of by mode.
At this point my chuckling stopped and
I wondered what was up. The same
thought was going through the minds
of many AM ops. Subsequently, ARRL
officials were deluged with calls and e
mail from the AM community asking
for details. I spoke to Tom Frenaye,
K1KI, ARRL New England Division
Director, who made the motion result
ing in Minute 64. Tom explained that
with the advance of technology there
are wide band digital signals that can
legally operate in today's CW subbands.
These CW subbands, that were origi-
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nally intended for narrow bandwidth
by defining them to be CW and data,
are no longer exclusively narrow band
because of wide band digital modes. To
keep the wideband signals from utiliz
ing the whole band a better definition
of wide vs narrow is required. Tom
used the example of 20 meters. "Maybe
14.150 MHz should be the subband di
vider and any emission less than 1.5
kHz is allowed below and greater than
1.5 kHz is allowed above." Tom said
that the discussion leading to this BOD
minute was focused on how to protect
the narrow modes, e.g. CW, PK31, TTY
from the wideband digital and voice
modes. No limiting of wideband mode
bandwidth, e.g. AM was discussed.
Paul, WA3VJB reported speaking to Jim
Haynie, W5JBP, ARRL President. Paul
concluded from Jim's remarks that the
focus of the petition development would
be on the non-phone segments of our
HF allocations. In e-mail to another
amateur, Jim Haynie made several
points focusing again on the CW / data
subbands as the area of interest. He
ended his e-mail, "I hope this helps,
and ifyou would pass it on so asto quell
the fears of the AM'ers." David Sumner,
KIZZ, ARRL Chief Executive Officer
stated in an e-mail about the Minute 64,
"The Board has given us no instruction
as to what the petition should propose
with regard to bandwidth. Absent in
structions to the contrary, what we draft
(nothing's been done on this as of now)
will not propose new restrictions." He
also referred to the ARRL's opposition
to a 3.5 kHz bandwidth limitation pro
posed by the FCC in Docket 20777 back



in 1976. He stated, "I don't know any
thing that' s changed in the meantime to
alter that position."

It appears that there is no imminent
threat to AM operations posed by this
latest ARRL action. It is also very heart
ening to have witnessed the response of
so many AM enthusiasts to clarify the
situation. It certainly must have im
pressed the ARRL. ARRL officials were
also very responsive. Many e-mails and
phone calls were returned and ARRL
President Haynie made at least three
postings in the QRZ.COM discussion
group on this topic.

Before we all relax we need to think
about the Pandora's Box effect and the
law of unintended consequences. ARRL
staffers will now craft a petition for
future review by the ARRL Board. When
that petition is submitted to the FCC,
their staffers will work on it. All along
the way there is the danger that a more
generalized application of emission
bandwidth subband regulation could
be proposed. There will be amateurs
who try to influence the petition in that
direction. The action I recommend is to
write your ARRL Division director to
make sure they know they represent
AM operators. You should make clear
you expect no loss of AM operating
privileges or available frequencies as a
result of this future petition process.
After all, the current ARRL leadership
has assured us that this is the case.
Directors should be contacted now to
familiarize them with your feelings. We
will need to contact them again in the
future before the ARRL BOD meets to
vote on this yet-to-be-developed peti
tion.
AMI Discovery Weekend - Septem

ber 27-29
In the light of the emission band

width subband regulation issue and the
AM community concerns that were
raised, it would be a very appropriate
response of AM'ers to come out in large
numbers and operate this AMI Discov-
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ery Weekend. Remember the purpose
of this get together is to have the rest of
the amateur radio community "dis
cover" that AM is alive and well on the
amateur bands. To make it interesting,
certificates are awarded for three levels
of participation. Levell requires 20 or
more AM contacts on any band. To
qualify for Level 2, Level 1 must be
earned and an AM contact must be made
on 20 meters, e.g. 14.286 kHz. In addi
tion to Levelland Level 2, Level 3
requires one AM contact on a higher
band, e.g.15M, 10M, 6M or 2M "Partici
pant" certificates are awarded to Level
1 achievers. "Participant Plus" certifi
cates are awarded to stations attaining
Levelland Level 2. The coveted "Par
ticipant Primus" is awarded to stations
attaining all levels. You do not need to
be a member of AMI to participate. Logs
should be sent to AMI, Box 1500,
Merrimack, NH 03054. Please log AMI
certificate numbers if available, as well
as transmitter used and transmitters
worked. Ifyou have lost your AMlnum
ber, e-mail kwli@earthlink.net or write
AMI Headquarters. Impressive 5x7
award certificates, suitable for framing,
are sent out to worthy respondents. ER

To Join AMI send $2 to:
Box 1500

Merrimack, NH 03054

A complete index of the entire 13+
years of ER is available for viewing or
downloading at the following website:
http://www.qsl.net/n90o



3rd Annual Fort Stevens
Military Radio Enthusiasts Meet

by Al Tipsword, W6GER by Dave Ross, N7EPI
4711 Glenwood Dr. 31 Seal Ri ver Rd.
Camino, CA 95709 Rosburg, WA 98643
w6ger@qsl.net ross@hypertools.com

The third annual Pacific Northwest
MRE meet was held on the weekend of
August 10, 2002. The meet was held at Ft.
Stevens (near Astoria, Oregon). Fort
Stevens was the primary military defense
installation in the three fort 'Harbor De
fense System' at the mouth of the Colum
bia River. The fort served for 84 years,
beginning in the days of the Confederate
Raiders and closing just after the end of
WW II. The fort is now an Oregon State
Park. The Pacific Northwest 'Military Ra
dio Enthusiasts' (MRE) me et is held in
conjunction with the Oregon Military
Vehicle Collectors Club's meet.

Our first meet was held in Au gust of
2000, with Dave, N 7EPI and AI, W6GER
the only participants. Dave operated a
URC-94 (H arris RF-280A) and Dovetron
Model 28 'skintight' teleprinter, while
Al operated a PRC-47, GRC-19 and
GRC-106/MD-522 with a Kleinschmidt
TT-4A teleprinter.

In 2001 , more of the local Pacific
Northwest radio group gathered at the
Fort. With more radio activity than in
the 2000 meet, interest was sparked in
continuing and expanding the meet in
2002.

W6GER's SunairURC-92 with L-R Chuck, W7HDF, Henry, KH6JJS, Lynn, W7DOU
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Dave, N7EPI operating the TT-4A and TT-76 Chuck, W7ZIR observing.

Dave, N7EPI's TRC-75

5 continued on next page



Mike, W7NPA operating his AN/UGC-74B and PRC-47

The 2002 meet included seven radio
sites situated along 'radio row', a forti
fied bluff overlooking the Columbia
River. Concrete gun emplacements here
saw use during WW I and WW II, when
they sheltered several large 'disappear
ing carriage' rifles. A few hundred yards
to the north of the bluff is the Columbia
River shipping channel, and the
OMVCC vehicle encampment was situ
ated just south of the bluff, on the origi
nal Ft. Stevens parade ground.

The seven radio sites contained a var
ied mixture of military radio gear, in
cluding:

Bob, K7MXE operating a PRC-Il7
with a VRC-94 PA and mount, powered
by a battery Isolar setup.

Christopher, K6FIB was set up in a .
two-man tent, and was completely out
fitted in a Vietnam-era Army uniform
with a backpack PRC-25 radio and cor
rect Vietnam-era accessories.

Mike, W7NPA had a RTTY station
running from a 1.5 KW mil-std genset.
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The station consisted of a PRC-47, CV
2455 modem and a UGC-74Bteleprinter.
Mike also set up a staff tent which was
the central meeting place for the group.

Dave, N7EPt who lives only a few
miles away from the Fort, was able to
set up two stations, both of which oper
ated 850 shift RTTY. One station con
sisted of a TRC-75 with Kleinschmidt
TT-4A teleprinter and TT-76C paper
tape punchl reperf, all powered by a 3
KW mil-std genset. The second station
consisted of a PRC-47 and CV -2455
combo with a 28VDC MITE teleprinter
all operating from a BB-451 battery.

Chuck, W7HDF brought his AN I
GRC-142B radio shelter and operated
several commercial radios using the
shelter's whips and a longwire antenna.

Fred, WA70BB installed a TA-1/PT
field phone system which connected all
of the operating positions together.

AI, W6GER operated a URC-92
(Sunair GSB-920) and automatic an
tenna coupler with an AT-lOll 32' fi-



Chris-K6FIB on the field phone with Fred-WA70BB, and Chuck-W7ZIR back to
camera.

berglass whip antenna . 10M was work
ing well for AI, who checked into his
usual Australian USB voice ragchew
with the 100W Sunair.

One highlight of the event was the
appearance of the Oregon National
Guard in a HMMWV. This HMMWV
carried a thermal imager and laser
rangefinder on the roof, plus an EPLRS
(position locating and reporting) setup,
and the usual GPS and fluxgate com
pass systems.

On Saturday morning the MRE par
ticipated in the weekly 850 shift RTTY
'clatternet' using the TRC-75 and both
PRC-47s. (This was one of the few occa
sions where conditions were such that
all clatternet stations had 100% print as
they were located w ithin 1/4 mile of
each other ...)

Saturday evening the Oregon MVCC
put on their annual salmon barbecue in
the vehicle encampment area.
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If you ' re interested in military radio
equipment or would like to participate
in the 2003 event mark your calendar
for the second weekend in August next
year. We hope the event will be even
larger than the 2002 event. ER

You can see photos of this year's MRE
Ft. Stevens event at both:
http://www .qsl.net/w6ger/
FtStevens2002 / ftsteve2002.html
and
http://www.hypertools.com/
FtStevens2002.html



The Stancor liDe Transmitter
by Chuck Teeters, W4MEW
841 Wimbledon Drive
Augusta, GA 30909
CTeet70@aol.com

A few months ago I said it looked like 
no Stancor HOC transmitters survived
WW II. HB9DTA corrected me with an
e-mail saying one was for sale on the
Internet. So thanks to Alex, I am now
the owner of a Stancor 110C, the top of
the line Stancor transmitter kit in 1940.
The 110 watt AM/CW 160 to 10 meter
transmitter carne from Joe, WA3TDG
who picked it up at a flea market near
Pittsburgh, PA. The paper work indi
cated it originally was sold by Tydings
Wholesale Radio Company, 937 Lib 
erty Avenue in Pittsburgh.

The 110C kit was introduced in 1940
as "Featuring Cathode Modulation, in
keeping abreast of popular develop
ments". It is a self-contained 110 watt
crystal controlled phone-CW rig em
ploying two plug-in coils with the then
new RCA 812 tube in the final ampli
fier. The cost, less tubes, coils, meter,
and crystals was $48.75. The 110C was
the highest powered of the eleven trans
mitter kits offered in 1940 by Stancor.
The 110C was advertised as "a rig with
a real wallop."

A Stancor competitor, United Trans
former Corporation had corne out with
a 200-watt transmitter kit for $97 in
1939. Stancors biggest kit at the time
was the 60P, a 60-watt transmitter.
Stancor was using their standard chas
sis, cabinet, and transformers, in the 60
P, and there was no way to get more
AM power with that combination. They
obviously wanted to get over the 100
watt barrier for advertising purposes,
but the power supply and space in their
standardized configuration would not
allow them to up both the final ampli
fier power and modulator power. Cath-

8

ode modulation was the answer as it
allowed the amplifier power to be upped
while allowing a decrease in modulator
power so there was no overload on the
power supply, and it all fit into the 60P
cabinet. Of course there was no men
tion of amplifier efficiency or power
output in the 110C advertising. The cath
ode modulated 110C only puts out 20
watts more AM than the 60P but that
110 watt number looks much better in
the advertising.

Cathode modulation was introduced
in 1939 in "Radio" by Frank Jones as a
cross between high level plate modula
tion and grid modulation offering "an
economical solution for inexpensive
modulation which will give excellent
results." Ray Dawley, W6AJF, editor of
"Radio Handbook" included cathode
modulation in his 1939, '40 and '41 edi
tions saying "it promises to become one
of the most widely used methods of
amplitude modulating amateur radio
phone transmitters. It offers a workable
compromise between the good effi
ciency but expensive modulator of high
level plate modulation, and the poor
efficiency but inexpensive modulator
of grid modulation." Cathode modula
tion is a m ix of the two types hence it
has a portion of the advantages of each
with the disadvantages of neither. Car
rier efficiency of a plate modulated
transmitter is in the vicinity of 75%,
while a grid modulated transmitter car
rier efficiency runs around 33%. (Abou t
the sam e as the AM carrier efficiency of
a class B linear amplifier). Cathode
modulated transmitters offer between
55% and 60% carrier efficiency.

Dawley carried Jones' work on by



Front view of the Stancor IIDe transmitter

publishing formulas, graphs, and cir
cuits for cathode modulation, and com
plete construction details of low, me
dium, and high-powered transmitters
employing cathode modulation. Modu
lation transformers were audio power
outputs adapted for cathode modula
tion until the Kenyon Transformer Com
pany came out with a line of "Cath-O
Drive" transformers. The Kenyon trans
formers were suitable for powers from
30 watts to a kilowatt. Stancor followed
suit with two cathode modulation trans
formers, the A-3888, a 250 watt and the
A-3889, a 600 watt unit. Power limita
tions of cathode modulation transform
ers are due to the maximum current
allowable through the secondary wind
ing. Audio power levels are low, and
the voltage ratings do not have to ex
ceed 300 or 400 volts DC due to installa
tion in the cathode of the final ampli
fier.

Cathode modulation introduces the
audio into the cathode or filament trans
former center tap of the final amplifier,
this point being common to both the
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grid and plate circuits. Since the audio
at this point is in series with the plate
circuit, some modulation of the plate
takes place. At the same time the audio
is also in series with the grid circuit so
the grid is modulated. Normal proce
dure is to use the full output capability
of the modulator to plate modulate the
final. The modulator audio power is
usually between 15% and 35% of the DC
input to the final amplifier. An adjust
able amount of the audio is used to
modulate the grid to augment the low
percentage of plate modulation. The
grid is usually tapped down on the
modulation transformer to provide the
correct amount of audio voltage on the
grid. An alternate arrangement is to
provide full audio to the grid return,
but bypass the excess audio voltage at
the bottom end of the grid leak. The
Stancor 1l0C uses the latter method
combined with adjustable final ampli
fier grid bias.

My 1l0C arrived with some missing
tubes, one 40 meter coil, lots of dust and
dirt, and a wiring job that did not in any

continued on next page



way resemble the photos of the under
side of the finished transmitter in the
Hamanual. An inspection showed no
chassis grounds, but a ground buss bar
running above the RF tube sockets and
a second one running above the AF
tube sockets. All the components that
needed grounding were connected to
the buss. This was the wiring technique
suggested for the 60P but not for the
llOC. Both ground busses were con
nected to one common chassis point.
Must have been a broadcast audio man
worried about ground loops that put
this transmitter together. In any event it
was a good wiring job and appeared to
follow the schematic.

There was rust on the filament trans
former mounted under the chassis. This
transformer has two five volt windings
for the RK-60 and 523 rectifiers, and
two six volt windings, for the audio and
RF filaments. The unit appeared to have
sat in about a 1/4" of water at one time.
The plate transformer is mounted on
top of the chassis and has more core
than I have ever seen on a transformer
that size. It supplies high voltage to the
RK-60 rectifier and has taps for the low
voltage rectifier, the 523. Filter chokes
and the audio interstage transformer
are mounted under the chassis on the
sides. The cathode modulation trans
former is at the top rear of the chassis.

All parts appeared original with part
numbers matching the Stancor parts list
except for the 812 grid bias pot. In place
of the pot was a five position switch
which switched in fixed wire wound
resistors, all of which were open.

The missing pot should ha ve been a
20K 5-watt wirewound. A close inspec
tion of the final tank showed the neu
tralizing cap connected to the plate end
of the final tank, and no RF choke in the
HV lead to the middle of the coil. With
positive feedback the 812 PA should
have made a great oscillator with lots of
grid current. This probably caused the
gr id bias pot and the switched replace-
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ment resistors to go up in smoke. It
appeared that this transmitter had ne ver
been on the air considering the wiring
error and the fact that no parts other
than the bias stu ff had been replaced.
My guess would be that the error was
made in the original assembly of the kit,
and an attempt to replace the burnt up
bias pot resulted in a second failure.
The amateur radio shut do wn, FCC or
der number 87, on December 8th 1941
probably ended any farther attempt at
repairs and the llOC was put on the
shelf.

The HV caps were oil filled and were
as good as the day they were made,
however the low voltage caps were all
bad. A new line cord, five filter caps,
and five orange drops and I was ready
to find out if the power transformers
had survived. I disconnected the HV
transformer center tap from ground and
plugged in the new power cord. The
llOC filament switch lit up the tubes
when I turned it on. After a half hours
time the filament transformer w as cool
to the touch. With a voltmeter on the
HV transformer I turned on the plate
switch. Readings were just what the
book said they should be. I put the
ground back on the HV transformer
center tap and hit the plate switch-980
volts between the RK-60 filament and
ground and 435 on the 523 filament. A
check at the output of the filters also
ga ve good readings-950 volts DC HV
and 400 volts low voltage.All the power
supply stuff, transformers, filters, bleed
ers and tubes were good.

The RK-60 full wave rectifier with its
two plate caps is a great looking tube. I
had never seen one before. It is the same
size as the 523 but is equivalent to a
5R4. I think the Collins 32RA is the only
other ham transmitter that uses RK-60s.
There is no bias supply in the llOC. It
uses cathode bias for everything includ
ing the 812 final amplifier. The 6L6 re
generative crystal oscillator is keyed in
the cathode for CW operation. The 6L6



Rear view of the Stancor 110e

plate coil is the same as the 812 plate
coil. They are center tapped with a cou
pling link in the middle. The oscillator
coil doesn't need the link, but Stancor
kept both coils the same for simplicity.
According to Stancor, both tank circuits
need additional capacity for 160 meters.
The meter switching provides reading
of the 6L6 crystal oscillator plate, 812
grid and 812 plate current on a 200 Ma
meter. The meter switch is ceramic.

The audio line up is a 6SJ7 voltage
amp with a hi-Z input, RC coupled to a
6C5 which is transformer coupled to a
pair of 6V6s operating ABl. The 6V6s
operate into a Stancor A3888 modula
tion transformer with its secondary in
the filament center tap of the 812. The
audio section runs off the 5Z310w volt
age rectifier using the 400 volts. The
audio frequency response is restricted
only by the driver and modulation trans
formers and a sweep with the HP 651
looked good from below 200 to over
8500 hertz. So much for narrow band-
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width in 1940. I connected a Turner 9D
to the Hi-Z input and a 600 ohm to VC
transformer to the secondary of the
modulation transformer. It sounded
very nice on an old 12" Hallicrafters
speaker. With cathode modulation the
modulator power level is reasonable
and the modulation transformer has a
500 ohm tap so it can be checked out just
like a small PA system.

I rewired the final tank circuit to agree
with the book. The one coil that came
with the transmitter was a Johnson 40
meter 100 watt 5-pin plug-in. Ihad some
B & W junior MC coils which would
work in the oscillator plate. They are 25
watt 5-pin air wound center tapped coils
with no link, intended for push-pull
grid service. With a 7190 KHz crystal
plugged in I tuned the 110C on-48 rnA
oscillator plate current at the dip and 30
rnA 812 grid current. The 812 plate cur
rent was 50 rnA with no load at the dip.
A dummy load brought the plate cur
rent up to 125 rnA and was showing

continued next page



about 68 watts out on the Bird. There
was no sign of oscillation in the final so
I left the neutralizing cap alone. I con
nected my 40-meter doublet, and lis
tened on 7190. I heard K4EJS, Bill, in
Newnan GA, 30 miles SW of Atlanta,
about 175 miles from me, signing with
some 8s, so I gave him a call. He came
right back with a S9 + report and said it
sounded good, except for a bit of hum.
Several more 40-meter AM contacts with
W8s confirmed the good sound of the
110C, and introduced some of the
younger AMers to a Stancor transmit
ter.

The hum problem turned out to be
heater cathode leakage in the 6SJ7, so
that was an easy fix. I have some
Hammarlund CF-5 coil forms so I went
into the coil winding business. The CF
5 is not as heavydu ty as the Johnson 100
watt 5-pin, but seems to work OK . Since
I only have 80 and 40 B & W MC coils I
skipped 160 for the time being and made
a 75-meter final coil. It tuned up fine
but I added a 50 pFd in the coil form.
The final tank cap is only 70 pFd and I
wanted a better L/C ratio for harmonic
suppression and modulation linearity.
We have a Tuesday night net and I gave
the Stancor its first outing on 3885 in the
Southeastern AM Radio Club net.
KF4TXQ was net control and he gave
the 110C an outstanding report. Since I
normally use a carbon mic on my big
AM rig I guess the dynamic sounded
better to Sam. In any event the 1l0C
gets good audio reports from almost
everyone.

The noc like all the Stancor trans
mitters is not push to talk, and the plate
switch do es not have an y extra con
tacts. To provide one switch transmit
receive switching, I brought the 110
volts AC from the plate transformer
primary out to an external terminal
strip. This 110 AC is run to a Dowkey
relay with extra contacts and takes care
of antenna switching and receiver dis
abling. So while not push-to-talk, it is a
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one switch T-R operation. The trans
mitter audio reports are the same w ith
either the 9D or a D-104. Modulation is
ne ver over 90% but the rig seems to get
through just fine . Attempts to get up to
and over 100% result in unsymmetrical
positive and negative peaks and audio
distortion. The 812 bias pot adjustment
is not critical, and acts more like a gain
control on the positive peaks than any
thing else. Antenna loading seems to be
the most critical adjustment. Since the
110C has a fixed link for antenna cou
pling' the use of an antenna tuner to
adjust loading is a necessity. Loading
on the heavy side results in better modu
lation, with slightly less output. Light
loading reduces the positive peak
modulation and results in some distor
tion. A scope is very handy, but the
110C can be set by ear reasonably well.
There is no RF protection on the hi-Z
audio input and with the transmitter
out of the cabinet RF feedback shows
up at high gain settings. In the Bud
cabinet, there is no problem.

Ray Dawleys prediction that cathode
modulation would sweep the ranks of
ham phone transmitters didn't allow
for World War II. When the ham bands
were returned to us, large amounts of
surplus electronics from the war also
showed up. The expensive power and
plate modulation transformers of the
prewar days were replaced by the $1.98
surplus MD -7 with a pair of 807s, a
driver transformer and 35-watt modu
lation transformer which most hams
ran over 100 watts. If you wanted to run
a bit more power ART-13 modulation
transformers, matching a pair of 811s to
an 813 were being sold for under $8.
BC-610 transformer sets w ere only
$24.95 . The need for a cheap modula
tion technique had passed cathode
modulation by. By 1947 cathode modu
lation was only a paragraph or two in
the AM theory section of the handbooks.
High level plate modulation was the
way to go.

continued on page 43



Creating Meter & Dial Faces
by Rich Bonkowski, W3HWJ
3568 Southridge Drive
Santa Rosa, CA 95403
w3hwj 6@pacbell.net

If you are like me, you've purchased
some beautiful DC meters at swap
meets. You've saved them for that
power supply or vintage transmitter
project. You carefully calculated the
shunts and multiplier resistors for the
scales you want. But then, you remem
ber that the meter scales don't match
your needs. OK, the scale says "a- 100
microamps," but you will remember
that it's really 0-10 amps. Maybe you'll
remember, but you will never be happy
knowing that the scale isn't correct. Or,
how about that old Pilot or Kilograd
vernier dial that you bought for your 2
tube regen project? The scale is a bit
yellow? Some of the numbers are worn
or smudged? Wouldn't you like to have
a nice, sharp scale to replace the old
one? Or maybe you need some new
panel markings for a volume control or
bandswitch.

Over the years, I've tried a number of
solutions to such problems, including
drafting my own scales with compass
and T-square, Dymo labels, using com
puter drawing programs, scanning old
scales on a computer scanner, and, fi
nally, finding some really good soft
ware to do a nice job.

Computers? Scanners? Software?
Wait a minute! I thought this was about
"vintage radio" and enjoying the nos
talgia of pre-computer age electronics?
Well, there is no harm in using new
technology to better enjoy the beauties
of the past. You can create some high
quality artwork for your vintage equip
ment if you have some basic computer
skills and equipment. If you don't have
the skills and equipment, I guarantee
that your kids or grandkids do have the
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necessary resources. This could be a
wonderful joint project to get you bet
ter connected to the younger members
of your family. There isn't much invest
ment involved and the results will re
ally improve your projects.
Drafting

I learned to do "mechanical draw
ing" in high school, and still have the
instruments, if not the skills. Trying to
draw complex circular dials and divide
them with "tick" marks is a losing
proposition. Not only is it slow, but it
requires better eyes and a steadier hand
than I have. When you are all done,
chances are you will have a usable scale
with a few ink smudges, but the next
time you need something similar, you
will have to start all over again from the
beginning.
Computer Drawing

Back in the 80s, I was reasonably fa
miliar with MacPaint and can still use
Paintbrush on my rc. These programs
are primarily for sketching, not for seri
ous mechanically exact drawing. They
don't have the tools to do the job quickly.
Corel Draw has the tools, but has too
many tools for me. Learning to use Corel
effectively can be a real learning pro
cess.

I have made some simple circular
scales for variable capacitors and vol
ume controls using Corel. The effort is
considerable and the results are "OK,"
but not what I was seeking. (Figure 1).
If you are determined to try this ap
proach, the command "Fit Text to Path"
is a good place to start. This works well
for control and switch names, but "tick"
marks on dials and meter scales require
a lot of trial and error.

continued on next page
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my call is in red to make it stand out a
bit.

Scanning works well for meter faces,
but not so well for dials. Vernier dials,
like the National Velvet Vernier B,have
a metal hub at the center of the brass
dial plate. The paper scale is glued to
the brass plate and the hub keeps the
scale from sitting directly on the scan
ner plate. The result is a useless image
because of light leaks and de-focusing.
"Graph Paper" Software

My results from scanning and editing
were pretty gratifying, but this method
still didn't help me to make scales for
new projects. I was building a power
supply and had a 7-position rotary
switch that selects taps on a power trans
former (Fig. 3). I could have printed
small labels (one for each position of
the switch) and pasted them onto the
front panel of the power supply, but
that wasn't elegant enough. I searched
the Internet and found some software,
called "Graph Paper", created by Philip
Marquis ofMetz, France. You can down
load and try it free for a week. I liked it
so much, I sent the $20 to buy a license.
"Graph Paper" does a variety of things,
including making your own log scale
graph paper, Smith Charts, music com
position paper, and a variety of geo
metric designs. One of its features is
called "Dial." "Dial" lets you create cir
cular scales of virtually any diameter.
You can choose the number of degrees
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Scanning
Using a low-cost scanner and some

basic software, such as Epson Twain or
Adobe Photo Editor, one can begin to
do some effective work without a lot of
skill or effort. Scanning works only
when you have an existing original.
The original can be a paper meter face
or a metal dial scale plate, or anything
that is pretty much two-dimensional.
Just lay it carefully on the scanner glass
plate and let the computer do its job .
After you get the image captured, you
can use the editing tools to erase
smudges or improve the contrast of an
aged paper scale.

My real breakthrough was learning
to disassemble Simpson meters, and
carefully removing the old dial face.
Two small screws usually hold the face 
plate to the meter body. The old face
can be scanned and saved as an image
file . Using Photo Editor, I erased the old
numerals of a 0-100 IlA meter and using
the "add text" tool, inserted numbers
for a 0-20 volt scale for my power sup
ply project (Figure 2).

I even added my callsign so that the
meters on my supply have that special
personal touch. Now I don't have to
remember that full scale is 20 volts!
Though you can't see it in the figure,
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to display, such as 2700 for potentiom
eters, or 180 0 for rotary switches and
variable capacitors. The scales can be
"dressed up" with text, numbering, and
a variety of "tick mark" possibilities.

All you need to know before design
ing your dial:
* Radius of the scale (Graph Paper works
in English or Metric)
* Degrees of arc desired
* Number of divisions needed
Tips on making scales

I print my scales on heavy stock pa
per (30 or 40 lb) and prefer a semigloss
finish. Make sure the paper you choose
is compatible with your printer. I found
that plastic and metallized papers
would not absorb ink from an inkjet
printer. Some papers will accept the
ink, but it doesn't dry correctly. For
black and white scales or labels, a laser
printer works very well.

After I print my scale, I trim it to a
size slightly larger than the final di
mensions, and then apply a sheet trans
fer adhesive, such as Print Mount (avail
able at hobby and "scrap book" stores)
to the backside of the printed scale.
This transfer adhesive has a front and
back protective carrier sheet. Cut the
transfer adhesive to the same size as
your dial scale sheet, remove one of the
carrier sheets and carefully smooth the
adhesive sheet and the scale sheet to-
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Figure 4.

gether. I use an artist's rubber roller,
called a "brayer," to roll the scale onto
the adhesive and smooth out any
bubbles. Then I apply either a clear,
sticky laminating plastic (perhaps 3M
Card Protector) over the scale, or just
some wide Scotch tape to protect the
print. Now I have a rough-cut scale,
with a protective-backing sheet still
applied. Using a compass with a razor
cutter blade (made by OLFA Fig. 4), I
carefully trim the outside dimension, if
the scale is to have a circular form or
carefully trim with scissors if the final
outline is rectangular. Then I cut out
the center hole for the switch or pot
shaft, again using the compass cutter.

To apply to a panel, carefully remove
a portion of the backing sheet and align
the scale precisely, putting pressure
only on the portion protected by the
backing sheet. Once you are satisfied
with the alignment, press the unpro
tected portion (sticky) to the panel to fix
it in place. Remove the rest of the pro
tective film and smooth out the label.
Conclusion

Forget about changing meter scales
with "whiteout" paint and a marking
pen. Stop using Dymo tape to label your
switches and pilot lamps. Use a little
modern computer help to get more en
joyment out of those vintage radio
projects. If you have some computer

continued on page 42



David Fein, WB2KRS, with his present-day station. Last month we ran a photo of
him and his first station back in the '50's.

John Hruza, KB00KU, at his main military station. A Detrola BC-614-E speech amp
drives the Bogen BC-610-F. The BC-306-A antenna tuner awaits a BC-639 replace
ment.. Freq meter is a Hallicrafters BC-221-HA. Receivers are BC-312 and ANI
GRR-2 (Hallicrafters SX-28).
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Robert Rhoads, KJ6CA with his vintage equipment.

Cora Cobb, KB0LPZ, at her 1961 Hallicrafters CW/AM/SSB station. The station
includes an HT-37 transmitter; SX-111, SX-110 and SX-108 receivers. HT-2 and
HT-6 transverters are also in the lineup . An HT-41 linear is still needed.

17



2002 Fall Classic (& Homebrew) Radio Exchange

The Classic Radio Exchange ("CX") is
a contest celebrating the older commer
cial and homebrew equipment thatwas
the pride of our ham shacks and our
bands just a few short decades ago. Our
object is to encourage restoration, op
eration and enjoyment of this older
equipment. A "Classic" radio is at least
ten years old (age figured from first
year of manufacture), but is NOT RE
QUIRED to participate in the Classic
Exchange. YOU MA YUSE ANYTHING
in the contest although new gear is a
distinct scoring liability. You can still
work the "great ones" with your new
equipment!

The Classic Exchange will run from
1900 UTC September 22 to 0500 UTC
September 23, 2002 (3PM EST Sunday
to 1 AM EST Monday). Exchange your
name, RST, QTH (state US, province for
Canada; country for DX), receiver and
transmitter type (homebrew send final
amp tube or transistor), and other inter
esting conversation. The same station
may be worked with different equip
ment combinations on each band and
on each mode. Nonparticipants maybe
worked for credit.
CW call ~CQ CX;" phone call "CQ Clas
sic Exchange."
Suggested frequencies:
CW: 1.810, 3.545, 7.045, 14.045,
21.135,28.180 Mc/s
Novice/Tech Plus: 3.695, 7.120,
21.135, 28.180 Mc/ s
Phone: 1.890, 3.880, 7.290, 14.280,
21.380,28.320,29.000 Mc/s
7.045 and 3.545 are usually the most
popular CX frequencies.
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Note the addition of 160 meter CW
and phone frequencies, and 10M AM
frequency!

Visit the CX webpage athttp :/ /
qsl.asti.com/CX for all the latest CX
info!

Scoring Multiply total QSL's (all
bands) by total number of different re
ceivers plus transmitters (transceivers
count as both xmtr and rcvr) plus states/
provinces/countries worked on each
band and mode. Multiply that total by
your CX Multiplier, the total years old
of all receivers and transmitters used,
three QSO's minimum per unit. For
transceiver, multiply age by two. If
equipment is homebrew, count it as a
minimum of 25 years old unless actual
construction date or date of its con
struction article (in the case of a "rep ro
duction") is older.

Total QSO's all bands times RCVRs +
XMTRs + states/provinces/countries
(total each band and mode separately;
add totals together) times CX Multi
plier:
SCORE = QSO's x (Rx + Tx + QTH's) x
CX Mult

Certificates and appropriate memo
rabilia are awarded every now and then
for the highest score, the longest DX.
exotic equipment, best excuses and
other unusual achievements.

Send logs, comments, anecdotes, pic
tures to: "Mac" MacAulay at
WQ8U@arrl.net or 6235 Wooden Shoe
Lane, Centerville, OH 45459-1557.

The next Newsletter / Report will be
posted on the CX web site. Paper copies
are available upon request.



Arizona AM Nets: Sat & Sun, 160M 1885 kHz at sunrise ,75M 3855 kH z at 6 AM MST,40M 7293 kH z
10 AM MST; 6M 50.4 MHz on Sat. at 8 PM MST; 2M 144.45 MHz, on Tue. at 7:30 PM MST.
West Coast AM Net meets Wednesdays 9PM Pacific on or about 3870kc. Net control alternates
between John, W6MIT and Ken, K6CJA.
California Early Bird Net: Saturday mornings at 8 AM PST on 3870.
California Vintage SSB Net: Sunday mornings at 8 AM PST on 3860 +/-
S.outheast Swap Net: Tuesday nights at 7:30 ET on 3885. Net controls are Andy, WA4KCY and Sam,
KF4TXQ. This same group also has a Sunday afternoon net on 3885 at 2 PM ET.
Eastern AM Swap Net: Thursday evenings on 3885 at 7:30 ET. Th is net is for the exchange of AM
related equipment only .
Northwest AM Net: AM activity daily 3 PM - 5 PM on 3875. This same group meets on 6 meters
(50.4) Sundays and Wednesdays at 8:00 PT and on 2 meters (144.4) Tuesdays and Thursdays at 8:00
PT. The formal AM net and swap session is on 3875 , Sundays at 3 PM .
K6HQI Memorial Twenty Meter AM Net: This net on 14.286 has been in continuous operation for
at least the last 20 years. It starts at 5:00 PM PT, 7 days a week and usually goes for about 2 hours.
Colorado Morning Net: An informal group of AM'ers get together on 3875 Monday, Wednesday
Friday, Saturday and Sunday mornings at 7AM MT .
DX-60 Net: Th is net meets on 3880 at 0800 AM, ET, Sundays. Net control is Jim, N8LUV, with
alternates. This net is all about entry-level AM rigs like the Heath DX-60.
Eastcoast Military Net: It isn't necessary to check in with military gear but that is what this net is
all about. Net control is Ted, W3PWW. Saturday mornings at 0500 ET on 3885 + or - QRM .
Westcoast Military Radio Collectors Net: Meets Saturday evenings at 2130 (PT) on 3980 + or - QRM.
Net control is Dennis, W7QHO.
Gray Hair Net: The oldest (or one of the oldest - 44+ years) 160-meter AM nets. It meets on Tuesday
nights on 1945 at 8:00 PM EST & 8:30 EDT. www.hamelectronics .com/ghn
Vintage SSB Net: Net control is Andy, WB0SNF. The Net meets on 14.293 at 19002 Sunday and is
followed by the New Heathkit Net at about 20302 on the same freq . Net control is Don, WB6LRG .
Collins Collectors Association Nets: Technical and swap session each Sunday, 14.263 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 nights on3875. West Coast 75M net that takes place on 3895 at 2000 Pacific
Collins Collector Association Monthly AM Night: The first Wed. of each month on 3880 kHz
starting at 2000 CST (0200 UTC) . All AM stations are welcome.
Drake Users Net: This group gets together on 3865 Tuesday nights at 8 PM ET. Net controls are
Criss, KB8I2X; Don, W8NSj Rob, KE3EE and Huey, KD3UI.
Drake Technical Net: Sunday'S on 7238 at 4PM Eastern time hosted by John, KB9AT; Gary, KG4D;
Jeff, WA8SAJ and Evan, K8SQG.
Swan Users Net: This group meets on 14.250 Sunday afternoons at 4 PM CT. The net control is
usually Dean, WA9A2K.
Nostalgia/Hi-Fi Net: Meets on Fridays at 7 PM PT on 1930. This net was started in 1978.
K1JCL 6-Meter AM Repeater: Located in Connecticut it operates on 50.4 in and 50.5 out.
Fort Wayne Area 6-Meter AM Net: Meets nightly at 7 PM ET on 50.58 MHz. 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, AA6DD.
Old Buzzards Net: Meets daily at 10 AM Local time on 3945. This is an informal net in the New
England area. Net hosts are George, WIGAC and Paul, WIECO.
Canadian Boatanchor Net: Meets Saturday afternoons, 3:00 PM EST on 3745 .
Midwest Classic Radio Net: Sat. mornings on 3885 at 7:30AM Central time . Only AM checkins
allowed. Swap/sale, hamfest info and technical help are frequent top ics. NC is Rob , WA92TY.
Boatanchors CW Group: 3546.5, 7050, 7147, 10120, 14050. 80 on winter nights,40 on summer nights,
30 and 20 meters daytime. Nightly "net" usually around 0200-0400 GMT . Listen for stations calling
CQBA,CQGB.
Wireless Set No . 19 Net: Meets the second Sunday of every month on 7.270 +/- 25 kHz at 18002
(3760 +/ - 25 kHz alternate) . Net control is Dave, VA30RP.
Hallicrafters Collectors Assoc. Net: Sundays, 1730-1845 UTC on 14.293 . Net control varies.
Midwest net on Sat. on 7280 at 1700 UTe. Net control Jim, WB8DML. Pacific Northwest net on
Sundays at 22.00 UTC on 7220. Net control is Dennis, VE7DH
Mighty Multi-Elmac 75 meter AM net: Eve ry Tues eve at 8 PM EST. NCS is Mik e, N8ECR
Nets that are underlined are new or have changed times or frequency since the last issue.
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Ground Loops Revisited
by Ray Osterwald, N0DMS
PO Box 582

Pine CO 80470

er@OfficeOnWeb.Net

Part One
My article in ER #158, "Hum in Sen

sitive Circuits", discussed low-level
causes of noise that show up in the
input circuits of speech amplifiers. This
article is about the large-scale ground
loops that are found in household wir
ing and in the service loops provided
by the power companies. I'm going to
present some ideas I've used at installa
tions in the past to reduce the noise that
is caused by currents flowing where
you wouldn't expect to find them. I'm
sure this won't be new information to
many of us, but hopefully newer hams
will find it useful.

Interference to communications can
be the radiated kind or the conducted
kind. Radiated interference is someone
tuning up on top of your QSO, or when
you put digital equipment too close to a
communications receiver. Conducted
interference requires a source of noise
and some kind of metallic path so that
current can flow. Metal objects are an
tennas, so conducted interference can
"cross the line" and cause radiated in
terference. Conducted noise is coupled
into your equipment by capacitive or
inductive means. Capacity coupling is
by an electric field, and inductive cou
pling is via a magnetic field .

Each noise source causes trouble in
different parts of the radio spectrum.
The chart I've prepared in Figure 1
shows some common noise sources,
their amplitude and the portion of spec
trum they usually occupy. In these days
of digital products, most of the high
level noise we experience has its roots
in digital timing circuits and switching
power supplies. Knowing where the
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noise comes from is fairly easy, but
getting rid of it can be difficult. Other
sources of conducted interference can
come from mechanical equipment. Here
are some examples, their spectrum and
approximate levels:
Thermostat contacts: 50 kc to 25 mc
Latching Contactors
Coil pulses: 1 to 25 me
Contact cycling: 50 kc to 25 mc
Fluorescent Lamps: 100 kc to 3 me, 20
to 300 microvolts per kc
Mercury arc lamps: 100 kc to 1 me, 8
millivolts per kc
Digital logic 50 kc to 20 mc
Transfer switch: 100 kc to 25 mc
Switching power supplies: 500 kc to 25
mc
Motor armatures: 2 to 4 me, 20 milli
volts per kc with 250-volt transients
Corona discharge: 100 kc to 10 mc, 100
microvolts per kc
Vacuum cleaners: 100 kc to 1 me, 3 mil
livolts per kc

Grounding is what we call establish
ing an electrically conductive path be
tween two points to connect equipment
together, or to connect the equipment
to a reference point, usually your sys
tem ground. A bond is different. Bond
in g is the attempt to establish a low
impedance path between two metal
surfaces . Think of grounding as a cir
cuit concept, and that bonding imple
ments the concept. If we could make an
ideal ground plane in the shack, itwould
have a zero voltage potential across it,
zero impedance, and if it was used as a
reference for all the signals in our equip
ment, all the noise currents could be
easily transferred to it and conducted
harmlessly away. Obviously the ideal
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ground plane can't be built. It is good to
keep it in mind though, because the
effectiveness of your ground system is
determined by the voltage potentials
between different places in the ground
system, and by the currents that flow
through the impedances in it. A really
good ground system won't have volt
age potentials that are greater than the
lowest signal voltages in your system.

There are three main types of ground
ing systems. A floating ground, as in
Figure 2, is not used in power wiring
because it is dangerous and a violation of
electrical codes. It is used occasionally in
studio work where it has the advantage
of isolating all the equipment from com
mon wiring and a common ground plane.
These surfaces might otherwise induce
circulating noise currents across the
equipment. It is not useful above 1 Mc
because capacitive reactance decreases
as frequency goes up, and the isolation is
bypassed. Both sides of the power circuit,

and the chassis are "hot" with respect to
ground. In the event of a ground fault
serious injury could result.

The single-point ground of Figure 3
is found in all types of installations. It
has the great advantage that ground
currents that induce noise will produce
no voltage drop across the equipment
because no common coupling exists.
Also, the RF ground impedance is low
ered by at least half because of reac
tance in parallel. The disadvantage to a
single-point ground is that at high fre
quencies (above 30 Mc) capacitive reac
tance is minimum and noise coupling
by the electric field is higher. Above 50
Mc, you no longer have an RF ground.
This is because any ground wire that is
a quarter wavelength or a multiple is
also a shorted transmission line with
very high impedance on one end of it.
That makes a nice large resistance for
noise voltage to drop across. At VHF,
any noise pulse with a rise time of 1

21 continued next page



Figure Floating ground
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safety ground

Figure 3: Single-point ground

ground impedance
v

( ) noise current

nanosecond has the possibility to de
velop a high potential drop across this
impedance. To make matters worse, a
standard 19-inch relay rack has the right
dimensions for noise to develop across
it, even though it appears to a casual
observer to be solidly "grounded"!

There is another style called the multi
point ground. I've drawn it in Figure 4.
It has the advantage of having the
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ground connections made by the short
est possible path to a ground plane.
These multiple paths act to break up LC
resonance in the ground leads because
the inductance is held to a minimum;
they act like resistors in parallel. There
fore the magnitude of the overall im
pedance in the system is minimum. It is
easy to build. Unfortunately there are a
great many ground loops that are
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Figure 4: Multi-point ground
formed in all of the ground connec
tions. At frequencies below 1 Mc induc
tive reactance is minimum and noise
coupling by magnetic coupling is very
likely. This opens the door for power
line hash and harmonics that have been
reradiated by nearby metallic conduc
tors. Also a lot of maintenance is usu
ally required to keep all the grounds
tight.

In typical house wiring that meets
the electrical codes of today, the three
wire plugs with hot, neutral, and safety
grounds are none of the above. They are
merely multiple grounds.

Lets look at your service loop deliv
ered to your house by the power com
pany. Figure 5 is a sketch of typical
service drops in the USA, with a "pole
pig" or a distribution transformer that
is fed from a 2.4 kV line. The resistors in
the diagram are really complex imped
ance that I am going to call simple resis
tance. They develop potential drops
across them by noise currents. Inside
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"your house" and "your neighbors
house", RLI through RL4 are load re
sistances that represent the stuff you
use that consumes real power. If the
loads in each house were perfectly bal
anced and if all six impedances were
identical, all of the current you pay for
would return to neutral at the trans
former. This is never the case however.
Simply turning on a room light changes
the load balance in a circuit. When the
loads are not balanced, current flows
not only through the neutral, but also
through the safety ground and the wa
ter pipe, through your neighbor's house,
and up through to the neutral back to
the transformer center tap. Your house
wiring forms a loop that includes ev
erything that is going on in the other
houses that are served by the power
drops. No wonder the noise level is
always going up!

For the sake of argument, proof of the
current that flows in the safety ground
can be found in basic electricity. Think

continued next page



Figure 5: Power company service wiring
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back to what Mr. Kirchhoff had to say
with his current law and assume some
unequal current numbers through the
load resistances. If each house becomes
a 4-terminal "node", then the current
that flows into the node must equal the
current flowing out. During peak times
of electrical power usage, it is not un
common to find 5 amps flowing in the
safety ground. Maybe you've noticed
that interference always seems to be
higher around 6:00 PM local time.

The problem with current in the safety
ground, and with the loop that forms
between the safety ground and all the
neutral wiring, is that the current forms
a field around the conductors carrying
it, and will induce noise directly into
your sensitive communications equip
ment by magnetic means. Also, all of
the power company's neutral wiring
makes a great antenna. It efficiently
delivers all kinds of electromagnetic

trash free of charge.
Let's go on inside the house and down

into the shack. I'm going to assume that
in Figure 6, all the gear is connected to
120-volt circuits, although 240-volt
equipment will develop the exact same
type of ground loops. On the operating
bench are a linear amplifier, a transmit
ter, and a receiver, all vintage equip
ment, of course! The antenna system is
connected to the PA. In this drawing,
all the impedances in the safety grounds
are represented by Zg. Noise current
that flows in the safety ground, possi
bly coming from a neighbor's house or
another circuit in your house will drop
across any of the impedances and pro
duce a noise voltage.Depending on how
much current is flowing, it ma yor may
not cause noise in the receiver. The noise
currents circulate around and around
whichever loop they please, as directed
by Ohm's law. It is also possible for
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your station to be its own RFI source.
For example, any oscillator voltage is
free to join in the fun and circulate
around one of the loops, possibly mix
ing in the PA's tank circuit!

It is tempting to just disconnect the
safety ground at the entry panel and
break the loop. DON'T DO IT! The Na
tional Electrical Code is not just a scoff
law. It was written to save lives and
here is why:

The primary purpose of the safety
ground is to provide an alternate low
impedance path back to the voltage
source, so that in the event of a fault,
circuit breakers or other protective de
vices on the power company's system
can remove the voltage source. In the
event of a ground fault in the power
system, either at a substation or at a

generation station, thousands of volts
can appear across hot or neutral wiring
in a few milliseconds. Don't put your
life at risk during fault conditions; it
isn't worth it. According to the Na
tional Electric Code, any exposed metal
surfaces that have the possibility of be
ing energized must be connected to the
safety ground. Also, according to the
code the safety ground and the neutral
are only to be connected at one point,
the power source. There are ways to
eliminate the ground loops and pro
vide good line filtering that will get rid
of most of the noise. I'll talk about them
in part two of this article. ER

Editor: Part Two of this article will ap
pear in a future issue of ER.
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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 16

Impossible Customers
here are few things in this
world that I can predict with
100% accuracy. The appear-

ance of impossible customers in a TV
repair shop are an exception-they are
horribly, and maddeningly predictable.
This type of customer will appear with
a regularity and certainty that puts the
cosmic clock to shame. I can, with no
reservation at all, guarantee that there
is not a repairman alive today who has
not encountered totally impossible cus
tomers-customers that defy all rea
son. Such customers can, and often do,
reduce a mild mannered, reasonable,
God fearing man, into a raving, scream
ing, drooling at the mouth monster. The
man who wrote the words, "The Cus
tomer is Always Right," was never in
the Radio and/or TV repair business.
Let me tell you a story or two.

It's Saturday afternoon. Our shop, as
usual, is running at least six calls behind,
and the 'phone is ringing constantly. My
wife answers the phone. She listened for
a moment, and then handed the phone to
me. "Here Bruce, Mr. Feltner up at Lowell
wants to talk to you."

"Yes, sir, Mr. Feltner, what can I do
for you today? .. Then your TV is not
working? ... OK. .. What exactly seems to
be the problem, Mr. Feltner? ... Do you
have any picture at all? I see," I said,
"You have a picture but it is 'snowy,'
and not as clear as usual. Well, it looks
like we can put you down for a call
about 3:00 pm on Monday afternoon, is
that OK?"
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No.It was not Ole. Mr. Feltner wanted
his set fixed NOW-not Mondayafter
noon. "What did I expect him to do on
Saturday night and all day Sunday," he
asked. He explained to me that his fa
vorite program, Jackie Gleason would
be on tonight and he never missed it.

Finally I relented. "Mr. Feltner, I could
send a serviceman up and he can check
for repairs that can be made in the home,
such as tube replacements, but if the set
requires shop service or lowering and
repairing your antenna, there is no way
we can get to it until next week. Would
that be OK with you?"

Mr. Feltner reluctantly agreed to such
a call.

Cart one of my better repairman re
turned from the service call shortly be
fore closing time. "Did you get Mr.
Feltner made happy?" I asked.

"Well, more or less. He had a 6BZ7
tuner tube that was pretty 'soft.' I re
placed it, and the signal came up a lot,
but that old RCA has trouble in the
vertical hold circuit. The hold is very
critical. Once you get the rolling stopped
the picture appears OK, but within min
utes the darn thing will start rolling
again. I left him a charge bill for the
tube and service call. I told him we
would pick up the set Monday, and
repair the vertical circuit. He was con
cerned that he would be paying for two
calls. I assured him that we would credit
him the original charge, and only charge
him for the tuner tube plus the in-shop
repair. That seemed to make him happy.
I explained that we must keep accurate
records of calls and parts, and that his
final bill would not show any charge for
the service call."



"Those 1954 RCA's never had much
of a vertical hold circuit. I remember
that when they first came out the com
pany insisted that I was the only one
complaining about weak vertical hold
on their '54 line." I said. "Then the com
pany issued a service bulletin. If I re
member correctly we had to change out
one resistor. I'll look up that old bulle
tin. It might help us on the Feltner set."

Monday morning we picked up the
RCA Console, and brought it into the
shop. I don't remember the exact prob
lem, but it was minor. The boys on the
bench had the set repaired and back on
the truck within two hours. I filled out
a charge ticket for the repairs. It was a 7
mile trip out to the Feltner farm
twenty-eight miles total driving to
pickup and deliver the set back home. I
charged the customer $15.00 for pickup
and delivery, $10.00 for bench repair,
about $4.00 for the 6BZ7, and a dollar or
so for parts used to repair the vertical
circuit. I remember the total bill was
less than $35.00.

A couple of months passed, then one
day while I was beating my brains out
on a set with intermittent anode voltage
my wife came back in the shop, and
said, "There is a customer in the office
who I cannot reason with. I have been
talking to him for one hour, and he
absolutely refuses to listen to reason.
Would you please go in and see if you
can talk to him. I am a nervous wreck. I
would like to have a tranquilizer as big
as a vanilla wafer. I'd eat a bag full of
' em if I had 'em."

"Hmmm, that bad is it. What's the
gentleman's name-I might know
him?"

"It's that farmer fellow from Lowell.
His name is Feltner."

"Oh yes, I remember him. He is 'tight
as bark on a tree' but otherwise not a
bad sort. I'll take care of him in short
order."

"Yes sir, Mr. Feltner," I said entering
the office with a forced smile on my
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face. "Mary says that you and her are
having a little trouble communicating.
Please tell me the trouble?"

"The trouble is you are a crook and a
thief. You are charging me twice for the
same work, and I ain't going to pay but
one bill," he said.

"Now, now, Mr. Feltner, no one here
is going to charge you twice for any
thing." I said, "Let's see what kind of
statement you received in the mail."

"Here it is," he said, handing me the
statement for the in-shop repairs of
about $32.00 .

"No where on this bill do you deduct
the service call you made on the Satur
day before bringing my set to the shop,"
said the old farmer.

"But Mr. Feltner, you never paid my
repairman one penny for the Saturday
call. I cannot issue credit for bills which
have never been paid. We did what we
agreed to do-only charge you for the
in-shop repair, and the needed tube he
put in your tuner."

"That 'so-called' repairman left this
bill on top of my TV. It's for a tube, and
for a $7.50 service call." Deduct that
from this bill and I'll pay it."

"The service bill was for our record
only. You have never paid us for the
service call, and you are not charged
with the call. If you can show me where
you have paid for the call, then I'll gladly
deduct the call from your bill. The bill
you are holding in your hand is for in
shop repairs, I explained. Nowhere are
you charged, or have you paid us any
money. Do you dispute anything on the
in-shop bill?"

"No, I don't argue with that, and I'll
pay it as quick as you deduct this other
bill from it."

"How, and why should I deduct a bill
for which you are no longer charged,
and for which you have not paid," I
asked.

"Because I am not going to pay one
penny until this service call charge is
removed."

continued next page



I tried another ploy. "Suppose you
went to the shoe store and bought a
$20.00 pair of shoes. You had the store
put them on a temporary charge until
you tried them on. Then suppose later
in the week you took the shoes back to
the store and bought a pair of shoes for
$30.00. How much should you pay the
shoe store?"

"Don't try and insult me you little
squirt," said the farmer. "Any fool
knows that the difference would be ten
dollars. You must think I never went to
school."

"But Mr. Feltner, you just bought a
$30.00 pair of shoes. The shoe store has
not received money for the $20.00 shoes.
They can't sell you a thirty dollar pair of
shoes for ten dollars."

"There you go trying' to make a fool
of me. I'm not talking about shoes. I am
talking about my TV set and you are
double charging me."

I finally lost my cool and told the
kindly old farmer what he could do
with the statement, and all of his future
business. I also told him to be sure and
tell all his friends because they might be
as hardheaded as he. I was never a very
good merchant.
Impossible Customer Number 2..

One of our local auto dealers was
known to take an occasional drink. Welt
that is not really true-the man was a
drunk. After a number of years, and
about the same number of wives he
settled down, more or less, in a nice
new home in the suburbs. Unfortu
nately, this man thought of me as a
friend, and insisted on doing business
with me. Heaven knows I would have
preferred he go to my competition, it
would have made me more money. No
matter how hard we tried, his wife al
ways insisted that we, in some way,
damaged the cabinet on her console
Philco television I sold them some three
years previous to this story. The middle
aged lady was also known to occasion
ally imbibe.
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I was on the bench trying to converge
one of the early color sets when the
phone rang. It was Mrs. Blank, the auto
dealer's wife. "We have some TV
trouble, and I simply must have it re
paired before tonight's shows. This is
our favorite TV night."

"Yes, Mam, I understand, we will be
at your home in 30 minutes. Will some
one be there to let us in?"

"Oh, yes, I'll be here all afternoon,
but please come as quickly as you can."

She seemed nice enough on the tele
phone, but I knew the ax would fall
before we were through with her if I
was not very careful. Trouble was not
far behind when she placed a service
order. I called Earl, my one and only
employee, to my desk. "I'm going to
show you how to handle these impos
sible customers, Earl," I said. The secret
is to eliminate any chance of trouble
before it happens."

"One of the first things necessary to
make a difficult customer happy is to
answer the service call quickly," I said,
as we left the store in our Chevrolet
pickup. It was about four miles to the
customer's home-we were there wi thin
minutes.

Both Mr. and Mrs. Blank were home
sitting in the living room. From all ap
pearances they were not drinking. Even
before the 'small talk' was complete I
knew the set would need to go to the
shop. I could smell the selenium recti
fier odor.

"1'11 check your TV Mr. Blank, but I am
sure it is going to need shop repair. Can
you smell that peculiar odor in the room?"
I asked. "That is the odor of a selenium
rectifier that has burned out. Your set has
two of them, and it is a good idea to
replace both when one goes bad."

Mr. Blank agreed that he had, indeed,
smelled the odor of something burning
since the set quit operating.

I pulled the back off the set and with
my ohmmeter confirmed that one of the
rectifiers was bad.

,
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I instructed my helper to go to the
truck and get our furniture pad. I was
careful to bring the very best one that I
had. While he was getting the pad, I
started writing down every scratch and
nick I could find on the cabinet. I asked
Mr. and Mrs. Blank to confirm my find
ings . I then asked them to sign my pa
per where all cabinet defects were de
scribed in detail. "This is just a stan
dard precaution we take with every set
we pick up," I explained. "If we should
damage your set in any way our insur
ance company wants to be sure the dam
age was not preexisting."

I assured the customer that we had
no idea of letting any damage occur to
their set and that it would be repaired
and returned in less than two hours.

As we drove away from the Blank
residence I was smiling. I had finally
figured out how to handle the most
difficult of all customers, Mrs. Blank.

We went to work immediately on the
Philco and replaced the selenium recti
fiers . When reinstalled in the cabinet
we carefully checked it out for opera
tion. Then with a final rub down with
furniture polish we carefully loaded the
set, and delivered it to the Blank resi
dence. Mrs. Blank answered the door.
Once inside the living room I removed
the furniture pad and handed it off to
Earl. Then I tuned in the TV and ask that
Mrs. Blank inspect the cabinet for dam
age, and to check each channel for
proper operation. The old gal went over
the -se t very carefully. She called one
scratch to my attention. I removed the
inspection paper we had filled out two
hours earlier. "Here is the scratch above
the channel selector as noted on our
previous inspection. You see where we
noted a one-inch scratch directly above
the channel selector knob . Mrs. Blank,
and here is where you signed the in
spection report."

I could see that this upset her. She
just had to find something to complain
about and I had stopped her short.
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As we drove away from the attractive
residence, I said to Earl, "You just have
to learn how to handle customers, Earl.
I hope you remember the lesson Itaught
you today. Stop complaints before they
begin."

When we walked in the back door the
telephone was ringing. I picked up the
'phone. "Bruce's Radio" I said, "This is
Bruce. How can we help you today?"

"I want you to know I am going to sue
you," yelled Mrs. Blank. "The very idea.
You and your fancy inspection report.
You think you are pretty clever, but this
time you have gone too far. This is not
even our TV. You switched TV sets on
me."

"But Mrs. Blank, that is impossible.
There is no set in my shop that resembles
your TV. Anyway, I keep a record of all
sets sold or repaired. Let me read you
the serial number off of your file and
you can double-check your serial num
ber. I told her where to look for the
number."

A few minutes passed while she
checked out the serial number. "That is
the oldest trick in the book she said.
You kept our expensive 21 inch TV, and
put a 19 inch TV in this cabinet-then
you switched the serial number plate."

"But Mrs. Blank, what you are accus
ing me of is impossible. A 19 inch TV
would not fit that cabinet."

"Well, young man, I have the proof
on you this time, and you are not get
ting away with it. I took my tape mea
sure and measured the size of our tube.
It is smaller than a 19 inch TV."

"Now, Mrs . Blank, please let me ex
plain how they measure the size of a TV
tube. You must measure on the diago
nal."

"Bruce Vaughan, you are trying to
insult my intelligence. Any fool knows
that a 21-inch TV is 21 inches wide
diagonal indeed! You must think that I
am a complete idiot."

Well, she was finally getting close to
what I was thinking. Because I was

continued on page 43



Bob Hail's Workshop in Escondido
by David Olsen, W6PSS
1101 Barbara Ann Ln.
Ramona, CA 92065
w6pss@ao1.com

Standing room only! Event: Science
of Audio Workshop taught by Bob Heil,
K9EID. The venue: ARRL's Southwest
ern Division Convention 2002 held at
California Center for the Arts at
Escondido, California, 17 August.

Within minutes, the "Rehearsal
Room" was jammed with hams, youn g
and old, all eagerly awaiting "Th e Mi
crophone Man," ofHeil fame who would
talk about what he knows best-AU
DIO, i.e ., audio for hams, rock and roll,
commercial communications and the
studio.

As the room was filling, a youn g man
wearing denim jacket and jeans was
observed helping with mic stan ds and

equipment for the presentation. Some
one in back was heard to utter, "That's...
that's the famous Rock and Roller who's
a ham." In his opening remarks, Bob
explained that the person assisting in
setup was indeed Joe Walsh, WB6ACU
of "Jam es Gang" and "Eagles" fame
his "Road ie!" The crowd roared! Then
Bob noted the tables were reversed years
earlier when he was Joe's roadie-in
1969 for the "James Gang" and also for
the "Who. "

Bob had also come to the rescue of a
young "Jerry Garcia." Bob credits his
early ability to repair Rock and Roll
amplifiers on skills of soldering and
troubleshooting learned while repair-

Bob Heil conducting his Science of Audio Workshop.
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Left to right: Bob Heil, K9EID; Joe Walsh, WB6ACU and Bob Heil's wife Sarah.

ing the modulator in his Harvey-Wells
TBS-50D.

"There were few those days who per
formed repairs on musician's amplifi
ers.

" Perhaps they feared not being paid
- hi.

Bob Heil proudly exclaims that he
attributes much of his knowledge and
experience to Amateur Radio.

"My life" changed at age 15 when I
acquired that Harvey-Wells transmit
ter that I still own. In addition to HF, I
used it on 6 and 2 (doubling in final on
2 meters - hi). I continue operating it
and my Central Electronics 20A exciter
on 14.286 AM .

His impassioned flare for audio ex
cellence is well established. Bob praised
his mentor, Paul W. Klipsch whom he
met through mutual acquaintances
while Bob was organist at the Lincoln
Theatre in St. Louis. Klipsch pioneered
audio frequency amplifier design and
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amplifier neutralization in the early 30s.
Many will recall the lifelike sound of

the "Klipsch Horn." Under his tutelage
Bob learned that microphone, amplifier
and speaker systems each must be re
sponsive to the varying frequency sen
sitivity of the human ear-as shown in
the "Fletcher/Munson Curves."

An hour had passed before us-it
seemed 5 minutes, and we were primed
for what came next. In a loud voice Bob
proclaimed, "Nowadays radios are all
alike, it's what you put in 'em that makes
the difference!

"Let me demonstrate. Most of them
have excellent good flat audio. Have
you heard any flat audio lately?" Then
he proceeded to take a perfectly good
microphone, with no equalization
added, to say a few words on the PA.

"It sounds bassey doesn't it?" Next
using same mic, he adds some "sweet
ening" by raising EQ by a factor of 3 dB
or so in 2 kHz region and ...

continued on page 42



The Galaxy Comm 2

by John Hruza, KB00KU
2521 S. Holly St.
Denver CO 80222
jhruza@earthlink.net
photos by Cora E Cobb, KB0LPZ

This article will examine what seems
to me a very unusual radio. At first
glance it appears to be a military back
pack unit similar to the AN IPRC-25. It
even came with a backpack which holds
the radio, handset, batteries and an
tenna components. The antenna mounts
on the side of the metal case and in
cludes a good-size base loading coil.
Closer inspection, however, reveals that
this is a very different beast indeed.

The panel is marked with the Galaxy
logo and "Galaxy Comm 2" and has a
label that reads: "Galaxy Electronics I
10 South 34th Street I Council Bluffs,
Iowa, USA I Serial No . _." On the
serial number blank is scratched :
"900 .6BL051." This is the address of Leo
Meyerson's company of that name,
founded in 1962 and sold to Hy-Gain
(of which there is no mention on the
label) in 1970. Galaxy built a series of
desktop HF hamband SSB transceivers
and linear amplifiers and at least one 2
meter FM transceiver during these
years. But this is the first paramilitary
radio I have ever seen by any major
amateur radio manufacturer other than
Hallicrafters. And none of that
company's units of this type are more
than distantly similar.

The condition of the radio is excel
lent. The exterior metal shows very little
wear and the canvas backpack show s
only a little more. The in terior looks
new and doesn't even show an y dust.
One wire looks slightly burned at one
end but this is more likely due to a
clumsy soldering iron than to any oper
ating damage. There is a slight smell of
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transformer varnish. This may be due
to a component that ove rheated at one
time or may also be a result of a manu
facturing process. Is it possible that this
unit is a prototype? Po ssibly even a
prototype of a model that never made it
into volume production?

The Comm 2 is a paramilitary two
channel high-frequency portable SSB
tr ansceiver. The channel is selected by
moving a sliding bar in or out, thus
operating four 3PDT slide switches. The
bar can be locked in either position by a
large round nut concentric with the knob
that moves the bar. Each channel is crys
tal controlled. In my unit the crystals
are 7951 kHz and 15750 kHz which,
with a 1500 kHz offset, give operating
frequencies of 6451 kHz and 14250 kHz
respectively. These frequencies are just
below the 40-meter and just above the
20-meter amateur bands, suggesting the
possibility of relatively easy conversion
to ham use . I have been reluctant to try
such a conversion, however, without
more information. In particular, align
ment looks complex enough to put me
off the attempt, at least for now.

Although these frequencies are within
the old 2-20 MHz military range, the
radio is not built to a level of quality
that would be acceptable to the mili
tary, although it's very good by com
mercial standards. The slide switches
are typical low-priced commercial qual
ity. A somewhat haywire nest of point
to-point wiring and a few visually ques
tionable solder joints comment on the
quality of assembly. On the other hand,
I have no idea what other radio service
would legitimately operate SSBon these
frequencies with a tactical-type radio.
Perhaps Civil Defense?

In addition to the channel selector,
the panel contains an LSBI USB/ Tune
function switch, a clarifier (a small vari 
able capacitor that can "pu ll" the car
rier oscillator up to 100 kc or so from its
crystal frequency), a volume control
with a power onl off switch, and an onl



The Galaxy Comm 2, a two-channel HF portable SSB transceiver.

off switch for the in ternal speaker.There
are two connectors, a 12-pinJones plug
for power connection and a 4-pin com
m ercial mic jack for connection to the
telephone handset with push-to-talk
switch that came with the unit.

Finally, there is a meter marked in S
units up to 70 dB over S9 and plate
current 0-8, with a meter switch marked
REL OUT/ AVC/ ALC/IP /12V. These
settings probably correspond respec
tively to some kind of RF power /SWR
function, receiver automatic volum e
control (metered in S-units), micro
phone level, fina l plate current (me-
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tered 0-8 in unknown units) and battery
voltage.

Design is typical of the mid-1960s,
semi solidstate with at least 23 transis
tors and eight diodes. The only tubes
are a 35-watt RCA 4604 final amplifier
driven by a 4-watt RCA 7905. If it
weren't for these tubes, I doubt if Barry
w ou ld publish th is! Sideband genera
tion is accomplished by the use of a
small Collins mechanical filter with
1956.545 kc and 1645.660 kc crystals .

Wiring is mostly point-to-point, but
there are eight printed-circuit boards .
The lar gest is the rece iver and another

continued on next page



The Galaxy Comm 2 out of its case. The radio is not built to a level of quality that
would be acceptable to the military, although it's very good by commercial
standards.

appears to be a carrier-insertion oscilla
tor using a 456.3 kc crystal. Two more
PC boards are used in the sideband
generator and two in the first stages of
the transmitter RF section. Each chan
nel has its own final amplifier plate
tank circuit on an individual PC board.

The unit is battery powered with the
battery carried in a pocket of the back
pack. This pocket is about 10"wide x
2"deep x 8"high and comfortably holds
six 6V 5-ampere-hour rechargable gel
cells, giving 12VDC at 15 aH. At a guess,
original power might ha ve corne from a
pair of either 12.5V BA-4386 or BB-5598
batteries as used in the AN /PRC-25 or
-77 VHF FM transceivers.

High voltage for the tubes comes from
a transistor multi-vibrator power sup
ply. A pair of Motorola 2N1538 power
transistors chop the 12 VDC input into
a really neat-looking toroidal trans
former and a Motorola 2Nl535 seems to
be a series regulator. A toroidal RF choke
on the antenna lead and well-designed
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shielding should keep TVI/RFI under
control.

I found this unit at a local hamfest,
missing its antenna whip and power
supply and cable. There was no docu
mentation and the seller could tell me
nothing about it. As I have found no
mention of this unit in any of my refer
ence materials, everything said in this
article is based on my own observation.
I have not attempted to operate the ra
dio, as it transmits outside the ham
bands. At some time in the future I plan
to build a power cable and an antenna
whip. Then I will power it up into a 50
ohm 100-watt power resistor and see
what more I can learn about it. If lean
get it working and converted to legal
frequencies, I will report the results in
this magazine. Don't hold your breath,
though, until I find out a lot more about
it. If anyone has any further informa
tion, or can correct any of my conclu
sions (guesses), I would appreciate hear
ing from them. ER



Barry Wiseman, N6CSW and XYL Shirley. Photo by Kristie Carriker.

The 13-plus years that I've spent on
ER have been the best years of my life
but it was very hard in the beginning
for both Shirley and me. We sunk every
cent we had or could borrow into the
magazine and for the first couple of
years it was an awful, worrisome situa
tion. I remember many times when I
regretted ever having started ER-how
could I have been so stupid as to think
that I could start a magazine! I had no
experience in the business at all and
lacked most of the required qualifica
tions. Gradually, about the third year,
we turned the corner, the magazine
started to make money and it has been
a successful business to this day.

If there's a ke y to our success (other
than hard work or persistence) it was
that good writers have been attracted
to ER. Nothing makes me more proud
than the quality of the articles that ha ve
appeared in the magazine over the
years.

Shirley and I want everyone that con
tributed an article to ER to know that
we are very grateful and thankful. With
out your efforts ER would never have
succeeded.
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Another thing that contributed to our
success was the encouragement we re
ceived from our subscribers. I remember
that in the beginning this was what kept
us going.Whenever we were almost ready
to throw in the towel we'd get a call or
letter from a reader telling us just how
much he (or she) enjoyed the magazine
and our spirits would be restored.

And through all the years Shirley and
I always felt we were in good company
and that we were among friends . The
rel ationship we had with our readers
was not purely a business relationship.
We feel that vintage radio people are
some of the best people around. It has
been a true blessing to have been able to
come to know so many of you.

If you'd like to contact us on the
internet our e-mail address is
brw @frontier.net and our phone num
ber is 970-564-9187. Our mailing ad
dress will remain the same but address
the letter to us personally rather than to
ER as that mail is being forwarded to
Ray.

Thanks again to everyone for your
help and kindness over the years .
73, Barry, N6CSW



The Gates Be-IT Broadcast Transmitter

by Robert B. Login, AA8A
30 Bark Court
Travelers Rest, SC 29690
jlogin@mindspring.com

I was first licensed in 1956 as K2VQM.
During those impoverished years, all I
could do was to dream about owning
the big rigs of that era. So recently when
I had a chance to acquire a Globe King
500C, I grabbed it. Shortly after that, I
found a Viking 500 that I rescued from
a CBer. I had both big rigs on the air
after rectifying several problems such
as no 2.5V on the 3B28's (substituted
solid state replacements), shorted 811A,
misalignment, weak tubes etc. I was
delighted to get on 40 AM with a big
signal. It was fun to be complemented
on my audio and signal quality. Com
paring the rigs, I must say that the Vi
king is the more elegant and simpler to
operate. With both rigs on the air, I
needed a new project! Lets face it! My
hobby is to work on the "new BA
project". Am I alone in this need or is
this the real essence of the avocation?
Gates BC-IT References

Well since I was moving in the direc
tion of bigger rigs, I couldn't pass up
the opportunity to acquire a retired
broadcast transmitter when it was of
fered. In fact, I convinced the seller, my
friend Brian, KN4R to deliver the rig to
my QTH and help me position it in the
shack. To prepare, I searched ER for
every article (ER #36/37/38/40/41/141/
143) on BC xmitters and was pleased to
find a recent rather detailed account of
a Collins 820D conversion, rich in good
advice applicable to other rigs. I also
searched the Web and found two very
well done conversion accounts by N2BC
(http://home.stny.rr.com/n2bc/
AMRadio.htm) and WA2WHV
(www.qsl.net?wa2whv /wa2whv
am.shtml). All these authors did me a
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big service because good documenta
tion is the lifeblood of the hobby! With
out ER, many hams in my opinion would
not tackle this type of project. Think
about itt when I was first licensed in '56/
where did you go for help and advice?
I think in those days you could contact
the manufacturer directly of course but
I could just imagine calling up Gates
during the fifties and telling them I
wanted their advice on putting their
BC-IT on the ham bands! Although I
never did itt you could ask the ARRL
technical staff for advice. And of course
your friends might know something?
Who was making copies of manuals
during the fifties? I remember the old
messy copiers of that era (or was it
later) ...well they may not have even
had copiers. Who new what the future
would hold!

Gates is now Harris and I did give
them a call. I was transferred to the
technical assistance people and talked
to one of their engineers. He told me
that they still had a file for the BC-IH
but it was soon to be eliminated and as
far as the BC-lT, he knew nothing about
it. In fact he felt that there was no one
any longer at Gates who was familiar
with that rig. Those of you with the H
model might want to see about acquir
ing the information available as I was
told that when they stop supporting an
old product they get rid of the file. I was
surprised when he asked for my phone
number just in case he got another such
call; he could give that person my num
ber!
Plywood Platform

I decided that I would build a ply
wood platform instead of drilling holes
in the bottom of the rig as recommended
in ER. With the rigs dimensions in hand,
I had 3/4" plywood cut so that a lip of



The author with his prized BC-1T

several inches on all sides would afford
a safety margin. Strips of 3 /4" plywood
about 6-8" wide were also used to rein
force the underside lip of the platform
with two extra strips going across the
open space in the middle . Heavy duty
castors, 250-300 lb. jobs with locking
bars (Home Depot) were bolted through
the two la yers of plywood, three in the
front and two in the back. I also drilled
holes for jacks consisting of three 1/2"
bolts across the back that extended to
the floor so that the rig could be leveled
on my sloping garage floor. After all
this overkill, I still worried that I would
have trouble supporting the rigs 800 lb.
weight! Jim, K4DEE and George,
W4BUW, along with Brian and his son
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unload the big rig. However
the platform worked very
well and the rig was easily
rolled into position. The
casters were locked and the
jacks used to level the whole
works.
Reassembly

The BC-1T was delivered
partially disassembled with
all of the heavy iron re
moved. I further removed
the back and side doors and
front grill work. This af
forded easy access from all
sides. After a good clean
ing, I reinstalled all the iron
however a couple of items
such as the modulation re
actor (replacement choke
from Dahl) and low voltage
choke were not original and
were just jury-rigged in po
sition. I now had the origi
nal manual that indicated
my rig was built in 1962. It
is an excellent detailed
manual with the type of pic
tures and schematics that
give you confidence you are
doing the right thing dur

ing reassembly. The disassemblers also
labeled many of the leads and I cer
tainly appreciated their efforts.
Testing on 1340 kHz

Well a week later, I asked my friend
Jim, K4DEE to check over my reassem
bl y and then I would fire it up on its
original 1340 kHz into the built-in
dummy load. The 833's looked impres
sive, I actually had two 833C's for the
RF and 833A's in the modulator posi
tion. The driver is a pair of 807s excited
by the xtal osc stage (12BY7 osc & 12BY7
buffer). The modulator also uses four
807's; cathode followers feeding push
pull drivers . What classic tubes, I
couldn't wait to give it some juice. Jim,
a very experienced ham who spent a
lifetime professionally in radio instal-

continued next page



Collins 75A-2 PTa mounted with C-clamps to the front panel. The PTa feeds the
crystal oscillator/buffer module above it.

lation and maintenance gave m y reas
sembly the thumbs-up so I pressed the
filament start switch and actuated the
big filament relay. The 833s lit up and
the fans worked. After 30 second s or so
the time delay relays kicked in (the rig
is solid stated so these devices are un
necessary) and the driver stages came
on. I resonated the driver and listened
for the signal in a nearby receiver. It
sounded nice and clean. I hit the plate
start switch with the transmitter in the
low power 250W position and heard a
loud crack as both Jim and I quickly
backed away from the rig. I turned it off
and killed the power. You must be very
careful with high voltage and be sure
everything is dead before mucking
around. This includes disengaging the
240 line circuit breakers and shorting
out the HV & LV power supp lies.

Well the two 30 amp cartridge fuses
were still intact to my surprise. After
carefully studying the schematic, I
thought that if the plate tuning circuit
had been altered by the usual tendency
to twirl the knobs and watch the big

38

variable coils move, then the plate might
draw more current than where the over
load relay was set to trip? Also might
the overload relay in the plate supply
have been moved out of adjustment by
the handling of the rig during its jour
ney? I adjusted the plate tuning accord
ing to the generalized instructions in
the manual and readjusted the over
load relay variable resister to a higher
setting. Now when I engaged the plate
start switch, I heard relay chatter and
saw a power out indication on m y watt
meter. Although fleeting it suggested
that I adjust the plate resonance one
way or another to solve the problem.
This worked, I had to disengage the
plate relay, make an adjustment find
ing the right direction for both the plate
and load controls and then turn on the
plate start until the rig se ttled down
and stayed on. I could now adjust the
power out to 250 watts. Everything
looked good except for the 807 drivers.
One had orange hotplates and the other
looked cold. I had checked all the tubes
so I decided to measure voltages and
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The author's PTT Circuit for the BC1-T

discovered that the cold tube had no
screen voltage while the other one was
correct. I further discovered that there
was a cold solder joint in that circuit
which I repaired. Now both 807s were
w orkin g and the plates were not or
ange.

I now tried the rig on the 1 KW set
ting. With fingers crossed I hit the plate
start switch, the big relay clanged on
and my wattmeter showed 1.2 KW. I
turned the built-in Variac that affords
about +-200V until I had 1 KW output.
I made sure it was resonant and played
around with the loading. I listened in a
receiver to the beautiful clean note. I
was very pleased. I moved back to the
low power position (this puts 120VAC
across the power transformer instead
of 240VAC) and had 2S0W out. Playing
around with the built-in variac and the
loading control, I could easily jack-up
the output to 37SW. Experimenting with
just one 833C in the final, I could run
the rig at SOOWbutwho knew about the
modulation with one tube? Anyhow,
37SW is the legal limit at present. The
BC-lT is designed to run a KW night
and day and I'm sure this rig did its job
for 40 years recently ending its career as
the back up to a station in Atlanta . It's
kind of ironic that a machine that was
never mentioned by name in all that
time would end up in a situation where
it would be the star?

PTT Circuit
I now had to figure out a PTT circuit.

My rig came with the remote rel ay board
and other auxiliary devices to allow the
rig to be controlled from a remote loca
tion. I essentially rewired this board
installing a 24VDC power supply and
several DPDT relays. When activated
the first 24VDC relay activates the
120VAC coax relay, which then com
pletes the circuit to the plate start relay,
which then activates the big plate relay
already in the Gates. This is to make
sure that the antenna or dummy load is
in the output before the rig can be pow
ered up. In parallel with the first 24VAC
relay that activates the coax relay is
another relay in the low voltage trans
former center tap. I also installed a
manual switch in this circuit to turn on
the driver stages independently. This
allows me to tune-up these stages inde
pendently of the final and also is de
signed to make sure everything in the
driver stages to both the RF and modu
lator circuits is off during receive .

When the PTT is activated the center
tap in the LV supply is grounded at the
same instant the antenna coax rel y acti
vates the daisy chain to the plate relay;
therefore, the drivers are on a fraction
of a second before the finals . I also de
cided to put a relay in the plate stop
circuit just in case the one that controls
the plate start failed to disengage. All of

39 continued on ne xt page



Prior to the restoration Jim, K4DEE
and I look over the heavy iron. Notice
the playwood base and you can see
two of the three jacks across the back.
We put one of the 833A's in place to see
what it looked like in the rig.

the relays are P&B 24VDC DPDTwired
in parallel as redundant SPST just to
make sure, and also limit the chance of
bouncing the contacts. The daisy chain
to the plate start and the large nature
(slow) mechanical action ofthe big Gates
relay affords adequate time for the
driver stages to corne on before th e fi
nals. The rig shows no sign of disliking
this PTT system!
Fusing

I was concerned about the fusing of
the power transformer and decided to
try 8 amp inrush current protection de
vices in both 240VAC leads . I also in -
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stalled 3ag fuse clips in se
rie s and put in 8 amp fast
blo fuses. This was a mis
take as they would blow
from time to time so I went
to 15 amp fuses and this
seems OK. I also installed 4
amp inrush current limiters
in the LV supply on both
legs of the 240VAC. The LV
circuit is fused, as is the bias
supply. So far I have not
blown the 30 amp fuses and
feel more comfortable with
this added protection. When
the PTT is activated, the rig
comes on with about 95% of
its power and the watt meter
then moves to full power in
about 1-2 seconds, I believe
this to be caused by the cur
rent inrush limiters as they
go to low resistance as they
heat-up. The BC-lTwas not
designed to corne on and off
th e way hams would use it
so I believe I have afforded
a softer start situ ation. I've
used the PTT many times so

far without a problem!
VFO

I tried a PTO from a 75A-2 that I had
on hand to drive the 12BY7 osc. It
worked very well and so I rewired one
of the octal crystal sockets for the PTO
obtaining voltages from a 5W dropping
resistor wired inside the osc assembly
and added a OA2 regulator piggy
backed on top of the octal plug. The
other xtal socket was rewired for FT243
style xtals. The original switch that w as
used to chose between two xtals now
chooses VFO or xtal. I also removed
about a third of the plates from the
output tank cap of the 12BY7 buffer so
that it would resonate at the upper end
of the rigs range (2 MHz). The PTO was
not permanently mounted but attached
with "C" clamps because it just seemed
that the rig would be used on only few
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160M AM hangouts so I didn't want to
go to all the mechanical trouble of in
stalling a dial etc. On 160 as mentioned,
with this rig you have to be very accu
rate with the tuning so that quick Q5Y
is not feasible unless you have an accu
rate way of resetting the tuning con
trols. 50 now I'm on the lookout for
panel turns counters!
Modulator

Well while doing all this, I had in the
back of my mind that I had not played
around with the modulation system. 50
I used an audio generator with the re
quired 600 ohm output to try to drive
the modulator. Watching the sine wave
pattern in my 5B-610 scope showed I
could do about 30-40% modulation be
cause it didn't have the output neces
sary but it sounded nice. Jim, K4DEE
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gave me a small PA amp
that had about lOW out.
Using the 70V line out from
this amp, I had no trouble
modulating the rig. The in
put to the modulators is a
resistive "H" pad designed
to require significant audio
drive to avoid hum and in 
stability. During a Q50 with
the very knowledgeable
John, NB2B, his advice was
to use a line transformer to
isolate the PA amp com
pletely from the BC-1T bal
ance input and this im
proved the audio quality.
You need a preamp to drive
this rig but it must be iso
la ted with a rna tching trans
former and not fed with the
ground of the PA as the re
turn lead!
On The Air

I now needed to get an
antenna up for 160. I read
WC3K's wonderful ER ar
ticle (#142) about the
Johnson Matchboxes and I
decided to follow his direc

tions. 50 I put up an inverted-V of 180
feet fed with 450-ohm ladder line and
modified my KW matchbox. My MFJ
analyzer indicated that I had resonance
on 1885 after tweaking so I applied
power. The 5WR meter showed low
5WR to begin with but quickly rose to
very high levels. The controls had no
effect. I found no sweet spot for the link
tap but discovered that the doorknob
caps (two 500 mmF in series) were hot
as hell! I added some more ladder line
and this improved the situation until I
tried to modulate. The band switch came
alive with sparking and arching. I had
vi sions of Tesla. Well, WC3K used four
doorknobs in parallel so that the RF
w as divided equally in four paths. I was
putting all the RF through each cap! I
replaced the doorknobs with a Jennings

continued on page 43



Bob HeB's Workshop from page 31
Waaaalaaaa, presence like you

wouldn't belie ve.
"When considering the limitations in

your ham audio chain, remember it all
starts in the mic." He then compared a
Heil mic, they're all speech peaked, to
an expensive mike that was not. The
difference was spectacular and equiva
lent to raising transmitter power by a
factor of 3 dB. Incidentally, Bob praises
the natural presence of the D-104 de
spite other limitations .

N ext Bob drew a parallel between
antenna and audio phasing. He noted
how improper spacing on a reflector
element could lower both gain and di
rectivity and nullify its purpose. Now
very animated, Bob rapidly grabbed two
identical mics that were out of phase.
He held both close and spoke. No am
plified sound heard. Then he hit the
phase reversal switch and his voice came
booming out at us. All were advised to
install a similar switch.

Bob 's beautiful wife, Sarah, assisted
:vith the last portion of workshop and
Increased our attention span. We were
one captive audience. As the workshop
drew to a close, Bob concluded with
some neat thoughts.

"Ifyou want to improve your transmit
ted audio listen to yourself on your re
ceiver or local monitor. Just like radio
personalities of old, there's a microphone
out there to make you sound good. Take
the time to let science work for you."

"I look forward to the day when these
3 or 4 killobuck radios have a tone con
trol in them. But, we must push hard
enough for them to change-we are
paying the price."

The writer suggests that those who
haven't attended Bob 's workshop, try
and do so when he next comes your
way. Despite all you already know, it
should be worth your valuable time .

In conclusion, some items were not
included above due to lack of space
(and memory). Liberty was taken to
paraphrase when necessary.
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Bob Heil's website is
www.heilsound.com. Suggest a visit too
to Joe Walsh's at www.joewalsh.net.
FYI, Joe is a proud member of the very
progressive "Burbank Wrecking Crew."
Been talken 'bou t our modulation. ER

Meter & Dial Faces from page 15
savvy, you can learn to do it yourself. If
you haven't the skill, find someone who
does .Spending $20 on the software isn't
overwhelming and your kids will dis
cover other projects they can do with it.
"Real radios" may "glow in the dark,"
but don't be afraid to use a computer to
make your old radio panels more satis
fying . ER

References:
Graph Paper Printer Software: Philip
Marquis of Metz, France.
www.marquis-soft.com Version 5.4.0.1

Compass/Cutter: OLFA Products.
www.thomasregister.com/olc /
olfacutters/home.htm Division of
World Kitchen, Inc. 1536 Beech Street
Terre Haute, IN 47804 r

Brayer (rubber roller): Speedball Art.
http://www.speedballart.com/
index.html Available at art supplies
stores in various widths. 3" or 4" is
probably best.

OptiMount transfer adhesive: Seal
Brands. http://www.sealbrands.com/
websites / sealbrands /Web_Prods.nsf /
WEB/Seal+Prod+2/
1C497017F46368448525697D00653A16?
Open Document

Scotch Brand Packaging Tape: #3841 or
similar; any clear, wide shipping tape.
3M Self-Laminating Card Protector:
LS851 or similar (2 7/16" by 3 7/8").



The Stancor HOC from page12
From my experience with the 1I0C

some of the linears being used for AM
might be better off with a small cathode
modulator. Just to prove it could be
done I took a 20-watt audio amplifier
with a 500-ohm output tap and con
nected it into the filament ground re
turn of my home brew pair of 81IAs
which operate grounded grid. With a
little more drive than normal I had 140
watts of AM on 40 meters. Next I opened
up my 30L-1 and connected the audio
into the 811A filament transformer
winding center tap. Very poor audio
quality was the result but it was AM.
Adding an audio bypass to the grid
.retu rn cleaned up the audio to where it
was acceptable. Power output was al
most 250 watts, and the 811s were not
running too hot. I could only get about
40% AM modulation, so more work was
in order, but I didn't follow up. I was
not in the mood to chop up my 30L-1.
But I did prove to myself that cathode
modulation is not so far in the past that
we can write it off and forget it. But for
now I'll use my 110C as is, and have
some fun on the air while contemplat
ing its 1940 classic look. As Stancor said
in its 110C advertising I'll be "keeping
abreast of popular developments" 1940
style... ER

Radio Service from page 29
young and somewhat inexperienced I
attempted to explain how all TV tubes
were round in the beginning, and that
when the picture was masked off , the
only way a 12-inch TV would actually
measure a foot wide was to measure the
diagonal.

This really enraged her. "There you
go, trying to blame your crooked ways
on to someone else. You know any hon
est manufacturer like Philco would not
try and fool a customer. I had a 21 inch
TV and I demand you bring my TV back
right now or I'm going to have the law
on you."
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I'm sure some businessmen would
have known how to deal with Mrs.
Blank. I did not. I could see that the
conversation was going to take an un
pleasant turn. I did the only sensible
thing I could think of. I hung up on the
old biddy. She was still talking, as the
connection was broken. The phone
started ringing immediately-I was not
about to answer it . It was near closing
time, so I decided to close up for the
day. Earl had been standing by listen
ing to the entire conversation.

As we left the store Earl said, "Bruce,
if you have time tomorrow how about
giving me another lesson on how to
handle customers." I still remember the
smile on his face. Can you believe that
Earl and I are still friends? What about
Mrs. Blank? I never heard any more
complaints. I doubt that she remem
bered any part of our talk when she
sobered up. ER

BC-IT from page 41
250 mmF vacuum variable and this im
proved the situation. Jim, K4DEE said
why fool around, put up 260 feet, which
I did. I also had to move the input from
its fixed position by placing an alligator
clip on it. Now I have no problems with
the Matchbox. I mo ve the input link to
the best spot for lowest SWR and this
varies from band to band. K4DEE was
my first QSO and I have had several
since then. I have received very good
audio reports and I am very pleased
with the rig. I'm looking forward to the
coming winter season, as there is very
little activity on 160 now that I can
hear? Look for me on 1885... please!

I'm now looking through ER for ar
ticles on audio (#141,38) because I now
have the bug for audio gear and more
importantly understanding audio.
Without a hands-on project it's hard to
learn new things without specific moti
vation. Lets see I think I need a com
pressor /limiter, mixer, equalizer? ER
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Advertising Information
Subscribers receive 1 free - 20 word- ad per month. Extra words are
.20. Here's how to count the words in your ad: the heading - For Sale,
Wanted, etc count as 1 word. Your name, call, address and telephone
number count as 6 words. Hyphenated words count as 2 words.
Please count the words in your ad and if you're over 20 words send
payment for the extra words.
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additional word is .25. Please call or write for display
rates.

ER
P.O. Box 582
Pine, CO 80470

VINTAGE EQUIPMENT ONLY

Phone 720-924-0171
e-mail: er@officeonweb.net

FOR SALE: Repair and restoration on all vin
tage equipment; 45 years experience. Barney
Wooters,W5KSO, 8303 E. Mansfield Ave. , Den
ver, CO 80237. (303) 770-5314

FOR SALE: Radio books, magazines, catalogs,
manuals (copies), radios, hifi, parts. Send 2 stamp
LSASE. David Crowell, KAlEDP, 40 Briarwood
Rd., North Scituate, RI 02857. ka1edp@juno.com

FOR SALE: New Ranger I, Valiant I , &Na vigator
plastic dials, freq numbers in green, with all the
holes just like orig. - $17.50 ppd. Bruce Kryd er,
W9LWW, 277 Mallory Station Dr ., Ste. 109,
Franklin, TN 37067.

FOR SALE: Milit ar y Radio manuals, origs &
reprints. List for add ress label & $1. For specific
requests , feel free to write or (best) email. Robert
Downs, 2027 Mapleton Dr., Houston, TX 77043,
rwdowns_wa5cab@compuserve.com

FOR SALE: Heath SB300 - $150; SB400 - $150;
HW101 w / HP23 - $200;Dra ke TR4C - $250; TR3
$150. Ken Sands, K8TFD, (734) 453-7658,
ken.sands@juno.com

FOR SALE:TMC IM-166/URTcross need lepower
andSWRdisplay.S/N9,100W, rackmount-make
offer. Bob Easterbrooks, K6JQA, k6jqa@webtv .net

FOR SALE: 5-25 HY sw inging choke, 10 HY
smoothing, 500MA, broadcast quality - $25 ea.
Mel, W0MLT, CO, (970) 249-1544

FOR SALE: Hallic rafters, RME, Gonset, oth ers .
Also some mil itary, test equipm en t,VHF/RF
amps, more. LASE, Don Jeffrey, POB 1164,
Monrovia, CA 91017.

FOR SALE: New Collins winged lapel pin, still
have meatball version, either type - $5.95 + 75ft s/
h. W6ZZ , 1362 Via Rancho Prky, Escondido, CA
92029. (760) 747-8710

FOR SALE: Send SASE for large list of excess
parts. publications, ham & test gear. K4AFW, 104
Glenwood Dr., Williamsburg, VA 23185

FOR SALE: Mohawk /Apache drum dial
reproductions. email for details. Ron, AB5WG,
ab5wg@my linuxisp .com; (281) 491-7823

FOR SALE: Vintage Radio Service. We repair
radios, record changers, radios home, au to, tube &
transistors. 1930-1980. Ken Hubbard, KA9WRN,
POB 792, Beloit, WI 53512. (608) 362-1896

FOR SALE: Hallicrafter FPM 300 SSBxcvr - $250;
NationalNC183Dw/ FMadapter-$250; National
NC303 w / spkr - $350; RME 4350 rcvr - $125; SX
115 parts radio - $300; Lafayet te HA410 10M AM
xcvr - $95; Drake MN4 ant tuner - $125; Johnson
Matchbox,275W w / SWR-$125; Pick up preferred.
Harry, WA6IUR,626-355-0290, flynham@aol.com

FOR SALE: U.S.Military DC generators, portable,
4 cylinder, electric start, 18-35 VDC. Shawn, MO

44 (636)343-5263, ajd4200@earthlink.net



WAN TED: National radio pwr sply's for HRO,
HRO-5 or SW-3. BillCabeen, KM6P, CA, (310)829
7678, cabeen@ucla.edu

WANTED :Johnson KW ma tchbox in good condx.
Dave, WD4PLI, CA, (818) 846-0617.

WANTED: Fully func tional w /manual s:Johnson
AN / FRT505 xmtr, Swan F51 and FC76. Contact
Ric at C6ANI@ARRLNET

WANTED: Hallic rafte r S16,17, or 18. Will pay top
pr ice for unit in good physical sh ape with all part s.
CONNEEKLEIN@aol.com

WANTED: Older rigs &accessories. Brian Carling,
AF4K, 117 Sterling Pine St., Sanford, FL 32773.
http:/ /come.to / AF4K /

WANTE D: National Rad io HRO-500 table
spkr#HRO-500TS. Roger Zaun, W9UVV, 4902 W.
Parkview Dr., Mequon, WI 53092. (262) 242-4931,
w9uvv@aol.com

WANTED: Globe Chief 90, DX-40 or similar. Pse
sta te price and cdx. Thanks! Car l, KN6AL, 3290
6th Ave ., IE , San Diego, CA 92103. (619) 997-6146
kn6al@earthlink.net

WANTED: Radios Master catalogs, pre vol #12th
ed , all bef ore 1947. R.V.Mats on, W1CSO, POB956,
Lake Panasoffkee, FL 33538. (352) 568-1629

WANTED: Looking for a Knight T-150A that I
modified in the '60s . I added a one -tube reactance
modulator behind the VFO. It was enclosed in PC
board material which was soldered together. Does
anyone have this T-150A? Ed Santavicca, AA8TV,
OH , (216) 521-6093. aa8tv@aol.com

WANTED:TBXradio and / or accessories required
b y military radio collector. Ra y, VK2IL V,
ROBINSON@SHLRC.MQ.EDU.AU

WANTED: SCR-522, other WWlI radio for flying
aircraft restorations. NIB or exc condx. Ian Abbott,
KC6UPT, (209) 747 -3 639,
ian@wildblueaviation.com

WANTED: B&W plug-in coils 80MEL, 800ES,
80BVL, 80JVL, 80TVL. Jim Jorgensen, K9RJ, 1709
Oxnard Dr., Downers Grove, IL 60516. (630) 852- WANTED: National HRO-50n coils A, B, & AC,
4704. k9rj@attbLcom will pay your pr ice. Carl R. Carter, 405 Bahama

Dr., Ap t A, Norwood, MA 02062. (781) 762-9122
WANTED : H eath SB-220 project amp. Jim,
AD5KD, Tulsa OK, (918) 747-3 136, WAN TED: ColumbiaSG-8radio 1929-1930vintage
kd5gho@swbell .net chassis &spkr only OK. G.Liccione, 118 Hiawatha

WANTED:Racalrcvrs; manualsforRA6790/GM/ Trai l, Liverpool, NY 13088. (315) 457-7928

ELF/VLF;P lesseyIMR5000manual;Plessyradios. WAN TED: Harvey-Wells odds 'n ends, esp TBS-
Allan, Norco CA, (310) 812-0188, 50-B, TS-90,spkrs, VFOs,sply's, aircraft, military.
alan .royce@trw.com Kelley, W8GFG, 9010 Marquette St., St. John, IN

WANTED: BC-610 pieces and pa rts of all kinds. 4_6_3_7_3._(_21_9_)_3_65_-_47_3_0 _
John Schneider, K4HLM, 320 Woodchuck Ct., WANTED: 70' or larger crank-up tow er, pr efer
Ro swell, GA 30076 . (770) 992 -9668 , Tenn, KY, W8, W9, W0, W5, AZ location, others
tphase@mindspring.com considered.Tom Berry, W5LTR,1617W.Highland,

WANTED: Manual or schematic for Gons et ARI, Chicago, IL 60660. (773) 262-5360,262-0016

VHF radio. FOR SALE: 3BPIA NOS - $20; 5UPI WANTED: Service /depot manual of RACAL
scope CRT, used, tested - $10. Robert Martin, 111 receiver RA6778C, top price for orig cop y. Xerox
Bancroft, Roches ter NY 14616. (585) 663-4182 45 copy OK. AD4EC/VE3, AD4EC@msn.com

WANTED: Tube rcvrs in any condx from the
Ed dystone Radio Comp an y. In p articul ar the
following: 680, 680X,888 (any mo del), and EA-12.
Cal Eustaquio,N6KYR,1747Pescadero Dr.,Salinas,
CA 93906. catman351@yahoo.com

WANTED: Any TMC equipme nt, what ha ve you .
Will trade forTMC equip.Brent Bailey, 109Belcourt
Dr., Greenwood , SC 29649. (864) 227-6292

WANTED: BC-348 ( ) rcvr w / following suffi x, B,
C, H, J, K, M, N, P,S, for collection. Ken Kolthoff,
K8AXH, POB 215, Craig, MO 64437. (660) 683
5353

WANTED: Dynamotors from WW II & Korean
wars, looking for rea l small sizes, clean & unused.
Bob Ryan, 1000S. Gilbert St. Apt. 132, Hemet, CA
92543

WANTED: National Co. emblems, escutcheons,
logos from equipment, also National AN /WRR2
in working order. Don Barsema, 1458 Byron SE,
Grand Rap id s, MI 46606 . (616) 45 1-9874.
dbarsema@prodigy.net

WANTED: Any info relating to ASB-8 Airborn
Radar set. Pete Deier lein, KD2LN, 6257 Perr yville
Rd ., Ch ittenango, NY 13037 . (315) 687-5456 ,
p.deierlein@Worldnet.att .net

WANTED: Heath SB series parts source; B&W
160,80,40 JEL coils; McElroy bug. Brian Roberts,
K9VKY, 130 Tara Dr., Fombell, PA 16123. (724)
758-2688, k9vky@arrl.ne t

WANTED: National NTE CW xm tr in working
condx. I love National. Sylvia Thompson, 33
Lawton Foster Rd., Hopkinton, RI 02833. (401)
377-4912. n1vj@arr l.net

WANTED: Still looking for manual, schematics,
trouble-shooting, RCAF Rx by TMC R-5007A/
FRR502. David Boardman, VA2DVD, (418) 877
1316, radioman@dbtubes .com or



FOR SALE:OEM Heath belts - $2.50 each shp d; or
10+ for $2 each shpd. Send check or money order.
Roberta Hummel, 202 Midvale Dr., Marshall, WI
53559

FOR SALE: Manuals for old ham gea r of the '30s
to the '7 0s . Check WEB Catalog www .h i
manuals.com

FOR SALE/TRADE: Misc. parts, tubes, for tube
gear . Sandy Blaize W5TVW, 40460 Edgar Traylor
Rd ., Hammond , LA 70403. ebjr@i-55.com

FOR SALE:Vintage equipment at the K8CXHam
Gallery Classified Ads section. Visit the lar gest
Antique QSLCard Galler y http :/ /hamgallery.com

NOTICE: T-368Registry .For info w2zr@aol.c om .
Subscribe to the T-368& BC-610reflector at: ht tp:/
Igroups. yahoo.coml group IT-368_BC-610

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

FOR SALE: Stron g steatite an tenna insulators.
Lengths from two to fifteen inches. SASE for list.
John Etter, W2ER, 16 Fairline Dr., East Qu ogue,
NY 11942. (516) 653-5350

FO R SA LE: Please visi t www .radioworld
online.com. We have ham gear, tubes, pa rts and so
much mo re!. Carl A. Blomstran, POB 890473,
Houston, Tx 77289 .

FOR SALE:Aluminumknob inlays,Collins,Drake,
National, Hallicrafters, Heath; Collins Dial Drum
Overla ys. Charlie Talbott, 13192 Pinnacle Ln,
Leesburg, VA20176.(540)822-5643, k3ich@arrl.ne t

FOR SALE:Military whip antennas; Ha llicrafters
S-38, S38D, NR - $45 ea. Bruce Beckeney, 5472
Timberway, Presque Isle, MI 49777. (989)595-6483

FO R SALE: Older type electronic parts &
ha rdware; free vintage flyer. Mail order since 1954.
Bigelow Electronics, POB125, Bluffton, OH 45817

FOR SALE: VM parts, new boxed electron tubes,
new Heathki t parts, new panel meters. No rm,
1440 Milton St., Benton Ha rbor, MI 49022

FOR SA LE: Build your own "Midget" bug
replication by K0YQX, ca 1918, featured by K4TWJ
in CQ Magazine, May, '98. 10 de tailed blueprints.
FAX (507) 345-8626 or e-mai1<bugs@mnic.net >

FOR SALE: Par ts, tubes, books, ect. Send two
stamp SASE or email for list. Wayne LeTourneau,
POB 62, Wannaska, MN 56761. wbOcte@arrl.net

FOR SALE:Tubes. We specialize in ear ly receiving
& collector tube s & tube rela ted bo oks. Send for
free cata log or see www. fathauer .com. George H.
Fathauer & Assoc ., 688 W. First St. Ste 4, Tempe,
AZ 85281. (480) 968-7686, tubes@qwest.net

FOR SALE: Collins restoration . Ever ything inside
& out to make it as Art Collins built it. 50 yrs
experience . W90JI I N4PZ, IL, (815) 734-4255 or
N4PZ@aol.com

FOR SALE: Collins S-line and A-line repair. FCC
licensed, many years of experience .
lal@metrocast.net, (207) 457-9257

FOR SALE: Heath Mohawk - $250; Hallicrafters
HT-32A - $325; Yaesu FT-101E - $225. All wi
manuals & in grea t condx . Bob Braza, W1RMB,
MA (508) 222-5553.

FOR SALE:75A3 front panel &chass is 90%chassis
parts - $100. Denver area only. Doug McDowell, 6
Sutherland Ct., Highlands Ranch, CO 81030. (303)
791-3559

Electric Radio Tuning Meter

Thi s unit (built by Ron Hankins, KK4PK)
allows you to tune up right on top of a QSO
with onl y milliwatts of RF going to the an
tenna . Once the antenna is brought into reso
nance shown by a meter null, flip th e switch to
op erate and you 're ready to go . Saves friends
and saves tube finals .

SO-239 connectors connect u nit to transmi t
ter, dummy load and an tenna. Fo r more in for
mation on how this de vice works see ER#60.

www.kk4 p k.c om

$49 .95 p lus $5.95 S&H
Money back guarantee

Visa, Mas tercard and American Express

ER St ore, P.O. Box 582, Pin e, CO 80470
720-924-0171 * er@off i ceonw eb .net
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FOR SALE: 51J-4 filter re p lac ements, direct
plugin- 6.0 kc Collins mech . filter, 3.3 xtallattice,
2.3 kc xtallatice ,500 cycle xtal latice - $245 each; R
390A 16 kHz flat phase filter, for Hi-Fi AM - $245.
Chuck Felton, KD0ZS, WY, (307) 322-5858 ,
feltoned@coffey.com, wwvv.feltondesign.com

FO R SALE: Military and commercial
com munications it ems : http: / /
www .m axp ages.com/murphyjunk. Murphy's
Surplus, 401 N. Johnson Ave., El Cajon, CA 92020.
(619) 444-7717

FOR SALE: Tub e list, new & used , wi de variety
audio, ham. Recently expanded. SASE 521t . Bill
McC ombs, WB0WNQ, 10532 Bartlett Ct .,Wichita,
KS 67212-1212

FOR SALE: Pan el refinishing: John son Ranger
sets - $250; Valiant sets - $300; Johnson 500 sets 
$300; Collin s R390(A), fron t side - $125, both sides
- $225; Hammarlund HQ-1 80 series panel & bezel
- $200, cab add $100. http:/ / w4pnt .8k.com. Dee
Almquist,534W.MainSt.,Wayn esboro ,VA 22980.
(540) 249-3161 Cell: (540)480-7179

FOR SALE: Philco 46-350 parts chassis - $25; CD
32/ ART-13 antenna loading tuner, not com plete 
$50. Al Jenkins, WA1RWB,POB 1162, Nantucket,
MA 02554. (508) 325-7122

FOR SALE: Conve rt an y wattmeter to read PEP!
Perfect for AM / SSB- $19.99 ppd for complete kit!
HI-RES, 8232 Woodview, Clarkston, MI 48348.
(248) 391-6660, hires@ru st.ne t

FOR SALE: Complete hard ware set to connect
Collins PM2 to KWM2 - $19.95 ppd. Warren Hall,
K0ZQD, POB 282, Ash Grove, MO 65604.

FO R SALE: Repair, upgrade, p erformance
modificationoftubecommllllications&testequip .
Accepting most military, all Collins & Drake
designs ,& the better efforts from others .Laboratory
performance docume nt ation on request. 'Work
gu ar anteed. Chuc k Felton, KD 0ZS, Felton
Electronic Design, Box 187, Wh eatland, WY82201.
(307) 322-5 858, fe lt one d@coffey .co m,
www.feltondesign.com

FOR SALE: Dr old QSL card? Search by call free,
b uy fi n d at $3.50 ppd. Chuck , NZ5M,
CRBCS1@prodigy.net

FOR SALE:New Release.For details send 2-stamp
LSASE to:oia- Tyme Rad io Co, 2445 Lyttonsville
Rd. Ste 317, Silver Spring, MD 20910

FOR SALE: WACO-5NWX telephone filter s. Just
plug in .1/ $13.95, 2/ $25,3/ $34. Money back. Cecil
Palmer, 4500 Timb ercrest Ln., Waco, TX 76705.
(254) 799-5931, w5nwx@hotma il.com

Z Communications Company

Quality "Boat Anchor" Alignment & Repair Service
Reproduction Parts & Assemblies Including

Crystal Door Covers & VFO Dials For Heathkits
Crystal Hole Plugs & Relay Plugs For E. F. Johnson

Dial Overlays For Collins 51J / R-388 Series

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

Chemical Ground Rods & Many Other Item s

For Complete Information Pl ease Visit Our Web Site
http://home.attbi.com/-zcomco/Index.html

Telephone or Write:

Z Communications Company
410 Lawndale Drive
Richardson, Texas 75080

zcomco@attbi.com
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WANTED: ARC-5 rcvrs , racks, dynamotors. Jim
Hebert, 1572Ne wman Ave., Lakewood,OH 44107.

WANTED: Antique tubes. Paying $40 ea for good
used type 201 tubes (not A). Buy list & new 2000
2001 catalog of collector tubes availab le. See
www.fathauer .com.GeorgeH. Fathauer&Assoc.•
688 W. First St. Ste 4, Tempe, AZ 85281. (480) 968
7686, tubes@qwest.net

WANTED: Old military radar disp lays, scopes,
an tenn ae, receivers, manuals, etc. Even ha lf ton
items! William Donzelli , 15 MacArthur Dr .,
Carmel, NY 10512.(847)225-2547, aw288@osfn.org

WANTED: Bendix radio rcvr RA-IB; Belguim set
RST-101. George Rancourt, K1ANX, MA, (413)
527-4304 or k1anx@mindsp ring .com

WANTED: Collins 70K-2 PTOs working or not;
IN82A diodes; Bretting 14/14AX manual. Clark,
W0BT, KS, (785) 286-2132

WANTED: Seekin g unbuiltHeathkits,Knightkits.
Gene Peroni, POB 7164,St. Davids ,PA 19087. (610)
293-2421

WANTED: Electric Rad io; An ti qu e Radio
Classified s; Old Timers Bulletin. Alan Mar k, POB
372, Pemb roke , MA 02359

Dave Curry Longwave Products
Replacement mechanical filters for the

Collins 75A-4 & R-390A

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

These are exact duplicates of the originals using the latest Collins-designed
mechanical filters. The electrical specifications meet or exceed the original
Collins design. Ray Osterwald, N0DMS, 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 - 2.5 kc
*AM - 6 kc

$199 plus $5.95 S&H
In stock for immediate shipment from the ER Store

Money-back guarantee
Visa, Mastercard and American Express

ER Store, P.O. Box 582, Pine, CO 80470
720-924-0171, er@officeonweb.net
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AB-1244/GRC MAST KIT
Has twelve aluminum alloy
on steel sections form stur-

. dy, yet lightweight 30 foot
1.7" dia mast. Kit in-eludes

five each lower and upper sec
tions, one ea lower and upper
adapter sections, gin pole swiv-

'" el base, four ea 36 and 42 ft
guy ropes, four guy stakes, two guy rings plus 2.5
pound sledge hammer. Part of OE-254/ GRC anten
na set; 30 Ibs sh. NEW, $139.50
NYLON BAG for above. New, 539.50; See Web for details.

R-390A SPARE PARTS
IF Amp with good filters, but less RT510, used, $125

RF Amp "As-Is" for parts. Less tubes, crystal oven
and counter. used, $40.00

Beat Frequency Oscillator, used, $20.00

Band Crystals, used, $10.00 each

Counter Dial, used, $18.00

Handles per pair, used, $8.00

Power Supply without tubes, used, $25.00

Shipping is extra on all merchandise

SEND FOR OUR
LATEST CATALOG !!

t • Mt~M'4d(f).J.!!.§W4~"Mt' w , ' ...'MfMt"eMMtMdt..,.A!tW....'" tMit 'RID?"thM,!,t+'M.,

We buy and sell old ham gear, liquidate and purchase radio estates, pur- I
chase and restore antique radios of all types & more! Check out our on- 4

line flea-market on the web. We operate a schematic diagram and man- 4

ual service for all of that "old" stuff that you are wanting to restore . Tired
of trying to download "freebe" FTP stuff that you can't read or that blows
up your operating system? Tired of trying to get an old schematic from
an internet "freebe site" that you simply can't read?, - - try REA, you will

be glad you did. And that is not all we do at REA ...

• MDIO un .lUKIUY-ti - is the largest publisher of old radio age information on CD-ROM.
Producers of ARRL 's 80 years of QST on CD-ROM and some 60 + other CD-ROM PUb- I

Iications. Boatanchor CD's on R390 's, all of Collins Radio ham gear, Military Radios
V1&2, The Radiotron handbook, RCA HB-3 tube manual , Sam's Photofact series , Rid- •
ers Troubleshooter 's Manual series, Antique Radio Repair V1&2, the Radiophile series , e

Zenith Trans-Ocean ic, Hallicrafters, RCA serv ice note series and Collins specialty :
series cover ing specific military/commercial radios and much much more! Check us out

on the web today! Now in our 8th year!

MDIO W ·IUKIHY-bl - 2043 Empire Central - Dallas, Texas 7523'5
(214)358-5195 - Fax (214)357-4693 - Internet: http ://www.radioera.com

Radio Era Archives- the first and largest radio resource archive and publisher of radio CD-ROM's

Preserving the Radio Era fo r all time - - Digitally!
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CDs From th e 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 CD-ROM - $ 39.
80 years of QST - $ 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; Vol. 2 
Collins Transmitters & Amplifiers; Vol. 3 - Collins Transceivers; Vol. 4 
Accessories, Power Supplies, VFO's, etc. Each CD - $ 79, Complete Set - $ 279

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

By Terry Perdue
A new CD that chronicles the history of the Heath Company with over 1000
photographs, letters, newspaper articles, catalog covers and other material
never before put together in one publication - $24.95

By August Johnson, KG7BZ
Military Boatanchor Manuals, Volume 1 - $45. This CD is one of the best
manual CDs on the market. It contains the following manuals : ART-13 , -A,
B; BC-221-A, B, C, D, E, F, J, K, L, M, N, 0, P, Q, R, AA, AC, AE, AF, AG, AH,
AJ, AK ,AL; BC-312, -A, C, D, E, F, G, J, L, M, N, HX, NX; BC-314, -C, D, E,
F, G; BC-342, -A, C, D, F, J, L, M, N; BC-344, -D; BC-348-J, 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;BC-455-A, B; BC-456-A ,B;BC
457-A; BC-458-A; BC-459-A; BC-696-A; BC-946-B.
Military Boatanchor Manuals, Volume 2 -$45- contains the following
manuals: ARR-41; BC-611-A,B,C,D,E,F; BC-939B; 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; SX-73; Hammarlund SP-600; Zenith Transoceanic; Gibson Girl.

Please add $5.95 S&H for each order
Visa, Mastercard, American Express

ER Bookstore, P.O. Box 582, Pine, CO 80470
720-924-0171, er@officeonweb.net

FOR SALE: RIT for KWM-2 and S-Line. No
modifications fo r KWM-2. $59.95 tested / 42.95 for
kit. SASE for details and order info. John Webb ,
WI ETC, Box 747, Amherst, NH 03031

FOR SALE: Aluminum heat dissipating plate and
grid connectors for all 3, 4 and T series Eimac
tub es, including 3-500Z, 4-1000, 304T's and lOOT's,
etc. Alan Price, fixr7526@cs.com
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ELECTRON TUBES FREE Cata
lo g, over 2,000 types in stock.
Electron Tube Enterprises, Box
652, Springvale, ME 04083. (207)
490-5870, FAX (207) 490-2228

Licensed at least 25 years ago?
And licensed now?

Then you should belong to the
Quarter Century Wireless Association

For informationwrite :
159 E. 16th Ave" Dept ER
Eugene, OR 97401-4017

http://www.qcwa.org

WANTED: QSL cards from old/pre WW II Ham
OX countri es; old regen kits . Hajime Suzuki,
Nishik uni yoshi 1644-24, Ichihara-Shi, Chiba-Ken,
290-0231 Japan

WANTED: WW II Japanese xmtrs & rcvrs (parts,
plug-in coils) for restora tion & ER arti cles. Ken
Lakin, KD6B, 63140 Britta St., Ste. C106, Bend, OR
97701. (541) 923-1013. klakin@aol.com

WANTED: Old Callbooks, esp ecially those
covering the years before 1930. Alan, W3BV, PA,
(215) 795-0943 or W3BV@arrl.net

WANTED : Collins 310B3, basket case OK 
welcomed; & Chicago 500W CMS-2, high-level
modulation xfmr ; Taylor T21. Jerry, W8EGD, CO,
(303) 979-2323

WANTED: Na tional HRO bla ck wrinkle sp krs,
oak coil boxes, coils; Western Electric ho rns , spkrs,
amps, mics. Barry Nadel,POB29303,San Francisco,
CA 94129. bnadel@ccnet.com

WANTED: Kleinschmi dt teleprinter models: 311,
321, (AN/FGC-40, AN /GGC-16, AN/UGC-39...)
Torn Kleinschmidt, 506 N. Maple St., Prospect
Hts ., IL 60070-1321. (847) 255-8128

WAN TED: RBB/RBC rcvrs, pwr splys, cables &
RAK/RALequip .And y Miller,KD6TKX,CA, (831)
484-2389, amillertkx@aol.com

WANTED: Visitors and tubes by museum. Old
and odd amateur or commercial tu bes, foreig n
an d domestic purchased, traded or donations
welcome. All correspondence ans wered. K6DIA,
Ye Olde Transmitting Tube Museum, POB 97,
Crescent City , CA 95531. (707) 464-6470

WANTED: 1950's Popular Electronics; 1961-65
Heathkit catalogs & Radio -TV Experimenter .John
Cur tis, W0CAR, 3146 S. Franklin St., Englewood,
CO 80110. (303) 781-8027,w0car@arrl.net

WANTED:Searching for RMECT-100or 3R9xmtrs
and info about them. David Edsall, WI TDD, 156
Sunset Ave ., Amherst, MA 01002. (413) 549-0349,
dedsall@crocker.com

WANTED: WWII BC-610-E series or earlier xmtr;
BC-739 interphone control box. BC-652 rcvr . Steve
Finelli, N3NNG, 37 Stonecroft Dr., Easto n, PA
18045. (610) 252-8211, navrad @enter.net

WANTED: R-390A rcvr s, parts rigs or restorable,
will restore yours at reasonable pri ces. Walter
Wilson, KK4 DF, (706) 733- 832 3,
wewilson@knology.net, www.knology.net /
- wewilson

WAN TE D : Collecting military electronics
including rad io, radar, RDF and test , manuals &
li terature . William Van Lennep, POB 211,
Pepperell, MA 01463. (978) 433-6031

WANTED: Stancor /Chicago PCC200, PCO /
PS0150, RC8150; Triad A-9-J, A-10-I, A-1I-J, A-12
J.FOR SALE:Books,send SASE.Richard Robinson,
POB 1425, Wallingford, CT 06492. (203) 949-0871,
richmix@erols.com

WANTED: Postcards of old wireless sta tions ;QSL
cards showing pre-WWII ham shacks/equip .
George, W2KRM, NY, (631) 360 -9011,
w2krm@opton line .net

WAN TED: Orig Heath manuals for ham & test
WANTED:Info on xmtrsmade by Clough-Brengle equip .Please state condx & price. Warren,KIBOX,
Co. Used by the CCC, in the mid to late 30's. Any NC, (828) 688-1922, k1box@arrl.net

help wou ld be grea tly appreciated .Ron Lawrence, WANTED: RCA 140, 141, AVR5A. GE K80,K80X,
KC4YOY, POB 3015, Matthews, NC 28106. (704) K85 . An y condx . James Treherne, 11909 Chapel
289-1166 hm, kc4yoy@trellis.net Rd ., Clifton, VA 20124. treherne@erols.com

WANTED: ARC-2, ARR-7 and ARR-15 racks; BC- WANTED: Vintage four & tw o pin Cinch-Jones
1387for BC-611;whip ant enn a for PRC-124.Joseph cha ssis soc kets & match ing plugs. Lou is L.
Pinner, KC5IJD, 818 Hill St., Kings ton, TN 37763. 0 'Antuono, 8802Ridge Blvd ., Brooklyn, NY 11209.
kc5ijd@bellsou th.net 51 (718) 748-9612 after 6 pm

WANTED: Manuals,manuals, man uals for rad io
re lated eq uipment to buy or swap. Catalog
available. Pete Mar kavage, WA2CWA, 27Walling
St., Sayreville, NJ 08872. (732) 238-8964



PURCHASE RADIO SUPPLY
Electric Radio enthusiasts. Tired of antiseptic electronics stores? The answer to this sad
condition is a heavy dose of Purchase Radio Supply.
Looking for transmitting and recei ving tubes, components, hardware, and publications? You
name it, we may have it.

Purchase Radio Supply
327 East Hoover Avenue
Ann Arbor, Michiga n 48104

CONV ERT YOUR WAT TMETER TO READ
TRUE PEP FOR LESS THAN $20! The PDC- l
will convert your Average Reading wattmeter to
Peak Power!Even works on the Bird 43!

$19.99 + $2.95 S&H for the USA and Can ada
HI-RES COMMUNICATIONS, INC.
8232 Woodview,Clarkston, MI 48348
(248) 391-6660 or info@hi-rescom.com

WANTED: Service manuals, originals, copies for
cop y of HP 3330B,HP 3582A, HP 1171DA. Will pay
ALL exp oand more! Reinhard Wieschhoff, 7 rue
du Debuche, F-78120 Ram bouiLLet, France. Tel!
Fax: 0033 1 304 111 02

WAN TED: Scott Special Communications rcvr.
EA4JL,p lease call, Kur t Keller, CT, (203)431-9740,
k2112@earthlink.net

WANTED: Russian 1.5-8MHz military transceiver,
type P(R)-131. Will pay well for a good one. Leroy
Sparks, W6SYC, 924 W. Mc Fadden Ave ., Santa
Ana, CA 92707. (714) 540 -8123,
leroysparks@earthlink.ne t

WANTED: SW3 #33A an d #35 coils. I will trade
my extra coils SW3 coils. Han k Brede hors t, 2440
Adrian St., Newbur y Park, CA 91320. (805) 498
8907

WANTED :Long wire an ts ATl01 , ATl02, GRC-9;
DY88/105; PP327GRC9; counterpoise CP12 & 13
GRC9; BC348 pwr conn PLQ102 /103. KA1ZQR,
348 N. Main St., Stonington, CT 06378.

WANTED: Globe King 500 B/C; Viking Valiant
IIII; Viking 500; Heathkit Mohawk. Frank, (916)
635-4994, frankdellechaieessprintmail.com

WANTED:National SW-3modell, version 3.Uses
32-32 30 tubes. Dean Showalter, W5PJR, 72
Buckboard Rd., Tijeras, NM 87059. (505)286-1370

WANTED: Collins 32V& Collins 75Aseries;Globe
Scout; National SW54. KB0W, CA, (916)635-4994.
frankdellechaie@sprintmail .com

WANTED: Hallicrafters SX88 or SXl15 . Larry
Redmond, 413 Bedfort Dr., Duluth , GA 30096.
(770) 495-7196

WANTED: Coils for Nati onal 1-10 rcvr or info so
I ca n duplica te . Norm Hall , W6JOD,
normiehall @aol.com
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TEL (734) 668-8696
FAX (734) 668-8802
e-mail: purchrad @aol.com

WANTED: WW II German, Japanes e, Italian,
French equipment, tubes, manuals and parts. Bob
Graham, 2105NW3 0th, Oklahoma City, OK73112.
(405) 525-3376, bglcc@aol.com

WANT ED: HeathGear, unassembled kits, catalogs
and manuals. Bill Robbin s, 5339 Chickadee Dr.,
Kalamazoo,MI 49009.(616)375-7978,billrobb®net
link.net

WAN TED: I wish to correspond with owners of
National FB7/ FBXA/ AGS coil sets . Jim, KE4DSP,
108 Bayfield Dr., Brandon, FL 335 11.
j.c.clifford@juno.com

WANTED: Parts for a TMC GPT-750 xm tr. I need
the AM modulator deck and other parts to restore
th is uni t . John , KF2JQ (716) 873 -0524
jprusso@ acsu.buffalo.edu

WAN TED: Collins 30K1 xmtr; also need orig
manuals & literature for 75Al, 32V1, 30K1. Paul
Kluwe, W8Z0, POB 84, Manchester, MI 48158.
(734) 428-2000

WANTED:Tektronix memorabilia & promotional
literatur e or catalogs from 1946-1980. Jame s True,
N5ARW, POB 820, Hot Springs, AR 71902. (501)
318-1844, Fx 623-8783, james.tru e@ibm.net

WANTED:Collins promotional litera ture ,catalogs
and manuals for the p eriod 1933 -1993. Jim
Stitzinger, WA3CEX, 23800 Via Irana, Valencia,
CA 91355. (661) 259-2011. FAX (661) 259-3830

WANTED: For Yaesu FT-301: digital display, YO
301 monitor scope . Doug Sanders, W3FYA, 8923
Reisterstown Rd., Baltimore, MD 21208. (410)484
1103

WANTED: Desk KW low voltage screen xfmr.
Bob, KL7HDY, AK, (907) 346-1044

WANTED: Schematic nee ded for Hallicrafters S
40rcvr. A. McGinnis, WA2DTQ, 793Queens Grant,
Hilton Head, SC 29928

WANTED: Crystal calibra tor for NC-300 or 303.
Dave , K9HDQ, IN, (765) 354-2884.

WANT ED: DC amm eters, airc ra ft instruments,
panelmeters; meterbooks & gauge catalo gs;pho tos
of meters & control panels. Chris Cross, POB 94,
McConnell, IL 61050.
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emus eNAPfQ #45 INVITES 'OU10 JtJltIUt
MINMIMIGIU WII&tlME

Convention Hotel: Ramada Plaza Hotel & Inn Gateway
1 800 327-9170 < www.ramactagateway.com >

Mention QCJl'A when making reservations.

Close to all t he attractions....Disney I Universal I Sed World I

Kennedy Space Center I Science Museum, leu Gardens
And many other sites.

REGISTRA nON( MortCohen. <wa2ars@aotcom >

1972 Martina St.• Apopka. FI 32703
Tel/FAX: 407814-0434

FOR SALE:2used 805 tub es, guaranteed -$25each
plus $4.70 shpg. James Schliestett, W4IMQ, 420
Lakeview Dr ., Cedartown, GA 30125. (770) 748
5968, imq@bellsouth.net

FOR SALE: ARC-5 transmitters: BC -457,
unmodified - $60; BC-458 - $60; Navy 5.3-7
transmitter - $60; R-ll Q-5er - $45;R-13BVHF-RX
- $45;ARC-5VHF(T-366)-$45;Simpson 65marine
AM transceiver 2-4 me - $50; early Hea th SB-400 
$60; Fisher early 60s tube FM receiver w / case 
$50; (PE-I03A) dynamotor - $60. Ed Hammond,
WNlI, POB 390, Buckfield , ME 04220. (207) 336
2858

FOR SALE:Two Rhode & Schwartzmod elXK854C
150W HF xcvrs, 1990vintage all mode. Tom Berry I

W5LTR, 1617 W. Highland, Chicago, IL 60660.
(773) 262-5360, 262-0016

FOR SALE: Collins 75A-4 rcvr - $1500; Collins
75A-l rcvr - $1000. Both fully restored by Howard,
W3HM, exc condx; Super Pro JX-l, restored by
Rick Mish - $750;Super Pro JX-26 - $400; RME 45,
good condx - $175; Drake 2B, NR - $250. Harold,
MI, (313)531-2223 or William, (313) 923-6916.

FOR SALE:W5PYT'sJohnson Viking I,w /manual
- $225; Hammarlund HQ-160 rcvr - $175. Both in
good condx. Debbi Moore , POB 752, Ozona, TX
76943. (915) 392-5473, dpmoore54@hotmail.com

FOR SALE: From an estate . Murch UT-2000
antenna tuner w/ instruction sheets - $85; Heath
SB-614stationmonitor w/ orig manual-$95;Collins
KWM-2 w /51 6F2 pwr sp ly, origmanual & D-104
mic - $1050. All shpg'd lower 48. Don Moth,
W2MPK, POB 73, Chittenango, NY 13037. (315)
687-6453, w2mpk@dreamscape.com
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FOR SALE: RCA tube manuals, RC-15, RC-20,
RC-25;ARRLHandbooks, 1965,1968,1972&1978.
LSASE for list. Charles Brett, 5980 Old Ranch Rd.,
Colorado Springs, CO 80908 . (719) 495-8660,
brett3729@aol.com

FOR SALE: Repro Nameplates, R-390A generic 
$9; 51J-3 and 51J-4 exact replicas - $12. Tom
Marcotte, N50FF, 210 Clem Dr., Lafayette, LA
70503. courir@yahoo .com

FOR SALE: Used technical books - radio,
electronics, math, military, magazines, etc. List: $1
(stamps OK). Softwave,2 Dept. ER,1515Sashabaw,
Ortonville, MI 48462

FOR SALE: R.L. Drake repair and reconditioning,
most models includingTR-7's, 35 years experience.
Jeff Covelli, WA8SAJ, (440) 951-6406 after 4 PM,
wa8saj@ncweb.com

NOTICE: Visit HamRadioUSA.com a website
dedicated to traditional ham radio &vintage radio
resources. http:/ /W"W.....radioing.com.let.s radio.
W5AM

FOR SALE: Vacuum tubes NOS, used, somexmtg,
SASE for list. E.P.Hayes, W0JFN, 3109 N. Douglas
Ave., Loveland, CO 80538

FOR SALE: Heath Nostalgia, 124pg book contains
history, pictures, many stories by longtime Heath
employees. (See BOOKS inside back cover.) Terry
Perdue, 18617 65th Ct., NE, Kenmore, WA 98028

FOR SALErrRADE: Manuals: S53A;DX100;75A4;
DX40; 75A1; Ranger; TR5; 3011; HA350; NC183D.
A.J.Bernard, POB 690098,Orlando, FL32869. (407)
351-5536

FOR SALE: Pwr sply BC-610-I, BC-375E, PU only,
Prescott, AZ. W7RBF, AZ, (928) 778-1993.

NOTICE: Visit radioing.com, a website dedicated
to traditional ham radio & classic radio resources.
Let's tadio! Charlie, W5AM, http: / I
www.radiomg.com

FORSALErrRADE: USN radar equip, connectors;
British pwr sply, connector; Japanese dynamotor;
R-TPRC8,PRC9;R1161ARW26;ART-13s for parts;
walkie-talkie; RM53;BC 221T;Lampkinfreqmeter;
Hallicrafters HT-18; DX-100; BC AS231, coils,
mount; field antenna RC297; Radiosonde. Bill
Coolahan, 1450 Miami Dr. NE, Cedar Rapids, IA
52402. (319) 393-8075

FOR SALE: (2) 8005 tubes, sockets, plate caps,
filamentxfmrs,NOS,all-$50+shpg.John, W2PRR,
NY (585) 671-4228, jandjm130@juno.com

FOR SALErrRADE: Radio & TV test equip; BC
348; BC-221; Bear Cat 4,101 . Local Pl). Alan Mark,
POB 372, Pembroke, MA 02359.

FOR SALE: Radio tubes, tested OK, used, free list.
Len Gardner, 458Two Mile CreekRd., Tonawanda,
NY 14150. radiolen@aol.com

FOR SALE: DX-35, DX-40 reproduction crystal
doors. $11.50 shipped.Texans add 8.25% sales tax .
Glen Zook, 410 Lawndale Dr., Richardson, TX
75080

FOR SALE: Galena xtals, detectors, radios, parts,
etc . 1. Gardner, 458 Two Mile Creek Rd.,
Tonawanda, NY 14150. radiolen@aol.com

FOR SALE: Tubes; xfmrs; meters; gear reducers;
SASE for list. WANTED: Philco output xfmr 32
8107. E.F. Hayes, W0JFN, 3109 N. Douglas Ave.,
Loveland, CO 80538

FOR SALE: Transmitters, rcvrs, parts, manuals,
etc. Send a 1ge SASE. Brian Carling, AF4K, 117
Sterling Pine St., Sanford, FL 32773 . http:/ I
come.to l AF4KI

FOR SALEITRADE: Transmitting/rcvr'g tubes,
new & used. 55i LSASE for list. I collect old &
unique tubes of any type. WANTED: Taylor &
Heintz-Kaufman types & large tubes from the old
Eimac line; 152T through 2000T for display. John
H. WalkerJr .,13406W.128th Terr., Overland Park,
KS 66213. (913) 782-6455, jhwalker@prodigy.net

FOR SALE: Treasurers from the closet! Go to
www.cjpworld.com/micromart to find some
unique items many hams would lust for! Gus,
WA (360) 699-0038, gus@wa-net.com

FOR SALE: Knight T150, R100 wi optional meter
& calibrator, both - $275. J Kelly, POB 25, Long
Lane, MO 65590.

FOR SALE: DX-100, NC300 wi calibrator, both
$450. J Kelly, POB 25, Long Lane, MO 65590.

FaR SALE: BC-375-E, BC348-Q, xtras, both - $400.
J Kelly, POB 25, Long Lane, MO 65590.

FREE: WW II xmtrs, rcvrs & mise parts. PU onl y,
Anderson, IN. Dave, K9HDQ, IN, (765) 354-2884.

FOR SALE: NJE (New Jersey Electric) pwr sply,
FRB 24 - $25; SOLA (Electric) constant voltage
xfrm - $25; National NC VFO older unit, metal
black crinkle finish @9 - $65; Cornell Dubilier
Powercon M6BE10 - $25. Bernie Samek, 113 Old
Palmer Rd ., Brimfield, MA 01010. (413) 245-7174,
fx 245-0441

FOR TRADE: Two good RCA 833A's for one
Taylor 833A; also looking for Taylor 204A, 813,
TR40M. John H. Walker Jr., 13406 W. 128th Terr. ,
Overland Park, KS 66213. (913) 782-6455,
jhwalker@prodigy.net
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BACK ISSUES
All bac k issues are availab le at $38 per year (any 12 issues) or $3.75 for individual copies. Buy
the entire first 12 years (# 1-#143) for $34 5.Speci al deal on la st fou r years (9t h year through
12th )lear) - $100. These prices incl ude deli very in the U.S. Foreign orde rs please inqu ire.

COMPENDIUMS
Collins 75A-4 Modi ficat ion Compend ium- all the factory modification bull etin s from Collins
Radi o Co., all the arti cles prin ted in CQ , Ham Radio, QST and ER, 85 pages-
$20 plu s $3 S&H
Service Modification Compendium for the S-Line, KWM-l/2/2A series - 260 pages 
$45 plu s $4 S&H
Ser vice Modification Comp endium for the KWS-l , 32V and 75A series - 42 pages 
$ 15 plu s $3 S&H

T-SHIRTS
The front displays the logo from the cover of ER (the tube outline , Electric Radio, and 'celebrating
a bygone era'). The back has "Real Radios Glow in the Dark" (used with the permission of Classic
Radio).Th e T-shirts are U.S. made by Hanes and come in S-M-L- XL-XXL. The color is just a little
lighter than the cover of ER - $15 del. ($16 for XXL)

BOOKS
Vintage Anthology - Book 1 by Dave Ishmael, WA6VVL. $14.95 - 10% =$13.45

The First Fifty Years: A History of the Collins Radio Company and the Collins

Divisions of Rockwell Internation al .........$49.95 - 10% = $44.95

Commun ications Receivers, The Vacuum Tube Era: 1932-1981

by Raymond S. Moore........4th Edition .......$19.95 - 10% =$17.95

Oscillosc opes, Selecting and Restoring a Classic by Stan Griffiths $24.95 - 10% =$22.45

Heath Nostalgia b¥ Terry Perdue, K8TP $14.95 - 10% =$13.45

Radios By Hallicrafters by Chuck Dachis-------------------$29.95 - 10% =$26.95

Transmitters, Exciters & Power Amplifiers by Raymond S. Moore---------$21.95 - 10% =$ 19.75

Receivers Past and Present, Communications Receivers, 1942-1997, 3rd Edition, by Fred Osterman,
--------------------$24.95 - 10% =$22.45

Hiram Percy Maxim by Alice Clink Schumacher.. $ 19.95 - 10% =$17.95

Tube Lore by Ludwell Sibley $16.95 - 10% =$15.25

A Pictori al History of Collins Amateur Radio Equipment by Jay Miller, KK5IM........$39.95 
10% =$35.95

Tube Testers and Classic Electronic Test Gear by Alan Douglas ........$25.95 - 10% =$23.35

Arthur Collins, Radio Wizard by Ben W. Steam s $18.95 - 10% = $17.05

Please add $4 S&H for one book and $1 for each additional book.

Three or mOl'e books shipped free!

ER Parts Unit Directory
If you need a part for a vintage restoration send $2 and an LSASE (.34 postage)
for a list of parts units. If you have a parts unit, consider putting it on the list.
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Over 350
Manufacturers

andover
6,000 Manuals

Radio, Test Equip., Audio

F E
CATALOG

(800) 807-6146
www.w7fg.com

True Ladder Line
• Nominal Impedance - 600 OHMs• Spreaders - Ughf
weight, Low Wind-Loading & Long Ufe • Wire - 16-Gauge,
26-Strand, 100% Copper. One conductor from equipment to
far-end antenna Insulator (supplied) • No Splices • 100 ft of
L.adder Line with each DoubletAntenna

160-10 Meter Doublet Antenna ...•.$74
80-10 Meter Doublet Antenna .•••••$60
40-10 Meter Doublet Antenna ••••••$52
G5RV8O-10rneter Doublet

with 31 feet of ladder line •..•••$35
100 ft. of ladder Line Only •••••..• $40
50 ft. of ladder Line Only .•...••.. $23

(800) 801-6146 \~\I"';:
::::'www.w7fg.com ..-;

Ist class - $42, with envelope - $46

Airmail-nnly) - US $60

Electric Radio
P.O. Box 582

Pine, CO 80470

720-924-0171
er@officeonweb.net

rastercarc and American Express



ELECTRIC RADIO
14643 County
Cortez, CO 81321-9575
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FIRST CLASS MAIL
U.S. POSTAGE

PAID
MAILED FROM ZIP CODE 81321
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