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The Purpose of Electric Radio

Electric Radio is published for amateur radio opera-
tors and others who appreciate vintage radio equip-
ment. It is hoped that the magazine will stimulate the
collecting of, and interest in, this type of equipment.The
magazine will provide information regarding the
maodification,repair and building of equipment. We will
also work towards a greater understanding of ampli-
tude modulation and the problems this mode faces.

Electric Radio Solicits Material

We are constantly searching for good material for
the magazine. We want articles on almost anything that
pertains to the older amateur equipment or AM opera-
tion. From time to time we will also have articles and
stories relevant to the CW operator and the SWL. Good
photos of ham shacks, home-brew equipment and AM
operators (preferably in front of their equipment) are
always needed. We also welcome suggestions for sto-
ries or information on unusual equipment. For addi-
tional information please write us or give us a call.




EDITOR'S COMMENTS

Barry Wiseman N6CSW/@

This is issue #12. 1 had planned to talk about the beginnings of ER - it's an interest-
ing story - and sort of pat myself on the back for making it through a year but | have
neither the time nor the space for it this month. Maybe next month.

The ARRL deserves a round of applause from the AM fratemity. They have done
an admirable job for us in preparing the Petition For Rule Making (page 3 regarding
the AM power question. I'm delightd that we have their support. 1 also want o con-
gratulate Dale Gagnon, KWI1I, for his work on our behalf, Dale has been the real
"sparkplug” in the AM fraternity concerning this issue, You will notice when you
read the ARRL petition that many of Dales commoents (ER #9) have been incorporated
imbao it

Yesterday | had a call from Bill Knish, WBOKEK, out in Waseka, Minnesota. He
iold me that EF. (Edgar) Johnson (9ALD) is in the hospital necovering from a perfo
rated appendi. Bill says (and | agree) that it would be nice if we all sent Edgar a
letter or cand to et him know that he is still appreciated in the amateur commumnily

continued on page T9
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r Reflections Down the Feedline ']|

by Fred Huntley, WoRNC
rOB 478
Nevada City, CA 95959

Over the years, amateur radio CW and
phone operating procedure and jangon hawve
been undergoing a process of gradual evo-
lution. Words, phrases and abbreviations
somotime acquire different meanings, or
new words come into usage as substitutes.

The lincage of our operating practices
starts out after WW-1 and procecds up un-
I WW-I1, Commercial and amateur styles
were mostly the same, since mos! comimer-
clals started out as hams. During WW-II
many hams went into the military comm-
nication services. Also, many non-hans in
military communications became radio
amateurs after the war. So, military oper-
ating practices had a great effect on ham
racion

In the 1950 came the introduction of
the novice license. This was followed by
the emergence of Citirens Band radio. Since
the FOC gave novices their sub-bands, nov-
ks mostly communicated with other nov-
oes and some radio jargon of
their own. When the FOC gave novices use
of only a small part of the amateur fre-
quencies, they sort of broke the continuity
between the old timers and the newcom-
ors. When novices graduated into the main-
stream through upgrading their licenses,
they brought along with them their radio
operating practices. Since there were large
numbers of novices, as time went by some
of their practices became conventional op-
erating procedure.

A similar situation prevalled on the Citi-
gen Band. The CR operators developed
their own procedural style and many of
them graduated into acquiring a ham li-
cense. With considerable numbers of CB
operators becoming, hams, their operating
practices also had a large effect on ama-
teur radio practices.

At any rate, things are always changing,
and whether the old was better than the
pivw, or vice versa, can be argued by those
so Inclined,

In the early days of wireless, "COLY was
the distress signal. After the 5/5 Titanic
disaster, 4 US. Senate committee held an
investigation into its causes. Gugliemo
Marconi, the wircless inventor, was invited
to testify. During the hearing. Marooni ex-
plained that the distress call COD" meant
“chear quickly, danger”. From that, | deduce
that the general call "CQ" originally meant
“clear quickly” - get out of the way and
allow a cloar regqueney channel,

Om amateur phone, it used 1o be that
when a station signed off at the close of
communications with another station, he
said, "signing off” or “closed”™ or “oul”™. Some
operators embellished things by saying
“ower, off and out™.

On CW, CL" still mwans closed. On
phone, the word “clear” came into usage. |
suspect that 1 might have originated bn the
1950's or 1960’ among 2 meter FM opera-
Lors.

“Way back when™, the word “break” was
unknown on phone. [f a station wanted to
interrupt, be did so mostly my means of
call signs - bt interrupting or breaking into
a 050 was rarcly done before the days of
transocivers

On CW, the situation was similar, 1t used
to be that i you wanbed o interruapt an-
other CW station, you merely sat on the
key for a while. The use of "BK” was to-
tally unknown

In the “good old days”™, amateur phone
stations made up their own phonctics
There were military and AT&T phonetics
but no hams used them Many stalions
coined humorous or pletunesgque combina-
tions for their call signs - a lew hams tloday
still do.

On CW, a standand final-final goodby
for young-squirts cte. was the old “shave
and a haircut — shampoo™ routine — dit
dit-die-dit-dit  dit-dit. Nowadays this act
has boeen totally revised. All that is left of it
is that each station sends a dit-dit. A very
fiew stations use the original,

continued on pagell



RRL FILES AM P TI

by Dale Gagnon, KWI1I
9 Dean Ave.
Bow, NH 03304

The ARRL petition supporting the retention of present AM power levels was sub-
mitted to the FOC on April 2, 1990, The League has put together an impressive
document that makes a convincing case for continuation of high power AM operating

The ARRL Executive Board chose to request a permanent continuation of the pres-
ent “grandfather™ clause rather than an output measurement for AM as reported
earlier. They decided this to be consistent with their carlier position taken during the
original rulemaking process. The League justification for filing this request for reten-
tion of AM power levels is the principle that carned privileges should not be reduced.
This is a good approach because it is a concept that can be embraced by every
amateur, not just AM operators.

The League petition includes a request to postpone the June 1, 1990, termination of
the “grandfather” clause. League counsel was highly optimistic that this petition would
go through the complete FCC rule making process, including a comment period on
the petition, Notice of Rule Making with comment period and Report and Order with
the FCC's final position one way or the other. This prooess can take well over a year
o coom .

Informal feedback from the FOC received by ARRL counsel has been cool towards
the subject of this petition. It will be very important at the appropriate point in the
rule making process to demonstrate the AM community’s size and vitality by filing
comments and encouraging other mode operators to file as well,

Further reports on this subject will inform the AM community how and where to
send comments as the FCC administrative process rolls out,

Before the
Federal Communications Commission

Washington, D.C, 20554

In the Matter of |
Amendment of section 97313 of the ) EM-
Commission’s Rules Governing 3
Transmitter Power Standards in the )
Amateur Radio Service ]
Petition For Rule Making

The American Radio Relay League, Incorporated, (the League), the national, non-
profit association of Amateur Radio Operators in the United States, by counsel, and
pursuant to Section 1.401 of the Rules, hereby respectfully requests that the Commis-
sion issue a Notice of Proposed Rule Making at an early date looking towand the
amendment of Section 97313 (b) of the Rules governing the Amateur Radio Service.
The proposed rule change would eliminate the “sunset™ provision in the present rule
governing transmitter power of amateur stations using AJE emissions. In suppont of

hpﬂpﬂlﬁLthLﬂiﬂxmuhlhm.l il it



ELECTRIC RADIO
IN

UNIFORM

by Walt Hutchens, KKV
3123 N. Military Rd.
Arlington, VA 22207

‘Command’ Sets — Part 2

Will those readers who have used a
command sel please hold up their
hands... That's what | thought: most of
us.

For hams licensxd before 1970 or so, a
command transmitter converted 1o CTys-
tal control with the help of an "Elmer’ or
a command receiver as a communica-
tions receiver (or both) was a very com-
mon novice rig. And many of the experi-
mentally minded among us used them
later....the BC-453 or R-23/ARC-5 LF set
as a highly selective [F, the 80 and 40
meter sets as mobile rigs, the transmit-
ters as VEO's, the higher froquency trans-
mitlers or receivers to convert to 20, 10
and even higher bands, Can there be any
doubt that this is the most converted mili-
tary set in history?

In June, it will be filty years since the
first large contract for command scts, vel
here we are, devoting a whole column
to using these remarkable radios as ham
and SWL sets, ‘Conversion’ of the sort
practiced in the first 25 years after the
war makes little sense today and in fact
we will talk more abowt how 1o remove
old changes than about making new
oncs. Like anything fifty years old, (me,
for example!) command sts have some
chronic problems; we will talk about
troubleshooting and adpistment. Finally,
wr will discuss the limitations and what
you can do about them

You can make these radios work with
only a schematic. For more complex re-
pairs, however, you need a technical
manual for at keast one of the scts (ARA /
ATA, SCR-274N, or ARC-5) plus sche-
matics for any others you are working
on. The best discussion of theory is in
the ARA/ATA manual. The ARC-5 man-
ual has wiring diagrams showing inter-
connection of command sets with liai-
son and other equipment. Because of
space limitations, information given in
the technical manuals won't be repeated
and we will focus on 'tips', leaving de-
tails 1o be worked out by you, the engi-
neer. Have fun!

Taking Out Old Changes

Unmodhified commuanid sets are stll ‘ot
there' i you search for them, It is casier
tand much less costly!), however, to start
with less-than-perfect sots and restore
and repair them, using ‘field expedient’
accessorics until you can find the real
thing at a reasonable price. That is the
approach | took in building the command
set station at KKV, the result is one of
my favorite rigs, and | had a lot of fun
along, the way.

When removing old changes, the best
way to find out how the wins ane sup-
posced to run is to look ot an original set.
If you don't have a good set, check the
‘wiring diagram” in the manual for the
SOt You an® nestoring.



Here are some common changes to
look for, with hints on removing them.

1. Filaments were rewired from 24 1o
12 volts by reconmexcting pairs of 12 volt
tubes from series to paralicl. Sometimes
this change was made by replacing the
original 12 volt tubes with 6 volt equiva-
lents with no wiring change; sometimes
both wiring and tube changes were done
to allow 6 volt operation.

2. When rewiring transmitter filaments
for 12 volts, a 126 ohm wirewound in a
clip at the rear of the chassis was dis-
carded; this nesistor paralicls the filiment
of the 1629 “eye’ tube and must be re-
placed when changing back to 24 volts,
Use at least a 10 watt resistor if you can’t
find the original (#7010) unit,

Aln order o operate the transmitter
filaments on AC, R-70, a 1000 or 1500
ohm resistor between pins 2 and 8 of the
1629 socket was removed and a higher
value connected from pin 8 to Be,

4. The rear and dynamotor connectors
were removed. You can use cpoxy glue
to install a replacement taken from a unk
set. Rear connectors must be perfectly
aligned or the sct won't fit the rack

5, The dynamolor stop studs on the
receiver chassis were removed. Replace-
ments can be mounted with machine
scrows, Take the studs from a junk set;
drill and tap them for 8348 scrows, Ditto
the studs on top of the receiver and trans-
milter cases (but #2-56) and the rods
holding the wircwound resistors in the
recciver (but #4500

6. The box at the bottom of the noceiver
front panel was removed. It can be re-
placed with one from another @, If the
wines lo the box were removed, discon-
nect the leads to the replacement at the
other end and bring them along,

7. The tuning range was changed by
removing plates from the tuning capaci-
tor (s) and for urns from the coils. Un-
less you fike the result, the altered parts

must be replaced

Other common changes included in-
stalling phone and keying pokes nomoving
relays from the transmitter, and replac-
ing the antenna termimal with a coax con-
noctor. All of these changes can be un-
done in the obvious fashion; cosmetic
damage can be ignoresd or hidden with a
screw, hole plug, or patch.

The Frequency Transplani

If you have a unit with fatal cosmetic
damage and another which is good but
the wrong frequency range, you can do
a ‘frequency transplant”. For both trans-
mitters and reccivers you must swap the
cuils, the tuning capacitor (=) if they dif-
for, and a couple of small parts. (Study
the manual to determine exactly which
prarts.) For the transmitters, also make
sune the two adjustable air padder ca-
pacitors are set o the proper angle as
shown on the wiring diagram. The angles
are measured so that 45 degrees is 25%
meshed, 135 degrees is 5% meshed and
=0 0n.

The dials are held by the obvious nut
and a small pin. When mounting a new
dial on a transmitter, fully mesh the tun-
ing capacitor. On ARC-S transmitlers,
mount the dial with the small mark
which is about 15/32" counterclickwise
from the low frequency end of the dial,
aligned with the index. On other trans-
mitters, measure this position. Then drill
a new hole (856 drill), tap in the pin,
and secure with a drop of black enamel.

On meceivers, there s a mark 1/ be-
yond the high frquency ond of the dial.
Fully open the tuning capacitor and
mount the dial so the mark i aligned
with the index. Do oot install the pin un-
il you ane satisfied with the calibration
of the set, as you may have to move the
dial.

When | did a transplant on a T-22/
ARC-5, the errors were small (14 kes high
at 9.1 mes and 4 kes high ot 7.0 mes),
even before calibration. Talk about inler-
changeable parts — Eh Whitney would
be proud!

continued nead page



ER in Uniform from previows page
Troubleshooting

When the set is 'back to original’ you
are almost ready 1o fire it up, There are,
however, a few chicks which will find
the most frequent problems much more
quickly {and safcly) than a smoke test
The following steps apply to both trans-
mitters and receivers, except as noted.

Ma=h the tuning capacitor (s) fully and
check carcfully that the stators ane prop-
erly positioned. They are supported on
three glass balls (later sets have a flange
on the balll which are held in spring
loaded mounts, If the radio s dropped
for the plane lands too hard!) the stator
sometimes umps out of its mountings
and you have either severe detuning, or
a short.

If a ball is missing, it is often loose
inside the set. If it s, you can nemove
the capacitor and reinstall the ball; oth-
erwise the capacitor must be replaced.

Tum the radio upside down and re-
move the scrows holding the capacitors
along the chassis sides or rear. Push each
cap of less than 1 mid clear of the chas-
sis and use & checker which apphes 250
tor M valts o test betwoeen cach fop pin
and the capacitor case. These should read
infinity. The capacitors which by pass the
receiver and transmitter oscillator high
voltage must be perfect or the radio will
be unstable. Likewise the one from pin 3
of the transmitter 'eye’ tubse to ground —
if this is leaky, the ‘eye’ will be perma-
nendly open -- and in ARC-5 receivers,
C-7A and C-15A on the AVC line.

Capacitors over 1 mfd are clectrolytic
(lug is positive) and can be chocked with
an ohmmeter. They should read over
500k after charging.

You can get replacement caps from a
jank set. Another source is the Later "ARC
type 12" sets. These capacitors are rated
at 400 volts and have a better scal than
the original ones. You can also pry open
the top of the original cap and replace
the ‘insides’ with disk ceramics — the

method prefered by command set re-
storer, Mete Hamersma.

IUs a good idea to chock the resistors
with an ohmmeter, Those which are
more than 200% above the marked valoes
should be replaced.

I there are no other obwvious problems,
yuous are now ready 1o test, For a roceiver,
connect a foew foet of wire 1o the antenna
terminal and a 600 ohm speaker or
phones to the audio output. If the sot is
in good shape you will be able to hear at
least the strongest signals. 1 there's an-
dio distortion, check the audio capaci-
tors, C-M4, C-29, and C-41 which were
not checked earlier. For other problems,
check the tubes, then make voltage tests
and (finally) do signal tracing.

Te test the transmitters, hook up a
dummy load (use a series capacitor as
discussed below), sot 1o "VOICE', key the
set and load it up following the instrac-
tions in the manual. Using the dynamo-
tor or a plate supply of around 560 volts,
vou should get about 75 ma of plate cur-
rent (measure in series with the conter
pin of the rear connector) and somewhere
between 10 and 20 watts out.

Transmitter problems can be hard 1o
find. The most commuon symptoms and
CALISOR AT

'A plate current zero — select relay
tunder chassis) corroded contacts or R-
Th open, 1ER-76 is open on an SCR-274N
or ATA unit check C-66 and look for one
ar more glass ball insulators missing
trom the PA tuning or padder cap. On
ARC-5 sets, chock C-72

PA plate current very low, no output -
-antenna relay (above chassis) badly cor-
roded contacts, broken wire, or contact
problem on loading coil or variable link
in PA tank.

PA current near normal, output very
low — glass ball insulator missing from
PA tuning or padder capacitor causing
A tank to be badly detuned or fon ARC-
5) shorted

continued on page 26
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R2
To
Capacitor 250 v

- . -

Parts List: (Numbers in parens
are Radio Shack catalog nos.)

LM - §NE-2 neon lamp (272-1101)
Rl - 470k LW resistor (271-053)
R2Z - 1 meg 4W resistor (271-059)

A simple checker for paper and mica capacitors. The neon lamp should light momentar-
ily when you connect the capacitor, then go out. If it stays on, the capacitor is leaky. If you
don't have a suitable power supply, a command receiver dynamotor will work.

Cs Rl
‘Ant’ -——-{f——a-- AAAAN

To Xmtr LM R2

'Gnd' » > o

Parts List: (Numbers in parens
are Radio Shack catalog nos.)

Cs - Series capacitor, see text

LM - #1819 pilot lamp (272-1119)

Rl1, R2 - 8 ohm 20W non-inductive
resistor (271-120)

Like most HF aircraft sets, the command transmitters work best with capacitive loads of
20 ohms or kess. If you clamp the resistors on a heat sink, this dummy load will take 100
watts for short periods, making it useful for almost any aircraft set. The lamp begins to
glow at about 1/2 watt and is near full brilliance at 100 watts.

7
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Why Five Meters??2222?
byW3QL, RM Southern N.].

Reprinted from "The Atlantic Division Ham News”, May, 1932

To you hams who have pounded brass,
had DX and worked on all the regular

Then the fun bogins by playing checkers
over five meters. I you have never done

“”h"‘l':"‘ h'"'_""'l" of Amatcur radio and it, you have a thrill coming which will
lhc;Ihn!l hvp,u::- 1o wear away; why not give you a new kick in life
try tive meters: The little drawing is a diagram of a

Whien you sit dowgs-*a i i vy mm
want to talk to some local Ham about
the club meeting baseball game, or some
new type tube and you hear him calling
€Q on CW or phone, then you get him
and what, do you do? Well you “chew
the sock™ for several hours doncha? That
is if your fist holds out. Now figure ol
up, if you are using a fifty watter with
an input of 145 to 150 watts to the plate,
375 watts to the filament, and possibly
an additional filty watts to the buffer and
pecillator, Over two hundred walts
power to talk about ten miles; waste ox-
travagance. Now don't say you never do
it, we all do. If you are using a couple of
210s the power you waste in them is
even plenty.

You are also violating a government
regulation regarding the minimum
amount of power to be used in carrying
out efficent communication. You are also
causing QRM 1o some local friends and
you might be causing plenty of QRM for
several thousand miles. Now honestly
OM, is it fair to cause QRM when work-
ing local stations with full power when
a little five meter rig having a total input
of ten watts will crack a signal R9 for a
radius of at least 12 miles?

There are about fifteen local hams in
South Jersey that have five meter rigs
and have been carrying on consistent
nightly Q50's. We have even started a
Thecker Five Meter Club™. Whenever we
want to have an cnpyable evening we
call "OQ €Q checker players™.

transmitter and antenna used’al W
This station has been on the air on five
moeters since Febuary, practically every
night. The first antenna was two 4 foot
copper rods, parallel, about 6 inches
apart, with a four inch in diameter cou-
pling coil placed in the ficld of a single
turn tank coil. This antenna sysiem was
Later replaced by a zepp, with twenty fool
feeders, tuned by two midget condens-
ers, and the single turn antenna coupling
coil, Direct coupling to the tank coil was
tried but resulted in poorer quality, how-
ever with better “soup” into the zepp.

Under a meter test this litthe transmit-
ter put one half an ampere into the feed-
ers and the meter reading did vary when
placed in the center of the eight foot ver-
tical aerial. The meter readings were nor-
mally one quarter to throe eighths of an
amp. with finc reports all around.

Different powers wore usaed all the way
from 125 volts on the plates to something
over six hundred, drawing 100 milliam-
peres, Signal strength was not any dif-
ferent on reports, from W0 o G0 volts,
50 300 10 250 is now being used, This rig
is modulated by one ‘50 type tube. The
usual resistor is shunted out of the cir-
cuit and the same voltage is applied to
both oscillator and the modulator. The
modulator has one stage of speech am-
plification.

continued next page



Why Five Meters from previous page

Fifty per cent modulation is all that is
necessary in the operation of this trans-
mitter. It is always advisable to get as
much carrier output as is possible, be-
cause this will knock down the super
regeneration in the super-regenerative
receivers and will make the voice come
through clearly. If you have too much
modulation, you are liable to have a bit
of trouble being heard decently. This the-
ory of course does not apply to receivers
other than the Super-regenerative type.
If you have too much modulation, you
are liable to have a bit of trouble because
of the super noise; so beware OM.

As you will note by the diagram, it is
simple and easy to construct. The con-
denser that is used here is a Cardwell,
twenty three plate job that has been
knocked apart, using two rotors and five
stators in each section (too lazy to take
out the others). The copper tubing is
about four inches in diameter and is
hooked directly to the condensor.

The positive lead is hooked to the center
of this one turn.Choke coils are eighteen
turns each, wound on the three eighths
inch dowels, double spaced for voltage
breakdown etc. The grid coil is five turns
on a one half inch down of number 14
aerial wire (this happened to be handy).
The tuning of the coil by squeezing the
turns together and pulling them apart, is
not extremely critical, BUT it does help
plenty in getting the "soup” into the tank
circuit.

Tubes can be 201A modulated by a
pair of 171A’s or a 210 modulated by one
250 tube. Or else they can be 171A's
modulated by a 247, or any other pen-
tode. All types have been used with fine
results, whatever you have handy, try
them, they will probably work. But don't
over-load your tubes so that the signals
creep and the tubes blush from shame.
That is punk business, as it means sig-
nals hard to read.

o
FiL.
BY PASS
CamMbs,
10, 00@.n USED
er
Soono.n

ARR008

W3QL's FIVE METER TRANSMITTER



Now for you birds who hate to talk,
your outfit can be keyed, BUT, who in
time will read it? For every time your
carrier goes on the air, the super is
knocked down and the operator at the
other end hears nothing but a quict spell
in his recerver. 5o, you will have to use a
mike or modulate it by a buzzer or some
other form of modulation.

Grid leaks will range from 10,000 ohms
to 50,000 depending on the type of tubes
you wse in the oscllator. For type 107s
use 10,000 ohms, and for 201A's and 1125
use 50,000 ohms. i you will look in July
1931, QST you will find plenty of dope.

There is phenty of room for expans<ion,
design, experiment, fun and entertain-
ment and what have you on ths band
Why not in in the movement and oc-
cupy the band, THEN WE WON'T
LOOSE IT FROM NOT BEING USED.
Oh yeah! Duplexs working is the stufi;
our only trouble down here in South Jer-
sey is that our QS00s Last from 7 'M 1o
midnight. Hi This band will bring the
local boys together as NOOTHER BAND
HAS EVER DONE. What say gang, got

going.

HOW TO FIND THE FIVE METER
BAND by W3OL

Finding the five meter band can be
done in several ways; a wavemeter, or
by taking off a harmonic from your re-
ceiver, for instance, the eighth beat from
7100 ke is 568 ke, Take your eighth
harmonic beat and you will be in the
band. You'll know i, because it will be
the strongest one you will hear and your
condensor will be approximately fifty per
cent out, if like the one described in QST
(July issue). However, if you want a
transmitter, build it up. get it oscillating
and put it on the air. Any of the fellows
will be glad to help you find the band,
Five moter wave-meters are available
from Ceneral Radio Co, Cambridge

Editar's note: | wani to thank Don Kahle,
WHI'RGQ, for sending along the old maga-
zines, | think this is only the sevond time
ER has ever re-printed anything. | hope
you all agroe that this story was well
wuorth it.

Reflections from page 2

Similarly, on CW, “1HI" has bovn trans-
formed 1o "HEE™ by over 50 % of the op-
erators. Then, there i the “KT situation. On
phone, it wsed 1o be that the word “Roger”
was otally unknown. “R* on CW nwans
“received”, bul boday i s used as a substi-
tute for “yes"

When we come to the subpect of “OF sig-
nals, thene abao have boon changes in habit.
The signal 051L° was proevioasly unknown
on phonc, and on CW it meant “your mes-
sage receivid” - with application 1o acual
message traflic and not 1o ondinary con-
Wit K

About B or 10 yoars agm, some amaleur
CW stations slarted using "SU™ as a final
goodby. “SU° was and is used by commer-
cial CW stations since the early days, but
hams and some commercials now use it in
the sense of the meaning "see you (later)™.
My understanding i that "SU" s from an
old, obslete *Q" signal: "Q5U" - which
meant, "l will call you again”,

As the old saying goos: "Time marches
on”™ Styles of operating will continue to
change 1 you have a way of doing things,
that you like and think is a goed way 1o
po, by all means: innovate, When other
operators start following your new tech-
nique, it's the start of a trend. That's all
there is to it IUs a case of ollow the leader,
and conlormity,

A Correction
In ER &8, page 25,parts list, near the
top of the page ™ U1-LM 371T should
be 37T,



Paul Fritsch, W3HHC
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More on the Modulation Monitor

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

Modulation monitors used in commer-
cial AM BC stations provide a switch to
allow reading either positive or negative
modulation. This normally requires a
4PDT switch. Two poles are employed
to reverse the connections to the RF di-
ode and the other two poles reverse the
connections to
the carrier
meter. There is
a simple way
to add this fea-
ture to the
modulation
monitor | de-
scribed in the
Febuary issue
of  Electric
Radio. The
ON-OFF
switch, SW-1,
is replaced
with a Radio-
Shack 275-620
DPDT/Cen-
ter-Off switch.
This switch is
used to re-
verse the con-
nections to the RF diode, V1-A, and is
now labelled NEG-OFF-POS. See dia-
gram.

A bridge rectifier is used to automati-
cally provide the correct polarity of cur-
rent to the carrier meter. The voltage
drop in the germanium diodes is quite
low and will require only a slight adjust-
ment of the CALIB control, R-6.

The Modified Modulation Monitor.

Don't be surprised if you modulate
your rig with an audio oscillator and you
read slightly different percentages in the
NEG and POS positions of SW-1. It indi-
cates distortion either in the audio oscil-
lator or (more likely) in your transmit-
ter. If the difference is more than 5% at
the 85% modu-
lation level, it
would be ad-
visable to get
out the scope
and sce where
the trouble is.
Typical sources
of trouble are

VIi-A

listed in the
ARRL Hand-
book.

Since writing
the original ar-
ticle, | have
found another
reference on the
subject of voice-
wave polarity.*
This article is
highly recom-
mended if you
are lcmplcd to squecze more power out
of your transmitter.

* Lop-sided Speech and Modulation,
George Grammer, WIDF, QST, p. 14, Feb.
1940.



Restoration Techniques of a Serious Collector

An Overview by Chuck Dachis, "The Hallicrafter Collector”

4500 Russell Drive
Austin , TX 7745

“This radio has been completely re-
stored ™. How many times have you heard
that statement? What docs it mean? The
condition of being “restored” means dif-
ferent things to different people. | have
seen “restored” radios where the dust was
wiped off, a tube or two and a capacitor
replaced 1o get them o work. | have also
seen Trestored” radios that have boven
completely disassembled, all metal parts
refinished (o exact paint or plating for-
mulas, new lettering silk screened on the
new finish, all components and wiring
replaced with "new"” components of the
same type and vintage, and new plastic
parts moldid from old formulas. Would
this radio be restored?, or = it new! To
me the answoer lios somewhene between
thiese two examples. Each of my restora-
tions is done on il's own menits, dictated
by the condition of the “raw material”,

The process is started with a prelimi-
nary physical cleaning and assessment
of general condition. Any physical or
mechanical problems of modifications
that would impede the electrical restora-
tion are handled first. "Extra™ non ongi-
mal switches, "magic tuming cyes, or
meters will be removed and the result-
ing holes in the front panel filled. Filling
the holis can be tricky. Cenerally 1 will
use a backing of metal duct tape, then
fill the hole with automotive "Bondo”,
Sometimes soveral thin coats with a light
sanding between each will be necessary,
Onee dry and sanded smooth, | will
"spot” paint the repaired area () with
matching paint, usually with an “air
brush”, blending in to the existing finish.
Depending on the location of the hole,
the panel may have to be removed to
effect repairs. If any original controls or
switches are broken, bad, or missing,

14

they will be replaced or added at this
tamee.

Procuoeding to the clctrcal restoration,
all modifications are removed, sloppy
former repairs reworked, and all cincuitry
returned o the original factory sche-
matic. Next the individual small compo-
nents are choecked; paper and wax by
pass capacitors first. To check these ca-
pacitors the terminal holding one of the
leads will be carefully de-soldered and
the lead removaed. The capacitors are then
chicked for "leakage” resistanee on the
high range of a good analog VOM (the
digital units do not work well for this
twst),

It has been my experience that most of
these capacitors are "bad”, typically hav-
ing a leakage resistance of 100 K ohm to
10 magohm, and 1 will generally replace
all of them. The reason “leaky™ capaci-
tors are replaced is thnewe fold. First, a
circuit will not operate properly when a
capacitor is acting more like a resistor,
Second, the leakage current through a
dozen or so capacitors can cneate enough
additional “load™ on the power supply
o cause failure of the power transformer
and other power supply components.
And last, when | restore 2 sot | want it to
work for a long time. If 1 didn't replace
all these capaators, sooner or later (usu-
ally sooner), they will fail. The mica and
coramic capacitors are almost always
pood and will not generally need to be
replaced or even checked,

Any resistors connected to the termi-
nals we de-soldered while checking and
replacing capacitors will also be checked
at this time, and replaced if necessary.
Resistors are the nest biggest culprit in
degrading the performance of the equip-
ment. It is typical for many of them to



Took™ perfectly good and be anywhene
from 10 to 200 per cent higher in resis-
tance than the marked value. This causes
a serious voltage deficiency in a given
eircuit, not allowing it to function prop-
erly. Any resistor that is more than 10%
out of tolerance (high or low) will be re-

Now | get brave and apply power to
see if it works, or smokes! Usually it
works, not always well, there is more to
do. Check and replace any bad tubes, and
any magpr component that may be bad
firansformers, IF cans, and electrolytic
capacitors), "Clean” the controls and
switches with control cleaner, and finish
the physical cleaning of the chassis and
mapr components, Mext we do a com-
plete IF tintermediate froquency) and RF
tradio froequency) alignment, in that or-
der, following the factory instructions,
The set should now work as well or bet-
ter than it did new!

Paint and lettering on the case and
front pancl; what do we do about that?
Most of the time the paint and lettening,
can be restored to it's original brilliance
by using various cleaners and rubbing
compounds available for that purpose,
Caution should be exercised with some
cleaners on some surfaces. Test it on a
small inconspicoous arca first. There is
nothing more disheartening that to take
a dial or lettered pancl and “chean™ all
the numbers or lettening off the surface!.
A mild dish washing detergent wall usu-
ally remowve most of the dint and grime
with no dismage to paint or lettering. Ex-
treme caution should be used in clean-
ing the numbered side of glass or plastic
dials. Start with plain water and a soft
cloth, do not rub hard. Using “Windex™
and some other glass cleaners can be dis-
astrous. They contain ammonia which
can dissolve the kettering.

After cleaning, any paint scratches can
be touched wp, and a missing or faint
letter here and there can be replaced
quickly by using "dry transfer” lettering,
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Your radio shoukd now work and look
almost as it did when it left the factory.
Sounds simphe doesn’t i1? Well, it's not!

Lead “dress” on the replaced compo-
noents is very important from an clectri-
cal point, and also from an esthetic sense.
Keep the leads as short as possible. The
new component should be installed in
the same space from which the old one
was removed, and all lerminalks to which
the component is connected should be
de-spldened and old lead material com-
pletely removed prior 1o installing the
new companent, Some of these compo-
nents are in places that seem nearly im-
possible to reach. It helps it you have
training as a brain surgeon, and a lot of
patuenits!

In addition to the “usual’ tools | find
surgical and dental tools such as hemo-
stats and twoeezers vory uselul, and of
course a magnificr light is essontial Tor
those of us with failing oyesight! The only
electronic tool really essential lor most
restorations is a good analog VOM. Os-
cilloscopes, frequency meters and signal
grnerators can make the pb casier but
are not noccssary. For RF alignment | do
recommend using a signal generator, but
it can be accomplishied without one by
using broadcast stations of known fre-
quency on the standard broadeast band
and WWV on the short wave bands. IF
alignment can be done by car’, but again
1 do recommend a signal generator for
accuracy and maximum performance.

In replacing small components | use
‘state of the art” mylar capacitors (o as-
sure continued long lasting performance,
and new resistors of proper type and val-
ues. But what about large components
such as power, audio and IF transform-
ers? Here my philosophy is to use only
original pans. There 5 no commercial
source for these parts so where do you
find them? The answer is simple, al-
though somewhat costly. 1 will some-
times purchase as many as five radios of
the same or similar model to get enough

5 o restone ome
Pt continued on page 24



3 db Attenuator

by Bob Norman, K7ITNWB
708 North Chesnut Circle
Mesa, AZ 85213

I found the circuit ina manual for the Hallicrafters HT-45 linear amplifier. All resistors
are 2 watt and are 5% tolerance rated. Of course they are non-inductive, composition,
carbon or metal film types. The ones that | used are 3 and 5 watt metal film resistors and
3% tolerance. That's all the store had, so | paid more than | needed to.This 3dB pad
improved the overall characteristics of driving my lincar amplifier with a Ranger.

The way I've connected the resistors in parallel allows for air circulation and makes
a very neat looking finished product. As you can see each group of resistors that make
upR1, R2and R3arearranged between tworings. To determine the sizeof therings draw
a circle on a paper and stand the resistors on end and arrange them with equal space
between them around the circle. Experiment with different sized circles until you find
the right size. | used #18 gauge bus wire for the rings.

When you have the three groups of resistors soldered between rings you then solder
a wire across the diameter of each ring on either end.From the center of this wire you
connect R1 and R2 together and the other ends of each to the center connector of each
S$0-239. From the center of the wire between R1 and R2 run another wire to R3. Connect
the other end of R3 to the ground lug. That's it. You can sce that the values here are
appriate for a transmitter in the 50 to 100 watt range. For a transmitter with a greater
output adjust the values of the resistors accordingly.
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R1 == 9 ohms (qty 13 of 120 ohms)
R2 == 9 ohms (qty 9 of 82 ohms)
R3 == 137 ohms (qty 16 of 2200 ohms)
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by Rick Lutzinger, KD6ZR
647 Chocktaw Drive
Fremont , CA 94539

John Staple’s (WGBM) article last
month on using a monitor scope to ob-
serve your output signal is excellent ad-
vise. | send all my HF signals through
one on the way 1o the antenna. If you
would rather mot build one, there are
plenty of nice old Heath HO-10°s and
Later mendels available at swap moets a1
reasonable prices. | have three HO-1s
in my shack and prcfer them over the
new solid tate units. These units use a
three inch CRT and are perfoct for aither
trapazoidal or conventional sweep
modes. They also contain a two-tone
avdio generator useful for making lin-
carity chocks on sideband transmitters,
etc.

1 have found ome minor problem with
the Heath unit that apparently enters into
play with age. After experiencing a few
weeks of annoying interference to the HFE
gear in the shack, | decided 1 had to find
the source of this noise. | later noticed
that upon turning off the Heath HO-10
manitor scope, the noise disappeansd,

After probing, staring and contemplat-
ing the problem, | concluded that the
noise was due to high voltage arcing at
the CRT socket, These sockets are con-
structed by trapping the metal contacts
between two layers of phenolic and then
riveting the two layers together. The re-
sulting air space, between the two lay-
ers, provides a great place for dust accu-
mulation. Over years of use, this dust,
along with a litthe moisture, is all that is
necessary to provide a leakage path for
the 1000 volts on some of the contacts
Vaoilla!, a spark gap transmitter. | have
three of these compact little <ope in the
shack and two exhibited the same symp-
toms, one much worse than the other.
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Heath still maintains inventory of these
sockets and alter ordering and installing
them, the problem was completcdy ne-
solved. This problem may surface on
other Heath scopes as well. The replace-
ment socket appears to be an improved
VETSHON

A Tittle hint about rewiring the socket;
it is net neves=ary 1o completely ursolder
and unwrap the wires and component
lcads from the original socket. Using
small wire cutters, simply cut the entine
terminal away from the body of the
socket. Using a small screw dnver, cane-
fully pry the remaining socket body off
of the CRT pins. Now, position the new
socket over the CRT pins aligning the
keyway in the socket o the key on the
CRT base. Gently tap the socket omto the
CRT base with a small hammer and a
small round dowel. Move the dowel
around the socket base o allow cven
movement onto the CRT pins.

Adtier you have the new socket in place,
trim s much of the old terminal away
from the old solder connection and e
solder this o the new werminal being
carcful not to make cold-solder points.
Pre-tinning of the new socket terminal
will help in making a good reliable sol-
der conpection. 1 repaired both of my
units without having to remove the CET
from its mount

It is a good idea to make a neat sketch
of the socket wiring prior to proceeding
with this operation.



Collecting

air/Restoration... TIPS

How to Restore Variable Condens-
ers

I discovered this tnick by accident, or
rather doeduosd this by inductive reason-
g alter making a large batch of stowed
tomatoes for spaghetti sauce. | noticed
that after cooking the tomatoes the alu
minum pot was positively shining. The
acid in the omatoes did a fantastic b
of reducing the aluminum oxide making
it look brand new. 1 made up a second
pot (stainless steel =0 1 would not waste
the effect) filled with the skins and the
other serap plus some rather old tined
looking variable condensers with alumi-
nurm plates. | cooked this pot for about
twir hours while boiling down the stowad
tomatocs. After Nushing the skins away
and wiling the bearings with silicone
spray | now have two very nice NOS,
variables, They are clean and shiny and
the insulation sevms none the worse for
the ordeal. | tried the same trick using
vinegar with much less dramatic nesults
There is something in the tomatoes that
is a superior aluminum cleaner
Tim Walker, N2CIG

A Meter to Watch Out For

The Radio Shack (Micronta) 22-211
folding multimeter has many nice fea-
tures, but if it picks up REF (either from
radiation to the leads or the voltage un
der test) the readings become wildly in-
accurate with errors of 50% or more of
full scale,

A Ground Rod the Easy Way

You can put down a really good sta-
tion ground rod wsing only materials
from yvour local hardware store, and
rather casily, at that. An § length of 1/
2" copper pipe will cost you around $10.
Gt a short section of 1/2garden hose
wilth a female fitting on one end; attach
thi other end o the coppeer pi}\' with a
hose clamp, and hook up your garden
hose. Hammer the other end of the pipe
mostly shut, so it sprays a powerful fan
of water. Now just shove it into the
pround. If the going gets wugh, grab the
pipe (gently e avoid crushing it) with a
pair of plicrs and turn it from side o
side. If you hit a rock you can't get past,
pull out the pipe and try again, nearby.
"t the pipe in flush with the surface
and pour in a cupful or so of chemical
fertilizer to increase the ground conduc-
tivity; salt is often recommended but it
is hard on nearby vegetation. Connect
the ground wire with a tight hose clamp,
cover it up, and mark the spot (i you
wish) with something like a golf tee,
pushed flush with the surface

Cool That Transformer

Power transformers often generate
quite a bit of heat. When mounting one
of the type which mounts through a hole
in the chassis, make the hole about 1 /87
larger than necessary along the sides (Be
sure to leave rnmmll at the cormers o
give solid support for the mounting
bolts.) Thread an extra nut on cach of
the mounting boits <o the transformer
will have extra clearance. The airflow up
around the sides of the unit will help
keep it cool and contribute to long life.



AM
FREQUENCIES

2 Meters - - - 1444 - calling frequency
Activily in most cithes,

& Meters - - -50.4 - calling froquency

10 Melers - - - 290 - 292 operating
window. Most activity occurs here, al-
though thene is some activity around
28375

12 Melers - - - 24, 985 .
quency

15 Meters - - - 21. 345 calling froquency
17 Meters - - - 18.150 calling frequency
20 Melers - - - 14.286 nightly SIPAM
net starts around 5400 'M CA time

40 Meters - - - 7160, 7195, 7290 - main
operating frequencies. Westcoast
SPAM  every Sunday afternoon on
TI60. Starts at 400 PM CA time

80 Melers - - - 3825 - 3450, 3870 - 3890
main arcas of operation. Westcoast
SPAM  net |, Wednesday evenings,
starting at 900 'M CA time. The fre-
quency is 350, The Northeast SPAM
group movts Thursday cvenings | start-
ing at 730 EST. The froquency is 3885

calling fre-
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20 Meter "Allnighter"
May 5

The first annual "Electric Radio 20
Meter Allnighter Contest” will be Satur-
day May 5 from 1000 1'M unti] 6:00 AM,
May 6, PDT. That should make it from
L0 AM bl 200 AM |, May 6 on the East
Coast.

This conlest will be quite unlike other
contests in that the QS0 will have to be
conducted on AM (2-ways), and the fol-
lowing information will have to be
logged the location of the other station,
the transmitter, and power output, the
recviver and the antenna, The contact will
al=p have o be conducted outside of 2
net or group. In other words vou can’t
Fn a group and work everyone for
points. Score 1 point for stations in the
LLS. and 10 points for all others. Add 50
paints il you operate the entire time e
ricsd of the contest. To enter the contest
an organized - and legible- log must be
submitted no bater than May 20, Kemem-
ber that if you contact a S5B station in
order for that contact to count he muost
swilch to AM for the contact.

Since | announced my plims for this
contest last issue tho response has beon
tremendous. Everyone thinks it will bea
lot of fun  and a good promotion for
AM. And it's an opportunity for us to
work some DX when the band is not
crowded. It should be interesting

There will bes a first, second and third
prize (high-class certificates suitable for
framing) for those stations scoring the
maost points and also prizes for the most
exotic DX station worked,and  the maost
cxotic quipment used. These last two
categorics will be udged by WHRNC,
KDOHCG and KHEV

(ther contests are in the planning
stages and will be more complex and
have more catogories |e. contests within
contests for mititary equipment, real vin-
tage gear, low power and so on.

CU on 20 for the “Allnighter”. Barry



LETTERS

Dear ER

I really enjoyed the Feb, 90 article on
the Techrad, TX350, It sounds very simi-
lar to the RCA MIEI74 low frequency
submarine transmitter that | have most
of the parts for.

A local OT donated a big pile of stufi
to our local club. 1 was going through
the pile and spotted the 100 Tb. RCA plate
transtormer, and then a modulator dieck
with transformer. They all appeared to
be from once transmitter. Then | found
the “rosetta stone™ the manual. It guidoed
me through the rest of the pile so | even-
tually found the remaining filter chokes,
filamem transformers and a complcte set
of RCA tubes-brand new in the boxes!
The manual is odd; written in English,
but all transmitter control references are
in Dutch! (Cloenstroom = filament
switch). Apparently the radio was made
for the Dutch Navy for submarine use
around 1939, For obvious masons it never
was delivensd.

I also was able to find the external
speech amp - MI7179A- which appears
to be a broadeast studio monitor amp
{type 82-C) in a table top rack cabinet,
Unfortunately, no transmitter cabinet or
chassis could be found. I'm going to build
it up for 160, 80 and 40 in an old & rack
which has 4 nice old round faced Weston
meters already on it. Apparently it was
a “big rig” betore.

If anyone has any info on the MI-8174
and 71794, | would be interested. Ap-
parently there was a similar HF unit (MI-
8173) which shared the spasch amp. An
AR-TT was usad as a companion roceiver.

I really enppy Walt Hutchen's EK in
Uniform. Walt and | have had many late
night O50's and he 15 always running
something interesting, | think one time
we had a net going with two model 19's,
a couple of BC-654"s and even a TBX!

Cood huck with your awarnds foontest
programs. How about a “contest within
a contest™; Field Day competition with
contestants using only military surplus
equipment. Bonus points for using a PE-
94 10KW generator or hand cranked gen
eralors.

Chris Bowne, AJ1G
3 Camot CL
Pawcatuck, CT 06379

Dear ER

First off, | want to tell you how much
I lnok forward to receiving cach issue of
Electric Radio. | only wish it was a more
lengthy publication. | hope it is growing
even if slowly. | usually sit down and
read it cover to cover immaediately. Greal
stulf,

Barry, one of the things | like best
about ten meter AM s it's usually a good
refuge from the monotonous redundancy
of contests and contesters. Neodless to
say, | am not very excited about your
contest plans. Perhaps you can spice it
up somechow and make it something dif-
ferent from the old “your 5-9 California”
syndrome.

By the way, | really enjoy the histori-
cal stories about the manutachurers of old
and the trials and tribulations that the
engincers went through to get their prod-
ucts 1o the market place. | can really ne-
late to this as | am, and have been, in
clectronic product engineering for
TwWenly-seven yoears.

Rick Lutzinger, KD6ZR
647 Choctaw Drive
Fremont, CA 94539



Dear ER

ER has more featuns of interest to me
than the other publications | read; (Ham
Radio, QST, Radcomm ctc). While my
employment keeps me current with to-
day’s technology, | seem to get a lot more
enpyment fooling armund with vacuum
tube gear. | served in the US. Naval
Communications Station in Japan dur-
ing my Navy hitch and really enjoy read-
ing about the older military gear. 50% of
my ham station is homebrewed and I'm
working on the other 50% - so | do also
like reading about home grown radio
propcts. What really sets ER apant from
the other magazines is the lack of adver-
tising dominance by Yeasu, Kenwood
and keom! I'm glad 1o be able to flip thru
the pages and not be overwhelmed by
multi-page ads for imported ham gear!.
Please don’t change that aspect of ER!

James (Chip) Owens, NW@O

1363 Tipperary
Boulder, CO 80303

Dear ER

Just a short note 1o ket you know what
we've been up to here around Ashiab-
ula, Ohio,

We have been operating on 40 meters
quite often; 7290 and 7295. The boys have
a good foot hold on these two froquen-
cies. There is AM activity on here VT -
day from early morning up till the com-
mercial broadcast stations run us off
about sundown. There's a lot of AMory
here on the East Coast, All great fellows,
o,

On 10 meters, here locally, we have a
group of AMers that try 1o hold regular
schedules on Tuesdays, Wednesdays and
Thursdays at 930 PM EST on 28304

Also onl0 meters, the fine hams on the
island of Peurto-Rico have a new repeater
on 29.100. They have a 10 meter AM link
that is on all the time, tied in with their 2
meter repeater. I've had many fine QSO's
with Andy KP4ANG. He told me they
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had tried 10 meter FM but had too much
ORM so they switched over 1o AM.
They're wsing a solid state Ranger 3500
for the 10 meter link, running about 30
watts to a dipole antenna on top of a
mountain. Andy says their club has
around 60 members and they have a
lot of fun.

Tom Addair, NSIYV
1742 5t Kt 193
Dorset, OH 44032

Dear ER

Since 1956 | have been a ham and in-
volved with electronics professionally as
an engineer in microelectronics since
1970, but my greatest hobby enpyment
is in restoring old equipment to operat-
ing condition, particularly military gear.
Consequently Walt Hutchen's articles (ER
in Uniform) are of considerable interost,
The WW-II surplus gear was all most of
us could afford in the fifties and a great
deal could be learned about radio and
electronics by working on that class of
equipment. Nowadays my cffonts are in
restoration of equipment to operating
condition rather than conversion (aton-
ing for my past sins'),

Ken Lakin, KD6&B
2601 Oakwood Rd.
Ames, 1A 50010

Editor's Note: The best part of my day is
always that time when 1sit down and read
the days mail. | always get encouraged
and somchow motivated to work harder.
Many thanks 10 everyone who has writ-

ten.



Semething Oldl

And Seomething New

Solid state bias for amplifiers and modulators ..... withoul a bias supply

by Bill Kleronomas, KDOHG
POB 1456
Lyons, CO 80540

About the time solid state devices took
over the field of electronics, the golden
era of AM radiotelephony was coming
to an end. As a result, many old designs
for RF decks and modulators which
could have bencfitted by some of the
unique uses of semi-conductons were not
Instead, as we all know, referonces and
design data for AM equipment were
dropped from the amateur literature and
handbooks. While designing a new
modulator for an old Elmac | ran across
a problem - just where was | going to
obtain the operating bias for a pair of
B07 modulator tubes operating in class
AB2TThere was no provision in the El-
mac, which was designed as a mobile
rig, for any nogative voltages. Atier some
thought, | dismissed using two old stand-
bys, the bias battery and the cathode bias
resistor, | needed about -3 volts, and a
bias battery would have been too big.
The cathode resistor means of biasing
doesn't work right with amplificers that
operate in class AB2, B, or class C. S0,
what to do?

It dawned on me over morning coffee
one day that | could use the same zener
diode cathode biasing that had worked
so well for me in the past in class B lin-
cars | built for S5B use. | An explanation
for those of you unfamiliar with this tech-
mique —|

The conventional way o bias a vac-
uum tube amplificr is to ground the cath-
ode for DC and to apply a negative bias
voltage to the grid with relation to the

cathode (ground). If instead you
grounded the grid for DC, and you put
a positive voltage on the cathode, then
the grid would still be made negative
with respext to the cathode as in the
conventional method, right? Right! Creat
in theory, but the problem is the regula-
tion of the bias voltage. In the conven-
tional method of grid bias, the bias volt-
age nevxds to remain constant regardless
of the grid current, which is generally
several tens of milliamps. A simple regu-
lated grid bias supply will work fine and
provide the neaded regulation. The prob-
lem with cathode bias is that you need
to hold the bias voltage constant while
the cathode curment varics up to hun-
dreds of milllamps, or, even amps. A
much tougher problem. This is why cath-
ode reststor blas doesn't work very well
in class AB2 or B amplifiers, As the plate
(eathocled current varics through the cath-
ode blas resistor, so does the cathode bias
voltage. And in these types of amplifi-
ers, the plate current varies tremendously
from zero o full signal operation. 5o, we
lived with the situation until the devel-
opment of the power zener diode in the
1960r's, which neatly solves the problem
of obtaining a regulatid source of cath-
ode bias voltage. But, as | mentioned car-
lier, new tube and modulator designs
were no longer appearing in ham litera-
ture after the mid '60's, so the use of zen-
ers for cathode bias in class C amplifiers
and class A, AB and B modulators never
caught on.



How To Do It

The basic circuit for a vacuum tube
using zener diode bias is shown in fig-
ure 1. All that is required is a zener di-
ode of the proper voltage and wattage
rating, and a cathode bypass capacitor -
a few microfarads at audio frequencies,
and 01 uF or so in the HF frequency
range in the case of RF amplifiers. The
zener diode's voltage rating should be
the same as the grid bias voltage needed.
This voltage value can be determined
from the tube's data sheets, or through
experiment with an adjustable power
supply connected to the grid of the tube
while the cathode is temporarily
grounded.

The wattage rating
needed for the zener
can be determined by
multiplying the maxi-
mum operating plate
current of the biased
amplifier by the volt-
age of the zener. Ex-
ample: if the zener
voltage needed is 20
volts, and the maxi-
mum plate current is
100 MA (.1 A), then
Ax20=2 watts dissi-
pated. A five watt
zener would work
just fine. Several zeners may be con-
nected in series to obtain a particular
voltage. In the case of zeners in series,
calculate the dissipation of each diode
individually.

Power zener diodes come in a tremen-
dous range of voltages, from 2 or three
volts to several hundred volts. Common
wattage ratings are 1 and 5 watt, in axial
lead packages, and 10 and 50 watt in stud
mount diode packages. Carefully ob-
serve, tho, that either the cathode or an-
ode of the zener can be connected to the
case of the stud mount packages. It saves
some trouble to get a zener with the an-
ode connection to the case which allows
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simply bolting the zener to the equip-
ment's chassis using no insulating hard-
ware.

In the case of using zener bias on a
modulator (class A, AB, or B), or audio
amplifier make sure that the grid of the
tube (s) is returned to ground through a
fairly low resistance. This can be as
simple as grounding the center tap of
the audio driver transformer.

In the case you plan to bias a class C
RF amplifier, select a zener voltage
roughly equivalent to the cutoff voltage
for the tube (s) used, and obtain the ad-
ditional operating bias required through
a simple grid leak. In
the case of a linear
amplifier just select a
zener that makes the
tube idle at the proper
current.

The main disadvan-
tage of using zener
diode cathode bias is
that you cannot adjust
the bias voltage, once

_CATHaD ¢
dy P

T ®7ss set. You can, how-
= ever, fine tune the idle
——==u current of a tetrode or

Push Pull audio /RF stage
with zener bias
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pentode amplifier by
making small adjust-
ments to the screen
voltage, as required. Triodes, on the other
hand are not very picky as to bias volt-
age, and once you have seclected the
proper voltage for a triode amplifier it
most likely won't need adjustment when
tubes are changed.

Let me wrap this story up by saying
that using zener diode cathode bias of-
fers great possibilities in the construction
or restoration of our beloved hollow state
boat anchors. In our era where bias cells
are no longer stocked by the local radio
parts store we can make advantageous
use of some modern technology to fill
the void.



Restoration Technigues from page 15

Many of the Hallicrafter models from
a given time period used the same or
very similar components, This gives me
a choice of models to choose from mak-
ing acquisition of parts casier. If the ra-
dio is rare and needs a power trans-
former, and the chance of finding an-
other, is slim, | will have the transformer
re-wound.

Physical restoration used to give me
problems, particularly in matching paint
for cabincts and pancls. To solve this
problem 1 took clean examples of the
dozen or so shades of Hallicrafter gray
and black to a local automaotive lacquer
company and had them special mix a
quart of cach. If a panel or cabinet is in
very bad condition, | will acquire an-
other, (unless rare), rather than do a com-
plete re-paint or nelettering ob.

So now you know where | get my
onginal parts. But how do you find a
forty year old radio of a particular model
to use as a source of pans, or for the
collection? | have been collecting Hal-
licrafter products since 1974, About
cighty per cont of these are acquired
through my continuous ads in the na-
tional radio magazines, like QST, Antique
Radio Classilied and Electric Radio. The
remainder are acquired by attending ra-
dio swap meets, It is my policy to buy
any Hallicrafter product whenever it is
offered if "the price is right” regardiess
of how many of the same model | al-
ready have. After 16 years | have built
quite a stock of "parts radios”,

This stock of parts makes restoration
much faster than would otherwise be
possible. If a front panel, dial, or power
transformer is neoded, it's off o my
"parts department”, get one, and continue
the restoration without waiting weeks or
months to locate and obtain the part. |
usually purchase tubes - and sometimes
capacitors, resistors, power cords and
small items like rubber grommets - at
the swap meets. | have bought many
hundreds of “new”™ military surplus
tubes; usually in ks of a hundred or

more lor a foew dollars, Adminedly, this
is getting harder to do as most people
are now selling by the tube for a much
higher price.

Purchasing radios and parts in these
quantitics is probably not a good idea
for everyone. There are commercial
souroes where most tubes, manuals, and
some components can be purchased in
small quantitics. One such source is An-
tigue Elxtronic Supply, in Tempe, AZ
Ardco Electronics in Berwyn, 1L, can usu-
ally supply photo copies of Hallicrafter
manuals and for other brands | recom-
mend Hi Inc. in Council Bluffs, TA.

In revent years there has been a tre-
mendous resurgenoe in interest in an-
ticue and vintage radios of all types. This
has driven the price of most of these
items 1o Jevels where only the “well off
can contemplate a collection of consider-
able size. Most of the radios bought to-
day are by what | call * mini collectors”,
those who want from one to a dosen or
so sets. For most, the emphasis is on own-
ing these radios and not on restoring
them,

The twenty to sixty year age of these
vintage radios means they will almost
certainly need considerable work to bring
them Back o their original glory, Onee
properly restored, they will usially pro-
vide many more years of good service
and pleasure. For those of you who are
not technically inclined but want to own
and operate one of these rdios - good
news! One of the ‘spin offs' of the an-
tique radio "boom” is the reappearance of
technicians who know how to work on
these scts. Several advertise in the na-
tional radio magazines and in any larger
city there is hikely to be one or more vin-
tage radio repair shops listed in the
phone book.

Editor's nole: Classic Radio, Eurcka, CA,
(Shelly, K&VIHI™ and Barney Wooters,
W5KSO0, Denver, CO are two repair /nes-
toration shops we can recommend highly
Both have ads in the Classifiod section.



[ SHORT WAVE CORNER |

by Pat Zapalac
1956 S. Vaughn Way #201
Aurora, CO 80214

I've been involved in short wave his-
tening for several years. | also collect and
restore vintage roovivers. Although | am
not a ham | spend a good part of my
listening time “cruising” the ham bands
I find the AM operators to be very inter-
esting, and enpoy the discussions on gear
and technical subpxts

Barry has asked me (o contrnibute a
monthly column on short wave listen-
ing. He wants me to provide times and
frequencies and additional information
on programs that would be of interest
primarily 1o amatcurs; particularly ama-
teurs operating AM with vintage gear.

Both he and | would like input from
others that are interested in short-wave
Tistening,. That input could include infor-
mation on new programs on the air,
changes in times or frequencies, good old
receivers Lo use, antennas that are offec-
tive and sooon,

We're also assuming that a lot of hams
listen o shortwave broadeasts only oc-
casionally. One reason for this might be
the lack of a simple directory o let them
know what programs ane on when and
where, For this first column ve com-
piled a short fist of general pews pro-
grams with time and frequency informa-
tion to sort of get the new people started
Next month I'll list those programs that
relate directly to amateur radio

All times listed ane UTC. The programs=
can be heard with very litthe difficulty
and with simple receiving equipment. |
am able to receive all of the stations listod
with nothing more sophisticated that a
Zenith Trans-Occanic

The programs listed provide a wealth
of information. Radio Canada, for in-
stance, has a program on Saturday cve-
nings, which featurcs Glen Havser. He
give up to date information on the “who™,
“what”, “when™ and “where™ of shontwave
broadcasting. His report also includes
current and propcied  propagation con-
ditions which can be useful to the ama-
teur radio operator

So let's flip those switches and tomn
those dials. I'm sure you can find that
special program that will 'spark” your in-
terest

Radio Canada Intemational 0:00 - 130,
2400 - 300 UTC. Monday thru Fridays
on frequencies of 59640 and 9.755, Word
at Six and As It Happens, SWL Digest is
on the Saturday evening broadcast.

Voice of America 100 - 200 UTC on
GRS, 300 - 5400 on 9575, MNews at the
twop of the hour. Informativee topies fol-
low each news broadceast

Radio France International 215 -4:45 on
9HM0. News followed by current news
topics.

Hadio Netherlands 330 - 430 on 9550
MNews followed by various subpects of
discussion. Sunday nights broadcast fea-
tures “The Happy Station ™ program with
various types of music. Monday mights
there is a great science program called,
“Riesearch File™.

BBC 200 - 220 on 53975 and 15260
News and current events programs



ER in Uniform from page &

PA plate current somewhat high (or
1625 shows color), output low — gassy
1625 (s).

PA plate current 125 ma, 1625's are
okay, no output — no drive to PA. Select
relay (under chassis) corroded contacts
or other MO circuit problem causing no
oscillation, or no drive coupled to final.
Drive can be checked across R-74; this is
brought out 1o the rear connector on
ATA/SCR-274N scts.

Loading coil <tiff (espoecially if it gets
that way suddenly) — right hand bear-
ing seized in bracket; remove, dlean, Tube
with silicon grease.

Excessive drift (much above 019 in
40 minutes) — oscillator bypass cap C-
58 or 1626,

Frequency jumps 50 or 100 cps irregu-
larly — 1626 or 1625 tube, check by tap-
ping tubes.

Mote rough or ‘eye’ opens just a little
at a cluster of s near the crys-
tal frequency — bad 1626 grid leak resis-
tor or capacitor,

Calibration and Alignment

Because these radios are so well made,
carcful calibration and alignment really
pays off. The procedure given in the
manuals for the receivers is a simplified
one; the method given hore will give bet-
ter accuracy. As with other old radios,
allow the set to operate ten hours or mone
to dry out before starting final adjust-
ment.

Align the IF's to exactly the specified
frequency, Removing the recviver case
will expose the padder capacitors and the
oscillator series trimmer. Adjust the os-
cillator trimmer and padder following
the instructions in the manual, then chock
the calibration. A fast way to do this is
with harmonics on a crystal oscllator
which will give you ten or fifteen chock-
points across the dial — for cxampie, a
200 ke crystal for the 3 - 6 or 6 - 9.1 Mc
PECTIVOTS,

It calibration is not okay, (index does
not touch the dial line at each point),
remove the cover over the tuning capaci-
tor and examine the slotted plates on the
oscillator gang. If they ane only slightly
bent and calibration is ‘close’, you can
correct it by carefully bending plates.
Otherwise, straighten the plates (also
those of the RF and antenna gangs) and
readjust the timmer and padder. (You
do not nevd to replace the capacitor cover
1o make these ad prstments )

If (after scetting the trimmer and prad-
der) calibration is off more than two or
throe line widths at the low end of the
dial, remove the pin, move the dial about
1/16" and readpst; if the problem gets
worse shift the dial, the other way. If
there's a problem near the center of the
dial, rermowve the coil s, take out the four
screws holding the oscillator coil, take
out the fiber tab locking the slug, care-
fully adjust the slug 1/2 wurn, and rein-
sert the tab. Turning the slug cdockwise
(in) decrenses the inductance, Be sure to
get the coil back in the can facing the
right way! The two screws which secure
the coil set must always be installed be-
fore testing,

Adjust elther dial position or the coil
and the oscillitor trimmer and padder
until you are within one line width across
the dial except at the low end where two
or three widths error is okay. Finish up
by bending the capacitor plates slightly.

When the set is calibrated, track the
RF and antenna circuits. Tune in a signal
near the high end of the dial (say 58
Mcs) and adjust the respective trimmers,
Without touching the ‘align input’ knob,
tune in a signal near the low end (say 3.2
Mcs) and readjust cach trimmer. If you
had to decrease the capacitance then the
inductance of the corresponding coil
should be decreased. Screw the shay in
one turn and repeat the test. On the sec-
ond try you will likely be close enough
that no significant improvement will re-
sult from further adjustment.
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1" diameter ("Miniductor" or
equal) tapped at 2 turns, 4 turns

200 uuf air dielectric variable

see text

Parts List:

Cs - Series capacitor,

L - 30 turns #20 wound 16 tpi,
gl =

Cs = Series capacitor,

The command transmitters won't load a 50 ohm resistive antenna, but this simple tuner
will do the trick and neduce harmonics 3t the same time. Cs ic the series capacitor

discussed in the text.

Transmitter calibration and alignment
is simpler. Remove the cover over the
oscillator coil and make sure all coil and
capacitor mounting screws ane tight; re-

ce the cover and tighten its scrows
firmly. The oscillator is adjusted using
the slug in the coil and the padder ca-
pacitor, then (if necessary) bending os-
cillator capacitor plates. Moving the dial
is not useful and there is no senies trim-
mer cap. At each checkpoint you must
load and tune the antenna cincuit bocause
{as on any MO-PA set) these settings af-
fect the transmitter froquency.

The PA tunes quite broadly, so only

the padder cap ordinarily needs adpust-
ment.
Every command set 1 have worked on
could be calibrated to less than one-half
the width of the lines on the dial across
the tuning range,

Mixing Different Types of Sets

While you are waiting for a complete
and matching (all ARC-5, ATA /ARA, or
SCR-27AM) set up to deliver itsell to your
door, many components can be inter-
changed among, the three groups of sets.

The exception are:

Transmitters:  ARC-5 is plate/screen
modulated, has unigue rear connedtor.
ATA and SCR-274N are screen modu-
lated and connectors are the same.

Receivers: Tlug compatible’. BC-
455 (7-9.1 Mcs) and cormesponding ARA
receiver have much worse selectivity
than R-27 f ARC-5. ARC-5 recvivers have
AVC; others do not,

Modulators: MD-7/ARC-5 is plaic/
screen modulated; BC-456 and ATA unit
are screen only. Two large connectors on
MD-7 differ from ATA/SCR units and
are harder o find; these can be impro-
vised.

comiinued next page



ER in Uniform (rom previous page

Trans. Control Boxes:  Can be 'mixed’
but connectors and functions differ. BC-
451 has convenient mike and key jocks,
there is no exact ARC-5 equal.

Receiver Control Boxes:  Interchange-
able but functions differ.
Facks: ARCS and other transmit-

ter racks bave different transmitter (near)
and modulator connectors; mixing tx
racks and transmitters rogquires mapr
work. Recviver racks ane interchangeable.

All other accessories can be inter-
changed freely
On The Air With Command Sets

There are several other issues whach
come up when using command sets asa
ham station:

1. Recvivers can be controlled from the
front pancl by means of a “local control
adapter” —~ a small control box with EF
gain control and a combination ON /OFF
and BFO switch which plus into the front
of the sl This devise was called FT-260
by the Army and C-24 by the Navy; it is
almost never seen today. You can make
a substitute from the ‘remote control
adapter” (dummy box) which plugs into
the same place when the set is remotely
controlled or from an aluminum plate
with an improvised connector, Use a
mingature DD conter ofl switch wined
to turn the rceiver 'ON when thrown
cither way and ground the BFO ‘OFF
line when thrown to the right, The RF
gain control should be 50K, preferably
wircwonind,

2. Like most early aircraft sets, the
transmitters like' a capacitive load. To
mirmize losses (of as much as 50%) in
the loading coil, use the largest series
capacitor you can resonate, The follow-

ing values are suggested.
Frequency Capacitance (uuf)
1885 400 - 700
IRHS 200 - 300
7285 150-175

Receiving type mica capacitors can be
used, but use a couple in parallel to
handle the current,

A Since the military normally set com-
mand operating frequencies with a test
oscillator or frequency meter, there's no
way to zero beat another station. To add
this, connect the 24 volt DC supply
through an SPST togghe switch o an 510
IV diode o a resistor to the transmilter
o=cillator plate voltage line. Closing the
switch applies a small plhie voltage to
the MO; you will be able to hear the sig-
nal in the rocciver. The MO froquency
vanes shightly with the resistor value. On
my T-19, 82k gives the nght ame as
transmit) frequency, but this will vary
from st o st

4. To make a connaxtor for a rooeiver
or an ATA or SCR-274N transmitter, pry
out two of the IF can plugs from the chas-
sis of a junked moeiver, Break one up,
and carclully file off the “roll” halding the
solder lug on the back of one of the pins.
il a hole in the conter of the other con-
noctor, insert the pin, and solder the lug
o Set the connector in water when you
solder the wire lo this pin so you won't
melt the lug olf so quickly.

For the ARC-5 transmitter, use the
male connector from the RF coil recep-
tacle in a unk receiver, instoad of the IF
can conmector,

5. Suldering to the male pins on com-
mand set connectors ruins them, Instead,
solder to pieces of 1 /87 o.d. brass tubing
fyour local hobby or model shop has 1
lengths) or a tube socket pin pushed on
to the pins. Cover the connection with
shrink tubing and tag the kead to show
what pin it belongs on; | sometimes use
this ‘field expedient” for a year or more
while looking for the right connaxtor.

6. You can use any FT-243 crystal to
check transmitter calibration by plugging
it in to pins 1 and 3 of the crystal socket.

7. The transmitters are designed 1o de-
liver twenty walls or k=s on voice. While
you can increase this substantially by



raising, the plate voltages (1 have heard
numbers as high as 100 watts!), stability
will suffer.

B. Reveiver selectivity could be better
on 75 meters and (especially) on 40 me-
ters. An external Q-multiphier will do the
pb; sov CQ magazine, February 57, for
the way to convert a 455 ke unit for the
IF frequencies of command and other
military receivers. Double conversion or
addition of a crystal filter would also
work; both would require more gain o
transistors or subminfature tubes on a
plug-in stage replacing the first IF tube
might be the best method. Increasing
gain by reducing the cathode resistors of
the RF and IF stages will — vou guessod
it — make the sct dnft more.

9. Reociver warm up drift is excessive
for copying S5B. It can be reduced by
adding a second 3 uulf negative tempera-
ture capacitor across the existing one on
the 12K8 socket. | got even better results
on a 3 - 6 me receiver by connecting an
1800 ohm resistor across 24 volts and
tying it to the pair of caps with cotlon
twine. ARC-5 receivers with "S™ ina circle
above the tuning knob already have an
extra capacitor inside the tuning capaci-
tor shield; these sets werne "stabalioed” for
lock-tuned operation.

10. The ARA and SCR-274N meceivers
lack AVC; it can be added using any stan-
dard arcuit.

An Old Military Radio Net?

Several readers have asked about a net
for those interested in old military ra-
diog, 1 think this could be a ot of fun;
here are a few thoughts coming from an
attempt to do it last year,

1. The net could either be an SSB net
for those interested in military sets or it
could be an AM net and encourage ac-
tual use of military scets. As an 558 net,
commumnication would be much eaver,
there are more froquencies available (3
umesed kos is casier to find than 8 kes or
s, in any band), and there will be less
trouble with hecklers. On the other hand,
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actually using the old gear would be a
ot of fun and some of us may not have

2 If such a net were to operate on AM
and encourage the use of older military
gear, it should be on 75 moters since that
is the only band common to all such ra-
dios,

3. An AM net on 75 with a majority of
low to medium power transmitters (and
excessively broad receivers o go with
them!) is lmited to off peak hours, When
I tried such a net ar 2330 EST, it was
near impossible to find a frequency and
worse to hold it. Of course an AM net in
an AM window at a popular time col-
lects AMers and can easily lose focus
and direction. A net of this type may
have to mavt at (500 EST cach Saturday
or some exqually unpopular time. Yes, |
am willing to do this, if you are.

If you are interested in a net, drop me
a note with your thoughts on 558 vs.
AM, band, frequency, time, and anything
else you like. | will summarize and re-
port in a future column.

Editors Comments from page 1

Bill says that the Johnson family thinks
Edgar would like this. Edgar will be 91
in early June. On my hist of “Radio Po-
neers. Edgar is right up there near the
top. His company produced quality, clas-
sic gear. Please wnte him at the follow-
ing address: 111 W, Elm Ave, Wascka,
MIN 56083,

The subseriplion price of ER goes up
on June 1. This is necessary due (o a lot
of factors but mainly it is a result of in-
creased printing costs and the 3% hike
in postage coming next February, Up 6l
June 1 subscriptions can be renewed -
for up to 2 years at the present rates, |
hope everyone understands that | am re-
luctant to raise the rates but have no
other choice. However, ER will continue
to get bigger and | hope better in the
coming months and years.

On to the second year.....



ARRL Petition from page 3
L. Introduction

1. In 1962, the Commission issued a Notice of Proposed Rube Making. FOU 52-410,
(released October 1, 1982) in Docket 82-624, which proposed o update the rules governing
maximum transmitting power in the Amateur Radio Service. The premise was that the
rules, which generally governed transmitter input power, were “archaic™ and difficult 10
enforce because of the measurement techniques requined. The Commission emphasiced in
the Notice that it desired to avoid changing the actual power that amateor stations use .}
was proposed that measurement of input power be replaced by an output power measurne-
ment, that maximum transmitter power would be stated in terms of peak envelope power.

2. In the Notice, It was stated that a single feature for authorized maximum PEP output
was difficult to ascertain, as the PEI* output dillers, assuming a constant input power,
depending on the type of emission used. Ideally, the Notice stated, one maximum figune
should be specified for all stations other than those operated by Noviee licensecs. Though
the Commission initially considercd an output power of 1000 watts I'EF, that level was not

. because the Commissions intent was not to reduce existing operating privileges
Instead, 1500 watts EI" output was proposad, which achually constituted an approximate
3 dB increase in maximum permitted power for CW and FM emmisshons *

3. With respest to AM DSB operation, however, the Notioe stated that the proposed PEP
power limitation would havea significant impact. Those operations, when subjected to the
new power limit, would be restricted to approximately half of thelr former maximum
operating power, OF this, the Notlee stated that “(wihile this power reduction might be
appropriate for an emission type which, by today's standards, is spectrum inefficient, the
Commission recognlees that there bs still some Interest in this mode" So, the Commission
proposed to “grandfather” the existing power limitations for five years for amateurs using
AM DSB, and asked for comment on whether that period would be an appropriate kength
of time for the “grand father™ term.

4. The Report and Order issued in that proceeding. FOC 83-M5, released July 22, 1963,
noted that a significant number of the comments received in the response 1o the Notice

to the impact on AM DSB operation. The League’s comments stated that "(thhis
elfort by the Commission 1o lessen the negative impact that its proposal would have on
these amateurs (using AM DSB) is appreciated by the League. Nevertholess, the Commis-
sion should go one step further and make this grandfathering provision permanent”. The
Commission refused to do so, suggesting that the special measurcment training which
wiild be required for Commission staff in order to enable effective enforcement would
not be justified, in view of the limited number of users of the mode. Thus, the June 1, 1990
cutoff date for the grandfather provisfon was established.

5. In its present form, Section 97 313(b) states, in relevant part, that

Until June 2, 1990, a station transmitting emission AJE is exempt from| the 1.5 KW I'EP
transmitter power limitation] provided that the power input (both BF and direct current)
to the final amplifying stage supplying the KF power to the antenna feed fine does not
ecxoved | KW, exclusive of power for heating the cathodes of vacuum tubes.

It is 8o the sunset provision of this rule that the instant petition bs addnessed. PMaragraph
6 of the Report and Order in Docket 82629 stated that "if #t appears that there is any
justification to do so, we will reconsider [the grandfather provision at [the cutoff date]”
That cutoff date is rapidly approaching, and the League believes that there is justification
for revisiting the matter at the present Hime.

1L The Leagues Proposal Would Maintain the Status Quo

6. Due o the imminence of the cutoff date for full power AM D58 operation, the
concern of AM DSB enthusiasts about the rule has again been rabsed. They suggest, pri-
marily, that the Commission agreed to institute a five-year grandiather period for the
maximum power limitation based on the level of interest remaining in the mode at that
time. Instead, that was the stated basis for the grandfather provision in the Report and
Order in Docket 82-624. Judging from the comments reccived by the League urging that
present AM power limits be maintained, and from observations of on-the-air activity, it
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appears that interest in AM operation has not changed dramatically in recent years and
certainly has not declined. Thus, it would appear that the same justification for creating,
the five-year grandfather period now supports revisiting the option of permanent grandfa-
thering of AM DSB power limits.

7. From the League's perspective, the most important principle at stake is that privileges
once carned should not be nduced, absent an overwhelming public intenst stificarion
for doing so. No such public interest justification appears to exist. AM operators, who
constitute a relatively small minority of amateurs, voluntarily limit their operation to spot

or 1o narmow segments of the telephony subbands; this reduces the potential
for interference 1o users of other modes in the crowded high-frequency bands.

8. Elimination of the ‘sunset” provision will have no significant effect upon the introduc-
tion of new AM DSB equipment in the amateur bands. New equipment that would be
affected by implementation of the 1500-watt PEI* output limitation invariably is either
homemade or has been converted from commercial service. Linear amplification of the
AM DSB signal is possible, but only at reduced efficlency. This limits the PE" output
powier, at less than TO00 watts DC input, to Jess than 1500 walts PEP output,

1L Conclusion

4. While the Commission's action in 1983 in changing to a EF outpul measurvment was
entirely proper, and while the “grandfather” clause in effect for the last several year was a
reasonable approach, given the Commission’s assumption that there would be a constant
decline in the amount of AM DSB operation during that period, the assumption has not
proven cormect. There is still in the Amateur Radio Service a small, but significant number
of amateurs who enjpy the use and development of AM DSB operation. The League firmly
believes that the privileges camned by these amateurs should not be reducad, absent a
compelling pstification for the reduction of the privileges. The proposed substitute nule
set forth herein should be sulficient 1o alleviate any concern about interferenoe, enforce-
ment, and reasonable standards for maximum transmiticr power in the Amateur Radio
Service.

10, This proceeding will inevitably extend beyond the June 2, 199, cut-olf date for the
elimination of the grandfather clause. To facilitate full consideration of the matiers con-
tained herein, the League respoctiully requests an extension of the cut-off date, 1o and
including, June 2, 1991, or for a shorter time if the rule propesed in the attached appendix,
or similar, is adopted by the Commission,

Therefore, the foregolng considered, the American Radio Relay League, Incorporated
rmfwtfully requests that the Commission release a Notlee of Proposed Rule Making at an
early dale, proposing to substitute thie text of Section 97,313 (B) of the Rules contained in
the attached appendix for that presently set forth in the Rules.

Respectfully submitted,

The American Radio Relay League, Incorporated

by Christopher D. Imlay

Its Counsed

Appendix

Section 97 313 (b) of the Rules is deleted and the following substituted thercfore:

(b) No station may transmit with a transmitter power exceeding 15 KW PEP. A
station transmilting emission AJE is cxempt from this requirement, providing that
the power input (both RF and direct current) to the final amplifying stage supplying
RF power to the antenna feed line does not exceed 1 kw, exclusive of power for
heating the cathodes of vacuum tubes,

1 Sew the Notice, at Paragraph 2,
21d., at paragraphs 13, 14,

k|
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Advertising Information
Subscribers receive 1 free -30 word-adper month. Extra words are .10,

Here's how to count the words in your ad: the heading - For Sale,
Wanted ete- count as 1 word. Your name, call, address and telephone

number count as & words. H

ted words count as two words.

Please count the words in your ad and if you're over 30 words send

payment for the extra words.

Non-subscribers: $3 minimum for each ad (up to 30 words). Each ad-

ditional word is.20. PLEASE CALL OR WRITE FOR DISPFLAY

RATES.

VINTAGE EQUIPMENT ONLY

ER.
Box 139

Durango, CO. 51302

303-247-4935

DEADLINE FOR THE MAY ISSUE: MAY 5

FOR SALE: Gibson Girl Kites, M-357A,
with two baloon inflation tubes and case,
used - SMLKie only - $25; RC-22 Antenna
seta, 55 I, usid - $95; ADB-15 muast sections
« 5350, sot of 12 for 30 It - §36; AB-12, 22,
23, M, antenna eloments - 82 cach, URM-
120 wattmeters, used, 20 1bs - §140 plus
shipping. Tartan Electronles Inc, "OB
3841, Tuewon, AL B0, (62) 577-1022

FOR SALE: Signal Generators, LIRM-
250, 10 Khe - 500Mhe, AM/CW; URM-26A
3. 405 Mhe, AMJOCW; other makes, styles,
hundreds available, from $W0, Send for list,
URM-127 Audio Oscillator 20 - 200 Khe
used Ex, 15 [bs - 845 plus shipping. Tartan
Elkctronks Inc, "OB 3841, Tucson, AS
B5740. (602) 5771022

FOR SALE: Rare |lammarlund recciver,
HQ-215 solid state unit with matching
speaker and 5N Lz filter, in excelknt con-
dition - $325; HQ-129X rexeiver - 590,
WANTEL:: Information on the Ham-
mardund 1H)X-3M transceiver. Charlie,
KIMAL (404) Y6 01276 afier 7 I'M

i3

FOR SALE: Radio Broadcast Books cata-
log and Antenna /Radio Propogation Books
list now avallable. Send $25 stamp for each
one wanlisd, Rainy Day Books, OB 775,
Fitzwilliam, NI O3447,

WANTED: RC-729 antenna tuner; DY-31
dynamotor; MT 421 mount for [T/
ARCD, BO-653 xntr and BC-652 rovr. fanl
Thekan, 335 Ruthedord, Redwood City, CA
GAMGT, (4150 3671499

WANTEL: RCA nusdels BI6K and ACR-
111, Chuck Dachis, WRSEOC, 4500 Russell
Dr., Austin, TX 78745,

FOR SALE: Repair and restoration on all
vintage ocquipment; 35 years cxpericnoe
Harney Woobers, WSKS0), 8303 E. Mans-
fiekd Ave., Dinwver, OO B0237, (A03) 70
5314

WANTED: Foderal parts, radios and res-
toration info; ks coupler; VT-2s {goad)
Send SASE for my old OST and book st
Clen Frite, NAWDX, 1516 1st Mace, Vero
Beach, FL. 32962
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WANTEL: Military and Brown Bros keys,
and Autronic paddle. Tom French, WIIMQ,
120 Great Road, Maynand, MA 01754, (508)
BOF-6622, (50R) B97-2226

WANTEL: GI'R-% or 92 recciver. FOR
SALE Clean, FW. Valiant | - $150; clean
Ranger - $90. WY, (208) 466-2803 after
B0 PM T

FOR SALE Hammarlund [Q-100 - $85;
Ameco PCLAP nuvistor preamplifier - $25;
4062 tube - S45; Drake C4 - $395. Don
Bishop, NOEA, Box 4075, Overland Park,
KS 66204-0075

FOR SALE New 6146A (GE) tubes - 58
each; Hickok 000 tube tester - 90, RCA
AVR-5 comm. mcviver. WANTED: ikt
and Cerman radios and tube type Hi-Fi
gear. Bill Moore, 1005 Ficldstone Cr,
Huntsville, AL 358073,

WANTEL: AM filtler and spraker for
Caollins 75A-4. FOR SALE: Gonset 2 moeter
vio which matches Commicators [ and 11 -
40, Clem Duval, WEVO, 33727 Brownlea,
Sterling Helghts, MIABDTY. (313) 268-2467

WANTEL: 1'C boards from Harrks Corp.
RE-716 xmir. Also Collins TD-1, CP-1 and
Hallicralters S5-36. Gary Cain, 1775 Grand,
#3027, 50, Paul, MN 55105

FOR SALE: Modulation trapsformers; 1'T4
J25A , 222K CT 1o 83K, PI'805 Class B, 45
Ibs - $20 cach plus shipping: smaller ones;
NCI3, Courler, Invader - $200 cach; few
et Sused 211, 805 ete. GM. Cassie, VEATR,
286 Connaught Dr. SW., Madicine Hat,
Alberta, Canada, TIA 518

FOR SALE: UTC transformers, brand new
in ctory cartons, 100 different ty pes: trans-
mitting, filament, chokes and modulation
translormers. Also audio interstage and
outputs ctc. Commercial, military and ama-
teur grades. Send #10 SASE for catalog and
invenlory to: Len Crispino, MOB 702,
THudson Falle, NY 126839, (518) 618-8199

WANTED® For WW-II aircraft restoration:
SCR-585; any RCA AV?-#8, (AVT-15, etc )
some Command: dual receiver trays, modu-
lator, manuals and related. Ken Gillis, 27217
Carden Way, Franklin, MI 48025, (313) 851-
3240

WANTEI: Any information on a3 Western
Electric WW-[1 BCA558 ARC-5 reoviver,
mode]l CBA that covered 28 to 41 Mos. Sam
Hevener, WEKEBF, Automation Services,
16765 Park Circle, Chagrin Falls, OH 44022

FOR SALE Heath DX-60B, chun - S45;
Clobe Chief 90, fair - $30; Heath DF rovr -
S50 I"at, WHSCKZ (414) 499-1136

WANTED: Commoercial grade modulation
reactor for 1 KW transmitter, 50 Henrys at
1 ampere, Al filter reactor, 10 Henrys at
1.5 amperes. Must be in good condition
Jim, KAGMMO, (602) 924-1396 (leave mos-

sage)

FOR SALE: Tubsws, mow in o, 1"hease send
1. for list of 3004 tobes. Refundable,
Wilson Hauck, BTH Inc, ER., 6520 Stowm
Rd., Memphis, TN 38119,

FOR SALE: HE mobile rgs: 10m AM -
SA5; 1W0m AMJEM epir odfsel - $70; 12m
AM/CW/SER - §95. [ pay shipping. These
are first-class conversions from CH servioe
they look and work greal, SASE for de-
tails. WBSNVM, 171 Edwards, Lowisville,
TX 7057,

WANTEL: Manual TM11-227, Army Ex-
tension Course, 1933 edition, Special Text
233; Army Radio OperatorTraining Man-
wal 26, Part One, 1924, Tajima, ¢/ o Toshiba,
M Westchester Ave,, Whiteplains, NY
FLE

FOR SALE Vibroplex Collector's Guide.
WIIMO's new illustrated meferenoe includes
key historics, identification guide, patents,
more. 87 papes. Only $14.95 plus 52 s/h
Free info. Artifax Books, Box 88-F, Mayn-
ard, MA 01754
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WANTELY: Tubes: 810x, T-125s and 6B4G's;
HV cap ncar 0.02 mid at 25 kv for Tesla
coil primary; Thordarson Multi-match
xfmr. Many parts and tubes here, What do
you need? TRADE Mint 75A3, Valiant, and
2B w/2AQ for absolute mint 75A4. Mike
Carroll, NN, 108 Wessington Cr, Hon-
dersonville, TN 37075, (615) 5220087

FOR SALE [Parts for old time transmit-
ters such as; tuning condensors, high volt-
age filter capacitons, etc. Also have small
variable voltage transiormess - $15 and up
plus UI'S; GE SCR-515A, Navy AB-1, op-
eration manual, in original export packing
- 5100 shipping paid; Bendin type MP-74A
power v with dynamotor plug - $10
ppd: WANTELD: Ceramic plite cap con-
nmectors for B66A tubes. James Fred, RI,
Cutler, IN 46920

WANTED: AIS-10 radar; SCR-511 horsey
talky; ARR-5 & ARR.7; antenna AS-410/
URD-2 for URD-2 RDF; manuals for SPA-
1/APA-6A pulse analyzer, and TS-1971/
FI'N spectrum analyzer. Wm. Van Lennop,
POB 211, Pepperell, MA 01463, (508) 433
6031

FOR SALE: Bigelow Flectronics has been
in the electronic mail order business since
1954. Vintage parts and equipment avail-
able, Roquest fnee “Vintage Ayer™. Bigelow
Electronics, Box 125, Bluffton, OH 45817,

WANTED: Heathkits Mohican GC-1/
Mohawk RX-1. Must be pood physically /
work or repairable. FOR SALE OR
TRADE: Johnson Viking Valiant, excellent
- offers. Prefer UL Bill Colligan, N1DJR,
35 Quail Run, Hampstead, NI 03841,

FOR SALE: BC-1066A VHF recciver (400s)
- SA40; BC-1333 rovr - $10; Shure 70H mike
(s} - 530 By tubes NLB, - $100a; O5T s
2rs and s - 53 - $6 ca; other tubes 20s
10 50's - easonable. Viclor C. Smith, 147-29
Hoover Ave, Briarwosd, NY 11435 (715)
523-T59

FOR SALE: Johnson Viking Ranger I, has
been refinished, all dark crackle finish,
waorking 100% - $125; old tube type avia-
tion transcciver, Super Homer, Narco mod.
VHT-2, 108 - 126 Mes - $50. Mart, KSR,
1104 Sumset Lane, Noron Shomes, M1 49444
(616) TA4177

FOR SALE: Clearance Sale, Must sell my
escess collection of vintage radios from the
fourtics thru the seventies, Send LSASE for
large three page list, George Hawrysko,
K2AWA, MOl 568, Boro 1all, Jamaica, NY
11424.

FOR SALE: BC-A75 antenna tuners - $15;
1KW Bendix Micromatch power SWR me-
ters with couplers (2) - §35 cach; 18 inch
rack enclosures - from 525 (o $40 cach: 115
variacs powerstats CDR anlenna notalors
with control unit, new, only - $75; 613 fi-
nals - S20); 807 - §3; 1625 - 82 Inquire on
others. WANTED: Collins manuals for
3051, 3011 and KWM2. Reasomable please.
Levy, W5QIT, 7600 Blanco Road, San An-
tonio, TX 7R2 16 (512) M1-9549

WANTED: Swan VPO model 508 Vox
model VX-2; phone patch model FI™-1; 1960
callbook. Jack, KJ6KT, (T14) afe- 5407

35

WANTELY:  Gonset G50, G238 for parts.
Also need manuals for G50, [ohnson GN2
VO, 122 VFO, 6N2 transmitter and 275 w
malchbox. |M. Roseman, 2716 W, 3rd 51,
Coal Valley, IL 612490

WANTEL: B&W TVL series coils for my
“old” AM rig: BVL series jack bar with vari-
able link. What have you? Tim Walker,
N2GIG, 19 Woodside Ave, Westport, CT
D6REO. (203) 454-4376

WANTED: Like new condition trim rings
and cabincts for my KWM-2A and 300-1
Premium price will be paid for like new
condition. Jerry Brower, ABSLI, 3M1 His-
ing, Springs, Bellbroak, OF 45305, (511) 429
557

Please remember lo count the words
in your ad and send .10 for cach  ox-
tra word.
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[ FAIR RADIO SALES]

lll‘.liEatEnuhShut
POB 1105, Lima, OH 45002

* Military Radio
* Electron Tubes

Radio-Electronic Surplus Since 1947!

* Variable Capacitors and Coils

We have most R-390A spare parts (except meters)!
= ITFY/RT510 — used, checked - $15 each
“ * 2675 — used, checked - $§7.50; unused - $9 each

Write or call for our 1990 catalog!

Im—iiﬂ
FAX 419/227-1313

*Test Equipment II
* Transformers

WANTEL:: Cornect cabinet for Collins 51]4,
WIll trade cover lor rack mounting of same
Sam, NAVIE, Bt 3, Box W69, Chatsworth,
G 30705, (404) 695-5054

FOR SALE: Colling 514, pood condition,
manual - offer; Grundipg Majestic 1060,
manual - olfer. Levy, 8 Waterloo, Morris
Plains, N| (7950, (201) 28540233

WANTELE:  lleath HG-10B VD in clean
and working condition. James T, Schlicstett,
WHIMOQ, OB 93, Cedartown, GA 0125
(404) 7485904

WANTED: EF Johnson speed key; 122
VRO /manual, Viking Navigator or Rangor
I; Hammarund Comet 'ro; Hammarlund
Four Twenty transmitter; HRO5 LF cpils
Brian Roberts, 38 Evergroen, Pittsburgh,
PA 15237 (412) 93] 4646

FOR SALE: Signal Corp BC-342N in mili-
tary packing wood box, spare tubes, like
new; surplus 10 volt dynamotor; trans-
mitting tules, parts, SASE 45 KAULZ, 608
W. Thompson Ln., Murfroesborn, TN
FI29.{6H15) 893-5144

FOR SALE: WW-II military radios/ parts/
peices facoessorios of all types, aircraft and
field sets. My collection s expanding and
%0 i% the excess, What do you noewd ? Send
SASE with wanis, | lave ARC-5s and 274MNx
for sale. WANTED: Meoss for BC-274 sot
Henry Engstrom, O 5846, Santa Rosa, CA
OS2, (T 5NN

WANTEL:: Telegraph bugs, kevs and old
paddles for private collection. | novd most
models pre 9. | also movsd odd bugs o
parts. Forb Spivey, NFSY, Box 27, Baldwwn,
MS IRE24 i601) W55
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"REAL RADIOS GLOW IN THE DARK"®

Bumper sticker -$1 cach with a #10 SASE. We service American made amateur radio
products circa 1940, 50°s and 60's. Manuals and /or schermatics available for most rigs and
radio sets back to mid 19207s.Call or write for a quole on your service or lech data

. Classic Radio, 'O Box M86 Furcka, CA 9500 M hour phone (707) 4H-

M1 KeVHI®

WANTED: | lallicrafers SX-115 & HT-32B;
Collins 12V-3, KWS-1, 5A4. Alan Gray,
WIVL, 212 Penn Valley Terrace, Yardley,
PA 19067, (215) 295-6131

WANTED: ARC-S xetr, 1.3 - 2.1 Mes; info
on Australian AME-101 HREO receiver;
APR-1 or similar rcevre. [lank Brown,
WeDIX, POB 3187, Lancaster, CA 93586

WANTELD: Collins Sline: 312084, MI™-1,
M™M-2, 516E-1, 516E-2, 351D-2, DL-1, work-
ing or nol but complete, w/data. |. Omgn-
ero, Box 32, Site 7, 55 1, Calgary, AB T2M
4N3 Canada.

FOR SALE: & khe Collins mechanical fil-
ters, S-line stybe, madifid with plug for
installation in 75A -4, Spec, sheet incduded
- 855 each, WANTED: 4-5 KV rated vari-
able capacitor, minlmum capacity 68 pf,
maximium 4060 pl, or original plate tun-
ingg cap for WKL Skip CGroen, KTYOKO, (507)
A52-4900 home or BOD533-8008 at waork

WANTEL: Western Electric speech and
theatre sound gear, parts and lileratune
Also nevd audio ximes, other tube audio
parts. Consider trade nice Collins gear for
prime specimens. Joe Roberts, NAWOC, Box
19302, Alexandria, VA 22320, (703) 683-2955

WANTED: Hickok SA-11 Universal Adap-
tor (PN 1050-135) or wiring diagram for
same. Jack Meade, 12711 Pinebrook Lane,
Hudson, FL. 4667

WANTELD: Old National and Ham-
mariund receivers and accessories. Cash or
trade for above my old SW, BC or bele-
graph sets. Robert B Encmark, WIEC, Box
1607, Duxbury, MA 02131, (6170 934-5043

v

FOR SALE Newly published instruction
books, authorized by Rockwell Interna-
tional, are now available for the Rockowell /
Collins S-Line. These instruction books are
brand new and have boen printed from the
latet edithons — complete in every detail,
including the front and rear color covers.
A muney-back puarantee of the purchase
price cnsures your compleie satisfaction
Instrusction books for the follvwing models
are currently available. KWM-2/2A (835
TSS-ARSC (SW0); 325-3A (S30); 755-3/3A
(S25); 3253 (S25) J12B-4/5 ($20); 516F-2
%15). For US orders, incdude 7% of the
purchase price for shipping and handling
(Canada and Mexico add 12%; all other
intemational countries add 25%.) Ohio nesi-
dents add 6% sales tax. VISTA Technology
Incorparated, 3041 Rising Springs,
Bellbrook, OF 45305 (513) 4260700

FOR SALE: Century 21 (like pew) - $200;
Johnson 275 walt Matehbox with coupler -
ST Tleath balun - $10; Contury HK)-12,
universal moblle supply - $50; original
Drake 1-A manual - $10, WANTED: E - F
colls for FIRO-&0; tubes: 684G, 6AXS, 807,
65L7, 524, VR-75 (OA3)5V, 5BYS Mac,
WKL, 313 Keir Lane, Helena, MT 59601
(406) 4753355

FOR SALE: T™ repros for Command Sets,
AKT-13, BC-MHS, TMI1 1487, other TM 11's
to 08's. Replacoment pagyes and somee origi-
nals available. LSASE for list. Kobert
Downs, WASCAR, 227 Maplcton, |lous-
ton, TX 7ML (7130 467-5614

FOR SALE: Reveiving tubes, power tubes,
crt's older models plus bile numbers UL
and CSE ncogniecd . Donna O'Connor, 524
Main S0, Belleville, NJ 07109, (201) 751-2591
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FOR SALE: Ham building parts of 1940's
- coils, swilches, condensors, transformers,
tubes, sockets, chassis and cabinets. Every-
thing! F. Yonker, 7 Old Farms Rd., Saddle
River, N] 07458

WANTEL: 3106 and 6 to 9.1 command
set roceivers in repairable condition. Please,
condition and price in your reply. Jim
Hanlon, WEKCI, Box 581, Sandia "ark, NM
BT047.

FOR SALE: Collins R-388, clean, with tm
- $350 or trade for Johnson 500; johnson
S5B adaptor with manual and ps - $200.
Bill Jenkins, WASMW], (501) &46-3859

WANTEI®: Heathkit Apache and Johnson
Ranger transmitters. Also a NC-303. Glenn
Bell, NSCHK, 2870 N. Main, Paris, TX
T460. (214) TR4-6584

WANTED: Johnson Matchbox, Johnson
transmitters and acovssories. FOR SALE:
HA-14 mobile, compact KW amp, with
AC/TS and new 5728s - $325. Bob Sloan,
KE4GO, 2340 S Puckett Mill Rd., Dacula,
GA ML, (404) S45-K642

FOR SALE: Military radios In original
condition; BC-MER - $175, BC-312D - $175,
BC-645 - best offer; 1500 volt power sup-
ply, uncompleted, has Thordarson T46861,
for mare Info call - $100. All plus UPS, Fol-
lowing photocoples, postpaid; WE tube
data 101D to 284A - $20; WE 10A outfit -
$12; Sodion tube data - $8; DeForest D10
manual - $12; Zenlth 3R-4R - 512,
WANTED: wire recorders, Pye radios and
Grebe CRIS, Peter Diegues, 3648 - 3th
St, LLC. NY 11106, (516) 625-0429

WANTED: National NC-109 (or NC-188),
condition not important; October 1953 OST;
manual for Lafayette Explor-Air and Conar
400 novice transmitter. Al Bernard, NI4Q,
POB 690098, Orlando, FL. 32869-0098. (407)
351-5536

WANTED: Wireless sct #19, Mark 1 dy-
namator unit, need not be working: any
other model 19 related acoessories; power
supply /dynamotor for TOS-12 series. Chris
Bowne, AJ1G, 3 Carnot Ct., Pawcatuck, CT
06379, (203) 599-5262

FOR SALE: BC-9% tuner - $75; RBM, HF
rovr - S6 ARR-15 rovr - S60; RMC AR-
8712 rovr - $H0; TS-173 VHF frog. meter -
$40. WANTED: SB-10 manual, copy ok
RAX LF rovr. Steve Davis, KD2NX, 2372
S4th St Brooklyn, NY 11214 (718) 265-2390

FOR SALE: Swan S00C w/spkr and PS -
SN, Swan 117-X IS w/DC converter - $45;
538, VG - $27. All hems plus shipping.
Parting out Ranger, Valiant and Viking IL
Joe Sloss, 4732 119th St SE, Belleview, WA
9RN0G (206) 7T47-53449

WANTEL: Colline Radio book entitled
“The First 30 Years, History of Collins Ra-
dio”. Bill Mills, KC5I'F, 1740 Tonys Court,
Amissville, VA 22002, Office: (703) 818-
3955, Home: (7003) 9374080

WANTEILX: Johnson Viking 500 or a well
made homebrow (shippable by UPS) 50
watt AM transmitter, Unit must bo in
good 1o excellent condition. Bob, KYNWE,
(602) B33-77R6

WANTED: 500 Ke mwchanical filter for
7oA in good condition. Willlam Shaw,
WZ2HYN, 3282 Oakmount Road, Holcomb,
NY 14469,

WANTED: I"re-1942 transmitter. Any con-
dition or parts considensd. Examples: Gross,
Stancor, Collins, Thordarson otc. Also want
SX-88. Bob Mattson, KCZLK, 10 Janewood,
Highland, NY 12528, (914) 691-6247
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WANTELD: Very old or unusual Hallicraf-
ters equipment, entire 1934 "H” and "Z" line
of Silver Marshal, parts, memorabilia and
manuals. Chuck Dachis,"The Hallicrafter
Collector, WDSEOG, 4500 Russell Dr,
Austin, TX TE745

WANTED: Buy and Sell all types of electron
tubes. Harold Bramstedt, C & N Electronics,
6104 Egg Lake Rd, Hugo, MN 53038, (RO0)
219397, (612) 4299397

WANTEI: Espionage equipment. |listo-
rian purchases spy radios, code and cipher
machines and any equipment, deviss or
manuals pertaining to the world's intclli-
gencearganivabions, Keith Melton, Box 5755,
Bossier City, LA T1171. (315) 747-5%616

WANTED: Ceneral Radio Company in-
struments in wooden cases. Especially want
laboratory type equipment. Also need GR
experimenter nuagazines, manuals, and cata-
logs. Frank B White, KBEITG, POR 2012,
Olathe, KS 66061

FOR SALE: DuMont Oscillograph - 855
plus shipping. Also offering machine shop
service for restorers, Linbversal, Box 5044,
Gn.n.‘k-}l', CO BOARAT, (303) 353-8561

SPAM

THE SOCIETY FOR THE
PRESERVATION OF
AMPLITUDE MODULATION

TO JOIN SENID §1 TOx:
SPAM

BOX 27

POTRERO, CA 92063

PLUS: The calls and names of 3 SPAM

members you have worked on AM. The
names and calls will be checked against

the SPAM roster and then the member-
ship certilicate will be issued.

FOR SALE: Hallicralters manuals, copies -
450 postpaid Some Hammadund, Gon-
sot, Johnson, Miller Radio, POR &6, Eric,
PA 16512

WANTELD: Tekgraph bugs, keys and old
paddles for private collection. | need most
models pre- 1960, | also need old bugs for
parts. Herb Spivey, NF5Y, Box 27, Rakdwyn,
MS 38824 (A01) M65-55

FOR SALE: Schematics: radio, ham, Cana-
dian, test cquipment, surplus, electronics,
organs - $150 plus postage. SASE for man-
ual quotes. Allon [ Bowman, Rd 2 (Chapin
Vig ) Canandaigua, NY 14424

FOR SALE: Electron tubes, all types - mi-
crowave, transmitting, rceiving, obsolete,
military — Large inventory. Daily Electron-
s ('nl'p., OB 529, l'.‘nmphm, CA w1224
[213) T74-1255; (80} M6-6667

WANTED: We nood B and 8000 serics
transmitting tubes. Also Taylor types and
receiving tubes of all types. All must be
new and in original boxes, Mail or FAX
your list for our oflers, Antigue Electronde
Supply, 688 W, First 5T, Tempe, AZ 85251
Phome (002) R94-9500 FAX (602) R94-0124

WANTED

TRANSMITTING TUBES
FOR MUSEUM
Do you have any old amateur or
comnmercaal lansmatting tubes

worthy of saving for postenity?
If yes, help us do same. Contact:
Al Jones KeDMA
Ye Olde Transmilting
Tube Museum
P.0O. Box 97, Crescent City, CA 95531
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FOR SALE: Parting out Heath Apache
TX-1: mod. transformer, power, dial,
switches, pancl cle. WANTED: Slides of
vou and your station for AM presenta-
tion at Hamvention. Marty Drif,
WEB2FOLU /5, 108 Hickory Ln, Hickory
Creck, TX 7615, (R17) 4976023

WANTED: Mclntosh tubs typwe hi-fi gear
for my collection! Marcos Frisch,
WASIXP, Box 28803, Creenfield, W1
332200803,

WANTED: Any components for an SCR
153 radio to include: Radio Control Box
BC-AR-231; Antenna Switching Relay
BC-AR-198, Control Box BC-AR-198,
complete Dynamotor BD AR 83 and
Mounting Bases FT-%9, FT-100 and FT-
141 andd any associated cabling. William
Howard, 219 Harborview Lane, Largo,
FL 34640, (81.3) 5857756

WANTED: Hallicratter SE-500: manual
for NC-173; B&W 51008; EMC model
B0 Please contact me before mailing
manuals, Clyde Sakir, NYIOK, 4243 E.
First 5., Tueson, AZ 85711 (602 323-1120

FOR SALE: APR-1 receiver, B0 w300
Me - $75; APA-41 panadaptor - $35; new
Navy RF/AF signal tracer TS-673 with
associated  probes fmanual - 50, Preci-
sion 650 tube lester - S0, Ward Becht,
625 Tufis Ave, Burbank, CA 91504, (815
B2

FOR SALE: Halicrafters SX-24, novds
restoration, cabinet ok, works ok - S&i).
R-392 w/ps, manual - $140; NIB JAN
B2, gas rectifiers, replace 866', no
flashback - $10; factory manuals for
HRO-50-1, HRO-60, NC-183D vz cond -
$10 cach. All plus shipping. Bill,
EDOHCG, OB 1456, Lvons, OO0 80540,
(313 K236 408

H

WANTED: Excellent - mint Ranger I, 11
WRL Globe Chief or Soout; Viking Navi-
gator; NC-303, Mease call or write. Rich-
ard Cohen, 11802 Willow 't Way,
Tampa, FL 33624, (813) %2-2460

WANTED: Manuals for Hammarlund
HX-30 or HX-50A and HQ-100A, Fred
Emerson, 627 lllinois Ave, Elgin, IL
6.

FOR SALE: Johnson Thunderbolt with
PL 175A%s. Excellent condition. Also
spare Thunderbolt with 4-300s for parts.
Can defiver both to Dayton. Dick Truax,
KSCVLL, M0 Clhvson Lo, Louisville, KY
40299 (2 491-2871

FOR SALE: Hallicrafters SX-111 rovr
with R-16B speaker and manual, mint
condition - $ 85 for all. Chuck, KeKDZ,
20335 Casaloma Rd,, Grass Valley, CA
G505, (916) 2736847

FOR SALE: Transmitting/receiving
tubes, new and used, mostly old surplus.
Exa: OAZ, OC3, 2126, 31828, 4X150, d-b5A,
4-1254, 12A6, BO3, 809, B12A, 813, 815,
829, 832, 8%, 872, 1619, 1625, 1626, aHbd,
H130, 6146, 6336, W0N plus others. SASE
for list, 1 also collect okl and unigque tubes
of any type. Maybe you have something
o trade? John H. Walker Jr, 16112 W.
125th S, Olathe, KS 66062, (913) 7826455

WANTED: AX 9909 qubes for Globe
Champion, Amperes 6081 and 8643, Bill
Smitherman , KIMAF, Rt 4, Box 79, East
Bend, NC 27018

FOR SALE: January 1990 catalog of
Hadio/Wircless and Broadeasting books
now available. Send SASE to Rainy Dav
Books, POR 775, Fitswilliam, NH 04447



GOOD/NEWS

NO MORE '8l TYPE RECTIFIERS
NOW WE CAN ALL AFFORD MERCURY
wrean VAPOR  TUBES rrrcn

—“ATYPE FOR EVERY PURPOSE-

TIPE BT TYME Aid TYFT SROW
A TOUNG Beé TYPE TURE A WEAYY DUTT BE&I1I A EBO WCHCTHY TAMOR
FiL. 2.5 YOLTS 2 AMDS CYLINDFI CAL. TLATE Fil. 3 YOLTS & AWS.
PLATE 5000 ¥. 300 Wi. *FIRAL FILARNT FLATE 500 WOLTS AND
SPECTAL ONLY BL.25% ma. SORTTHING NIETIgLL 300 wLs. 1.10%s.

SHAMACTENISTICS OF
WECULAN Mih, §2.E5%a.
TYPE ENEN--MERCURY VADO f=-FULL WAVE==FIL. 2.5 ¥. P ANPS.-- PLATE 500 V.
OUTTUT 300 MILSsasssss0sqe.0nly $0. 6580,
THESE TUBES ANE ALL TESTED BEFONE SHIPHMENT AMD CATHY A FULL GUAKANTER
ONLY A THIAL WILL CONVINCE ¥OU OF THE QTALITY OF THERE
TURES—==AND THE PIICE 18 NIGHT oM

M&N SPORTING GOODS Co,

Subscription Information

Rates within the U.S.

$18 per year 2nd class ($20 after june 1)
$27 per year 1st class (330 after June 1)
Canada by Air (only).... US. $28 ($32 after June 1)
Other Fareign Countries by Air (only)... US. $55
Guaranteed Refund at any time for issues remaining on subscription

subscribe by mail or phone

ER
Box 139
Durango, CO 81302 (303) 247-4935

R

Renewal Information: Renew before June 1 (for up to
2 years) at the present rates.
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