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Electric Radio is published for amateur radio operators and
others who appreciate the older tube type equipment. 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 modification,repair and building of equipment. We
will also work to-wards a greater understanding of amplitude
modulation and the problems this mode faces.
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We are constantly searching for good material for the maga-
zine. We want articles on almost anything that pertains to the
older amateur equipment or AM operation. From time to time we
will also have articles and stories relevant to the CW operator and
the SWL. Good photo’s of ham shacks, home-brew equipment
and AM operators (preferably in front of their equipment) are
always necded. We also welcome suggestions for stories or infor-
mation on unusual equipment. For additional information please
write us or give us a call.




[EDITOR'S COMMENTS _Bary Wicman Nicow.

Back in the April ssoe, #24, we ran a short article abourt a missionary group in
Honduras that was operating a Johnson Viking 11 as a broadeast transmitier Rocently |
talloed agam with LR Mowell, M D in Wi Poant, Mhm‘.-.;l_rlwl ovmwe o Uhe Tessdhors of the
gn:up

The transmitter was own down to Honduras in Jamuary and it on the aor. It was
operated throc hours every eviening, 7 days.a week, 7500 100 watt= out on 4910 Ms. Uil
recently il operated (lawlesslv. Dr. Powell <aid it had pood audio, “The musse sounded
great™. He also said that the: main ‘operator of the station was a “totally inexpercnced”
Miskito imdian

About a month ago, the sudio driver transformer , Gaiked - a common ocourmence with
Viking I - but they had a sparc and woene back on the air within hours. Just the other
day it quit agzain but this hime they have bevn unable 1o find the problem. Ther plans anc
to fly it ot to the U S for repairs

D Powell askaod mwe if | could locate another Viking Il a= a backup and | was able to
dothat with very linthe difficulty. Mike Palmer, KSFZ, had one which he has since shipped
to Mississippi. Mr. Powell says it opaerates st fine. They should be in preat shape, having
an opoeratiomnal spare, when they put the station back on the air again in November.

It occurred to me that this old ayuipment we operate is pretty good stuff. How many
modern-day solid state amateur transmitters would stand -up to what the Viking Il has
bern through - and it's 40 years old!

When the station gets back on the air Tl have another report. On to #31,
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r Reflections Dq_u;ﬁ the Feedline

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

Before the days ol permeabality tuned
wrsci llatowrs (T s ) amd phase locked loops
(PLL ), somwe CW radio signals had o bt
more personality. There used o be a bot
more chirps, dnft, pimps, clicks, backwave,
n].'q.'l‘l‘, ctc. In AM ['lhll!h* tows, brosadneess,
muffled andw, splatter and buckshot wwed
[ 15] h‘ o Fre e CuTETE Y R TR TTOTR

Somchaow, it keast inmy opineon, achirpy
CW signal o't all that bad - they are quaimt
to listen o, One can conurne pecturnes of
what's going on at the transmitier end - is
his plate voltage sagging bocause of Jow
batteries, poor AC supply regulation, or
grorss overload? Whatever the canse, it
doesn'l do too msch harm - except if the
CW specd went over 200 wpm, it would be
a mess o oopy.

In the 1950, OST magarine had an occa-
sional humornous spool anticle written by
one Larson I'. Rapp (a fictitions name). |
remember one Lime when he mentioned
chirps - the ‘down chirp’ and the ‘up chirp’.

The common CW chirp (down chirp)
decreases in frequeney when the valtage
sags in the power supply. On the other
hand, an up-chirp inereases in fregquency
when the power supply voltage increases
under load.

S0, | suspect thal the anonymous, leg
pulling writer, Larson E. Rapp, must have
been familiar with ship radio transmitters,
because | have never heard an upchirp OW
signal on the ham bands.

In the 1930Fs, one of the best shipboand
transmitters was the RCA ET-3626, which
had a bunch of 211 tubes that put out 1 KW
on low frequency. This transmitter had a
big keying relay that was louder than a
telegraph sounder and made a perfect key-
ing monitor. When the key was down, the
relay contacts connected mone turns in the
field winding of the large Westinghouse

HV DO maotor generator. So, in this model
of transmitter, the plate voltage actually
incredsed under load and produced a shight
up chirg in the keyed CW signal

It weas casy o bell that o shup bad the ET-
3626 transmitter bevause nothing clse
sounded like . Many United Froit Co.
ship= and alwo Grace Line passenger ships
had this transmitter with its pecular and
pleasant to listen to ap chirp’ radio signal.

In carber days, many hagh-power hames
usend toenhanoe their CW signals by using,
a resonand filler in the HV power supply.
This ket through some 120 cycle ripple and
gave adrstinctive sound tothe CW note. OF
course, by the book, such practice was
fromarmend upon, but it sounded nice overthe
air and helped punch through the ORM.

Frequency dnft was alsoa lot more com-
mon, way back when Transmitier fre-
quency jumps aba happened once noa
while, but mostly, umps oocurred when
using aregenerative reociver. Some of these
setsowene real sensitive and a person’s heavy
walking, across the foor could shift the
recetver's frequency. This also applied to
the varlier cat-whisker detectors, except in
that case, you lost everything,

Key clicks don't have much redeeming
value, but on the other hand, too soft of a
CW wave shape is obpectionable oo, It
seemms boome thal W1AW errs on the side of
caution, and could stand a little hardening
up ol their keying. The ideal is to make the
wave front as hard as possible, without
causing, clicks. At higher CW speeds,
mounded front edge signals are harder to
cupy.

With AM phone there is less latitude for
messing around with the signal. Usually,
when the audio is not right, things sound
really bad and cause havoe. Compancd
with older times, lodays AM has a lot less
raunchy signals on the air and also there
are a lot more excellent ones. So, keep op

the good work and kevp pumping plate
modolated watts into the cther. @



TUBE TYPE DESIGNATION SYSTEMS

Exceptions prove the rules in numbering radio tubes
Reprinted from G-E Ham News, November-December, 1953

If, as the saying goes, "an exception
prowves the rule,” then the rules governing
the designation of radio tubes by numbers
and letters arc exceptionally well-proven.

For elecironic tube numbers are hike
French verbs, mon: exceptions than rules.
However, bebieve it or not there is a sys-
tem-—several of them, in fact—and on
occasion it helps to know what the vanious
aumbers and number -letter combinations
Mesan.

Three standard systems now are recog-
nized and used by most tube manufactur-
ers. These ane: (1) a receiving type system,
(Ziacathode-ray sy<tem, and (M anindus-
trial and transmitting type system. These
have bevn establishexd as standard by a
pint committee of two associations of
manufacturers-— the Radio Flectronicsand
Television Manufacturers Association
(RETMA) and the National Electrical
Manufacturers Association (NEMA),

Unfortunately, many tube types pre-
date the system now being used, and asa
result we have several hundred cases in
currently used tubes where the numbers
do not follow the alorementioned sys-
tems. Also, some manufacturers still use
numbering systems of their own instead
of conforming to the valuntary standards
set up by the jpint committee mentioned
above.

A brief review of the current number-
ing systems and some of those used in the
past may help amateurs who when they
browse through a tube manuaal, get the
feeling they are wandering about in an
unexplored jungle.

RECEIVING TUBE TYPES

Back in the 1920, vach manufacturer
numbered or otherwise named his tubes
as he saw fitand things very soon got very
messy. The replacement problem was
headed toward boacoming, unsurmountable,

and so in 1933 the industry adopted the
first voluntary standard numbering sys-
tem whichalthough it has been since modi-
fued veral trmes—still is used today for
reveiving tubes. This system calls for a
number, letter and another number. An
cxample 1s our old fnend, the 6L6.

The firt number symbol determines
the Alament voltage within a certain
range, o wit

Ratrd Filament or Heater Voltage Sj'lhll
Leto

In enoe of 0 and up 10 and inchading 1 6 1
In exovses of 16 and up to and incuding 26,2
In cvoess of 2 6 and wp o and including 363
In encwss of 36 and up o and includin 464
1n|m.1'~h1lnl]lm.iuphhmlm-:hdms
nell wherenisany inbeger__.._. .. n

The: letter or ketters in the middle are
merely serial designations with two et
ters being used when manufacturers run
out of single letters. Today the letters |, O
and " are never used—and also, double
combinationssuch as " AA" are never used.

The final symbol in this system consists
of one or more digits which indicate the
number of useful elements for which ber-
minals are provided, This includes sepa-
rate internal shield and shell connections.
A tew spot checks with the standard base
diagrams (which arc used in the ARRL
Handbook and CE.'s tube manuals) will
show how this final symbol works out.

Often a suffix is used in this recciving
type system.These, and their meanings,
are: G-glass with octal base; GT— same
except with a 1 and 1/8-inch diameter
tubular bulb (known as T-9 size); M—
metalcoated glass with octal base; X—
low-loss base; Y= intermediate-loss base;
and W— military type tube. A second suf-
fix which may be A, B or C and s0 on—
means a superseding version of the same

continued on page 28



by Walt Hulchens, K[MKV
3123 N. Military Rd.
Arlington, VA 22207

“The BC-669 Transmitler-Receiver™

We have visited a couple of LS. Army
‘one man’ radios and also one which is
only a bit larger — the BOCA74. This month
we turn Lo a larger set, intended for com-
munication over substantial distances
from scouting cars and small headguar-
ters units. The BOG6Y, the radio of SCR-
543, might be thought of asalitthe brother!
ter the well-known BC 610, and in fact they
have a lastorical connection — but that is
getting ahead of our story.

Overview

The BC-669 is the mapor component ol
SCR-543. Itisan AM voice transmitter and
receiver in one assembly. Itis 217 x 18 x
147 (Hx W x D) and weighs 89 pounds not
counting the power supply, wooden case
in which it was normally used and acoes
sores. The AC power supply weighs an
other 69 pounds, and the associated IE-
108 AC generator used to prowvide pri
mary power, 265 pounds. As used in a
vehicke (inchading everything but thespane
parts chest), the set weighs about 750
pounds.

The receiver is a superheterod yne with
a panel mounted loudspeaker. The trans-
mittera MO-P'A unit with a rated output
of 45 watts on AM; there is no provision
for CW. Push o talk operation is provided
using a handset or a suitable carbon mic
and headphones or speaker. The trans-
mitter and receiver are crystal controlled
on six pre-tuned channels from 1.7 to 45
Mcs. The receiver covers the range in two
bands and may also becontinuously tuned

Maoxdels through the BC-669%C requaire a
remote contml box for operation; bater
models (BC-A690, E, and 1) do not.,

With the associated PE-110 power sup-
ply. the BC-669 operates from 115 VAC
550 watts. The PE-108 generator can be
startisd and stopped from the radio's re-
mote control box. A vibrapack mounted
on the PE-T10 allows operation of the re-
ceiver from a 12 volt DO source when the
penerator is nol running, the change over
o AC power s automatic when it is avail-
able,

The entire SCR-543 tincluding the PE-
1083 was carmied ina 1/2 on truck or 3/4
ton scout car. The BC-669, control box,
antenna and power supply were mounted
in or on the vehicke. The PE- 108, coverad
by a wooden slat case, was carried behind
the radiwe. To transmit, the vwhicle was
stopped and the generator taken out and
started.

History

The BC-66% cannot be understood with-
out knowing something of where our
Army was in the late 1937, Feld radios
had been used in WW.l, The sets of that
time, however, were spark sets and large
oscillators; true portables were crystal ra-
dios with buzzers for transmitiers. By the
mid-1930", progress had brought MO-
I'A transmitters with regenerabive receiv-
vrs (operators learned o select a 'good’
B6d tube for the regenerative detector);
these were portable on the back of a mule
and had ranges of a few miles. Although
the superhet receiver and crystal con-
trolled transmitters had been around fora



The BC-669 transmitter-receiver. The final amplifier tune up holes and meter switch
access would normally be covered by plates. Hinged door at upper left allows
adjusting taps on the series loading coil; the tank coil taps are reached through a
hinged lid on top of the set. The feed-through insulator at top center is the antenna
connection.Hallicrafters sets have an 'h' in the speaker bezel.

few years, such equipment was not in
Army field use.

The combat arms — armor, artillery,
infantry, etc. — were independent to an
extent which is hard to imagine today,
developing not only their own tactics and
weapons, but struggling with the Signal
Corps for the power to develop their own
radio equipment. The Signal Corps, how-
ever, had the upper hand and throughout
the 1930's, equipment reaching field use
was thoroughly tested and never less than
ten years out of date.

Then Hitler smashed Europe and the
U.S. began to re-arm. By 1941, the Signal
Corpsstranglehold on radio procurement
began tobebroken - first by the Army Air
Corps (which purchased the Navy's ex-
cellent ATA / ARA command sets as SCR-
274N) and then by other combat arms.
With England already at war and military
procurement backlogs growing fast, from-
scratch development of radio equipment

was practical in only critical cases such as
radarand hand-held portables. Calls went
out for setsalready in production for civil-
ian applications which could be quickly
adapted for Army use.

Most readers probably know that the
BC-610 -- at 400 watts output, the largest
Army field radio -- began life as the
Hallicrafters HT-4, a mid-1930's ham/
commercial set. To fill a requirement for
harbor and small vessel radios, the Army
bought the Hallicrafters HT-12 marine ra-
dio asthe BC-441 (0fSCR-281). Then, prob-
ably in 1942, the HT-12 was adapted by
Hallicrafters for Army field use, becom-
ing the BC-669 of SCR-543.

The set was to be used for semi-mobile
applications by field and antiaircraft artil-
lery, probably at the battalion and regi-
mental level - division and higher levels
would have had the BC-610. The ‘early
model' BC-699, with black wrinkle paint,
was bought first from Hallicrafters (SCR-

continued next page



ER in Unitorm from previous page

543, 5434, and 543B) and then from Elec-
trical Research Laboratories Inc. ("ERLAS,
SCR-543C). There wasa later model, (SCR-
5430, E, and F) with olive drab paint and
other change=.

The BC-669 isn't rugged or water rosis
tant enoug h to bea good fueld radio. More
over, by 1943, FM radios — SCR-608/628,
et were taking over as artillery ficld ra-
dios. For mobile applications nequinng
HF sets (for longer range) the dynamotor

SCR-506 became available in
194, Like the BC-610, the BC-669 was
probably used mone as a transportable <t
than in the semi-mobile scouting and com-
mand roles for which it was bought.

Following the war, the BC-669 stayed in
service. Mine was given "'MFI” (Moisture
Fungus Proofing) treatment in May, 1952
Al the same time, several maintenance
work orders CMWO) were done, appar-
ently including one replacing the wartime
paper capacitors with modern plastic
casedd units,

I havie soen bwo G689 with MARS mark-
ings; by about 1960 it was widely avail-
able in the surplus market. Hams didn’t
use the set much, probably because of its
sioe, weight and lack of a transmitter
VHO. | can’t estimate total production but
a guess would be 20,000

Mechamically, the BC-669 consists of a
modulator chassis which includes the
speaker and metering anouts and a ne-
cever/ transmitter chassis holdmng every-
thing else. The receiver/transmitier
mounts on top of the modulator deck by
means of four latches.,

The AC power supply is on a separate
chassis and contains a 3 volt AC supply
for the receiver, a 540 volt supply for the
transmitter, and the receiver vibrapack.

The set itsell s drip proof, when
mounted (n wooden cases for vehicular
useitis splashproof if the covers aneclosed.
The speaker cone does not appear to be
specially treated for water resistance, it is
not blast-proof, and there's no way to
cover or seal it

The receiver is a seven tube superhet
consisting of a 65K7 RF stage, a 65A7
mixer, a 6]5 local oscillator, one 65SKT IF
stage (385 kos), a 65SK7 first AFampand a
66 audio output tube. A 6H6 is used asa
detector and shunt noise limiter; the im-
iter is controlled by a switch on the panel.

The receiver covers the range in bands
1700-2700 and 2700-4500 kcs. The
bandswitch has two positions for cach
band, onc providing continuous tuning
and the other connecting the local osalla-
tor o a crystal sedocted by the channel
switch.

The AVC system s conventional except
that the AVC voliage is not only fod back
1o the RF and mixer stages bul forward —
to the 65K7 first audio amplifier, Use of
forward-feeding AVC means that (in
theory) a perfectly flat AV characteristic
can be obtained; the circuit in the 669 is
claimed to hold output o an increase of
only 1 5dbforinincrease of signal strength
fromm 100 to 100,000 microvolts,

Another unusual feature in the receiver
isa tuned circuit peaked at about 1000 cps
which is switched in when the noise lim-
iter is "ON in the presence of very heavy
noise this arcut improves intelligibility
of ‘communmnications quality” voice signals.

The transmitter consists of a L6 Pieroe
ignd to plate) crystal oscillator driving
parallel 807 s. The modulator is a 12)5 mic
amplifier driving, four L6 in push-pull
parallel; pedging from the idling plate cur-
rent the modulators operate dass AB1
Thoug h it may seem strange o usea modu-
lator drawing 190 Ma of resting, current, a
mone ‘cfficent” arcuit would have meant
large changes in the plate supply load and
thus considerable changes in output volt-
age.

FII'f'hi.- use of high level plate modulation,
particularly with mone-than-ample power,
isunigqueamong Army setsand is matched
in the carly wartime period only by the
MNavy's ART-13, Because the ART-13 uses
a dynamotor {(with inherently good volt-
age regulation) for plate supply, the de-
signers did not need to use the modulator



The PE-110C 115 volt power supply with cover off. The missing connector at the right
is for the cable to the PE-108 gasoline powered generator. Two of the four filter

capacitors are unconnected spares.

tubes as a bleeder; operating them in class
'B'allowed considerably greater efficiency
than in the BC-669.

The plate tank and loading arrange-
mentsareunlikeany I'veseenina military
radio. One side of the plate tank coil is
spanned by six bars each carrying a slid-
ing contact; each bar is connected to a
contact on one section of the channel
switch. Another switch section selects a
screwdriver adjusted tuning capacitor.
When you set the channel, the part of the
tank below the chosen tap is connected in
parallel with the adjustable cap and a
fixed capacitor as the plate tank circuit.

On the other side of the plate coil, six
more rods with sliding contacts provide
an adjustable antenna tap which is se-
lected by the channel switch. A separate
series loading coil also has sliding con-
tacts connected to the switch. Aircraft and
mobile sets often are designed to operate
only with very short (capacitive) anten-
nas. A fixed capacitor in parallel with a
variable cap in series with the antenna

lead lets you use the BC-669 with a reso-
nant antenna.

Tuning up the transmitter on a new
channel consists of inserting a crystal in
the socket and setting the position of each
of the three sliding contacts and the ad-
justable tank and antenna tuning capaci-
tors for plate resonance and proper load-
ing. When returning to a previously tuned
channel, you reset the antenna loading
cap for maximum antenna current and set
the receiver to the right band and channel
frequency; if operating the receiver with
crystal control you just tune for maximum
noise near the channel frequency.

The AC power supply consists of a full
wave rectifier developing about 300 volts
at 90 Ma for the receiver; the same trans-
formerdelivers 12.6 VAC for the filaments
of both receiver and transmitter. A sepa-
rate transformer feeds four 5Z3's in a full
wave bridge circuit to provide 540 volts at
350-440 Ma for the transmitter; the pri-
maryof thistransformerisenergized when
the transmitter is keyed.

continued next page
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On The Air With The BC-669

I'm in debt o morne than the usual num-
beer o o her military Banastics on Chis progscl,
My st came as a “treches’ from collector
Joo Zaak; it was missing the nameplate
and had & few ‘muds’ from a proeviouos.
owner, bul was otherwise a nsce looking,
unit. Jov abo loaned a nameplate and
furnmished copics of the front panel fre-
quency chart, Robert Downs, WASCAR,
loaned an onginal power supply cable,
and Sheldon Wheaton, KCOCW , supplisd
a manual to copy

The pawer supply cost $5 at the 19490
Gaithersburg, hamfest and i didn't take
lomg todiscover why; though all the major
parts were there, it had been extensively
rewired, As part of the rewiring, the re-
coeiver supply had been reversed 1o give
300 volt output and the 12-pin output
connoctor discarded. | got a replacement
connoctor from Kobert Downs, it took
about a day to install i, undo the wirmg
changes, and install a three-prong twest-
lock receptache for the ine cord

| made one other ‘safety’ change. in the
oniginal supply there is no blooder resestor
on the transmitter high voltage supply
and as a result, the oil-filled filter caps
could hold a lethal charge for days or
works if power is applied without a Joad
connected. | added a 270k 2 watt bloeder
across cach capacitor.

The 8 mid receiver supply filter caps —
minimal in any case — seemaed to have lost
something (perhaps ‘capacity'?) after
nearly 50 years of duty; the first sound
from the receiver was a loud hum which
didn’t change with the setting of the vol-
ume control. | was able to open the cans
and replace the imsides with 40 mid amits.
The receiver then worked cornxctly, even
the calibration was nearly perfoct.

The transmitter had boen “converted’
for ham use; backing oul the wiring
changes and hooking up the power necep-
tacle properly took a few hours. Though
there was no big problem, an assortment
of dirty switch and relay contacts, tube
failures (ever soca scoeon ko cathode short 7)

and ‘vockpit troubles” swallowed the next
comiphie of days. We will not discuss which
ol these wok the most time. The final
problem was the clectrolyte bypass cap
on the carbon mic supply which had de-
crvased in value, causing the modulator
o maotorboat”

Thas 1= one of the hardest sets o tune up
that | have ised. The PA plate tuning caps
have only a narrow range so you must do
maosd tune up with the slider on the tank
coil; thene's no chart to tell you roughly
whene it belongs. A3885 kesso Intleof the
coil 15 in use that the setting s quite criti-
cal When [ irsttried, Teouldn'tU find o 'dip’
until 1 got outl the grid dip meter, The
load ing and antenna series coils ane just as
tricky; bevause the settings are so coarse
you must select the best setting (of one or
twolwhich falls within theallowable range
of plate currents rather than loading o a
spexified value.

When the BC-669 was adapted from the
HT-12, the upper end of s fneguency
range was extended from 2700 kes o 450
ks, It appears that this was done without
changing the plate tank; you past short out
mone of the coil. This is the reason tuning
1% critical on 80 meters; on 160, moving a
shder ome turn is a smaller percentage
change.

Each ol the sliding contacts must be
adpisted by sticking your hand down in-
sicde thie top of the set; though there is no
easily-touched highvoltage, thene'sa nasty
RF bum wanting if you don't unkey the
transmitter first

I used the st for the first iime on the Ofid
Military Radio Net (Saturdays, 0500 ET,
ncar 3885 kes) and it got good audw re-
ports from Chris, AJIG, and George,
N2GBY. On the scope, the modulation s
unusually full fora mabitary s, in Gact thas
is the first set I've tested 1o be capable of
1009 modulation with a T-17 carbon mi-
crophone. The naceiver is quite sensitive, a
127 clip lead is plenty of antenna to bring
in the 77-meter evening, AM action, The
forward-feeding AVC works as adver-
tiseed, making all signals sound about



equally loud whether 'full quictimg’ or
howen i Uhe noise. Withont a BEOY, there's
no way to copy SSB and the lack of a VEO
makes the '66Y soumewhal inflexible, bt i
18 fine for use on the ' AM channels” | plan
to grind crystals for other AM frgquencies
on B and 160 meters and will have my s
on the air through the Winter season.
Conclusions

The BC-669 15 a crvilian manine radae
with some ‘basic training” and a poorly
htted wniform. Nonctheless, there ane
thing= we can learn from this s

Marnine radioe are used tooommuamecate
among, ships and smaller craft and be-
tween them and shone facilities, generally
at moderate ranges. Since traimed opera-
tors aren’t available, they anc intendod for

‘appliance operalor’ use — perhaps the
first radios. to be so designed. Reducing

operatur frequency changes 1o setting a
channel switch and tuning the nceiver for
the most nosse must have seemed “a nato-
ral’ for the Army of 1941-42

The good idea, however, was souttled
by the Army's inability to realiee that the
war it was proparing for would look like
the one already raging in Europe — wvio-
lent, fast moving, and foughtinall weather
—rather than a good weather 'shoot” at the
artillery range. Thedays of thecommander
riding tordriving) tothe top ot a hill to"get
the picture’ while his stafl set up the radio
to allow him to give orders were already
Bone,

Because of its inadequate weather resis-
tance, great weight and almost laughable
concept — twoor three men dismount and
haul the generator out of the rear of the
truck when you want to transmit — [ doubt
that the 664 had any sigmificant use as a
scout feommand car set. More hkely, it
found an indoor pb; perhaps as a head-
quarters set backing upthe BC-610at divi-
sion and higher levels and as the main
radio for smaller units. In this lineof work,
it was probably satistactory.

The labehing of the controls i intended
to be casy for non-technical people to un-
derstand: “STATIC ALTER” for the noise

Timiter/ Biler, and "NOISE CONTROL for
the RF gain contral. The first of these is
incomphete; the second is worse, for the
operator who knows only what the label
says may make a serons mistake while
the one who knows morne may be con-
fusaxd. It should be called “REF CAINT and
then marked, ™=t for masimum tolerable
L UL

Likemany others of the carly war years,
the mamisal i a pambile. Unlike most, how-
ever, thene s some really useful and prac-
tical information: "I is casier b
walers, than to remove the whole swatch.
Carntly casethe swilc b haft thru the swatch
venters (these switch conters ane casily
damaged so be cancful).”

Even allowing for the different stan-
dards of the time: (three prong AC power
conmectors didn't start to show until
the SFs), the BC-669 has an unusually
long list of salety hazards. In addition o
the Lack of bleeders in the HV supply and
the: chance 1o pay for more than an aver-
age day's sins with an BF burn while
reaching in to tune up, the AC line connec-
tion is made by a cable with male plugs on
both ends,; if you connect to the wall outlet
first, you have a hot plug on the otherend.

Separate connectors are provided on
the PE-110 AC supply for cables to the PE-
T8 generator or o wall outlet if available,
They arein parallel, and nothing prevents
you connecting both at once with results
which are sure Lo be exciting,

It is hard to accept the difficulty our
armid forces had in recognizing what the
coming war would be like. But all the
services had the problem 1o some degree
and it is visible in most radios of the late
19000's to 1942 period; Hallicrafters and
the BC-669"s designers can’t be blamed for
theset's poor weatherprool ing and strange
concept. A radio with the numberof safety
hazards found in this set, however, israre,
and for these, the BC-669 gets a Turkey
With Tnmmings’ award. @



Synchronous Detectors

by John Staples, W6BM
732 Cragmont Ave.
Berkeley, CA 94708

Have you ever noticed that using the
BFO sometimes helps pull weak AM sig-
nals out of the noise? Selective fading can
alsobereduced. These and other reception
problems can be helped by using a syn-
chronous detector.

Synchronous detectors (SD) are not new:
the basic idea is to use a product detector
to receive AM with the BFO locked to the
incoming signal. As product detectorsand
phase lock loops are not normally used by
AM'ers, | will outline their characteristics
below.

AM Signals

But first, let's look at what constitutes an
AM signal. I'll skip the math and use a
visual representation to describe the com-
ponents of the signal. In your transmitter,
the modulator controls the instantaneous
carrier level by the voice waveform.Onan
oscilloscope you can observe the carrier
amplitude varying from zeroto about twice
theunmodulated carrier voltage. The spec-
tral analysisof an AM signal shows it to be
an unmodulated carrier and two side-
bands, each spaced away from the carrier
by the modulation frequency, as shownin
Figure 1.

CARRIER

LSB usB

Y

FREQ

Figure 1
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The carrier and sidebands can be repre-
sented as vectors, whose length represents
the amplitude and whose direction the
phase of the signal. Conventional double
sideband AM consists of a carrierand two
sidebands, each sideband one-halfthe car-
rier amplitude for 100% single-frequency
sine-wave modulation. Our vectordiagram
rotates around once each period of the
carrier frequency, which we will ignore so
we will see the carrier as a stationary vec-
tor pointing straight up.

Each sideband for sinusoidal modula-
tion is spaced away from the carrier by the
modulation frequency,oneabove, and one
below the carrier frequency. The two side-
band vectors are rotating, one clockwise at
the modulation frequency, the other coun-
terclockwise. Figure 2 shows the vector
sum of thecarrierand the twosidebands at
four points along the modulation wave-
form. Adding these vectors up, we see that
thetotal signal amplitude varies from zero
to twice the carrieramplitudeat the rate of
the modulating frequency. Notice that the
phase of the vector sum, the dashed line,
stays stationary and the amplitude varies.
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Many of the old phasing rigs, such as the
Central Electronics 20A could provide both
AM and phase modulation (closely related
to FM) by adding carrier either in-phase or
quadrature-phase(+or-90degrees) withthe
double sideband signal produced by one of
the balanced modulators. Figure
3 shows how a crude phase modulation
signal is generated by adding a carrier



generated with a 90 degree phase shift to
two sidebands. (The drawings are rotated
by 90 degrees.) Note that the phase of the
resultant vectorsum varies backand forth,
and that the amplitude remains almost
constant. Demodulating this signal with
an envelope detector would produce only
a small and distorted audio signal. (True
FM has many sidebands and the overall
signal amplitude is constant.) In an analo-
gous way, demodulating an AM signal
witha local regenerated carrier inserted in
quadrature (+90 degrees) will not recover
the audio.

M

Figure 3

Selective Fading

Figure 4a shows a carrier 67% modu-
lated by a sine wave. A diode detector
recovers the modulation by rectifying the
signal; the audio follows the modulation
envelope.

Selective fading is caused by multipath
propagation which produces selective in-
terference (comb filtering) that can sharply
reduce the amplitude of one particular
frequency of the received signal. If one
sideband fades, the detected audio level is
reduced. But if the carrier itself fades, se-
veredistortion can result. In Figure 4b, the
sideband levels remain constant but the
carrier level has faded to two-thirds the
level in Figure 4a. The signal now appears
to be 100% modulated, and a diode detec-
tor will still give an undistorted signal.
However, as the carrier is further attenu-
ated, as in Figure 4c, the envelope now
takes on an entirely different character.

Now the envelope shows strong second
and higher harmonic components of the
modulating signal. In Figure 4d the carrier
has been eliminated by selected fading,
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and the audio is severely distorted. The
audio information is still there, and a syn-
chronous detector can detect the original

audio without distortion.
continued next page
| f
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Figure 4a

Figure 4b

Figure 4d



Product Detectors

Synchronous detectors make use of
procuct detectors, which we know from
our carlier single-sideband days (beton:
we red scovensd AM). A product dctedtor
s nothing mone than a miser, hterodyn-
ing signals down to the audio range. The
product detevtor dectronically performs a
vector multiplication of the signal and the
BRO. The sign of the outpul sgnal ropre
sents the phase belwoen the two inpul
signals and the osutput amplitude s the
product of the two input amplitudes
Phase-Locked Loops

I it prhaasie-Towked loop (PLLY, shawn in
Figuris 5, the output of the product detes-
o B v to Joswcke thie BEOY Lo the incoming
signal freguency. The input and BFO sig-
nals mix in the doubly-balanced mult-
plier (MUL). The difference is low pass
filtered (LIF) and controls the BRO fre-
quency. The PLL can sense a weak cammier
buried in noise, and lock a clean local
oscillator to it In a sense, it can be thought
of as a narrow band selective filler

BFO

SIGNAL

mMUL LPF

Figure 5

As the BRD is moved closer to the in-
coming carrier the PLL will suddenly lock
on: the capture range is the lock frequency
difference approaching from above and
below the signal. Once locked, the camier
{or BFO) frequency can now be moved
over a substantially wider range befone
lock is lost: this is known as the lock range.
Filter constants that give a wider captune
range are more susceptible o noise acci-
dentally unlocking or modulating the BEO.
Different signal-to-noise conditions will

rovpuire different low-pass filber character-
wstics. As with any feedback circuit the
stability of the PLL while locked, depends
on the gain and phase characteristios of the
g

;'1 Ls ke escelbent FM detectors. The
vormevtion voltage ts dinectly proportional
tothe signal tnesguency Ulora lincar voltage
controlled oscillator) and provides the au-
dio output
Synchronous Detectors

Now wie can put all the pieces together.
The PLL circnit will lock the BEO on 1o the
input signal carrier. The low pass filter
choracteristios in the PLE have been cho-
e b e fect the AM sidebands but oallow
a sufficient capture rangse for casy Lluning.
The modulation is recovensd in o second
product detoctor, Figure b shows the syn-
chronous detector circuit.

———
DETECTED ALNOD

BFO
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= 3
SIGNAL { _J
— MUL LIPF
Figure &

Why is there a %0 degree phase shift
circuit before the asdio product detector?
Thee W) degree phase shift between the two
impruts of the locking product detector pro-
disees rero error voltage (if the BRO free-
runs cxadt ly on frequency). By shifting the
carricr phase by 90 degroes to the andio
product detector, the d.c. outpul is pro-
portional to the signal amplitude in phase
with the BFO input. The two prodoct de-
tevctors produceoutput voltages which are
proportional to the in-phase (the audio)
and quadrature-phase (in this case the
phase difference, which indicates devia-
ton from phase lock) components of the
input signal.



If the carnier is attenuated due to sodoc-
tive fading, as long as there is enough to
maintain lock (it docsn’t take much), the
locally generated BIO will remain kwcked
to the carner and the demod ulation will
be undistortod.

Other Characteristics

AM generated by SSBtransmitters often
sounds poor. Often the sideband exoveds
the carrier bevel and the signal sounds
distorted. The synchronous detoctorcheans
up such signals by inserting the proper
carrier,

A dioslic demodulates random noise just
as wellasaudio ona carrier. An AM signal
has twar sidebands in a definite phase rela-
tionship to cach other. This redundaney is
used by the synchronous ddector 1o in-
crease the signal-to-noise ratio. The ran-
dom phase of notss will both phase and
amplitude modulate the carrier. The
quadrature phase component will be dee
modulated by a diode detector but not by
the synchronous detector. Under wdeal con-
ditions (weak signal, white noise, 1005
sinusosdal modulation) the synchronoos
detoctor can give uptoa 3db better signal-
to-noise ratio than a diode detestor.

Diode detectors can be somewhat
nonlinear: their rectification characteristic
may be curved, distorting the audio, The
gocd lincarity of synchronous detectors
produces fine audio,

The synchronous detector is versatile: it
can function as an AM as well as a FM
detector. If the BFO is of high quality, the
frequency Tock feedback loop can be
opened and the product detector used 1o
demodulate S5B sgnals

A ditferent form of synchronous detec-
tor has been described in Don Stoner's,
WETNS, “New Sedebund Hamdbook = This
type works for DSB signals even if no
carmer is present. It consists of two SSB
detovtors, one for each sideband, with a
phase detector comparing the two andio
outputs and locking the BEO. This detec-
tor would also work for AM, but is consid-
erably more complex than the one de-
seribed hore,
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Practical Circuits

In tuture articles, Bill Kleronomos,
KD, and 1 will descrilse practical ar-
cuits using synchronous detectors. The
approaches are very ditfenent: Bill uses a
arystal-controlled kecal oscillator and am-
plitudecontrolled BRO inpxtion. | use a
v prhussas noise discorete component BRO,
a digital four-phase generator and two
doubly balanced modulators. »

r Bo_o!c_Réview__ jl

Don C. Wallace, WeAM, Amateur Radio's
PFioneer
by Jan 1), Perkins, N6AW

Don Wallace went on the air in 1911 at
the age of 13 and was on the air almost
danly until his death i 1985 at the age of
6. Throughout his life Don was always
desaribed o “enthusiastc’. Whatever he
did in radio - most notably DXing and
antenna building - be did to the best of his
abilities and with all his cnergy.

In 1945 he purchased the 105-acre Press
Wircless (a news gathering agency) re-
ceiving site on top of Palos Verdes Penin-
sula, near the town of Rolling Hills in
southern California. This was to be his
main operating location for the rest of his
life. With a array of rhombics -45 miles of
wire supported on 140" poles- and with a
KW on cach band he had the dominant
signal on the amateur bands.

Jan Perkins, N6AW, who was a close
friend and assoqate of Don's-and himself
a notable contester and DX er-has pro-
duced a firdt class book. s well orga-
nized, well written and might be the best
amativur radw book Nveever read It's mone
than st a chronicle of Don Wallace's life,
it's also a history of amateur radio.

The book is a deluxe hardeover, 81727
by 117, 288 pages, and profusely illus-
trated with photo’s. It's $29.95 plus 53
shipping and handling from the ER Book-
stone. NeCSW/EG




The Collins Linear PTQ, Part one

by Ray W. Osterwald, NEYDMS
10679 West Dartmouth Ave.
Lakewood, CO 80227

Duaring the course of radio history, a few
developrments have come along which have
proven to be significant advancements in
the state of the art. 'robably the first magor
development was the disoovery of the crvs
tal detector which, in the days of “mechani-
cal” radio, gave the spark operators great
new sensitivity and operating range. The
primitive coherer and clecimlytic detec-
toes then im use woubd | il used i the mod-
emenvironment, likely betotally desensasd
by a full-tilt clectric mixer! Abong camse Dir.
Feming and his elocine vacuum valve,
which spelled the end of wincless as it was
known, but gave birth to clecne radio.
This progressiom continued, and we anc all
pretty much familiar with what was o
follow.

In the 1930 and 19408, Arthur Collins
guided his company with a belief that ra-
diveguipment should bebuilt ona founda-
tion of solid enginecring prina ples derived
from scientific research, As the company
grew, he hired the best team of reseanchers
and engineers hecoulkd atford, and deliber-
ately set out 1o push discovery in the radio
ek torits limit, Hlis ultimate achievements
with the Apollo communications project
aretestimony tothe success of hisapproach.

Druring the post-war era, | feel that three
Collins developments, the stable, linear
PTO, the mechanical filter and the crystal-
controlled first conversion oscillator, were
the most significant developments in radio
sinoe the DeForest Audion. Available for
the first time was relatively high-speed
data transmission, practical single-side-
band radio telephony and an H.T. receiver
as accurate and stable as a labomtory fre-
quency standand, which a person could
have al home. The contribution these tech-
niques gave o national defense are prob-
ably incalculable.
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Asmentionod ina previous issueof Elec-
tric Radio, a Collins engineer named Ted
Hunter invented hincar permeability tun-
ing st before Workd War 11, and the de-
sign was probably first used by Roy Olson,
WABTHD, in his AKT- 13 master oncillator.
In a relatively simple concept, lincarnity
was achieved by matching the permeabil-
ity of a powdensd-iron tuning corc 1o a
varable-pitch coil, =0 that as the tuning
cvrre mwwed within the conl,a linecar rate-of-
inductance-change was achieved. What
waes really amaring o that Collins was able
1o mass-produce thousands of these won-
derful precision oscllators. Most Collins
reveivers of the period used the scheme not
only in the VO, but also in the front-end
ool

The purpose of this articl: then, s togive
a hittle of the history and manufacture of
Collins PTOs, and 1o present maintenance
information so that use of this fine cquip-
ment may continue well indo the next cen-
tury— in spite of the so-called digital revo
lution!

PFTO DEVELOPMENT AND
MANLUFACTURE

The design and manufacture of a new
PTOat the Collins plant was a painstaking
chore, which began back in o comer of the
engincering lab. Here, an engineer would
develop a new variable-pitch coil by wind-
ing, by hand, maybe 2 1/2 turms of a certain
wire size al 7 turns per inch, and then the
next 2 1/ 2 turns would be wound at Btums
per inch, or whatever his calculations
showed to be chme to the desined tuning
range. Then, the new coil would be run in
an oscillator. If the frequency deviation
from hincarnity went acertain way, he would
add or subtract turns, or change the pitch
shghtly until incar tracking was achicved
over the desired tuning range. Typically,



he might havie to make filty of these coils o
fine exactly the right one Cmee the data on
the coll was known, a steel cam was cut
which would automatically move the wine
guide on a coll winding machine, thus
emabling precision coils o be mass-pro-
durced.

The mew cam wias Lhen Laken into the canl
winding department, where there were
about fifty coil winding machines set up.
These machines wene commencial prod-
wcts modified by the Collins machinisis. in
this department, the actual work was done
by women with years of spocialied expe
rence. The winding machine guides would
follow the cams and wind the new van-
able-pitch coil ontoa custom-ground, hard-
ened steed mandrel. Then, ina process de-
veloped cxclusively by Collins, the ol
form was applicd tothe coil wire whilke the
wire was still attached to the mandrel!

Thisunigue process used a molding com-
pound produced in the Research Depart-
ment, and it contained ground-up quartz
so that it was quite stable from a tem pera-
ture standpoint. Also, the tums stayed
where they were pul. After the form was
molded, and the compound had cooled,
the mandrel was pushed out and re-used.
Because of the lack of any molding material
betwieen the wire of the coll and the tuning
shuge, the oscillator would have excellent
temperature and long-term stability.

The precision of the windings had o be
pretty good, as there was no compensation
available afier the molding process was
finished . The winding precision depended
entirely on the accuracy of the steel cams
on the winding machines.

This molding material may be seen in
some carly FTOs with the cover removed
as a cowvering, on the outside of the coil

The special tuning slugs were developed
by the Collins designers working very
coscly with chemists al the Aladin Com-
pany, which at the ime was in the pow-
dered iron business. Onor the engineer had
2 mix with the right combination of pow-
dered iron, iron particle size, and binder,
the mix formula was “frozen” and wasn't
allowed to change The nesulting mix pro-
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duced a tuning slug which had the proper
initial permeability for the coil inductance
and osacillator tuning range. The slug had a
hollow core, and a hardencd steel lead
screw ran down thro it Flanges were at-
tached to the core so thal rotation of the
nps toning mechanism caused the kead
screw to run the slug in and out of the
variable-pitch codl, thus tuning the oscilla-
tor. Usually the lead screw ran in precision
ball bearing races al cach end.

Attached to the end of the tuning slug
was a spring-loaded cam follower. The
followeer rode on a sories of oval steel com-
prresting washers, which had skts inthem,
and a threaded clamp screw ran the length
of the washers, Betwern each cam was a
steel spacer. The cam followers, nding over
these washers, changed the rotational po-
sition of the tuning slug ever so shightly,
which changed the oscillator tank induc-
tance. Thus, tuning could be compensated
and madc lincar over its entire range.

After the tuning slug, the variable-pitch
cuil, cam stack and follower had been as-
sembled to the machined aluminam PTO
frame, the tank capacitors were soldered
in, and the unit was temperature cycled in
a regulated oven. The main frequency-
determining component in the FTO s the
straled eervmic tank capacitor, its com
sition specificd and selected by Collins,
and usually 30 to 500 vk, During the
temperature run, the deft was graphed,
and the appropriate compensation capaci-
tors were added, During o production run
however, not all of the "TOs were tem-
perature cycled, but were only spot
checked. The content of the material used
in the components was held so constant
that 100% checking was not necessary.
They would generally make about a thoo-
sand at a time

After all of the FTO components were
assembled, final calibration was performed
in a test fisture. The oscillator tubes were
plugged in, powerapphed, and after warm-
up, the dial calibration proced ure was per-
formed. The fined end-point adpestment
wasmade, so that the oscillator covered the
desired tuning range in exactly the number

continued neat page



The Colling Linear IO from previous page
of specilicd turns, Then, lincarity was ad-
justed. The tuning slug lead serew was
miowved one whole tum, and the bechnician
would Joosen the clamp serew ranming the
length of the cam stack. The cam stack
washors would be tapped one way or the
other until a calibration point would sero
beat against a crystal standard. When all of
the calibration points were finished, the
cam stack screw wirs tightenod upand the
threads scald

The final production step wars toseal the
assembly againsd moistune. In the 70FE-8
T, wsed im the 32V scories transmitters
and 310 seri= exciters, thene was a tube of
silaca goel sorewoed intothe body of the 17O
In later equuipment, sacks of salica gel were
taped to the PFTO frame rails, inside the
cower. The silica was supposed 1o absorb
any morsture taken into the 'TO can dur-
ing heat-up and aml-down cycling. The
final scaling step was simply a coat of
Glyptol around a rubber O-ring. This
method of sealing was a topic of contro-
versy among the engineers, as they did not
all aggree with this method of sealing o P10,

PTO Type
FUE-1 ARC-2
TOE-7A T5A1
70E-4 AV, 30
TOE-12 75A-2, 75A-3
FOE-14 Kw-1
FOE-15 51]
70E-23 KW5s-1
TOE-24 75A4
TOH-1 R-389
ToH-2 K-390
J0H-12 R-390A
TOK-1 KWM-1
TOK-2 KWM-2,
7551,
T55-33A

I an interesting sidestory, the Collins
engincers discovered that when aireraft
enginesat the Cedar Rapids atrport were to
b musthballed, the mechanies would re-
move the sparkplugs, and screw in a con-
tamer of silica gel in their plsce. Engincer-
ing gt a bunch of these containers, and
began screwing them into the 70E-8 PTOs
for morsture protection! They ane stifl there
today, and can be renewed and used over
and over again.

The furst production Collins ham recciver,
the T5A-1, used the 70E- 7A PFTO. The 75A-
1 was designed by Koy Olson, under the
personal direction of Mr. Collins. The 32V
series transmaiters and W0-sernes excoters
were the first of the transmitters with the
IFTO= They used the 70E-8. Also imvolved
with 70E-8 production was Fugene Sonti,
who added mechanical filters tothe 75A-3,
and who was Propt Engineer on the 75A-
4. Mr. Senti is a fine gentleman, who con-
tributied much of the background imforma-
teon fowr Uhas article,

The following chart lists varous equip-
ment and the specitic FTOs used in them:

Equipment Type Total Turns Tuning Range

10 L0 - 1.5 Mcs

1] 2.0 - 3.0 Mes

111 1.6 - 2.0 Mes

mn 1955 - 2955 Mcs
16 16 - 2.5 Mos

1mn 2.0 - 3.0 Mes

10 2.75-3.75 Mcs
1] 1.955 - 2,955 Mcs
51 469,00 - 980.0 Kos
10 2455 - 3.455 Mcs
10 2AS5 - 3455 Mes
1 3455 - 3,545 Mcs
2 25-27Mos

Next month, this articke will continue, but with specific information about doing your
own maintenance and restoration of these fine pieces of vintage equipment. @



Warren Dittmer, K2LXW, one of the most active AM'ers on ten meters. Any time the
band is open Warren will be there. He always has a strong signal out here in Colorado
and he always sounds good.

1%
T 9.0

I

Martin Heiman, K7BDY, operating one of his AM stations. Another very active AM'er,

Martin operates all bands from 160 thru 2 meters. On 160 he operates a modified
broadcast transmitter.
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Collecting/Repair/Restoration...Tips

Power Microphones

The amplificd D-1{4 microphone may
inadvertently bias the first audio state in
many transmitters incormesctly, resulting
N pur audio prriornmance. Some trans-
mitters, such as the Viking Ranger, don’t
have o d.c. blocking capacitor in the grid
ctreutt of the first audio stage. The outpul
coupling capacitor in the amplified D-104
isanclectrolytic which if leaky will changse
the operating, point of the first stage Tha
cure is o add a d.c. blocking capacitor
between the microphone connector and
thed.c. ground netum resistor in thetrans
mitter. A 001 - 0105 microlarad capacilor
would be fine for a grd resitor in the (0.5-
1.0 megohm mnge. The coupling, capaci-
tor in the mike itself 15 a high capacitance
electrolytic, which should be replaced by
a similar unit if you intend to drve B0
ohm audio processing equipment.
John Staples, WoBM

Authentic Capacitors

Muost of us are all too familiar with thae
pile of defunct wax-paper tubular capac
tors that goes along with restoration of a
194 = VInLIge rCiTVeT OF Lransmatter Thasir
replacement s usually made with mod
ern aial-lead plastic or mylar types such
as those sold by Antique Electronic Sup
ply

Even though no one can see them once
the set is back inits cabinet, | have always
felt that the modern components ruined
an otherwise authentic ¢hassis,

MNow, instead of discarding the old wax
capacitors, | place one lead in a vise and
heat the body with a heat gun (the kind
used for heat shrink tubing ). The wax will
soften and melt quickly, and the outer
cardboard tube can be pulled off from the
core. Since the moderncapacitors are much
smaller than their vintage counterparts,
they will fit inside the candboard tube
with lots of room to spare. The tube is then
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filled back up with the melted wax. With
the old, dirty wax melted off, most old
waxcapacttors will look almost new again
With the “re<onsd” paper capacilor ren

stalled, the set remains historically cor

rect, This process nn'l_!,.r works with those
capacitors having a separate outer card

board tubee, and won't work with those
having cheaper construction or paper la-
bwels,

Geolf Fors, WBaNVH

From G-E Ham News
Refinishing Pancls

Rack and pancl transmitters ane good
looking when new, but the black or gray
crackle fimish eventually gets dull and
shabby inappearance. ltis generally diffi
cult tocompletely repaint a panel and still
maintain the crackle appearance, unlessa
professional does the job.

However, there is an casy way W ne-
paint pancls. The crackle finish will still be
present whoen the b is complete

First dust the pancl thoroughly with a
hintless cloth. Next, apply a coat of black
ior gray) cnamel with a brush. Use good
quality enamel. Apply only a thick enough
coat to ensure that the panel is covered
Brush off any excess paint

Let the enamel dry for 10 minutes, then
make a wad of cloth and wipe over the
panel in long sweeps, Turn the cloth wad
to a clean portion before cach shroke, so
that you continue to remove the enamel
Adter all excess enamel has been removed,
procure a clean cloth and rub the panel in
short arcular strokes, applying only light
pressures. This gives the panel its finish
{ A sponge will pot work well) Finally let
the panel dry in a dust-free room
WICVY
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AM FREQUENCIES

2 Mcters - 144.4, calling freg, activity in most citices; & melers - 504 calling g,
10 meters - 20.0-29.2 operating window, 12 meters - 20985 calling fnxg; 15
meters - 21400 - 2] 450; 17 meters - 18.150 calling frog ; 20 meters - 14286 for
the nightly SPAM net starting at 5400 CA time; 40 meters - 7160, 7195, 7290 arc
| the main fregs. Westooast SPAM net every Sunday afternoon 4400 P'M on
7160, 80 meters - 370, HHD and 35 ane the main frogs. Westooast SPAM net
Wadne=sdays mights, %00 'M on 3870, Northeast SPAM  net Thursday nights,
730 PM on 3885, 160 meters - Cray Hair net every Tuesday at 540 PM EST on
1945. Mostly spuradic summer-time activity but during the winter signals can
be heard anywhere on this band.

Vinlage CW Nel,, News Ten Meter Contest.... Oal, 26-27

Tracy Reese, WBGETMY, repuorts that the Py had a number of letters and calls
number of chwxk-ins is increasing each recently suggesting that we have another
woek, Last woek there were twelve, ‘contest’ on ten meters. Pve picked the

When we go off Daylight Saving Time  woek-end of Oct. 26 - 27 for the event. The
the group plans to move to the noviee rubes ane Toose, as they have boen for past
portion of the 40 mater band. The fre- contests
quency will be 7.137 Mes. Tracy is hoping The contest wall start at 1241 am. on
that this frequency will work out better Saturday Oct. 26 and continue until 12
than the crowded 20 meter band and also pm. on Sunday Oct. 27. The times are
give the novices a chance to participate.  local times, whereever you might be lo-
The net will still be on Saturday nightsat  cated. There will be | point for every con-
& p.m. California ime, 9 p.m, Eastern tact; no extra points for DX, Both stations

In a recent conversation, Tracy men- must beoperating AM for the contact tobe
tioned a couple of things that should be good . Logs should be forwarded in to ER
noted, First of all, the net does notoperate as soon as possible.

" high-speaed’ CW - about 10 16 15 wpm MNext issue 'l announce another con-
maostly. Also, it is nol necessary that you text, maybe wie'll have onecevery coupleof
stay with the net the wholeevening, lfyou  months through the winter. 1'd welcome
would like to just check-in and check-out idvas and input on future contests,

that would b fine In the last 10 meter contest, held last

1 think that one of the more interesting MNovember, John Barcroft, W AGZ)C, came
things about the “Vintage CW Net™ is the in first with 120 points, Bill Kipping,
varity of equipment that is being used - KETKK, caame in second with 68 points
everything from a Clobe Chief to a KWS- and Manty Drift, WB2ZFOU /Scame in third
1 -and each ng seems to have a distinctive with 53 points. If the band stays in the

sound, shape it 1s in at the moment the scones may
If you haven't checked in withthe netl be higher this contest.
urgie you to do so. | think it will be a very It's been suggested that later this sea-

unique expenence. Until we go off DST  son, and almost certainly next year, that
the net will beon 14.062 (plusor minusiat — the MUF may not extend up to 290 Mcs. |
6 p.m. California time, 9 p.m. Eastern. Net wonder if we should start thinking about
controls are Tracy, WBSTMY and Ray,  another ‘AM window’ lower down the
NEADMS. NeCSW/ band? NeCSW/



Restoration Of The Central Electronics 100V

e . R e T L S I S .

by Dennis Petrich, KOEOO
6419 Berwickshire Way
San Jose, CA 95120

My story starts oul like many of yours
have. As | read the pagesof ER | sov where
many of us had the same beginnings. My
mind would soar and traved the world a<
1 listened 1o a friends shon-wave set (Ze-
nith Transoceanic) when | was 12 years
old. Later on | heard a local ham on my
crystal set and | became excited about
talking toother parts of the world myscli
Some time later | passed the novice test
and my parcnts surprised me with the
Knight T-530transmitter for Christmas that
same year (1 already had a Knight Space
Spanner receiver.). The novice ticket came
twio months later.

I got my Novice in 5% as KN7LDV in
Henderson, Nev. Later we moved to Min-
nesota where | received the KO call. |
couldn’tafford tobuy much equipmant so
for the first 20 years | built all of my
equipment, Barry has asked me for some
photos and a description for another ar-
ticle.

I first saw the CE 0V one winter's
night in Minnesota (burr). | was with a
friend to visit the home of a ham who had
just gotthe 100V new. Well to say the least,
my mouth hil the floor as he showed us
the advanced features (1 was using the
Knight T-50 and Eico 73 modulator at the
time). I never forgot that night. | was
about 16 years old and | have been secretly
in lowve with the rig ever since

Some of the featurcs of the 100V that |
like the most and which made it a ng
ahead of i's ime ane:

All the modes of operation, CW, M,

558, AM and more,

The fine audio section with the limiter

indicator and bandpass filter.

The antenna mismatch mdicator and

alarm.

The monitor oscilloscope to assure lin-

ar operation.

The: patented broad band RF section lor

NO tuning.

The super stable and smooth VIO,

The excellent VOX,

The case of use, even for a guy who has

been using a Signal One CXTA.

The sharplook of the rig and the knowl-

edge that it 15 rugged.

The dial and meter face have a warm

glow to them

The 10V represents a rig between the
AM days and the filker SSB transceiver
days. The days when the bottom 20 kes of
40 meters (then 7200 o 72X was the
strong, hold of the new S5B'er and where
ISB was often heard and where there
were no heterodynes. Back then the talk
wars about the gain that S5B had over AM,
asmany of you remember. It was achange-
ever penod that made and lost fortunes
for some companics. CE lost as did many
others but that doesn’t mean they didn't
produce high quality rigs. | guess that is
why | like ER magazine and why | wrote
this articke. Now on with the restoration.

I aoquired this 100V ata swap meet here
in the valley several months ago. The fol-
lowing is a description of what L had todo
to restore this fine vintage transmitter. |
will go through the restoration in brief
giving you only the important details.

I first took the 100V apart and used
soap/water and rubbing akohol to re-
move the 30 years of dirt. You can remove
all the tubes, fans and the coils unplug.
That includes the final coils on the under-
side. You can also remove the five
modules They are the audio limiter, au-
dio filter, diode and capacitor modules
and the PS-2 phase shifter module. Re-
mowve all of these and clean them sepa-
rately. It took me two days to clean the ng
before | did any other work. This rig is
very modular making it very casy to work
on; another advanoed featune,



The author with his 100V on the right and 75A 4 receiver on the left.

Next replace all of the electrolytic ca-
pacitors in the power supply. This is quite
easy to do. Next, and as important, you
must replace all of the small white
'Chemtronic’ capacitors. most of them are
in the audio sections. They are 6 mfd and
every one was open! The audio limiter
section had several as well. There is a 100
mfd one across the screen overload relay
in the final cage, don't miss it.

It goes without saying I tested all of the
tubes and replaced the weak or gassy
ones. By the way while you are in the
audio limiter module replace the two 1.4
volt mercury batteries. They supply a
threshold level for the clipper circuit. |
replaced mine with two small ‘N’ type
batteries but mercury cells would also be
ok. I had to solder wire to the battery
terminals because the holders were gone
and thereisn't room in the box for another
holder. Make sure the limiter tubeis good,
this circuit will not work properly unless
everything is ok.

Check and re-dress all wires under the
chassis looking for burnt resistors and
capacitors. Look for other mods that may
havebeen done in the past by a non-expert
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and clean them up if necessary. | like to
remove all black tape and replace it with
tie wraps when | can. Also put a drop of
30 weight oil on the front and rear bear-
ings of the fans. If they are still noisy
replace them. In my 100V the 2AP1 CRT
was very weak; | replaced it.

At this point you should be able to turn
the rig on and check some of the sections
out. Before you start restoring the 100V
make sure you have a good manual with
schematic, I went through the manual
frontto back and checked out each section
and adjusted it to spec.

One word of caution. The final '6550'
tubes checked ok in a tube checker and
put out good power but one of them was
either gassy or had a parasitic oscillation.
The symptom was that the plate current
on the 'watt’ meter position would creep
up slowly as [ operated AM, CW and SSB.
And even after the tubes were in cutoff
there was a lingering reading on the meter
that would slowly go to zero. While this
was happening | saw one of the plates
with a red glowing spot. | swapped the
tubes around and the problem followed
the tube. All of the suppressors were ok.

continued next page



Restoration ol the CE 100V from previous page

New tubes plus a bias adjustment to the
fimals | mention later, solved this problem.
Don't forget to re-neutralize the finals; it's
easy to do in the 100V

When | got my 100V the VFO dial fele
like it had rocks in it! If yours is velvety
smooth then skip this section. | was afraid
I was not going 1o be able v make it
smooth, thereby ruining all of this work.
Woedl, finally one wockend after | couldn’t
ignore it any more, | tackled the VRO dial.
The following is the procedure | recom-
mend.

Remove the dial knob, and the three
screws holding the planctary reduction
miechanism in place, cean any grease off
with a rag making sune you don’t lose any
of the ball bearings. Using white lithium
grease put just a few dabs on the removed
shaft, between it and the tubular housing
that has all the holes in it for the ball
bearings. The grease will hold the ball
bearings in place during reassembly. Put
some grease on the outside of the ball
bearings and reassemble the reduction
drive. Make sure you don’t tighten the
three screws, They are to be adjusted later
when the main screw drive is lubricated.

MNext you must remove the VIO from
the unit, To do this requires removing the
front panel, Yes, that's right the front panel!
It's easier than | thought. Remove all the
knobs and serews holding the panel on
and unsolder the wires going to the two
indicator lamps. Do not remove the four
screws holding the VEO 1o the panel, the
VFO dial is pressed on as best | can tell.
That is why removing the panel is neces-
sary. Next remowve the CRT assembly (just
four screws) and the ball chain that tums
the dial drum from the band switch. At
this point the pancl comes right off. The
VFO will be out in the open and casy to
work on.

Next remove the 'L shaped VIFO hous-
ing which covers the worm drive. Do not
remove the end housing that covers the
VD electronics itsell. Find the screw drive
and where it goes into the gear ball bear-
ing housing (toward the front panel). At
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that end there is a small wire clip that goes
into a hole in the round housing thee screw
shallt goes into, you must look close, it isn't
vasy to sev but is comes off easy. The clip
holdsa plug from turning that ndes on the
shaft. Unscrew the plug out of the round
housing and down the shaft far enough so
vou can get grease into the hole vacated by
the plug. Each time you squirt lithium
grease onto the screw shaft turn the main
dial knob to move the shaft and grease
into the ball bearing housing. Do this sev-
eral times o get as much grease as youcan
into the housing. Next pack grease - as
much grease as you can - around the shaft
one Last time and screw the plug back into
the mound housing, Crease will squirt oot
through small holes and around the screw
shaft, that's ok. Wipe off the excess grease
and put the small wire dip back in place to
hold the plug. This plug keeps a small
reservoir of grease in plaoe around the
<haft. My dial freed up immediately when
Istarted to greaseit; hope yours docs also.
Please call me a1 home if you have any
questions with this VIO greasing proce-
dure; without pictures it isn't casy to ox-
plain. To finish up, put the ‘U’ shaped
housing back in place and reverse the
disassembly procedure,

When that is done, adjust the three
serews on the dial drive for just enough
tension so that the VEO shaft will turn the
VFO casily. If everything went well the
VEO will be very casy to turn, it should be
velvely smooth with no trace of rough-
ness. 1 you didn’t notice, the VEO has a
dual spevd dial, both should be easy to
turn. This completes the VEO lubrication
procedure.

I did not have to calibrate the 21 small
screws used to calibrate the VRO every S0
Kcs. There is a proced ure in the manual to
follow if you nevd to. This is another great
feature of the 00V VFOL | understand that
Collins VFO's did not have this feature

I you want, as | did, you can remove the
back coveron the VRO itself. Curiosity got
the best of me, but | paid for my look.
There is a sponge rubber material about 5



The CE 100V has a very handsome and well laid-out front panel. The CRT is an

unusual feature.

inches thick lining the housing. The mate-
rial fell apart when I touched it so I was
forced to remove and clean the housing
and glue holding the material with alco-
hol. I then replaced the insulationwith a
synthetic fiber stuffing material used in
couches for padding. Itooka smallamount
and just formed it around the inside of the
housing. The insulation is used to even
out the temperature changes and reduce
air currents during warm up, so it is im-
portant.

One area | should highlight are the ca-
pacitors in the plug-in capacitor module.
When | first put my rig on the air on SSB 1
only had 28dBofSSBsuppression. The rig
should have over 50 dB! I was unsuccess-
ful using a scope and audio generator to
improve the suppression. The problem
was two of the 6 mfd capacitors in the
module were very leaky. I replaced them
all with new hand matched 6 mfd capaci-
tors. Now my suppression is over 50 dB
and the audio reports I get are fabulous to
say the least. When | am on the air almost
everyone comments on the audio; how
clean and easy itis to copy. It's kind of the

AM of SSB rigs if you know what I mean.

In the preparation of this article Barry
gave me Joe Bachelors phone number to
call for assistance. Joe (W4ECGK) was one
of the original designers of the 100V and
many other products. | called and he was
very helpful. He told me the story behind
the "line” position on the meter switch. It
seems that Joe had oneof CE's early 100Vs
at a field day and there was a problem
with the line voltage that was causing
havoc with all of the rigs. No one had a
meter so Joe vowed he would solve the
problem by putting the "line” position on
his 100V.

He also helped me understand the dif-
ference between the 100V and the 200V. It
seems that when Zenith bought out CE in
the early '60's they wanted to reduce the
cost of the 200V to increase the profits. To
do so they went from a modular chassis
design for easy servicing, to one single
chassis design. This would eliminateall of
the interconnects and some extra metal
thereby reducing the costs. They did add
solid state rectifiers and a final amplifier
bias adjustment that the 100V's did not

continued next page



Top view from the front.
Restoring the CE 100V from previous page

have. Joe said the rectifier change was a
good one to make; it reduced the heat in
the cabinet by about 25 watts.

Well, after | heard that, 1 decided to
replace the two 6AU4's and the 5U4GB
with solid state rectifiers. The bias supply
already has a selenium rectifierin it which
I replaced with a silicon unit. I built my
own replacements into someold octal tube
bases.

The original HV plate voltage for the
6550's was 675 and 600 volts respectively,
about 25 volts higher than before. The
power supplies are of the choke input
type so a series dropping resistor is not
necessary. The 350 volt supply ran at 340
volts and went to 360 volts at full load
with the new rectifiers and 380 in standby
and 400 volts at turn on.

When I first turned on therig before the
tubes warmed up the voltage went to 400
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volts causing the OA2 VR tube to light
with a bright flash and pop! Because of
this and the higher operating voltages, |
changed the 3K series load resistor lo-
cated in the final chassis near the screen
protection relay to 3.5K. The change al-
lows the VR tube to operate at about 60
ma. worse case and to 71 ma. at turn on.
Before, it ran at about 63 ma. Best of all the
flash and pop went away.

Next, I added the final grid bias adjust-
ment that Joe mentioned. Before | made
the rectifier modifications the final idling
plate power was 70 watts - high by 20
watts. When I made the rectifier modifica-
tion the idling power went up to 90 watts!
Not good; to run the rig | would need to
change the bias. Normally the bias should
be at -39 volts. Well it really was at -36
volts.

The circuit | added gave me the ability



toadjust the bias from -36 volts to -51 volts
without loading down the existing circuit
and would slow down the RC time con-
stant of the input circuit just a bit. Not
enough to change it's keying characteris-
tics.

With the bias adjustment | was able to
bring the final plate idling power down to
50 watts easily. The bias was at -44 volts
with the tubes at 50 watts. | mounted the
adjusting pot in the same place as on later
100V's; on the side of the driver chassis
across from the driver plug-in coil facing
out.

CQ and QST magazines were kind
enough to send me reprints of old articles
on the 100V /200V. I was surprised that
there was only two articles after all of
these years; one is for key clicks and the
other is toadd 160 meters to the 100V, The
later article does not use Joe's patented
broad band coil design. Only Joe can do
that | guess.

When | repaint the cabinet the restora-
tionof my Central Electronics 100V will be
complete.lt is a very fine rig and I plan to
use it for a long time. Joe Batchelor at CE
did a great job in the design of this trans-
mitter. As far as | am concerned todays
new rigs are not all that much better for a
whole lot more money.

I have worked about 20 countries and
many locals on SSBand CW (some AM as
well) and have enjoyed using it and my
75A- a great deal. It's fun running a vin-
tage 50's station! It's almost as much fun
as running a completely homebrew sta-
tion. I hope to hear your 100V /200V on
the air in the future; it would be fun to
compare notes. e

Editor's Note: Dennis and | had a very
long Q50 on 40 meters recently. His 100V
really does sound great. One thing we
discussed was a possible "Vintage SSB
Net”. Anyone else interested?

100V with cabinet removed and front panel doors opened revealing controls for
VOX,carrier balance, etc. The two modules in front of the transmitter are the audio
limiter and the audio bandpass filter.



Improve And Maintain That ART-13

by Bill Kleronomos, KDOHG
POB 1456
Lyons, CO 80540

TVI Suppression

There is a benefit in both suppressing
highorder harmonicsand preventing their
escape. The most obvious place o start is
by adding a parasitic suppressor to the
plate crcuit of the 813, | noted a noticeable
desrease i crud on my own TV on chan-
nels 2 and 4 by performing this mod.
Make a suppressor by winding Soré tums
of tnmed wire around the body of a 47
ohm 2 watt carbon resistor. There s no
need 10 dispose of the stock spring type
plate lead when installing this suppres-
sor, | installed mine by replacing the 814
wire betwoeen the plate connection at the
top of L 108 and relay K105, The resistor
sits in the 3/47 hole in the bulkhead be-
tween the PA and front compartments.

Some harmonic radiation emanates
from thecontrol and power cable between
the rig and power supply. This could be
shielded and bypassed, but a simpler
means exists. Radio Shack and other ven-
ders sell snap on ferrite cores for RF
shielding, The rectangular holes in these
will pass the power cable, Merely snap
several of these forrite topoid cores over
the power cable as it exits from the ART-
13 power plug. They will provide a high
impedance to any common mode RF that
tries escaping the rig via this route.

Class C RF amplifiers are 'dirty’, so to
speak, so don't forget the obwious - use a
high quality low pass TVI filter in the nig's
output lead. An antenna tuner is also
highly recommended instead of an all
band dipole in the interest of not radiating
spurious signals
Other Operational Notes

An external shunt capacitor is always

required from the antenna port to ground
for the nig to load properly. | found a 560

pf transmitting mica ideal for 160, 80 and
40 while a 100 pf works great on 30, 20 and
17 meters,

The ART-13 is capable of output far in
excess of the nominal 100 watt rating and
modulating that RF a good solid 100%.
Jefi, KEOMT, is obtaining close to 300
watts out on hes on i and 80 with about
1700 plate volis. | am not as brave; at 1300
volts mine makes about 175 1o 20 watts
out on all bands except X0 where the out-
put i=around 10 watts. It s imperative to
use some form of auxiliary cooling of the
final and modulators; | rcommend bolt-
ing a muffin fan to the outside of the PA
compartment right behind the 813 and
arient it to draw air out of the rig; not to
blow airin. As Walt Hutchens pointed out
in his review of this rig, there is a "de-
signed in” balance of airflow that keeps
the vio from drifting excessively due to
temperature changes. Blowing hot air into
the rig will upset this fow.

As I mentioned, the ART-13 s no audio
lightweight, The pair of 8115 are able to
fully modulate the 813 at virtually any
power level, The screen of the 813 is also
independently modulated, and this sel-
up has inherently low distortion. Due to
the ratios in the modulation transformer,
it is not possible 1o modulate much over
100%: positive, but you can very easily
over-modulate in the negative direction
causing all sorts of splatter and distortion.
Some form of audio compression, dip-
ping or peak limiting is almost essential!
KEOMT, a broadcast engineer, is pris-
ently using a sophisticated broadcast type
processoron his ART-13that can produce
oequalized asymmetrical audio processing,
in a multi-Channel basis, and bt metel] all
of you out there that | have never heard
such sweet audw out of any amateur g of

any type!



Looking into the top of the ART-13 from the rear.

According to the manuals, the overall
frequency response of a stock rig is flat
within 2 dB from 300 Hz to 4 Khz and
within 7 dB from 100 Hz to 7 Khz. You can
change a few components in the speech
amp stages to flatten the response out
beyond these figures, but who needs flat
audio out beyond 10 Khz as | was able to
obtain during experiments? The military
specification foraudiodistortionisa maxi-
mum of 7 % at full power. | don't think
there are many amateur AM rigs out there
that will beat this figure. | measured the
distortion of my rig as slightly less than
6%, with no changes to the speech amp.

Although thousands of these fine rigs
have been parted out or scrapped over the
years, there still seems to be a good num-
ber around. | realize that military surplus
is not everyone's cup of tea, but there are
few amateur rigs of this quality in the
‘medium power’ range, and as such, the
ART-13 deserves serious consideration as
an AMorCWrig. ®
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References:

Army manual T.O. 12R2-2ART13-2 (Fair
Radio Sales)

Navy manual 16-30ART13-501

Surplus Radio Conversion Manual Vol-
ume Il (From CQ Magazine)

Conversion Notes on Collins ART-13 by
Sam Appleton, KSMKI (no date available)

The AN/ART-13 by KJ4KV, ER #7
FSK for the ART-13, QST, May 1964

Converting the ART-13, CQ, November
1946

Editor's Note:

Inupcoming issures we'll have moreon
this fine transmitter. Areas to be covered
include modifying it for SSB and RTTY
operation. Bill and | would welcome any
input from readers regarding their expe-
riences with rcp.liring/:mxiifying or op-
erating this military classic.



Tube Type Designation Systems from page 3
type which, according to the rules of the
gamae, can be pluggesd into the same socket
and should give as good or better perfor-
mance,

That is thecurrently-accepled receiving
tube type designation system. But there
are many exceptions. Numbers like 41, 80
and 12A carry over from provious years.
We find another type of exception in the
so called “loctal”™ tubes whose designa-
tions all begin with a ™7 —such asthe /(5.
Obviously this plan docs not conform to
the filament voltage code above, Other

jons have come about because the
onginal purpose of cortain tubes was not
for “receiving.” That is, some tubes often
are used now for receiving purposes but
were onginally dessgned, and numbered,
in accordanoe with some other system.
Samples of this type of exception are the
9002 and quite a few tubes in the 5500
seTies.
CATHODE-RAY TUBES

Being the baby of the family, the cath-
ode-ray tube had a system slapped on it
before it was hardly dry behind the fila-
ments. As it now stands, this system calls
fora number symbol which tells the maxi-
mum diameter or diagonal of the face in
inches, a letter which is merely a serial
assignment and a letter-number symbual
which designates the type of phosphor
used. Forexample, the 16K has a diago-
nal of 16 inches and ' phosphor coating,
inside the face. However, there are a few
exceptions like the 515, %08, 1803 and so
on,

TRANSMITTING TUBES

Under the inglorious heading of "tubes
and devioes exclusive of moeiving and
cathode-ray tubes” amateurs will find ther
favonte transmatting “bottles” labeled with
various and sundry letters and numbers
which mean little, if anything.

The numbening of transmitting, tubes
was not standardized until 1942, Thus
many tubes still being manufactuned carry
numbers and for letters originally as-
signed under systems started by different
manufacturers, For instance, the famous

807 and its brothers and sisters in the 800-
series are carry-overs from private pre-
war numbering systems. So are tubes in
the 200- and 400-series.

In 1942, astandard number-letter-mum-
ber system for transmitting and special
purpose tubes was adopted —a plan which
lasted only four years. However, a great
many tubes still popular with hams were
assigned numbers under this system.
Samples are the "Lighthouse™ series like
the 2C40 et al, the 4D32, 2E26 and others.
Under this system, the first number sym-
of the heater or filament as follows:

Filameni or Heater Power Symbuol
devo i R
I excesss of 0 watts and up o and
inchuding 100 watts S - ]
I excess of 10 watts and qﬂumd
inchading 20 walts..... 3

Incmnll‘uw:lbmd upiu.und i.ndudmg
50 watts e LT |
Infmuﬂmwlnandupmmd lnduding
100 watts. ...

In excess of ll.”l'.] wnlh nnd up 10 and
including 200 walls... WIS RERTIRIENRNP .
In encess of 200 wnlm nnd up Iu nnd
inchuding 500 wabts....... S
T e oof SO0 wakts and up 10 and
LT [T 1T T R S ——— .
I exeess of 1000

Mext, a letter symbol indicated thestruc-
ture and for function of the device in ac-
cordance with the following schedule:
Type  Symbol

Dhode. . B
Triode.. C
Tetrode. ..

E
Hexode . F
Heptude
Ot
W acumm capacibon. L
Crystal diocdes and rechifiers N
Photo-emirsave devises, otc. I

Vacuum contactor type switches S



Finally, a number symbol constituted

an acrial designation and these serial
numbers started with 21 to avoid con-
flict with the receiving type designa-
tions.
In 1946 this system was scrapped in
favor of a pure numerical serial system
starting with 5500—the system which is
ineffect today. Thus, many of the newer
tubes used by amateurs are appearing
with numbers in the 5500's and 6000's.
Of course, as this “5500 system”, as it is
often called — officially includes special
purpise devices, hams will find a great
many industrial tubes ixed in with the
newer transmitting types of interest in
ham operations.

Neither of the two systems outlined
nor any of the private numbering sys-
temns was made retroactive. Thus some
tubes now bear complex numbers relat-
ing to more than one system. Thisgeisa
little bulky but does tell the story. Wit-
ness the CLAD21/4-125A. Here the
"GL" denotes a General Electric Com-
pany tube and the “4D21" and the "4-
125A" explain how the tube has been
listed under two different numbering
Systems,

GERMANIUM PRODUCTS

Under the long-hair title "solid state
devices” we find one very old friend of
the amateur—the crystal diode and one
very new friend, the transistor. Whileat
this writing the numbering system for
such devices has not been officially pro-
mulgated by the joint designation com-
mittee of RETMA and NEMA, thereisa
system in use—a system which stems
from the 1912-1946 transmitting tube
system outlined above.

When carystal diodes began to benum-
bered—such as IN5T et al—the first
symbol (the number 17) was in accor-
dance with the 1942-1946 code and indi-
cated zero power filament or heater.
The second symbol, the "N, indicated a
crystal device. The last number was

merely a serial designation.

Then the transistor came along and
began to carry numbers beginning with
"IN-" (GE undction-type transistors,
forinstanoe, are designated 2N4A3, N4
and 2N45.)

Some manufacturers now want o
code “solid state devices™ by a system
which in effect would pick up the pieces
of several broken-down systems. They
feel that it should go like this: The first
number symbol would indicate the
number of elements minus one—thus a
ITNGT is a dide, a 2N45 a triode and so
on; the "N would indicate a "solid state
device”; and the last number would bea
serial designation. However, sucha cod-
ing system has not been officially
adopted.

As long as this is a free country, no
manufacturer ever will be bound to ad-
here to a standard tube numbering sys-
tem. He can call his tubes anything he
likes.

However, most manufacturers today
do their best to ease the replacement
problem by going along with the dea-
sions of the majority on a voluntary
basis,

This question sometimes arises: Just
who decides precisely what number
shall be assigned to a particular tube
type under any of the currently-effec-
tive designation systems?

The answer is that RETMA registers
all tubes upon request of manufactur-
ers, assigning the next open number in
the system in question.

Now on the basis of the above rules
and exceptions, could you makeup your
mind whether or not to use, say, an
862 A in your next rig? Chances are you
can’t--and the chances are, further, that
you won't bother to try when you find
out that although this bottle has a 200-
gallon input rating (and should run
cool on the ham bands), it lists at
$1322.00. »
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Advertising Information

Subscribers receive 1 free - 25 word- ad per month. Extra words are
5. Here's how to count the words in your ad: the heading - For Sale,
Wanted, etc count as 1 word. Your name, call, address and telephone
number count as 6 words. words count as 2 words.
Please count the words in your ad and if you're over 25 words send
payment for the exira words.

Non-subscribers: $3 minimum for each ad (up to 20 words). Each

additional word is 20. Please call or write for display

rates.

VINTAGE EQUIPMENT ONLY

ER
P.O. Box 57

DEADLINE FOR THE NOV.ISSUE: NOV. 3

FOR SALE: Repair and restoration on all
vintage equipment; 35 years experience. Bar-
ney Wooters, WHKS0, MR E. Mansficld Ave,
Denver, OO B2 (303)

FOR SALE: Mescellaneous odds and ends,
antique radios and parts. LSASE for list
Hidyne Research, POR 3342, Willlamsport, PA
17700 (7171 326-2144

FOR SALE: Old ARRL and "RADIO" Ama-
teur Handbooks. New stock of over 100 books.
Semed SASE for la, Charles Simmons, WeETH,
POH 6238, Buena Park, CA 90622 (714) 994
43

FOR SALE or TRADE: HT33A linear, excel-
Jent - B0 HIAS vio - 550 WANTED: Viking
S00; Viking Mobile; Globe King 500, Al
Sariskis, AL, 6251 Fox Hunt Tr, Orlando,
FL 32808, (407 222-0007 days, 298-3493 eves

FOR SALE: Tubes, mew in box. Mease send
51 for bst of MDw tubes. Hefundable. Wilson
Hauck. BTE. Inc. ER., 6820 Stout Rd, Mem-

phis, TN 38119

FOR SALE: Parts by mail since 1954 Vin-
tage parts available Send stamp ansd regquest
“Vintage Flyer™ USA only. Bigelow Eectron
s, Box 125, Hluffton, OF] 45817

FOR SALE: Dyake R 4C, BCH atals, AM filter,
MS4, good condx. - 8315 Levy, 8 Waterloo,
Morris Plains, N 00950, (201 ) 2850013

30

WANTED: Intelligence museum wants CGor-
man, Japanese, alian, Bussion and Chiness
communication equipment and any British or
U5 spy radios, LTC William Howard, 219
Harborview Lame, Largo, FL 34640, (R13) 585
775h

WANTED: Colling KWM2A, KWM1, 7553,
514, 5151 " round emblem”. Excellent or mint
fondition. Wm. Cabeen, KMGP, 2001 Santa
Monica Blvd., #208W, Santa Monica, CA
QUMY (213) K29.7H78

WANTED: Old recetvers, SX-73, SPalfX, AR-
88, BC-22, BC- M4, ST Tube Type HRO and
etc. Masahiro Nada 693 Fujiwaradai

Kitamachi Kita Kobe 651-13 Japan. FAX 011-
81-78-981-1261

WANTED: Technical Material Corp. roves
GPR-90, GPR-91, GPR-92; SBC-2, G5B S5B
adapters;, VOX-5 diversity combiner. Also
original manuals, cabinets and spios for same
Ron, KCAWTC, POR 783, Santa Rosa, CA
S0 (A7) 3395319
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FOR SALE: Collines 310C 1 vio - 5125 75A 4 -
S0 KWM-1 w/516F 1 - #4425 32V-2 fromt
paned - $20; Fleath Apache TX-1, not working

£35; CE 20A - $30. WANTED: Rack mount
panels for S-Line. Mike Palmer, K5FZ, 16707
Creeksouth, Houston, TX 77068, (71304447737

WANTED: Tektronix L1 and 3120 spectrum
analyzer modules for 560 serdes mainframes,
Price and condition 1o Bob Booker, KONT,
21205 Brownell, Joplin, MO 64804

FOR SALE: BC-221 freq. meter w/orig. cali
bration book and built-in ps - $25 Bill Riley,
W7EXE, 863 W_38th Ave, Eugene, OR 97405

WANTED: A 700 Lafayette rovr dial wath
aumbers intact. Will buy complete rovr if nec
essary. John McDonald, WaSDM, 24
Clenbrook, Camarille, CA 93010 (805) 454
17

FOR SALE: 1930 logo's of Collins,
Hallicrafters, National and Hammarlund on
T-shirts - $11; caps - §7; coffee mugs - 84, PP
money order must accompany order, Please
allow two weeks for delivery. Jerry Bucknoer,
WAGYYSE, 2119 N. Crant, Springheld, MO
G5R0A (417) 866 869

WANTED: RME 4301 and a KWS2A_ Fugene
Clayton, WM, 508 S 3500 F, kdaho Falls,
I E3406. (208) 522-5854

shape. Also 15 meter dial strip for FIRO-60.
Vance Lockenour, WOCNL, RE-15, Box 932,
Bedford, IN 47421, (812) 2754836

FOR SALE: fohnson 10 meter Messenger AM
wevr - §500; Johnson Mobile smbr w/vio, 1e
storable - §50; 6MN2 vio - 20, WANTED: Rib-
bon mike. Pat, WBSCGKZ, 3767 Fairview Rd.,
Green Bay, W1 54313 (414) 434906

WANTED: SP400, whole or parts. Howard
Hartzell, R D2, Box 505 Mifflinburg, PA 17544

FOR SALE: Collins mech. filters from R-39%04,
455 kow IF, 2 &16 Kher bandpass - S20; nine
pin octal type connectors, M & F, fits Johnson
and others. Ron, KCEWTL, POB 753, Santa
Rosa, CA 95402 (707) 539.8319

3

WANTED: Fquipment built by James Millen
Mip., transmitiers, uners, vios, bed et
or parts. Al wanbed Looking for informa-
tiom on James Millen, photos, newspaper ar-
tiches, letters, anecdotes and facts. For future
article on this influential engineer. |lenry
Rogers, WATYBS, POB 501, Minden, NV
BO423. (702) 2672725

FOR SALE: Hallicrafters SR-160, real nice -
$160; Heathkit HW-12A - s6l; Knightkit T
150, exc. - $60; Regency ATC-1 - $50, All plus
shpg. Rich Lucchesi, 941 Park Ave, N.
Massapequa, L1, NY 11758 (516) 798-1230

WANTED: 4 125A tubes. Have type 6000 for
trade. Andy Howard, WALKCY, (40M) 832
o

WANTED: Mint Johnson equipment,
expecially Adventurer, Ranger, 122 vio; mint
Hallicrafters, especially S-38C and external
spkrs. Wen Turner, AD7Z, POR 451, Cal-Nev-
Ari, NV 80009,

FOR SALE: Drake C4 console with R-AC,
TAXB, ps and manuals - make offer.
WANTED: 351 R rack mounts for 7553 se
ries of equip. Roger, WSCRK, 2741 Werkridge,
Cincinnati, OH | 45248 (513) 451-109

WANTED: Collector neoeds HROY, esp. older
models; also neved o on acoessories for RCA
ARSTHC DLF. rovr. john Orahood, NSSPQ,
5819 Miller Valley, Houston, TX 77066 (713)
440-5598

WANTED: Riders Vol 3 & 5 and above 20
Fi72/fee-60(V) audio bandpass filter from
DR /S revr by TMO, BC 939; manual for SX-
A2, antenna trim knob for SX-28. Gary Reiss,
WAGTEM, Ri 1, Box 141, Wilcox, NE 68942,
(308) 263-3231

WANTED: Dual HV/LV power sfmr for
Globe King 500 (A, B, C, or 7) modulator ps.
W2JHL, 69 Judith Rd., Little Silver, Nj 07739,
(908) 741 4918

FOR SALE: For BC-610: 7 plate tank coils with
swinging link - $140. Victor Gr
WDSDWE, 3635 Orvall Dr, Port Huron, M1
48060, (313) 3859479
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WANTED: Wirchs=s =t Mo 19 aquipment
circa WW 1L Adso looking for indormation amd
anecdobes. Uhris Rasaillon, VESUBE, 1324 (8d
Carp Rd, RE #1, Kanata, Untano, Canada,
KK 17

WANTED: McElroy Mae Key bugs. Looking
for model with cast leftering on baseand alwo
shoet stecl "Junior” model, Tom French,
WM, 120 Great Rad, Maynand, MA (07754
(50) B97- 2226

FOR SALE: Hadio, clectronic, military, avion
bes eqpuipment, parts, manuals, books, maga
zimes, bt - S50 WANTED: Collins manuals,
catallops, brochures. |. Ovgnero, VESRST, Bos
12, Site 7, S5 1, Calgary, AB T2M 4N3 Canada
(MR) X6 04se

WANTED: Complete st of update sheets for
Precision 920 tube tester, FM. Evans, KEOAM,
41 Countryside Circle, |Hudson, W1 54006

WANTED: HEO 60 colly type G, TL ], AA,
AR Cash/wrade. Barry Madel, Box 29307, San
Francisco, CA 94129, (415) 636425

NATIONAL COMPANY
MANUALS

ORIGINALS - $20 vach
Copies — 315 each (up to 30 pages)
$.25 each addinonal page

DAR ELECTRONICS INC.
DBA NATIONAL RADIO CO.
229 MARGINAL STREET
CHELSEA, MA 02150

(617) 884-8100

a2

ELECTRON TUBES FREE 1991
C over 2,000 types in stock
Electron Tube Enlerprises, Box 311,
Essex, VT 05451, (802) 83790611, FAX
(B2} B9-7764

WANTEL: Radar expuipment, need parts for
SCR-584, units or complite systems. Allan
Weiner, 14 Prospect Dy, Yonkers, NY 10705,
(910 423 Hh0N

FOR SALE: Connectors, parts, TM's or TM

vs for most malitary radios before 1955,
DY-I7A/ART-I3A NOSE - $45 WANTED:
SOCR-506 parts; Antenns mounts MIP 37, M
7, MP48, M-S0, MIP-57; Dynamobors. [I-
41, DM-43, DY.31/ARC-2, DY-9%/VRC,
cables; chests, other parts for SCK-399/199.
Kobert Downs, WASCAB, 2027 Mapleton,
oo, TX 773 (713) 4675614

WANTED: WW [ military sels, racks, ele
Finders fee pald on non-owned wels pur-
chased. Sam |Hevener, "The Signal Corps”,
WHKBF, 3583 Everctt Rd, Richfield, OF 44286,
(216) 659-3244

FOR SALE: PM signal penerator AN/ LIEM
IR, 1850 Mhe, 8 xtal contralled IF outputs,
beautifully comstructed ml spev. equupment

9 ca ; AM ugnal generator AN /URM - I5F,
10 khvz - 50 Mhz - 575 ca giant siee mil spec.
dircone antenna AS 886, & dameter disc ol
ements, 9 long clements, ™ connector, heavy
duty, UPS shippable - $99 ea. All ftems plos
LIPS, Joe Bunyard, 1601 Lexngton St, Waco,
TX F6711-1701, (817) 753- 1605

WANTELD: Original moter and cabinet from
RCA AR88/CR 8 RCA 4BX microphone;
Wiestern Electrie M7A and 3508 tubes. Sam
Thompson, WaHDU, 1081 San Antonio Ave.,
Alamada, CA 94501 . (4155 521-1429

WANTED: Mavy tube tester TV .7/, mowvr
SUR-522 w/slals, schematic and st prooe-
dures for GC Blectronics Co. Test Pattern Gen-
erator meosded 36610 Proceson Electromc tube
and tramastor chocker, model 10460, Stephen
Kalista, WE2ZLKN, HC 1, Box 137, Jim Thorpe,
IPA 1E229. (7171 3254120
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FAIR RADIO SALES

* Military Radio
* Electron Tubes

1016 East Eureka Street
POB 1105, Lima, OH 45002

Radio-Electronic Surplus Since 1947!

* Variable Capacitors and Coils |
We have most R-390A spare parts (except meters)! '
R-1051B HF Receiver, 2-30 Mhz, AM-LSB-USB-FSK in 500 Hz
steps; 80 Ibs. sh. Used-Checked w/book, $895.
Write or Call for our 1991 catalog!

419227-6573
FAX 419/227-1313

* Test Equipment
* Transformers

FOR SALE: Interphone amplifier AN/ATC-2
with data book and dvnamotor, less tubes
§201, with tubes - 83, plus 55 shpg Hy-gain
cov-antal switeh, inputs o one switch selected
outpul - 55 plus 92 shpys Feathkit SWorevr,
mocke] AR i gray fabricated covered wood
cabrinet, 5500 kew to 30 Mes - 825 plus $5 shpgy;
I AC VTVM, moched 40003 - 525 plus 85 shpg;
police alarm radico, ‘as i8' - $15 plus 53 shpg;
dash mount ‘CH sphr w/cord and plus - 53
plus 52 shpg Telrad xtal controlliad freg, stan
dard - 825 plus $5 shpg. James Fred, K1, Cut
ler, [N 46920, {317 26822 14

Electric Radio Back Issues "The
First Year” (#1-#12) - $30, "The
Second Year™ (#13 - #24) - $30.
Individual copies - $3. All prices
include First Class delivery in
the US. and Canada. Foreign

orders please enquire.

33

WANTED: Buy and =l all types of clectron
tubes. Harold Bramstoedt, C&N Electronics,
6104 Egge Lake Road, |Hugo, MN 55038, (800)
4219397, (612) AZ4307, FAX 612-429.0292
WANTED: Lowds and Morthrop standards
reststorete: Thomas | ohm, cat, A210NBS
"ROSA" 4200 sorivs esp, 100 ohm, 4221, 4222,
1, 00 ohm. Any other L&N equipment in gray
metal enclosures, Thanks. Buddy Herring,
1310 Andover Rd,, Charlotle, MO 28211 704)
Jaky BN ves

WANTED: Mclntosh and Electro-Voice ampli

Frers and acoessories for my collection! Marcus
Frisch, WASIXP, Box 28800, Crevnfeld, W
SIIT0ONIG. (414 355277

FOR SALE: Viking 6MN? w/vio - 75 Dvake
BA0 o Blanker 585 75 A4 solud state maver
tubes - 825 aach; Dvake C4 comsole, compicte

SN, wltra maosdulation scdapter, model UMAB,
as sewn in AM Priess Ew h:ng-- Ny - 550
WANTED: HREO 3ol Fall Thissell, K7VZP,
3133 W Sannvside Ave, Phosmas, AZ S5
(I 263507
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FOR SALE: Over 150 military manuals of the
1940's and carly 1950s, Large SASE w/$.52
postage for list. August | Link, 2215 Faraday
Ave, Suite A, Carlsbad, CA 92008, (619 438-
4020 days

FOR SALE: Ham Radws {many AREL Hand-
books) and Kadar /Microwave. Book brsts now
available. Send §.29 stamp for cach. Rainy Day
Books, POB 775, Rtewalliam, NH 03447 (603)
5 4R

WANTED: Very old or unusual Hallicrafters
equipment, entire 193 "H° and "7 line of
Silver Marshal, memotabilia and manu-
al. Chuck Dachis, “The Hallicrafter Collec-
o™, WIDSEOC, 4500 Hussell Drive, Austin,
TX 78745

WANTEI: Speaker for Collins 75A1, 73A2 or
73A1 or T5A2 with speaker, 310 scevics exciter;
D-104 mic. Greg, WBSFZH, Box 1325,
Weaverville, CA 96087 (916) 671 4520

WANTED: Collinse KW.1, KWS-1, KWM-1,
B389, K390, 75A-4 with 3 filbers; Hallioraf-
ters SX-115. FH Werry, DJROE, Satumweg,
18, D-4056 Schwalmtal, Cermany. phone
01 149 2063- 1528, FAX: X552 M hrs, will all
back.

FOR SALE ar Trade: Allex Lansing compres
sion amp., 0 - 30 dBf compresion, RAW side-
band 7 tubes and mise. equipment.
WANTED: I(WM!‘ SR-150 or? Russ Hune,
WOYHIZDY, 14 Siros, Laguna MNiguel, CA 92677
(714) 3638119

FOR SALE: Many vintage Collins, Johneson,
Hammartund radios, plis tubes, parts, etc.
SASE for Fall List. WANTED: Buncll
sideswiper. Parker, WIYC, 87 Cove Rd, Lyme,
CTD&371.

FOR SALE or TRADE: BC 610F w /coils and
turing units, 160 10 meters; AR-88 w/cabinet
andd meter, ong, cond.; BC-M80; HT-32: Drake
2B w/2B0) Viking Il w/vfo; KW amp in
track. All in excell. wrking cond. Call any-
time. Joe Perratio, K20P'K, 1341 SW E

Ln., Palm City, FL. M99 (407) 2202149

WANTED: Military Radios and Electronics.
Systerns, collections and acomsories: dynamo-
tars, DF loops, control boxes, etc. Any vin-
tage or nationality. Charles DiCecca,
KATCOMN, 501 Mystic Valley Phwy, Medford,
MA 2155, (617) 396 9154

WANTED: Manuals /schematics fconversion
tnformation, 160m /40m plug in tuning units
and BO1-803-847 tubes for US Navy GI7 xmitr,
Also HOQ-1A0XA and US Navy TRX-B manu-
als, xeroxes ok Mark Starin, KB1K], 457
Vamey 51, Manchester, NH 3102, (603) 625
1165

FOR SALE: HT4-B, some rust but restorable;
T368C. No shipping. WANTED: Johnson 500
; Thunderbolt and mim RI90A. 1D Byars,
WHKKO, (615) sil-8451

WANTED: Vibrokeyer. Marcus Frisch,
WAQIXF, Box I8, Creenficld, W1 53220
o8

FOR SALE: D10 - s |- 170 w/spha,
mint - 5250 WANTED: NCX- 3 mamual Chasck,
NYSK, (07 33 2700

WANTED CI" 1 Navy xmitr and acoessories;
tech manual for BC A INA revr, OST, O
magagines 192 - 1945, CQ Surplus Schematic
Handbook, CO Anthology, volumes 1 and 2.
Alan Mark, POR 372, Pembroke, MA (2359

FADING EXPERIMENTS between your 203
"Sequare Dragonal” or 30D "Space Dimension”
antenna, and mine, or others, may prove near
climination of short term fading compared to
"1 doublets, yagis, verticals, ete (impossible
o test on SSRN Ceorge Bonadio, W2WLE, 373
East Ave, Watertown, NY 136013829, (315)
TEZ-fisel, (ROO)T24- 7460

WANTEL:: johreson Dk KW xmnitr or other
Johnson xmirs. Pay cash or trade. Will pck
up. Len Crispino, (518) 638-5199

WANTED: Power supply for Atwater Kenl
moded 40 Steven Kalista, HC-1, Box 137, fim
Thorpe, PA 18229, (717) 3254120

FOR SALE: Very mint 755-3, 3753, 516F-2 -
$950. Frank, KCASKT, Rt 4, Box 724, Sylvania,
GA 30467, (912) 857337 MNights, 764-8138
davs
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FOR SALE: High voltage capacitors. Check
out omr grroswang invenbory of new Doorknobs,
Mica Transmitting Caps, Tubular Film, O
ange Dvops, Discs, Silver Mica. Plus many
hard to find NOS and surplus parts. Just in:
FT-243 crystals. Visa/MC. Call or wrile for
our latest flyer. Larpe SASE approciated. Sleve,
NWZF, Two Fox Electrin, POB 721, Pawhing
NY 12564 (914) 855 1629

WANTED: Military clectromse itemms, imclusd
g Radar, RIN, commundcations and odd or
umrsual iterms; APS W AS 13 loop for DACG
William Van Lennegy, PO 211, Pepperell, MA
01463 (S0} 4136001

WANTED: Johnson Viking 11, Ranger 11 and
S0; Heath Apache; power stmr for Heath
SH-610 Analyeer, power ximr for Hallicrafters
HT-37/1T-32; black cast front sub-pand for
HT-32. Todd Zoasko, KABCGEF, %401 Grand
v, Cleveland, OFH 44125 (216) BX3-5134

WANTED: Disablod weteran wanits a scannes
It can b barae o hamndbedd Can pay only shap-
ping. John Eary, (606) 329- 2833

FOR SALE: Professonal reprint of 3t by 5
it factory chagram of Collms KW-1 - $18 ppd.
Tom Berry, KSZVE, 1617 W. Highland, Chi-
cago, L 666 (1121 262 3560

WANTED: Hallicrafters SE-400A Cyclone [T1
(ater moded from 1971) in excellent condition
w/manuals. Will consider carlier SE-400s or
SR-2000 (if finals ok). Mark, WBOQZH, 5356
M. Clenwoid Ave, Chicapo, 1L 6l&i 312)
X75-686T

WANTELD: HREO-6I; NC-40; cotls for HRO-
50T1; speakers lor NC- 3R (NTS2), HRO
50T, NC-1R3D (NC-IRADTS), T5A4 (27003);
original manuals for HROWG0, HRCO-50TT.
Carter Elliott, 1460 [Pinedale Rd.,
Charlothesiville, VA 01, (804) 9797383 |,
GHO-TENE W

WANTED: |Help in getting, » beautiful Viking
N on the air Name your price for your ox-
tra set of 3 mbterconnecting cables or for mak-
ingg a sct for me. Oy sell me the cormect materi-
als and Il make the cables. {1 have instruc

bons but they don’t make much sense with-
oul being able o sove the materials ) Or advise
who you know that might be able to assist in
this project. | also need o complete schematic
All help and information is greatly appred-
atedd. This unit &5 mint and belongs on the air
Steve Saucr, WASASE, Kt 1, Boax 413,
Bloomfield, IN 47424, (812) 8632088 evenings
after 6 EST

r

| BOOKS FROM ER ||

by Raymond 5. Moore..... $17.95

Money back guarantee!

The First Fifty Years: A History of the Colling Radio Company and the Colling
Divisions of Rockwell International ....... 549,95

Fixing Up Nice Old Radios by Ed Romney....... 525

Wireless Communication in the United States by Thorn 1. Mayes.....$29.95
Communications Receivers, The Vacuum Tube Era: 19321981

Don C. Wallace, W6AM, Amateur Radio's Pioneer by Jan D). Perkins... $29.95

Please add $3 per book for shipping. Colorado residents please add sales tax.

Electric Radio, P.O. Box 57, Hesperus, CO 81326

is



CLASSIFIEDS

15 C Catoctin Circle SE
Suile 102

Leesburg, VA 22075
(703) 777-9188

SKYPOINT HAM CENTER |

* Largest inventory of used gear on the East Coast

* Large inventory of vintage and nostalgia ngs

* Rig repairs, modest rates and quick turmaround

* New nigs, station acoessonies, antennas — no problem

Gil, NAQAS

WANTED: Spy radwe. Buying, military raduos
beginning with "S5, (example S5T-1,)! Also M
HF cipber machines! Trade items avadable!
Keath Melton, POB 5755, Bossier City, LATTI
B18) 747 16

WANTED: Reorivers Squines Sanders S5-1K;
315-1: AKK 15, KR-I86/30EA; G 33 Misagu
Shigaki, JAGIEX, Joran Kamadai Machi 25252,
Kumamiodo, Japan Bed)

FOR SALE: ME1; WL, KWM2A; 51)4; xtal
sels; M -2, TRIS L and dipoles. WANTED: KW-
I KWS 1, 50100, SRAC22; Mational 11RO 500,
anything Rockwell. Richard Calardi, ¥ Walden
o Clir, Saugus, MA 015906

WANTED: Manuals or coples for Morrow SHE
and ABR-5 converters, Clege FM-2TH. Goeodl
Fors, WBANVH, POBM2, Monterey, CA 93942
42

WANTED: Mint Astro 108 ar 200 or 7. Cli,
WHRML, 16514 Arabian Way, Montverde, FL
756, (07) 469-1504

WANTED: National NUX.5 parts set or just a
caewe andd some knobs. Al manual or ope o
copy. Wall, KMKV, 3123 N. Military Rd., Ar-
lington, VA 22207

FOR SALE: NC-Xin exocll. cond. electnicaliy
and cosmetically, w/fong manual and match
gz NTS-3 sphr - $125 plus shpg, Steve Sauer,
WASASY, K13, Box 413, Bloomificld, IN 47424
(B12) 863 NEE cveningss after & EST

FOR SALE: Ploss send SASE for 5 page list of
vintage prar for sale, veros's avalable for over
20 vintapr manuabs - 10 conts pey page. Mike
Horvat, 112 E Burnett, Stayton, (R 97383

FOR SALE: Nice Divabe TRAC w /RVAL remolts
vio, sphr, ACS ps and mamuals - $300 u ship,
WANTED: | leath Mohawk rovr, good toexeell
comd; TH coan swilches, 115 relay oails; two
from! screws for Apache xmitr. Ceorge Carroll,
W New Jersey Ave, National Park, N) 08063
(9] BAK- 6649

WANTED: Speaker or speaker cabinet for 110O-
LE; anything [ lammariund, Charles Craham,
KaKDE, 2045 Casan Loma R, Graes Valley,
CA 9595, (916) 273 6847

WANTED: Collins 32V-3 xmir. Fenton Weaod,
108 Shoreline Dy, .00, Malakodd, TX 75148,

FOR SALE: Collins 3253, 75638, 516F2, W/E,
good cond. - $500; 31284 R/E , good cond.
S Dvake LTS amp, excellent cond. - ST
Paud, WENTO, G130 776080 eves.

ER Parts Unit Directory

Al this point the directory has 180
units in il IT you need a part for a
vintage restoration send S1 and
an SASE for the list. If you have
a parts unil, consider putting it
on the list. Your dead unit can
help bring others to life!
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516F-2 Power Supply Upgrade Kit

An upgrade kit now avalable from VISTA to add relay switching onfodl control and wobid sate
rectifiers W the Colline S16F-2 Power Sapply. This kit provides the following performance and
rehabnlity sdvantages

* Eatenads bifc of KW M 27A or 125 374 ONMOFF swatch by climmaimg the hagh currens mductive
boaad swrichmg

* Elenanates promary curvend mn the boup thru wirmg, lowermg the source mmpedandce 1o provade betier
outpust voltage regulson nd mprsved 63 VAC filament vollage

*Propuarcs the puoweer muppby for solid date reotifes anats to seplace the 510 and SR8 tsbes o ondorsed
by Codlima | T Serace Info Letier. The wodsd state rectufiers reduce the eleatncal bosd on the power
trassformer and ugmificantly rodece the dovspated heat gracratod with tube operatson. A 00 oben,
25 wath revnto o5 sddded tor smmulste the plate resrstance of the 5104 tube, allow g 8 solad state rectafier
1o proshece the corrrct outpul vollage while wvmng 15 wans of filament power

*The kot n mmalled weiboss dnlhng boles or makiomg any mechamecal mos fcstsons

*The rolay brackol and rewstor sre pee-sorcd with colbor codesd ware b semplily the matallston

The prace for the VISTA Upgrade K s 549 95 plus 33 for shappenphandimg The price for the pasr
of SUAMSS and SHASS sobd state recufier roplacements 3 32995 plas §3 < If the kn and the
rectilion are purchased together, the prce 11 57495 plus 55 vh. Qoo rendents mioa add 6% wles

Please manl chock o oy onder bo

VISTA TECHNOLOGY INCORMORATED

3041 Rising Springs CL.
Bellbrook, Ohio 45305
(513) 426-6T00

FOR SALE: Johnson Thunderbalt - $395;
original AR-HR manual - 15 WANTED: Millen
R 1, M7 modulator, NC- W3 reve. Richard
Smitth, KF6EA, 1122 Via La Cuesta, Escondidio,
CA 92020 (619) 701835

FOR SALE: B-3H8 - §250; A2V-2 - 83Xk 75A-1 -
SI175; TRACW, w/RV-4L, ACH /M54 - 5525
TRAC w/ACA/MS4 - $300; GAP DX VI
S199, Joe Thurtell, KAPSY, 11803 Priscilla,
Plymouth, MIASTAL (3130 453-H303

FOR SALE: Homebrew KW smir, 250TH fi-
nals, B0 modulstors, Y&-5 mod. sfmr - S450
WANTED: 5514 robes. Mike, KESFK, (303)
431 978

WANTED: LI} plate jor Collins E-388 rovr
and sphr for same Nick Mentavios, 8331 Bar
Harbor Lane, Charlotte, NC 2210, GUM) 556
7158

WANTED: Machine shop work Knobs shafts
ushings, etc. muade lo your sample or draw-
ing. Reasonable. Jim [all, Box 5084, Creeley,
COB06R]. (MIF) 353 8561 evenings

FOR SALE: Transmilling/Receiving tubes,
new and used. Some MMTL, 35T, H3A, B11A,
BA3A. LSASE tor hist, | also collect old and
undgjue ubes of any type Looking for Taylor
anel einte Kaufman types, Maybe you have
something to trade? WANTED: Large tubes
and sockets from the old Eimae line; 4507
through 2000T lor display. John 1L Walker
Jr., 16112 W. 125th 51, Olathe, KS 66062, (913)
TR G5

WANTED: (2) 8122 tubes and sockets for
Hallicraftors | lurricane restoration; Radho Boys
Books; 1950's Allied catalogs. Jeff Garrett,
KESMT, (MD) 455-5658

WANTED: Randspread colls or onil forms for
Mational SW-3, AC model. Leland Smmath,
WKL, HCR-31, Box 147, Jasper. AR 72641
(501) 285967

Please remember (o count the words
in your ad. If you are over 15 words,
please send 15 cents for each extra
word.




CLASSIFIEDS

* KWM-22A - $30

VISTA T

ROCKWELL/COLLINS INSTRUCTION BOOKS
Instruction Books, including the Collins Service Modification Compendiums,
are in stock and available for immediate defivery:

* 755-3/3A, 325-3, 301-1 - $25

* TES-3B3C, 325-3A, 305-1 - 530
Collins Service Modification om pendiums:
* S-Linc and KWM-V22A Series - 540
* KWS-1, 32V and 75A Serics- 525

Please add 10% to cover the shipping and handling custs and 6% for sakes
tax if you reside in Othio. Send check or money order ta:

* S16F-2 - 515
* 32845 - $20

FOR SALE: Johnson vio, factory wired Vi
king Il with IZAUT keyer, Hallicrafters SX
1M w/spher, manuals - S30 PU only. John
Maver, WaMOK, 1049 N |Holliston Ave, Pasa
dena, UA 91104, (51H) 7989045

Incorporated
3041 Rising Springs CL, Bellbrook, OH 45305 (513) 426-6700

WANTED: More of that great military radio
gear - R-1051 “parts’ s, frewg stansdard mod
ule for GRC-106 xcvr, MAY, MAW, URC-11,
URC-68, other interesting stufl. Walt, KMKV,
125 M. Military R, Arlington, VA 22207

FOR TRADE: Mational FII7-A and for SW-3
WANTED: 're- WW I ximitr; Johnssn, National
ham gear and accessories; Speed- X keys. Niel
Wiegand, WASVLE, 911 North Bend Dr,, Aus
tin, TX THTSH. (512 K37 2492

WANTEL: Manuals for 55IR reve/
panadapter; also manual for HROWG0. Will pay
for copy costs ofe, Tom Armaold, NAV G, 2007
E. Mowhaton Ave, 'I'.unl:m, FL 33610, (813) 237-
317

WANTED: Manual and schematic for radio
arnplifier AM-BC/ TRAC T (uses 2 HE257B /427
RF amp tubest and 3 OD3 voltage repulators)
John Ledlelid, Box B, Colman, S0 5707, (605)
5343744

FOR SALE: Heath HW - E - offer or trade,
WANTED: Any tubs type CR pear, splas for
20, NC-MM, TIO-170. Bill Kipping, KETEE,
6712 Lake Dr., Grand Forks, NI 58200, (701)
26531

WANTED: Signal One CX.-7 for parts, non
working. [an Ramsey, K&lPJY, 2726 Roosevelt
Ln,, Antioch, CA 94509

WANTEL: Copy of "Warld's Equiv. Tubes”
by Bran. Cary Cain, 1775 Grand, #302, St Paul,
MN 551065, (612) 698-485]

FOR SALE: Parsmn KE 93 w/AC and & &12
DC supplies - $125 plus shpe. WHLHH, 561
Atherton, Novato, UA 4945 (415) 8922643

WANTED: Mational NHU VHF rovr for cash
or trade my nice SW-4. Robert Enemark,
WIEC, Box 1607, Dusbury, MA 02331, (617)
934 5043

ELECTRON TUBES: All types - mi-
Crowave, transmitting, reociving, ob-
solete, military--Large inventory
Daily Electronics Corp., I"O8 5029,
I Compton, CA 90224. (213) 774-1255;
(M} b-ratahs T




CLASSIFIEDS

Thiee modelx
455A4-4 khs
45A4-6 khe

= 6 khe @ -6dB, 16 khe @ &0 dB
455A4-9 khe

@ -s0db

to ot put leakagye capacitance.

than 500 | Lz Callins,
Prices: (money back guarantee)

A55A4-CW1 — $88 ppd.
(100 discount for 2 or more filters)
Calif. residents please add sales tax

VECTOR CONTROL SYSTEMS
1655 No. Mountain, Ste, 104-45
Upland, CA 91786

WANTED: Collins 75A-3, 51H or 73A4; uni
versal audio output simr, 5X-32 SOLTTE,
lighted meter for 1HRO-5. Brian Roberts,
KIVKY, 1068 Evergreen Rd, Pittsburgh, A
15237 (417 7] Al

NEW 75A4 FILTERS

AM filters with optimissd response to eliminate the ringing and distortion caused by
the steep skinted mechanical filters. Make your A4 sound like an Al, A2, HRO, ¢ic

Gives a smooth slightly narmower nose than the 6 ke Collins, ideal for crowded band
conditions. Non-ringing design. Filter BW -

Bast for general AM use. Much smoother sounding than the & khz Collins. Filter BW

Great sounding audio when ORM is not a problem. Filter BW - 9 khz @ -6 dB, 21 khz
MNote that abowe band widths ane for the filters alone. Nose BW reduced slightly and -
60 dB improved considerably when installed in receiver

New design optimized for best tradeotf between skint selectivity imsertion loss (within
B of mochanical filter) and smooth audio quality. Exchusive arouil neutralizes input

Alsoavailable is a CW filter, model 455A4-CW1 to give similar rosponse to the crystal
filter in a 75A1 or A2 Single crystal backed up by a coramic filter. Less insertion lows

455A4-4 khz, 455A4-6 khe, 455A4-9 khe — S350 ppad b i

(714) 985-6250 Direct plug-in, no modifications necessary!
|

e —————

4 khe @ -6 dB, 16 khr @ 60 d8

1

bt

WANTED: Original military manual TM11-
A58 (R-392). Also nevd copy of schemabic/
manual for Scott SLR - F Navy revr. Tom Mackie,
WE2ILA, R 02, Harbor View Hd , Ovster Bay,
NY 11771, (516) 824- 2178

WANTED: Johnson gear power divider,
attenuator powet reducer, 275 wall Matchbos
with or withoul directional coupler and
indicator, 10 watt aodio amphiicr. Heathlar S8
110A; 866A tubes. Mack Farley, ABLZF, 506
Tallyrand Ave, Monroe, NC 28112 4) 253
56

FOR SALE: Control Box C-87 / AKT-13, NOSB
$27 50, two for $47 500, plus $2. 50 UPS; ART-13
manual repros: Maintainancs - $45, Opetation

$2250 Suate tramsmitter model Antenna
mount M 45 used - 8950 VRC-12 parts.
Robert Downs, WASCAB, 2027 Mapleton,
Houeston, TN 7AMA. (7130 4675614



CLASSIFIEDS

FOR SALE: Colline KWS-1, 75A-4, SC-10
station controller S1600 Manuals for
everything. All equipment in very nice
condition. Bl | Larrower, WAL, M1 1, Box 47,
Lilman, MOG&SNEL (04) W69 2781

FOR SALE: AN/WER2; THX; TRY, B -6E3H:
REB; CH2, OCT; TIN. Trade for WE tubes, Hh
Flamps. V' Vogt, 3305W 4Wd ST 8247, Renton,
WA S055 O06) 251 54X FEX. M7

FOR SALE: E soephonal TRQ-170, prot
revoncditioreed, evordl, w/ manaal - $140: obnson
27> watt Matchbox, pousd cond L OftfE manual
$75 Hob Lemaneh, 14565 Carfickd, Allen Park
MIARIOT O3 T) 928 6658 after 6

FOR SALE: Complete RO RAS- Y w /6 sets of
coils, sphr and power supply, pood cond
Charles Stinger, WABLFA, 4M Ross Ave,
Harmlton, O | 450173

FOR SALE: Adter '!Ill'i'l'li'; burglareed 5 mes, |
still have some lefl. What do vou meed? Cdr
Clenn W, Ritchey, LUSN Ret, W7SAR 219 Naval
Ave, Bremerton, WA SETI0 (060 173961

The KEMLV/E Sale Continues, many items
left. See Sept. ER, Lt page. Many ximrs,
chokes, chassis, et FREE, Bring truck or pay
-‘ihl-l'lF"Ip: o ks will win b the ||'||rr|.ir Rick,
KEMLV /G, (719) 5402459

FOR SALE: RAK, TAXH w/power supply,
Eldtico S5H- 100A; 1 leathkin DX-40 w/vio: SSB
adaptor; Johnson Vikmg | and 11 and others;
old Instructograph, Knight T80 xmir, Meisner
Exciters, Mational 1HRO-50 coals AA and AB,
ctal calibrators XOU 27 and - 109 Swan 240
and 250C; WRL Calaxy 11l w/AC and [ s
plies; malitary Collins B-2M4-ARC-21. Far com
plete list send SASE Tom Raymond, WSIM,
BN S O S, Fort Soaith, AR 72901, (501)
THI AR4s

WANTEL: Information on Eddystone soceiy
ors, hisdory of the company, lst of thear pn-d
wets, #e Ao information from someone who
has wwd Eddystone= commercially o tn an
amateur rads station. Also would hke a
manual for a model 770R MK 1 Barry
Wiseman, N6USW /@), POR 57, Hesperas, CD
LK

WANTED: Schematic or manual for EldicoSSHE
T amplifeer. Xerox ok, Thomas Berry, K97VE,
1617 W. Highland, Chicago, IL 60660 (312) 262
S

1944
GOMEWHERT
iH EUROPE
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“Write or call for our 28 page wholesale catalog™

ANTIQUE ELECTRONIC SUPPLY

5 Magls Avenue . Tempe A7 B50R0 Phore (60F) EXD-S411  FAX (60T E0-4540)

A directory of vintage parts unit rigs available to subscribers for §1
and a LSASE.Presently there are 170 units in the directory and it's
growing daily. The list of units is by manufacturer in alphabetical
order followed by the owners address and telephone number, If you
have a parts unit please let us put it on the list.

Subscription Information

Rates within the U.S.

$20 per year 2nd class
$30 per year 1st class

Canada by Air (only).....U.S. $32
Other Foreign Countries by Air (only).... U.S. $55

Guaranteed Refund at any time for issues remaining on subscription
subscribe by mail or phone

ER
P.O. Box 57
Hesperus, CO 81326 (303) 247-4935
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ELECTRIC RADIO

145CR 123
Hesperus, CO 81326
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