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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 o 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 needed. 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 _Barry wiseman, Necswie |

Bill Halligan passed away last month [ think we should pause and consider
how this man through his company, "Hallicrafters™, ennched all our lives. He had
something for all of us, from an 538 for the novices Just starting out, o really
claborate, top-of-the-line gear like the SX-88. He also had transmitters from a very
basic unit like the HT-6 - low power and low priced - to the HT-4, which was one
of the first high-powered, deluxe ham transmitters. That unit was so well designed
it went on to war as the BC-610. Although Hallicrafters was also the people that
worked there, it was Bill Halligan's genius that created and guided the company
He will be long remembered

Weattended the Fort Tuttill hamfest at Flagstaff, Arizona, over the wevkend of
July 24-25. Although the WX was awful - it rained a lot - it was a very enjoyable
evient. [ was great to meet some of the AMers that ve known only over the airand
of course it's always fun to go shopping at the swapfest

Fort Tuttill is one of the bigger hamfests in the west and what | saw there is
probably representative of what's happening all over the country. The first thing
| noticed was the absence of good AM gear. Apparently there were a couple of
Rangers, and a couple of 75A-3s, but they were gone by the time | got there, | did
s one very mint Valiant , a couple of nice R-¥0As and a couple of Hammarlund
receivers but that was about it. There wasalsoa noticcable lack of parts and tubes
Talking with the other AM ers confirmed my observations. Maybe we're seving the
end of the good times as far as the availability of vintage gear s concerned. All
of the AM ersthere got together fora group photo. Next month we should have that
and maybe a full report on the cvent
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[ Reflections Down the Feedline |

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

AM On The North Atlantic

In 1947, | got a b as a 3rd operator
onboard the S5 Amenca / WED] —the Larg -
o=t LS. ocean liner (26,000 tons).

The radio staff of WEIN consisted of a
Chief Operator, a 15t Assistant, two nd
operators, and throe Ird operators. The
radio room was located on the wop deck,
behind the mavigating brndge and the
Captain’s quarters.

There were 2 CW and one AM phone
operating positions—ach of which used
a RCA AR-B8 recviver. To the near of the
operator’s chairs, were three floor stand-
ing transmitters made by RMCA. The
two CW transmitters were relay con-
trolled dual channel sets—each with a pair
of 4-125A's in the final,

| cannot recall what was inside the
phone transmitter cabinet, All 1 remem-
ber is that it was right in back of the
operator's chair and put out plenty of
heat, which made that job environment
uncomfortably warm. All the operators
had to wear officors uniforms, with coats
on most of the lime.

The rich and lamous passengers, as
well as the others aboard ship, would
place their ship to shore phone calls and
the radio operators pb was to make the
circuit to the shore station and monitor
theelapsed time for each call—in conjunc-
tion with land-based overseas operators,

It was interesting to listen 1o most of the
personal conversations, including big
business deals and the activities of high
society.

Inorder o ensure over-the-air privacy,
wre had a Western Electnic speech scram-
bler, which inverted the audio frequen-

cwes. Highs were made into lows, and
lows were made into highs. It also acted
a= an unscrambler.

After a good radio telephone Gromt
was established, the shore radio operator
would say: "Go to privacy™. Most of the
time, they called it Condition “A”, and |
would switch in the specch scrambler.

The shipboard operator could plug

head phones into either the input or out-
put of the scrambler. After a while, |
boecame able 1o read words and phrases of
the scramblied speech in my head, and
made it a sort of game to see how much of
the scrambled conversation | could doci-
pher.
When WW 1 was declared, the US.
Mavy had taken over the 55 America and
all the commaercial radio equipment was
removed from the ship at the Newport
News, Va, shipyard,

Ayear orsoafter | got off the job on the
S5 America, T met a Mackay /ITT marine
radio service man in Norfolk, Va,, who
told me that when the Navy had all the
original radio equipment removed from
the 55 America, he bought the Western
Electric speech scrambler from the ship-
yard for $25.00

After the war, the 55 Amernica was re-
converted to its peacetime equipment and
furnishings, and this fellow told me that
he sold this same Western Electric speech
scrambler back o the shipyard for $500.00,
and they re-installed it in its old onginal
position.

S0, that's the story of one piece of AM
radio equipment that was used on the
high seas. ER



Bill Halligan SK

William ). Halligan — just plain "Bill" to
thousands of hams worldwide who en-
joyed QSOs with him, often while using
gear built by his Hallicrafters Co. — is
dead at the age of 93.

Halligan died July 14 in a Miami Beach
hospital. He had lived the past two de-
cades in Bal Harbour, Fla., where, until
his health failed in recent years, he was
active on the ham bands as W4AK.

Halligan founded Hallicrafters in Chi-
cago in 1933. Over the next half-century
the company became one of the most
prolific producers ever of communica-
tion receivers, transmitters, amplifiersand
other electronic equipment.

Halligan was a manufacturing and
marketing pioneer in the radio industry.
Heincorporated new components as soon

as they became available and introduced
improved rigs at a dizzying pace. His
varied product lineup featured models
priced for almost every pocketbook. He
put a premium on packaging as well as
performance, and the stylish appearance
of Hallicrafters gear made it easier for
many hams to convince their XYLs to
allow radio gear into the home.

In a "statement of policy” published in
1936, Halligan explained: “The
Hallicrafters organization was founded
in the belief that there was room for im-
provementin the design ofamateur radio
equipment, and a definite need for an
adjustment in price levels. We felt that
good management and skillful engineer-
ing might make this possible.” In noting
that Hallicrafters had, indeed, quickly
become the largest American manufac-
turer of communications receivers,
Halligan observed:"Wehave attained this
position by sticking closely to our origi-
nal aims: maintaining a progressive atti-

continued on page 34
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Bill Halligan in 1954 with SX-88 receiver and HT-20 transmitter.
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The World Radio Labs Duo-Bander 11 Transceiver

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

{After having been given the reguaned
lecture on Conduct Ashore and seving
the Hygiene film, Walt has been detailod
to Shore Leave for the month of August
The In Uniform column wall returm next
month )

Big hamiests do things to me_ by the
timee Nvee bewn racing, from table o table
for a few hours, everything becomes a
blur. Gosh that's a cute httle ng__ withan
extra hole dnlled in the panel i can’t be
very expensive. But what's that "WRL
logo on the panel? | thought World Radio
Labs only did AM nigs, like the Globe
King.

| had been thinking aboul getting a
hightweight ham set for hotel room useon
a planned auto irip; this one was easicr 1o
lift than a current ARRL handbook and at
5§25, the price was right, "Does the spider-
web (a white tangle visible inside the
case) go with 1177 1 asked the seller. "You
twisted his arm”, said his wile,
Overview

The Duo-Bander is an amateur trans-
ceiver covering 3800 to 4000 kes and 7100
1o 7300 ks in bwo bands. [t measures 5-1/
2% 11-1/4" x 101 /4" (H x W x D) and
weighs 9 pounds; the power supply is 5
1/2" x 5" x 6" and 14 pounds. The set
operates on LSB voice only and is rated at
400 watts PEP input {(around 250 watts
PEP output) at the maximum rated plate
voltage of 900, With the 'Duo-Power 3000
supply (plate voltage about 700 volts the
rating is 300 watts PEF input. At least four
different power supplies were made; the
Dreo-Power MK supply available with the
Duo-Bander 1l can be operated from es-
ther the 115 VAC line or a 13VIDC source.

The set is designed for use with a 50
ohm antenna. There are only seven paned

controls: ON/OFF - VOLUME, CARRIER
MNULL, MIC GAIN, the bandswitch, trans-
mitter TUNE, METER SENSITIVITY, and
frequency. There's a panel mounted loud-
speaker. A panel ok takes a crystal push-
to-talk mic such as the Shure 355C.

There's a S-meter which reads RF an-
tenna voltage on transmit. A shide switch
on the rear apron switches the meter to
read PA cathode curment. Also on the
back anca pot for the I'A bias, a RCA-type
ipck for control of a lincar ampliber, and
a S22 antenna conmector.

The two spevd knob dives the dial at
cither 121 or 21 reduction; the back
lighted dial is directly calibrated in 2 ke
increments. The set uses 9 tubes and 7
transistors
History

The Duo-Bander is indeed a product of
Leo Meyerson's World Radio Labs, Ac-
cording to ads in Q5T, the original model,
the Due-Bander 84, was introduced in
February 1966 at $160 for the wined and
tested sel alone or 5283 as a complete
station including AC power supply, di-
pole antenna, microphone and cables.
Competing sets were the Eico 753 three-
band transceiver ($270 for the transceiver
and power supply as kits), the Heath
HW-12,22, and 32 (single band sets for 80,
40, and 20 at $160 cach as kits), the Heath
SB-100 five-band transceiver kit at $400
and the National NCX-5 at 5685. For the
ham with Cadillac tastes (and wallet to
match)the KWM-2 sold for around $1000.
Transistors wene just beginning to show
up in ham designs and the Duo-Bander's
limited use of them was typical.

The Duo-Bander Il arnived in July 1969
with what appear to be only small
changes. The price was now $170 for the
st alone or $300 with Duo-Power 300115
VAC/13 VDU supply. Technology in
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The WRL Duo-Bander II. Headphone jack at the right was installed in a hole drilled

by the previous owner.

other ham sets, however, had advanced
considerably since 1966. National's NCX-
1000 and SBE's SB-34 were both fully
transistorized except in the power stages.
With a price of $1750 the Signal One CX-
7 marked a new 'top of the line’ including
a digital frequency readout. And a com-
pany called Yaesu was selling the FTdx-
400, a five band set with many new fea-
tures, for only $600; within months they
would bring out the FTdx-560 with even
better performance for $460.

The times were prosperous -- hardly
the best market for an 'economy class'
productand especiallyanobsolescentone.
Perhaps it isn't surprising that the Duo-
Bander Il had a very short life: the last ad
appeared only three months after its in-
troduction. Later WRL ads featured the
Galaxy GT-550 five-band transceiverand
FM-210 2-meter FM set made by another
of Leo Meyerson's companies, so the Duo-
Bander Il was probably the last set to
carry the WRL logo.

Design

One wayto understand the Duo-Bander
is to list things it doesn't have: AM or CW
operation, RIT, a RF gain control, provi-
sion for matching anything but 50 ohms,
ALC, a calibrator, a lighted meter, even a
headphone jack... This is truly a 'no frills'
design.

Control of costs begins with the block
diagram, On transmit, a 5.55 Mcs crystal
oscillator drives a balanced modulator
and after a crystal filter selects the lower
sideband, a 12BA6 IF stage (shared with
the receiver) brings the signal up to a
usable level. A 6E]7 mixer either adds or
subtracts the 1.55 to 1.75 Mcs VFO signal;
the sum gives 7.1 to 7.3 Mcs and the
difference 4.0 to 3.8 Mcs. This 'band imag-
ing' approach requires only one mixer
but makes the set tune in opposite direc-
tions on the two bands.

The restricted frequency range allows
using two pairs of overcoupled fix-tuned
circuits rather than ganged tunable cir-

continued next page



WRIL Duo-Hander from previows pags:

cuits o select the right band. Italso avoids
spurnous responses — if the set could tune
that far, the sevond harmonic of the VIFCH
would fall at 3.7 Mcs and the fourth at 7.4
Mex and at both frequencws the third
harmonx would be equal to the IF fre-
quency

A 12BY7 (designed for TV video out put
service) acts as a draver for a pair of 6LB&
sworp lubes. Instead of the typical g
network using two vanablecaps the Duo-
Bander uses a fixed capacitor on the an-
tenna end of the tank. Tune up consists of
adjusting the plate tuning cap for maxi-
murm KF voltage onthe antenna so match-
ing anything but a S0-vhm antenna re-
quires an external tuner,

On receive the signal flow reverses,
with the 12BY7 acting as a RF amplifier
and a BHCE mixer switched on o drive
two 12BAS 555 Mcs IF stages. A 6GXb
product detector feeds the pentode half
of a 6]VE used as an avdwo power tube.
The triode sextion of the 80X6 s the 555
Mosorystal osaillator for both recenve and
transmmit.

AVC is developed from the detector
audio output and amplified by a 2N2926
(NPN silicon) transistor. The triode hali
of the A]VA is used on the usual bridge
circuit to drive the S-meter, Othoer
229 s serve as balanced modulitors, a
twoestage speech amplifier, and in the
VFO and butfer. It is hard to see how the
b could have been done with fewer
parts; this economy was helped by the
use of dual-sectionand very high gain TV
tubes in several sockets.

While there's no waste in the Duo-
Bander, few low-cost improvements have
bewn left out, exther. The use of amplifusd
AVC (as good as that on any vintage set
I've used) is one example. Another s the
use of voliage dividers rather than just
series dropping resistors to furnish the IF
stage screen voltages; this prevents the
screen voltage from going up as the AVC
reduces the current and thus gives much
better AVC action on strong signals, Stll
anather is theaudio amplifier wh ich uses

negative feedback from the speaker wind-
ing of the output transformer back to the
cathode to give exceptionally flat and
clean response; this set has the cleanest
audio of any | have used, although the
loudspeaker is a typical 37 ‘el cheapo’
uni

You might think that the use of a TV
video output tube as a roceiver RF stage s
a compromise but, in fact, it is a plus: the
only b of a RF amplifier is to raise the
signal from the antenna above the level of
thee mixer noise, On 80 and 40 meters,
that's not hard because the atmospheric
noise on these bands is so great that only
a strong signal can be heard, Al the same
time, the typical ham antenna may de-
liver unwanted signals of several volts
from nearby stations; if the BF stage is
overloaded, both distortion and spurious
signals will be the result. The 12BY7 has
enough gain, and (since it is capable of
sevieral watts of output) it also has far
better dynamic range than mone common
RF amphifirs

The Duo-Bander uses many standard
cost control measures — wide spacing of
tubes and carcful layout rather than tube
shields, a VRO dial made from an off the
shell reduction drve and gears with a
conple of pieves of soreen printed plastic,
and a low -cost panel meter. But there are
acouple of clever touches as well, The PA
is neutralized not by the standard air
dielectric tnmmer, but with a fixed ce-
ramic disk capacitor; this may be the rea-
son the manual say= the final tubes must
be replaced only with tubes of the same
(CE) make,

The bandswitch isn’t a rotary switch
but three slide switches operated by 2
plastic rod from the panel knob: "PUSH
47, ‘PULL 8. With a tiny aluminum-
plate variable cap and coils that look like
something out of a 5- tube broadcast set,
the VD might be expected to drift a few
kes during warm-up. In fact it is so well
located and cooled (and operates at such
a low frequency) that drift is tolerable,
even without temperature compensation,
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Inside the Duo-Bander I1. With 700 to 900 volts on the 6L.B6 plate caps, working on
this set would be safer if the PA compartment had its own cover.

The mechanical design is 'more of the
same'. A lightweight steel chassis holds
three phenoliccircuitboards and the final
amplifier unit. The circuit boards carry
the VFO/speech amp; the IF, receiver
audio, and crystal oscillator/detector
stages; and the RF amp/driver circuits.
The final amplifier unit is an open perfo-
rated metal box holding the PA tubes,
tank circuit, and transmit/receive relay.

The panel isa flat 090" aluminum plate
and the case is made of light sheetmetal
top and bottom 'U' sections held to the
chassis sides with sheetmetal screws.
There are no trim pieces or bezels; the
WRL logo is screen printed on the panel
like the other markings.

The small number of tubes, open lay-
out, and extensive use of perforated and
slotted sheetmetal make this one of the
coolest operating vacuum tube rigs I've
seen. With so few tubes and most of the
parts on circuit boards, the chassis is

uncrowded and the wiring (high quality
vinyl and mostly laced in cables) is un-
usually neat.

The 'Duo-Power 300' power supply has
a feature I had never seen before. The line
cord connects through a 12 pin 'Jones'
connector. Removing the cord lets you
plug another assembly on to the back of
the supply. This unit is a shallow box
holding a heat sink with a pair of switch-
ing transistors; inside is an oscillator cir-
cuittoconvert 13VDCtoa 13VAC square
wave at 400 cps. It connects through an-
other set of pins on the Jones plug to a
center tapped windingon the power trans-
former in the main part of the supply.
Jumpers on the line cord and oscillator
assembly Jones plugs configure the sup-
ply appropriately: with the line cord the
ON-OFF switch controls the 120 VAC
line and the filaments are connected to a
winding on the transformer but when
running from 13VDC the switch operates

continued next page



WRL Duo-Bander from previous page

a relay in the 13 VDO line and the fila-
ments run from that source,

On The Air With The Duo-Banderll

After athorough vacuuming and brush-
ing out (the spider had moved on, but the
web was amess), lookang inssde the power
supply for signs of meltdown and mak-
ing ohm meter checks for high voltage
shorts, | turned the switch — and was
rewarded by the sound of SSB signals
coming from the speaker. It wasn't quite
that simple, of course, but when = any
thing ever that simple?

The receiver sometimes lost AVC caus-
ing blasting and distortion; this was cunsd
by replacing a leaky RF stage coupling
cap. The set usually died when switched
to 40 meters because of a poor contact on
ane of the slide switches, Realigning the
rod which aperates the switches and ap-
plying a dose of contact Cleaner fixed the
problem. A dinty contact on the transmit-
receive relay sometimes left the set dead
after a transmission, this problem even-
tually disappeared.

Even alter careful alignment, receiver
sensitivity was low, with only very strong
signals reaching 59 1 had atready checked
the tubes, now | started on the resistors
Perhaps bovause the set runs so cool, one
after another they woere either within tol
crance or very close — oops!

The exception was the rooeiver mier
screvn resistor — marked 47k, looked fine,
but measured 430k With this replaced,
sensitivity mocts the spoec of 100 micro-
volts giving 59 and you can still hear the
signal generator as its output drops be-
low (1.1 microvaolt

The dial calibration is somewhat off on
A0 meters. This is bocause the fregquency
of the 555 Mos crystal osallator is set to
put the carrier at the right place on the
sideband filter passband and on my sel
this is a few hund red cps lower than 5.55
Mces. The VIO is adjusted to nead cor-
rectly on the B0 meter band but there is no
separate adjustment for 40 meters. The
manual says the resulting error is ‘only
nominal’; on my set it is about 1 ke

With dritt of -730 cps in 50 minutes the

VFO was inor at least near the ‘noticeably
drifty’ category. A couple of hours work
with temperature compensating caps re-
duced this to about -70 cps, eliminating,
the newd to retune during an extendeod
50,
As usual the final problem was the
nastiest. Transmit audo reports wene poor
—very poor. | first tried looking at signals
on a "scope’, but there was so moch stray
RF pickup that the results could not be
interpreted. Then | hat on using a battery
operated receiver with piece of coax as a
probe to listen to the signal at various
places in the set. Sure enough, the signal
was okay at the balanced modulator and
through the IF, but very sick after being
mixed up or down to the channel fre-
quEncy.

Alha! The VFO signal had substantial
Bl cps hum and (at some frequencies) a
burbling sound on transmit. The collector
voltage for the oscillator and buffer is
taken from a poorly filtered halfwave
rectifier supply used o operate the relay.
Thisvoltage s regulated by what is shown
on the diagram as a zener diode but is
actually a diode-connected transistor of
the same type as the others in the set. This
“rener” notonly did not have alow enough
dynami nesistanoe to remove the remain-
ing hum, but was affected by RF picked
up on transmitl; installing a real zemer
diode fxed the burble and greatly re-
duced the hum.

A no-name crystal mic had come with
the st but it turned out to contam a dead
carinidge. A junk pair of military head-
phones provided adynamic cartrid ge and
4 Radio Shack midget transformer
brought the voltage up to the right level.
In the Army they'd call this a field expe-
dient’...

1 had not planned o operate mobile on
the trip, but when I found that the 13VDC
siche of the Duo-Power supply was okay,
was thereany choice? A piece of plywood
with holes for the feet anchored the set on
the right front scat and the power supply



Duo-Power 300 supply. For 13 VDC use the Jones plug on the supply mates with the
transistor switch assembly at left; draw catches on the sides make a solid assembly.
The aluminum cover on the supply itself was homebrewed by the former owner,
perhaps to replace a steel cover which would have screamed like a banshee on 13
VDC.The handle on top was my addition: at 14 pounds the unit feels like a lead brick.

went on the floor. | had a center-loaded
RadioShack CBantenna;a couple of pieces
of PVC pipe became 80 and 40 meter
loading coils. | clamped the mount to the
rear bar of the rooftop luggage rack, ran
pieces of nylon twine from the loading
coil to the forward corners of the rack as
guys, and — Presto! — a no-holes mobile
antenna. It isn't the best ever — the 'Q' of
the coils is fairly low, the antenna is only
about5' longand | made noattempt to get
a good match to the Duo-Bander's 50-
ohm output — but | have no trouble mak-
ing contacts on either band.

The set is tuned by inserting a carrier,
tuning for max antenna RF voltage, set-
ting the meter sensitivity for a full-scale
reading, nulling out the carrier and then
adjusting theaudio for 1/3 of full scaleon
peaks. A trial run with the mobile con-
vinced me of theobvious: one can't watch
a meter to control the speech level. Three
diodes, two resistors, two capacitors and
two hours later my Duo-Bander had a

simple ALC circuit. Thecircuit is the usual
one which rectifies the negative swings
which occur when the PA draws grid
current and applies this bias to the 12BA6
transmit IF stage. | now run the mic gain
slightly higher than the formerly correct
setting and let the ALC control the drive.
Conclusions

The Duo-Banderdefinitely hasits faults.
The manual looks amateurish with a hand
drawn (and often unreadable) parts lay-
out, typewritten text and Ozalid sche-
matic — not at all what I expected from a
company like WRL. The writing is only
adequate —theright coverageand easy to
read but poorly edited, thin on theory
and unclear in a couple of critical places
such as the alignment instructions.

The use of transistors as zener diodes
seems to me to have been a mistake. The
dial calibration markings are irregular in
a few places.

The inexpensive planetary dial drive
has slight backlash; at 40 to 50 kes/revo-

continued on page 36



National Company's NC-183D Receiver
[e==ee.s———————— = = ]

by Ray Osterwald, NODMS
10679 Wesl Dartmouth Ave.
Lakewood, CO 80227

One block from where | work is the
oldest radio-clectronics store in Denver.
It is located in a vintage two-story brick
building which dates back at least to 1900,
Inside, one is likely to find nearly any-
thing in radio from the last fifty years,
compilete with the original dirt, provid-
ing the owner will ket you look, and that
he can remember where to look.

I went over there one day with a list of
maierials for a company propect, and |
was abso intending to speak with the boss
about a Central Electronics 100V which |
knew that he had in the basement. We
came to terms on the 100V, While we
were talking, | noticed another 1950°s-era
unit sitting on a shelf in a dimly lit comer,
covered with so much dirt and grime |
couldn’t well what it was, He referred to it
as the “National”, and when he realized
that | might be interested in it, he in-
cluded it as a package deal. Later on,
outside in the sunlight, | brushed aside
the accumulation of gritand saw the clas-
sic National emblem on the upper lett
carner of the cabinet, and "NC-1830D" on
the upper right. It had the remains of civil
detense decals on the front panel, and
there was a faded tag indicating that it
had once been in a police auction. The
victim of some rough handling, there were
dents, long rusty scratches in the cabinet,
and the crystal phasing shaft was broken
off. Another blow had smashed the BFO
tuning condenser,

As | loaded it into my truck and drove
off, 1 got pretty angry thinking about how
it had been treated over the years by its
former owners, who had probably bought
into the “newer is better” attitude. | prom-
ised myself | would restore it "some day”™.
Later, upon closer examination of the re-
cever, | realived that it was extremely

10

well built, so “some day”™ turned out to be
“right away”

The NC-183D was introduced 1o the
radio world in April of 1952 It enjoyed a
fairly long production run, lasting until
1958, when it was discontinued in favor
of the NC-X3, National's new, deluxe,
SSB recerver. NC-183D production wasa
direct result of a series of events at Na-
tional beginning five years earlier, in
March of 1947, with the introduction of
the NC-173. The NC-173 was introduced
to be their first entircly new post-war
receiver, and they were justifiably proud
of it. In 1947, the radio manufacturing
indusiry was just beginning to recover
fromWW L. During the war, no new com-
mercial designs were being developed,
and material for civilian projects was not
available, In 1946 and carly 1947, MNa-
tional did the best they could with up-
dated pre-war designs, while launching
research and design efforts as quickly as
pewsible, This progrim led to the NC-173,
and similar commercial designs.

The 183D would surely have been in-
troduced prior 1o 1952, if it had not been
for increasing world tensions and uncer-
tainties at the start of the “cold war™. This
climate caused President Truman to en-
dorse the Defense Production Act of 1950,
Under this act, the Department of Com-
meroe set up the National Production
Authority. In turn, the Authority came
out with the Controlled Materials Plan
(CMI"), As spelled out in the CMP, the
basic raw malenials so neoessary m the
production of radio equipment (stecl,
copper, aluminum, and all of their alloys)
were controlled, and diverted on a prior-
ity basis to the production of defense
materials. The remainder was going to
less essential arcas, such as amateur ra-



National Company's NC-183D. Bob Hohertz, W5PYT, (Ozona Bob) calls this receiver

"a band switching HRO".

dio, but manufacturers were required to
apply quarterly for their allotments of
basic material. They had to justify every-
thing, and state the purpose for which the
material was to be used. It was tough
enough to keep up with the technical
changes in receiver design and to pro-
duce a competitive product for a limited
market, without having to guess on raw
material amounts for designs not yet in
production. This fact is evident by scan-
ning theliterature of theday. In the spring
of '52, four major manufacturers were
advertising receivers: Hallicrafters (13
models), National (six models), Collins
(one model), and Hammarlund (one
model). Ofthesereceivers, only three (SX-
73,NC-183D, and 75A-2) were really new
designs, and all of them were rather ex-
pensive. Morrow and Gonset had small
lines of inexpensive mobile converters,
and RME had two pre-war receiver de-
signs available on a limited basis. Due to
theseCMP material restrictions, forasmall
period ending in June 1951, amateur ra-
dio receiver production was actually sus-
pended at National.
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NC-173, National's First Post-War De-
sign

The NC-173 was designed by National
engineer Ray Caulk. With a price of
$189.00, it was lower than the HRO-5A1
($274.35)and the NC-2-40D ($241.44). The
other models in the National line that
year were the NC-1-10A ($67.50), and the
NC-46 ($107.40). The NC-173, as men-
tioned above, was intended to be an en-
tirely new, post-war design. Actually, it
was a somewhat better receiver than its
more expensive brothers, which were
copies of late 1930's designs. The cabinet
was given smooth, glossy sides, in con-
trast to classic black wrinkle finishes. Semi
circular dials, and light grey coloring
added to the modern appeal.

The principal technical advantages with
the NC-173 are seen in tube design and
circuit application. Its electrical layout is
mostly conventional: a single RF ampli-
fier, a mixer which uses a separate oscilla-
tor, two stages of intermediate amplifica-
tion, a BFO, a noise limiter, and single-
ended audio.

It used a 65G7 as a single-stage RF

continued next page



Mational Company's NC-1HWD from previous page

amplifier/ preselect, and a 65A7 as a first
converier. The 65067 was an unusually
good choice for a front-end tube in 1946,
Being newly-designed, it was a remote-
cutoff pentode with very low inter-clec-
trodecapacitance, and an equivalent noise
resistance (ENR) of just 3200 ohms in
class-A service. This was an extremely
quiet tube to use fora RF amp, providing
a reasonable noise figure in the 15and 10-
meter bands. With more than enough
gain to overnde the mixer nowse, it was a
DXers delight. (The 65A7 mixer has an
ENR of about 30,000 ohms.) It had good
overioad protection due to a hinear AGC
response, requining nearly 15 voltsof buas
tocut it off_lis performance falls off above
20 Mcs., and performance at 6 meters is
not as good. This is probably the reason
its wse as a front-end tube was discontin-
ued in later models,

A voltage-regulated local oscillator was
used, and the shielded crystal filter was
placed just after the 1st converter, as it
should be, to avoid filter overload. There
were two IFstages, again using low-noise
650GTs,

Advanced techniques applicd from war
research began with the tuned dreuits in
the IF. National used high-capacitance
thigh-CHransformers to red uce stray cou-
pling, which sharpened up the close-in
skirt selectivity, and the high-C design
minimized transformer alignment shifts
and mixer "pulling” with AGC action.
Also, with a high-C design, alignment is
less affected when tubes are replaced.
These transformers have less gain than is
usual, but the quiet, high-gain 65A7 am-
plifiers more than make up for it Both of
the oscillators were very stable. There
was amplified ACC, formerly available
only invery expensive receivers. The BFO
energy was inpcted down-stream of the
AGC amplifier and AGC detector so that
the presence of BFO voltage supposcdiy
would not increase the AGC line bias,
and also that AGC and the signal meter
may be used on CW and RKTTY (another
Tuxury). The S-meter was well calibrated,
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and did not require fregquent readjust-
ment.

The noise limiter was unigue for 1946,
A second 6H6 diode hall was used to
prevent short, high-amplitude transients,
generated by the limiters clipping action,
from charging up the audio coupling con-
denser, which would have otherwise
modulated audio signals at the rateof the
noise impulse. This charging action will
turn a typical noise limiter back into a
norse generator. A well known, very high
priced receiver from lowa suffers from
this problem?

National gave the 173 single-ended
audio, which was unfortunate. They sim-
ply were trying to hold the costs of pro-
duction down. In my opinion, next to
some 19MFs Scott and Zenith receivers,
Mational has the best sounding audio
around. Cood audio is important, even in
a communications receiver. Long
stretches listening on the air with a high-
distortion, low-dynamic range audio sec-
Lion s very tiring, as your brain is con-
tinually forced to compensate for the dis-
tortion,

Introduction (Of The NC-183

Rescarchefforts at National continued,
Harry Paul (W1P'MS) took the NC-17%'s
framework and redesigned it and it be-
came the NC-TH3, It was available by
December 1947, and it retained the NC-
1735 cabinet style with light grey color-
ing. Production of the NC-173 was not
discontinued, however, They continued
toofferitas analternative, at about $90.00
below the NC-183. Production of the NC-
173 continued intermittently until Octo-
ber 1951.

The NC-183 was different in that Mr,
Paul added an additional RF stage, which
was intended to reduce image response
problems with the 3-to-1 tuning range the
NC-173 offered. The crystal filter was
essentially the same design, except for
the balanced input transformer and the
output filter loading coil. Both of them
got additional shiclding,. The limiter ar-
cuit is essentially the same, amplified AGC



every condenser sec-
tion to reduce RF re-
sistance and me-
chanical noise. All
four sections are
shielded from one
another, and the con-
struction is very
sturdy, with thick-
wall sections. Ball
bearings are used at
the front section, and
an adjustable thrust
bearing at the rear.
The last plate in each
section is serrated, to
allow for the time-
honored method of
bending a section of
a condenser plate to
adjust each section's
capacity.(This
method actually

Underside of the '183 chassis

was retained, and fortunately the sepa-
rate LO stage was retained. The low-noise
6SG7's remained, at both RF and IF. Ma-
jor changes were incorporated into the
audio. Low-distortion push-pull audio
was introduced, using beam-power6Vés,
atan undistorted 8-watt power level. This
circuitry is virtually identical to the HRO-
50 audio. The tuning condenser, built in-
house at National (as were most other
components in the series), was rede-
signed and strengthened to improve sta-
bility. The new design incorporated a bi-
metal temperature compensator strip in
the oscillator section to reduce long-term
drift and warm-up time. The custom-cut
gear train used entirely spring-loaded
gears to eliminate backlash, and a 5-to-3
ratio was provided for vernier action on
both main tuning and bandspread. Un-
fortunately, dial slippage is a recurring
problem with these receivers, and over-
shadows the nice gearing mechanism,
There is a ground strap in the front of
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dates from the early
thirties, when single-
knob superhets were everyone's goal.)
The plateshape in each condenser section
closely approaches a straight-line fre-
quency response. This was the main
method used to come close to their adver-
tised 1% calibration accuracy specifica-
tion.

The Double-Conversion NC-183

Rapid changes in tube design, compo-
nent construction, and market strategy
led to Harry Paul redesigning the NC-183
in mid-to-late 1951. The first step came
with the discontinuance of the venerable
NC-173 in October 1951, after 4- 1/2
years of intermittent production. Then, in
April of 1952, National announced an
"all-new" receiver, the NC-183D, It is likely
that the "D" in the model designation
indicates that it had become double con-
version.

The most visible change with the NC-
183D model was the main tuning and
bandspread dials, which were changed
to an easy-to-read, edge-lit Lucite style.
Thecalibration numbers are easily visible

continued next page
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against a black background, but do not
glare. The ™S” meter s mounted ina beaa-
tiful chromed case, with the scale illumi-
nated in colors that match the tuning
dials. The Layoust of the operating controls
and cabinet siee are wdentical with the
MNC-1H3.

Electrically, there were many changes.
The front end was completely redone,
using 26BA6G's for RF amps, 6BES’s for 1s1
and second mixers, and 3 6BA6 IF ampli-
fiers. Both of the mixers ane self-oxcited
{no separate oscillator stage), as will be
discussed later, When used above 43
Mes, the first IF is 1720 kes, and the
second is 455 kes. Below 4.3 Mos, it is a
single-conversion receiver, In the 455 kes.
IF, 5 double-tuned trans formers are nsed,
and in the 1st IF there are 2 double-tuned
circuits. When used abowve 4.3 Mes. in
double-conversion, there are altogether
16 tuned circuits before detection. All of
them are slug-tuned so that the Q and
shape of the combined IF response is <u-
penor to those of many noccivers of simi-
lar desagn. The tuming, gang, condenser
was further strengthened, and additional
vibration protection was used. Tempera-
ture compensation was built into the plate
design, and warm-updriftand long-term
dritt are hardly noticeable. Miniature
tubes were used up until the first audio
stage, and push-pull 6Vés were retained.

When changing over from single to
double conversion, an unusual ecoentric,
cam-follower, and reach-rod arrangement
is used to throw a multiple-pole shde
switch which is mounted near the st
converter tube socket. Driven off of the
bandswitch shaft, thi= moechanical ar-
rangement bypasses the first mixer be-
low 4.3 Mcs. when in singleconversion
NC-183D Construction

The NC-183D | described purchasing
above had never obviously been worked
on. This left the chassis in good enough
condition to make some observations
about its original construction, The most
obvious detail of its construction is that
the chassis is large, roomy and the parts
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are well laid out, which makes the sche-
matic easy o follow. There is enough
extra room that repair on any area, in-
cluding the bandswitch, is casy. Most all
of the RF components (coils, vanablecon-
densers, transformers, etc) are of Na-
tonal manufacture. My chassis was built
with entircly Sangamo capacitors, none
of which were defective, including the
power supply filter. IRC carbon and film
ressistors were used throughout, and all of
the tubes were made by Raytheon. Sev-
cral were very weak, so | think they were
probably the original supplier. Every sol-
der joint was individually inspected in
production, and if accepted, marked with
red lacyguer. Where a te strip is mounted
with & screw instead of a rivet, a star
washer is used both above and below the
chaszis. Yet, they choose to use lossy
bakelite tube sockets throughout. All of
the tube numbers, and other information,
are silk-soreoned onto the chassis,

The tuning dials are solidly mounted to
aircular copper plates, and the plates are
driven from below via pinch rollers. This
is quite a contrast to other manufacturers
who choose to drve the plastic dial di-
rectly. Be sure when cleaning the dials
not to let any fluid run down between the
dials and backing plate, as it might cause
permanent damage to the letlering, Cast
tlywheels are used on the main tuning
and bandspread shafts, but the panel
knobs are much too light. A heavier knob
would have given a much more positive
tuning fevd. The flywheel support brack-
ets have elongated mounting holes, so
that the brackets may be moved forwand
or backward to adjust for smooth tuning
actyon

The 4-section tuming, condenser is built
as well as one from a trequency meter,
with a straight-hine frequency character-
tstic. There are ball bearings at each end
of the tuming shaft, large double rotor
wipers in every section, and Steatite insu-
lators supporting the stators, Theantenna
trimmer uses a grounded tuning shaft,
and yet it is coupled to the trimmer con-



denser in the antenna section with an
insulated coupling.

The bandswitch is Ysection, with the
ascillator section made from ceramic. The
others are bakelite, The individual com-
partments are large and roomy, and the
switch sections are casy to get lo, with
enough room to unsolder a wire lying
between a top contact and the chassis.
Performance

In spite of the NC-TH31's attention to
constructional detail, thereame some trade-
offs which seriously limit its usefulness
as a communications receiver. There are
also several areas which perform very
well. Through the courtesy of Mike
O'Brien (NONLO), | have some original
NC-1B3D test data from Mational Com-
pany. It indicates sensitivity (MCW and
CW), image rejection ratio, and noise fig-
ure over the tuning range of the receiver.
It showsa 10ABS /M ratio of betweoen 1.0
to 1.9 uV (microvolts), except in the 20-
meter band, where it is much worse, at 2.6
uV, While this doesn't sound like much
difference, on a log scale, that's 7.5 dBv!
The 2 6uV figure relates to an MDS (mini-
mum discernable signal, 3 dB above the
receiver noise floor) of BuV. My recciver
had all the weak tubes replaced with NOS
{and aged) Raytheon tubes and a full
prescription alignment, | could get no
better than a MDSof 3.2 uV at 14100 Mes,
As 3.2uV corresponds to a 10 dB S/N
ratio of 1.1 uV, the receiver is obviously
of questionable value for weak signal
work. On the A0-meter band, the sensitiv
ity is somewhat better (7), at 4.9 uV, Also,
BFO voltage does get onto the AGC hine,
enough to charge the AGC lineand regis-
ter on the carmer meter,

Blocking and 2-tone IMD testing re-
vealed yet more bad news. The single-
tone blocking dynamic range measured a
disappointing 56 dB, This is the in-band
dynamic protection. The out-of-band, or
3rd order 2-tone dynamic range is 48 dB,
hardly a competitive figure. In all fair-
ness, the standard test is made with AGC
off and RF gain cranked full on. If one is
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willing to ride the RF gain and leave AGC
on, the receiver will perform fairly wellas
a general coverage unit, or for stateside
AM.AGC response does hold outpul con-
stant within 3.5 dB as indicated in the
sprecifications

The A-meter band is essentially use-
less, The self-excited mixers generale so
much harmonic response (birdies) that
valid signals can't be found. The antenna
trimmer “tunes” these responses, pulling
the mixers enough to shift the birdies
around in-band. This problem also shows
up on the 10-meter band, but to a lesser
amount. Mixer “pulling” is caused by
changes in circuit loading “downstream”
of the mixer stage reflecting back to vary
the mixer plate load, which changes the
mixer injection frequency. Pulling is un-
usually bad in self-excited (no separate
oscillator stage) mixers, and one does not
expect to see their use as high as 6 meters.
However, e rdless ol whoere the recever
is tuned, every control on the front panel
pulls a mixer somewhat, including the
audio gain! In addition, if turned to a
steady .-.ign;ﬂ with the BFO, pushing on
the front panel causes a 50100 cycle
change in the beat note, but 1 don't think
they meant toincludea built-in code prac-
tice oscillator,

Significant alignment problems exist
as well, In conventional superhet design,
the tuning condenser is produced so that
all sections are as nearly alikeas possible.
Then, as we all know, tracking is adjusted
on the low end of a band with a series
padding condenser, and a parallel trim-
mer for the high end. In really nice de-
signs, thereis a mid-frequency cross-over
adjustment provided by slug tuning the
inductance. In the NC-183D, and the oth-
ers in the family, there is only a single
parallel trimmer for the high ends (except
for the broadcast band). These trimmers
are “economy” models;, very touchy in
alignment. They have much more capac-
ity per degree of change than is neces-
sary. What is really worse than this is the
low-frequency adjustment, which consists

continued next page



NC-183 from previons
of reaching inside

lmwl forms, and
bending a coupling loop “as necessary” to
bring in the tracking on the low ends of
every band. In my receiver, | spent the
better part of an entire Saturday trying to
gt the thing to track properly, and never
really did. As o resull, sensitivity over
any one ol the bands varies by 10 0o 20d B,
cxcepton the broadcast band, whene track-
ing can be adjusted at three points. On the
T band, moving the wine too far makes
the recever break into oscillation. These
coupling loops arce long picces of enam-
vled copper wire. As soon as the tem pera-
ture orhumidity changes, there goes your
superhet tracking and your Saturday! 1
you find it necessary to attempt this "align-
ment”, | suggest getting a couple soes of
plastic crochet hooks, as they are the best
method | could find o snare the wines
long enough try a change. The only way
I can sec to meet factory specifications for
sensitivity and dial calibration would be
o completely rebuild the front end, hand
selecting all new components with an
RLC bridge, and then temperatune oy-
cling them.
| do hke several corcut features. The IF
alignment was performed without any
problems, and sweeping the IF with a
Tektronix tracking generator after
completion showed that TF response misets
all of the specifications regarding shape
factor. Heterodynes in the shortwave
broadcast bands can be completely elima-
nated with proper use of the crystal phas-
ing control, and single-signal CW necep-
tion is possible if one s patient. This
performance is duoe to the good design of
the crystal filter unit. Inany single-crystal
filker of the period, the frequency where
minimum attenuation through the hlter
occurs is where the orystal is a senes
resonant circuit element. Conversely,
maximum attenuation occurs when the
crystal is a parallel resonant element. A
variable condenser is typically placed in
parallel with the crystal, and its adjust-
ment controls the frequencies which are
passed or rejected, by neutralizing the
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crystal's capacitanoe. Bandwidth is usu-
ally controlled by changing the resstive
load on the crystal, which changes its
loaded Q. However, when this s done,
the gain through the filter is different for
eviry bandwidth setting, What National
did o improve the standard design was
o switch-select fixed capacitance in se-
ries with the crystal o control series-
mode resonance. This approach controls
bandwidth very effectively without
changing stage gain.

It 15 a very stable recerver, and it tunes
smoothly. It is resettable o WWY within
about 500 cps, and warm-up drift does
not exceed 250 cps. Long-term drift is not
noticvable. (These figures may be higher
inthe winter, however). The logging scales
arcentirely adeguate for broadcast dx'ing,
and theindirect dial Tighting = great, and
veTy attractive,

The National NC-183D could have been
a very high quality receiver, with only a
few simplechanges. With its high image
repection ratio, three stages of IF, and
push-pull audio, it would have boen a
dream come true in the 1930°s. In spite of
its techmical shortcomings, | stall like it
s not a bad broadcast receyver, and short-
wave listeners should find it entirely ad-
equate. It deserves an honored place on
the shelf of receiver history, as National
Company struggled to compete in the
difficult post WW Il ecconomy. ER
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Radio Tube and Box Display

by Mike Palmer, K5FZ
16707 Creeksouth
Houston, TX 77068

Oneday while searching in my collection of new and used tubes | had acquired from
years of hamfests, it occurred to me that there was just an incredible variety of shapes
and sizes represented. Some of them were quite unusual and possibly rare. Having so
many of them, | saw that I could pull one of each size and shape and not make a dent
in my tube inventory.

In no time | had sorted 52 physically different tubes and 38 boxes from different
manufacturers or of a different design! I was amazed that there were so many different
brands that were not familiar; like Standard, Quick-Check, ITT, Heintz and Kaufman,
Marshall, Arcturus, Rad-Tel, Calverton. More common are names like CBS, RCA,
Cetron, Raytheon, Amperex, Philco, Sylvania, Motorola and Realistic.

Construction:

A general layout of the tubes was determined so each tube would provide clearance
for the tubes nearby. Each hole was marked with a felt-tipped pen. Three sizes of holes
accommodated all the tubes. Hole size was determined by letting the pins slip into the
hole. The lip of the tube base rests on the 3/16 inch clear plastic surface. Tubes were
secured with clear silicone glue. This allowed the base and pins to be visible, The 2
plastic sheets were supported by metal spacers above a 4-foot hardwood board. Height
abovetheboard is such that no pins touch the board. Screw heads were countersunk and
the wood was stained and varnished. The tube boxes are supported by a short plastic
wall and silicone glue holds them in place.

This was a fun project constructed by Mike, WASMCL, John, WBCAE, and myself
while Mike and John were visiting me last year. ER




Collecting/Repair Restoration

Tips

Dri - Transfer Lettering,

Nothing dors as much o dress up
home-made equipment as the use of mod
erndri-transferlettering,. Letters and com-
plete radio-related wond st ane available
for use on transmilters, receivers, hi-h
audioequipment, test gear, ete. Very small
letters and numerals are available (or
marking frequencies on dials. Letter sefs
come in both black and white.

Divi-transfer letters (DTL) ane much
carsier o use than the old decals that they
replace. No water 15 used thus eliminat
ing theold problemottherr shidmg around
on the panel dunng application. And,
best of all, there is no refloctive plastic
substrate 1o give away the secrct that at's
not a professional silk-screen b,
Application of Dri-Transfer Letlers
(DTL).

1. Place the painted panel to be lettered
on i desk or tableand hold it in place with
masking tape

2. Stretch a string across the panel as a
guide to whene the word or label is to be
positioned. Secure string, with tape.

3. Place the DTL sheet on panel with
desired word in chosen position.

4. While holding the DTL shovt so i
can’t move, rub a soft penal (1 found a
green coloring pencil works well) back
and forth across every letter of the word
Carefully lift one end of the DTL sheet to
see if all the letters transferred to the
panel. If not, lower the sheet and rub the
areas that didn't transfer. With practice
you will sucoeed on the first try.

5. PMace the DTL protective backing
sheet over the word just transferred. Us-
ing the convex sideof your fingernail, rub
against the backing shect to press the
word firmly into contact with the panel
This insures good adhesion

6. When all kettening is in place, spray
the panel with a clear acrylic spray s h
as Krylon. Do this in four or five steps
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The first two or three coats must be very
light to avoid lifting, the letters or words.
The final coat should show even coating
ol the pancl

7.1 you do not wish to spray the entine
panel, cover vach individual wond with
clear fingernail polish, | use Super Shine,
Shiny Top Coat by Sally Hansen
Remaoval of Dini-Transfer Lettering,.

Adter you've used your equipment for
a while, you will think of sormechanges or
improvements and it will be necessary to
remove one or more DTL words so you
can add new ones. This is not as difficult
as you may think, although | recommend
Cxperimenting on an old panel first

1. Use a small Q-Tip (small prece of cot-
ton wrappod around the end of a wooden
tooth-pack) and laoquer thinner. Apply to
the IITL and work in small sweepmg mo-
tions until all of #t is hifted and removed.
This will soften the underlying paint and
mar its appearance but this can be keptioa
mvimirmm i you useonly a srnall amount ol
lacguer thinner and confine your efforts to
the sallest are necessary.

2. When the lacquer thinner has evapo-
rated, carefully smooth the area with No.
60 emery paper.

3. Retouch the damaged area with paint
of the same color using a very small model
maker's brush. When the paint s nearly
dry, it can b smoothed by pressing a
shoet of teflon-coated paper against it - |
use the backing shoet on which Avery or
Dennison removable labels are supplied.

4. When the paint isdry, apply the new
DTL as outlined above,

5, The DITL can be protected by applying
a thin coat of nail polish as outlined above,
Where to Get DTL Stock.

Antigque Electric Supply in Tempe,
Arnz., carries dri-transber letters in both
black and white suitable for most home-
made equipment. See their ad in this is
sue and =end lfor their catalog. Most large
art stores carry sheets of alphabets and
numerals. My favorite is a brand called
Cootype by Geographics, Inc.

Bob Dennison, W2HBE
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2 Meters - 144.4, calling frex., activity in most citics; 6 meters - 504 calling freg.
10 meters - 290-29.2 window; 12 meters - 24965 calling freg.; 15
meters - 21.400 - 21.450; 17 meters - 18.150 calling froq ; 20 meters - 14.286 for
the nightly SPAM net starting at 500 CA time, 40 meters - 7160, 7195, 7290 are
the main freqs. Westcoast SPAM  net every Sunday afternoon 400 PM on
7160); 80 meters - 3870, 3880 and 3885 are the main fregs. Westcoast SPAM net
Wednesdays nights, 900 PM on 3870. AM Swap net Thursday nights, 7:30 PM
on 3885; 160 meters - Gray Hair net every Tuesday at 800 PM EST on 1945,
Mostly sporadic summer-time activity but during the winter signals can be

heard anywhere on this band.

From the Editor:

The Fall and Winter Operating Season

Now is the Hime to be getting ready for
the fall/ winter operating season. All our
antenna work should be done now while
the weather is nice and operating condi-
tions kevp us off the air. If we have shack
feRovations O Tepairs o our man ngs
we should also be doing that now

I think we're going to have a good fall
and winter. Our numbers have increased
dramatically and after such a bad sum-
mier {my observations are that conditions
have been terrible) we'reall going to spend
as much time as possible operating our
stations.

15 meters is going to beinteresting. As
ten goes dead (it's almost there) 15 is
going to be it's replacement. I'm hoping
we can get some serious AM activity go-
ing on this band. I've been listening on 15
- mostly above 21.400 - and I've heard
some AM activity but nothing up to the
level that | expected this summer. Of
course, as 've said, condibons - nose/

tion- have been awful. Next
month we should see conditions improve
and the level of activity start to increase.

20 meters is still my favonie band bant
with Les, K6HQI, (net control on 14.286)
on the road, the level of activity there has
dropped off as well; look for it toincrease
when Les gets back on with his 833A's.
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| wish there were more 40-meter activ-
ity out here in the West. We did have our
4-meter Saturday night "bashes” for a
couple of years but we've never had the
all-day, most-oi-the-mght activity that's
the nowrm on the cast coast. Maybe we
have to promote more 40-meter activity
out here

75 just pever seems to expand much off
of the standard ‘channels’ - 3370, 3880 and
3885 For a while, a couple of years ago,
we had some Colorado activity around
350, Maybe we should start operating
more down there.

The last band to consideris 160, 1think
war're going Lo be have more AM activity
down there this year than any year in the
history of amateur radio. One reason that
| say this, is that there isa large  number
of broadcast transmitters being restored;
and 160 is their band . | know of at least ten
broadcast transmitters that are in the pro-
oess of being restored / renovated for 160-
meter operation. I'm sure there are more.
I think this is very exciting

We still have a couple of months untill
fall and then a couple of months until the
real good conditions of winter. [ can't
wail! NeCSW/Q



Dick Wagner, KB2EGG, with some of the gear he acquired at the most recent
Deerfield, NH, ham swapfest.

Tom French, W1IMQ, at Deerfield, selling his books on Vibroplex products. Note
his '"Vintage' car in the background.
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Lance Johnson, KIMET, with his vintage gear. He uses the Valiant Il and 75A-4 on 160
meters and the 32V-3 and 75A-3 on 80-10.

Bob Braeger, WA6KER, with a classic vintage station; Johnson Ranger 1 and

Hammarlund HQ-160.
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LETTERS

Dear ER

Yes! Teletype isstill alive and florishing
amongsta dedicated few inthe US! There
isa small group of collectors of the “greasy
widgets” who keep in touch on an irmegu-
lar basis and we keep UPS busy carrying
our treasunes betwoeen us.

I have been an avid Teletype fan for 32
of my 33 years as a Ham. | was only 13
when | got my first Model 26, with the
help of Bryon, W2ITP, who happenad to
live im my town. | was fortunate to Land a
pb with New York Telephone Company
intheearly 1970s as a Teletype repairman
and 1 iterally “died and went to Heaven™
Unfortunately, TTY was on the way out
by the late 7's and the big thing was
“data”. | personally helped a lot of local
hams get on RTTY, mostly through fixing
machines and building T U s It was a lot
of fun.

Since then, | have been collecting the
castoffs. As you mentioned, no one wants
the stuff anymore soit's sasy 1o get nowa-
days. 1 have a collection of about 25 ma-
chines, many of which are the 28 line (the
Cadillac), | also have 28's, 32's, 33, and
even a Model 38, My good friend Bill,
WANZY, in Louisville, KY, has quite a
collection as well. We constantly swap
parts and such,

Pve also begun collecting the terminal
units that nobody wants, It's not unusual
to pick up a HAL ST-5 for $10! | also have
a full 6-foot rack of military RTTY gear,
with the requined R-390A neceiver,

I have wanted to advertise for RTTY
gear in the ER ads, but hesitated that |
would be spoiling the intent of the maga-
zine. Now that you've opened the Aood-
gates, I won't be so timid. Of course, lalso
have the requisite S-Line, Ranger, otc,
that qualifics me to belong to your frater-
mity?

M be watching to see if you uncarthany
more closet Teletypers. Will write again

soon to update you on where some of the
more famous KTTY'ers have gone.
Jack Hart, WAZHW]

Dear ER

I read your article on vintage RTTY and
1 too would like to soe a renewed interest
| bought my model 15 and terminal unit
from Byron Kntzman, K2JTP, when he
and | both worked together in the early
6i's. The Twin City TU was his oniginal
onc. | changed the auto start relay and
added a mark hold feature.

I remember when | got my receiver
gorng and was tuning the range finder in
November of '63. | was listening to UP
which made good copy. The bell started
ringing and before my eyes was the first
report that President Kennedy was shot in
Dallas! A week Later my transmitter was
in operation and | had a great time for
many years until they went to 170 cycle
shift. | bought atransistor TU out of Florida
but my HRO-50 and 32V-3 are not stable
on 170 cycles.

If enough interest could be found back
on 850 cycle shift | would like to get back
on again with the old Twin City TU.

Bud Gross, WOBYC

Dear R

In view of thearticles on broadcast trans-
mitters, | have a little story o relate about
my experiences with a Collins 20V-1,

In 1956 | was managing KFML-FM, in
Denver, when the owner and | decided to
add AM. We bought a new 20V-1 and |
installed it and put it on the air. Every-
thing was going fine until the thunder-
storm part of the fall of 1956,

The transmitter started to go off the air
for no apparent reason. Then we lost the
modulation transformer, which Collins
replaced al no cost o us. After several
mone transmitter failures we lost the soc-
ond modulation transformer. This had
Collins confused, so they sent us a new 5-
KW maodulation transformer. This solved
the iransformer problem, but now the arc-
overs started jumping four-inch porcelain



insulators in the final cage. Inthat particu-
lar model of Colling, they ran the bias
supply on the final cage components and
the B+ was shunt led to the plate of the
final tubes, They said they ran the bias
voltage to the final tank so that any arcs
would trip a relay in the bias supply and
would momentarily remove the final plate
voltage from the final to kill the arc. This
made sense to me, but we contimued to
have outages from plate overload on arcs.

1 asked Collins to set up a test transmmit-
ter in the lab to see if they could achieve
the results we were having,. They did, and
acouple of days Later they called and told
me about a litthe relay on the front inset
panel. They said for me to place a short
between two of the leaves on that relay.
They said that an over acalous ENCI-
NEER had decided they should also open
up the cathode circuit of the final when-
ever arc caused plate voltage removal to
kill the arc.

Tomakea long story short, they had not
checked the relay o be sure the plate
voltage was removed before the cathode
circuit was interrupted. As it turned out,
the cathode of the final was opened with-
out removing the plate voltage on the
final, thus creating an infinite impedance
for the platecircuit throug h the secondary
of the modulation transiormer, which
caused horrendous voltages to be gener-
ated in the final tank assembly and ex-
plained why it was jumping 4-inch porce-
lain insulators and anything else it was
exposed ...

We pever had a single case of trouble
with that transmitter thereafter. As far as
I know, that jumper is still across the relay
contacts on that 20V-1,

Art Robinson, WNIWV

Dear ER:
| just received a letter from Robert
Bennett, a subscriber in Las Cruces, N
Mex. He sent me a letter cormecting some
errors in the K-390A senes article that
appeared in the the 4/91 issue of ER
Mr. Bennett says, in pan__“the CV-1982

is not a dual diversity converter, it uses
only the output from a single receiver. It
does use automatic frequency commection
and has provisions for subcarmier ecep-
tion. However, to use these features, the
transmitted S5B signal has to be ina spe-
cial format, that is, it must contain an out-
of-band transmitted carrier reference. The
purpose of the AFC and subcarner is to
drive a secure voice (crypto) devise. For
normal SSB reception, the iwo features
should be turned off via switches on the
front panel. As far as | can determine, the
CV-1982 1= unique tothe AN /TSC-26 The
TSC-26 is not a space lwerminal, as you
state. The TSC-26 15 a communications
central used by Spocial Foros__to pro-
vide communications to their agents de-
ployed in hostile termitory. The TSC-26

s several modes of communica-
tions in the HF band. The most important
15 high speed burst Morse, the unit also
provides secure TTY and secure /non-se-
cure SSB voioe..”

I surc wish | could have gotten this
corrected information when | was looking
for L
Ray Osterwald, NODMS

Dear ER

Shortly after the June issue of Electric
Radio came out showing the telephone
filter 1 have been using, | received a letter
from Ed, N3GWE, withacopy of an article
that Bill Orr, WeSA, wrote for CQ Maga-
zine, April 1991, showing the filter in
greater detail, | certainly want o give
credit where credit is due? One thing he
mentions that | was unaware of is that
greater attenuation can be gained by keep-
ing the 0047 caps at least 2 inches apart.

Even though my filters have had the
caps less than 2 inches apart, they have
worked wonderfully!” He mentions that
at a distance of 5/8 inch, the filter attenu-
ation drops about 10 db.
Steve Miller, WAS|IT



Lee Faber, W7EH...Radio Pioneer

by Barry Wiseman, N6CSW/O)
4 Aspen Place
Durango, CO 81301

Part Four

Lee continues:

“Within days of the PPearl Harbor inci-
dent, | recerved a telegram from the War
Production Board telling me that | had o
supply them with a list of all the raw
quarty, semifinishod products and fin-
1shed products | had on hand. This kind
of scared me because | didn’t think any-
one in the government even knew | was
in the business of making crystals. At that
time it was st o sideline for me. And
thena few days later Motorola sent a man
out - his namse was Elmaer Wavering - to
iry 1o persuade me to get inte crystal
manufacturing ina by, way. They neodod
thousands and thousands of crystals

“Then | got another telegram from the
War Prodoction Board. They told me to
come to Washington. When | got up there
they sid that they wanted me o go to
work for Bendix Corporation in Balti-
more in theirerystal department that they
werre setting up for war production. | had
a home and a family and | didnt want to
move to Baltimore so after thinking about
it a bit | said,”TN go home and expand the
crystal business that | have now”™. The
man | was talking to at the War Produc-
tion Board thought that would be all
rght,"But did | have the money to get
started?” | replied that 1 didn’t have much
money and he said, "IN give you a line of
cridit for S250,000." 1 just about fell out of
my chair; I'd never heard anyone ever
talk about that much money. In a way it
scarcad me; at that time | was making
about $125 a month. | went back to Sand-
wiach without talking any more about the
S250, 00,

“1 was really in a dilemma. On the one

hand | wanted to get involved - and prob-
ably would have to get involved - in some
asprect of crystal production for the war
effort, but | also didn't want o take a
chance on losing what Fhad. 1 had a good
b with the power company, by now |
had been with them nearly 20 years and
was a supervisor over about 5 orb towns.
I was making $125 a month and could
look forward to a pension. I'd been
through the depression and had a decp
approciation for security. And also had
to consider my family, Up to this point, |
had provided them with a comiortable
lide and | wanted to continoe doing so.

“"When | got back toSandwich, | went to
sew a friend of mine, James Knights, he
wasabout my age and also a ham (9HMZ).
He operatied an chctncal repair business.
He fived radios, automotive clectrics and
rebuilt battenies and that son ol thing. |
tokd Jim what | was up against and asked
him il | could start up my crystal business
in the back of his shop. He said that |
conld, soheand 1 bailt a little room inone
corner about 12 by 12 and [ hauled in my
equipinent and started making erystals.

“As the business started to grow Jim
started helping me. | was getting a little
apprehensive about the power company
finding out about my business so | asked
Jim if we could put everything in his
name. I'd just be helping him out; that
would be the appearance of it at least. So
that's the way the James Knights Com-
pany got started. Jim wasan honest, hard
working and reliable man.

"We didn't form a formal partnership
until we had been working together for
several months, and then it was only on
the adviseof our frends. One friend, who
was the postmaster and also an accoun-
tant, advised us to st up an acounting
system bevause he sand the government
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James Knights, Maurice Druesne (an engineer) and Lee in 1944. This photograph was

taken in front of the James Knights' factory. The display contains crystals in various
forms, from raw quartz to slabs to the finished product.

was going to require it. Another friend,
who was a lawyer, advised ustoset upa
partnership or corporation. Neither Jim
or | really knew anything about business
atthat time. Then we wereadvised to get
some capital together to get the company
going, so we both mortgaged the equity
in our homes and came up with $4000
each. You might say that the James
Knights Company started with that $8000.
We never did take any of the credit
offered tous by the War Production Board.

"We stayed in Jim's original building
about a year. It wasa tumble-down sort of
building but we had a local contractor
comeinand kind of shore it up. When we
outgrew that building we bought a much
larger one across the street. We kept Jim's
building as a machine shop. We were
building most of our own machines - jigs,
grinding tables, and special equipment -
at that time. There was no other alterna-
tive. Later we bought a lot of machines
and equipment from the Atlas Corpora-
tion. They started adapting things like
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pressdrills for lapping machinesand table
saws to accommodate diamond wheels
that we used to wafer mother quartz, etc.
I think their main business was making
tools and home workshop stuff for Sears.

"Our philosophy was always to do the
best job that we could. We worked hard
and put everything we had into the busi-
ness. Jim and | both had ideas about how to
make crystals better and more efficiently
and we worked hard developing new pmd -
ucts. But we also had some very sharp
people working for us. I think we had
around 10 engineers with us most of the
time - some good, some bad. Most of them
werejust very smart, practical people; very,
very few of them had formal educations in
engineering. Most of them were also hams.
| was always eager to hire hams because
they came with a knowledge of what we
were doing. One of the most important
engineers we had was Robert Berge. He just
died about 3 years ago. He was also a good
friend of mine. Another good engineer was
William Cotteu.

continued next page




The James Knights Co., Sandwich, Illinois

"Then the money began to roll in. We
were getting big prices for our crystals.
We went from about ten or twelve em-
ployees at the beginning to around 300 at
the peak, just before War's end. We were
the largest employer in Sandwich, of
course.

"The crystal business was very, very
profitable. Selling to the government dur-
ing the war was almost like a license to
print money. There were some compa-
nies that maximized their profits by be-
ing less than honorable. For instance the
government had set an upper limit of
$500,000 gross sales that acompany could
achieve before their contract had to bere-
negotiated. Most of the crystal companies
stayed below that amount because the
profits were enormous to begin with and
they thought that they could do a half a
million worth of business and comeout at
the end with a lot more money than by
doing a million dollars worth of business
and letting the government renegotiate
their contract down to a point where
maybe they'd make 10 or 12 per cent
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profit. The year we were renegotiated
they allowed us only 12-1/2 per cent.

"Another angle some of the companies
played was running up their expenses
because under the renegotiation regula-
tions their profits were based on their
cost. I guess I should have hired 25 jani-
tors but I wasn't sharp enough to know
that. I never hired any more people than
I really needed. And our people were
very, very productive. Where other com-
panies had a lot of young people that had
not developed good work habits, we had
mostly older people who knew how to
work.

"Another thing that we did that wasn't
very profitable during the war was to get
involved in very specialized crystals. The
real money makers were the simple crys-
talslike FT-243s and that sortof thing. But
in retrospect | think the experience we
gained in developing and manufactur-
ing 'high-tech' products during the war
really helped us survive after the war.

"When the war ended we just closed
the plant. We didn't have orders to fill



The JAMES KNIGHTS Co.

SANDWICH, ILLINOIS

-~ .

oursuppliersand so
on. | called up all
the companies that
we owed money to
and reassured them
that they would get
their money, that
eventually all our
bills would be paid.
I paid them all
something on what
we owed them ev-
ery month. All my
creditors, most of
them suppliers,
wentalong with me
very willingly.

"If it weren't for
the war | suppose |
would have carried
on making crystals
parttimeand would
never have gotten
into it in a very big
way. At the end of
the war, there were
some 70 large and
small companies in
thecrystal business.
Shortly after the ar-
mistice there were
only 5 and I'm very
proud that the

and there was nothing else we could do.
Jim and I stayed on of course and some of
our key employees. The total number ,in-
cluding Jim and me, was probably about
15.

"Although we were not broke, the James
Knights Company was deeply in debt,
most of our profits had gone to improv-
ing our plant, And at the end of the war
the government reviewed our contracts
and we had to repay them something on
the order of a million dollars. We had to
borrow most of that. Things were pretty
tough immediately after the war. I re-
member that we could not pay our bills to
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James Knights com-
pany was one of
those. The challenge now was to survive
in the business without the lucrative gov-
ernment contracts.

"I might mention that now that the
war was over, | was back on the air
and it was just great. Ham radio was
always - and still is -a very important
part of my life." ER

Part Five next month



Tuning Broadcast Transmitters

Whaddya mean - don't dip the final ?

by Dick Houston, WAPK
159 Sortais Road
Durango, CO §1301

Some of you who are adapting older
broadcast transmitters to ham use may
run across some mystifying instructions
about tuning up. You may rncad some-
thing like “adjust the plate tuning control
to obtain minimum plate current, then
turn the control clockwise until the plate
current increases 60 milliamperes”, or
maybe "adjust the plate tuning control to
abtain minimum plate current then ob-
servie the remote antenna circuil meter or
the line current meter and adjust the plate
tuning for maximum output current”

What's going on? Don’t you always dip
the final {or other stage) plate current to
minimum? Well . as the old BC engineer
might have said, it depends! We'll gt
back to what it depends on and why, but
first - why haven’t most hams heard of
this difference in tuning procedure?

There are twio reasons:

The difference becomes greater as the
Quof the output tank circuit gets lower. A
Q of 12 is usually specified as the best
compromise among the various factors
for the RF bandwidth required for good
voice transmission - up to maybe 3500
hertz. To obtain the required bandwidth
for broadcast use (FOC requires good re-
sponse for AM up to 7500 hertz and most
high-quality transmitters do a little bet-
ter) a Q of 4 to b was common, 5o the
average ham transmitier would be much
less likely to show the difference wi're
talking about.

The main reason, however, is that the
differenceexists only if the coil in the tank
circuit is adpusted, and not I:.’I‘Il:-t‘.lp.n‘imr
Most, if not all, ham transmitters use a
vanablecapacitor totunetheoutput stage
Because of the lower frequencices and the

resultant larger capacitorsinvolved, most
broadcast transmitters were turned by
adjusting the coil in the tank circuit. This
was typically done by moving a metal
vane of some kind into the coil, or by
rotating a contactor so that it spiraled its
way along the inside of the coil.

Back to the tuning — even if maybe we
don’t “dipthe final”, we certainly tunc the
output arcuit to resonanoe. What wemean
by resonance is the villain in our story
We are accustomed to thinking of reso-
nance as the condition in which a paral-
lel-tuned circuit has the highest imped-
ance. As a matter of fact, parallel reso-
nance is more accurately defined as the
condition in which the impedance of the
circuit is purely resistive, even if it is not
maximum. For best efficiency and sym-
metrical bandwidth around the center
frequency, the pure resistance circuit =
what we want. Let's look at what's in-
volved. We'll assume a 50-ohm coaxial
cable load, although a really old transmit-
ter may have been designed for higher-
impoedance open-wire line, The principle
is the same in any case.

Earlier transmitters used a parallel-
tunexd output tank circuit with the load
vither tapped across the lower end of the
coil or link coupled tothe coil, as shown in
Figure [ (note that in thisand all following
diagrams, only the RF paths are shown,
with any DC isolation such as coupling
capacitors omitted for simplicity). Either
way puts the load resistance into the in-
ductive branch of the tuned circuit, Later
transmittersuseda pi-network out put tank
as shown in Figure 2, which shows how
thee pi net is very similar to the circuit in
Figure 1, with the load resistance still in
only the inductive branch of the equiva-
lent tuned arcuit. The pi output capacitor
isrelatively largeand mainly controls load-
ing, and the input capacitor connected to
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Figure 2

the plate is adjusted for tuning. The point
is that in any standard configuration the
tuning capacitor can be considered as
pure capacitance and the load resistance
appears in the inductive part of the tank
circuit. Notice what this is saying: if you
adjust the tuning capacitor, you ane not
alfecting the resistive load in the tank
cireuit; but if you adjust the coil you are
varying not only the inductance, but also
the effective value of the resistive load in
the circuit! That's where our difference
comes from.

If you're the mathematical type, you
can easily set up a formula for the paral-
lel impedanceof the tank circuit, with the
resistivie load in the inductive branch.
Then you can solve for zero reactance
and also differentiate and solve for the
maximumimpedance, Butyoudon't have
to be a math whiz to see the effects (f we
use a graphical approach, so that's what
we'll doo

First, let's look at Figure 3, which shows
the currents that flow in a paralled circut
with no resistance. We'll assumee that the
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RF voltage across the circuit is constant
over the small tuning range involved,
which is close enough to demonstrate the
effects. With a certain RF voltage across
the circuit, RF currents will flow through
both the coil and the capacitor. The cur-
rent through the capacitor will lead the
applied voltage by a phase angle of 90

continued neat page




Broadecast Transmitters from previous page

Figure 4

degrees and the current through the coil
will lag by the same amount, as shown in
Figured. If the capacitive reactance equals
the inductive reactance, the currents will
be equal (by Ohm's law). Since there is a
180 degrees phase between the twao cur-
rents, the resulting RF current into the
tank circuit will be xero, which says that
the circuit’s impedance will be infinite.
This is, of course, a hypothetical case,
since there is always some resistance (loss)
in a real-life circuit.

Now Jet's put the load resistance into
the inductor side of the circuoit and see
what happens. In our diagrams we'll as-
sume that the RF voltage is horizontal to
the right, bul we won't show it to avoid
cluttering up the diagrams. Before we go
any further, however, let's review how
simple addition is done on vector dia-
grams with two vectors starting from a
commaon point, Figure 4 shows vector A
painting straight up and vector B point-
ingdownandiotheright. To add the bwo,
we draw a line parallel to each one and
then draw a third line from the point of
origin to where the two new lines meet
This third line represents the sum of the
original two - it's that simple.

Mow we are ready to draw the dia-
pgrams for our tank circuit. Note that the
vectors that we have drawn represent REF
currents. However, the DO plutu current
in a class-C amplifier is the sum of all of
the short pulses of plate current at the RF
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Figure 5

frequency. So we can say that whatever
resulting KF current we determine can
also represent the value of DC current, at
least so far as its relative values are con-
cerned, The purists among us may object,
but let's label the vector sum of the two BF
currents as the DC plate current we mea-
sure with a meter - OK?

We're nearly there, so hang on! Figure
Sislike Figure 3, except that now we have
included some resistance in the inductive
branch so that the current in the codl is at
an angle of less than 90 degrees with
respect o the input RF voltage (which
you will remember is aimed straight to
the right, although we agreed to leave it
off the diagrams). The resulting current
through the parallel tank circuit is not
zero, as in Figure 3, but is n:pnw:ntud by
the sum vector labelled Ip. This is the RE
current flowing into the parallel circuit
from the plate, but as we agreed, it also
represents the DO plate current

Now we get down to the "nitty-gritty”
of our investigation, Figure 6 15 like Fig-
ure 5, except that it shows the currents for
three values of capacitance (the larger the
capacitor the greater the RE current). The
point labelled C can be seen to produce
the minimum plate current, which also
points directly o the right, indicating
sero reactance. If we increase the capaci-
tance to the value marked C4, or reduce it
to the value marked C-, note that the
vector getslonger, meaning a higher plate



Figure &

current, and also departs from the direct
right, indicating, that the tube load is niot
purely resistive. That's what we said
would happen il we tuned thecapacitor -
remiembier?

MNow look at Figure 7. It's the same as
Figure5, excepl that thistime we've shown
three values of the inductance L (the
higher the value of L the lower the cur-
rent), The value marked Lo is chosen to
produce the shortest resultant vector,
which is the dip in the plate current, But
note that the vector is pointed partially
upward, so the circuit 15 not purely resis-
tive. Increasing theinductance to the point
L++ further increases the plate current
and the phase, so that's no good.

But look what happens when we de-
crease the inductanoe to the value marked
L. The vector representing the plate cur
rent increases, meaning higher plate cur-
rent, but it now points directly to the
right, meaning pure resistance. Further
decreasing L increases the plate current
and the phase angle, s0 we obviously
don't want to'do that,

50 there you have it - the answer to the
odd tuning instructions we mentioned at

31

Figure 7

the start. When you adjust the coil for
minimum plate current (plate dip), you
have located point L. Mow to get actual
FESONANCE - Zer0 reactance - vou adjust
the coil in the right direction {lower in-
ductance) to reach the point L, If the in-
struction book says to increase the plate
current a certain number of milliamperes
or a certain percentage, that just means
that the manufacturer has determined
the amount off dip that will give you the
wero reactance condition
I rest my case! ER



5-Position T/R Relay Controller

by David Ishmael, WA6VVL
1118 Paularino Ave.
Costa Mesa, CA 92626

Now that I have collected a fine stable of vintage receivers, | was going to buy a 5-
position (or so) antenna switch so that | could use them. When [ connected my 75A-2 and
DX-40 for my first AM QSO last year, | realized that a simple antenna switch was not
going to cut it!

As a result of that (brief) experience | designed and built the 5-position T/R relay
controller. Even though I used my ‘junk’ box and bought most of the parts at swapmeets,
I still managed to spend $60 on this project!

Here are some of the features of my controller:

* 5 positions with individually isolated SPDT rcvr muting contacts and BNC-type
connectors for the antenna.

* A separate set of DPDT contacts for external control applications.

* Built-in XMTR switching for my DX-20/DX-40. | haven't tried to switch the Viking
I with it (I use the external T/R relay),

* Local/Remote operation. I used a 115 VAC relay for the main T/R relay. 115 VAC
from the controller can control an external T/R coaxial relay. In the local mode, the front
panel REC/XMT switch controls the controller. In the remote mode, 115 VAC from my
DX-40, Viking I or remotely mounted T/R switch controls the controller.

Homebrewing is alive and well! | can now switch antennas among a 75A-4, Drake 2-
B, HQ-170C SP-600 and a Kenwood R-1000. ER
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Front View of T/R Relay Controller

Rear View
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receiver, by constant research and ready
acceptance of new and sound develop-
ments in radio science.”

In later years, Halligan remarked pub-
licly several times that he was most proud
of Hallicrafters’ contribution to military
communications, especially during WW
Il when the company produced some
50,000 5X-28 receivers, several thousand
BC-610 transmitters (an outgrowth of the
HT- ham rig) and other short wave gear
that provided vital links for US. and Al-
lied armed forces.

It was an carly association with the
military that first interested Halligan in
radio. Barely into his toens, the young
Bostonian heard a huge spark-gap trans-
mitter at a ncarby Navy shore station
bleeding into his crystal broadcast receiv-
ing set. His fascination led him to learn
Morse code, and in 1914 he earned his
first amateur call, TAEH.

By 1916 Halligan had a commercial
ticket and soon thereafter, just out of high
school, he was hired by the Marconi Co.
as a shipboard wircless operator. When
the LS entered WW L, Halligan served as
a Navy radioman.

After the war, Halligan obtained a new
harm call, 1UL, and began studies in elec-
trical enginecring ot Tufts University and
then won an appointment to West Point.
However, before carning a degree,
Halligan left school to pursue his two
great loves: his sweetheart Katie, and ra-
dio. He married Katie and, atter a brief
stint writing radio columns for newspa-
pers, Halligan went into the radio busi-
ness, first as a parts importer's repre-
sentative and then as a retailer. He called
his Boston store The Radio Shack; it was
the seed which grew into the retail radio
empire known by that name today, al-
though Halligan's association ended af-
ter a few years,

In the late 1920s Halligan moved to
Chicagp, then a hotbed of radio manufac-
turing, activity. He worked successfully
for a whileas a representative for compo-
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nent makers, but dreamed of secing his
own name on high-quality sets. When he
launched the Hallicrafters Co., his inan-
cial backing was shaky and he was
hobbled by the lack of a license to use
basic circuits patented by RCA. These
problems led to business alliances with
Silver-Marshall and Echophone to get
production rolling,

Despite the Depression, Hallicrafters
s00n was turning a profit, thanks to the
nation’s appetite for newfangled radios
and Halligan's aggressive marketing. Bob
Samuecison, lured personally by Halligan
away from Collins Radio in 1938 to de-
sig;na line of transmatters for Hallicrafters,
recalls: “There were many days when Bill
didn’t come in “til noon because he'd been
out in the bars on Rush Street with cus-
tomers the night before. And he treated
suppliers really well, too, so we usually
got first crack at new components as they
were developed ™

Halligan's ongoing activity on the ham
bands, as WOW ZE and later W9AC, made
him a challenging boss because he regu-
larly gave the latest Hallicrafiers rigs thor-
ough workouts on theair. "He knew what
the radios ought to do,” says Samuelson,
noting, that Hallicrafters in its heyday
was a great place for a creative engineer
to work. "Bill attracted good people. He
knew everybody in the plant by name, He
had a helluva sense of humor, He could
be tough — he could chew us out one guy
at a time, or as a group. But he was fair,
and he created a great work atmosphere.
We all felt tremendous loyalty toward
him.”

Fritz Franke, who followed Samuelson
as Hallicrafters’ chief engineer in the mid-
1940 and remained Halligan's top aide
into the 1960's, agrees that Halligan wasa
demanding boss but also a funloving fel-
low. "He had a good sense of humor, and
he expected other people around him to
have one, too,” says Franke, now 84 and
hving in a Chicago suburb. "He did a lot
of things that were new and good for
business. | worked for him for 30 years
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and was very close to him in the last years
of Hallicrafters, and he was always surpris-
ing me with ideas. | had my own business
when heasked metogo with him, and 1 was
making a litth: money at it, too —but | never
was sorry that | went to work for Bill ™

During WW I, Hallicrafters operated 14
plants in and around Chicago, employing
thousands of workers to keep up with miki-
tary production orders. Part of Halligan's
remarkable sucoess indealing with the Sig-
nal Corps and winning Army contracts
could be traced back to the two years he
spent at West Point in the carly 1920's and
the fact that some of his former codet class-
mates had bocome key procurement offic-
ers,

With the return of world peace,
Hallicrafters engineers resumed develop-
ment of ham gear. But Halligan also was
eyving theconsumermarket. The company
began producing TV sets, hi-fi tuners, clock-
radios, etc., aimed at living rooms and bed-
moms rather then ham shacks. In a 1945
interview published in Radio-Craft maga-
aine, Halligan explained his view of an
expanding clectronics marketplace: W is
the natune of the industry, the very natune
of the subject, to be imaginative, o be un-
lirmited and uninhabited, to take a chance,
to say ‘Maybe it can be done.," and then
proceed todo it

Halligan was forced o reassess his en-
thusiasm in the 1950' when Hallicrafters
found itself losing out amid the cut-throat
competition of the consumer market. He
decided to retumn the company to its roots
and concentrate on serving hams, the mili-
tary and other senous shortwave commiu-
nications customers, iIncluding those in the
emerging acrospace industry. A 1953 Cha-
cago Tribune artiche said of Halligan: "Be-
cause of his prommence in the industry, he
issometimes referred to as " Wireless Wille'
or ‘Radio’s Number One Ham.™

Inthemid-1950s, Halligan struck ashon-
lived deal to sell Hallicrafters, He soon
regained control of the company and con-
tinwisd ab the helm for another 10 years,
Hallicrafters was sold to Northrop Corp. in

1966, The company stumbled along for al-
most another decade. Then the once-proud
Hallicrafters name became mired in a con-
fusing series of transactions, and finally
disappearcd from the marketplace alto-
gether in the early 1980s.

In keeping with his founding philoso-
phy. Halligan's legacy includes a number
of innovations that debuted commeraally
in Hallicrafiers ham gear: first communica-
tons receiver to employ metal tubes and
iron-vore IF transformers (SX-9 in 1936),
first dual-diversity receiver (DD-1 in 1937),
first S50 receiver (SX-88 in 1954) and first
selectable-sideband receiver(SX-Hin 1955),
the calibrated S-meter, automatic noise-
limiter, tbee-noteh filter, digital electronic
keyer, etc. Under Halligan's leadership,
Hallicrafters also led early development of
compact, transistorized transcvivers with
its startlingly farsighted FPM-200 in the
Late 1950s — only to be overtaken by other
manufactunTs who and mass-
produced similar units in the 1960s.

In all, Hallicrafters marketod well over
100 different models of ham-onented re-
cevers, some three dozen transmitters and
amplificrsand a sconcoftransceivers. Many
of the rigs remain in use today or are being
rediscovered and restored,. Collectively,
they carmed William |. Halligan a special
spot in the hearts of vintage shortwave
communications gear enthusiasts every-
whare,

Halligan is survived by two sons, Wil-
liam Jr. and Jack; 10 grandchikiren and 12
groat-grandchilkdren. ER
Mike (YBrien, NONLQ

REFERENCES: "HeMakes What WeHams
Use,” QST, February, 1954; "The
Hallicrafters Story™ by Walliam 1. Orr, Ham
Radio, November, 1979, “Interview with
William |. Halligan™ by Theodore ]. Cohen,
CQ, August, 1984; Communications Re-
ceivers by Raymond 5. Moore; The
Hallicrafters Story by Max De Henseler,
The Hallicrafiers Company by Chuck
Drachis, The Chicago Tribune and The Chi-
cago Sun-Times, July 23,1992,



WRL Duo-Bander from page 9

lution it takes a steady hand to tunc in a
S55Bsignal | think most hams would have
been willing 1o pay for 2 head phone jack
but there should have boen a hole for one
on the rear of the chassis in any case.

Two low cost improvements should
have been provided. ALC would have
allowed replacing the front panel mic
gain control {and knob) with a 25 cent
screwdriver adjust PC board unit with
savings which would just about have paid
for the other parts. The result would have
been a nice new feature and even simpler
operation. Approximate temperature
compensation of the VPO would have
required only replacing an NPO ceramic
with the same value having an NOSO char-
actenstic: could this have cost even a
mckel?

These shortcomings, however, are a
mixture of the tolerable and the compro-
mises unavoidable in a no frills design —
mentioning them is hardly more than
whining. Look at the important things.
the receiver sounds great and is plenty
selectiveand sensitive; on transmit there's
ample power fora setin this class and you
get good audio reports. The features |
really want — an 'S’ meter, loudspeaker
and first rate AVC —are provided. The set
s light, compact, sturdy and reasonably
attractive. With so few controlsit'sacinch
o operate — a big advantage in a mobile
installation.

Owverall, the WRL Duo- Bander 11 is a
fine piece of work. Though its technology
was outdated, a quality two band home/
mobile rig and power supply for $300
was an unbeatable value, Considering
the problems of receiver design with the
transistors of the 60's, I'd be more confi-
dent of working a ‘weak onc’ with the
Duo-Bander than with an up-to-date sct
of the time.

I can’t help wondering if today's Yaesu,
keom and Ten-Toc world offers anything to
equal the Duo-Bander. With our economy
in a funk, the market for a sobid no-inlls
design at a rock bottom price might bea lot
better today than it was in 1969, ER

SE Station To Commemorate
Anniversary Of The Invention
Of Regenerative Receiver

R ]

The Will County Amateur Radio League
(WCARL) of lllinois has organized a spe-
cial event station to commemorate the
Hith anniversary of the invention of the
regenerative recoiver by Edwin Howard
Armstrong. The station will bie operati
on 7,138 plus or minus QRM from 12002,
Sunday, Sept. 610 17002, Sept. 13, The first
live people who make contactwith
WCARL's regenerative roceiver station
(WSOFR /RE) will be awarded the book,
“The Legacies of Edwin Howard
Armstrong”, all others will receive a cer-
tificate.

Frank W. Rasmusson, KAYVIPH, will be
operating the station wsing a homebrew
regenerative recviver. Others in the club
will be operating other stations on 558
and CW as part of the special event using
the call WOOFR/SE/SSB/CW, The SSB
frequencies are 28,400, 14.255, 7200 and
3900 Mhz (plus or minus QRM). The CW
frequencics anc 14055, 7.060 and 3.690
{plus or minus QRM). Centificates will be
sent to all contacts. The QSL manager for
the event is Lawrence G Wolfe, NOMWYV,
1205 Agnes Ave, Joliet, IL 60475, ER
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number count as 6 words. H:

payment for the extra words.

Hesperus, CO 81326

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

Please count the words in your ad and if you're over 25 words send

Non-subscribers: $3 minimum for each ad (up to 20 words). Each
additional word is 20. Please call or write for display

VINTAGE EQUIPMENT ONLY
ER
P.O. Box 57
PhoneFAX 3MB3-247-4935

words count as 2 words.

DEADLINE FOR THE SEFPT. ISSUE: SEPT. 3

FOR SALE: Repair and restoration on all
vintage equipment; 35 years experience. Har-
ney Wooters WEKS0, KWR E Manstield Ave,
Denver, (O BOZA7. (300) 7A-5314

FOR SALE: Military tech manual lstings, larg-
est stock in the world, over 50k - 85 refund-
able with first order. SASE for inquiries, Lee
Frank, POB 10770, |areisbuorg, PA 171050076,

WANTELX: Ovriginal LIS military radio techni
cal manuals, vintage 1942-1960). Clansmann,
Impasse 22Bis Ave. Gros-Malhon, 35000,
Reenmes, Franoe

FOR SALE: MNational NC-173 rovr, w/match-
ing spkr - $150; johnson Viking, Il X-meter
§150 Johnson mic - 34 Johnson low pass bl
ter - 25 Kay Murray, WA2UTU, 585 Morth
Star, East Aurora, NY 14062 (716) 652-8178

WANTED: EF Johnsaon SWR coupler 25037
and TR switch 25039 Also looking for a
chrome vibroples bug, Jefl, W7D, (208) 323
67

WANTED: GE YRS | 558 adaptor and Millen
#0456 IF ximr Joe Keda, KCOBTYL, 380 Dunsder
Dr., Camphbedl, CA 95008 (408) 374 Tel5

37

FOR SALE: Collins S Line aluminum knob
inlays: small (exciter /I"A tuning) - $1; 300L-1
£2; spinner/plain (main huning) - §3. Charlie,
K3ICH, 13192 Pinnacle Lane, Leesburg, VA
Z2075. CH3) 8225643

FOR SALE: Hallicrafters [TT-18, good oond.
BO. WANTED: Radiotron Desagner's | and-
ook by ROA, Steve Miller, WAZJ]T, 909 Wal-
niit S, Ere, PA IGG02. (H14) 454-5285 (w),
A54-3990 (h)

WANTED: Hytron 1 IYSLGGX or Taylor T-21
tubes, Have cash and parts to trade. Bob
Mattson, KCILE, 10 Jane Wood Rd, High-
land, NY 12528 (914) 891 -6247

FOR SALE: WEL Clobe Chief 90A, CW/AM
smir, w/schematic, very clean - $75; Heath
HR- 108 hambanad reve, w/manual, like new
£75; Johnson Viking Matchbox, 275 watt, very
nice - 575 Chick Dresescll, WIBPZ, 1089 N
Zist St Allentown, PA 18104 (215) 457-1608

WANTED: Any bug with shoeet metal base and
frame. Also ecarly Mac-Key with brass
nameplate. Tom French, W1MQ, "The McElroy
Colloctor”, 1M oreat Rood, Maynard, MARTSL
(508) 8971226
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FOR SALE: SX-101 and HT-37 - $185 for paur,
Hickock Cardomatic 123K tube tester - $45,
Mational NC-% CC rovr - 100 Knight R-100-
A rovr, wisphr - 355 TV2-B/U tester - S45;
Eico moded 753 xmir, less ps - $50. WANTED:
Swan 1011, model S8 external vio, model 14A
DC converter, VX2 VOX; Siltronix 1011, FD
INIA counter; other Siltronis acoessories.
Larry Coszi, Rt 1, Box 60, Solon Springs, W1
SBT3, (715) X78.2845

FOR SALE: Used technical books - radio, elec
tromics, military, test equipment, catalogs, ete.
List- §1 {atampws ok). Soltwave, Dept. ER, 1515
Sashabaw, Ovtonville, M1 48462

FOR SALE: Lafayette radio operating and ser-
vior manuals, schematios etc. If | don't have
iLthey never printed it. Pete Markavage,
WAICWA, 27 Walling 51, Sayrewnille, N
OSHTY. (S08) XI5 Aol

WANTED: Old books; magazines; Hand-
boaks; White's Radio Logy; first callbooks; old
writings on early mdio; issues of "Radio Maga-
zine”; D Forest stock certificates; plctures of
e Forest, Armstrong and Marconi. Call, write
or FAX. Please do not throw them away. |
pay shpg, Call, write or fax. Donald B Boland,
MIFYX, 28 Faulkner St, Malden, MA (12148,
(617 A24-5362, FAX 202 8412

FOR SALE: Mational NOX-5 w/NCXA ps/
spkr, VX501 external vio and manual - $250
plus shpg, Mark Waldman, WH2INW, 12 Hid-
den Meadow, Penficld, NY 14526, (716) 377
3843 eves 6-10 I'M EDT

WANTED: HRO60 coils type G/]/AA/AB
and pre-1950 ARKL Handbooks. B. Nadel, Box
29303, San Francisoo, CA 94129, (415) 3635825

FOR SALE: Hallicvafters HT- 128, near mint
cond., w/ong. manual - $200 pick up; Drake
C4 station comtral - $125. Dan Radclifie,
KFIBP, 5201 Plainview Phwy, Sassex, W]
SAED. (414) 2559165

FOR SALE: R-39%0A mweters - $30 per pair; othes
partsavailable Pal Keogh, WBSCKZ, (4140434
e

WANTED: Need ose. and final plate coils for
Hallicrafters HT-6, If you won't part with
yours | would appreciate construction data
s [ can restore this classic. Also need a junker
unit. Thanks. K. Haworth, W2PUA, 112 Tiltord
Ed , Somerdale, Nj OB0HI, (609) 781 4175

FOR SALE: Johnson Valiant, broadcast qual-
ity audio, spothes like new, no soralch condi-
tiom - $350. Will consider trade for equal con-
ditiom SX-115, SX-117. Don, KITWO, India-
napaolis, [N 46237 (317) 7884337 or 241-1000
iw)

FOR SALE: National NC- 300 - $150; XCU-300
xtal cal - 25, HIQ- 129X, w/ manual - $95; SR
100 $150, DX-60- $65, 75A -3 Mos.dial - 535 Ball
Jenkins, WASMWI, 11916 Donaboe Bend, Fort
Smith, AR 72916 (501) 6463859
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WANTED: Manual for HPSIE, 3TF7 tubes;
meters for KI%A; TEK 465 or 475 scope, must
be in very good cond. Clark Hatch, WOBT,
546 SE Peck R, Topeka, KS s6blls. (913) 235
m

WANTED: Buy and sell all types of electron
tubis. Harold Bramstodt, C&N Flectronies,
61 Fpp Lake Rd, Huge, MM 55008, (S(00)
421- 0397, (6120 4299397, FAX (612)-429.02497

FOR SALE: Johnson Matchbox, 275 walt w/
maded 114-520 - 825, Latayette HA 460 & moter
xcvr - $25; 2) Tayhor TZ40s - 520 for both,
Heath 1-19, hybrid patch, - S30, Heath HW.
16 CW xovr, xtals and book - $50 All plus
shpg. Richard Luocchesi, WAZROQY, 941 N
Park Ave, N Massapequa, NY 11758, (516)
798120

FOR SALE: SAMS for hams. Photofacts of vin
tage ham gpear. We also buy used SAMS, AG.
Tannenbaum, WA2ZBTRE, POB 110, East
Rockaway, NY 11514, (516) RE7-057

WANTED: Ampex PR-223 Instrumentation
Magnetic Tape Recorder /Reproducer. Com
Plete or parts units. Prefer machine for 17 tape
with 1-7/8 10 120 IP'S tape speed but may take
15/16 10 60 II'S and/or 1/2" tape. Condition
o presence of heads or signal processing el
tronscs not important. Premium price paad for
NOS machine. These units were used m many
military hospitals and may turn up in areas
around them. FOR SALE: Dynamotor Y17/
ART-13, PE-M-C - 45, Control Box C87/
ART-13 - $2750. All NOSH. Also WANTED:
Mounts FT-185, FT-253, Dynamotors DM-41,
DM-43, DY-96/VRC, DY-142/VRC, PE-1,
PE-135; Tube 307A/VT-225, Cenerators GN-
45, GN-57; Cord CD-501; Vibrators V53, VR
5, SMC, Robert W. Downs, WASCAR, 2027
Mapleton, Houston, TX 773, (713) 4675614

son Ranger, as-is - 575; National NC-57 - $45;
Heath Two'er - 525; Collins 7551, as-is - $150
Jack, WAZI W], (201) 927.7784

Prater's Mill Swapfest: Saturday, Sept. 12, just
north of Dalton, Ga. Don't miss this one. Last
year there was a big turn out of AM'ers

39

ELECTRON TUBES FREE 1992
Catalog, over 2,000 types in stock.
Electron Tube Enterprises, Box 311,
Essex, VT 05451, (802) 879-0611, FAX
(RO2) B79-7764

FOR SALE: Radio tubes; repair and restora-
tom of all vintage amateur and commercial
radios, 25 years experiencoe. Herbert Stark, 321
N. Thompsaon St, Hemet, CA 92543, (714) 658
4

WANTELD: Western Blectric AM xmitr, andio
cquipment, mics, koudsplors, catalogs. otc. Ron
Steinberg, K9IKZ, (B00) 2795324 (w), (708)
7733583 (h) or FAX (70F) 7730822

WANTED: Ranger | or I, must be i working
cond. and w/manual Al Gross, WEPAL,
12219 N. 112 Lane, Youngtown, AZ 85363,
(AI2) 93399 or 814-0387

FOR SALE: ARR-A1, w/dynametor and copy
of manual - $175; Drake UV-3 VHF/UHF tri-
band FM xcvr, w/manual and all acorss. -
$500 OBO. Steve Davis, KDZNX, 705 13th
Ave., Belmar, NJ 07719, (S08) 280-9760

spkr. Jim Geer, WBSLXZ, &M King Dr.,
Bedicrd, TX 762 (817) 268-1985

WANTED: Manual for Lysco 6005 Will re-
imburse all expenos. Mare Kulbacki, BEMGTX,
2434 Alexandra Ave, Windsor, Ont. N9E 23,
Canada (519) 965-5620

FOR SALE: Drake RAB w/manual and PS54
$450; SPRA w/manual - $200. Levy, H Wa
terlon, Morris Plains, N] 07950,

FOR SALE: Hallicrafters WR-400, good, plays
- $40; Dyma Quik model 550 tube tester chart
and book - $7.50 shpg. included. Ed Turner,
KBEMI'R. 730 East Martin S, Fast Palestine,
O 44413

FOR SALE: R 390A,; tubes - 8375, K3%s, 816 and
L15As WANTED: NCX5 and 514, Russ
Hunt, WIHZID, 2242.C Via Puerta, Laguna |Hills,
CA 92653 (714) 8596428
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* Military Radio
* Electron Tubes

Iﬂlﬁ East Eh Street
POB 1105, Lima, OH 45802

Radio-Electronic Surplus Since 1947!

| * Variable Capacitors and Coils I
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, $795.
Write or Call for our 1992 catalog!

419/227-6573
FAX 419/227-1313

* Test Equipment
* Transformers ]

WANTED: Clobe King seties; homebrew 1500
W otibe 1x; broadeast i1x's; two buttons mic.
Donald KB Boland, NIFYX, 28 Faulkner St.,
Malden, MA 02148, (617) 3245362, FAX 322.
412

FOR SALE: CS- 107 crystal carrylng case (1945)
inchudes 40 FT-243 type stalas, holds 120 xtals,
excell.; |47 oy (1951), mint; BC- 348 switchbox
{19%44) excell,; T-17 carbon mic, coiled cord, PL
68, good; Mational Kadio Institule Basic
Electromics Course (19763, 9 volumes, 8-1/2 x
11 formal, minl. Best olfer on cach. Bob
Lemanck, KBHVE, 14565 Garficld, Allen Park,
MI48101-2115

All back isswes are available at $30
per year ar 31 for individual copies.
This price includes delivery in the
US. and Canada. Foreign orders
please enguire,

FOR SALE: AF&7 - %35, Drake MIPNB - $85:
Johnson N2 comverter - 525, M3 tubes NIB
SUY, T-177 tube tester - $45; Silver #9904 Cop-res
bridge - $35; B&W 5504 coax switch NI - §15:
B AR-A30 wmitr we /W codls - S50, BOC-AR-408
ant. relay - S10; BID-AR 93 dynamolor unit
$45; PE-103 in ortgginal wosod crate - $95; FT-161
maount - 55 FT-TI0 mount - S10; BC-357 revr
MIB - $15. Jowe Sloss, KIMKS, (206) 747-5349

WANTED: AREL Handbooks - 1st, Sth, Gth,
Bth, Ith edittons. FOR SALE: AREL Hand

books, 1927 (o date; many other books, LSASE
for list, Hallicrafters S 38A- B-C- [ E's- S30shpg
included; KWM-2 filter FA55A2.1. Parting: BC

610, REW S100 & S58, HT-40, 540, 5.38's, NC

33 BobSchader, WATTHN, PORM2, Aumsville,
OR 97325 (50) 7491149 eves

FOR SALE: | lammariund HO- 170 - $150, Cates
M50 program amphficr and M5S0 power
spply - $50; BW HF dlipper for |Heath SBseries

S50, Divakie T AXC and AC -4 - S240 WANTED:
HRO-60 coils. fim Jorgensen, K9R], 1709
Ohonard, Downers Crowe, [ 60516, (08) 852-
LR
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Lea Meverion, WOGF(, (feander

Western Heritage Museum Omaha, Nebraska
“a magnificent home for your equipment™

of WKL) in concert with (MWA, needs
donation: of grar and related materials
for the amateur radio exhiba of Western
Heritage Museum in (?maha, Nebr.

This permaneat display s the oaly
onr of ity kind in the conntry and is
something that all hams can be proud
af. We expect 50,000 visitors annanally.

Your tax deductitle donation will be
permanently noted on a plague that
will be prominently displayed.

For more information contact Leo
af (402) 392-1708 , May-Nov., (619)
321-1138, Nov.-May.

FOR SALE: URC-32 lincar plate supplics, 2000
V&7 mA and a 600V screen supply, Collins,
enoell cond - $17 5 each, plusshpy. Jack Strater.
WETEOH, 1773 NE 1ah M, Bellevoe, WA
SHOOR. (206) F47 5354

FOR SALE: R441A/SKEE-13 (as described in
ER 827} - $100; E H Scott Allwave 12w/ cabinet,
all ootls, spare tubes - $500, U only. John
Atwood, WATICL POB 591D, Sen jose, CA
95159, (408) 9657768

WANTED: Natonal HEO 7 ooils "E™ (900 ke to
D ke and “F (480 ke to 960 ko) lor my
persnal rove; manual for National HRO-STA1
revt, will pay fair price plus shipgg Heath HG-
TOE vl i ewoel ] comd . Chack Divessacl], W3RIPZ,
109 M, 20, Allentown, PA THRIDE (215) 437-
Tl

WANTED: Hooks on the history of the Ceneral
Racho Company. Also want carly wireles items
and old radio books. Frank B White, KBOYTC,
PO 3283, Olathe, KS 65063

FOR SALE or TRADE: Hallicrafters SX-117,
HT-44, PS 150, HIT-32A, S20R, Heath DX- 100
Ray, 4521 Whatfield Lo S0 Louis, MO 63134
321 Q4 AR 1963

FOR SALE: Collins 23300 smntr, 200 X0 Mhe, 450
Tls mad by 450 TLs, w /manual - SN0 O8O,
PU only. FREE: RTTY oquipment, machines
and acomsaries, 'L only. Viern Dawson, K6RRC,
®16) 4512324 (Secrameento arca)

WANTEL: Clean, unallered and operational
Collins 31001 1, RME-69, EME-99, w /manuals
Martin O} Mepenburg, WHOLEY, RR 1, Box 5618,
Monterey, [N 468960 (219) 542 2549)

41

WANTED: EF. Johnson milliammeter;
Blectrovotcos @il mic; Help lowening sadetone /
trexquency offset om KIWM2, Collins vernier dial.
Brian Hoberts, KOVKY, 3068 Evergreen Rd,
Pittsburgh, DA 15237, (412) 9314606

FOR SALE: Central Electronies 2004 - 201 BC-
A59A - §15; BOC-A9A - $15; 6336A tubes, used -
$10 vach. All iemes plus shpg, Mike, NSCLZ
4505 Sobieski, Detroit, MI4SZ12 (313)891-5229

FOR TRADE: Willing to trade HEO coils A, B,
C, or D o obtain E, F. or G coils. Dennis Gibbs,
3563 Bewch Down D, Chantilly, VA THI21
(715) 6318539

WANTED: Mount (PP-3702/ARC. 102 ox
conmector for 618-T3, C-3%40/ ARC 54 control
box and connector. Steve Rohrer, KAJRSZ, 3B
Maross Ave, Doecatur, GA NN (404) 375
18k

WANTED: Espionage equipmient. | listoran
purchasesspy radios, code and apher machines
and any cquipment, devises of manuals
pertaining to the world's intelligence
organizations. Keith Melton, Box 5755, Bossier
City, LA T1TIT1. (3 18) Z47-9616
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WANTED: Intelligence muscum wants Cer
man, Japanese, ltalan, Russian and Chinese
commumnication equipment and any British or
US. spy radios. LTC Wilham Howard, 219
Harborview Lane, Largo, FL 3640, (5]3) 585-
776

FOR SALE: Collins model TDO autotune
iy, 2- 18 Mhz but will also cover 160 meters,
B17s modulated by 85's Mark, AFTZ, (508)
SE- TS

FOR SALE: New Collins parts: 3011 blower
motors - 515, 5151 FTO osc., 70K-7, '/N 522
2918000 - $200; silver plated 305 | tank coils
- &7, Dennis Brothers, WAGCBEK, HC 84, Box
1. Potter, NE 69156, (W08) 5794552

WANTED: Latayetie or WRL OQ-multiplier;
WRL CW-7 xmitr; Ameco ps for my TX-56
amitr. Gary Wagner, K3OMI, 11124 Osk Heol-
low Rd., Knoxwille, TN 37932 (615) 6904217
M-F days

FOR SALE: RAL 7 revr, 324 Mes, working,
w/manual - $50 PU only. WANTED: The ant.
plug in module for SRR-11/FRR-21; manual
for the AN/UCC 74A(V)3 field teletype. Nick
Oliviero, 14150 Oro Grande St Sylmar, CA
91342 (815) 367 5000

FOR SALE: Elmac AF47 (beautiful) - $85
Clobe Scomsl G80A & T55A vio (gorgeous), both
work FB - $125 Manuals for all WANTED:
Modulation xfmr for Ranger 1. Bernie
Doermann, WAGHIYY, (B05) 481-6558

WANTED: Mint or near mant SX-115; SX-

C100A; SX-100; HT-A28; HT-37; Drake 2C;
Johnson 122 vio; Knight B-100; Mosely CM-1
All must be mint or near mint. Mike, KCSCL
(207) 525-4421

FOR SALE: Heathkat SA 260A deduxe an
tenna tuner, still in kat - $250; Heathkat HA-10
‘Warrior linear 50 SX-25 - 75
EME VHF-152A - 315, BC 4594 . $15;
Tektronix 545 with 1AZ - $55; new fubes - 4
125A74D21 - S65, AX150A - $45, #O050F -
$45, 35T - &50, 6080 - %6, 27 - $3.50, 30 - 5, 2
-$11, 2A3 - 827; used, pood tubes - 813 - $14;
H07 - 54, 45 - $14; 2A3 - $12. Loks more tubes -
write. WANTED: Schemabe for Johnson Vi
king Challenger, or will sell asis - 850 G
Stevens, WOATA, POB 74, Longmont, CO
BOSOZ-0M. (300) 776 A5G

FOR SALE: Ratheon 4002 tubess, new / anused,
for Collins 32V xmirs - M shpd, Tom Smith,
NSAMA, 13034 Elmington Dr., Cypress, TX
TH29-2062

| BOOKS FROM ER ||

by Raymond 8. Moore........ 51995

Money back guarantee!

L e =

The First Fifty Years: A History of the Collins Radio Company and the Colling
Divisions of Rockwell International ........549.95
Fixing Up Nice Old Radios by Ed Romney.......$25 1

Wireless (ommunication in the United States by Thorn I Mayes....$29.95
Communications Receivers, The Vacuum Tube Era: 1932-1981

| Don €. Wallace, W6AM, Amateur Radio’s Pioncer by Jan [). Perkins... $29.95

Please add 53 per book for shipping. Colorado residents please add sales tax.

Electric Radio, P.O. Box 57, Hesperus, CO 81326
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WANTED
Colling promotional lieraiure, catalogy
and manuals for the period 1933-1983.
Jim Stirzimger, WAJCEX, 21500 Via
lrana, Valeacia, CA 913155, (805) 259.
2911. FAX (B05) 259-1530

FOR SALE: 1751 - SN, R&W 5100 w/S5H
acapton - R275, D6l - $65 WANTED: Amevo
AC-1. Cliff Fleury, AITY, 64174 Tumalo Rim
.. Benad, OR 97701 (507) 382-9162

WANTED: Cabwnet for V-3 Millen 0]
oomnecthors. Llowyd Cabwal, AAGT, OB 970,
Aptos, CA 95001, (408) 722 449

FOR SALE: AN/PDE-27F radiation detectos
w/all access. - 45, KT 556/ AFX 46 TFF radar -
$A0: more, list - 575 (ooins). WANTED: Collins
literature. | Ovpnero, VEGRST, Box 32, Site 7,55
1, Calgary, AR T2M 4N3. Canada (403) 239-
(ig8a

WANTELY: Shure 51 or 55 microphone. Terry
Knapp, KCTZID, 1937 Valley Dr, Lo Viegas,
NV Ho10H

FOR SALE: Collins 75A4 fillers: & pole oe
ramic for high quality AM. 3 bandwidths
available: 4, 6, or % Khy - $H3.5) ea; single
pole CW erystal Hlers - S88 ea, 10% discount
for two filters. Money back guarantee. Calif.
residents please acdd sales tax, Vector Contral
Systems, 1655 Mo, Mountain, Ste 104-45, Up
land, CA 91786, (714) 9856250

WANTED: "Broadeast Mews"(RCA), "Tick
Ups" (W.E), other broadcast literature and
catalogs of the Wrs - Ss Sam Thompeson,
WelDU, 131 San Antonk Ave, Alameda,
CA 50 (50 521 1429

WANTED: 5W xtals jor [vake R4B; books
on hollow - state raclio desipn Sserviang, Alan
Johnson, NALUS, 6001 Coldsboro Rd
Bethescha, MDD (301 ) 2297068

WANTED: All type= of military cloctronics,
expecally RDF and radar items, manuals koo
Also need URD2 antenna. William Van
Lennep, POB 211 Pepperell. MA 01463 (505)
33601

WANTED: Original or photocopy of |leath
DX-35 manual. Will pay postage and copy
amts. Pete Hamersma, WH2IWL, 87 Philip
Ave, Fimwood Park, NJ 07407

FOR SALE: Collins 75A-3, very dean, works
fine - $250 Henry 2K console lineas, very dean
- 5695, PLU only. Jack Flvis, K6EVY, (714} 965
147

WANTEL:: Heath 5tube superhet, FM-AM
brosdoast radio w/manual  Richard Allen, 361
E Pinchurst, CA 90631 (310 654 507 eves.

FOR SALE BC610F, price reduced. Chuck
Craves, KORAD, 641 N. Ouk Crove, Spring.
fickd, MO 65800, (417) 863-7415

TRADE: Collires 3101 and for FTRO-500 for
quality AM xmir. John, WHSOAL, (505) 821
4739 or callbook adr

WANTED: | will trade a BC-222, a TEY and a
Ma, 19 MK 11 for a BC-191. Ted Bracoo, Cuaincy
College, 1800 Collepe Ave., Quincy, 1L 62301
(114) 228-5213

FOR SALE: Johnson Valient 11, factory wired
L305, SP600PX- 17, org. cabinet - 5350, Collins

WA w /cabinet, perfect & clean - S350, Bud,

WITYC, (208) dbh- 28008, alter 8:00 I'M MDT

FOR SALE: Transmitting/ Receiving tubes,
new and used, LSASE for list, Looking for
Taylor and Heinte Koutman types and large
tubes and sockets from the old Eimac line;
2507 through 20007 for display. Maybe you
have something to trade? John H Walker
Jr, 16112 W, 125th 5S¢, Ollathe, KS 66062, (913)
TH2-6155
ELEC

|RIC RADIO

PARTS UNIT DIRECTORY
At this w-'ql the directory has




CLASSIFIEDS

WANTED: Machine shop work. Knobs shaifts
bushings, et made lo your sample or draw-
ing, Reasonable. Jum [hil, Box 5084, Creedey,
CORMGI, (303) 1535561 evenings.

FOR SALE: Kepair & refurbishment of older
tube-type amateur equipsment. Fully FOC b
cenved, 35 years experience. Chock Ranta,
N&FX, Claremont, Calil. (LA arca) (7143 593
1861

WANTED:: I've- WW 11 1RO revrs and Collnes
umitrs such as 45A, 120, sic Bob, KD9B, 1005
MNorth Viee St Wesd Lafayette, [N 47506 (317)
T4l 4h3

FOR SALE: Wanl to shate hard o get racho
equipment, parts, tubes, etc. Cdr. Clenn W
Kichey, UISN Ret, WTSAR, 219 Naval Awe,
Bremerton, WA SE110 (206) 3739631

FOR SALE: KWT-6/URC-32 manuals, truck
load of related pares - 600 Vahant, R-390A;
51M; HX-500; 5X.99; CE-20A; 3251 p/s; 7551
WANTED: F 50 24 LSH filter MeDermaott,
WEaBVA, Box 121, Scammon, KS 66773 (316)
479275

NATIONAL COMPANY
MANUALS

ORIGINALS — $20 each

Copies — 315 each (up 1o 30 pages)
$.25 cach additional page

35 per order S & N

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

(617) 884-8100

WANTED: Ranger Il or similar AM xmir in
original condition. Write conditions. Stan
Tapma, KIZHB/IAIDNG, ¢/o Shinagawa,
21555 Seerling, Dy, E Toro, CA 92630

FOR SALE: 75A4 w/spkr and 3 filters, SN
S4B4; MS-1. mew final and new spare; john
son Ranger, (Jobe Champion 300 THS- 50w/
P and vio, THS 50 w/ps. BT1 incar w /spare
final, RME 4350 rovr w/spla. All very clean.
WM, (0R) 572- 5854

WANTELD: Tuning units for ATD WW [] xmir,
controd box for ATTY, abo R 148/UR rov
Levoy E Sparks, WeSYC, 924 W, McFadden
Ave, Santa Ana, CA A0, (714) 40 5113

WANTED: All types of military electronics,
especially RDF and racdar itemns, manuals oo
Also need URDZ? anlenna. William Van
Lennep, POB 211 Pepperell, MA 01463, (508)
433601

FOR SALE: Fico 9508 capacitance/ resistor
bridge, very mice - 25 + 55 shpg Heathkit
VT-1 vibrator tester - $20 + $5 shpg Century
in-circuit condenser tester - $20 + $4 shpg;
United TV Labs VOM, as s, - $10 + $4 shpg;
restored Solar CB cap/res bridge - S30 + $5
shpg many rebuilt and new audio xfms

H10 b $15 plus S3 per order shpg, st avail-
able for SASE. WANTED: Clinton or Univer-
sal battery radios in any condition. James Fred,
R 1, Box 41, Cutler, IN 46820, (317 2682214

WANTED: |Hallicralters SX 42 and SX-101A
Must be mint to near mint condition; main
tuning or bandspread tuning knob for SX- 100,
John B Keil, 4618 Norwalk S, Union City,
CA 94587, (510) 4714838

FOR SALE: National NCX-3 w/ps, spkr,
manual, McMurdo Silver wavemeter w/ooils;
manuabs - Q- 129X, SX.71. WANTED: Colhns
73A-1; calibrator for 75A2 /3, Hallicrafters SX-
42 manual Carter Ellioti, WIMAYS, 1460
Pinedale Rd , Charlottesville, VA 22901 (804)
G0 ToAE (d) 99 TG (n)

Please remember to counlt the words
in your ad. If you are over 25 words,
please send 15 cents for each exira
word.
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of the Collins 755(*) receiver,

rl 20 db. Specs upon request.

| poveTRON

Dovetron NB-1 Noise Blanker

The Dovetron NB-1 Noise Blanker is a small solid-state device that plugs
directly into J22, 123 and J24, which are located on the top of a Collins
KWMUY2A HF transceiver. The NB-1 may also be installed in all versions

In addition to noise pulse blanking and random noise suppression, the I
level of the received signal may be amplified 15db or attenuated more than

P.0. Box 6160
Nogales, AZ 85628-6160 |
TEL: 602-281-1681
FAX: 602-281-1684

WANTEII Hallicrafters SX-73 and SX-88 in
recar mind of cxorllent cond. Twall pay promum
Doe-Ray-Me for thes roves. And 1T pick up
within 250 miles of my QTH. Bob RAell, 589
Ridgehill Dr., Toronto, Ont. MeC 2[7. Canada
{416) TRI- 1288

FOR SALE: K-190, operational - $2000; HIP 606A
SS175; 1P A300D - $40; LUEM -25F - 585, LIRM-25],
recond., lke new - $120; LISM-207 counter, 600
M - S50 HIP 52430 - 850, HI® 5245M - $150;
P 202A - 575, LI 2144 - 575, HIP 416A - $50;
HP 4168 - $65; TS3482 - 540; TIT* 233 - A0 Lpe
military weather balloons S0 priant mil.
discone antenna, 28 Mhe up - S100; Ige roller
tndhactor - 535 AN/ PSM-13 battery test sets
S10; scrapping mil. spec, tube Lype test gear, no
lists, write wants; used /tested pull-out tubes,
no lists, wrile wanb; some R-390A parts, write
wants; antigpee heavy brass termmal posts - 51
ea, heavy duty, 4-gang, alr variable capacitors

£12 50 ea; Hickok 752 tube tester, ming, like
new w/accessories - 3125 U ship all. Joe
Bunyard, 1601 Lexington, Waco, TX7ET11- 170
E17) L1605

FOR SALE: Complete electronics suite from
decommisioned U5, Navy ancraft carrier
19607s vintage oquipment. Collins URC32A
(00 W HF sevr); Westinghouse WRT-1= and
2s {1 KW multimode xmitr);, Collins R390A
revrs: Magnavos WRRELA roves; radar sets; ant.
couplers; telotypes otc, Call for details. Bob
Mantell, WaVOT, 3135 N, Ellington Dr,, Los
Angeles, CA 90068, (2173) 851-2786

FOR SALE: 4 65A w/socket - $20; 4-250 socket

S0 4250, usod - $25; AX2500s, new - $30;
AX150As - $30; BOTs - 83; 6Y6e - 52 500 Bb6ba w/
kol - %9 H10 sockets - $10; Eimae RX-21A
rechifiers - $17; Colling 500 mA, meter, 2-1,/8"

S0k Stmpson multi-scale - $10; others - call;
5V, 145 amp il xtmr - $15; 5V, 20 amp - S20;
isolation xfmr, 1-1/2 KVA - $60; WE
autoformer 90-230V, 8B taps - 845 R-175A
choke - $12; coax relay, 28V DC coil - $15;
Electro- Voice 6830 mic, new - 565, Jonmings Vac
Var @ o 307 - §75 B&W B50 - $85; mica
San gamao, 1500 volt, variety. Large gquanhity
of HIV caps and other parts for builders. Call
Joe, WECAS, (916) 7318261

FOR SALE or TRADE: | lallicrafters S3SE, SX
10, HT-20 Bod WTR, National NEBSI, NC-
I7IR, NC- 2400 oot G- 63, CF MM Jackson
48 ube tester: Eioo 753 /WSS vio, Atlas 180;
BC.9%0 15kes - 150 kes: Heath V- 1; Collins 455
focs 52695081 Wil be ot Creys Lake. Bruoe
Walther, WRQALL (715) 344 9099

[ErecroN TUBES: All types - ms-
crowave, transmitting, receiving, ob-
solete, military--Large inventory.
Daily Electronics Corp., POB 5029,
Compton, CA 90224. (213) 774-1255;
(500) Mb-666T
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WANTED: A few ‘missing pheces’ of that great
old military gear: DM-43 or Dy-9% dynamaotor
{24 valts, for BC-653 xmir); CRE-21748 dyna

motor for the ATD; MAR xovr complete or just
good case and covers, CRC-7 emergency xevr;
tuning units rangy: I and 'F for the GP-7, GRC

106 freg standard module; CAY- 20084 rects

fer / moduiulator for Mavy modd TBW umitr,
st of xtals for the PRT-4 and PRE-%; URC 64,
PRC 90 and PRC-63 survival sovrs; MAY sovr,
junker R-442/VRC rovr or st a good front
pane for one; BC- 923 rovr ;61851 xovr, acresso-
rhes for URC B7(V) (Southcom SC-130
Patrodfone’) xevr - battery box, whip antenna;
dynamaotor DM-21 for BC-312 rovr; manual for
CPRC-26(Cansdian) vovr, ARC- 33 aircraft vovr,
dynamotor for RAX rovr {this has 3 pins that
stick out on the bottom. Whew. Thanks for
taking the trouble ko read all this. Walt Hutch-
ens, KMKV, 3123 M. Military Rd., Arlington,
VA 22007, (NIR) 524-97%

FOR SALE: Military R-1051 B HF revr, hully
operational, w/docs - #1495, Ken MoArtney,
MNZBAL, 194 Royal Parkway W, Williamsville,
MY 14221. (716) 634-9533

WANTED: ARC-5 n’d]:.t!ll.ll-!l- rove MT-3
and MT-70 mounting, bases, C-27 control box
Jarmwess Ohweeres, NWOO, 1363 Tipperary 9, Boul-
der, CO RO, (M) 6739019

FOR SALE or TRADE: 5X 24, good for parts.
WANTED: 5X.25, 5X-28 and a HRO. Vin Tese,
WAZUXO, 430 W. 3tk St 2E NYC, NY
100N, 12) 563 5021

TRADE: Nice Kennedy 110 for |larvey Radio
Labs xmitr FT-3, see "Flick-o- Switch” page 257
or Mg Cash Paid. Robert Encmark, Box 1607,
Duxbury, MA (2331, (617) 934 543

FOR SALE: Multi-output Fluke 407 lab grade
powersupply. Very handy for troubleshooting
tube equipment. Has regulated 0-555 volt /3400
mA, 025 volt bias and two 63V /5A outputs -
s6l). UPSable. Joe Bucher, KFSEL, R 2, Box 321,
Bloomficld, IN 47424 (812) 384-3362

WANTED: Glalbe V-10 (VFO). Wiite or call
with your price. Blaime Puterbangh, WHASS0),
H732 Secor Ril., Lambertville, MI 48144, (313}
872367

Transformers
For Vintage Equipment
We rebuild tansfoomens [or all equipment
Flease call for mformation. Max Koz, Top
Tech Inc, 10811 Fawhanks, Nonbk Houston
Rd., Houston, TX T7086. (713) 440 999

WANTED: 6L6CX or HYSLAUTX tubes. Have
cash, manuals and parts 1o trade. Bob Mattson,
KC21LK, 10)ane Wood R, | lighland, NY 12528,
(914) 691-6247

FOR SALE: Collins 32V-3, G - $300; Boonton
&1 DA RF-Valtmeter, CC - $95; Clegg Intercepler,
s work - BOY, Johnson KW Matchbox w/
directional coupler, GC - $150; Collins R-183,
G - $150, 7 tower base insulators, umused - B0
17 sectionsof 550 Kohn tower including tapered
hase section - $B0; HP 20007 audio gen., GO
$4i1, Bird 6154 Termaline wattmeter, nood od
seal, works OK otherwise - BOY, HIP 52451 freq.
counter w/ 5258 and 52530 plug: ins, plug-ms
need repair, w/manuals BO; Thordaron plabe
simr, 7000 VCT @ 750 mA, w/(2) 750 mA
chokes, all non oil - BO; Collins VHF VOR xmir

By, R-3%0, noads work - By (3 6 1 rack
cabinets - BOY, (3) 5 it modular racks - BO; HP
#6A KF gen. w/manual - S100: HP 6080 and
URM 25 RF gen_ - BO. Bill Harrower, Ri 1, Bos
47, Ulman, MO 65047 (314) 369-2781 eves &
whnks

WANTED: Manual, pholo copy or any other
information for a Nems Clark model 2002 pan-
oramic adaptor. Bill Springer, K3CGR 923
Nelda, Howston, TX 77088

WANTED: Connectors, control box and
modulator for Bendix TA-12 series xmir,
connectors, tuning shalt, shock mount and
comtral box lor Bendix KA-10 DA reve, FOR
SALE or TRADE: (2) BC AN-229 TRF aircraft
navigation rovrs w/ dual 200-399 ks, 4150- 7700
ks coil units and partial manual Sam Kelly,
12811 Owwen St Carden Grove, CA 92645, (714)
B9 N2

WANTED: Knight-Kit revison smirs, esp Span
Masters and R100A. FOR SALE or TRADE:
Instructograph and Hallicrafters 594, John
Vercellino, WHSOVY, 6921 Springside Ave,
Downers Crove, 1L 60516-31 14, (708) %64-3020
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In 1922 Amperite meant
still does! In
requiating tubes
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AMPERITE
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fact...many of
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Call us today!

- Avenue

ﬁn;déﬁfu New Jersey 07087
m“wm- [m T%2-2329
Fax: (201) BEA-3955

+ Actuml Ad bom V0T

FOR SALE: Racal RALITE high-freq
communications reve, w/RAZ1H [SB/S5B
-'.I-LL'IFHI'L all tubse, on diccast chassis, 19" rack
mounting, in good cond SH00 (1 pay
\hj‘ﬂi WANTED: Kacal radio equi pment
including factory-made 1% rack and table-top
cabinets. MNapel, KCITLY, (804) 9491097 {H),
S a0 (W

WANTED: Teletronics LA-ZA compressor

Hemiber; Mabonal HRO. Vin Tese, WAZLIXO,
0 W. Mith S, #FIZ-E. NYC 1001, 212) 563
M

WANTED: R-5 or R-5A ARN 7 radio compass
revr and sccessories. Mark Melteer, 582 Valley
51, San Francsco, CA 94131, (415) B26- 3849

FOR SALE: (7) Sampeaon "3 series metors; (4)
BAW xmir coils; (20) Trumbell pore. knife
switches; (100 200 W resistors; (4) Stancor fil
wdmrs; () xmir var. cage; (7) headphones; (6)
I:ul'n"l meters; Hi-V fived capss, vanows diodes
and move. All - 5240 plus UPS. Tom Waters
IR Bonview Ave, Raltimore, MDD ZT213 (4100
AR LT

WANTED: An antenna relay plug (P4) for a
Valiant, Doug Beard, KFOVF, 604 7th SL, N,
Springpville, 1A 52336 (319 8516312

47

FOR SALE: VPO Mabonal 6MN2 w/ manual,
Clobe 6-2. Both inlernal pwr and excellent - $35
each, shpp xra. |enry Mohr, 1005 Wyoaming
S, Allentown, I'A 18103, (215) 4353276

WANTED: Communications roves - TMOC CIPR-
S0/92. 1L T. T Mackay Manne 30 B, Recal 6117;
Eddystone. Hon, KCHWTI - MOH :‘R‘i_ Santa
Rosa, CA S (07) 5395319

WANTED: Units or modules- PRC A7, PRC-74
e=p PAGIET, KWT-6 ARR41.R- 1618 Byron,
WASTTHL 199 Maxwell, Alvn, TX 77511, (713)
131-2854

WANTED: Clean Drake equipment - 28, 2C, R
A8, T-AXE, ace for any of these, Byron, WASTH],
1920 Maxwell, Alvin, TX 77511, (7133 331-2854

FOR SALE: KW-1 prototype - B0y 4DA2 - 535;
30L-1 - S550; (2) R-392s, w/sphos - $150 cach;
Dyvake 2C, w /2], xtal cal_and NB - $175; DX
608 - 550, Eimac 4 1000 metal socket - $40; I'M
2- S0 Mike Palmer, K5FZ, 16707 Crevhosouth,
Houston, TX 77068, (713) 4447737

WANTED: Mint WEL 755 vio, w/book, also
Clobe King 500C. Doug Cordon, K6PLIN, 2215
A Faraday Ave , Carlsbad, CA 930, (619438
A days M-F



FOR SALE: Johnson Valiant, 20 Viong 1] xmirs,
Invader 2000 xmir, Mobile vio, 122 vio; Swan
A50 wowvr, () 117 x pa's, 5000 xovr, 510X ant
tumeer, 175; | llbcrafters 547 rovr, (needs wk),
SX-T1 {rewr) (needs whk), SX-42 rovr, w/sphr,
HIT-37 xmtr, SX-111 rewr, S-40rovr, (needs wik),
Super Skyrider rovr, (for parts); Drake TR-3
xovr, wisphr & ps, 2B revr, () RV3 remote
vis, TRAC xmir, w/ps; Hammariund HO-
129X revr, HO-110 revr, Galaxy V xovr, w/ps,
sphr & manual; Heathkat HG-10 vio, HW-32
xovr, W/ s, 717 rovr, HIW- 10 xevr (parts), SBE
36 wevr wfps; WRL Globe Chief xmitr, Globe
King 400 xmitr, with mod. and ps, Globe Chicl
BOA xmir, Mational NC.300 rove (neods whkl,
Collins 2V-1 xmir; BC-610 | xmir; BC-614
speech amp; BC-939 ant. tuner; Bandmaster £
Matcher; K Y90 rewy, Procisson Electronics audun
amp; Hickock tube lester (like new); Army
ETTY comtroller; HI* 6504 tost osc;
PacoC 20 Res /Cap bridge: Triplett 65S0VTVM;
Shure 44 mic; shelves and bowes of old and
current TV /radio tubes, NTB Plhus masch, miuch
more. Will ship thoss items wathin UPS limits,
all ¢lse will be P only From the estate of Frank
Wilson, WEKLIO/, For more information
contact Russell B Smilth, WHONK /@, POR 1954,
Montrase, CORT402- 1954, (3013) 249-5881

FREE: Teletype Model 19 Pick up only. Bill
Albrant, K7IYE. 101 Acron Cirde, Brea, CA
2621, (T14) 5297181

FOR SALE: Hammarfund SPaN7X-17, hike
ew, W/ manual - $350, SP6X-21, ke new,
w/manual SN Phes shpy, Jack Dubbs, 4
Monk, Security, CORR11 (719) 392 2043

FOR SALE: Military portable radar PPS4,
complete set w /iripod - S500. WANTED: Exrly
radar equipment, lelevision cameras, pre- war
ascilloscopes, CRTs and carly electron
microscopes. Allen Weiner, 14 Prospect Dr,
Yonbkers, NY 1B (914) 423-6608

WANTED: AREL | landbook editions 81,4, 5,
&; O magazine for 1945 46, manual for Navy
CI7 & ATD. Sheldon Wheaton, KOBOW, 14708
Murray Lo, (lathe, KS 66062

WANTED: | larmmarhand FIC-TROA, 1O 10,58
1, John Berenyl, 2708E KaysCreck Dy, Layton,
UIT 84040 7612 (801) 544-1905

WANTELD: Someone who has parts and is
wilhing toreston: a MacKey for ressonable prioe.
(meeang dot pacdle, some hardware, | weight
eic ). Tom Schiochie, (813) 687-3721 after 5 EST

WANTED: Will pay top dodlar for the followmg,
items: HT-5 speech amplificr, for the HT-AB
wmir; original 1 1T-4B manual; HT 48/BC 610
tunisg, unit TL-61 and C-454 coil unit, both for
1510 2.0Mhz; HT-4 air padder. Alsoneed ooils
and plug, assemblics for ART-13. Please call
Barrie, KF7VA at (406) 591921 {eves and
wekmls), 28 TEAT (wkidys), Write 125 Ben Hogan
D, Missoula, MT 59803

FOR SALE: Another "ultimate boatanchor”, a
Messner 1508 xmir, w/iype Q433 Merssoer
enciter unit, all coals 1.5-125 Mes and manuals.
In good whg cond. - $150, PUonly flob DeRosa,
WAZVMO, 91 Robimson Ave, Statton [sband,
NY 10312, (715 44170

WANTED: Mamial or manual o copy for SB
33, Walt Hutchen, KJ4KV, M1Z3 N, Military Rd.,
Arlington, VA 22207 (7I0) 524-9794

WANTED: Collins 30FX, 30)-1, 30K-5 xmirs,
SC-101 eomsole; 75A-3 rovr, Gary, KEGMS, (3110)
BaG-0177

FOR SALE or TRADE: B&K Model 10778
Television Analyst, exc, cond., w/manual and
all cables. WANTED: Manual for BEW 500,
Diyna Quick tube tester. Rarry, N6CSW /@, 4
Aspen P1, Durange, COS130]. (03) 2474935

WANTED: Will pay 525 for your SX-62A frond
panel escutchen, in exc. cond ; SX-133 and
also Knight-Kit table radios. Steve Saurer,
WAYASZ, Rt 3, Box 413, Bloomficld, IN 47424,
(H12) B&3-20RS

48

FOR SALE: Working antique Hickok RF AF
ponerator - 565 WANTED: Sylvania 6 56 tubes
and working Ranger, proferably Ranger 1. Rick,
KEMLY /6, 1802 W. 17th S, Puchio, OO 8100
(719 543-2459

FOR SALE: Ameco TX-62 xmitr, good cond. -
535 WANTED: Squire Sanders S5 1R spke; in-
formation on 55 1T amir. Pete Markavage,
WASCWA, 27 Walling St Sayreville, N] (B872-
1818

FOR SALE: Collins 7551, 3251, 31284, 516F
all in nice cond |, w/ cables and manuals - S$500;
Heathkit SB- 200 lincar amp., new, never
aperated, w/mamaal - 8350 [hck Houston,
WOPK, 159 Sortais Rd., Durango, CO 81301
303 2479159
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