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[EDITOR'S COMMENTS |

Lew McCoy, WIHICP, makes his first appearance in Electric Radio in this issue. 1
couldn’t be more delighted and I'm sure most ER readers welcome his presence as
well. We've all grown up reading his articles in Q5T and CQ and he's been a source
of inspiration for us all. These days Lew still writes for CQ where he's Technical
Editor and he's active in QCWA - he's Chairman of the Finance Commitiee now: he
just recently completed his term as President. When he volunteered to write for ER
Isuggested thata monthly column called “"Looking Back™ where he would reminisce
about his past, might be interesting to ER readers. He thought so too, so we've
started it in this issue,

I'm also pleased to have an article in this issue by well-known Collins engineer,
Warren Bruene, W50LY. His article, "Designing the Collins 30K" will be remem-
bered by ER readers for some time to come. This is a great article on a great
transmitter.

This year's Electric Radio 160 Meter AM Contest / Jamboree was nol as successful
as it has been in past years. Most participants who sent in logs remarked on the
awful conditions. Before next year 'm going to try to work out the details of having
the contest run over a longer period of time. The winners this year are as follows:
First place - David Smith, N2KSZ, 56 contacts, 32 with AMI numbers, total of BR
points; Second place - Dennis DuVall, WASYXN, 51 contacts, 32 with AMI numbers,
total of 83 points; Third place - Laurence Szendrei, NEIS, 23 contacts, 16 with AMI
numbers, total of 39 points. Congratulabions to the winners and thanks to all those
who participated; particularly to all those who sent in logs. N6CSW
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Cover: Dennis DuVall, WAIYXN, with a rare old Navy transmitter from
the "50's, the SRT-14. This transmitter, which Dennis has restored and put
on-the-air, weighs 400 Ibs, has a single 4-400 in the final (plate moduled by
a pair of 8075}, has a power output of 100 watts and operates between 300
kes and 26 Mes, Dennis will have an article on this rig in a future issue of
ER. Photo by KW11,




Looking Back

by Lew McCoy, WIICP
1500 Idahe St.
Silver City, NM 88061

When Barry asked me if | would con-
sider doing a column in ER about some
of my history in amateur radio--1 more
than agreed

Tome, it is fun to reminisce and in my
case, and in Amateur Radio, certainly a
heckuva lot has happened. What better
place to talk about history than in Elec-
tric Radio.

Although | am B0 years old, and |
wasn'l licensed until the end of WW2, |
actually operated spark. How's that?"!
Spark went outin the very early 20s and
I was only a few years old so how could
that be. Well actually, 1 operated spark
in 1920 when | was 4 years old and then
much later—better explain both occa-
sions,

My dad got interested in building
radios--both transmitters and receivers
back just at the end of World War One.
F'was only four years old and it was my
earliest clear memory-—-but if it hap-
pened to you--1 know any of your read-
ers would have been in the same boat,
My dad had built a rotary gap spark
transmitier and one day he had sat me
on his lap, and had me press the key as
the wheel roared around. Frankly, it
scared hell out of me and implanted a
clear memory of that occasion.

Then, many years later, when [ was
working at ARRL Headquarters, Roland
Bourne, who had been the chief engi-
neer for Hiram Percy Maxim, had re-
built the original AW rotary gap trans-
mitter. This transmitter is (or was) dis-
played in the lobby of WIAW
Newington, Connecticut. When Roland
finished refurbishing the unit, we (I)
tested it to see if it would produce TV
in the neighborhood. | didn't work any-

body with the spark rig except possibly
some of the neighbors. On another oc-
casion, at the Antique Wireless Asso-
ciation—I keyed a much larger spark
transmitler—so | can truthfully say 1
operated spark.

My mother was a tough little Irisher
and she saw no use for radio whatso-
ever and nagged my dad 1o give it up.
Of course to keep peace, he did—1 know
it changed his life appreciably. One of
my proudest moments was years later
when he was dying of cancer. | was
setup to give a TV demonstration, my
first such lecture, and it was scheduled
in Chicago, at the athletic club. My dad
happened to be in Chicago so | brought
him along. As happens in Chicago a
snow storm hit the town that day (and
I breathed a sigh of relief because |
figured there wouldn't be many hams
attending the talk because of that
weather). Boy! Was | wrong. That hall
was packed, remember, this was my
first talk on TVI, and | was really ner-
vous—in fact--panicky! | really don't
remember what | said that night except
the audience applauded and actually
cheered on oceasion, Some of the read-
ers will remember Harry Harrison,
WOLLX, of Motorola and Chicago. He
was one of the invited engineers who
was sitting on the podium, When | fin-
ished, | went over and sat down next to
Harry and whispered to him "Harry-—
How in hell did | do? Harry replied
that 1 had done an absolutely marvel-
ous job. Gosh it was a relief to hear that!
The bottom line is that my dad was
thereand got to hear me--1 know he was
very proud

In future columns, | will talk about
those TVI days, my time at ARRL, and
s0 on. | remember how scared we all
were that Amateur Radio was going to
come to an end.

I say “future columns™ Do you read-
ers want to hear more?-let Barry know.
Vy 73. Lew, WIICP



Letters

Dear ER

I wish to thank Mr. Al Brogdon for his
kind comments (ER No. 92} in reference
to my article on The Radio VT Fuaze.
Yes, it was APL who coordinated the
American ¥T fuze development. After
the initial design, development, pro-
duction and testing, they handled the
work of letting contracts to and con-
ducting liaison with the more than one-
hundred companies who either made
component parts for or assembled the
vanous sizes and types of VT fuzes. All
of this and much more is covered in
extraordinarily complete detail in Ralph
Baldwin's book, The Deadly Fuze' - see
Reference 8 in my article. Since Al
worked at APL, I'm sure he would en-
joy this book. Incidentally, his photo of
the Mark 45 fuze is better than the one
in Baldwin’s book because the cutaway
section shows the oscillator coil and the
antenna cap.
Bab Dennison, W2ZHBE

Dear ER

Val M. Johr=on’s story, “What's In A
Call?™, was very similar to mine_[ER #93)

I received my novice license
(ENSONE) the day before Christmas in
1957. What a Christmas present! | got
on with a Heath AT-1, AC-1 and
Hallicrafters 5-388. Shortly thereatter |
received my Conditional license
(KSONE) and a plate modulated DX-40
(that could be the subject of a great
article) and an S408. In 1966 1 took a
day off work, drove to El Paso, Texas
about 120 miles away and | passed my
General. When | received the license, it
was issued as WAFTQ. What™ | wrote
the FCC and asked about my KSONE so
they re-issued it still as a Conditional. |
decided not to confuse them any more

so | had two call signs listed at two
addresses! | just let the boat rock until
1978 when the FCC was asking all that
had two call signs to turn one in (never
believe the FCC). Being the law abiding
citizen that | am, I sent both licenses to
the FCC and asked to keep the KSONE,
Of course they issued me WSPTQ. |
complained vehemently (1 jumped up
and down in one spot) and every time |
renewed, | asked for my old KSONE,
but to no avail. When 1 took the Fxtra
exam in 1985, 1 requested a new call
sign .. you guessed it, KSONE.... you
guessed it again ... the FCC then issued
me NV5D, Things kept getting worser
and worser but there wasn't anything |
could do about it. People suggested |
write lomy senator, my representative,
Barry Goldwater, the president, the
Pll‘ﬁ-idl‘nt'ﬁ dog, elc., ele. Nulhing
worked.

When | heard of the Vanity Callsign
Program in late 1994, | was ccstatic.
They kept putting off the date while 1
wailed semi-patiently for a year and a
half. Finally, they listed May, 30, 1996
as the first gate. On May 28 | sent a 2-
day USPS mailing to the address given.
One week later | was listed in the FCC
data base as K-5-0-N-E and received
the hard copy a week later. WOW!H
Finally after all these years 1 can work
CW again (KSONE really swings on
CW). With all of my other call signs on
CW I signed KSONE half the time any-
way because it was so natural

That, also, is what is in a call sign. |
can’t tell you how much | am enjoying
my new call sign. Half the people still
recognized me as KSONE, the other half
got used to KSONE - very fast. Sorry
about writing "KSONE™ so much but |
am enjoying doing it.

Wayne Blanton, KSONE, (Formerly

KNSONE, WSPTQ, NV5D, KGaAQY,

XEZAGZ, VP1FB, V3FB, VI1AB, elc.)
continued on page 15



Designing the Collins 30K

by Warren B. Bruene, WS0LY

7805 Chattington Dr.
Dallas, TX 75248-5307

Forward

Tie 30K-1, Serial No. 1, was deliv-
ered around February 1, 1947 so this
article really commemerates the 50th
anniversary of this transmitter coming
into being.

This February is also an anniversary
for me as [ got my ham license in Febru-
ary, 1935. My first call was WITTK. It
later became WTTK and after | moved
to Dallas in 1964, it became W5SOLY.

I started with Collins in Nov. 1939
and retired from Collins Rockwell in
1984. | continued at Electrospace Sys-
tems until 1990 which is a span of over
50 years of full employment in the busi-
Hess,

Collins Radio received a telegram
when WWII ended to stop all military
production - which was everything
New products were needed. Along with
products for other markets, Collins de-
cided to develop three new products
for Amateur Radio. These were the 75A
receiver, the 30K 375/500 watt ph-CW
transmitter and the tabletop 32V trans-
mitter. All were to provide VEO opera-
tion using one of the new accurately
calibrated and stable permeability tuned
oscillators (PTO) developed by Ted
Hunter, WAONTI, The design of the 30K
and the companion J10A VFO exciter
was assigned to me, This was the first
complete transmitter for which Iwas to
be the design engineer. For the past lew
years | had been responsible for the RF
versions of the Navy TDH 3 KW
Autotune HF transmitters. They used a
pair of Eimac 750TL’s in the final and a
pair of 450TH’s in the class B modula-
tor. An 813 was used in the RF driver

stage.

Final RF Amplifier Tube Choice
For The 30K

Eimac had recently introduced the 4-
125A tetrode which was called a mod-
ern replacement for that old workhorse,
the §13. We had offered our ideas to
Fimac on what features we would like
insuch a tube. Itiscompact with shorter
internal leads and lower internal ca-
pacitances. The data sheet indicated that
neutralization probably would not be
necessary below 30 MHz. And that
cherry red glow of the tantalum plate
gives the operator sort of an unexplain-
able thrill. Furthermore, it added conti-
dence that the circuit was operating as
intended because you could "see” that
the plate dissipation was correct. You
could even resonate the final by tuning
for the dullest glow.

A pair of 75T's was a compatible
choice for the class B modulator using
the same HV DC power supply with a
pair of 866A mercury vapor rectifier
tubes.

Note: In 1952 the list price of a 4-125A
was $30.50, the 75TH s were $13 25 cach
and the B6aA's were $1.95 each.
Features And Objeclives

In late August 451 prepared a list of
23 design features and objectives, [tin-
cluded such things as using a common
HV power supply for both the final and
the modulator, limit power to the rat-
ings of a pair of 866 mercury vapor
rectifier tubes, a smartly styled cabinet,
cover 80 through 10 meter bands, speech
clipping but should sound good on the
air, band switching, inductive RF out-
put coupling, matching to 75-chm coax
or 72-ohm twin lead line and also to



The Collins 30K

tuned Zepp feeders, antenna
switch on band switch, push-
to-talk, time delay, and
blocked grid or suppressor
keying for a clean CW signal
with no clicks or backwave.
By September 10th I had
drawn a schematic for a pro-
posed design of the exciter and
transmitter and also a draw-
ing for the front panel of the
exciter.
Initial Concept For The
310A Exciter

The initial concept was to
control the transmitter re-
motely from the tabletop ex-
citer positioned next to the re-
ceiver. The operator would
manually set the band-switch
on the transmitter and turn ON
filament power. Plate power
was to be remotely controlled
by a switch on the exciter. Grid
and plate tuning would be re-
motely controlled using motors
operated by a '"raise/lower"
switch on the exciter. The
speech amplifier would be lo-
cated in the exciterand an "elec-
tric-eye" would be provided to
monitor the modulation level.
After some thought and con-
sultation with others, it was
decided that this much remote
control wasn't worth the cost.
Eliminating remote tuning just
meant that the transmitter
should be located within reach
of the operator. The audio am-
plifier was moved to the trans-
mitter and located on the modu-
lator chassis. The electric-eye
modulation monitor was elimi-
nated as was a keying monitor
and speaker. These changes and
simplifications allowed a sub-

stantial cost saving.
I was told that Art Collins

continued next page



Designing the Collins 30K from previous page

wanted a mixer type ex-
citerbutI wasn'ttold why.
I just assumed that it was
to achieve frequency ac-
curacy comparable with
the 75A receiver which
used a crystal oscillator
for the first injection, a
variable IF, and a PTO for
the second injection. It
was several years before
it finally dawned on me
that he must have had SSB
in the back of his mind.

My first schematic had
a 1.000 MHz crystal oscil-
lator followed by a har-
monic generator and
triple-tuned selective fil-
ters to select the desired
harmonic. This was mixed
with the output of a 2-3
MHz PTO and amplified
by two tuned stages. It
was soonrealized that the
selectivity requirements
were quite severe (and ex-
pensive) and that some
"birdies" were present -
such as the 4th harmonic
of the crystal frequency
on the top edge of the 80
meter band. A simpler
and lower cost system
was needed. The cost of a
separate crystal for each
band (like in the 75A)
wasn't too appealing ei-
ther.

I devised a scheme of
mixing a 6.0 MHz crystal
output with a 1.5-2 MHz
PTO. This generated a
very accurate and stable
frequency covering 7.0-
7.5 MHz. The 20, 15, and
10 meter bands would be
covered by multiplying
this by 2, 3, or 4 respec-
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The Collins 310A exciter

tively. The 80 meter band would be
covered by tripling the PTO output to
get 3.0-4.5 MHz of which only 3.5-4.0
MHz was used. The buffcr/mnpllfw i
following the crystal oscillator, and the
amplifier stage following the mixer were
keyed for CW. It produced very clean
keying with no chirp and no backwave.

A production type model was built
and put on the air with the 30K. It per-
formed beautifully and I was proud of
the relatively simple design, but Art
declared it "neither fish nor fow!" mean-
ing it was neither a completely mixer
nor a completely multiplier type of ex-
citer. I was then authorized to use the
70E-8 PTO which was being designed
into the 32V transmitter for an all mul-
tiplier type exciter.
Direct Reading Carrier Frequency
Indicator

One objective was a direct reading
frequency indicator to take advantage
of the frequency accuracy of the PTO. I
wanted to provide an analog feel of
where you were in the band as well as
the ability to read the frequency to an
accuracy of 1 KHz. The result was the
slide-rule dial calibrated to indicate the

frequency to a 100 kHz segment (10
kHz on 80 meters). Only the scale for
the band in use was illuminated. The
70E-8 covered 1600-2000 kHz with 16
turns of the shaft. Therefore, one turn of
the dial covered 50 kHz on the 80 meter
band, 100 kHz on the 40 meter band,
200 kHz on the 20 meter band, 300 kHz
on the 15 meter band and 400 kHz on
the 10 meter band. This required a sepa-
rate circular scale for each band. A red
pointer with a white indicator mark
was moved up and down by the band
switch to correctly position the KHz
indicator in front of the correct circular
scale.
Exciter Tube Lineup

The tube lineup in the 310A was a
6S]7 in the PTO, 6AG7 isolation ampli-
fier, 6AG? frequency doubler, 807 fre-
quency multiplier, 807 frequency dou-
bler, two VR105 voltage regulators for
the PTO, a 6XGT rectifier for the bias
supply and a 5R4GY for the 500 VDC
supply. The outputs of the last three
stages were bandswitched and tuned
with variable capacitors - all ganged to
the PTO. The output circuit of the last
807 was link coupled to the 73-ohm

continued next page



Designing the Collins 30K from previous page

coax output. The nominal power out-
put was 10 walts,

There were several modifications to
the 310A which were identified by “dash™
numbers up through -3. The 500 VDC
power supply was deleted in the 310A-2
and the 500V of plate power was ob-
tained from the 30K. Additions in the
HNOA-3 were a multimeter, a side-tone
oscillator, grid block keyving, and an ad-
justable RF drive control (1o the 30K).
The 4-125A Operating Conditions
For Phone

The operating conditions chosen for
phone were close to those shown on the
Eimac data sheet for a DC plate voltage
of 2500 volts. The DC screen voltage
listed was 350 volts with 210 volts peak
audio modulation when the plale was
modulated 100%. 100r% screen modula-
tion isn’t needed because the plate cur-
rent rises approximately as the 3/2
power of screen voltage

The screen was made self protecting
(from excessive dissipation) by drop-
ping the voltage from 500 VDC to ap-
proximately 350 VDC through a 5000
ohm resister. The maximum possible
screen dissipation (with no modulation)
would occur with the screen al 250 volts
drawing 50 mA which is 12,5 watts
(when unmodulated). The maximum
rated screen dissipation is 20 watts. The
5000 ohm screen dropping resistor pro-
vided 500 VIDC to 350 VDO with 30 mA
of screen current. The screen dropping
resistor also makes the screen some-
what self-regulating for vanations in
RF drive voltage. IF the drive is high,
there will be more screen current so the
screen voltage will drop a little. If the
drive is a little low, the screen voltage
will rise a little. Also the dropping re-
sistor allows for some self screen modu-
lation. Thus the screen voltage drop-
ping resistor performs several useful
functions, it protects the tube and makes
the circuit more tolerant of variations in
RF drive and also for differences be-
tween tubes.

The DC grid voltage is derived from
a fixed DC bias voltage plus an addi-
tional amount obtained from a grid bias
resistor. The fixed part needs to be high
enough to keep the plate current cut off
in Key-Up when there is no RF drive.
The fixed bias voltage required is deter-
mined principally by the DC screen volt-
age which rises to 500 VDC when there
5 no drive. The characteristic curves
for the 4-125A show that the tube would
be just barely cut off with -80 volts bias
at 350 VIIC screen voltage, Cutoff bias
with 500V on the screen would be
-S0(500/350)A3/20r -137V. A -145 VDC
bias supply is provided for this pur-
pose (this same bias supply provides an
adjustable bias for the modulator tubes),

Note: The DC bias voltage is not regu-
lated. If the AC power line voltage var-
s, a corresponding DO screen voltage
variation will result. An unregulated
bias supply produces a compensating
change in the DC bias vollage

A 5000 ohm gnd leak resistor was
provided for the additional bias. The
JOK-1 instruction book states that the
D grid current should be 12 to 15 mA.
This produces a total DC grid voltage in
the range of -205 to <220 VIDC,

An object of the design was to pro-
videenough sell regulation of the screen
and bias voltages so that no changes
would be required when adjusting the
loading from 150 to 200 mA DC plate
current for phone and CW respectively.
It appears that when loaded for phone,
there will be more than 30 mA of screen
current which will drop the DC screen
voltage a little below 350 VIXC. When
loaded for CW, the screen current will
be less than 30 mA resulting in a DC
screen voltage a Little higher than 350
V. Changing the plate loading causes
the DC grid current to vary some also.
RF Grid Circuit Design

All of the Collins transmitters which
I had worked on used direct coupling
between RF stages, but 1 had used link
coupling in my home brew ham trans-
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Rear view of the 30K1 showing the variable link coupled RF output network.

mitters. Therefore, I started with link
coupled coils at both ends of the trans-
mission line between the 310A output
and the 4-125A grid circuit. [ had trouble
getting and maintaining the desired
coupling across each ham band (espe-
cially 10 meters), and this started my
"real" education on the effects of SWR
on a coax transmission line. The link
coupled circuits which | had used pre-
viously were only a foot or so apart,
therefore the impedance of such a short
length of line made little difference. It
makesa lotof difference when the length
is 20 feet or so, however.

Directional wattmeters didn't exist
yet but the Jones MicroMatch came out
about that time. It was designed for
measuring SWR on high impedance
open wire lines. It wasn't suitable for
low power in a coax line. Therefore, I
built an SWR meter using the Jones

circuit but modified for the 73 ohm coax
I was using and for 10 watts of power. It
took quite a bit of experimenting before
I understood and believed what it was
telling me. The matter was complicated
by the fact that a variation in coupling
across a ham band varied the grid drive
and this in turnvaried the RF load resis-
tance at the end of the coax. I found it
necessary to use direct coupling in the
4-125A grid circuit. I used a tap on the
grid tank coils for the 80 and 40 meter
bands and a pi circuiton the other bands.
The main reason for using the pi cir-
cuits was to avoid the need for position-
ing the tap at a fractional turn.

Apparently there was still quite a bit
of SWR on the coax, which caused drive
to change with different lengths of coax.
This was minimized by designing all
couplings to work with a 23.5 ft. length
of coax.

continued next page



Deesigning the Collins WK lrom previous page

Link coupling was kept in the 310A
end of the coax. The link coils were
wound using bus wire with insulating
tubing slipped over the wire. They were
wound directly over the 807 tank coils
in the 310A to get enough coupling.
Their position could be vanied a little to
adjust the coupling. | added resistance
in series with the links to keep the load
resistance on the B07 driver more con-
stant across the bands. (In retrospect it
probably would have been better to add
the “swamping” resistance at the load
end of the coax to minimize SWR varia-
tion). Apparently this did not keep the
grid drive as constant as desired so an
EXCITATION control was added to the
JL0A-3 model which vaned the screen
voltage to the output 807. A further
reason probably was to better accom-
modate the somewhat different drive
requirements for phone and CW

The effective RF load resistance which
the 4-125A grid places across the grid
circuit is on the order of 15,000 to 20,000
ohms,

The Plate RF Tank Circuilt

The RF plate load resistance for the 4-
125A is relatively high, being over 6000
ohms for CW and 000 ohms for Phone.
Shunt feed would present o severe RF
plate choke problem in such a high im-
pedance circuit, therefore series plate feed
was chosen. The RF voltage across the
plate choke is then only the voltage drop
across the bypass capacitor from the bot-
tom end of the plate tank col to ground.
This allows a commercial RF choke to be
used. Isolation to the RF outpul circun
was achieved by link coupling which just
requires sufficient spacing between the
tank coil and the link. The tuning knob
for the plate tuning capacitor was 1s0-
lated by an insulating flexible coupler.

The HV bypass capacitor must be lo-
cated near the 4-125A where it receives
alot of radiated heat. High voltage mica
capacitors were available but they were
made using several lower voltage sec-
tions connected inseries-parallel. These

10

sections were potted in a Bakelite case
using wax or tar which would melt when
it got too hot. This problem was solved
by using an air dielectric capaciltor
which we could manufacture. We found
that the circuit would operate satisfac-
torily with only 150 pF of capacitance
which has 300 ohms of reactance at 3.5
MHz. This could be mounted near the
tube with no heat problem. (1 originally
developed this air capacitor idea in the
3 kw TDH HF transmitters during
WWII). The peak RF voltage across this
bypass capacitor is about 60 volts at 3.5
MHz and is proportionally lower on the
higher frequency bands. The peak volt-
age on phone will be nearly twice that
high but this is no problem for the com-
mercial RF choke selected. The 2nd har-
monic voltage across the capacitor is
only about 15 volts peak on CW at 35
MHz. This is very small compared to
the approsimately 2150 fundamental
peak plate voltage, therefore there is
very little RF wavelorm distortion to
impair efficiency.

A two section plate tuming capacitor
was used to reduce the mimmum tank
circuil capacitance on the higher bands.
One section vanied from 13-34.5 pF and
the other 20057 pE. The larger section
was paralleled with the other only on
the B0 meter band
The Antenna Coupling Circuil

Initially, in the interest of simplifica-
tion, it was planned to just feed 75 ohm
coax or 72 ohm 1 KW twinlead. Thas
was a simple means of feeding dipole
antennas. It was thought that putting
up a dipole for each band to be used
might be preferable to complex tuned
antenna coupling circuits. Therefore, the
antenna coupling link was just approxi-
mately senies resonated with a fixed
capacitor. Thus the only adjustment was
the amount of coupling from the link to
the plate tank coil. A separate plate
tank coil was provided for each band
with its own coupling link. The links
were all mounted on an insulating shaft
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Figure 1. 30K-1 output network

so that the links could be rotated closer
to and further from the bottom end of
their respective tank coils. It was
thought that if resonant feeders or a
high impedance transmission line were
used the user could build a simple reso-
nant circuit placed on top of the 30K
cabinet. [t would be link coupled to the
plate tank with the variable coupling
link in the transmitter. It was soon
found, however, that hams wanted an
antenna tuning circuit built into the
transmitter. Art Collins suggested the
circuit which was then designed into
the transmitter in January, 1947.

This coupling circuit for the 30K-1 is
shown in Figure 1. It took two plug-in
antenna tuning coils to cover all bands.
One covered the 80 and 40 meter bands
and the other covered the 20, 15 and 10
meter bands. There was a swinging link
in the center of the antenna coil and this
link was in series with the plate tank coil.
The antenna coils could be jumpered for
either a series or a parallel tuned circuit
or for either a parallel or single ended
configuration. Usually the parallel con-
figuration was used since mosthams were
using open wire feeders.
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It was found that the bandwidth was
greatly increased in the parallel con-
figuration. As the 310A frequency was
shifted, the tuning error of the antenna
circuit tended to cancel the tuning error
in the plate circuit. Large segments of
any band could be covered without re-
tuning - a very attractive feature. Other
factors which affect this broadbanding
are the resonant Q of the antenna and
the transmission line length. Most of us
didn't understand just how this all tied
together back then. Now, this knowl-
edge is in hand but it is rarely used to
advantage.

Three pairs of antenna terminals were
provided near the top rear side of the
30K cabinet. Two switch sections on the
bandswitch were provided which could
be jumpered to provide automatic an-
tenna switching when changing bands.
Two RF ammeters which could be used
to read antenna feeder current were
mounted on top of the cabinet .
Equations For Link Coupling

The coefficient of coupling, k, to a
link at the middle of a coil is approxi-
mately 35%. When just off the end of the
coil, it is about 20%. The Q of a parallel

continued next page
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resonant circuit is the ratio of the equiva-
lent resistance across the circuit divided
by the reactance of the capacitance
acToss ik

Q= RiX,

Maximum power is coupled into a
link when the inductive reactance of
the link is equal (in magnitude) to the
load resistance across the link, such as
72 vhims. The Q of the tank circutt must
be quite high to get adequate coupling
to an untuned link. It takes a © of 50
when k=20% to an optimum link, ora
of 16 when k=35%.,

The k required when two resonant
circuits are inductively coupled 1o
grtber is much less. In the above case,
just resonating the previously optimum
link drops the minimum Q of the plate
circuit in half. The required k between
two resonant circuits with OFs of Qy and

l.}? IS
k= (Q,Q,0*1/2

When only part of the inductance of
ane circuitis inductively coupled 1o the
other, the k required is increased in
nverse proportion to the fraction which
s inductively coupled.

This is explained in detail in my ar-
ticle "How to Design RF Coupled Cir-
cuits™ in Elecironecs, May 1952 It also
appears in Chapter 18 Radio Transmil-
ters in the Sth Edition of Henny's Radio
Engineering Handbook, McGraw
Hall, 19549,

The Class B Modulator

The 75TH tubes were chosen for the
modulator because they were the right
size and could be operated ata DU plate
voltage of 2500 - the same as used in the
final. The 75TH has a mu of only 20 50 it
requires a baas voltage of approsimately
-105 volts DC for the recommended 45
mA modulator idling plate current. The
instruction book lists 175 mA plate cur-
rent for 1007% modulation.

We worked with the modulation
transformer manufacturer to find a rea-
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sonable compromise between tube op-
erating conditions and transformer de-
sign limitations. This is a very high im-
pedance circuit therefore capacitances
within the transformer greatly affect
the high frequency response. We asked
tor flat response to 4000 Hz and then a
rapid drop. The plate-to-plate primary
impedance of the final design was 32,000
ohms. Each tube sees a load of one fourth
of that or B0 ohms at the crest of the
audio wave. The peak plate voltage
swing is 1730 volts at 1000 modulation.
The peak power output required from
the modulator tubes s equal 1o the DC
power inpul to the final in the carner,
for no modulabon condition, which is
75 watts. The modulator tube peak
plate current is therefore:
i, = 3TS/1730 = 0.217A or 217 mA

The modulator tubes do not draw
pod current until approximately the
0% modulation level, It rises to ap-
proximately 20lmA instantancous peak
At 100 modulation. This places a non-
lincar load on the 6B4C Class A driver
tube which causes the audio distortion
to rise from 2% at 70% modulation to
8% at 100% modulation. No attempt
was made to reduce this because if just
acts as a little “soft” speech clipping
which s more of an advantage than a
disadvantage.

Audio Amplifier And Speech
Clipper

The microphone input was designed
tor high impedance mics such as
Turner's erystal and dynamic mics. It
was coupled to the grid of a 657 through
an RF filter

From the beginning [ had planned to
include some means of minimizing
overmodulation splatter. Articles on
splatter suppressors and on speech clip-
ping were starting to appear. A moder-
ate amount of speech chipping, such as
6 to 10 dB, greatly increases sideband
power without excessive distortion. A
chipped signal will sound louder in the
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receiver because the receiver AGC op-
erates from carrier level - not sideband
power. We decided to include a speech
clipper followed by another gain con-
trol to set the clipping level to just be-
low 100% modulation. Thus we could
have the advantage of speech clipping
plus the avoidance of overmodulation
splatter.

The speech clipper used a 6Hb twin
diode to clip both the positive and nega-
tive peaks. It was followed by a low-
pass filter with a 4000 Hz cutoff fre-
quency. The clipper was preceded by
one section of a 65N7 dual triode and
followed by the other section. A poten-
tiometer between the 65N7 and the grid
of the 6B4C driver tube designated as
the “clipper control” was used to set the
clipped output level to a little under
100% modulation. The audio gain con-
trol at the input of the first section of the
65N7 sets the level into the clipper for
the desired amount of clipping. Of
course, the gain setting depends upon
how loud the operator speaks into the
mic also.

Art Collins and Roy Olson listened to
the 30K over the air at a Olson’s resi-
dence to assure that it functioned cor-
rectly and sounded OK.

I remember building a clipping level
monitor into the engineering model
using a small cathode ray tube. The
audio inpul to the clipper was applied
to the horizontal input and the output
of the clipper fed the vertical input.
This produced a sloping line at low
audio levels where there was no chip-
ping, but continued in a horizontal line
in the clipping region, It was interest-
ing to watch but was not seriously con-
sidered for production.

High Voltage DC Power Supply

The high voltage DC power supply
was rated for 2500 VDC and 300 mA_ It
employed a conventional single-phase
full-wave circuit using a pair of 366A
mercury vapor rectifier tubes. A two-
section DC filter was used using a 12 Hy

filter choke and a 2 mFd filter capacitor
in each. In addition, the input choke
was tuned to 120 Hz with a 0.10 mFd
capacitor, At that time it was common
practice to use a swinging choke in the
first section whose inductance varied
from 25 Hy, with just bleeder current
load, down to 5 Hy at full load current.
Collins engineers had been using the
tuned choke idea for several vears be-
cause it reduced hum better and had
better transient response to a varying
load such as the keyed final

With an untuned input choke, there
is a minimum “critical” inductance re-
gquired to prevent the power supply
from starting to act like a capacitor in-
put filter. When this happens, it causes
the no-load voltage to rise resulting in
poorer regulation

The maximum load resistance is just
that of the bleeder resistance (100,000
ohms) when the final is keyed OFF. The
value of critical inductance in a single-
phase full-wave rectifier circuit is:

L. = R/1130 = 100,000/1130 = 88 Hy

Instead of an B8 Hy choke we tuned
the 12 Hy input choke to 120 Hz to
achieve the same result and with a much
shorter transient Hme-constant, The
choke is rated for 12 Hy at full load
current of 300 mA. The inductance of
this choke is approsimately 18 Hy when
passing just the bleeder cureent of 25
mA. Therefore it takes a capacitor of
only 0.1 mFd to tune it to 120 Hz using
6 Hz primary power. (1t must be tuned
to 100 Hx when using 50 Hz primary
power which requires an 0.15 mFd ca-
pacitor). The best value can be found
experimentally by measuring the DC
output voltage using different values
of tuning capacitance. The best value
produces the lowest DC output volt-
Isﬂ‘_

The transient voltage across the choke
may be up to double the DC output
voltage. That is one reason why this

continued next page



Designing the Collins 30K from previous page

capacitor has a DC voltage rating of
5000 volts, The second reason is that
there is a high value of 120 Hz current
circulating in the resonant circuit. This
creates a significant amount of heating.
It has been our experience that a paper
dielectric filter capacitor witha DC volt-
age rating of twice the DC power sup-
ply output voltage is sufficient. Plastic
film capacitors available now heat less.
Tuning Resistor

There is a LV-TUNE-OF control on
the 30K-1. In the LV position, only the
low voltage and bias supplies are ener-
gized. In the TUNE position the HY
power supply is energized but with a
66l watt conical heater element con-
nected in series with the 115 VAC prni-
mary winding. This reduces the 2500
volts 0 the 4-125A will not overheat
before the operator can resonate il. Once
resonated, the switch is turned to the
OPF, operate position, which shorts the
tune resistor,
LV Power Supply

A single 500 VDO power supply pro-
vides all of the low voltage DC power
requirements including the 4-125A
screen, the audio amplifiers and the
later versions of the 310A exciter. It
uses a SRAGY rectifier tube,
Bias Supply

The -145 VDO bias supply furnishes
the fixed bias for the 4-125A and an
adjustable voltage of approximately
-105 VDC for the 75TH modulator tubes.
It also provides -60 VDO for bas volt-
ages in the 310A-2/3 and a DC voltage
to energize the HY power supply relay
A SRAGY rectifier tube is used
Cabinet And Mechanical Layout

It was standard practice at Collins to
unitize the cabinet layout by circuit
function. This was done so that new
transmitter models could be created by
redesigning only one or two units. Each
unit was usually built on a standard
width chassis and mounted one above
another in a steel cabinet. | chose a
chassis width of 17 inches which was
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the standard width of chassis used in
rack-and-panel construction. The chas-
sis would be supported on rails screwed
to the sides of the cabinet. A cabinet
height of 66-1/2 inches was chosen so
that the meters would be at eye level to
an operator standing in front of the
transmitter. The welded steel cabinet
was designed for simplicity and
strength, The St James wrinkle paint
was the standard paint used for most
Collins equipment at that time. It was a
pleasing greenish-gray neutral color
which would be less obpectionable to
XYLs than black

Ample space was provided around
the chassis for convection air currents
to remove heat. Slots in the rear door
provided air entry and a 7 x 11 inch
cutout in the roofl allowed hot air to
exit. A metal plate was mounted 1 inch
below the roof to keep fingers out, 1o
collect dust and 10 contain stray RF
better

Note: This transmitter generated no
TVI when onginally designed because
there was no TV!

The meters had to be mounted be-
hind a glass panel because they were
located at high voltage points in the
circuit. Another glass window was pro-
vided so the operator could see the color
of the 4-125A plate, This gives the op-
erator confidence that everything is
operating OK, Trim strips were used to
add some style and provide a family
resemblance to the pre-WWII 30| trans-
mitters. The controls were located near
the circuits they controlled and for to
provide symmetry. Large pilot lights
were chosen just for looks.

Testing And Development

A lab technician, Ken Everhardt,
WOEIT, was assigned to the project to
assemble and wire the equipment and
assist with testing and development
Some of the changes made duning de-
velopment were discussed above. T had
wanted to include a time-delay to pre-
vent energizing the 2500 VDC power

continued on page 39



Letters from page 3
Dear ER

I greatly enjoyed Ken Greenberg's
"Memories of Allied Radio™ in the Janu-
ary 1997 issue of ER. 1too grew up with
the “bible” always close at hand.

However, Ken's article suggests the
greatest electronic catalog is no longer
with us. In fact, the Allied Electronics,
Inc. {An Avnet Company) catalog is
very much alive and well. I've been
ordering from it for several recent years
and found very important things for
my, shall we say, older radios.

Tube sockets, octal and 11 pin plugs
and covers, high voltage transformers
and filter chokes, and even a microphone
connector for my Johnson Viking. Yes
tubes, though a bit expensive, are there.
And, of course, all the high voltage caps
you can imagine. The only things [ found
wanting are air variable caps.

S50, my pitch is, ER readers need to
know the Allied catalog is available,
their inventory exceptional, and their
service excellent in 1997,

Allied Electronics, Inc.
5700.

Charles D. Barton NZ5M

1-B00-433-

Editor's Note: Up until receiving the
above letter | was under the impression
that the old Allied Radio Company had
no connection whatsoever to Allied
Electronics, | guess | was wrong, Mostly
outof curiousity, Lealled their B00 num-
ber and requested their latest catalog. |
had not seen one for several years and
was surprised tosee that ithas grown to
over 1000 pages. And it does indeed
contain a lot of stuff that vintage restor-
ers/repairers need. | suggest it as an-
other good parts source.

Dear ER

A foolnote to my article
Recompensating Old Oscillators to
Minimize Drift (ER Oct. 96, pg. 9) sug-
gested a ceramic trimmer capacitor for
temperature compensation. Unfortu-
nately, this type of tnmmer gives small
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200 Hz wavers, and is poor for CW. I've
located a stable capacitor manufactured
by XICON Passive Components, namely
the Class 1 Ceramic Dise (CD series). In
particular the 5L code (approximately
N330, or -330 ppm /C) is available off-
the-shelf from Mouser. I've used the
CD 100055-022K in my Valiant's 7 MHz
VFO with good results (this isa 22 pF, 1
KV, N330 + 500.-500 capacitor). The tem-
perature coefficients can vary 500 ppm /
C. so it might be wise to obtain several
in case one does not have adequate nega-
tive coefficient.. If this does not make
you happy, then check with XICOM
Passive Compuonents, telephone (S00)
628-0544, about those temperature co-
efficients that are available by special
order.

Robert Burger, WBsVMI

Dear ER

I want to express my support for the
December 1%9% article by Carl, WBIEYE,
on the 5 watt “cake pan” transmitter. In
view of the letbers of complaint | have
seen in OST regarding authors that sell
their project, | wanted tocounter the same
typeof letter that you might receive as ER
editor. In my humble opinion, ER cannot
just be a magazine which has articles
aboutcommercially built tube type equip-
ment. | think it is a great idea to have
articles that encourage building using
tube type equipment. In these days when
some (including myself) may not have
the time to hunt around for parts, | wel-
come the ability to buy a complete kit of
parts {or even the finished product) from
the author of thearticle. If someone thinks
that the kit price is too high, then they can
go buy the parts elsewhere. Just don't
deny evervone the ability to make that
choice by not publishing the article.

I will look forward to other articles
that encourage building, especially the
ones that Carl alluded to in his article
(the N2ZZAB tube ty pe receiver; a screen
modulated AM transmitter).

Dick Bean, K1HC
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Koji Mitoshi, JLIHID, in his hamshack. Some of the gear in the photo includes
an R-725, a Valiant, a HF-380 and a KWM-380.

At the Mason-Dixon hamfest, fall 1996. Ted Young, W3PWW (left); Mike
Oxenreider, WB3CTC (center) and Walt Hutchens, KJ4KV. The rig Ted is holding
is one of Walt's latest homebrew creations; quite possibly the subject of a future
ER article. Photo by WA3YXN.
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Well-known AM'er Art Rideout, WA6IPD, in his newly renovated hamshack. His
favorite transmitter, the BC-610, is on the right side of the photo.

[
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Mike Student, W7MS, in his mostly-Collins hamshack. Some of the gear shown
includes an R-390 (with a TMC CR-591A SSB converter on top of it), just to his
right; a 30S-1 amplifier to his left and a KWS-1 in the extreme right of the photo.
Other familiar faces in the photo include the ART-13, 75A-4, etc, etc, etc.
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|Book Review

"Shortwave Receivers Past and
Present® by Fred Osterman, NSEKU,
published by Universal Radio Research,
Reynoldsburg, Ohio. Second edition,
first printing, 1997, softcover, 8-1/2x11
inches, 351 pages, B&W photos, $19.95.

Reviewed by Barry Wiseman, N6CSW

This is another book that | can whole-
heartedly recommend to the readers of
Electric Radio. It is a big book - 350
pages. 8-1/2 by 11 inches - with excel-
lent photos (mostly pulled from adver-
hsement brochures) with extensive in-
formation on all our beloved boatanchor
commumnications receivers and also on
the solid state stulf that came later.

The one deficiency in the book is that
it starts its chronicle in 1945, Most of us
are also interested in receivers that came
before this. Maybe in the third edition
the author will consider going further
back to fully satisty us vintage enthusi-
asts,

The book starts oul with a several-
page contents section in large bold type
that makes finding a company or re-
ceiver very casy. The companies are
listed alphabetically followed by the
receivers listed chronologically.

Following the contents comes an in-
troduction section. The author says in
the opening paragraph, "This book 1s
designed to provide the radio hobbyist
or receiver collector with concise infor-
mation on the value, features, specifi-
cations and performance of current and
former shortwave commumicabions re-
ceivers.”

Further along he says, “A key objec-
tive of this book is to help the reader
make an informed choice when pur-
chasing a used shortwave receiver. The
following questions are addressed:

* When was the radio introduced ?
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* What did it sell for when new?

* What is the current market value for
the radio in used condition?

* Where was the radio made?

* What frequencies does it cover?

* What modes does it receive?

* What is the frequency display . _analog
or digital?

* If a digital display, what is its resolu-
tion

* What voltages (or batteries) are re-
quired?

* Where can | find a review of the radio?
* What accessories were made for it?

* How was the receiver performance
rated when new

* What is the used value rating of the
receiver

This book is designed toanswer these
questions and more. ”

With one half a page devoted to cach
receiver the book succeeds in doing all
that the author suggests.

The author is the owner of Universal
Radio Research, the publisher of the
book, and also Universal Radio, Inc. the
radio related supply company (mostly
matl order) that most of us are familiar
with.

P've had a couple of phone conversa-
tions with Fred regarding the book and
gleaned some interesting information.
The First edition of Shortwave Receiv-
ers PPast and Present - which | haven't
seen, nor was | ever aware of il - was
written as a result of requests for infor-
mation about buying used receivers by
Universal Radio customers. The inter-
est in that first book prompted Osterman
to produce the second edition

| would give him an ‘A’ for accuracy
and also an ‘A’ for completeness al-
though there are some minor errors (no-
body will ever get it completely right)
and some MINOT CMISSIONS

The book is available from the Elec-
tric Radio bookstore. For ordening in-
formation see page 56. ER



VINTAGE NETS

Westcoast AM Net: Mevts informally, nightly on 3870 at 930 PT. Wednesday at 900 PM PT they
have their formal AM net which includes a swap session. Net control rotabes.

California Early Bird Net: Saturday mornings at 8 AM PST on 3470,

Calilomia Vintage 558 Net: Sunday mormings at § AM PST on 3815

Southeast Swap Net: Tuesday nights at 730 ET on 3885 Net control is Andy, WALKCY. This same
group also has a Sunday sBernoon net on 3855 a1 2 PM ET

Eastern AM Swap MNet: Thursday evenings on I885 al 730 ET. This net is for the exchange of AM
related equipment only

Morthwest AM Net: AM sctivity daily 3 PM -5 PM on 3575 This same group mevts on & meters
(50 4) Sundavs and Wednesdays 2t 500 PT and on 2 mecters (14040 Tuesadays and Thursdays st 800
PT. The lurmal AM net and swap session s on 3575, Sundays at 3 'MW

KsHO! Memorial Twenty Meter AM Net: This net on 14 286 has been in continusus opsration for
at bearst thee last 20 years. [t starts 21 300 PM TT, 7 days 2 week and usually gows bor about 2 hours
Nt control vanes with propagation

Arizona AM Net: Morts Sundays at 3 PM MT on 3855 On b meters (50 4) this group mects at 5 M
MT Saturdays

Colorade Mormming Net: An informal group of AMers get logether on W06 Monday, Wednesday
anad Friday mornings at 7AM M1

DX-40 Met: This net meets on 7290 3t 2 PM ET, Sundays. Net control is Jim, NELUV, This net = all
about entry devel AM ngs ke the Heath -6

Military Net: It isn't newessary o check in with military gear bt that s what thes et is all about
Net control is usually Walt, KKV, but sometimes it rotates to olher ops. 11 starts a1 5 AM ET
Saturday momings on RS

Westcoast Military Kadie Collectors Net Mocts Sunday muoomings at (930 local on 3975 + or - OEM,
cacept the 15t Sunday of the month when the net meets at 2130 local. Net controel is Tem, WASOPE.
Grey Hair Net: The oldest (of one of the oldest) 160-meter AM nets. 1t meets on Tuesday mghts on
1945 at B30 "M EST & EDST

Vintage CW Net: For UW aps who enjoy using vintage equipment. This is not a traffic net; speed s
not important, The net meets on 1537, Sundays at 7'M Mountain, Nel control is Tracy, WHSTMY
Vinlage S5B Net: Net conteol bs Andy, WBOSNE, The Net mects on 14 29095 at 19002 Sunday and i=
followed by the New Heathkit Net at about 20002 on the same frequency. Net control is Don,
WHOLRC,

Colling Collectors Association Nets: Technical and swap session each Sunday, 14263 M, 20000,
is a long-exstablinhed net run by call areas. Informal ragelow nets meet al 0H0Z Tuescday nights on
05 and on Thursday nights on 3875,

Drake Users Nebi Another relatively mew net. This group gets together on 36865 Saturday nights at
8 PM ET, Met controls are Criss, KBRIZX; Don, WZSO; Bob, KEIEE and Huey, KIXLI

Swan Users Net: This group meets on 14250 Sunday afternoons at 4 I'M CT, The net control is
usnally Dean, WASAZK.

Nostalgia/Hi-Fi Net: Meets on Fridays at 7 M PT on 1930, This net was started in 1978,

KIJCL 6-Meter AM Repeater: Located in Connecticut it operates on 504 in and 505 out.

JA AM Met: 14190 at 0100 UTC, Saturdays and Sundays. Stan Tajima, JATDNGQ & net control.
Fort Wayne Area b-Meter AM Net: Meets nightly at 7 PM ET on 50,58 MHz. This net has been
meeting since the late 505 Most members are osing vintage or homebrew gear

Southern California Sunday Night & Meter AM Net: 8 PM Sundays on 50 4 Net controls are Dan,
KVal and Scott, KaPYP. Informal, supports restormg, old gear and using il on the air. Loan gear
available for those wanting o pn in

Weslcnast 40-Meter Sunday Net: Net control varies. The group meets on 7160 starting at 458 FT.
Collins Swap and Shop Net: Meets every Tuesday at 8FM EST on W55 Net control is Ed, WAIAM]
Old Buzzards Net: Meets daily at 10 AM Local time on 195 This is an informal net in the New
England arra

Canadian Boatanchor Net: Merts Saturday afternoons, V00 PM EST on 1745 For hams who engoy

wsang AM. restoring and pprrating
Sets that are underined are new or have changed limes o lrequency since Lhe lasl issve.
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The ITT Mackay Marine 3010-C Communications Receiver

by Ray Osterwald, NODMS
P.O. Box 582
Pine, Colorado 80470

“Ti you get a chance to listen to one,
take it, even if it means crawling a few
miles through snowdrifts or over a hot
desert’” This is how By Goodman de-
scribed his overall impression of a new
Mackay 3010-B when he reviewed it for
the “Recent Equipment” column in the
April 1967 issue of OST. He also said
that most hams thought they probably
had the most sophisticated communi-
cations receivers available because of
competition, high prices, and crowded
bands. He hoped it wouldn't be too
much of a shock to learn that such was
not the case!

The present day Mackay Commum-
cations is a very old company, with a
rich history going way back before the
turn of the 20th Century.

The company that eventually became
the Mackay Radio and Telegraph Com-
pany was formed in Seplember 1883 by
John W. Mackay (1831-1902) and his
partner, James Gordon Bennett Jr.

John Mackay immigrated to the
United Stated with his parents from
Ireland in 1840, when he was 9 years
old. In 1851, when he was 20, Mackay
went west to California, Like so many
thousands of others, he hoped to try his
luck as a miner in the gold felds. Al-
though having little formal education,
he apparently was a man of integrity
who quickly earned people’s respect.

Eventually leaving California for Ne-
vada, by 1867 he had become a partnerin
the fabulously rich Comstock Silver Mine
in Virginia City and was a multi-million-
aire who was still in his thirties. Dunng
this period, one of the hobbies he devel-
oped was reading Morse messages by
ear. He would sit for hours in the Western
Union telegraph office at Virginia City

and listen to the sounders rattle on, carry-
ing messages full of information from the
gold and silver investors who were con-
stantly communicating to their home of-
frces in San Francisoo or New York City

There s no doubt this “hobby™ aided his
imvestment achivities, and it also intro-
duced him to the communications indus-
try as itexisted in those pre-wireless days
on the western fronbier

Mackay marned into Virgima City
society, and became one of the first
transatlantic “commuters” when he
moved to Paris, France al the insistence
of his wife. After this move, Mackay
had to run his business from overseas
via the transatlantic cable telegraph ser-
vices, and he gradually became fed up
with the seventy five cent per word rate
charged by Western Union. Those rates
are what drove John Mackay into part-
nership with Mr, Bennett.

They incorporated as the Commer-
cial Cable Company, and their first sea
cable was "landed” July 1884 between
Waterville, lreland and Canso, Nova
Scotia, The roule was soon extended
across the English Channel and into
Pans, France.

In that same year, 1884, John Mackay
invested one million dollars of his own
money for a controlling interest in the
Postal Telegraph Company. Postal was
the company Mackay used to deliver
the actual messages carried over the sea
cables. Without a delivery agent, the
cable would be useless and he would
have been unable to compete with West-
ern Union. There was a joke in the in-
dustry at the time which said that it was
useless to compete with John Mackay.
If he needed something, he could just
dig up more silver and buy it!
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Front panel of the 3010C. The sticker (top center) indicates that this receiver was
once owned by the Goddard Space Flight Center.

The Postal Telegraph Company
owned several patents previously ac-
quired from Elisha Gray which de-
scribed a method of sending multiple
circuits on a special wire pair. In some
ways, Gray's "harmonic telegraph” was
an early line multiplexer. These patent
rights kept Mackay out of legal trouble
with the Bell system patents. Postal also
used a patented line conductor having
a steel core with a copper covering,
which was invented by Chester Snow. |
doubt that there are many modern day
hams which at some point in their ama-
teur career haven't wrestled with this
wire, which is now sold under the trade
name "Copperweld"! The Postal Tele-
graph Company eventually operated
many thousands of miles of wire, had
two routes to the Pacific Coast, and an
exclusive contract with the Canadian
Pacific Railway.

Clarence H. Mackay (1874-1938) took
over the business after his father passed
on in 1902. In 1903, Clarence Mackay
began a major system expansion when
he invested 12 million dollars and
spanned the Pacific Ocean with cable.
This completed an ambitious 6,000 mile
span from San Francisco to Japan, and

21

gave Mackay introductory experience
in maritime communications.

By 1928, Mackay had over 74,000
miles of cable and their advertising
bragged that "the sun never sets on the
Mackay system". During this period,
Mackay also acquired what remained
of the old Federal Telegraph System,
which was a very strategic move that
allowed them to enter the radio busi-
ness, and is indirectly responsible for
the 3010 receiver entering production
some 34 years later.

In 1909, Federal Telegraph obtained
patent rights to the Danish Poulsen arc
transmitter. Federal used those rights
to build a modern, automatic-keyed
Morse radio system routed through 10
large American cities. It was soon ex-
panded worldwide, and their interna-
tional services used some of the most
powerful arc transmitters ever built, at
1000 KW.

Clarence Mackay got into the wire-
less business as the result of competi-
tion, much as his father had done some
30 years earlier when he went into the
cable business. In October 1919, Gen-
eral Electric formed RCA in order to
keep Marconi from acquiring patent

continued next page
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rights to the Alexanderson arc trans-
mitter. RCA was then to build and op-
erate a worldwide radio network with
Western Union as its delivery agent. In
1920, a 200 KW RCA station went on-air
at Kahuku Hawaiu, in direct competi-
tion with Mackay's' Commercial Pacific
cable route. So, Mackay used patent
rights he had received from the Federal
Telegraph acquisition to build and in-
stall competing arc transmitters, even-
tually leading to his own worldwide
radio network By the late 1920s, both
Mackay Radio and RCA had extensive
worldwide HF networks using direc-
tional antennas. These networks were
based on the Marconi “beam system”,
first released in 1924, As technology
changed, Mackay was quick to change
to tube transmitters, seeing the obvious
advantages. In May 1928, the Mackay
system was merged with IT&T.

The first wireless transmitter in the
USA which would consistently span the
Atlantic was located near Sayville, Long
Island. It was raided and taken over by
the US Navy in 1915 after the War De-
partment discovered that German
agents were using it to transmit illegal
war messages. In February 1928,
Sayville was leased to Mackay Radio
which operated it through 1936 as part
of the Atlantic Network. Initially,
Mackay added 30 KW arc and 10 KW
tube transmitters, and had them on-air
by May 1929, In 1935 Mackay needed
mare space for point-to-point HF an-
tennas, and returned Sayville to the
Mavy after purchasing property near
Brentwood, Long Island

WSL at Amagansett, New York was
another of Mackay's” Atlantic coastal
stations.

In 1933, Mackay established domes-
tic automatic-keyed radiotelegraph ser-
vice, directly competing with traditional
wired services. Morse speeds up to 200
WPM were possible. This continued
until all the radio services (excepling
broadcast) were shut down in 1942

The last are transmitters in regular
service were at Mackay stations in the
domestic network on the Pacific Coast
of California, just before WWIL

In 1943 Postal Telegraph merged with
Western Union, and most of the old
Postal cable system was scrapped. The
Mackay domestic services were never
resumed after the war because of this
merger.

As a corporation, Mackay made
many contributions to the war effort,
and specialized in radio installations
which could be dropped into an area
and set up quickly. Most all of the Lib-
erty ships were equipped with Mackay
transmitters

As soon as France and North Africa
were liberated from Germany, Mackay
engineers were on the scene, and within
weecks had reestablished high speed
links to London and New York.

In 1956 Globe Wireless merged with
Mackay Radio. Globe Wireless had been
formed in January 1930 by Heintz &
Kaufman from their Dollar Radio hold-
ings. Dollar was an old-time steamship
and cable company. Globe received
Dallar's 17 HE frequencies; a very valu-
able commodity which was then passed
on to Mackay. On the stalf at Globe
Wireless was Dr. Frank Terman of
Stanford University, the father of
California’s Silicon Valley, and the au-
thor of the famous Radio Engineering
textbook.

In 1960, Mackay Radio became part
of the TTT organization, which leads us
to recent history and the year 1967, when
the Marine Division at Mackay Radio
decided to offer their MIN0B receiver to
the amateur radio market.

Mackay 3010 Receiver Design

Unfortunately, very little is known
about the production history of the
Mackay 3010 receivers. All that | will be
able to describe in this article is what |
learned from a borrowed evaluation
receiver (Editor Barry Wiseman's
3010C) and manuals. | hope this will be



Rear view of the 3010C

enough to do the receiver justice, as it is
extremely unusualin designand in per-
formance.

The 3010 was designed by Mackay's
Chief Radio Engineer, Mr. Alan Finkel.
My 3010 schematic is dated May 2 1962,
so I'm assuming production started early
thatyear. (Also, its RFamplifier tube was
introduced in late 1961.) I'm guessing
that the 3010B was introduced in late '62
because the "B" manual is dated January
1963. There are seven component revi-
sion dates on the 3010 schematic, the last
one being May 27, 1965.

The only difference between the two
models is the dial tape. Originally, they
used a 16 mm photographic film 90
inches long, calibrated in 2 kHz steps.
The film dial proved to be brittle and
unreliable, and the "B" model switched
to a fiberglass composition tape to per-
form the same function. The tape colors
were changed from red and green to
yellow and green.

The manual I have for the 3010-C is
dated December 1971. The 3010-C Model
21 obtained for evaluation has tubes with
August 1970 date codes, so the "C" model

must have been introduced some time
after late 1969. (I've been unofficially told
that it was introduced in 1970). The only
difference in the "C" model is a crystal-
controlled upperand lowersideband BFO
option, and a front end option which
protected against static discharge using
biased zener diodes.

The manual mentions that the 3010
was designed to be used with Mackay
Radio units MRU-14B, MRU-19B/20B,
MRU-21/22. MRU-23, MRU-27, or
MRU-29/30. I have no idea what these
were. Any further information from
readers would be greatly appreciated,
and will be written up for ER.

Sitting down in front of the 3010-C,
the first thing [ notice is the attractive
two-tone grey-beige paint scheme
which sets off the other controls with-
outharsh contrasts. The knobs are black
plastic, and the illuminated S-meter has
dual scales. The top scale is in red let-
tering, and is accurately calibrated in
dBm at 600 ohms. The lower scale is
black and reads signal strength directly
in decibels. The RF calibration marks
are accurate within 2 dB except at the

continued next page
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Underchassis view

high end where the levels are com-
pressed.

After a brief warm up of a few min-
utes, the receiver becomes stable and
ready to work. Gentle pounding on the
front panel and the bench top produces
only a very slight wobble in a beat note,
and it settles right back to where it was
originally tuned. From a cold start, the
3010 is resettable to less than 50 Hertz.
All of the oscillators are free-running,
nothing is phase-locked. There is asmall
amount of backlash in the tuning mecha-
nism, but this would probably go away
if the entire tuning system were disas-
sembled, cleaned, and lubricated.

This receiver is one of the few tube
type models around which uses those
newfangled "Hertzs" on the dial panel.
There is a MHz window, which changes
in increments of 2 Mhz as the "MHz
Select" control is rotated. The Kilohertz
window is calibrated 0 to 2000, for a
two MHz span. The operator need only
match the colors between the "MHz"
and "Kilohertz" windows to figure out

24

which 1K chunk is being
tuned. There is an RF
preselector, which uses a 7-
stepbandswitchand a2 sec-
tion tuning condenser to
tune a Pi-network in the RF
amplifier grid circuit. A
front-panel toggle switch
(marked "Antenna Filter")
cutsina high-pass filterand
is used to reject the broad-
castband when in port. This
filter is really nice to have
builtin for operating on 160
or 80 meters. The manual
mentions that other filters
could be special ordered to
reject any other desired fre-
quencies. There is a front
panel step attenuator which
provides 10 dB per section.
One attenuator position is
"off".

In keeping with modern receiver de-
sign using low plate voltages, the 3010
power supply delivers 145 volts B+ at
less than 1% ripple. This is due in part
toa capacitorinput filter and an 8 Henry
choke which is physically larger than
the power transformer. There is also
regulated 108 volts for the oscillators.

As WI1DX pointed out in 1967, the
ship's radio operator was paid to get
the message through. Everyone on
board depends on Sparky's abilities and
on the equipment for their safety. To a
skilled radioman who understands the
functions of the controls, the 3010 gives
complete control over signal to noise
ratio. Yet, there is an elegant simplicity
to it, which leaves knob twisting to a
minimum. For example, there are no
passband tuning, rejection notch or tone
controls, and the AGC time constant is
fixed. There is no noise blanker, just a
fixed audio limiter. The limiter clips at
a low level and causes audio distortion.

This is a high-performance commu-
nications receiver which maintains an
80 dB image rejection ratio throughout




its 70 Khz to 30 Mhz tuning range. It
doesn't use complicated, expensive, and
delicate slug racks or multiple gang-
tuned stages. There is no tedious align-
ment procedure, although some of the
factory passband alignments require a
sweep generator. There is a big reserve
of sensitivity, which is a necessity if the
ship’s antenna should ice up and blow
down in a gale.

A ship’s receiver must be sturdy and
easily repaired when at sea. The 3010
fills this requirement, with room to
spare. The main chassis is an aluminum
casting with 5/ 16 inch sidewalls, milled
to accept top and bottom cover plates.
The casting is drilled and tapped for 44
bottom cover screws. The front pancl
side braces are milled castings, also 5/
16 inch. There is a two-piece top cover
on the chassis, but it's “only™ 3/ 16 inch!
The front panel is 1 /4 inch hard alumi-
num, and the VR casting is bolted to
the front panel and to the main chassis
casting for maximum possible mechani-
cal stability. Each electrical stage isbuilt
into its own compartment. The elec-
tronic components which are mounted
inside the compartments are neatly laid
out, all the leads are dressed, and ev-
erything is easily aceessible with ordi-
nary hand tools including the simple
two-deck bandswitch, All of the com-
ponents are standard electronic parts
with ample salety ratings made by big
name-brand manufacturers. All 16
power leads enter ¢ach compartment
via feedthru and bypass caps. Voltage
leads into the oscillator compartments
have series inductors in addition 1o the
other components. Some of the signal
leads are coaxial, with gold-plated bulk-
head fittings mounted on the sidewalls.
This is a receiver | could live with!

Looking at the block diagram (fgure
1), the 3010 is a tri ion design
with a final IF of 455 Khz so that Collins
mechanical filters could be used as op-
tions. My evaluation receiver is fitted
with 2.1 Khz and 500 Hz filters.

Looking on down the signal chain, a
few big surprises start to show up. This
receiver uses the “modern” up-convert-
ing heterodyne conversion scheme, which
means that the [F is higher in frequency
than any of the tuning ranges. This places
images and some IMID products outside
of the IF passbands where they can't be
detected. The first IF has a fixed -tuned 37
to 39 Mhz response, and the first LO drive
comes from a switched crystal oscillator
running from 39 (o 67 Mhz.

The second LO chain mixes a3 to 5
Mhz VFO signal with a fixed crystal
oscillator at 47.94 MHz 1o get to the
second IF of 5940 Mhz. The second 1O
has a passband of 43 to 45 Mhaz, also up-
converting and out of the tuning ranges.
The second IF uses a high-selectivity
crystal lattice filter with a 6 Khz pass-
band, made by Blackhawk Networks,
as the coupling element. In the wide
selectivity position, thas filter provides
the main selectivity

The third mixer uses drive from a
fixed crystal oscillator at 5.485 Mhz to
produce the final IF of 455 Khe It's
interesting to note that the second and
third IF frequencies are not in a mari-
time band, but are part of the acronau-
tical mobile services band, This grisatly
reduces the possibility of interference.

Part of every plate load in the signal
chain 1s some sort of low pass or
bandpass filter, which attenuates har-
monics and images to the low levels
required in a receiver of this caliber.

Since there is so little activity on the
maritime HF bands nowadays, | did a
lot of tuning around using a gain an-
tenna during one of last fall's band-
crunching DX contests. This receiver
has extremely high dynamic range. At
no time did | ever notice it ever failing
to dig some weak, fluttery signal out
between the megawalt contest wheels.
There was a little bit of cross-modula-
tion noticeable, but this went away
when | cut in some attenuation and
tried different front-end tubes.

continwed next page
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Figure 1. 3010C block diagram (with SSB BFO)

I guess I'll go back on what 1 said
before about performance measure-
ments. Please be advised that these
measurements, while accurate within a
few dB, were made with good quality
older test equipment. Due to variations
in test equipment and the operator's
experience, individual measurements
may vary from what I've provided.

After a fresh tune-up, the 3010 shows
a two-tone, 3rd-order dynamic range of
108 dB, measured at 20 Khz signal spac-
ing and -15dBm signal levels. (For num-
ber collectors, this is an intercept point
around +23 dB. Try that with yer
YeaKenCom). Its blocking dynamic
range (single-tone) is 90 dB. This was
measured with the attenuators off. The
dynamic range number increases as
each attenuator section is switched on.
If 10dB is selected, the third-order prod-
uct decreases by 30 dB (3 X 10). The
blocking dynamic range increases by 20
dB. In the "max" attenuation position
range, the third-order dynamic range
would be over 220 dB.

How can this be? Did I miss something
here? This is a 27 year old tube-type re-
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ceiver with an AGC controlled sharp-
cutoff RF pentode in the front end!

The secret to this unusual perfor-
mance is found in the first mixer, the
tube used at the RF amplifier, and in
very careful circuit design.

Believe it or not, the first mixer is a
single-balanced diode ring (figures 2
and 3). ['ve been told this was the first
time this type of high-performance
mixer was used in a commercial design.
(Does anybody know if this is true?)
The low-impedance drive requirements
of the diode ring are met by V2, the
signal cathode follower, and by V11b,
the oscillator cathode follower. Both of
the followers also provide stage isola-
tion. Outputbalance is provided by R22,
which to some degree cancels the oscil-
lator fundamental in the low-imped-
ance tickler winding of the first IF
bandpass filter. This method of achiev-
ing balance in the diode ring is not as
good as what is used in modern double-
balanced designs. Today, 50 ohm broad-
band ferrite transformers with con-
trolled characteristics are used on the
LO and IF ports, and the IF output is
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taken from a tap on the RF port's trans-
former. Accurately matched PIN diodes,
unavailable in '62, further increase bal-
ance. Even so, the 3010 is pretty darn
good, and for sure "better” than most
medium-priced plastic receivers of to-
day.

The noise figure of a diode mixer is
roughly equal to its loss in dB. The 3010
mixer has an estimaled noise figure
somewhere around 6 or 7 dB, which
means that insignificant mixer noise is
added to a tuned signal. This stage is
what gives the receiver its clean, quiet
sound in spite of its crummy 6BF5 au-
dio output stage

Who in their right mind would use an
AGC-controlled sharp-cutolf pentode
with extremely high transconductance
as a front end RF amplifier? Isn't this
known to be a recipe for disaster? The
fact of the matter is that the 7788 is no
ordinary tube,

In the early 19605, Amperex Electron-
ics in Hicksville NY was the center for
high-performance tube design. If the
788 is any indication, there 15 no tell-
ing what the industry might have pro-
duced had research lasted a few more
years. Introduced in November 1961,
the 7788 was designed for broadband
carrieramplifiers. Tobe effective in this
service, it had to be highly resistant to
production of intermod products and
blocking, and boy is it! Maybe it has
Kryptonite grid wires and a Dilithium
plate or something, | don't know. Its
real design secrets have apparently been
lost to time.

I breadboarded a 7788 broadband RF
amplifier with a resistive plate load for
test purposes, as | could never find data
sheets on it In this simple configura-
tion, | got a voltage gain of 54 dB and a
blocking dynamic range of 80 4B at 14
MHz. With the plate and screen current
ratio used in the 3010, the 7788 has an
equivalent noise resistance of about 100
ohms This means only a very small
amount of noise over what is generated

in the antenna resistance is added to a
desired signal. The RF stage is both
impedance matched and noise matched
to the antenna system (see figure 4).

I made a stage gain measurement at
14 MHz with no attenuators switched
in, the preselector peaked, and the AGC
off. The 3010-C showed an RF stage
gain of 66 dB at the plate. This is an
msane amount of front end gain. No
maore than 10 dB of RF gain is necessary
to establish a low noise figure at HF
with the mixer used in this receiver.
The only reason | can see to design for
this much gain is that maybe the low-
frequency antennas in use were very
small in terms of wavelength and there-
fore were inefficient. With a good an-
tenna, it is necessary 1o operate the re-
cewer with at least 10 4B attenuation in
line at all times and with the IF gain
control at about 12:00 if excessive noise
and distortion are to be avoided.

How much sensitivily is really neces-
sary inan HF receiver? Does a low noise
figure have any other advantages be-
sides high sensitivity ?

Classic receiver theory says that there
15 a certamn amount of thermally-gener-
ated nowse which is always present due
to the voltage drop across antenna re-
sistance. This noise voltage acts like a
broadband signal, and although it 15 at
arelatively low level, there is no reason
to make receiver sensitivity any higher,
the idea being that weaker signals would
be masked by the stronger noise volt-
age

| won't present the equations behind
this idea. Readers are referred later to
the excellent article by Dr. Rohde for
the fine details. The math is pretty
straightforward, and anyone using a
hand held calculator can work it out.
The notse voltage developed across a 50
ohm antenna turns out to equal 31 mi-
crovolts (uV), or -117 dBm, at a band-
width of 2.4 KHz. Therefore, if -117
dBm is the weakest readable signal, the
receiver noise floor, by convention,
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Figure 4. RF amplfier schematic

would be 6 dB lower at .016 uV, or-123
dBm. We're told there is no reason to
design for a noise floor below -123dBm.

To test this assumption, | measured
the MDS (minimum discernible signal)
of my 75A-4. This was through a com-
mercial-quality directional coupler with
40dBdirectivity. The test port was open.
Then, | again measured the MDS with a
vertical antenna at the test port. The
difference between the two measure-
ments gives the amount of noise volt-
age present. It turns out that the noise
voltage developed is nearly exactly
what the equation predicted. [ repeated
this test every 30 days for nearly a year.
The amount of noise across the antenna
is very nearly the same, summer or win-
ter, day and night, and it varies by no
more than 2 dB, which could be my
error amount.

My personal opinion is that HF re-
ceivers with low noise figures seem to
sound and perform "better” than ones

with higher noise figures. | can't prove
it, buta reduction in performance, oran
increase in distortion, could be caused
by amplifier noise adding to the
receiver's total distortion number. A
possible cause might be reciprocal mix-
ing between the amplifier noise compo-
nents and local oscillator sidebands.

The improvement in performance
seen by a quiet HF front end seems to be
similar to what is gained by a certain
type of FM receiver alignment using
SINAD. Hope I'm not preaching to the
choir here, but SINAD is an FM receiver
sensitivity measurement which uses a
log ratio of signal, noise and distortion
to noise and distortion. Interestingly,
the Mackay manual specifies the 3010
sensitivity numbers as an input voltage
required to produce a 6 dB signal to
noise over noise ratio.

The first IF amplifier deserves some
mention. It is another Amperex hot-rod
tube, the 6688. This was similar in design

continued on page 40



A 1927 TNT Oscillator

Bob Dennison, W2ZHBE
82 Virginia Ave.
Westmont, NJ 08108

In early 1996, | wrote about my 1927
Hartley oscillator using the low-cost
and readily available type 27 tube. My
hope was that this simple transmitter
would encourage more participation in
the Antique Wireless Association’s
{AWA) 1929 QSO Party. In Part 1 of my
article (1) 1 said that the beginner should
avoid using the TNT circuil because it
usually gives a bad note, often has a
tendency to drift and almost always has
apronounced chirp. My Hartley worked
well and even though it put out only
three watts, | worked 27 stations in
eleven states in the 1995 contest. (2)
While pondering what to do in the 1996
contest, it occurred 1o me | should ig-
nore my own advice and build a TNT
oscillator! There are several good rea-
sons for the TNT
L The cireuit is simple and easily built.
2. There is only one tuning control and
no other adjustments are required.
It is an ‘old-time’ cireuit,

4, In a contest, it is qniflu'r and easier to
send TNT than HARTLEY or COLPITTS.
5. A TNT signal wall exhibit some chirp
which makes it easier to copy through
the QREM.

6. The other conlestants are usually
“turned on” by the excitement of want-
ing o work a station that sounds like
something out of the 1920s. It should
help me score more contacts.,

The '27 TNT

The circuit diagram of the 27 TNT is
shown in Figure 1. As in my previous
design, | chose the tank circuit values to
give a bandspread of 1| kHz/dial divi-
sion. Thus when the dial 1s set at 80, the
frequency is 3580 and when the dial is
set to 9, the frequency is 3590. The

tuning condenser, Ch, is a Cardwell MR-
105-BS which was modified by remov-
ing all but one of the rotor plates. This
called for adding one regular washer
plus one 024" washer in front of the
rotor plate and then four washers to
compensate for the plates removed.
Thus modified, the AC from zero to full
mesh is 175 pF. The tank inductance
then required to give a tuning range
3500-3600 kHz is 6.47 uH. Most of the
old-time seli-excited oscillators used 1/
4" copper tubing tank coils. But the tank
current in this TNT is only about one
ampere 50 | used B&W 3905 coil stock
This inductor material is wound with
¥12 wire, is 2.5 inches in diameter and
has & turns per inch. 1 used 10 turns
which gave an inductance of 6.2 uH.
After the oscillator was completed, |
found that | needed a little more induc-
tance to get the desired 1 kHz /Div so |
cemented a plece of ferrite inside the
coil. The band-set condenser, C7, is a
broadcast type variable chosen because
it had a built-in planctary reduction
giving a smooth vernier touch when
adjusting the frequency calibration. The
vutput link, L3, consists of two turns of
#16E wire about 2 4 inches in diameter.
The output terminals, |3 and 4, are
ordinary Fahnestock clips.

The plate current indicator is a Weston
model 267 fan-ty pe meter chosen mainly
forits old-time appearance. It happened
to have a 0-100 mA scale but a 0-50 mA
meter would also fill the bill.

The amount of chirp can be modified
somewhat by changing the value of C1
Minimum value should not be less than
about 150 pF. 1 used 300 pF to get a bit
maore chirp.



Front .... The 1927 TNT oscillator
The Power Supply

Blocked-grid keying is used justas in
last year's Hartley but the power sup-
ply circuit was modified to give about 7
volts more bias so as to completely cut-
off plate current during key-up condi-
tion. The modified power supply cir-
cuit is shown in Figure 2. The filter
condenser was changed from 33 uF to 4
uF to add a bit more old-time spice to
the signal. As in the previous Hartley
rig, 53, labeled Remote Control, allows
the B+ to be turned off by a remote
SEND-RECEIVE switch. At my station,
this switch also turns the receiver B+
On or Off and connects the antenna to
either the receiver or the transmitter. A
photo of the power supply was shown
in Part 2 of the Hartley oscillator article.
(2)

GRID COIL

The grid coil used in TNT oscillators
has always been a mystery. So far as |
know, no one has ever given a formula
or procedure for finding the required
inductance. So during my breadboard
development, [ putin a slug-tuned coil
and adjusted it for best results - maxi-

mum power output consistent with
good stability and minimum chirp. I
found that 105 uH was best. You can't
have a slug-tuned coil in a 1927 rig so |
made a solenoid consisting of 71 turns
of #28E on a piece of fiber tubing one
inch in diameter. This coil is 1.12 inches
long and fell short of the desired induc-
tance so | cemented a small ferrite slug
inside the coil to bring the inductance
up to 105 uH. The final coil was given
several coats of Krylon to keep mois-
ture out.
Construction

The baseboard is made of poplar and
measures 12 x 7 x .75 inches. After all
the screw holes were drilled, it was
stained with Red Devil #44 English
Walnut oil wood stain. This was fol-
lowed by two coats of Minwax clear
semi-gloss polyurethane. The front
panel is 12-1/4 x 6.5 x .071 aluminum.
After the holes were drilled, it was given
three coats of Sherman-Williams #00343
yellow primer for aluminum. This was
followed by several coats of Nybco 1750
semi-gloss black enamel.

An aluminum plate at the back holds

continued on page 33
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Figure 1. Wiring diagram of the 1927 TNT oscillator
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Figure 2. Power supply for the 1927 TNT oscillator

J2, P1 and RFC1. This plate measures
5.5 x 2.75 x .071 inches and is left unfin-
ished except for fine sanding,. It is held
to the baseboard by three #6 one-inch
RH wood screws. RF wiring was done
with .07 square bus. Power wiring was
done with #20 lacquered cotton braid
stranded wire (AES SW-704 etc.).

Several of the components used are
not genuine 1927 parts but the rules of
the AWA 1929 QSO Party state that a
replica transmitter may use some new
parts as long as the circuit and the tube
are of the correct vintage (pre-1930). (3)
If it weren't for this rule, very few ‘le-
gal’ QSO’s would take place in this QSO
Party which is really meant to be a fun
time for both the old-timers and the
young fellows who feel cheated because
they came on the scene too late to enjoy
using those wonderful old-time rigs. [
didn't get my ‘ticket' until 1936 and by
then everyone was using crystal con-
trol. So the 1920 QSO Party gives me a
fine excuse to chirp and buzz and have
lots of fun. I'm sure you will enjoy it just
as much as I do.

Final Comments

I found the completed rig to work
exactly the same as the breadboard. I'm
not always so lucky. The bandspread
was not quite 1 kHz/Div so [ needed a
little bit more inductance. [ took the
easy way out and cemented a piece of
ferrite inside L2. The output link, L3’
must be rather close to L2 (about 1/4
spacing) for maximum power out.

With 300 volts on the plate, no-load
plate current is 16 mA. I normally in-
crease coupling until power out is three
watts and plate current is 28 mA. Effi-
ciency runs about 37%. Plate voltage
falls to about 290 volts, key down.
Contest Results

The 1996 O.T. QSO Party ran on two
successive weekends in December 1996
in hopes that at least one weekend
would enjoy good conditions. The first
Saturday night yielded three QSO,s -
heavy rains and static conspired to
dampen our fun. The second Saturday
night was better - four QSO's! This time
we had to contend with the regular
Saturday night traffic nets and a multi-

continued on page 39



Real Audio for the R-390A

Revisited
by Bill Kleronomos, KDOHG

P.O. Box 1456
Lyons, CO 80540

It's certainly been gratifying over the
last few years to nole how many people
have seized tools and soldering iron
and made a great receiver even better
by upgrading the audio section accord-
ing to my original ER article i issue
number 42 October, 92. As | noted pre-
viously, the RF design of the R-390A is
second to none and will never be dupli-
cated, but the audio sections were de-
liberately designed 1o deliver only a
restricted-bandwidth signal at a level
of perhaps a hall watt. Not only that,
but a close examination of the original
Colling designed audio chain reveals
that feedback has been added to the
amplifiers in a deliberate attempt to
further restrict dynamic range. 1 can
only make educated guesses as to why
the receiver was designed in this man-
ner, but it suffices to say that while the
original audio section was adequate for
CW, RTTY and local monitoring pur-
poses through a typical military “tin-
box” speaker or communications head-
phones, it certainly isn’t up to the task
where quality, wide-range audio is de-
sired with the use of today's limited
efficiency high fidelity mini-speakers,
And if anyone's noticed, today's speak-
ers are usually 4 to 8 ohms- not 600!

Having modified a number of audio
chassis for individuals over the last
couple of years, I've gone up the learn-
ing curve regarding my original de-
sign. With a number of my originally
modified chassis having been used for
several years, sometimes on 365 x 24
duty, il can be said the circuit is as
bulletproof as the rest of the receiver -

the tubes and components are ran so
conservatively that no failures have
been reported to me. The tubes in my
own receiver still check at 10 in my
tester. About two years ago | made some
minor revisions o the design in re-
sponse to a minor annoyance and inan
effort to achieve an even better sound

The annoyance I'm referring to is that
the sound quality of the onginal design
was to some extent dependent on the
brand of 6BAE tube used. While the
sound with any tube used was always
pretty good, nevertheless 1 felt the cir-
cuit should perform in a more consis-
fent manner (rom unit to unit. | ran a
number of 6BAR tubes through exten-

continued on page 36

Parts List
R1 470K, 1/2W
R2470,1/2W
R3 33K, 1W
RS, R6 15K, 1W
R7, R8 100K, 1/2W
R947K, 1/2W
Cl1{CHO4) .1 uF metal film, 100V
€233 to 47 pF, 300 volt
€3, C4 .1 uF 250 volt
C5.001 uF 1 KV ceramic
C6 100 uF, 25 to 30 volt electrolytic
C7 .002 uF, 500 volt metal film
T1 8000 ohm to 8 ohm PP output
transformer, @ B watts. Antique
Electronic Supply #PT-291 sug-

gested.

V1 6DJ8 or 6922

V26360

ZD 24 volt, 5 walt zener diode
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Heal Audio for the R-3%0A from page 34
sive tests, but | could never attribute
any one tube characteristic to a particu-
lar sonic quality, and frankly, to this
date I'm still baffled! My resolution of
this problem was to go back to the draw-
ing board and replace the 6BAS with
the audiophile-friendly 608 or 6922
dual triode. This change makes the
sound of the chassis much more consis-
tent and with the added benefit of what
I perceive as a smoother sound, prob-
ably due to the well-regarded sonic sig-
nature of a triode as compared to a
pentode.

Revising one of the chassis using the
6BAS is relatively easy, requining the
removal of the unneeded screen drop-
ping resistor and by pass capacitor. The
stabilization capacitor at the grid of the
former 6BAS will need to be connected
from gnd to ground instead of from
grid to plate as it was, and pin 9 of the
socket, the internal shield of the 6DJ8,
will need to be grounded. The plate and
cathode pin-out of the 6DJ8's second
section (1 & 3) is the opposite of the
original 6BAS's triode section, so the
wires will need to be swapped. The
stabilization capacitor | referred to may
be any value from 33 pF o 47 pF, mica
or ceramic, bul don't leave it out - the
ADIE can be one hot VHEF amplifier/
oscillator so don't give it an excuse to
fly.

R3, the plate resistor for the first am-
plifier stage needs to be changed from
its former 100 K 1o 33 K, 1 watt, and R2,
the cathode resistor needs to be changed
from 820 ohms to 470 ohms, 1/2 watt
R1, the grid resistor for the first triode
section may be up to 470 K in value -
you can leave the factory-original 470 K
in place that was connected from ground
to pin 7 of V602 (or V1, the new 6D8).
Finally, there was a typo error in the
original ER article - note that the cath-
ode bypass capacitor of the 6360 output
stage is supposed to be 100 uF, 25 or 30
volts and not the 10 uF originally speci-
fied (and corrected the following is-

sue). With parts on hand, this whole
revision of the original design should
only take an hour or two.

Due to the overall negative feedback
loop, the original article’s cautions about
the polarity of the outpul transformer
are still valid. If the circuit oscillates,
squeals, or makes funny noises on turn-
on, reverse the winding of either the
primary or secondary of the output
transformer. Sometimes there won't be
anoscillation but instead the audio may
be “peaky” sounding, distorted, or ex-
cessively loud where just cracking the
volume control may blow you out of
the room with audio. Reversing a wind-
ing of the transformer will cure the prob-
lem. In any case, try the connection
both ways and choose the winding po-
larity of the OPFT that results in the
least, or smallest audio output for a
given setting of the volume control.

The brand of 61]8 used isn't critical -
you may use the mil-spec 6922 version
if it suits you. I've personally been very
pleased with the sound quality of the
economy-priced Russian 6D]8s sold by
AES and others to the audio industry.
They seem to be durable; 've been us-
ing one in my own receiver for a year
and a hall with no problem. I've also
discovered there is a British military
spec equivalent to the 6360 output tube
with the part number CV2798. I've used
them as available and they work well; it
may be easier to find and less expensive
than the 6360 in some parts of the world.

As was the original, this revised ver-
sion of my modified R-390A audio chas-
sis is perhaps the single most worth-
while change one can make to a great
receiver - | urge reviewing the original
ER article before proceeding with this
project for the first time. Happy listen-
ing! ER



R-388 US Military Contract List

by Thomas Marcotte, P.E., NSOFF
111 Destiny Dr.

Lafayette, LA 70506
n5off%wSddl.aara.org@usl.edu

A few years ago, | bought my first R-
390A from Rev. Joe Pinner, KCSIID.
Being a mechanical engineer by trade, |
was impressed by its complexity, per-
formance, and robust construction.
About that same time, an article ran in
Electric Radio about the history of the
R-390A. Within that article was a list of
contracts and numbers produced. | be-
came interested in the history of the
radio, so 1 began a most informal poll
asking users for their contract and se-
rial numbers in an attempt to verify the
R-390A contract information.

Itdidn't take long to realize that there
were many holes and inaccuracies in
the R-390A data best known to that
date.

Along the research trail, 1 ran into
Wally Chambers, K507, and Les
Locklear. They were keeping rig data as
well, so we all pooled our slips of paper
and bar napkin notes to come up with
the most accurate R-390A list compiled
to date, The results of this research have
recently been contributed to Electric
Radio by Les Locklear,

A natural offshoot of the R-390A re-
search activity was contract data on
other radios, and | began keeping infor-
mation on most of the classic Collins
receiver designs. | will report out on
these different radios in future issues of
Electric Radio, but in this issue, we will
cover the R-388

Many readers of these pages already
know that the R-388 is the military ver-
sion of the Collins 51]-3. This radio cov-
ers 500 Mcs to 30 5 Mcs in thirty bands
of 1000 Kcs each, AM and CW. These
radios were very popular in industrial
and military installations. They were

also available to amateurs and SWL's,
but like most quality gear of the period,
it was expensive for amateurs Thisisa
comparison of R-388 specifications com-
pared to the better known R-390A.

K-348 R-390A
Freg Coverage 05305 Mes 0.5 32.0 Mas
Dhal analog, meech S digital
Fixesd IF SO0 Kas 455 Kos
Filters tuned circuit mechanical
Wenght 43 b 75 s
Mo o tubes 18 25
4 A TOE-15 TOH-12 fothers
FTO Range 20-30Mc  2.455-3.455Mic
Audio 15W, 4 /6042 SW, 6002
Power Keq'd H5W 120w
Mo, of Ovens None Three
CW audio filter No Yes
Construction  single frame modular
Tuning torgue
{in/ lhs) a4 1.0
US Mil ordered,
approx 100,600 S N

In aperation, the user will find that
the R-388 is easier to tune, The opera-
tion of the tuning knob is very smooth,
however there is nosignificant flywheel
effect as found on a Hammarlund 5P-
600, An average R-390A, on the other
hand, requires a more deliberate fwist
of the tuming knob to overcome the fric-
tion of all the works, and is less attrac-
tive as a band surfer. From an overall
performance standpoint, the R-T90A is
hard to beat

Shown below is the US military con-
tract information that 1 have to date
{this article will hikely scare up more).
MNaturally, this doesn't include any pro-
duction for civilian use, or numbers for
military orders for US allies

The high serial numbers shown indi-
cate the highest number contributed to

conlinued next page



R-388 US Military Contract List from previous page

>3

The author with his two of his favorite receivers: R-388, top; R-390A, bottom.

me by an owner, so it can be inferred
that at least that many were made un-
der each contract. A high s.n. of "0"
means that from various pieces of docu-
mentation this is a known contract, but
no examples surfaced in my survey.

Compiling an R-388 contract list is
like counting stars; there is a finite
number out there, but each time you
count, the number gets higher. It would
appear that Uncle Sam placed many
orders of small numbers. Interestingly
enough, the R-388 orders go out well
beyond the dates of availability of the
new R-390 and R-390A. Perhaps this
was for reasons of economy or ease of
use.

According to the information avail-
able, all R-388's were made by Collins.

Not shown in the list below is a con-
tract for R-388A's (same radio, but with
mechanical filters, equivalent to the
Collins 51J-4), NObsr-69046. | don't have
any serial number data for this contract,
however civilian serial numbers as high
as 7000 have been contributed. There were
likely some radios made for government

38

agencies other than the military.
Future installments will cover the R-
389, R-390, R-391, R-392, and R-725.
Any info on these rigs contributed
now would make the future installments
all the more complete. ER
R-388 US Military Contract List
NObsr-49132 (AN/URR-23A) 91
NObsr-52527 (AN/URR-23A) 180
19624-PHILA-50 976
1908-PHILA-51 355
3096-PHILA-51 8
3131-PHILA-51 919
3155-PH-51 1379
3164-PH-51 153
3167-PHILA-51 491
3357-PHILA-52 1672
3362-PHILA-52 109
3469-PHILA-52 20
3470-PHILA-52 1449
25635-PHILA-53-36 2193
25067-PH-54-55 363
21318-PH-56 88
30951-PH-56 0
30951-PHILA-57 0
37003-PC-62 171
Total of high serial numbers 10617



Designing the Collins 30K from page 14
supply before the BobA mercury vapor
rectifiers had time to warm up. [ tried a
scheme of connecting the filament of a
12H6 twin diode in series with the
bleeder of the bias supply and operat-
ing a relay from current passed by the
diodes. The SRAGY bias rectifier had to
warm up before the 12Hb6 started to
warm up which gave a 22 second delay.
It would also provide protection from
bias supply failure. The use of the 12H6
for extra delay was discarded to save
cost, most of which was due to the need
for a 300 mA bias supply instead of 75
mA_ This deletion reduced the delay to
approximately 5 seconds which meant
that the operator had to be the "3 sec.
timer”.

The Boonton (-Meler was a very im-
portant RF test instrument. We could
use it 1o measure coidl imductance and ),
capacitance, and coefficient of coupling
between coils. A neon bulb on the end
of an insulating rod was also very help-
ful. We used it to search oul parasitic
circuits, HF caoused a pink glow, a LF
parasite caused a yellow glow and a
violet glow indicated a VHF parasitic
oscillation. We could follow the reso-
nant circuit path by moving the bulb
along the circuit path where the color
was strongaest,

Models 30K-2, 3, 4, and 5

These were all intended for commer-
cial service, There were some users who
wanted to be able to communicate be-
tween different locations independently
of the telephone system. One example
was the Corps of Engineers who con-
trolled the water flow through dams
All they needed was a day and a night
frequency. These transmitters were
erystal controlled with two sets of tuned
circuits. Relays were used to switch the
tuned circuits from one frequency to
the other. They used single-ended pi-
networks for the RF output networks.
As | remember, most of the differences
between models were related to meth-
ods of remote operation.

Concluding Remarks

It was fun working on the develop-
ment of this transmitter. The Company
allowed us quite a bit of freedom to use
ingenuity in our designs, Most of the
engineers at Collins were hams and they
frequently stopped by to see how it was
coming. | had lots of free advice. My
office mate was Lou Cowillard who was
developing the 75A receiver at the same
time. A color photograph of the 30K in
the laboratory appeared on the cover of
the November issue of RADIO NEWS.
Clyde Hendrix, WOHBG, came o Ce-
dar Rapids to personally take delivery
of serals No. 1 of the 75A and the 30K
with the 310A exciter. Years earfier he
had purchased a Collins 30FXB when
the company was just getting started.
ER

A 1927 TNT Oscillator from page 33
tude of RTTY signals. My final score
showed 30 valid exchanges and two
Q50rs with fellows who were simply
curious. | think the chirpy, raspy TNT
signal was a success, Several people
commented on it - N2EZ said it was the
lousiest signal on the band! Hooray!
Haltway through the contest, 1 loos-
ened the antenna coupling slightly,
dropping the output to 2.5 watts, This
seemed to steady the signal a bit, T feel
that the project was a complete success
except [or one thing - | didn't receive a
single OO (official observer) notice!
Maybe next year Ul short out the filter
choke! ER
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Mackay Marine 3010C from page 29
tothe 7788, but is much smaller, uses only
one frame grid, and has "only” 18,000
uMhos of transconductance. [its job is to
preserve the noise figure of the front end
and compensate for the insertion loss of
the first mixer and the 1st IF filter. This
tube was also used in broadband ampli-
fiers and is equally resistant to IMD. 1
recently obtained a few of them military
surplus from Fair Radio, and they have a
1985 date code and the boxes were bar
coded. My tax dollars at work!

A unique method was used to inject
the second LO at the second miver. A
cathode follower couples the second
variable local oscillator 1o the second-
ary "hot” end of a broadband trans-
former. The first IF is coupled to the
primary, and the cold end of the sec-
ondary is the coupling to the second
mixer grid circuit. This was called “se-
ries” injection, and provides super iso-
lation between all of these stages.

There is no gain between the second
and third mixers, only a crystal
bandpass filter. Up until the input to
the third mixer, the low noise figure of
the front end has been preserved, The
third mixer is a conventional self-ex-
cited 6BE6 crystal converter which is
followed by the mechanical filters, Twao
stages of conventional AGC-controlled
IF amplification follow the fillers, us-
ing the familiar 6B A6,

A very simple and conventional AGC
detector is used, which develops bias
across the load of a 6AV6 diode. This is
similar 1o AGC circuits in hundreds of
different communications receivers, but
the time constants are chosen just right
to produce nearly ideal attack and re-
lease charactenistics. Audio rises less
than 8 dB for a 60 dB change in RF input

The product detector is equally
simple. It uses half of a 12AT7, and
injects BFO voltage at the cathode. Mix-
ing is in the plate circuil. The B+ to this
stage 15 heavily decoupled, as it should
be

i don’t like the audio output stage.

The 6BF5 was listed for renewal pur-
poses only in my 1960 RCA handbook,
and 1 can’t figure out why the 3010 uses
it. Maybe they had some left over from
another project and wanted to save on
production costs, Whatever the reason
was, the audio amplifier goes into dis-
tortion at low input levels, and has a
restricted range which makes it tiring
to listen to for long periods. Too bad
they didn't get someone from National
to do the audio on this rig. After all, we
don’t want Sparks getting too grouchy!

This pretty much wraps up my obser-
vations of the Mackay 3010C. I'll have
to start looking around for one, now
that | know a little more about them.
Maybe an ad in the "ol ER is a place to
start?? ER

References

Thus article was prepared with mate-
rial gathered from the following
SMUTCeS,

Wireless Communication In The United
States, Thorn L. Mayes, The New En-
gland Wireless and Steam Museum, 1986

The Telegraph, Lewis Coe, McFarland
and Company, 1993 (This book is great,
and 1 highly recommend it.)

Wireless Radio: A Briel History, Lewis
Coe, MeFarland and Company, 1996

Operating and Maintenance Instrue-
tions: Receiver Type 3010-B, Mackay
Radio and Telegraph Co., Marine Divi-
sion, January 1963

Marine Receiver 30100 Mod 2 With
558 BFOY, ITT Mackay Manne, Decem-
ber 1971

OST. ARRL, Apnil 1967

Effects of Noise in Receiving Syslems,
Rohde (DI2LR), Ham Radio Magazine,
Movember 1977

Electronics, McGraw Hill, November
10 1961

Personal correspondence, NoCSW
and Sandy Blaize, WSTVW



CLASSIFIEDS
| Advertising ln;;rmatiun Sl

Subscribers receive 1 free - 20 word- ad per month. Extra words are
20. Here's how to count the words in your ad: the heading - For Sale,
Wanted, etc count as 1 word. Your name, call, address and telephone
number count as 6 words. Hyphenated words count as 2 words.
Please count the words in your ad and if you're over 20 words send
payment for the extra words.

Non-subscribers: $3 minimum for each ad (up to 20 words). Each
additional word is 25. Please call or write for display

rates.
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IR
14643 Road G Phone/FAX (970) 564-9185
Cortez, CO 813219575 e-mail: er @ Mrontier.net

DEADLINE for the MARCH Issue: MARCH 3

FOR SALE: Repair and restoration on all vin FOR SALE: Colling S-Line aluminum knob i
tage equipment; 35 years experience. Bamey lays: small (exciter /PA tuming) - $1; 300L-1 - §2
Wooters, WHKSD), 83070 E Mansfield Ave, Den- speirmner / platn (makn tuning) - §3. Chardie, KHCH,
ver, C OOy ROIZAT, (M) 70 "ﬂ-'l.l- 130492 Pinnacle Lare, Lossburg, VA 200176, (540)

R}Il Sﬁl.l:’. “AM FOREVER" qluhry Haymwes T “L S A — — =
shirts, grey, blue, green f ned. Siees M, L, XL -$15 FOR SALE: Hallicratters, RME, Gonset, other.
shpd, Rick, KEMLV /@, 1H2 W 17th St Pocblo, Alsa power supplies, best equipment, VHEF/RF
CO 81003, I'?l""‘I“! N""’* amps, more. LASE, Don Jeftrey, POR 1164,

FOR SALE: ¥ % 5 fepring ol tae by schematic for Monrovia, CA 9117,

Collins KW-1 - 825 ppd US. Tom Becry, K9ZVE. FORSALE:R-190A /URR Orig 1961 Maintenance
1617 W. Highland, Chicagn, 11 60660, (312} 262- htanual TM31:8820-15.189 Prs. 528 incl.dom
o = Priocity Mail, Aben PUOBox 4118 Jersey City,N]
FOR SALE: [hathermy machine consisting of 2 'L"'“"“"W“Fllhhum
WL-460 tubes, plate & lilament sfmrs, etc U FOR SALE: Heath SB-220 .:mp gpnd comidx, o
anly, call e info. Steve Davis, KDENX, 1 Vieeyard muh,;m manuial - SV Jodhn, (518) 272-3631.

Ave, N MI-.Hh'hvwn NJ IF748. (W08} 495-3241 R SALE e R

FOR SAI.I-?. Collins T12H3 i:lh"\ Collins 51J2 - G- ino pwr sply) - $150; vake T-4X - SHM,
SIS0 Fleath SEVDmint - $185, Heath OF1 - 525 Fleath D00 - 8500 SX -85 band selector drive belts
Doug, OR, [341) 3670456 $25 each or 2 for S8 WANTED: Small panel

FOR SALE: Gomset G50 6M basestation, mice  5Pke/grill lor Racal RA-17; good paned for SX-88.or
conds, retubed fcapped - $150. U -ship. Jim Rif, parts radio; matching sphr for Latayette HE-10
KTSC. %411 E Happy Valkey R, Soottscale, AT manuals or info lor Wells Cardner 350050
ﬂSS IIHHI- I-H- -H-I-I tramsptter.  fim Jorgereen K9R], 1709 Osnard,

o E e Downers LG L I S e (R0 RS2-4704
FOR SALE: Hammarhund HO- 180w /sphr & clock. Gy 2=
orig, manual in nece cond - $275. Merle WIGES, FOR SALE: Cabes SOOT brosdcast wmir, works
FL (352] 568- 1676 w“\]m-m Steve, KAROLF, lacksonville,

FOR SALE: Bugs, Mecograph s/m (9050 and L Q700300 swengeelligindt
Vibrople 5/n 26457 (gray base) - make offer FOR SALE Western Electra S1A-1, 250 watt
Marny, WEWPIG, 70 Orme CL, St Paul MNS5116  broadcast umir. PU only in NE CT - asking $600.
{612) 699 712 AL Franm, KA DD, MA, (S05) déd-T500.




WANTEL®:

In pristioe condition: Collins 12V A, TSAL,
3051, TG, I2S3A (RE), 310BD, WK1, mech
filter scdapiers, 55051, Late ser® 75A -4 and 6 ke
filter

Lee, WOVTC, (547) 4394700 {d), 728 1abl in)

WANTED: SC-101; SC-301: KW-1: WK1 thru 5
W21, THA thru TSA -4 rovrsand sphors, any oonds
Purchase entine estates, pick up 8 states and top
$paid. Rick, (800) 462-27972

Vintage Manuals Available

Step way up to the finest replicated and
original vintage manuabs available. Cet
new Catalog 7, three $.32 stamps. Pete
Markavage, The Manual Man, 27 Wall-
ing St Sayreville, NJ 08572 (905) 238 964

WANTED: WW Il German, Japanese, Halian,
French tubes, mamuals arad parts. Bob
Graham, 2105 NW Mith, Cidahoma City, (K 73112
(405) 525-1%6

WANTED: Still collecting carly WW Il radar exquip.
& manuals, what have you. Allan H. Weiner, 97
High 5t., Kennetaank, ME (M047, :Hﬂ}wﬁ 7547

WANTED: OS5, CO Radio Cralt & Eadio Mews

e, M, s, 50k Advise price + shpg, Heni
Fernander, KPADN, 1674 Atlas St Sammit s,
IR O0R2i)

WANTED: Good B389, K 90A and SPR00fX.

Mitsugu Shigaki/ 28252, Jozan Kamidar
Mol K urmameoto S, Japan. FAX JAPAN (07
3294601, flek 16 Mg van o

WANTED: Tt-i.hnu-: munm:llﬂuﬁ prevmed bosral
Iiterature or calalogs Irom 1946- 1980, Jamass True,
MEARW, PO 13280, Maumelle, AR F2113, (501)
RS1-H7RY, FAK B51-B7H4.

WAMNTED: Heath stal sets; early ham & shortwave
wrjuir, et accesories, broken oF parts units;
any Heath amateur gear. WASTH], Bt 9 Box 163,
ﬁhh“ mu (713} 331- 2956

H.RNTID' Fair W good conals, EF. fobinsaon
Valiant 1 or [1 . Will pay abwwe average price |
Costello, WASHSL LA, (504) 859 2424

wnmmmmmm
mq#-,-u—lh.pﬂuﬂmgmr,
o arvy st you may have tosell Henry Engstrom,
KD WHL, POR 58486, Santa Rosa, CA 954802 (707)
S-S

WANTEL:: Collins - Amateur catalogs, sales
lilerature, manak., promaotsomal iems & Ssgnals.
Richard Coyne, POB 2000- 200, Misson Viego, CA
G201,

WANTEL: Marantz, Mclntsd, or similar tube
audbis amplitier inany condition, Meath cataliggs.
ik Mowwben, WEALTEE, PO 1901, Herndon, VA
a7

WANTEL: Mics. EVBIG, 638, 641, Astatic T-3;
Shire TOTA, 520, 545, 533VC; Turmer CX/BX, CDY
RO, VT-73 Will buy not working,. Tom Ellis, Box
TS, Dallas, TX 75214, (214) 128- 1225, Fax 328
4217, TAUBI S ompuserve. comm

ﬂ'ﬁ.ﬂ]‘m Sheter enaorverrent I-w l'lnllhht b
tester Maosdel IT-17; Collins OC-2 and CC-3
Sailcases. Chuck, NTUVZ, NV, (T2) BE2-9141
after 1900 I'TZ

WANTED: BC-32 dynamotor, SCH-193
acressanes (ol canvas covers, pundtion boses,
CH-60 case, et} or docwmentatun lo recreale
themmn, Chris Borwne, AJIG, 3 Carmt O, Mawecatuck,
CT 06379, radiobwrv@nconnect.oom

WANTED: Turner 3500-Hi mic. Cory, N2AQS,
1000 E 14th S, Plane, TX 75074-6249 (972) 751-
7535 (24 hii)

WANTED: Allas 210X & parts lor Atlas seves in

any condx. Matt, KDEZB, M1, (616) 429-2304, 6-9
M EST.

WANTED: Vintage AM cquipment for persomal
e, st b ool tor quadsty oo mint. Prefer Collns,
woill cvmsadier others. Bob Tapper, KIYIE, Bos sl 58
Denwer. OO SIN6. (303) 7402272, FAX 777491

HA.HTED: Yeasu YU -6l d#ddnghyhm
mint FT-101E. Murst be restoralle (o 2 9 Wall pay
toxp dosllar for a good one. Ranady Best, WATCTA,
A, (612) 20e-2250

WANTELY: Heath gear, unassembled kits, catalogs
and manuals. Rill Robins, 5339 Chickadios Dve,
Foalamuaeon, M AR, (61 6) 375 P97H, billrobbainet-
linnke e,

WANTED:; Mil HDBK 16l FOR SALE: NOS
ACNISOM - $AS; B L - $15; 520 825, Joseph Pinmer.
201 Ruthwood B, Lafayette, LA TOSK. (V18) 981-
77&, hﬂ*ﬂmm

WANTED: Collins 18051 antenna tuner in gomed
mechanical felectrical condx  (cosmetics
wnimportand).  Mike Dinollo, NAMWE, 4007
Harbour Dy, Farfax VA 72000 (700) 591-7717

WANTED Ceorman WW 2 rados Clandestine sets
all prrunds. Will pay fresght. Offering s/ swap
Rag, Onterstaad OFSRO, Honderbaobey 100 DK 46D
Barkerod |, Denmark PHE oo 454281 505 Emal
ottersadashibmes Jk

WANTED: into on use of COMPARATOR
terminals on old Eico resistancoe docade. What are
these umed for? Kurt Miska, (313) 663-1642 (w),
(33) 610044 (h), KhenwiEtir.com

WANTED: RBB-2 schematic, alignment
inetructions or manual, copies CF. Henry Rogers
WATYRS, POB S, Viegioia City, NV 89440, (700)
B47HMT




Sandhilll Technicul Services
Larry Tucker, NAKVE
PO, Box 651
Camdor, NC 27229-0651

Repairfrestoration services for all vintage
transmitiers and receivers
* we guarantce our work
“ypeick marn-around
*4 15 hamar bench time
LRV
Ity e g CoimCoam st hitm
Phone 910-974-TH&7, leave message

I —_—
FOR SALE: T-Shirts w/ Jobeson Wiking koego- $15.
shabe size Vibong Bado Amateur Badu Sooety,

“1*.-14&““1
FOR SALE: Used technical books - radio,
electronm s, math, mulilary, i, List $1

stamped Wb Softwiave, 2 Diept. ER, 1515 Sashabaw,
Ortonrville, M1 m

HIMII.I&N "-Illlf"rl-lm '-I'I-l‘l disl owertavs,
super quality - $10 postpasd. Marcus Frisch,
wmxr B m«tmt Wi 53225001

“'.ii“.ﬁ.lklh' 1A - SI75; Collins 12V - $475;
Callirs 3108 - 8250, Clegg Arus - $H0. PU onldy.
WANTED:SK-88: RME 9 Steve, Kal'FW,C A, (99)
ﬁ-ll!'sl

FORSALE: Swan 00X w/ matching 117%C spkr /
sply. This o s ® Everything works - SH0. Cragg
Titcher, WASHEN, 108 Kristin Dy, Libertyville,
1L 6INHEA ltl'l?} -1

FOR SALE: URM-25F sig gen, 10 ke 50 me,
available elswhens for $210, my prce only - $125
+ahpy. Bob Bakinowskl, 1524 51 Tropaz, Tueson,
AZ BETL (5200 G24-B026

FOR SALE: Hallicralter Twans S5X-146 & HT-45,
good condx, orig, - $250 Ushp, Koger Soowdall,
WEOKW], MO, {r.!n} w.--::m

FOR SALE: () M.l.rh II W19 WS w /dynaimators -
£250 wa; FRE-S02 TMC rovr w/ 3 modules 2-16
MHz - $225; R-808 2-12 MHz reve - $250; Collins
TCS 12, all it e cables - $275; BC- 42 rovr - 5200
All units work, you ship. Ken Kolthofl, KEAXH,
Wlhvﬂ I"I leh-h! (h ] lﬁl!ll {511 K58-2161

SELU'I'IA.D& I'I'uml.l.n:n Muhlb.nui 10w xemtr,
Hallicrattier S48 B, clean - $50 + shpg, Collans K390
/DN cabiret - $ 0N, & shpg, WANTED:Collins
GIN povr. Thanks' Tom Seith, NSAMA, 1350054
Blmington Dr.. Cypres, TX 77429- 262 (713 e
M (h, 957 20 (o ) tnamutheile com

FORSALE WEL S0, eue commetscally but nevds.
th_d-m.tmtwmmﬂ
condx, has only 19909 - §115; Knight 150 e
condx. - $45; Heath DX 55, goasd conds - $405 U
only. B Hansen, WTBIL, 15240 Sth Ave NE
Bothell, WA 9801 1. (206) 4888515

43

ELECTRON TUBES FREE 1996
Catalog, over 2,000 types in stock.
IElﬂ:imn Tube Enlerprises, Box
B311, Essex, VT 05451, (802) 879
1844, FAX (RO2) 879-T76d

FOR SALE: KWS-1; 75A4, ew, near enad of
production, all working, 3 filbers, both w /41
vermers, s ong = pussible, ogether onby! Toano
hasade buver a gift 270019 - $5500; have NOC-3
enc - Y Ben, OO, (WI0) 229500

ml.!i.\l_['ﬁhm-l-n‘hl.ﬂ.-nh Ladcderiore
wrsulators - 2 e plus dhpg Denmes Bk, KECUN
151135 Blackfosst [y, CMathe, KS Gbn? (91 70782-
A wetsborviounad net

FOR SALE: K- 23A/ ARC-5 reve; CBY 46H5 roves:
Thial Asrcralt Back w / dynamaotors. as mew? Fred
C‘I:np-r I.Hi. I‘lﬂm‘ll?dﬁ hml-'qr

HJIS&I.I‘.WI‘ M ‘lru'r-n-h‘lrl' i“ J\m
&M preamp & IS - S20, Faoo W7 apnal tracer -$25
Jodhmesom 6% 7 peceive corvertor - 35, manualks for
all, Halbcrafters SX 140 caburwt & ¢hossis w /some
rwrh 20, Lo, WIFSLHE, 11, mim 17

FOR SALE: Heath CW scvrs, HW-7 - $50 HW 99
- 250, & shpg Steve Whited, 3637 W. Tl St
!ndunipulul, I-'N -Ih?hﬂ- (37 2989947

FOR SALE: Hallicrafters HTY2 - $195, SP600
H.mlnuﬂund iHII W?HIH' M{MT’]MW?

FDII SALE: {U mags Iuly 1990 Thry Do 1995,
complete - $15, Prancis Waggones, W2IMTIL 268
Marbon Ave, Watertwon, NY 13600, (315) 758
{[Twd]

FORSALE:RCA AR. HH, ROAHH; TG Joe, KZOPH,
FL {-I{I’i"] mm

I*UR ‘nl.l.h |'|‘I||'| tirhes youn v, NIH Send SASE
for rewe Tist T, PL6H Bor Colling, Amphenol plugs,
sockits, sockel extenders, highvoltage ceramic
capacitons, Telety pe repair parts, Ty petronics, Box
73, L Laudendale, FL X2108873, (954) 563-
13400, Fax SEM0777 !'n-d Schenade, NATT

FOR SALE: {nllrchﬂ' pivxe, meear mint Allied
Kright T-150 w/near mint instroction manual,
securely shipped anywhere, double bosed - $020
or BOY. Robsert, CA, (415) 367 - Iibd) any tieme or (318
]-.'IJ'-IHI-}

FOR SALE: Hallicratters SX115, mr rhul
oomplete, untested - $V50 + shpg, Paol Adams, 11
Lake Rl E. West Yarmeouth, MA 02673 (508) 790-
780

FOR SALETRADE Ameco TN-86 Heathkat
Senwca VHF-1, DX-60, HW-16, HG-10, VF-1.
johnson Ranger. Challenger, SASE Sam
Timberlake, POB 161, Dadeville, AL 36851 (205)
IS TN atirnbweribwooridnet att el




FAIR RADIO SALES|

* Military Radio
* Electron Tubes

1016 East Eureka Street
POB 1105, Lima, OH 45802

Radio-Electronic Surplus Since 1947!

* Variable Capacitors and Coils
We have most R-390A spare parts including:

VO [/R-390A (not Collins), used /checked - $45
IF Amp with good hilters, but less RTS10, used - $100
TF7/RT510 Ballast tube, unused - $17.50

i Shipping charges additional! Ask for our 1996 catalog!

419/227-6573
FAX 419/227-1313

* Test Equipment
* Transformers

FOR SALE: 75A -4 MU drum devals, 2005 or 2008
MH (you specify ), bulf color, install instroctions
- $8.50 ppd. WIHM, Kt 3 Box 712, Harpers ferry,
wv "'"'i-lrl

FOR hhl E. Nrj.:mlw cycle loading circuit,

instructions - $2; Prolect modulabion transfoomer,
extend positive peaks, WHSREM, 410 Robinhood
D, Flirtence, Al 330,

FOR SALE Collins 51 sevies doom overlay - $10
e, specily which, Ron Hankins, KEAPK, 555
Seminade Woods Blvd , Gemeva, FL 32732 (407)
“Hl-*ilqﬂ

FOR SALE: The HIKhllﬂ'I- Museumn of Amateur
Radio has been sedected by the lamily of the lae
Hank Adams, WEOAEE 1o hgudate his estate.
Phease serad o 810 SASE with 2 units of postagge for
a rather Large list. A} Bos DX, Carnoa, COVBORTR.
ll.l":‘ll-ﬂ‘l.lndlul'h

FOR SALE: Antigue vr.lllln amateur radios +
electronics selated bowbos, 200 tithes, good pries &
service. Paul Washa, WOYTOK, 4916 Three Posnits
Bivd, Mound, MN 55064- 1245 (612) 472-3389

ml mﬂf_ Ih-ullh HI" "4 Il,_ q.'lh h HA 4
malbnle lnear amplifies w /oy, manual & cables,
en comady. Trade boresc Esmac 3 1000 for my BT
amplifars. Fran, KATDE, MA, [S08) $64-5500

mls&l&mtm:mwnnuhr-hn.qn
bechrocal, somme Amatenr Radio. Send SASE for
st Ferston Wossd, 108 Shawelore Dy |, Star Harbsor,
Sladakoll, T 75148 (W00 4590004

FOR SALE: Repair! Radio repair, tube or solid
state, reasonable rates, Jim Rupe, ABTTR, Weitern
Amateur Radio Repair Co, (WARRC), 998
Whipple, Grayland, WA SR547-0607,  (360) 267
LR

FOR SALE: Vintage tubes, (K334, VT4C, ete);
assarted radio/ wireleas telegraph books &
magzines, TRAO-1935. SASE list. Jan Perkins, 524
Bonita 0 anyun Wuy, Hrea, CA 92621

FOR "i.ﬂ.l E: Mational '!ﬂin v, oo conadx, works
very good - $200 4+ shpg, Bob, W7ZSH, LT, (801)
MATTH

FOR SALE: RME 6% cabinet, oxc - $50, collector
quality S-lime - %1000 WANTED: Collins 31285,
I9CT VROL KSYY, AR, (501) 756-5010 eves only.

F'Dll.‘;ll..lz_ Ihmght 160 !lh*l,M l‘l4— [lllmmm

-535 WANTED: RUA, posos vserd UK, reasaonable.
Norm, WHCX, OB #12, West Bridgewater, MA
ll..'l""i 50N SRR

FOR SALE: ﬁl‘ln Swan collectons, nioe clean S0C
we/ TITNC, VEZ A10C VIO w /228 adptr. Inchudes
ong manual & factory brochure - $125 « shpg
Clant, KTLCT, MT, (406) 248-86K7

Hll.’.‘ihlf..ﬂ 3“! mtsxmwmm
holdes - S145; AF-67 - 895 TMC VOX417) VD -

$145 U-ship WATHDL, [D, (208) 7564147 after
(LG ol

\I'A?i'l:'l:ﬂ'lﬂﬂ.-hrwmm
catalogs, ads, copy O 2210xcvr. Larry, WeWLTH,
Bo 1139, Ooondenital, CA, %5465 [707) 574- 1000




Antique Audio

253 Blanche St., Plymouth, M1 48170
313-20-RADIO, 10AM-9PM EST
Mark Oppat, Proprictor
We have just bought the remaining inventory of a prominent { hicagn capacilor manulacturer,
kv for their mil-spec, bi -voltage products - metalised Mykar and Polystyrene types, brass shell,
avial full lead, glass sealed ends! Some bathtah. stod mount and sther case stybes. libeal for vovers
ard other audio and communatomn spplications.

Price Schedule -~ AM” series metalized Mylar, l-quullnlh

N alur 2y Aoay i

- (e L Hh b ] H
M- s i - B4 a4
s i ful il w5 15
- 4% 75 % (s 3 18
9 o 135 165 (K1}
temdd 4 Senld 13 I &S rim L1
4 Tenldd 10eml-d Las 2 i ERLL

Mnmm.hmp-nmpmlumﬂmﬁ-hmmlIrq:;u..llr.-h'rhalxrsuu-d—--:
fioor busthutubs e v les

Mot all valucs are avaslsble in all case stvles or volzges. Wie have many 200V raiod pans and wall grve
agrestor discount on Larpe oeden of these. Remember, 200V s odien sned for by pass apphications wm whe

Add 54 ship charges to orders under 5100, orders over S 100 will be discounted - call,
We abs stork 2 larpe selection of parts for restoring tube cadios and equipment - call

WANTED: Very wearly Hallicralters and
Hallicrafters / Silver Marshallegquipmient inchuding
Skyriders with entire front panel dull aluminam
cokor, 5 M) raglio compass, 533 Skytraimer, S35
panadagior, woud console speakers - KH & B2,
HT-2, HT-3, RC939 antenna luner, parts,
advertining signs,  paper memorabilia o
Hablferaiters. Alsowant BUA model AVE-1Lairport
tower receiver, Chock Dachis, WDSECK,, "The
Hallicrafters Collectior”, 4500 Russedl Dr., Austin,
TX TRA4S, (512) 4405007

WANTED: Inbus o the ol Allied Badioin Chicageo
I'm researching the company for an artiche in ER
Newd anes toddes, storwes, history, et Kurt H Miska,
NEWUW, B Wagner Woods Cr, Ann Arbor, MI
0L (NI AL 0D whe FAX (K10} &41-1718
kharviiter (o

WANTED: Ventors anad tubses by museum. e
v o) arriatesan of commaers sl tulbses foreengm anad
dommestic paars hused, tracdedon oty s weliorme
All cormespondenor amwered. KelHA, Yo Clde
Trareamattaryg Tube Musewm, PO C et City,
CA 95531 (7U7) deed- sl 710

WANTED: Codlns M 28-2 console & CVWIA SSB
adapter Buteh hAMES, 5W1 50 Mary Dy . Rixchester,
MR S5 (X)) TRR A

WANTED- DX ‘ﬂ_;m 1".11_}\l1n-m.hk_-l‘u
TePA w /o tubes Kon GA [770) oeel-6511

WANTED: klanschmidt teleprinter models 311,
20, (AN PGO-0, AN /G -16, ANJUCGC-29.)
Tom Kheinschmidl, 506 8. Maple St Mrospect
His., 1| LA R | HH'?! 255 H.I “H

WAN'I'I'I'J GI'R 9, w1, 9 II.-.Irh«r.ﬂwn. HK-ﬁﬁ
Edddy st i vi's, Jammes I Caoer, 1003 Cverhill,
Ih‘t"ﬂh‘l Ix '.'-"HF.‘J '?'"l'lh H"Il':’ll r'l‘ll--l TII

WANTED: Mmmw cadios: Canadian WS #20
(CTIN) A st castern European BMAO set, Loroy
Sparks, WHSYC, 924 W. McFadden Ave., Sanka
Ana, CA 9507 HI-I (F14) San-H123

WANTED: Mics h-gr Ay, Nl'lll'l'l.‘il'll'l AKLG, WE,
Sy, any vintage; tube compressors / limiters; will
trade vy pare SO tubes e e Mike States, Bos
#1485, Fairbanks, AK 99708 (M17) 456-1419 ph/tx

WANTED: Okl tube amps & shmr's by Wistern
Floctrae, UITC, Acri, Peerbess, Thordarson; fereen,
B, EV, Alter, WE spha's. Mike Soumers, 2432 w
Frago, Chicago, 1L sie5 (112) 18-0153

WANTED: For my 40k /S HEU RN, bl b wrndkde
desk s':li.r and S meter (RX w/good meter
comsdered) Thanks Caeg Corermwood, WBsFZH,
o 1555, Weaverville, CA S0 (707 5239122
. = —— =

FOR SALE: Colling reparr FOC Licensed
Tecthmscran we repa the Collirs Cray Lmeoe 5
Lirse KWM-2/ 2 A cte e oty select mondets. Metle,
WIS, AL (35]) 5681678



J'i‘|j|||'|"|'I"llllIllllf'I-llllIlIIllil‘I’_-“_'-ii'-l-li-l-'iIl-ll-lh-!lillilili!lilll'lbliililIillk

n Excellent ;'.:h:u:l.-
bor Collira 300 | Usen!

Svotlana s prossd to present our new 51EA Higeh M Toosde, sncsil s tesed the
ewigimal U A way, hefore cond cuting chanprs. Faypevally liw W) ommers, thrs
tubw w e deugmed by an oo allcbed teamn ol

ragmocns e uiperns porformans

¥ Euermally soproved weth coramc base
amad covamike selatod plec cagp
i bmtermal drecture ahrnod amd apppesicd
Fow WM _-§ bwowrresedal mwosnt ey
u ' ¥ Hph quullh. m.uml:lﬂl.lr:m-‘.:
e Superbly matched

Svetlana

ELECTRON DEVICES

[
somty ¥ b Ebn o A Rt S o el
w0 s e e B b IR o e

B [ el b | Pragparsnl N1 1A

www svellana.com

ASTA b Boms o llsilis o el o S wlems
.

sl

R N R R

Stocking Dealer for Svetlana
All Transmitter/ Audio Tubes

B00-T55-2365
Dee, WAPNT wt Sound in Mind
Wayneshoro, Virginia

FOR SALE: Mew list hundreds of manials,
schematics and wervice information. Send 2 stamp
LSASE. David Crowell, KATEDP, 40 Briarwood
Ral., North Scituate, KEGR57- 2005, (401) 94-1845

FR[-I-_ Serud for r||l|I frew |Il||ﬂlr.|lnl master list,
WANTEL: Meter literatun: & brochures. Chris
Crems, Bon 54, MU onnell, 11, 6150

FOR TRADE Two good RCA B1IA's for ome
Tavloe BXIA John H Walker Jr, 16112 W 125thSt,
Olathe, KS 66062 (913) 7H2-6455
pohnh. w sl kersallsdugnal oom

FOR SALE: Clodws Sedebancder [50 1I0, e, rare -
550, SBE 10 - S100 trade. Swian 150/ ps, rare - $360.
Yaresu FTI01 - 225 Heath DX o8 /HG 108, nce
$ZI5, Cheygy 99, fair - $80. All+ shpg. Jim, W7THDF,
Hhhq‘plt Caraylarad \-\A'ﬂﬂ? (60 26T 4011

FOR SALE:RWS1, 105182 UMHr Jiﬂ-ldr'lll-ﬂﬁ-i
military rowr rack moant, highly stabel AN/ FSK /
CW/USB/CSB/LSAE, 115V $250, tested
puaranieed, « shpg. Tony Snider, VA, (757) 721-
7

Headguarters: E000 S Memong Pakwaythrtonie A PAC
Phone 205887134 « Fax 205580 8077 » Toll Free B0 7355900

Marketing & Engeeering:
Prnone 4157300429 » Fas 4152230439 » Toll Froe 500-5
hll-lll-ll--lIl-ll-lillIiII!i-l!Ill!bl!!ll-?i!liililiil‘lli‘liliilil‘litlilItliil-illlltlii-ii‘l‘i“'

LLEE Flouad = Portola ¥, A SRR

VETLANA

SR T O 0 R W

FOR SALETRADE: X'/ rov'y tubses, new &
wmasd - 55¢; LSASE lor list, Many thousands sdded
lately. 1 collect ald & unique tubes of any type
WANTELE Taylor & Hewte-Raulinan types &
largze tubes from the old Eimac line; 152T through
20007 fow clisplay, Juhn H, Walker Jr, 16112 W
125th St, Olathe, KS Ba062. (913) TR2-6455,
jobuhwalkersmalliedsignal com

FOR SALE: Xontes: BC B10H, ready on TH0M -
FAT5, TN AWK ant. turper for il or T R 1R5]
BCA10E, ready on 40M w VPO WW [Larmy vet
$525; BU & 100, ready on 75M w / VICY- $5K0; Elmac
AFOT all band w/ pa - $150; home brew B0 ng w /
ot rack all band VFCO- $275, Hammarhand HXS00
SH oexciter MHFM - $17% revrs Drake mocd. 2B
multiplier w /owsd. 2B0Y - $150; Collins T5A2
£295, Hammarlund SPS0 rack mount - S225;
Bdlatsesnal HROSTT 9 coil units - $425; BC 312N w/
makchang aphr - $170; B M2 - SIS BC 312N
SIS0, BC IMF n/w - 845 BC MEBR - 845, 3BC 221
fregy me - 825 each; FOKB - 525 Super Fro WWH
AM rec - $125; RCA Radioal 2 rex, yr 1923 mod
AR - 395 Atwater Kent rec. moxd 32 - $135;
Abwater K pec maosd 80 - $100 10U ondy . Bill jenkons,
WIWHIL, Re11, Bos 85, Bedioed, [N 47421 (812)
IS NS EST after 500 '

FOR SALE SPP-afX - $1 ¥, Serwth Transoocanics
H-S0 - S 100 Rowwal OO Caorter Fllbott, WTHAYS,
1460 Powsdale B ( harkottesille, VA T390 (8D4)
T TR o leott | il < oen



WANTED
Collim: promotional literature, catalogy
and manualy for the period 19107991
Jim Stitzimger, WAICENX, 23808 Via
Irana, Valencia, €A 91355, (885) 259
1011. FAX (805) 259-3830

WANTED: TMC GPR-92 HF Rovr, Hank, WeSkC
(602) J01-1681 FAX, 2811684

WANTED: Clean |uhn.-.un Rnnm-m ‘rnlmnb.
Invaders, Frve Hundoeds, 682 Thunderbwalt; 551
addapters, top dollar for clean grear, Cene, AASR,
AZ (520) 63670, eves

'HA.HTEI‘.': 2 Collines: Rack Monts for KWM-2A
Cory /N2ZAQS/AFAATZ, 1000 E Ldth = /17K,
Pano TX m-l-i..,ﬂ 972-751- "i.‘l"»{ Ihhl

WANTED: WL EME, FH Soott roves, only in
very good condition. EAJJL, contact in the Stales,
Kurt Keller, CT (2003) _-I-'II A5

WANTED: BO-a11 & /or spare parts, Andy,
WALKCY, 105 5Swow By Lo, Carrollion, CA W01 TA,
m.'li W32, walhwﬂu.unct

HMTH}Hq it AK-Swpr fow BX IMMuwh.
Hallicrafters R42 splor for SX 42 National sphr for
O, orusrmaal fowr HIP2O0A fumctson g, manual
for HPFS56A LF sevtwm (plug-in for HIF10T)
Ressonable pruoes. please Bob Sevath, KCSW,
H??' hn;.-n Dr, Wn'Il-lt'lpr VA 221933314
'lNTEI} Mux ‘h.ln*i.'m. 500, "lﬁ, "'Iﬂ M0,
545 EV W5, 605, 038, &1 Astatc [T-30/ 80, Ha/
dual-Z. Tom Ellis, Box 140093, Dalls, TX 75214
(214) 281225, Fax 128-4217,
?lli!’ﬂ ‘IIMﬂmmpuwﬂr cim

WANTED Collins TEAA, ?RA'I HMlh Mtiuwk&-
Matwnal MCHN roves; manual for 75A2 (68ER
mixer type). Jell Wilder, WEXQ, 2790 Mekinbey,
Kalamaroo, MI PR, (#16) 3814170

Mm#m-mn v

Licensed al least 25 years ago ?
And licensed now ?

159 E. 16th Ave
Eugene, OR 97401-4017

WANTED: Huge Navy equipment: shiphoarnd &
shawre radio, radar, & snar, ment thro junkers.
Willuam Dorzelle, ¥M S Chester Ave Park Ridgr,
L eiNws (S4T) H‘.“_"r!hli l*grm srm

“I.HTED' Military rlnmm-: RV, r.ld.n'
commsnaations, test, manuals, tecature, etc
What have you gt William Van Lennep, OB
2, I’rﬁirnlll L‘l-ﬂill-‘h'l (508 433-6030

WANTELD: Wuthmh Iuhlwrn::r Commmuanic it
Electromics Toe, amfo, cataligs, manals or
euuipment. Terry O Laughlin, WHSCVE, 100, Box
a1, Madi=on, W1 537040461, 608-244-1135

WANTED: Reward paid for National SW4_ has 4
tulses: bl oonly o sl of cosils. Rodwert Foemark,
WIEC, POB 1647, Dusbuary, MA 02331 (617)934-
W

Hnmwwm .Llnr(_ s, any
ooty mrasonably priced. Terry Collns, KESALP,
18 N Tomahawk Ave, Tomahawk, W1 SHST
(FU5) 4533707 o, 4534610 eves

WANTED: In pristine conds © Colline 320, T5A 1,
sl FAOGAT, 3253A (RE), FHFES, 30K, masch filber
andipriers, SO SERO0N, cabinet, TV P ubees hecker
& T5AA Loe, WOVTC, 1L, {847) 4394700 d, 736
Ttstall pvess

WANTED: Hallicrafters RCA CR-ABA or AKSH.
Carvw Perom, KAGNNE, Bos SS000 PMhaladelphia,
FA 19302 {"'I"TI Ml'-!rl-ﬂ dys

WANTED: Aucralt oo anrpuert radue, e, pre pre
WWIL flight gear from all eras Jame= Treherme,
TR Chaped Rd., I'Hh“\'i AN TI-A-RIT2

WANTED: NIB KWM A, shored 2 l'hulup ad
merver used. Cory /NZACS/ AFAITZ, 972-751-7505
(2dts)

WANTED: Cail sets for € -h'-l:lr(,h.:mpmn I75A For
16d) & 10 meters; HIFD0X (2) capacitors. Don
Hillsard, WOPW, 5030 Nighthawk Rd, Mesho,
MY 4850, (417) 4515802

WANTED: Eanger |, wrlm tnpq.kll.uiillw
i VOO wecsrbomngg cosed . Paint can be average. Mo
b atwwrrs. Push b Lalk o el O Wand old
mambel beyung ciroust. Fuses in phug woll by 3 amg
anad S amp. Dwant this Banger todove my Johnson
sk for my personal uee. |am a radio ham, not a
dealeror ebulder, enoughsand 1 you haveone ol
these suckers call Bob, WABICL, | CA, (818) I62-
S, leave message, | will get oght back o you
BAITH day

WANTED: lnln."llhlm‘\l an WW2 TCS Radio
System lor article. Any help appreciated . Thanks.
Greg Greenwood, WRAFZH, Box 1325
wﬂ‘ﬂ'ﬂl‘h‘ CA S, (707) SD-9122 2 myd

Wlm Collares mwsharcal filter HIWM
arsd obrsolete | O MFC SO0 or BOCTHT Mo fis stal
walon S an S5 DN0A HF sowr Demnis, WALTWAR,
KS, (36) IX5- 7%




WANTED: WEL-70 umitr, HB amirs for display,
st b murseum quuality; thousands of QL cands
o papeer walls of Amateur display. Call Leo. (619)
1=

WANTED: Manoabs, s, murals bos fades
related equipment 1o buy or swap. Catalog
available Pete Markavage, WA WA X7 Walling,
S, Sayreville, NJ (RE72. (W) 216-H0%4

WANTELE: Ong. tube-type OB radio operating /
awners rmanuaks: also tuls- type CBradios. Walter
Ryan, 7114 Geyser Ave, Reseda, CA 81335 (B1H)
MA-HTIS

WANTED: Knight equip. all types, ham,
ahortwive, CB st ete. Thank you, Walter, CA,
(818) 297 7248

wnmmw-.nuuna o LCA; SW-
SR SW.M & HIC Cash or trades Robert
IEMLNIEF PO 16T, I‘.luth.w'r MA MM

'HLN'!'EI} H‘mﬂrﬂbﬂhﬂ ih:#'f Heghey,
wllkl‘ll.ﬁmm mm {51 mlm

“'&H"I'I-.I) Collims, KW 24 I.ﬂlu'h-d on L]I.I'il\
Collirs Radio Co. of Japan, cary KWM-2 sevial #
bow 100 Bill, KIDAAF, NC, (910) 6998609,

WANTED: Collins parts, meter from T5A2/ /4

SN Wiy e dial for 755/ 125 seres knobs; filiees
BN, 1.5, 4, b ko for TRASSL TSAL, 7SS B/C mwovr
Have foer tradde 3061 KF deck only, Broce, NOKGH,
WL (414) 403247

WANTED: Drake 2C reve Jerry Boles, 1457
Mudl n, I'nqul,l'l: THTH. (#05) 3712208

\“hm-ln'r nlhrl hwll-'lllﬂ-'lrltq-!tl FOR
SALE: Rachsstron hana sk V4 - B EF Haworth,
WIFLIA, 112 Tikhond R, Somnerdale, N] oSs)
mmuﬁ

unmmmlwm 'II"H1-'ﬁ WHI
wattmeters mowrky, oonds 2 pair of new 5950
tubes. Craig. WASHEN, 1308 Knstin Dy,
Libwtywille, 11 6048 rMJ‘I W1

WANTEL®: 1941 Pmultut ll.u.im [ .tll Hansh ll“l“..
W!.m} OH, {513) 8313195

W.ANTEI}' Husath 55811, Tl'u-mu mieher H-'?H ﬂg
e £ hasas, B R 00 B F000W, Angola, 1IN
AT, Fax (219) 8331567

WANTED: Conidenmer, carbon and other early
v e st i roprhones cashoe trade. James Shevle,
Bo 620, Kirngaland, GA JIS48 (912) 72% X2

WANTED: To buy any Lonch Boxs & related
items. Arthur Fritz, NISFE, 104 2nd 54
Montgosery, PA 17752 (717} S7-2674

WANTED: WW I Japarw=e military radio of any
kied; prre-wwar Japarisse 5L cands. Takashi i, |-
214 Minamidal, Seyaku, Yokohama, Japan. FAX:
071 #1451 Ao

WANTED: WW (I Japamess wmtrs & rovies (parts,
plug-in coils) Tor restoration & TR articles Ken
Lakin, KD, 630040 Brilka St She. C 106, Bend, OR
T {'HI}‘F‘ 100 klakinataol com

WANTEL: Hamnuthuult omet Pro, AV rruukl:
Commet Pro conibs, parts & parts sets, Hallicrafters
SX-11 chal plate, Millen %0801 exciter. Dean
Shamwalter, WASPTR. 72 Buckboard R, Tigeras,
MM SIS (W5) 2Re- L T0

“mu} P\.n'\' |lir’4L TCA, 'Il E 'IL'lL IM’
0 oyl e sply, THM modhelator CAY-50065
Sheve Fanell, NONMNC, 37 Stonecnioll T, Fasbon,
A 15045 uﬂlij e

WANTED: One and two tube receivers
{regenetative), kite or homemade. Tob Matison,
KOZLE 10 fare Winsd Road, Highland, NY . 12528
Hall7 {'4:41-MI h?i'? nml-l:qwi'fmruwlu o

WANTED: Ht*lp L An}umc it me in towch
withy somennee wlvo can test B122 tubes for oatput?
Craig Pitcher, WASHEN. 1908 Kristin Dr,
Libertywalle, I 6008, (8007 367 15999, call collect.

WANTED: Manual kor DS Erstrusrents, b moded
S ey connler oy Payne, 5251 N Fresno
N2, Feesno, UA YT

“‘A.H'I'El}‘-nllll 1I I"‘-l'“m'hrlugmm
on oowl. Eard, Kol P8, OB 255, Ko el CA 95562
(P07 Ted- 3140 mhﬂaﬂiﬂﬂ;ﬁ

WANTELD: Still kmsking for Swan ltl“‘ asthwer ‘wun
studf any condy. Eric, KBOXTE, Box 98, Stanton, 1A
r,1m f'?'i"']lHH L B

Fishwer, M‘.rm‘w_ ;-h Wutzm Fh-t triv fnlul.llldbu
amps. Robert, 1L, (815) 2291344

name il, we may have it
Purchase Radio Supply
327 East Hoover Avenue
Ann Arbor, Michigan 48104

PURCHASE RADIO SUPPLY
Elecine Radio enthusiasts. Twred of antisteptic electronics stores? The answer o this sl
condition = 2 heavy dose of Porchase Radw Supply.
Lasok ang for transemiting and recenvang tubes, components, handware, and publication” You I

TEL (313) 668-86%
FAX (313) b68-8802




DOVETRON

Dovetron NB-1 Noise Blanker

Back by popular demand!

The Dovetron NB-1 Moise Blanker is 2 small solid-state devise thal plugs directly inta 22,
127 amd J24, which are located on the wop of a Collins KWM-22A HF ramceiver. The NB-
| may also be installed w all versions of the Collins 755 * ) receiver

In adkdition to moase pulse blanking and random noise suppression. the level of the recerved
signal may be amplificd 15 4B o0 attenuated more than 20 dB. Specs upon reguest

P.O. Box 6160

Nogales, AZ 85628-6160
Telephone 520-281-1681
FAX 520-281-1684

FOR SALE Just rebeasrd Sered 2 sbamp LSASE for
latest Oode Ty Radio Co Flyer 1964 (lde
Trmr Eadis L oumpany, 25 Lyttowslle Bd | Sie
'l-l? Sl "fnlu-,, M MFID

FOR SALE: Tube Il new & weaed, wode varscty
sy, ham. Revently expanded SASE 52 Ball
MU o, WEROYWNOY WG Bartbemt O, Wichila,

KSHT212-1212

‘HI "NI.I E OO 1950 - 312, mlﬂumﬂﬁ LISh 220,
enc conads wfall loads & adapters - 525, Patnick
Marinean, K¥HE, 6000 Kgsway D, S0 Loans,
MO a1

FOR SALE: Bridge rect trans 5V 10A SV 5A SV SA
for B, visw G INCE - 805, Jows, WHUAS, UA (V6]
73201

FOR SALE: Hallicrahters SX-11, 5X-15, 5X-18, 5
TR, 5200, SHIR, S-38 thru 3E, 5404, 542, 5-43,
SX-T1, 55, S-405, X100 A, S 08,5 111, 5120, HT

L EC-1, O LA D20, HE-2, GW-22 IM- 13 Tom
Luschit, F317 Jaymes, Crinaba, ME G, (UEZ) 42
Secll) id:| 571 L!m}l [nj

msﬁlf_ "‘:|| R -TT, i Il:uh-hlrlh. T, 'h..ll‘ld-ul‘t
& rechargrable battery - 8200 va + shpg Carl
Banfiekd, W2YH, 24 Fos Hill Dr, Frankling N]
416, {‘:IHH’.‘T il

RJI SALE: johnson Valant w/manual, good
shape - 3175 Heath Serwca, guoiad shape - $125. FU
only or | will drive masonable distance. Mike
Sawyer, KCASLE, REL, Bos 177, Diseweille, IPA 1TTH21
1N 2750621

FOR SALE Usext B7 tusbes, tested K, guarantend
-$5ea + Shpriority mul James Schlestett, WATMO,
POB 903, Colartown, GA WIS l""‘ln TR

FOR FOR SALE: Sdevoury U sl nwﬂmmr
tube teser, Sencore SMIS2 swerp S marker gen
$5 ea. Bl KETKK, 6712 Lake Dy, Corand Forks,
NID S0 [(P01) 772-6530

FOR SALE: Two b meter sovrs v/ DHDE mics &
manuabs; Swan 2590 ¢ Ol Vierars - $350ea [ sbugp
NESFE. PA_ (717 547274

49

FOR SALE: RUA SSH-0, o) st hase station waed
Ty 175 Bowrader TPatrod sndid 19770, we /oy mmasmaaad bl
nu cabinet - $100 & shpg (125 B, o PLL Dave
Parkeer, WRFIWTIL, PO, In-l'lﬂu.‘vr,u', Wihus
H I'l! H25- 19

FOR SALE: |u|1|1-u-n'4*-Hmla|-hr wI|H- cabbes &
manual - SN Heath HW-1H & HIP-230 - $50;
Collins 1253 WE - $400, S5-100 Mark 3 - $28E 9
privvowctal by pee plugs, new - B8 ppd; S-line TR relays,
rae - 5 |u|1rl AFAEM, MO, i‘l!l.l} GRG-4,

FOR SALE: NC-610 ™ {Iqh-ﬂ I|||:u1|:|Ic11n1|1h e
we e followeing, eguipy it spevch amp w/
pateh cord, antenna buner, T miter tank coil, 2
sprare FS0TH outpud tubwes, rare stock shock mount
hase w (HD casters. Will sellw for w foutpersply
deck, Abwatier Kent antigue horm ype spkr; 2ea
250TH pwr tubwes. WANTED: BA&W T- 368 TX pwr
sply deck; B&W T-368 exciter, | to 4 4-125A pwr
tubws Jowe, WESL AR, (500 ) 257250

FOR SALE: Halbicrafters HT-9, pestorable - 525
.ﬁ.pﬂu‘l‘h‘-‘lx'.'.'"_ Viking 1w/ 122 VI - $225 Kolbsert
Hrara, MIPES, 2V Harvard S0 Povtue beet, RIC2SGAD
) TR 16

FOR SALE: TG beyer w /s Lapes, good comada
L1000 « shpg. S nch SASE for list, maoee stult. Rich,
K9RLE, 1140 S Tayker, Ouk Park, 1L 60004 {708)
AT

FOR SALE: Collins 7SA-] -S89 Hunter Banchit
N - $45E, Dvake TRA /AU - 5295 Ron, KIEW,
MA_ (417 558 TR

FOR SALE Clegg 9 - 880 EME 152A - 550
T2 X0 - §75 UTC wire tuner - $125; Gem
anterwas. Koo, Kl 1O CA SIS X SarCBA




A G.Tannenbaum

PO Bow 384 Aevibien P TRO0D
Prores 713 380 BOGS Fou 715 540 807

ON UNE CAIAONG whner i et Sorry—430n,

VINIAGE PARIS &
SERVICE DATA
1920s- PRESENT

CReTH CARCE W E e

FOR SALE: Vintage eoquipmient manuals starting
al - 85; Hallicrafters, Johnson, WHL, others, SASE
foor Vist. THSM Dhiversd fed, 900 Walnut S, Erie, I'A
16502

FOR SALE: Collins muiTq:nuh.rr n Selinwe
oxpurpanent. Reasonabsbe, b work guacantosd Seve.
MM, Foo 117, Candetia, CA 901 16 (S5 967 7l

FOR SALE: TSHIOAF rader test scope: Heath
e [ S roer DMIT - 45 weavrrmecters, Caereeral
Rt MTW s SohA - $00ea Van Feld, W2OOL 17
Irwoed Bad, Conter Morches, NY 1194 (518)
E7R- 154

FOR SALE: (5} 5 pm acrylic coil forms 1-3/8" dia
n2-1/2 Hﬂh - 52 50 van, Ilnqlh R. Forth, 321 Lamg,
Ve Acres, Whaeting, WV 26000 Phote /Fas (104)
2?7 'il'i-l mhumntln:]ﬂm:l com

FOR EIU-.E ?‘i&-'i elean, |uu.ah|.m~l $350, U ghp
Marcus, W1, HH} Fo FE R

FOR SALE: W.'!S'l.-rﬂr'vprhnqﬂlm-';mh TRF
radio w /tubes, works, good shapse - S20_ U only
Fat Stewart, WGV, 1404 Ruth Ave_, Walls Walla,
WA a2 Hmmw

FOR SALE NC10S - SLI5 S-7% - ﬂ_ﬁ,M -
S195; Alled SX190 - $165; Sommethaap FR1I008
205, RMETD w/sphr - $2%0) Adventurer - $175;
Twower - $40. Free Bt Richand Prester, 13 Radge
R, Wt Mibford, NJ 07480, (201) 7282454

FOR SALE: Hammarluned matched pair FIX-500,
FSK, AM, FM, CW, 5518, 80 thea 10, 100W, HO- 180
matching spkr, manuals, good to exc. Will not
'!L']'lﬂr.H‘l."*s.'izE Mel, WEOMLT, CO, ﬁ?‘ﬂ] 24%- ]'i'H

FORSALE: National CRO). HI V062§ 0 AC
200 s - $45, NC-1H2 - 75, LSASE lor book Hist
Wayne Chaldress, KFAMNL, Bt 1, Box 2004,
Abtavista, VA 4517, (RIM) 4072

FOR SALE: Millen dip meter 0651 - 865 military
automutic HF antenna tuner type CUTI51, un-
wsed, mint - $600, Tadiran TER-100 military
termanal, et - S0, « ool dymamice donectional
wattmeter, 19 inch panel mounted - I Creed
i tebeprmber, bk newr, ong baos e manual - $250
Britnd Clarsman radio headset / boom mic, new -
ST various Racal communiaitons ube reve &
amitr equip from England, call for details. Nigel,
KALGIY, GA, (770) 922-8546 (h), 4140550 {w)

FOR SALE: New orig. 11068 mic plugs for Collins
Seire /KWM-2A /HF-380 shp'd in USA - 55 ca.
Clint Hancock, KIMH, 6567 Ashfield (1 San jose,
CA 95120450

FOR SALE: KWM-2 fan bracket - $15 ppd. Dave
Ishwmael, WASVVL, 2222 Sycamore Ave.. Tustin,
CA 278 (714) 5730901

mI.E.M.E f'nllim. W3, circa I'I,ﬂ As s o willl
parts out. Mo KF deck. Cadeton Rand, W11, 85
Black Hall Rd,, Epsom, NH 0024 ‘.H'H'! TS

FOR SALE: Heath i gon S04 - U1 WANTED:
Viking Lor I junkers. Collin Colller, NATUA, GA,
(SH12) FEE-1 270,

FORSALE:C ullllh'll?.ﬂl W/Eeu - ﬂ.?ﬁ NC173,
sprkr, manual, very nioe - $200; Viking Ranger [,
beautiful, manual copry - $300; DX, e, mamial
S5 HW 0T w /S50 digital freg display (rare),
SHell), HFZWH, all manuab, very e - $125, Tempo
L AC sply /sphs, manual copy - $75 WANTED:
CPR 90 trade. Dok Dvvon, WAQZDY, 16007 Lost
Coyole Ln., Mitchell, (R 97750 (541) 462- 5078

FOR SALE: Seven Johnson Hi-Q inductor coils,
NOS, 160-40- 200 - $25 lot: Share 545 mc, NIB -
$50. Dave, WIDWZ, MA, (508) 178 1619

FOR SALE: NCMK - $200 + shpg, WANTED: REB
or RBC & pwr sply, John, NMIH, 11 Wisudhenge
Cir., Lmdmu.ir-rm MH 053, iﬂlﬂ l 1-? FLA R

FOR SALE: AL NI BC-404/TR cable recls - $15;
Matiomal X D0 s kets - $7.50; 4100 - $29; 1529,
HI2WH, SU4GH - $5; 9 pin miniature tube shickds
- M. Lol Thownas, KSKC, POR 15026, Fresnc,
CA AL (209) 2271615

m-ﬂmxmmnmmmm-q--
SIS (3) Commarts: 917 b ety ammp, 8002500 - S0
Conset Communicator 11, 2 mibrs - $55, Conset
Commrrmanador 4. 2 mitrs - 100 WANTED: hobwran
Adivernturer front panel. John, WAS_ W] W1, (715)
4572500

FOR SALE: NOS 2EM tubvs. WANTED: Pre- 1979
ST maggrzinws, vintage mobibe rove. Edidy Swynar,
VEICUL 3773 Conceassion Kd. 3, KRN, Mewcasthe,
ONT LIB 1I9 L8 .m-h.h

FOR SALE: GPR90 - BO over mr. A - Sk
RA6B - H45; Trimm headphones - 85; GR 12140
anidioosc - 15, 30 pF 15 kv vacoumn variable - $25;
Caalawy stal calibrator - S0 Fodwrscans Rodler ooil 24-
W6 1 - S35 Mational W80 S0 Joe Shoss, KTMKS,
WA, (206) 747509 alter Feb. 191h

FORSALE Heath AT 1, w / oorvg awsernibdy el
erisaing T hoobs - 595, National VRO-A2 w /oopy of
mrarmzal - S35, MEF] verea borer 1 maedel ME] 9410
- $60 & shpg. Tom Murray, 1177 Latta Rd, 8409,
Rixchesiter, NY 14612, (716) T23-1672

FOR SALE: Variable AC sply 120V in 010V out
Al 10A metered teated - 365 + shpg. Tony Snider,
VA, (757) T21-T129,




The Collins KWM-2 Video 4 hours

995
The Collins 755-Y325-3 Videa 1.5 hours

$H495
The Collins W11 Video | how
triade. Learn the woorrts W0 preater performance

$mas
The Collins 35-1 Vides | hour

WIS | owners. Pronted documentatsn i luded
s

KWM. R0 and musch maoee!
$2409%

shppedd tree.

Produced by Floyd Soo, WERG (ex-KFRAT)

The Collins Video Library

featuring Dennis Brothers, WAOCBK assisted by Floyd Soo, WSRO

mmmmmmwmuwwm-nth
clansic! A munst for anyone who owns and operates 2 KWM-2 /

An i depth ¢ vamanation of the et popular veraon of the ST ane Operatson, modl s ston, alignment,
eutralirmg ad mcore! Muoch of this miormaton spphcs @ all versoss of the 50 et

A complete pusde o the WiL- 1 ammplificr. Operanos and safety . updates and 2 disowssaon of the 811A

Fanally, the one everybody has wanted! Thes e xirasondimary vides descrihes opcratsn and wer alery.
mamicnance sod mesdilicatsons of thes classse Colling amplificr. Very saformatree - truly 2 ot for all

The Collins Amstewr Radio Fyuipmen! Video Spotter’s Gaide | bour, 30 minuies
Close 0 W individual pieces of Collim Radw cgquapment are shown in the video Esamples of soime of
the pear covered are: KW- 1, KWS-1, 30K-1, 20V-3, TSA-4, KWM-2, S/Linc, KWM- 1, W51, M-,

Purchase three of more videos and get 10% off the retail price!
A 3450 each Tor the Tirst two videos for chapping & handling within the LS A sdditional videos are

ER Bookstore, 14643 County Road G, Cortez, CO 81321

A Prmted documentation mhoaded.

WANTED: BCI9L or BOITS; dymitr ps for R45/
ARRT; manuals for TA-12, R-105A. Greg
Richardsam, WARIPC, OB 405, Gallipolis Ferry,
WV 25515,

WANTELD: EF Johnson Kanger [, must be VG e
comdx . Flammumarfumd XC- OOF kol calibrator; 1945
issoes of CO Magasine. Brian, [1, (800) 22540256, X
73

WANTED: Squires-Sanders 55- 1R, S5-1T, S5V,
515, e my web page b oklahoma net /
—weilSjlr. Hank, WOSJFR, OK, (S00) W--4265

WANTEID: Cabinet &/or parts rig for Globe
Champion; good /bad meter for S-line, need
housing, 61/ AX- P9 tube, A ool & sphr for
HRO-60. John Poland, AE4EN, FOB 1028,
Hampredrad. NC 25860 (910) o250

WANTED: EF johrson Hamalogs & Vikong ham
caltabogs 1948198, Ranger | or Valiant | Brooe
Hering. 41120 State Hwy 13, Waseca, MN 56093
AT (507) K556

WANTED: Manual or copry of schematic ete, on
Hugghes / Mitchell VIO, dial sdhow g calibrations
forr 400, 20 & 10 mwsters, Jobn Micsak, W2PRE, 1549
Eilmnnl'i'lld Fenliekd, N‘f 145269707

WANTED' UMI-Idv_pmrmmr R25/ ARC-5 1.5
30 me reve. Pete Hamersma, WE2JWL, 57 Mhilip
Ave F.Inwmmi |'II'I-. N 07807

'H'A.NTEI} Sewmevin b pefimish lhrﬁ“ﬂp.mrl-ﬁ
cabirwt of my Ranger. Dy, Koell, KASIOA, 1400
4th Circle NE, Waseca, MK 56091 (S07) 8358821
WANTED: Tektronis BM-5E1 soope inany conds.
Fran, KATDD, MA, (%08) 445500

WANTED: [ERC tube sharfds lnhhm
KBOUPL, 1163 Highland PL, Dubucgue, LA 32000
(314 5565504

WANTED: Johrson TR switch, Sevan 70000 410
VL W1 e VX2 it fohnseon 122 VRO, Bon,
O] W Sdth S, Shawoes, KS 6h200. [913) 268-
T, aroegvetsod com




E-Muail. wilg&eigen.net

*conmd binde ry with profective covers

* 7 davs a weel

X hour turn around on orders, with s class mailing

“owwr SN mcorvuacaly om wswd”

. W7FG Vi;lt_age Manuals

3300 Wayside Drive
Bartlesville, OK 74006
Hosme Page: hitp leigennet's 7l (800)-807-6146

-]
918) 333-3754 “

* New catalog late Jun. SASE w/3 stamprs

et Mool anshir im onw

Codllims. Dvasher, (oo, Ml rafters. Mamescariuned, Heathiis, Johmson Naiwnal. Swas, co0 . o

FOR SALE: ( Lissi e - SASE for et WANTED:
Yuntage rngs. The Bacho Fanader, Jowd Thurtell, 11803
Priscilla, Mhyemesath, M1 8810 Tel/Fax (153 454
L

FOR SALE Coprms. Hard to finad sobwmmatios for
radim, abss kit racdon 197219590 massals s
exquip. ham g Uoebact e lod posoes avanlalmisty
[Dasarwe Ballew, KRR, 61T 150 S0 Ur, WNW
{;Igligﬂ\u,w& SRR (20 K515

FOR SALE Hallicrafbers hand -fooe, never issoed,
1970 AM, 1/2 watt oul, 77 10 50 MHz - 550 ppd
Fichard Lucchw=s, WAZROY, S N Park Ave | N
Massapegqua, NY 11758 (516) 79126

FOR SALE: Converl any wattmerter o read PEF
Perbet lor AM /S5B i'l'“""['r-lhun!{litu
HIERES, 8207 Wossbvww,  Larkston, M1 $8H48
TR W] ) hresalrud el

FOR SALE RIT jow KWM-2 and S-Line Mo
o o aticarys fowr KWL T 559 95 fested /42 95 o
kit SASE lor detanls and order wdo. Joln Wichh,
WIETU, B 747, Amnberst, WNH (50FH

FOR SALE: National NCX-5/ps - $225;
Hallicratters SX-111 - $135; Heath SB-300 - $145;
D004 - 805, fubwes: G)FDG - $1E W17 55 ca. Bob
MNeedbeman, KIAC, 195 Meadowhnook Kd, Marth
Wales, PA 19450 (215) 19260

The Radio Finder.

11803 Priscilla, Plymouth, M1 48170
TEL/FAX 313-454-1890
e-mail: thurtelljhi@aol.com

February Specials:

COLLINS: SC-101 complete, KWM-1, 516F-1, 31281, 516E-1, 75A-4, 500 Hz mech
filver, 75A-3,75A-2, 148C -1 NBFM adapter, 755-38, 755-30C, 325-3, 516F-2, 515-1,51 I-
§DRAKE: T4XC, ACH, MS4, RV-4, HALLICRAFTERS: 5X-25, 5X-42, 5X-73, 5X-858,
SX-100, HAMMARLUNID: PRO-3T0, SI-200, SP-0iN-]X-26: NATIONAL: carly
HRO, HRO-60, NC-101-X, NC-183, FRE-59A; JOHNSON Thunderbolt; HEATH:
HW-16, DX-100, HW-100; rare B-391 w/ remote; B-392; MILTRONIX remakes: R-
725 R-189, R-190), R-90-A; R-1061-B; R-1051-D: CEl 354 VLF; Watkins-Johnson 105
YLF.

WANTED: 6251 KWS-1, 75A-1/2/3/4; 310 exciters; 32V-1 /273, 755-38/C, 3253/
I2SIA: 5151, KWM-1; KWM-2/KWM-2A; MM-1, SM-1/2/3; other Collins
accesmories; HALLICRAFTERS SX-28/28A; SX42; SX-T3; SX-A8; SX-100; SX-115;
HT-20: HT-32B; HT-13; TEN-TEC ARGOSY (L

new Radio Finder website: http//www.radiofinder.com




DOVETRON PD-1 PRODUCT DETECTOR

The Dovetron PD-1 product detector is a small solid-state (dual
JFET) device that plugs directly into the NBFM adaptor socket located
on top of the chassis of the National HRO-50, HRO-50-1, HRO-60, NC-
183 and NC-183D. It also plugs directly into the E-2 NBFM adaptor
socket of the Collins 75A-2, 75A-2A and 75A-3 HF amateur receivers.
Selecting CW with the front panel Mode switch enables the PD-1 with
fast AVC. Selecting FM enables the PD-1 with slow AVC, The AM
position provides the original AM detection. Specs upon request,

P.0. Box 6160

Nogales, AZ 85628-6160
TEL: 520-281-1681
FAX: 520-281-1684

WANTED: Collirs 7552 sovr. Wes, KSAPML, TX
m‘“lh{m ESapdetslink ret com

WANTED: Drake sphr M5 7. xtal BW filters for K
7T Newed 05, 18, 40 kHe John, Alsbka, (W07) 137
90s7

l_VA-N'I'I‘:Il! SK-aY Johreon TR switch, HT-37;
Kl‘llﬁhf 12 5WR S pwr mter; WEL VI ik, Bon,
W, ks, I'*I 'l} ’!-h 5T ||n||.h\wml o

wlN‘” "'1. .l-.h hari ol S0, 2. 3 N2A-LL 2
SO0 16051, 39001, 505 1, W00 -0 KIWA-1 KW
M0, sl bury estates. Leo, KI6HL CA, ph/fax (310)
S gy

WANTED: junker HT -8 i parts. Bob Serulk
1706 Karyghet 0 Saarwnywale, O A DRIRT (00H) )
§ o o

WANTED Mol sabwrrsts TN HF novr mrasled
CPR 1S Harry Weber, 4845 W 100 S, Ouk
Lawn, 1L 6M51-5252

WANTEL: Heath VF-1 VPO & WEI Clobe Scout
EOA. Paul, KETIC, M, (6 06) B8 2190, Call ool

WANTED: Pwrsply & twelegraph key for THY -8 to
cumplite s, Bobr Forfe, K2RCM, PO 160, Lake
Lupnrmiee, NY 12846 (518) 686- 2400

WANTED: Hallicrafters HT-1, HT%, HT-31, 5T
SK-TL,S%-17 5% 5 Hosward sovrs, Hamvey smilrs
Ken Seymour, KATUSM, 9115 SW 1T6th Ave.,
Reaverton, (OF 97007 (5003) W74 24 s
b e \numnl.n!wn Loum

WANTELY: Filters fur © lr“:IIL‘! THA-4; RN 2 1. &
'ﬁ-'llhi. i\-"\l.l.ﬂI Fi. q‘l'll.:l‘ﬂ'i"l- M

W.I'LNTl 1% Kosstorabsde Jolwson Thusderbolt linear
Vachor Corepgonweskl, WITREWWR, ML, (K1) J67- BT

WANTEL: Tewnple (brs ||'||.!'| I“H-"” e Iy |I-|||1,|l'|lr
i BC -3 Wihite radio logs, O 19560 Pogalar
Muochamnes magarimes HMarry L. Mo all, KBICSY,
05 Glade Valley Kd . Enmaoe, WNC 28670 S0 1
I &57 h_"l..ln

W-\NTI'“ s, SOAL tubes. ssbhel savers
Butternut HF-2V, srsight key leg strap (OW
mudnbel. 19501972 bownd Q05T o ol biruders;

ean Volksemplanger. Marous Frisch, WASXP,
o 2EHDS, Corewnield, W ST2080800 (414) 297
S0

WANTEL: AT maeter & meler swiltch, L2
e kewbs, any eay Heath knobs: Larry Myers,
WIAMMNE, 1598 Brimbield Cir, Eldersbung, MDD
J17TR4

TUBES BOUGHT & SOLD

Industrial - Power - Receiving - Special Purpose - CRT's

i Vast Inventory
Contact Donna, Sales Manager, United Electronics Co. (est. 1920)

(201) 751-2591, (R0D) 526-1275
FAX (201) 481-1524

Tube manufacturing equipment and assorted tube bases j'w sale




Collins Video Library WANTED
New Calling Video Spotter’s CGuide Vintage AM equipment for personal use.
Joins the KWHM-2, 5/Line, 306-1, W11 Videoa! Must be collector guality or mint. Prefer
HI-RES COMMUNICATIONS, INC. Collins, will consider others. Bob Tapper,
B131 Woadview, Clarkston, MI 48348 KIYIK, Box 61538, Deaver, OO RO206.
(B10) V916600 or hires i rust_aes (303) 740.2272, FAX (303) 777-6491

NEW HQ-129X FRONT PANELS R-390A Repair &Restoration

Photo Available Chuck Rippel, WASHHG

i Mbie 241

355 Seminole Woods Blvd. Herring Ditch Read
Gemeva, FL 12712 407-349-9150 Chesapeake, VA 23323 (804) 4859660

rhf4 2] @ usa net e-mail: crippel “ exis.net

FOR SALE All clextrons mepams wekoomed
Specaliving i ham grar, qualifed. Stocking
Collors, Heath, otc. Tik Electronscos, 1564-62 Front
.. Coyahogs Falb, OH 48221 (130 9228454

FOR SALE: PRUS7 LSB/USE kit - i-lll‘, new
i huresd oo anbenna pace] - §9 Al estorable
Jay Craswell, WIOVNE, 721 West 4th St Jordan,
MN 55352- 1303 (612) 492- W13

ELECTRON TUBES: All types -
trmm:. recerving, obsolete, mal-
tary-Large inventory. Daily Elec-
tromics Corp., 10914 NE 39th St B-6,
Vancouver, WA 98682 (B0) Ma-6b6T,
(V) 59 HESE, FAX (36d)) 596-5470

FOR SALE: Fibwrgles rods, 5/8 dia, 17 lomg,
UV resistant, good standolil insulators, twienlead
spreaders, ben ppad - $10. Ron, KSYNE, MM, (505)
FOR SALE: Collins meatball Lipel pin - $5.95 +
$75 5 & H  Coorge Pogsley, WHIZ, 1362 Via
Rancho Pricy, Fscondido, CA 92009

FOR SALE Vintage Radio Ki Complete kits
available for low pwr & ORIPCW. Weite or call for
connplete list of kits and components available,
Wanta "Tun projec £ Build the CTCW-5Cabae Pan
wrm b Thae CPOW S a btk st Biad 1 on i S8
inch cake pan that you have fo see and hear
bastiewe ! Article on the CPOW-S was in Mov, ER.
Contact us at: Vinkage Radio Kit, 427 N, Main St
Sharcn, MA (2067, (617) 7R4-0847, Mon thra Thurs
GO0 AN 1o 4000 'MW EST

FOR SALE: Hammarlund HIQ- 1800 - $270; Heath
HW- 16 - Sl e SH- 230 acnplifies - $3M0; Gorset
20 C ot - 50, 0 omar 800 sy, eue - Sl
Central Ehsctronics MIA - %60 SASE for =t All
with manual + shpg, Larry Wioght, N4QY, 170
Ih-:tl.q.u-l.u Salishuary, MU ﬂll" (P03 3881

FOR SALE: Mine detestir AN /PRS- . rovr 4548,
umtr 457A; rovr Super Pro w/ps. WSWEA, NML
1"|lhrM-I ?-lﬂh

FOR SALE: (5T 1950 lu]m'u-ﬂl $b per yr, +
shipg. Robert Milligan, KMMB, 6608 N 15th St
Arlmgton, \".ﬂ. II’IH— IIII" I?III] '-l-'l-lh"sl.'l

'!l‘-lmp"tﬂi‘ll’ or $1 for list. Jim Miccolis, N2ZEY, Il'b
Summit Ave, Uipper Darby, PA 19082 (6100) 352-
5247

FOR SALE: Unbuilt Heath CGEGO0 photoslectric
light switch, complete in orig box - $25; DXA0R
workswell - 875 John Maman, WOCR, 420 Patrick
Ave,, M--rrilt Il-i.lmi (U 1-1"‘3"'!1 {'II.T.‘-"'I--I -

FOR SALE: 11 '11.1 I1.ﬂ‘lll1“ unit for BC- 191, exc
condx - $75; HO- 180 - $350, BC-221 w/ pwr sply -
50, Bl "_'Migrr KRRIJC, W, (M) B42-4635

FOR SALE: Send for the K7FF mailonder list of
prarts fequip, twio first s starmge & mailing Libel
Spring, antenna progects new military anfenna
strain insulators, brown poroelaim, round, 347
47 - S1L50; standard & copper-clad steel antenna
wire, cerier insulaters, porcelam ey nsulators,
stainbess stevls whips, for VHF/UHF antennas,
snap-on loroids, ground rods, coas, stambes steel
gy cabsle st et et (sewad bor lint). Diered, KI7FF,
5191 Ramvwaood D, Fair Ok, CA 95628 Fax/
phone (916} 954904

l'ﬂl MI-EUHH 17 Jﬂu-wlhu 0-10 MMz,

O- 10 vodes, pep, 5 Bbs an weater tight case - 325 teuted
+ shpg. Tony Snider, VA, (757) T21-7129

FOR SALE "intl-lntm'nlﬂ'l'lnhﬂadsph
- §0, Jodhevson powet attenuator - 350, TE swatch

-550. wial calibrator - $20. Wen, NV, (02) 297

115

FORSALE: Mliﬂﬂihﬂwrrl.*-dlusk\_ Ilﬂ
tifles, call owr worste bor list. Pacl Washa, WOTOK,
#9016 Threr Ponts Blvd | M, MM 55064- 1245
61T 472- 139

FOR SALE: Surpsduns ( omversion Hiblook, val 1.2 -
$30 pair, Radio HBook 8, 10, 11 aditson - 525 ea;
trbegraph st TG-5- 375 Cary, MIN, (617 4963794




R-390A Components

MA 01073. (413) 527-4304

RF & xtal deck - 5§75
audio deck - S50
IF deck - S65
power supply - 520
PTO - S45
complete knob sets - $10.
all decks in good condition but minus some tubes

Complete units available minus top and bottom covers,
minus some tubes & without meters - $265

George Rancourt, K1ANX, 82 White Loaf Rd., Southampton,

WANTED: Sommaster & Pwo kol for Hlallicraitens
SX-16; ER magarine -6 Ron Reaver, WEIOCUK,
T3l Beoobadale D, Copeor, S0 79051, (Hed) 879-1133

WANTED: 160 master ool stop for Mewsner EX
Stenal Shifter; also clean unit or junker. Hank,
W20, 635 Chestonn Growee B, Dandridge, TN
37725, (423) A97-9706

WANTED: Manual oeschematic for Galasy nemote
VRO, modiel BV-1. Al Kadser, WILEQ, 713 Marlowe
e, Cherry Hill, NI OROM- 1551, (6H) 424-5387

WANTELD: 1954, 1955 WKL, Walter Ashe, BA
Rackio Shack catalogs; June 1945 Radio NMews. Al
Bernard, POB G0, Orlancdo, FL 28640088
(T W51 550

WANTED: Military enleftaiment raadws, | moralke
infa. Any Hirriry
samila Ko, U A 95000 (10

revrsl, manuals vounlry
EDSEWEH, 1WA g
S-S

WANTED: D -bey relaws o go wiith two boat
anchors, Jobanon TR switch, Swan 70O & VY

1 & WN-2 VX amils Ko e W, Sdth St

Shawnre KS #6203 (913} 268-5973

arveneikaod Cuem

WANTED: hohreaoen TH switch & Dow by relavs
for oy odd roges Seean WA or WA-0A
SWE merler, Sevan V-] & V-2 VOX wmats. Kon
WD W Seth S, Shawrew, K5 62T (9173) 268

T anvwvprviilaad < oem

WANTED: (2) Nabonal NC-S0 or NC-500 o
eopuiy. meutralizimg comdensers Jammes Sohliestett,
WM, POB Y, Cedartown, GoA W25 (7710) 748
Tl

WANTED: Hammmiar o FIC-10; Heath FRC-1EY
cabinets for R0A & RIEHR/A1] DXL Dave,
WIANP, WV, (M) 298-4506

WANTED: 576 Hallicralters i working or
reparable comds Joe Frank, WSOV, B Bay Crest
e, S, Burlington, VT 05405 (B02) 862-1816

WANTELD": Manual or schesmatbi
GATES BC1-F, also muslulathon sfmr for same or
any that will match pair B33A b pair KUA. Fred
Pomrenks, WESEPE, 1R8] F AN
TX 7RGAH {2100 600407, alter 71" or lve messg

oy Forwe, B

Kingsbury,

FOR SALF: Power desagema 0500 ab (- 1 5A metlered
bench lop sply small w /handle, 5 lbs - $50 ¢ shpg
Tony Srader, VA, [757) 721-T1LF

FOR SALE: Resintor subwbibutmon bos 1 lo 100 meg
weakts, i o £ & shpgy Tony

21-7 129

R

in ] steps 3t 2
Snader, VA, [T57)
FOR SALE: SPelD [X-26 parts unit, o ook
ey, gliss o case, all ebe complete but rough -
§70 & shpg. Tony Snkder, VA, (757) T21-T1I9
FOR SALE CMNAMIG] IRBL-2 15 ke - 600
roungh bul restowable - 850 & ahpg Tony Snader
YA 73N T21-N23™



" ELECTRIC RADIO STORE

BACK ISSUES

All hack isues are available at $34 per year or $3.25 for individual copies. Bay the entire first
7 years ( #1- B4 for $195. This price includes delivery inthe U.S. Foreign orders please inguire.
COMPENDIUMS

| Collins T5A -4 Modification Compendium- all the factory modification bulletins from Colliss
|  Radio Co.. all the articles printed in €0, Ham Radio, QST and ER, 83 pages-

$20 plus 31 S&H

Service Modilication Compendium for the 5-Line, KWM.- 1/207A senies - 260 pages -

$45 plus 34 S&H

Service Modification Compeadiam for the KWS-1, 32V and TSA senies - 42 pages -

$15 plus 33 SAH

HATS

Finest quality, U5, made, tan m color, embwoidered ER logo 313 delivered

T-SHIRTS

The front diplays the bogo from the cover of ER (the tube cutlhine, Elevtrne Radio, snd ‘celebrating
2 bypone era’). The back has "Real Radios Glow m the Dark ™ (used with the pormission of Classic
Radio) The T-aburts are 115 made by Hanes and come im 5-M-1.- X1 . The color is just a liftle lghier
than the cover of ER - 512 delivered {While they last - Closing ool on this style)

BOMOKS

Vintage Anthology - Book 1| by Dave lshmarl, WAGVVL. . $14.9%
The First Filty Years: A History of the Collins Radio Company and the Colling
Diwisbons of Rockwell Intemational 54995

Fixing Up Nice Old Radios by Ed Romney....... $24.95

Communicationy Receivers, The Vacuum Tube Ern: 19321981

by Raymond 5. Moare, ... Jed Edition .. $19.95

Don O, Wallace, WHAM, Amateur Radio's Ploneer by lan D Perking.. $25 95
Oncilloscapes, Selecting und Restoring a Classic by Stan Griffiths...... 51995
McElroy, world's chimpion radio telegrapher by Tom French . 81995

The Pocker e o Collins Amateur Radio Equipment 1946 1o 1980

by Jay H. Miller, KKSIM... .o ST0.95

Heaihkit A Guide to the Amateur Radio Products by Chuck Penson, WATEZE, . 524.95
Radios By Hallicratiers by Chuck Dachis-————.§20.94

Transmitters, Exciters & Power Amplifiers by Raymond 5. Moore- 52193

The Cathode-Ray Tabe, Technology, History and Applications by Peter Keller —— $29.95
Receivers Pt and Present by Fred Osterman . —5199%

Please add 33 S& H for one book and 31 for cach additional book.

ER Parts Unil Directory

If you meed & part for a vintage restoration send $2 and an LSASE (.12 postage) for a frst of parss
ity If you have 3 parts unit, comader poting o on the bt

ER, 14643 County Road G, Cortez, CO 81321-9575

56



'TUBES * PARTS « SUPPLIES

YOUR COMPLETE SOURCE FOR...

TUBES: PARTS:

[ L LT FlasSil % B R Dol
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Svetlana

““CALL OR FAX FOR OUR NEW 40 PAGE CATALOG!

ANTIGUE ELECTRONIC SUPPLY

(5" 5 MALF A - TENFE. A7 B0 - B B20-0a 11 « FAK IEEE N HEA0 -5l I1IHII'I"II'-"!1-':'?FI"."I

I
|r‘

Subscription Information

Rates within the U.S,

$28 per year 2nd class
$38 per year 1st class

Canada by Air (only)......U.S5..$42
Other Foreign Countries by Air fonly).... U.5. $54

Guaranteed Refund at any time for issues remaining on subscription

subscribe by mail or phone
ER

14643 County Road G Phone/FAX (970) 564-9185
Cortez, CO 81321-9575 e-mail eré@frontier.net
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