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|EDITOR'S COMMENTS |

Last month when | announced the winners of the December 160 meter contest
I made an error. When | compiled the results 1 did so having misplaced the log |
received from Dennis, WASYXN. He had sorted his log resulis as o transmitter,
receiver, antenna, etc. and | had put his letter aside thinking | might use that
information in an article sometime in the future. Dennis scored 98 points coming
in Second which means that Dave, N2KSZ moves on to Third and Norm, KG9D,
moves on o Fourth. My apologies lo everyone.

Because all ol us enjoy the contests/jamborees so much we've decided to
sponsor more of these events in the future than we have in the past. The next
contest ffamboree will be “A Weekend on 157 April 1 and 2. Rules will be the same
as for the 160 Meter contest; one point for each contact and an extra point for
contacts with AMI members. Prizes will be T-shirts and award certificates for the
winners; first , second and third. | suggest that we try to keep our activity above
21.400 so that we disrupt normal 15 meter operations as little as possible.

The next contest/jamboree that we're planning will be on 20 meters and will
probably be another weekend affair.

Last year while we were travelling to Dayton | thought that it would have been
nice if we would have had a couple of frequencies - maybe one on 40 and one on
20 - to communicate with other AM'ers and vintage enthusiasts that were also
travelling to Dayton. I'd like to get some input from ER readers who will be going
to Dayton. Maybe we can announce a couple of frequencies for next issue. By the
way Shirley and | have made all our reservations for this year's HamVention.
Look for us in the same place, Booth 316. NeCSW/Q
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A Rare 'Valve' Saga

by John Bipes, WOYQX
906 Adams Sit.
Mankato, MN 56001

Readers will know that a good RF
signal generator is a treasure. Accurate
attenuators at uV levels and stable os-
cillators distinguish the good ones and
they were {maybe still are?) hard to find
and expensive. My Rule of Thumb' - if
¥ou can gain nondestructive access to
the oscillator within 1/2 hour it's just a
toy. Therefore, when | bought a used
Marconi TF-10668/IRM for $125 it was
a welcome addition to my shack’s lab’.
This generator covers 10-470 MHz dis-
played by a 9° diagram dial, with me-
tered 0-20/0-100% AM, and 0-20/0-100
kHz FM modification, and a precision
‘waveguide-beyond-cutoff’ piston at-
tenuator accurately calibrated from 0.2
uV-200 mV on a 5" diagram dial.

It wasn't long however, before the
ascillator output fell off. Trepidly en-
tering the inner sanctum in search of
the failing heart of the instrument, |
found the rarest of vacuum tubes I'd
ever seen. . what the manual calls a
ring-seal triode’ desipnated “TD0O3-
1OE™. It was gently withdrawn from its
circular breech like a spent cartridge,
after loosening the circumferential brass
rings. The era when corner stores had
tube testers probably wouldn't make
this one more popular! “A what???"

A phone call to Marconi in New Jer-
sey made official my worst fears. Words
like “discontinued model” were heard,
and “oh yes, that tube is VERY RARE™
The respondent did utter something
about having heard of someone who at
one time had obtained “some replace-
ment tubes for $150 or so. . years ago. .~
Great news, just greal '"@es% & ()

After much labor, and discarded at-
tempts at perhaps ‘acorn’ subbing, | was

successful at separating the brass rings
which encircled the tube from the glass
envelope. With considerably more ef-
fort | constructed a |-FET substitute -
built ever so carefully within the origi-
nal geometry of the triode. And it
worked! But, distributed L and C in the
makeshift “transistorized VT~ disal-
lowed oscillation over portions of the
original frequency range. Further, both
AM and FM modulation were adversely
affected. However, the generator re-
mained useful for measuring 2m. quiet-
ing sensitivity. Meanwhile, the ostenta-
tious presence of the handicapped in-
strumenlt was an annoyance.

One sunny morning, years later, |
was with a friend visiting the British
Standards Institute lab in Hemel
Hempsted, NW of London, England.
Setting, up the equipment, we made
small talk with the BSI engineer who
off-handedly commented he'd come
from a company whose name I'd heard
in some previous context. . Marconi. A
few dozen milliseconds later my grey
cells awakened a repressed memory of
arelic way back in my home in America
with which I'd wrestled. Time requir-
ing one additional anecdote before our
serious work, old my story, Why is it
that | can’t remember my son's phone
number but "TDO3-10E" accurately
rolled off my tongue that cheery En-
glish morning?

Next day, in downtown London, was
a message from my British friend. Ap-
parently out of hospitality to his Yan-
kee visitor, he'd driven to Marconi and
inquired! The repair parts clerk checked
the computer but came up ‘dry”. “I'm so
sorry, that valve is no longer listed "
But, within earshot was a Marconi old-
timer who interrupted ™. . Sir, we do yet
have 4 dusty items from a special
Mullard build before discontinuing our

continued on page 40



AM International UEdatf:

by Dale Gagnon, KW1I, President

AM Report from Japan

Greg Harris, WBIMIL/ 711 ALX, sends
in this report from where he is sta-
tioned. I worked JATDNQ on 10 AM
Stan was running a Viking Il and HOQ-
110 to a beam. Since | was ordered to
leave my faithful Drake twins in stor-
age in San Diego when | was sent here,
1 am using an ICOM IC-729.

"My antenna was 10 meters of wire
hung off my balcony. It's funny when |
rig this, | tie one end o my veranda rail,
drop the wire straight down, run three
floors down and tie the other end to a
stunted tree. Kind of an end fed wire
sloper. Looks bad, but works very well

“Yesterday, | goton HF and my think-
ing was, il 1 called "CQ AM" long
enough, somebody would answer up.
Took some patience, but | kept calling
and worked HLIAZC, who was tickled
pink to have an AM to AM Q50. S0, |
will keep calling because it seems to
work.

"Six meter AM is very popular here
between 505 and 50,8 MH:z, with 50 620
and 501,625 as calling frequencies. | use
a Trio TS-600 and a two element beam
and have worked JA6 and JA7 on AM
plus many Tokyo, Yokohama and
Yokosuka area hams. | would love to
get a 'Goonie Box® and Hre it up, but |
don't think it would survive being
mailed here,

"I will retire from the US. Navy in 11
months. My great hope once 1 get back
to W9 land is to hit a hamlest and lay
hands on a DX-100) and a vintage re-
ceiver. JA1IDNQ and 1 are trying to gel
some HF AM action going on a regular
basis.”

AM Forum at Dayton HamVention

The AM Forum is scheduled for Sat-
urday, April 29 at 1:15 'M in meeting
room NMumber 2 in the Hara Arena. This
room is over twice as large as the old

meeting room. I you have turmed away
from our standing room only meeting
in the past, this is the year to rejoin us.
The preliminary agenda includes a shor
AMI update, a pictorial presentation
segment and a panel discussion with
AM ops representing most of country.
The forum is designed to be brief so you
can get back to the flea market in short
order. In the early evening the AMers
will continue the tradition of gathering
at a local pizza restaurant. This is the
last year for am April Dayton
HamVention. In 199 the HamVention
occurs on May 18-20
Armed Forces Day Operating Event

Saturday, May 20, 1995 is Armed
Forces Day. This operating event is dual
purpose. It provides a special event for
the military radio enthusiast 1o use his
equipment from home, from a field lo-
cation or from a location of military
significance. It also allows the greater
population of classic radio users to see
how many of these military radios and
historic locations can be logged in dur-
ing the event. There will be award cer-
tificates recognizing both the military
radio operations and also general par-
ticipation in the event. More informa-
tion on recommended activity frequen-
vies in next months ER.
20 Meter AM Operating Alive and
Well

Propagation is again starting to favor
the nightly 14.286 klHz AM net. Les,
K6HOI in Reseda, CA and other regu-
lars can be counted on to be on fre-
quency at 4:00 PST (7:00 EST) Monday
through Saturday.
AMI Membership Data

Please send me changes in callsigns,
addresses and phone numbers so that
our mailing list remains accurate. If you
would like a change in your certificate
for any reason, send me the new infor-
mation and | will make up a new certifi-
cate. Your AMI number will remain the
same. ER



The AN/URC-35A

Skipp Tullen, K2PXQ
26 Altamont Court
Morristown, N| 07960

The AN/URC-35A discussed here is
a sophisticated and effective transceiver
and lincar amplifier combination in-
tended primarily for shipboard mili-
tary applications. A close relative of
this equipment is the R-1051 receiver,
about which Walt Hutchens wrote a
superb article for ER in November 1993
Please refer to this article for additional
information about the theory of the fre-
quency synthesis technology used in
both the R-1051 and the transceiver com
ponent of the URC-35
Overview

Built by RF Communications, lnc. for
the Bendix Corporation around 1970,
the URC-35 consists of several parts.
The RT-61BA is a receiver-transmitter
combination in which the major circuit
element is the R-1051 receiver with ad-
ditional modules to give it RF generat-
ing abilities. As a transmitter, the RT-
618 is capable of producing AM, CW,
and upper and lower 558 signals with
an cutpul of approximately 150 milli-
watts from 2.0 to 29.9999 MHz. The RT-
618 transceiver is paired with an AM-
3007A vacuum tube linear amplifier
producing outputs of 100 watts PEP for
single-sideband, 50 watts for CW, and
25 walts for AM. The transceiver weighs
581b. and the linear amplifier weighs 73
Ib.

A CU-937 A antenna coupler was used
aboard ship to match a 15, 25, or 35 ft.
whip antenna to the 50 ohm output of
the AM-3007 amplifier. The Shure
Brothers handset, an H-169/U, provides
convenient press-to-lalk communica-
tons.

Because of its modular construction,
it is difficult to determine exactly the

year my particular URC-35 was manu-
factured. For example, the power trans-
former has a 9-72 date code stamped on
its top, while the RF Amplificr module
has a repair sticker with a 4-21-71 date.
1 am certain there has been much “mix-
ing and matching ™

A Closer Look

The RT-618 transceiver is incapable
of operating as an exciter for any ge-
neric linear amplifer, since it has no
power supply of its own. lts power is
supplied through an interconnecting
cable from the AM-3007 amplifier. The
primary power source for the URC-35
system can be either 120 volts AC (48-
420 Hz) or 24-28 volts IXC from batter-
ies,

Please bear in mind the fact that this
equipment has some vacuum tube cir-
cuitry, and therefore requires high volt-
ages in addition to low voltage DC rails
tor the solid-state cireuits,

Here's how  power s derived, The
nucleus of the power supply is a DC o
DC converter supplying various high
voltages for the tube circuits, including
LODOD vaolts for the final amplifier tube!
Ahead of the DC to DC converter isa 28
volt DC supply driven from the 120 volt
AC source available at the installation
site. When the URC-35 is to run from
batteries, a connector al the rear of the
AM-3007 provides direct access to the
28 volt input of the DC to DC converter.
In addition to this circuit, there is a 20
volt regulator supplying most of the
low voltage needs of the sytem’s tran-
sistors and integrated circuits. When
the equipment 1s running, the 3.2 KHz
swilching frequency of the DC to DC
converter is barely audible in the room.



The Bendix AN/URC-35A, AM, CW and SSB HF transceiver. The transceiver is the

lower unit; the 100 PEP linear is the finned unit on top.

Given the "universal" nature of the
power supply, every internal circuit
element in the equipment is run from
DC, including the heaters in the vacuum
tubes.

As can be seen in the first photo-
graph, the RT-618 looks strikingly simi-
lar to an R-1051 receiver. This is no
coincidence, of course, since the basic
R-1051 configuration represents the re-
ceiver section of this component. The 5
MHz crystal oven frequency standard
is the same in the RT-618 as the unit in
the R-1051. As long as the primary
power switch (acutally a true circuit
breaker) on the AM-3007 is in the "on"
position, the 28 volt DC power supply
isenergized and the crystal oven is kept
hot and the crystal oscillator is kept
running. This condition is maintained
whether or not the transceiver is turned
on.

The frequency stability of the trans-
ceiver is superlative. For example, if
tuned to 7 MHz, the transmitted (or
received) signal would notdrift by more
than one cycle per second in 15 days!
Which is to say that if you're in contact
with some ham who says that he’s hav-
ing trouble keeping you tuned in be-
cause you're sliding up the band, he’s
wrong!!

As in the case of the R-1051, tuning
the RT-618 requires dialing in the exact
frequency with six controls, two for
megahertz selection, three for kilohertz
selection, and either a step switch for
100 hertz increments or a one-turn po-
tentiometer for vernier, or fine, tuning,.
The vernier range is 1000 hertz, equal-
ing the range of the 100 hertz selector,
but offering the ability to tune in a sig-
nal exactly. The vernier knob is cali-
brated every 100 hertz, and it is pos-

continued next page



URC-35 from previous page
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The top view of the RT-618 transceiver.

sible to interpolate the next digit and
read a signal to the nearest 10 hertz. For
example, the photograph shows the RT-
618 tuned to 14.271680 MHz. (Aren’t
you glad you learned to use a slide
rule?!!)

The front panel of the transceiver is
relatively uncluttered and displays sev-
eral controls not found on the R-1051.
One of these is the "noise blanker" con-
trol. Absent from the R-1051 circuitry,
this noise blanker senses broad-band
signals passed by the first RF amplifier
stage. The bandwidth of the signal at
this point is about 1 MHz, and the noise
blanker circuitry is configured to trig-
ger an associated single-shot
multivibrator only when noise spikes
in this broad-band signal exceed five
times the amplitude of the average sig-
nals present. The rectangular pulse from
the multivibrator is used to block the
output of the 1 and 10 KHz synthesiz-
ers, effectively reducing the receiver’s
output to zero during the noise spike.
Since the "blanking” interval is mea-
sured in tens of microseconds, the ear
does not perceive the operation of the
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noise blanker. The RT-618's noise
blanker is rather effective in dealing
with the kind of noise that local 13KV
power lines generate in rainy weather.

The RT-618 has no provisions for such
luxuries as receiver incremental tuning
or variable notch filtering. However,
the mode selection module of the trans-
ceiver does contain four ever-luscious
Collins mechanical filters. The filter
bandwidths are as follows: The upper
and lower sideband filters have a
bandpass of 3.2 KHz, the AM filter has
a bandpass of 7.0 KHz (wide enough to
satisfy even the most ardent AM'er),
and the CW filter’s bandwidth is 700
Hz.

The receiver’s sensitivity specifica-
tions are quite respectable. For
10dB(S+N)/N, the following values
hold: SSB, 1.5 uV; CW, 0.75 uV; AM, 7.5
uV. These specifications are the
manufacturer’s. In actual bench tests, it
is easy to hear a 0.3 uV AM signal in the
absence of noise. As in the case of the
RT-1051, the inductive elements of the
tuned circuits in the RF amplifier stage
(the module with two tubes visible



Inside the AM-3007A linear amplfier. The 8116A final tube is in the lower right,
adjacent to the massive heat sink. The smaller 8233 driver tube is visible nearby. The
circular structure at the top of the photograph is the motor-driven turret that contains
the driver and final tuned circuits.

through an oblong cut-out) are selected
by a motor-driven turret containing 28
"facets," each of which covers a 1 MHz
band segment. The position of the tur-
ret is determined by a five-level code
transmitted electromechanically. Since
the HF spectrum this rig covers starts at
2.000 MHz, it is tempting to entertain
the possibility of converting the cir-
cuitry to cover 160 meters. Given the
frequency synthesis scheme used in the
transceiver, you will be more likely to
succeed in raising yourselfby yourown
bootstraps than getting this rig on 1.925
MHz!! The two tubes in the RF ampli-
fier stage are a 6BZ6 and a 6ANSWA,
These are the last two stages in the
transmit mode, and the first two stages
in the receive mode.

The addition of a Transmit Audio
Amplifier module and Transmit IF
Amplifier module is primarily respon-
sible for enabling the R-1051 to become
an RT-618. These two modules and the

Noise Blanker module occupy the chas-
sis volume left by the removal of the
power supply components in the R-
1051. The first stage of gain in the Trans-
mit Audio Amplifier circuit is a uA741
integrated circuit which has sufficient
output todrive the balanced modulator
directly. The gain of the 741 is con-
trolled by a 2N2609 FET in a small com-
pression circuit. About 12dB of com-
pression adds decent punch to the trans-
mit audio of the RT-618.

Let’s take a look at the AM-3007A
linear amplifier. Housed in its own
seamless aluminum housing with NO
AIR VENTS, the vacuum tube compo-
nents are an 8233 driver and an 8116A
dual tetrode final amplifier in which
the combined plate dissipation of the
two sections is 60 watts. Neither of these
tubes is common and, to my knowl-
edge, the 8116 A was manufactured only
by Amperex. The 8233 also comes from
the Amperex factory. The 8116A

continued on page 36



A Handy Gate Dip Oscillator

by Walt Hutchens, KJ4AKV
3123 N. Military Rd.
Arlington, VA 22207

Mo, this isn’t really a rinfage vintage
project, but the resull is a very useful
piece of test equipment for the ham
who builds and repairs equipment con-
taining tuned circuits - and whio be-
sides those who work with vintage gear
does that, anymore? However, il you
are a particularly sensitive hollow state
enthusiast, you maight want to turn the
next few pages quickly as there are sev-
eral non-hollow state terms on each and
the circuit diagram is nothing if not
graphic!

Introduction

| have used GDOs since | was a teen-
ager and they all had the same Lailings
First, they were large and they wouldn't
fit in some of the spaces where | needed
them. The vacuum tube designs were
tied to a power supply that ended at a
wall sockel — heavy, inconvenient, and
somewhal unsale, since it meant hold-
ing a piece of grounded metal in your
hand while poking around in the rig.
Many GIEXOs were plagued with spuri-
ous dips on the VHF frequencies and /
or required resetting the meter while
tuning across some bands. Finally, none
of them worked below the upper end of
the broadcast band, making them use-
less for many projects. When | began
doing a lol of portable operation a
couple of years back and wanted a waide
range test oscillator | decided it was
timae* b0 build my “dream GEXY
Overview

Thee unit that resulted covers 05 1o
150 Mecs with 8 coils and the range can
probably beextended in both directions
if you want Lo, 1L is powered by a Y-valt
battery and can be built in a 1-5/8" x 2-
1/ x 31/4" mini-box il you are care-

tul about choosing the larger parts and
can find the proper box. It has no spuri-
ous dips and does not require readjust-
ment of the meter when luming across
any band, Current drain is 3 1o 6 mA so
the battery will last quite a while.
Circuit

The unit consists of an MI'F-102 field
clfect transistor in a Hartley oscillator
with the gate current operating a bridge
mcleer circuit having a transistor ampli-
fier in one arm. The only controls are
the tuning dial and combined meter
centering pot and on-off switch. Modu-
lation and ‘“diode’ (absorption
wavemeler) operation weren'l needed
for my intended purpose but shouldn®t
b hard to add.

There are only small innovations. The
use of a twi-gang tuning capacilor from
a superhetrodyne receiver with the
gongs in parallel on the bands below 10
Mes gave a somewhal more canstant L/
Coratio and made the lower band coils a
more convenient size. The capacitor |
used had a hat external dial with a scale
that was ecasily replaced with a com-
puler-drawn one to give neat and easy
to read calibration, although at this (just
over 27) size you need pood eyes or
good glasses to read !

The diagram tells you most of what
you need to know to build the unit; the
few less obvious points (that is, the ones
I learned the hard way!) are discussed
bl
Coils

Except for the "hairpin’ used on the
highest band | wound the coils on
Amphenol 24-5H forms, These are 1-5/
B long by 3/4" diameter but any thing,
even close would work as well, If you



The homebrew GDO with some of the coils. The one with the washers on the form

tunes down to about 50 kcs!

use polystyrene coil forms like these,
clean the pins carefully before trying to
solder as you must work very quickly
to avoid melting them. (It helps to grab
the pins with needlenose pliers right
next to the base).

The coils are tapped at the center
except for the hairpin used on the high-
estband; this one required a slight step-
up ratio from the source to gate connec-
tions to work properly in my oscillator.

Because you may use different forms
and almost certainly will have a differ-
ent tuning cap, | have not given coil
winding information. I suggest starting
with the lowest frequency single layer
coil, winding the from you choose from
about 1/4" above the socketend to 1/8"
below the open end with #36 wire - or
smaller, if you can handle it. This coil
covers 520 kes to 1.52 Mcs in my unit.
Then switch to #30 and wind a coil
covering the next range up. Mine cov-
ers 1 to 3.2 Mcs. the third coil covers 3.0
to 10 Mcs, and so on. For the coils above
about 10 Mcs, leave out one jumper

connecting to the larger section on the
tuning cap so you use only the smaller
one.

If you want to cover even lower fre-
quencies, make three plastic washers
which fit tightly on your coil form. Glue
them in place about1/4" apartand wind
each section with #36 wire. You'll have
to experiment to get the right number
of turns.

You can get the #30 wire at Radio
Shack, but you're on your own for the
small stuff. Don't overlook dead trans-
formers and the like; my #36 came from
a TV horizontal oscillator coil.
Mechanical

There are just a few important me-
chanical details. Because the battery will
shift around slightly no matter how you
mount it, it should be installed in the
end of the unit which is away from the
RF section. A 2-1/8" wide box (the one
[ used or the slightly larger Radio Shack
alternative) is exactly the right size for
the battery and snap connector to wedge
across the inside so no clip is required.

continued next page



A Handy Gate Dip Oscillator from previous page

Inside the homebrew GDO. There's little extra space, so get the smallest parts you can
and check everything twice before starting to drill.

Make sure you have enough clearance
above the battery for any parts (prob-
ably the meter, pot/switch, and ampli-
fier) which will be mounted there and
also that the metal battery case can't
cause a short. Also check where the case
screws will go and be sure you don't
mount parts where they'll interfere with
the lower half of the case sliding inside
the flange of the upper half.

I used a small air-dielectric tuning cap
(5/8" x 3/4" x 1-1/8" frame) rather than
one of those having sheets of polyethyl-
ene film between the plates. The film
ones, however, are tiny, much more com-
mon and should work okay. Whatever
you use, check with an ohmmeter and
visually before starting construction. My
cap had a misaligned stator which caused
intermittent shorts; this was fixed by in-
serting sheets of heavy paper in all the air
gaps and heating the stator mounting
solder joints alternately until things
straightened themselves out. The insula-
tors in the other stator were just slightly

10

loose in the frame (calibration was a some-
times thing. . .) until [ filled the staked
mounting joints with Krazy Glue.

Keep lead lengths in the oscillator to
a minimum by mounting the FET at or
on the coil socket and keeping the tun-
ing cap as close as possible. Don’t forget
to allow for the swing of the gangs!
Return the oscillator stage grounds di-
rectly to the rotor contact spring of the
tuning cap. The 100-ohm decoupling
resistor in the FET drain lead and the
double bypass caps (0.1 mFd and 100
mmPF) are necessary to prevent spuri-
ous dips and peculiar behavior,

Make connections between the coil
socket and the tuning cap sections us-
ing lightweight braid - such as the shield
from a piece of RG-174 /U coax - so that
plugging and unplugging the coils
won't put any stress on the capacitor.
For best calibration stability put the coil
socket close to the top (folded) corner of
the mini-box, fit the socket tightly in its
hole and glue it with epoxy or Krazy



GATE DIP OSCILLATOR
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All fixed resistors are 1/4 watt.
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Parts List
Radio Shack#
Battery Snap 270-325 is pkg of 5
Metal Case 270-139 is 4"x2-1/8"x1-5/8"
Clsermammsmns - .1 mFd/50 WV 272-135 is pkg of two
C2, C3-——--------100 mmF /50 WV 272-123 is pkg of two
C4A, C4B-——- double gang BC variable See text
M= 250 uA meter See text
[ ) B -MPF-102 VHF FET 276-2062
Q2---—--mmee--—-MPS-3904 NPN high gain 276-2016
R1, R2----------- 2200 ohms 271-1325 is pkg of 5
RE e 0-10k linear taper 271-1715
R4--------------—-220k ohms 271-1350 is pkg of 5
R5---—===-=—----100 ohms 271-1311is pkg of 5
R --100K ohms 271-1347 is pkg of 5
oy --SPST On/Off sw 271-1740
Mount on R3

glue in addition to whatever other
mounting it uses.

Two three-lug terminal strips should
be plenty for mounting the small parts
but they must be small ones.

Dial and Calibration

The tuning cap | used is a common

older transistor portable unit with a
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stub shaft flatted on the sides and tapped
in the center for a screw. The dial is
about 2-3/16" diameter so it sticks just
barely over the sides of the box, allow-
ing for easy thumb tuning. Try to get
the dial and capacitor as a unit.

To make reading the dial more accu-
rate | madea cursor from 1/8" Plexiglass

continued on page 39



Taylor Tube Transmitter

R.W. (Berk) Berkemeyer, WOREP
402 Kingridge Dr.
Ballwin, MO 63011

When | was first getting into ham radio
in the early '40's, my ultimate dream was
the Taylor T-55 amplifier described in a
dogeared, coverless 1938 Radio Amateurs
Handbook. When 1 got THE TICKET and
saved enough money, that was going to
be MY RIG!

That was more than fifty years ago, and
many rigs have come and gone. However,
anumber of years ago, | started collecting
Taylor tubes and among the group | ob-
tained were several T-55s. After retire-
ment, | started building equipment again,
and kept looking at the old tubes on the
shelf wondering if they were still good.
Finally, I decided to try some of them.

A search of old Taylor catalogs resulted
in finding exactly the tube lineup I was
after (see schematic). | made a decision to
breadboard the rig in stages, the first be-
ing a Taylor T-21 crystal oscillator. It
roughly followed the schematic, although
I did add a key click filter and crystal
switch, shown in the front-left of the pic-
tures. It worked well. That was followed
by the TZ-20 amplifier-driver: again, simi-
lar to the schematic.

I do not like to have meters at high
voltage nor did 1 have a 7.5 VAC
centertapped transformer. 1 used a 250
ohm 10 watt adjustable resistor, setting
the slider as close to the center as possible,

WOREP's vintage station. The top shelf holds the Taylor transmitter. On the table at
the left is a Hammarlund SP-200 receiver. The platform on the right holds the VFO,
keyer and receiver speaker.



CONSTRUCTIONAL DATA

O A Triplot
o MASOMA Trighet
o DIOMA Tigdel
Me D25 BF Aminetog

i X
1611

and puta 100 ohm resistor from the center
tap to ground allowing the use of a non-
center tapped filament transformer. The
meter went across this resistor. This stage
puts out about 30 watts with 700 volts on
the plate.

Then came the real heart of the rig, the
T-55 final, and like the other two stages, it
worked, 50 year old tube and all. With
1500 volts at 150 mils on the plate, and 25
mils grid current, the output is about 175
watts. Here again, I used a center tapped
resistor in the filament circuit and modi-
fied the metering circuits to permit meter
switching at low voltage.

I think the biggest surprise was that
almost every tube in my collection per-
formed as new. No gas, no arcing, and
only a few with low filament emission,
probably as a result of previous owners
believing the Taylor advertisements that
the tubes could take 500% overload. They
can, but not for months or years on end.

Several precautions aremandatory: both
triode stages must be carefully neutral-
ized, which means removing the plate
voltage at the input terminal and using a
sensitive RF indicator in the plate circuit
(My old Triplett wavemeter works well),
and remember that there are LETHAL
VOLTAGES on exposed parts of the trans-
mitter. You must keep kids and cats away
when operating!
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I've been using the rig on the air for the
last several months, and a number of the
old timers I've worked have recounted
theirearly homebrew projects using tubes
by long gone companies - Hytron, Taylor,
H-K, Amperex or from some still with us
(but not all making vacuum tubes any
more) RCA, Eimac, Raytheon and West-
ern Electric. It's been a lot of fun building,
using and discussing the real radios that
glow in the dark.

The next project is to renovate an old
amplifier using a Taylor 810, and building
a series cathode modulator to join in on
the AM fun. I should be able to get about
225 watts of AM with only receiving tubes
and no additional power supply.

I've also had fun (and frustration at
times) with the Hammarlund SP-200 Su-
per-Pro picked up ata hamfest last fall. It's
a dream to use, now that I've replaced all
the 50+ year old leaky bathtub and paper
condensers and heat split resistors, and
realigned the mechanical dial assembly,
but again, all the tubes (17) were good!

So, dig into the junkbox and keep your
eyes open at hamfests for the old tubes.
More of them are good than you might
think, and it's a real thrill to get on the air
with the old bottles. Keep on the lookout
for old parts too, and don't be afraid to
substitute parts and change circuits, that's
all part of the fun. ER
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End Point Adjustment For Collins 51J4 Receiver VFO

by Mike Maloney, AC5P
POB 33
Bartlesville, OK 74005-0033

I recently acquired a Collins 51}4 in
excellent condition but was very disap-
pointed to discovered that the PTO
range had shrunk over time in its cover
age. What once required 10.00 turns to
cover the 1| Megacycle band range now
required 10.12 turns. This | have dis-
covered is nol unusual for this senes
VFD.

Alfter examining the green loctite
around the adjustment hole plug at the
right hand front end of the VFO (after
pulling tube), it was obvious the VFO
had never been adjusted nor removed
from the radio. | dreaded the chore of
cutting the factory lacing and removing
the VFO from the receiver to get it re-
stored to specs as suggested by the fac-
tory manual. This method would also
require removing the Kilocycle dial and
fabricating some method of accurately
checking turns after adjustment,

While consulting with Dallas
Lankford on the telephone, he suggested
a method of end point adjustment with-
oul removing the VEO or KC dial while
still using the latter for checking adjust-
ment efforts. His method involved fab-
ricating two olfset serewdrivers from
bent nails and using them with an in-
spection mirror,

Affter some thought and brainstorm-
ing, I came up with the following adap-
tation to further simplify the whole pro-
cedure. This | believe is the simplest
and so far the best method 1o accom-
plish the task. Two short lengths of 1/4
inch hex steel spacers are modified with
minor machine work and fine filing as
per figures 1 and 2.

The first step is to determine the
amount of end point error using the 100
kc marker and sharp filter or BFO. Re-

1

move the top dust cover and the VFO
tube that parks in the front of the end
point adjustment plug. Unscrew the
plug using a small double open ended
3/8 inch flat wrench. Be patient and
keep the wrench clear of the Megacyde
drum. Observe the slotted adjustment
slug and notched lock ring collar nut
using a small inspection mirror and
flashlight just to see what you are deal-
ing with. Maneuver the notched

sleeve gently into the hole over the slug,
using, forceps, iweezers or small needle
nose pliers. Be patient and keep smil-
ing. Gently hold the hex end of adapter
with a small long bladed screwdniver
using the left hand. With your right
hand and a small 1/4 inch double open
ended flat wrench, gently rotate the
adapter counter-clockwise (to the left)
until the tips engage the lock ring slots.
Loosen the lock ring and continue two
to three turns. Be patient and keep smil-
ing,

MNow remove the adapter sleeve and
maneuver the screwdriver head with
plastic sleeve adapler into the center of
hole over the adjustment slug. Hold
hex end with serewdriver in left hand
as before if necessary. If you have small
fingers, or you can gel your wile or
daughter to doit, gently rotate adapler
clockwise until blade engages slot. If
you don't have small fingers or an assis-
tant who does, you will have to use the
1/4 inch end wrench as above.

Onee the blade is in the slot the plas-
tic sleeve should hold it on. Turn the
slug approximately one turn clockwise
and remove adapter, replace tube and
warm up sel. Check for end point error
improvement using the 100 ke marker
oscillator, sharp filter and ke dial hair
line wiper. Repeat the adjustment pro-
cedure as necessary to bring the end
pomt to 1000 ke with exactly 10.00 turns.



Collins 51J4 VFO End Point Adjustment Adapters
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Figure 1. Lock ring adapter wrench.

Remember, going clockwise reduces the
end point overreach error. I estimate [
went 2 to 3 turns (max) to obtain 12 kc of
correction.

The secret to the whole procedure is
to be patient and keep smiling. When
complete, carefully (very gently) tighten
the lock ring nut using the adapter
sleeve and replace the plug. This is a
good dexterity test so be forewarned.
Get the XYL to help before you get
flustered and loose your smile.

Itis difficultto imagine the slug screw
turning by itself even without the lock
nut being turned down. This may have
been overkill by some mechanical engi-
neer at Collins. I bet also he never in-
tended on doing the end point adjust-
ment without the VFO being cleared
from the receiver. It was probably by
sheer accident that you have as much
clearance as there is and I am glad no
one told him this before it could be
changed.

When you get 1 megacycle band cov-
erage with exactly 10.00 turns, you will
find the ke dial to be offset by the same
amount all across the band. In my case
the end point error was a plus 12 ke.
After end point adjustment was com-
plete the dial was offset 7 ke to the right
of top center. Also it will be noticed that
the MC pointer will be offset at the 0.1
marks across the band. This is normal
because the adjustment affects the fre-
quency at both ends of the VFO range.
To correct this, the front panel will have
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Figure 2. Screwdriver slug adapter

to be removed from the subpanel. The
small 1/16 inch Bristol spline set screws
on the Kilocycle dial hub (back side)
will have to be loosened to slip the dial
so the correct displayed frequency is at
the 12 o'clock or top center position.

To remove the front panel, turn the
receiver up on its left side with a board
orstack of magazines supporting it such
that there is no weight bearing on the
front panel. I would recommend re-
moving the screws (a bunch) on the
bottom panel and sliding it back a couple
of inches. With a good light look up on
the back side of the Kilocycle dial hub
for the two small spline set screws off-
set 90 degrees from each other. If they
have not been loose before, this could
be the hardest part of the job. Warning:
Do not use any other tool but the 1/16
inch Bristol spline wrench like the one
inside the top cover to loosen the set
SCrews.

With the larger spline wrenches, re-
move the following knobs; Kilocycle
tuning, Band change, Ant. trim, Crystal
Filter Selectivity, Phasing and BFO. Put
the Mechanical Filter select lever at the
3 ke position.

There are 11 total flat-head screws to
remove from the front panel; 3 on each
side, 4 across the top, 2 of which have
lock washers and nuts, and one on the
bottom just left of the Ant. Trim shaft.

Now loosen the set screws at the flex
coupling in front of the BFO can where
the smaller long shaft enters. Loosen

continued on page 40



Bob Hosea, KBSGU, in
his workshop. The 813
rig on his bench is a
recently completed
homebrew project.

Dana Evans, K70BB, with some of his vintage equipment. Some of the vintage
equipment on the shelves behind him include , from top to bottom: Viking Ranger;
Hammarlund HQ-129X; Viking Valiant; Johnson 500; powersupply/modulator for the
'500.
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David Bertman, AB7B, in his shack. Most of the gear is homebrew, which will be

described in a future issue of ER. -



R-390A Contract/Order Number Update

by Les Locklear
1122 36th 51
Gulfport, MS 39501-7116

Can you stand another R-3%0A con-
tract/order number update?

Last fall, an R-390A was purchased
by a friend on the west coast. The con-
tract number reads as follows: N 00024-
B4-C-2027, serial #2, manufactured by
Fowler Industries for Avondale Ship-
yards. (Which is located just west of
MNew Orleans, LA). This R-390A was
manufactured in 1984! !

After many long distance calls by the
owner and myself to Avondale Ship-
yards, San Diego Shipyards, Veedor
Root Co., Walter Chambers and many
others, the following information was
revealed.

Fowler Indusiries was previously
Clavier Corp., located in Port Jervis,
NY. They are no longer in business.

They built the R-39%0A’s for Avondale
Shipyards who had a cost plus contract
with the U.S. Mavy,

Veedor Rool Co.’s records indicate
they shipped the mechanical/digital

frequency counters to Fowler in 1983
and 1984. The records do not show how
many counters were shipped. The
counter assembly isa discontinued item.

The US. Navy still has R-390A's in-
stalled on warships larger than a fngate.
Ingalls Shipbuilding in Pascagoula, MS
{about 30 miles east of here) recently chiis-
tened an LHD, the USS. Boxer. After a
quick call to the LBTF {Land Based Test
Facility) there, it was confirmed that 2 R-
90A's were installed!

The 1984 R-390A is identical to other
0-A's. The mechanical filters were
manufactured by a company called
Dittmore-Freimuth Corp, They began
manufacturing mechanical fillers when
the Collins patent expired. Wally Cham-
bers said they have much less loss than
other mechanical filters, probably due
toimproved manufacturing procedures.
Incidentally, there have been reliable
reports that Dittmore-Freimuth built R-
J0A’s on a 1968 conlracl.

Afrer this information was compiled
and verified, | believe the revised con-
tract/order number genesis to be as
listed below. continued on page 15

1954
1954
1954
1955
1956
1958
1959
1960
1960
1961
1962
1963
1963
1966
1967
1967
1968
1984

Collins 14214-PH-51

Motorola 363-PH-54

Collins 375-PH-54

Collins 08719-PH-55

Motorola 14-PH-56

Motorola 14385-PH-58

Stewart-Warner 42428-PC-59
Stewart-Warner 20139-FC-60-A1-51
EAC 23137-PC-860

Capehart Corp. 21582-PC-61

Amelco, Inc. 35064-FC-62
Teledyne/Ilmperial 37856-PC-63
Stewart-Warner DA-36-039-5C-81547
Communications System FR-11-022-C-4-26418 (E)
Clavier Corp. DAAG05-67-C-0016

EAC FR-36-039-N-6-00189 (E)
Dittmore-Freimuth Corp. "UNKNOWN"
Fowler Industries N 00024-84-C-2027




VINTAGE NETS

Westcoast AM Net: Moets informally, nightly on 3870 ar 930 PT. Wednesday at 00 'M FT
they have their formal AM net which includes a swap session MNet control rolates
California Early Bird Net: Wednesday nights at 8§ PM PT on 3835

Southeast Swap Net: Tursday nights at 7:30 ET on 3885 Net control is Andy, WALKCY. Ths
same group also has a Sunday afternoon net on 3585 at 2 PM ET

Eastern AM Swap Net: Thursday evenings on 3855 at 7-30 ET. This net is for the exchange of
AM related equipment only

Northwest AM Net: AM activity daily 4 PM - 5 FM on 3875, This same group meets on &
meters (50.4) Sundays amnd Wednesdays at 800 PT and on 2 meters (144 4) Tuesdays anad
Thursdays at 800 I'T

Twenty Meter AM Net: This net on 14 286 has been in continunus operation lor least the
Last 20 years. B0 starts at 5400 PM T, 7 days a week and usually goes for aboul 2 hours. Net
controd is Les, Kl O

Arizona AM Net: Meets Sundays at 3 PM MT on 3860 On & meters [(50.4) this group mects
at & M MT Saturdays

Colorade Morning Net: An informal group of AMers get together on 3875 Monday, Wednes-
day and Friday momings al TAM MT

DX-60 Net: This net meets on 7290 a1 2 PM ET, Sundays. Net control is Jim, NBLUV. This net
is all about entry-level AM rigs like the Heath DX-60

Military Net: It isn't necessary 1o check in with military gear but that is what this net is all
about. Net control is usually Walt, KJ4KY, bul sometimes il rotates to other ops. It starts at 5
AM ET Saturday momings on 3885

Wesicoast Military Radio Collectors Net: Merts Sat. at 2300 local on 3885 and Sun. at 1600
local on 3885, Night net control is Andy. KDSTEKX, and daytime netl control is Tom, WASOPE.
AM is the mode used at present. It is not necessary to check in with military gear

Grey Hair Net: The oldest (or one of the oldest) 160-meter AM nets. It meets on Tuesday
nights on 1945 at § PM in the winter and 9 PM ET in the summer.

Vintage CW Net: For CW ops who enjoy using vintage equipmment. This 15 not a traffic net;
speed is not important. The et meets on 14.050, Saturdays at 1 PM T Net control is Tracy,
WBHTMY

Vintage SSB Nel: Net control is Chuck, NSSWO. The group meets on 14,293 at I '™ T,
Sunday afternoons

Collins Users Net: The oldest of the ‘users nets”. 10 meets on 14,263 Sunday afternoons at 2 I'M
CT. The net control revolves. This group also gets together for an informal ragchew on 3805
Tuesday evenings at 7 'M CT,

Drake Users Net: Another relatively new net. This group gets together on 3865 Saturday
nights at 8 PM ET. Net controls are Criss, EBSIZX: Dun, WZR0; Rob, KEIEE and Huey,
KDauL.

Heath Users Net: A new net started by Marty, WBZFOU /5. Net control is shared by Fred,
AASLW. It meets on 14.275 at 4 PM CT Sundays. Check in on either AM or 558,

Swan Users Net: This group meets on 14.250 Sunday afternoons at 4 PM CT. The net control
is usually Dean, WAIAZK

Nostalgia/Hi-Fi Net: Meets on Fridays at 7 PM I'T on 1930 This net has been meeling since
1978.

KI1JCL 6-Meter AM Repeater: Located in Connecticul it operates on 50.4 in and S0.5 out
JA AM Net: 14,190 at 0100 UTC, Saturdays and Sundays. Stan Tajima, | A1DNQ is net control
Fort Wayne Area 6-Meter AM Net: Meets nightly at 7PM ET on 50 58 MHz This net has been
meeting since the late "50's. Most members are using vintage of homebrew gear

Wesicoast Broadcast Equipment Net: Tuesdays on 1959 at 9 PM FT. Anybody is mvited to
join the group, but the emphasis will be on broadcast equipment Maoderator is Mike,
WaTHW
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:[11; Barkt_ar_& Williaﬁison 616

by John A. King, WATABI
23 Hope Ave.
Portsmouth, R1 02871

The B&W 6100 is an B0 through 10
meter SSB/CW exciter of the 100W out-
put class introduced by Barker and
Williamson, Inc. in 1962. The 6100 was
a Cadillac in its class, boasting perfor-
mance specifications that are impres-
sive even loday

Itis historically significant, being the
first amateur rig to use frequency syn-
thesis. Frequency synthesizers were
found in military gear in the early six-
ties, but were virtually unknown in
amateur circles. The 6100 owner's
manual introduces . . .a radically new
type of variable frequency control.”
There are no free-running oscillators in
the 6100, and within the 75 watt power
limit of the day, it could legally be oper-
ated by a novice class licensee as a crys-
tal controlled rig. At the 1963 price of
$475, it is doubtful that many were pur-
chased as novice rigs, The Collins 325-3,
by comparison, sold for $750 in that
year and the Johnson Invader was $620,
History

B&W had established its reputation in
theamateur community in the 1950°s with
the 5100and 51008 transmitters. The 5100
was highly regarded for its modular con-
struction and excellent sounding AM sig-
nal. The S1008 was capable of SSB opera-
fion with the outboard 5158558 adaptor,
but in 1960 Jack Williamson, W3GC, de-
cided that the time had come to design a
new SSB transmitter from a clean sheet of

paper.

For the electrical design, Williamson
called upon Jack Brown, WISHY, who
had been the project leader for B&W's
maost ambitious undertaking - the behe-
moth C-4 ionosphere sounder, a 25 KW
pulse transceiver that swept from 1 10 25

MHz in 15 seconds. Another veteran de-
signer, Harold Carr, WFI, was tapped
for the mechanical design. Carr had been
the project engineer for the T-368 military
transmitter. In December, 1960 this team
set out o design the new transmitter that
would become model 6100,

Frequency stability was a paramount
design requirement for SSB. The new
rig, would use heterodyne frequency
genetation with a fived range VFO, but
the VFO would be pushing the limits of
vacuum state lechnology to meet the
design goals. Fortuitously, Herman
Shall, WIBWK of Piezo Crystal in
Carlisle, PA, approached B&W with a
design for a variable crystal oscillator
he called the Crystalplexer. Shall had
described the design in a 1958 QST ar-
ticle. He wondered if B&W might be
interested in using his Crystalplexer in
the new transmitter. Shall's design be-
came the synthesizer in the 6100, Piezo
Crystal supplivd the crystals to B&W,
and a lifelong, friendship developed
betwaoen Jack Brown and Herman Shall.

Another design goal for the 6100 was
good sounding audio, carrying on in
the tradition of the 5100 before it The
audio characteristics of the rig would
be shaped in large part by the crystal
lattice filter used for SSB generation.
Brown was disappointed with the SSB
audio quality produced by existing com-
mercial filters, and he asked Shall if he
could build a better filter. Shall dis-
sected a commercial filter, then went to
work on one of his own. The result was
a 4-crystal design with a wide, smooth
passband with razor-sharp skirts. Jack
Brown was pleased - they had achieved
what he called hi-fi S58



Production of the first run of one hun-

dred 6100's began in 1962 at the B&W
factory in Bristol, PA. Alignment of the
rigs proved to be so demanding that
B&W had to recruit help from outside
the factory. When Jack Brown went to
nearby Drexel University to hire engi-
neering students, he had only one hir-
ing criterion: the students had to be
hams. One of the student hams he hired
was K3ZZA, his son Marty. The align-
ment process came under control and
6100's began rolling out the door.

Barry Barker, W3BZ, laid claim to
61005/N 1, and at his request the front
panel was specially painted a powder
blue color that came to be called "Barry's
Bedroom Blue." Other early serial num-
bered rigs went to Jack Williamson and
sales manager Tom Consalvi, W3EOZ.
Sales were moderately successful, given
the price tag of the rig. The September,
1963 issue of Q5T magazine favorably
reviewed the new transmitter with what
itcalled the "tongue-twisting" frequency
synthesizer.

A second production run of 100 units
began in 1963. This production lot was
farmed out to Sentinel Electronics of
Hazelton, PA, in an effort to hold down
the cost of what had become a very
expensive rig to manufacture. Jack
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Brown had left the company (though he
would return in 1969 to become Presi-
dent and General Manager.) Project
engineer Elmer Bush, W3FVT, super-
vised production at Sentinel, spending
several months shuttling between
Bristol and Hazelton. Bush was solely
responsible for inspection, alignment,
and final test of all the Hazelton rigs.
A 'sea change' had been occurring
during the production years of the 6100.
Amateurs were switching from AM to
SSB, but their preference was shifting
from separate transmitters and receiv-
ers to the increasingly popular all-in-
one-box transceiver. The manufactur-
ers who recognized this trend capital-
ized on the economies of transceiver
manufacturing, cranking out thou-
sands, driving down prices and further
fueling demand. The market for high-
end stand-alone exciters like the 6100
evaporated, and sadly, serial number
200 was the last B&W 6100 to be made.
Mechanical Description
The 6100 is contained inan 18-3 /8" W
x9-1/2"H x 16" D perforated grey steel
cabinet with a flip top cover. Overall
weight is 60 pounds. The front panel is
an eclectic design reflecting B&W's di-
verse background. The panel itself is
light tan with white lettering. The syn-
continued next page



B&W 6100 from previous page

Inside the '6100. The large box behind the front panel is the synthesizer assembly. The
black box partially hidden by the power transformer is the sideband filter; the other

black boxes contain various tuned circuits.

thesizer control group, set in black
bakelite, looks distinctly military.

The flowing red "Sixty One Hundred"
script screened on a textured silver in-
lay provides interesting contrast, Sur-
rounding the inlay is a bezel finished in
black wrinkle. The knobs are machined
aluminum; all are black anodized ex-
cept for the synthesizer controls which
are brushed.

This rig must have kept the machine
shop busy - the bandswitch knob looks
like the final exam from a mechanical
drawing course. A small swing-down
door conceals a group of infrequently
adjusted controls which are usually
found on the back panel or buried in-
side of most rigs. A 2.5 inch panel meter
monitors plate current, RF output, and
ALC compression level. Mic and key
jacks are also on the front panel.

All internal components are mounted
on and under the main chassis, except for
the frequency synthesizer whichis a sepa-
rate subassembly connected to the main
chassis by a Jones plug, reminiscent of
the construction of the B&W 5100. On the
rear panel are the RF output jack, a line
voltage selector switch, and a barrier block
with inputs fora phnm.- patch, anti-vox,
and PTT, along with a -100 volt source
and 3 sets of relay contacts. Serviceability
of therig is excellent. The tubes and above-
chassis components can be reached
through the flip top, and a removable
bottom panel allows access to the under-
chassis components without removing
the chassis from the cabinet. Test points
are brought out to the top of the chassis
by feedthrough capacitors. Clearly, this
radio was designed by hams who had
worked on their own gear.
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Figure 1. Block diagram.

Electrical Description

Figure 1 shows the block diagram of
the 6100. Compactrons are used in the
speech amp and VOX circuits. The first
balanced modulator combines the out-
puts of the speech amp and the carrier
oscillator to produce a double sideband
suppressed carrier signal.

The carrier oscillator is fixed at 3.2
MHz; the SSB output from the crystal
lattice filter is always a 3.2 MHz USB
signal. This eliminates the problem of
asymmetrical filter response introduced
by switching between two carrier oscil-
lators ahead of the sideband filter. The
3.2 MHz signal passes through the first
of two ALC amplifiers and into a sec-
ond balanced modulator. Carrier can
be inserted into this amplifier by the
front panel "Carrier” control for CW
and linear AM operation. A red "Car-
rier” indicator light illuminates when-
ever the control is moved out of the
zero detent,

Sideband selection is done in the sec-
ond balanced modulator, mixing the
3.2 MHz USB signal with either 12.4
MHz or 6.0 MHz to produce 9.2 MHz
LSB or USB. This 9.2 MHz IF runs
through another ALC amplifier, then to
the 1st mixer. The 1st mixer produces
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an output offset from the transmit fre-
quency by the synthesizer frequency.
On 80 meters the 1st mixer runs straight
through and the heterodyne oscillator
is disabled. The 2nd mixer combines
the outputs from the 1st mixer and the
frequency synthesizer to produce the
transmit frequency. Both 1st and 2nd
mixers are 12AU7 twin triodes config-
ured as cascode amplifiers, which offer
better performance than multigrid mix-
ers and yield some conversion gain.

The RF power chain consists of a 12BY7
driving parallel 6146's with a pi-network
output tank. RF voltage at the grids of the
6146 final amplifiers is rectified by two
halves of a 6ALS5 dual diode to produce
two separate ALC control voltages with
different time constants. The fast ALC, 30
milliseconds, is applied to the 3.2 MHz
amplifier and the slow ALC, 1.5 seconds,
is applied downstream to the 9.2 MHz
amplifier. The ALC threshold is adjust-
able from the front panel. This dual ac-
tion ALC not only prevents clipping in
the final amplifier, but provides a degree
of speech compression as well.

The power supply is solid state ex-
cept for an OD3 gas regulator tube.
Filter chokes are used in the HV and LV
supplies, and both sections are heavily

continued next page



BL&W 6100 from previous page
loaded by bleeder resistors to enhance
regulation.

The frequency synthesizer is an el
egant design employing 2 6CB6 oscilla-
tors, each with 10 switch-selected crys-
tals. The first operates between 24 80
and 25.70 MHz in 100 kHz steps. The
second runs from 20001 to 20,10 in 10
kHz steps. The crystals in the 20 MHz
oscillators can be pulled 10 kHz lower
by a variable capacitor, giving continu-
ous tuning between the 10 kHz steps.
The oscillators are subtractively mixed
in a 6AHS6 stage, yielding continuous
coverage from 4.7 105.7 MHz. The miver
cutput is bandpass filtered, then ampli-
fied by a 5763 and run through another
bandpass filter. The crystals are care-
fully temperature matched so that
changes in temperature affect all the
crystals equally and in the same direc-
tion. The frequency output of the syn-
thesizer remains virtually constant over
temperature since subtractive mixing is
used. The front panel "X 100" and "X 10"
Kilocycle controls select the crystals;
the "X17 control adjusts the variable
capacitor. The "X1% control covers 10
kHz in 180 degrees of rotation and is
graduated in 500 Hz divisions.

On The Air With The 6100

I became the proud owner of 6100 5/
N 146 early in 1995, alter a long search,
Itis not known when the rig was last on
the air, but it needed the sort of TLC
that any 30 year old radio needs. | re-
placed all the electrolytic capacitors, a
couple of open wirewound power roe-
sistors and some marginal tubes.

After removing the 6146 final ampli-
fiers and disconnecting the HV power
supply, the rig was brought up slowly
on a Variac with a clamp-on ammeter
on the AC line. The ammeter revealed
no surprises as the line voltage came up
and the panel lamps reached full bril-
Liance. The delightful smell of vintage
radio wafted through the shop as [ threw
the function switch o "CAL".

The spotting signal was heard on the

statiom receiver, smooth, stable, and
right on frequency, A quick check of the
synthesizer outpul showed that all the
crystals were oscillating, although one
of the 25 MHz rocks was a bit off. Next
the finals were installed, the HV con-
nected, and the Bird and dummy load
hooked up. The rig tuned up casily to
100W output, but the plate (actually
cathode) current was reading very high
on the panel meter. Replacement of the
cathode resistors cured thas problem,
and the rig was ready for «ome perfor-
Mmance measurements

The output power is rated at 100 watts
nominal. Measured CW output by band
was: BIM -122W, 40M - 130W, 20M-125W.
15M -118W, 10M -93W. Stated frequency
stability is +/- 100 Hz for the first 15
minutes, and +/- 25 Hz in any hour
thereafter at normal room temperature.

My measurements were taken inachifly
New England basement workshop where
the rig had spent a week at 50 degrees F-
From a cold start on 3800 kHz the rig
drifted slowly downward for the first 90
munutes, settling in 385 Hz lower than the
initial frequency, Over the next six hours
the frequency never varied more than +/
- 2 He. Warmup drift was even better on
the other bands, probably because the
heterodyne oscillators buck the synthe-
sizer drift. Worst case second harmonic
output was on 80 meters, measured at 42
dB (ref 100W), The book claims -43 dB,
but the rig still meets the 1995 FOC re-
quirement of <40 dB. All harmonics and
spurs were better than 55 dB down on the
other bands, S5B frequency response was
275-3300 Hz at the 3 dB down points. All
well and good, but how does it sound on
the air?

In a word: Great! Once the ALC has
been correctly adjusted it is impossible
to clip the final. Advancing the audio
gain to full open simply adds well be-
haved compression. 6 dB of compres-
sion seems to be about optimum for my
voice. The 558 audio reports received
on the air have been very gratifyving,



Mast came unsolicited, and one of the
best was from a Canadian ham who
said that he had never heard anything
like it. Nice report, but rather sad com-
mentary on today's SSB operating hab-
its and signal processing gadgets.

I couldn't resist the urge 1o try the rig
on AM, so one Sunday afternoon | ook
it for a test drive on 3885 kHz. Output
on AM is 22 waltts, and a scope is defi-
nitely required for proper adjustment. |
didn’t expect glowing reports running
such low power, but the stabions 1 did
work found it hard to believe that they
were lhistening o carmier insertion AM
from a B&W ‘what?",

CW operation is flawless. The PTT
relay actuates when the key is closed to
provide semi-break-in control for T/R
switching and muting. The relay is ex-
tremely quiet and the hang time is ad-
justable from the front panel. The CW
nole is very clean, and the envelope
looks like the classic textbook example
of good keying. The leading and trail-
ing edges are shaped, but not to the
point of sounding soft.

Conclusions:

At the beginning of this article 1 al-
luded to novice operation of the 6100,
Long ago in a small town high school
club station in western Pennsylvania, |
was that novice. The year was 1967, and
my home station consisted of a
homebrew 12BY7/1625 rig with a
Knight-Kit R-100 receiver. School fac-
ulty members Hal Faulkner, W3BVP,
and Richard Seaman, WAIHUR, some-
how convinced the school board to set
up a club station with a Hammarlund
HOQ- 180A receiver and a B&W 6100. The
reader can imagine the pleasure this
young novice had operating that sta-
tion.

Ever since then, the 6100 has loomed
in my memory almost larger than life.
Was it really as good as | remembered?
Almost 30 years later, | can honestly say
yes. . .and maybe better. Subjectively,
one gets the sense that everything is

right about this radio. The styling is
attractive, the feel is solid, the ergo-
nomics are sensible, and the perfor-
mance is top notch. ER
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R-3%0A Update from page 18

Some of the above have different or-
der numbers for the same year, depend-
ing on whether they were built for the
Signal Corps., or the Navy. There were
50 many spare parts contracts awarded
that I couldn’t begin to list them.

The story has circulated for years
that 13 manufacturers buill R390-A's,
Even after adding Fowler and
Dittmore-Freimuth to the list, that only
brings the count to 11 DIFFEEENT
manufacturers.

This information should lend cre-
dence to the rumors that have circu-
lated for years about R-390A's being
built in the ‘B's.

Wally Chambers is presently research-
ing information that the ladies’ cosmetic
manufacturer, Helena-Rubenstein sub-
contracted an R-30A order. Maybe there
i= another R-390A story out there.

This article would not have been
possible without the invaluable assis-
tance rendered by Wally Chambers,
who was most helpiul. and last, but
certainly nol least, Victor
Hatharasinghe, the owner of a “like
new, shiny™ R-390A.

If anyone has any additional infor-
mation, especially on the 1968 contract,
feel free to contact me. ER



The Hewlett-Packard 400D AC VITVM

A Basic Bench Instrument

by Kurt H. Miska, NSWGW
3488 Wagner Woods CL
Ann Arbor, M1 48103

Inmy previous article on the Heathkit
VTVMs, | mentioned briefly that there
is another whole world of much more
sophisticated vacuum tube voltmelers
out there, Perhaps, the most basic, but
still extremely usetul and rugged, are
what I prefer tocall laboratory grade or
industrial strength AC VTVMs. One of
the most easily acquired of these is the
Hewlett-Packard 400D, or its compan-
ions, the 400H and 400L. Similar instru-
ments were also made by Ballantine,
Boonton, and Fluke. There were prob-
ably others.

The Hewlett-Packard 400D evolved
from H-P's first AC VTVM, the model
400A, which was built from the early
days of World War Il to the mid-1950's.
Essentially, the 400A differed little from
those that followed perhaps only in that
it did not have the extremely low volt-
age ranges of subsequent models,

An interesting aside to my very briel
comments about the 400A is contained
in an advertisement for this meter. The
ad, with David Packard’s signature,
quotes him, "Please give Hewlett-
Packard Laboratory instruments seri-
ous consideration. They are sensibly
priced, yet in quality and performance
they are unsurpassed.”

Anyway. my workbench features two
H-F 400Ds which were acquired for the
princely sum of $31, one at a Dayton
HamVention and one from Bauer In-
dustrial Supply Co. (Detroit), a delight-
ful electronic surplus business. Yes, in-
deed, very sensibly priced.

The 400D and H models measure form
0.001 to 300 volts RMS full scale and from
72 to+52 dB over a frequency range of 10
Fiz tod MHz. The 400D's4-1 /4" meter has

two linear voltage scales - 010 1 and 0 to
3, and a loganithmic dB scale from -12 to
+2 dB. Front panel controls are minimal
and consisl of a classic toggele on-off
switch, and the hefty and clearly marked
12-position range switch, Each voltage
stiepralso has the corresponding d B range.
For example, the 0-1 volt range is marked
0 dB, meaning the dB scale is read di-
rectly. Or, the 0.1 volt range is also marked
- 20 dB, meaning that you subtract 20 dB
trom the scale indication. Input terminals
are a red and black binding post for use
with individual or standard 3/4" spacing
dual banana plugs. The outpul terminals,
about which more later, are identical to
the input connections. Input impedance
is 10 M2 shunted by 20 pF on the 1 1o
300V range and 35 pF on the 0.001 1003V
ranges.

Construction

The first thing [ did when | bought
my 400Ds was to open them up. What
grected me was a delight. The solidity
of the construction, and rugped wiring,
using rigid, large gauge wire, are very
much a tribute to a bygone era. The
input attenuator is well shielded as is
its cathode follower circunt. All the tubes
feature hold-down clips. In short, ev-
ervthing about the construction points
to high performance coupled with ex-
ceptional reliability.

As might be imagined, there are a
number of special H-P parts that will be
impossible to obtain as replacements
and these include the power trans-
former, the ceramic range switch, and
the meter itself. Of course, unless the
instrument has been runover by a truck,
it seems unlikely that these parts will
ever fail. The stuff is just plain rugged.



The classic Hewlett Packard 400D AC
VTVM. This one was salvaged at the '94
Dayton Hamvention while sitting for-
lornly in a puddle. Price, $5. Condition,
flawless.

The Circuit

Unlike the more modest Heath VTVMs,
the 400D is quite complex but becomes a
little simpler when its main elements are
considered. Its circuits, consist of the
input voltage divider controlled by the
range switch, a cathode follower input
tube (a 6CB6 sharp cutoff pentode), a
precision step attenuator also controlled
by the range switch, a broadband ampli-
fier (four 6CB6s), indicating meter, and
regulated power supply (6AX5 rectifier;
12B4A low-mu triode; 6UB triode-
pentode, and 5651 voltage reference tube).
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The voltage applied to
the input terminals for
measurement is divided by
1000 before application to
the input cathode follower
when the range switch is
set to the 1-volt range and
higher. The input voltage
is applied directly to the
cathode follower on the
lower ranges. The voltage
from the cathode follower
is divided in the precision
attenuator to be less than 1
mV for application to the
broadband amplifier. The
output of the amplifier is
rectified in full-wave
bridge rectifier with a DC
milliammeter across its
midpoints. The resultant
DC through the meter is
directly proportional to the
input voltage.

Operation and Use

Operation and applica-
tion of the 400D are simple
and obvious. Warm it up
for about five minutes and
it's Tl‘dlj_\f’ perform
yeoman's service. When the range
switch is set to anything below 1 volt,
the pointer deflects increasingly, even
when there is no input, as you switch
down to the lower ranges. The instru-
ment is extremely sensitive and if you
touch the input terminal on those low
voltage ranges, the pointer deflects vio-
lently. I wouldn't recommended iteven
if it doesn't damage anything. This
strong pointer deflection when there is
no input is due a great deal to noise
pickup. Common sense tells you to al-
ways connect the ground lead first be-
fore connecting the input lead. I made
up test leads from RG-58U coax with a
dual banana plug at one end and small,
bronze mini-alligator clips at the other
end.
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continued next page
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Another view of Kurt Miska's not-too-tidy workbench. He's adjusting one of his H-P

400D AC VTVMs, two of which flank an H-P 200CD extended range oscillator. Under
this threesome is an H-P 3300A function generator.

The meter can also be used as an
amplifier. The last stage of the ampli-
fier also features a 50-ohm output ter-
mination that supplies a constant 0,15
volt to the front-panel output binding
posts. Maximum gain is obtainable only
on the lowest (0.001V) range, since out-
put level is the same for all bands. This
is due to the 10 dB amplification loss
per step inserted by the RANGE switch
as it is turned clockwise. Amplification
may also be obtained on the 0.003, 0.01,
0.03, and 1 volt ranges. Maximum gain
is 150 on the 0.001V range.

The Hewlett-Packard technical writ-
ers thought of everything when they
compiled the manual for the 400D. One
of the most useful charts is the imped-
ance correction graph. Since the meter's
decibel scale is calibrated to indicate
dbm for measurements made across 600-
ohm circuits, a correction factor must
be used when measurements are made

across circuit impedances other than
600 ohms if absolute dbm levels are
desired.

On my bench, one 400D invariably
monitors input voltages to whatever
circuit I may be testing, and the other
one monitors output. Both are connected
in parallel with a dual-channel scope.
Since the chassis is at power line ground,
it's a bit risky to try measurements not
referenced to ground. I haven't tried
and don't find a need for that sort of
risk.

Variations and Accessories

As 1 noted earlier, the 400D is the
basis of the 400H, the 400L, their
rackmount configurations and as the
ME-30A /U military version. The H and
L models feature the larger meters with
mirror scales and the 400L covers from
0.003 to 300 volts RMS full scale. Its
voltage scales are logarithmic and the
dB scale is linear. This model also does

continued on page 40



Cuulinﬁ the Collins KWM-2

by Dave Ishmael, WABVVL
1118 Paularino Ave.
Costa Mesa, CA 92626

During a recent 80M SSB QS0 with
my KWM-2, | found myself constantly
changing frequency, albeit in small
steps, since | didn’t have an RIT to com-
pensate for the KWM-2's initial warm-
up drift. My KWM-2's frequency stabil-
ity met the 100 Hz dunng any 1-hour
period following a 20-minute warm-
up” specification, but the initial warm-
up drift during that 20-minute period
was annoying. Using a digital thermo-
couple meter with a type T thermo-
couple, | measured the KWM-2's infer-
nal temperature rise. At 115 VAC line
voltage (+288 VIDXC from the 516F-2),
the measured internal temperature rise
was 35 - 40" C. At normal room ambi-
ent, intermal temperatures of =607 C
were commaon. Aller an hour or so of
operation, the top cover was hot to the
touch. | started to consider adding a
cooling fan to the KWM-2 to reduce its
initial warm-up drift, In addition, Walt
Hutchens, KJMEV's letter in ER #64 had
planted a "seed” in twerms of reducing
the heatl generated inside the KWM-2.
After reading Bill Kleronomos,
KDEAHGs great article "Electron Tube
Survival Primer” in ER #66, 1 made a
few measurements and ordered the fans.

My measurements indicated that there
was sufficient clearance in (ront of the
amplifier compartment o mount two
“micro-boxer” fans side-by-side. The
fan(s) | selectid was an NMB model AC
MI2PS-12W-B30, 115 VAC, with a speci-
fed unrestniched airflow of 10 CFM &
3000 RIP'M. Each fan draws 4W (44 mA). |
purchased the NMB fans from Newark
Bectronics @ $11.26 ea. plus shapping /
handling. | chose the NMB AC fan prima-
rily because | didn’t want to build a sepa-
rate DC supply to power the fans - it was
just more convenient o “plug them in™.

A lew comments about fan selection:

* These "micro-boxer” fans are readily
available in both AC and DC versions.
They are 2367 (60 mm) square and 0.597
to 1.25" thick.

* IXC fans offer a larger selection, are
more plentiful, and there are fans avail-
able with higher CFM and lower noise
specs than the AC NMB fan{s) | se
lected. They range from 2350-5700 RPM
with unrestricted airflows from 825
CFM. 1224 and 48 VDC maodels are
available with power requirements
ranging from (0L.6-3.6W

* AC fans range from 2350-3000 RPM
with unrestricted airflows from 5-13
CFM and range from 3 8-4W

* Generally speaking, the higher the
RI'M, the higher the noise. Some of the
higher performance /speed DC fans are
“real screamers” and although they cool
significantly better, they're just not ap-
propriate for use in the KWM-2 - they're
just too "noisy”. We tend to use what we
can lay our hands on, but try to keep the
fan's RP'M below 3300 o minimize the
Fan's noise level, When comparing the
Fan's noise specs, a 3 dB change is "just
noticeable”, 5 dB is “clearly noticeable”,
and 10 dB is "twice (or hall) as loud”.
The NMB's noise is spec’d at 29 dBA.

* The R'M of DC fans and their corre-
sponding CFM and noise level can be
decreased by reducing the fan’s DC
voltage, Reducing the fan's RI'M 200
will reduce the fan's noise level by 5dB.
A large number of 12V fans have aspeci-
fied range of 6-13.8 VDC, others 10.2-
138, and others somewhere between
24V and 48V versions have shghtly dif-
ferent ranges. Ilf you are planning 1o
mirumize the fan's noise by controlling
the DC voltage, make sure the fan’s DC
voltage range is large encugh. The con-

continwed next page



Cooling the Collins KWM-2 from previous page

— T

New fan assembly added to the KWM-2. This is a drop-in addition. No modifi-
cations are made to the KWM-2 and the fan assembly can be added without taking
the KWM-2 out of its cabinet. The fan guards are optional.

tacts of the KWM-2's ANT RELAY can
be used for dual-speed fan control if
they're notalready being used (hi-speed
during receive when you can tolerate
the higher noise, lo-speed during trans-
mit).

* Generally speaking, sleeved bear-
ings are quieter than ball bearings. How-
ever, since blade noise predominates,
don't worry about the fan's bearing sys-
tem.

The fan bracket was made from a
scrap piece of 5-1/4" x 8-1/4" 0.062"
aluminum. The holes for the two fans
were punched with a 2-1/4" Greenlee
chassis punch. The bracket was cut
down into an L-shaped piece using an
Adel nibbling tool to fit the existing 4-
40 mounting holes on the top cover of
the KWM-2's final amplifier compart-
ment while clearing the cover's existing
ventilation holes. Longer 4-40 x 9/32"
screws were used to install the fan as-
sembly to the top cover.

Wire-type fan guards are used on both
fans and the guard on the right-hand
fan just clears the support bracket for
the top cover. Square plastic fan guards
won't clear the support bracket with
the existing bracket dimensions.

The power for the two fans is pro-
vided by a separate power cord to the
115 VAC. A slide-switch mounted on
the fan assembly controls the fans’
power. The connections to the slide-
switch and AC cord were insulated with
heat-shrink tubing to prevent acciden-
tal contact with the 115 VAC line. |
considered modifying the 516F-2 power
supply to supply the switched 115 VAC
to the fan assembly and eliminating the
slide switch. 1 finally decided to keep
the fan assembly separately powered.
Right now, the extra line cord and switch
is OK. If a toggleswitch is used instead
of the slideswitch, the maximum clear-
ance above the bracket is about 9/16"
before it hits the bottom of the top cover.



I chose to mount the fans with the air
flow down. I tried both directions and
got similar results, so I left the air flow
down. With the fans installed and run-
ning, there is still a small temperature
gradient across the top of the KWM-2
after an hour or more of operation, but
overall, theimprovementis surprisingly
good. The top cover above the fans and
amplifier compartment is almost cool
to the touch, warming as you reach the
left-hand side of the rig. More impor-
tantly, frequency driftis negligible dur-
ing long periods of receive. The initial
20-minute warm-up drift has been re-
duced to a tolerable level.

The NMB fans cannot be heard dur-
ing receive at normal audio levels. Dur-
ing transmit or station mute, however,
the fans can be heard, but [ don't think
that it is objectionable.

This was a worthwhile mod that took
about four hours and $35 to install. This
was an absolutely drop-in modification
-no mods were made to the KWM-2 nor
did it have to be removed from its cabi-
net to install the fan assembly. The

Bottom view of the KWM-2 fan assembly
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KWM-2 runs about 20° C cooler with a

corresponding improvement in warm-
up drift and long-term frequency sta-
bility. Tube life and reliability should
also improve.

Send mea #10 envelope with an SASE
and I will send you a full size drawing
of the fan bracket, an NMB AC 2412
data sheet, and a comparison chart of
about 30 different micro-boxer fans. The
fan bracket is available for $15 ppd.
from DWI Engineering, P.O. Box 3611,
Costa Mesa, CA 92628-3611. A com-
plete kit of parts for the AC (NMB)
version is available for $50 ppd.
Selected References:

1. "Application Engineering Informa-
tion", Comair/Rotron catalog COMS80
19, 8/92, pgs. 2-10.

Are youamemberof AMI? If not
send $2 to AMI, Box 1500,
Merrimack, NH 03054-1500. AMI
promotes and protects AM; we
should all be members.




The Old Federal 167B

by Jack Shult, N9GT
1820 Dawn Ave.
Fort Wayne, IN 46815

My interest in AM and old gear was
rekindled about four years ago when |
fired up my old Globe Scout 404 and
NC-183 receiver on the high end of 40
meters. | was deliphted o discover a
whaole world of AM activity and fellow
nostalgia bufls that | previously did not
know existed. | had sort-of stumbled
back into AM after nearly 30 years of
absence. My interest in collecting and
restoring antique BC radios that later
progressed into some old communica-
tions receivers and vintage ham gear
had also led me 1o rediscover AM.

Wow! This was really great. | began
to recall what fun ham radio used to be.
Having beenoriginally licensed in 1959,
Lremembered when AM was the preva-
lent mode and all of that "old tube-type
junk” was right in style. Now, as my
rediscovered interest in vintage equip-
ment and AM activity increased, | be-
came mare and more cager o acquire a
“BIGT AM transmitter (o put out a de-
cent signal and gain o modicum of re-
spect in the AM window,

The Federal 167B marine transmitter
was discovered al the Wabash, IN
Hamfest in May of 1991, | managed to
acquire the beast ina swap for a couple ol
antique radios and lugged it home along
with a bunch of parts of the boat anchor
variety. Transformers, chassis, and other
goodies for the necessary power supplics
and speech amp/modulator were care-
fully hauled home and clandestinely
slipped into the garage with the hope that
the XYL wouldn't notice all of that junk,
“high quality vintage electronic appara-
tus". It was also a stroke of pure luck and
good fortune that | acquired the original
mstruction manual along with the vin-
tage transmitter.

The old Federal came off of a ship
where it was originally used as a CW-
MCW rig in commercial marine ser-
vice. According to the nameplate it was
manufactured in October of 1943 by the
Federal Telephone and Radio Corpora-
tion in Newark, New Jersey. The trans-
mitter runs a pair of 813s in the final
and was rated at 200 walts “or more™
output from 2 MHz to 16 MHz and "in
excess of” 150 watts from 16 MHz to 24
MHz. 1 knew by looking at the very
husky Pi-L tank circuit components and
“battleship™ construction that it was
obviously capable of much more. The
power supply would probably be more
of a limiting factor than the transmitter
itself and | had to build that anyway!

Apparently, from the notes | found in
the manual, a WH in the Cincinnati area
had this particular transmitter on the
air {or tried to get it on the air) in the
varly 50%, however, no details of this
operation or necessary cireaitry and
conversions were available, This was
goang to be a challenge but also prom-
ised o be a lot of fun!

The Federal 1678 is a complete HF
transmitter including an exciter consist-
ing of a VFO/XTAL oscillator using a
type 76 triode followed by a 616 bulfer-
amplifier and thres more 6L6s in multi-
plier stages. These multiplicr stages are
switched inas required for cach frequency
band The final amplifier uses a pair of
813s in parallel and is fully metered. A
mice Pi net tank circuit includes big van-
able capacitors and silver plated coils on
massive ceramic forms. Also included &
a series LC tuner designed to load the
transmitter into an end-fed single wire
antenna aboard the ship. This tuner may
be switched in or out as needed.



NIGT at the controls of the "Old Fed-
eral" in studio G (the garage work-
shop).

There are provisions for ten cyrstals
in those huge old holders that use ba-
nana plugs for pins. (The same type of
crystals are used in the BC-610.) The
crystal switch selects either the VFO or
one of the ten crystals. Crystals in the
160 meter range are required for 40 or
75 meter operation. You can still get
crystals in the large holders or just make
up adapters like I did and use standard
FT-243 crytals.

The transmitter was originally de-
signed to operate from a motor genera-
tor set supplying 1750 VDC B+ as well
as the ship's 115 VAC line voltage. The
filaments are supplied by a transformer
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which has a 60-75 VAC 60/120
cycle primary originally fed
through a large rheostat. Front
panel control of the B+ genera-
tor field was also provided via a
large rheostat. Alternate opera-
tion called for piggy-back op-
eration from the power supplies
of other ship-board transmitters.

The transmitter is housed ina
narrow rack-type cabinet which
is approximately 16" W x 17" D x
34" H. This cabinet is shock-
mounted on a wooden platform
which was originally designed
to mount atop the operating
table in the ship's radio shack. It
has large removable side panels
which allow easy access to the
inner workings.

I decided to mount the trans-
mitter atop a standard 19" short
rack cabinetequipped with large
casters. This provides sufficient
space to house the associated
power supplies, speech ampli-
fier/modulator, and control cir-
cuitry and also provides for
somewhat easy (?) mobility of
the unit. The whole combined
unit is about 6 feet high and
probably weighs 400 pounds but it sure
looks impressive!

Afterasignificantamount of research
into possible circuits for the speech
amplifier/modulator, power supplies,
and control, I embarked on what was to
become an almost year-long project to
get the old Federal on the air.

The original circuitry was quite inter-
esting and maybe unique in that the
multiplier and power amplifier stages
were operated from the same B+ sup-
ply. The circuitry is described in the
manual as follows:

"The DC plate current flows through
the power amplifier and multiplier
tubes in cascade; that is, the current
first flows through the power amplifier
tubes and then through the multiplier

continued next page



The Old Federal 1678 from previous page
tubes and a regulating resistor. The
valtage applied to the plates and screens
of the multiplier tubes is thereby con-
trolled by the current flowing in the
power amplifier stage. The grid circuit
of the power amplitier is returned to a
point on the regulating resistor which
s negative with respect to the cathodes
of the power amplifier tubes. This volt-
age is also controlled by the plate cur-
rent of the power amplifier tubes and
protects them by biasing the amplifier
tubes and maintaining the amplifier
cathode current at a safe value should
the grid drive be removed. The plate
and screen currents of the power ampli-
fier tubes are held at a low value until
the multiplier stages are adjusted. As
soon as voltage is applied to the grids of
the power amplifier tubes the current
flowing in the poweramplifier and mul-
tiplier stages is simultaneously in-
creased, This circuit also protects
against high radio frequency voltages
in the power amplilier plate circuit
which would otherwise occur should
the antenna circuit be de-tuned or
opened, as the decreasing plate current
in the power amplifier plate circuit
when loading is removed results in an
immediate decrease in grid drive, and
thecurrents Howing in the driver stages
as well as the power amplifier stages
are reduced (o a low value”

Even though this was a very novel
way of protecting the finals from loss of
grid drive, | decided that for AM opera-
tion and plate modulation | would re-
sort to more conventional circaitry. |
added a pair of 6Y6 tubes in a simple
cdlamper circuit and powered the ex-
citer/multiplier stages from a separate
400 V B+ supply. | also added a regu-
lated 105 V supply for the VFO. Initial
trials also revealed that the transmitter
operated much better with separate
power supplies for the finals and for the
modulator. More bulk and weight, but
fortunately there was enough room for
it all in the short rack base cabinet.

| decided to utilize some classic old
Radio Handbook (Reference 1) circuitry
utilizing all triodes in the speech ampli-
fier, 12AX7-6C4-pp 6B4s and pp class B
Bl11As in the modulator. OF course,
larger coupling capacitors were utilized
and more attention was given to “broad-
cast quality audio™ measures. The
speech amplifier, modulator, and a low
voltage B+ supply for the speech amp
were all buill on one chassis which was
installed in the top of the short rack. |
had obtained a nice Thordarson "CHT™
300 watt modulation transformer along
with the transmilter, however, | later
discovered that this turned out to be a
“built-in” problem as it had an intermait-
tent shorted winding. To make a long
story short, albeit some time later and
after some consternation, a replacement
transformer was found and installed
and the modulator worked beautifully.

The high voltage power supplies were
mounted in the bottom of the short rack.
I am using about 1200 V on the 811As
and only about 1600 V on the 8135, This
provides a solid 300 walts or more car-
rier output and 100% modulation peaks
with no problem. 1 also added a muffin
fan to blow across the B13s, so they are
really cool and coasting at this power
liwel,

Theonly problem that Thave observed
is the Federal is a little anemic in the
prid drive department. Symtoms in-
clude downward modulation if | try to
load the rig for higher power
output. According to the manual, 1 could
use about 25 - 30 mA of grid current and
I'm only getting about 12-15. Future
plans include the possible addition of
an B07 in a straight-through driver stage
or at least some modifications to the
existing exciter to soup up the grid drive.
I am also contemplating the use of a
regulated bias supply.

Minor mods could also be made to
the final to cover all of 160 and also 10
meters, however, the exciter would re-
quire more involved changes. 1 have
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Side view (right) with side plate re-
moved. Shows exciter in bottom and
final (antenna tuner) on top. Small sub
chassis just under rear of final deck is
6Y6 (2) clamper that was added.

also considered driving the 813s with
an external exciter such as a Johnson
Ranger. | elected, however, to use the
Federal transmitter in its entirety as a
nostalgia rig with full recognition of
the fact that it was far from "state-of-
the-art" and could be greatly improved.
I also tried to preserve the true charac-
ter of this '40's vintage rig by making
very few exterior changes.
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I have operated the old
Federal primarily on 40
meters but | have also had
good results on the high end
of 160 meters (down to
about 1970 kHz) and on 75
meters. | recently also dis-
covered that the rig works
OK on 160 down to about
1850 Khz by running the
first multiplier stage
straight through. | have re-
ceived excellent reports on
all three bands. The most
common guestion received
is "What the heck is a Fed-
eral 167B?" This then leads
toa well practiced but proud
description of the rig,.

I do not know how many
of these transmitters were
made or how many may
have been made available
to amateurs. | suspect that
more stringent FCC require-
ments in the late '40's and
early '50;s probably made
this gear obsolete and it was
sold for surplus or scrapped.
Icanonly recall having seen
one other Federal at Fair
Radio about 20 or 25 years
ago and at that time | had
thought, gosh, what a boat

anchor!

I have talked to a few amateurs who
were at least familiar with the existence
of these transmitters and of their use in
marine service. | was very pleased and
interested to read Dale, KW1I's account
in ER #67 about the 167BY used aboard
the Liberty ships during WW II. The
167BY is a similar rig that was part of
the radio set FT-102. That transmitter
appears to be almost the same as the
167B electrically, however, it is physi-
cally much larger. The 167BY was
mounted in a very large rack cabinet
which included space for a companion
Scott SLR-F receiver and even was

continued on page 38



URC-35 from page 7

tetrodde’s sections are connected in par-
allel. The plate pins at the top of the
tube are coupled by the use of two
strapped heat sinks tying both pins to
the outpul circuitry by an insulated
wire. Please reconsider the fact that the
AM-3007A is in a sealed cabinet. Heat
generated by the 8233 driver and the
Bl1I6A linal is conducted to a massive
heat sink which is part of the front pancl
of the amplifier unit. Note in the photo-
graph that the tubes are themselves
mounted in a large aluminum block
and that the glass envelopes of the tubes
are thermally connected to the block by
corrugated anodized aluminum sleeves.
Given the fact that power tube failure
frequently occurs bevause of the over-
heating and consequent outgassing of
the glass envelope, the cooling scheme
used in this amplifier may be more ef-
fective and reliable than the convection
and forced-air cooling methods usually
employed in more conventional ama-
teur radio transmitters and amplifiers.
In operation, the cooling fins of the ex-
ternal heat sink never become too hot to
touch.

The tuned cireuits of the driver and
final amplifier stages are located on a
turret similar in construction and size
1o thee unit in the RE Amplifier module
of the RT-618. The driver operates in
Class A, while the final operates in Class
AR

The AM-307A linear amplifier con-
tains several protection and overload
circuits. A built-in VSWR bridge has a
front panel meter and selector switch,
Reading forward power of 100 watts
full-scale, and 100 and 30 watts {5 of
reflected power, the prolection circuitry
is capable of preventing amplifier dam-
age in the event of unusually high SWR
values. In addition, the average power
control { APC) circuits can be calibrated
to avoid operating the final amplifier
tube outside its recommended limits An
adjunct of the APC circuit is a front
panel control on the RT-618. The “power
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control” allows the operator to manu-
ally adjust the output power of the URC-
35 from its maximuam rated values to
zero.

It may seem a bit odd that the VSWR
meter has two reflected power ranges.
The reason has to do with the use of an
external antenna tuning network in the
standard installation. The CU-937A re-
motely controlled tuning unit normally
s positioned near the base of the whap
antermna (either 15, 25, or 35 fL in length).
Logic codes from the AM-3007A auto-
matically select any of 12 coarse LC com-
binations in the antenna tuner’s LC net-
work. However additional huning and
oading inductors in the antenna coupler
are fine-tuned manually by the radio op-
eralor with “hi-lo™ switches on the front
panel of the amplifier. Controlling bi-
directional motors with the switches, the
operator simply tunes for maximum for-
ward and minimum reflected power. Ini-
tially, it is possible to have the tuning
inductor rather far out of adjustment,
producing some prodigious reflected
power values. Hence the need for two
refllected power scales, As the antenna
coupler approaches oplimum settings,
the reflected power falls to small values,
and it becomes necessary to use the 30
walt reflectied power range.

A second meter on the front panel of
theamplifier provides information about
three operating parameters. As long as
the primary power switchis on, the meter
reads line voltage. A spring-loaded switch
to the left of the meter selects static read-
mgs of driver and final amplifier plate
current values, giving the operator some
idea of control grid bias adjustments in
each circuit. A time delay relay prevents
the operator from keying the transmitter
before the driver and final cathodes are
up tonormal operating temperatures. The
delay is about 40 seconds after a switch
on the RT-618 s turned from “ofi™ 1o
cither “standby”™ or “transceive” In “re-
ceve” mode, the lincar amplifier’s tube
heaters are cold



This is the bottom view of the RT-618. Three bicycle-chain style dl’lVE‘i couple

frequency selecting circuits to the kilocycle controls on the front panel. In the upper
left you can see the wafers of the 5-level code megahertz selection switches.

On the Air With the URC-35

This rig has had its fair share of tech-
nical problems. Before dreaming of
pushing the press-to-talk button on the
handset, I wanted to evaluate the op-
eration of the receive functions. While
the AM mode worked consistently, up-
per and lower sideband operation was
intermittent. The receiver would just
go dead, although some "white" noise
was always produced. I found that the
receiver would quit most frequently
when I changed the position of the
middle kilohertz selector knob. Further
investigations led to the conclusion that
the intermittent operation was vibra-
tion sensitive. More banging and tap-
ping!! Aha! There’s a problem in the
Frequency Standard module where, of
course, I'd least expected it. Cold solder
joints in the leads of a coupling capaci-
torin the 500 KHz output of the module
were the culprit. This signal normally
feeds the mode selector module where
it is used in the detection of sideband
signals.
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Then there was the issue of the trans-
mitted AM signal that had a significant
single-sideband quality. As youcan guess,
this problem was solved by increasing
the carrier injection levels to the balanced
modulator. The critical multi-turn pot
here is the "% MOD" adjustment visible
on the top of the mode selector module.
Lastly, a non-trivial problem appeared
when going into transmit mode: Some-
times there would be no RF output! I
puzzled over thissymptom for quite some
time. Putting a 'scope on a tee connector
at the RF ouput of the RT-618 showed
that there was, indeed, occasional ab-
sence of drive to the AM-3007. Probing
inside the RT-618 with the 'scope showed
that there was RF output from the
6ANSW A stage, but it was not appearing
at the BNC connector at the rear of the
cabinet. Sure enough, there is an inter-
mittent contact in a small transmit/re-
ceive relay in the RT-618. I am obtaining
a replacement from Tony Snider in Vir-
ginia Beach (he advertises RT-1051's in
ER’s classified section).

continued next page



URC-35 from previous page

In spite of the problem with "K4," |
have had the URC-35 on 75 and 20
meters and have received complimen-
tary reporis on the audio. This rig is
exciting to use, and basically nobody
knows what it is (until now!). For the
foresecable future, it is going to be my
“main” HF rig, occupying a significant
corner of my office desk.

Last Words

As with any transceiver with a fixed
50 chm outpul, | strongly urge the use
of an antenna tuner to satisfy the AM-
3007°s load requirements. [ do not have
the CU-937A antenna coupler
Evidentally, they are quite rare

If you have a URC-35or eventually get
one and want to pul it on the air, be
aware that if you ever need to replace the
final amplifier tube, try to replace the
B116A with another “A” type, rather than
with the type 8116, The reason is that the
B116 has a maximum screvn voltage rat-
ing of 300 volts, whereas the 5116A hasa
maximum screen rating of 360 volts. The
regulated powersupply in the AM-3007A
applies 340 volts 1o the screen grid of the
final stage, and 1'm not sure how well an
A116 would survive,

Here's a piece of related goofiness:
The schematic for the linear amplifier
cireuitry designates an H116, whercas
the heat sink assembly has  "Bl116A"
stamped on it adjacent to the well con-
taining the final tube! ER

The Old Federal 1678 from page 35

equipped with an operating shelf-table.
1 suspect the 167BY version was uti-
lized on larger vessels and perhaps also
in shore station applications. Appar-
ently there was also a close relation-
ship between Mackay and Federal. |
believe that Mackay may have been a
division of Federal at one time,

Alter many months of operating the
Federal, | can say that | am delighted
with the way it operates, even though

changing bands is a major tuning exer-
cise, | have, however, made up a char
recording all of the control settings for
cach band so it becomes a little casier.
Good old reliable §13s modulated by
B11As can't be beat for cost vs power
and resulting fun quotient! On the air
reports seem to indicate that this ng is
an excellent performer and probably has
a lot of life left in it

I would like to hear from others who
may have operated or owned one of
these transmitters as well as anyone who
might have more information on how
many were made, etc. It would really be
interesting if anyone has pictures or
manual illustrations, etc which show the
Federal 1678 in a typical ship installa-
tion. Who knows? There may be a few of
these rigs left in someone’s basement or
garage that are just waiting to be discov-
ered and put back on the air! Dale, KWL,
has his 167BY on CW and | have heard of
one or two others that may be at least
close to being on the air, however, [ have
never heard another Federal on AM

These old marine rigs offer another
interesting and attractive alternative to
the standard fare of vintage Heathkits,
Johnson, and Colling AM ham rigs that
seem to be becoming more expensive
and less available, This transmitter will
probably be a mainstay in the N9GT
shack for years to come. It has certainly
already provided quite a challenge and
an enjoyable experience in getting it
operational. See you on AM with the
OLD FEDERAL! ER
Reference 1- Radio Handbook, by Wil-
liam 1. Orr, W6SAI published by Editors
and Engineers Lid.

Help!

The shipper here at ER iwho will remain
namelessl inadvertently packed and mailed
the master copy of our 5-Line Compendium.
Whoever received il is advised thal there is
a reward for its retwrn. 1t has a cover that
says VISTA on il and there were spare pages
tucked into the cover pockets.

Please call us collect if you think you
might have it.
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A Handy Gate Dip Oweillator from page 11
and supported it on a small piece of the
same mounted above the dial on the
panel. It took careful adjustment with
washers to get the 1/16" thick dial in
the center of the 1/8" space but it isn't
complicated - just hard. | countersunk
the cursor slightly over the center of the
dial to clear the dial mounting screw
and scribed a line down the center on
the side next to the dial.

The dial 1 got had the calibration
printed on a piece of cardboard stuck to
the plastic dial. It was easy to replace
with a paper dial under a thin piece of
hobby shop plastic sheet

Don't even think about accurate cali-
bration until you've really finished the
wiring, including making a couple of
temporary coils and a rough calibra-
tion. Anything you change in the oscil-
lator area will affect the calibration sig-
nificantly and you don’t want to do it
twice. As an example of what | mean, |
discovered the loose stator and need for
‘soft’ wiring between coil socket and
tuning cap after the first full (8-bands)
calibration.

This is the one project | can recall for
whichan inexpensive frequency counter
wasn't really good enough. 1 had to
couple tightly enough to my Heath M-
2410 to cause some pulling of the GDO
frequency, which made accurate cali-
bration a pain. If you have trouble with
this, a continuous-coverage communi-
cations receiver might be a better
{though slower) tool,

I made a degree wheel using the
AutoSketch computer drawing pack-
age and took readings for each calibra-
tion point. Then | made a scale using
those, and iterated several imes to get
accurate markings. The result looks
great and works well but took longer
than the construction itself! The old-
fashion method of making a blank scale,
calibrating with a pencil and then
Xeroxing the result would give good
results in a lot less time.

Meter

I used a 250 uA battery test unit in-
tended for a transistor portable, If you
use something less sensitive you'll need
to experiment with the amplifier and
bridge circuit to get good performance
but even 1 mA unit should work.

The advantage of the battery tesi
meters is they're a lot smaller than the
usual panel meter and you don't need a
calibrated scale anyway.

Parts

You don't find all the parts for any
project in a single place these days
However, the transistors, resistors and
capacitors are available “off the peg-
board” at Radio Shack as are the battery,
the pot and knob, and a usable metal
case. | found the coils and coil socket i
an estate sale homebrew GDO based on
a design that appeared in the GE Ham
News in (I believe) the 1960's and the
meter and tuning capacitor can be sal-
vaged from a dead transistor radio.

1 built my unit with a tiny fleamarket
meter, tuning cap and centering pot;
though the recommended Radio Shack
box is larger you should check carefully
to be sure that the meter, cap and pot
you use will fit the space available,

You will probably have 1o adjust the
value of B4 to get the proper range on
the centering control. LR

P AEVER DvlOaesCT THL AbITIAGAR — WATH MY
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End Point Adjustment for 5114 from page 15
the two "no-mar” clamps on the 1/4
inch sleeve near the mech filter select
lever. The BFO and filler select slevve
should now shide out the front panel
hole. Gently pull the front panel for-
ward. Uinchip the two upper panel lamps
over the MC dial and carefully pull the
wire oul of the way to allow the top of
the panel to come forward and down
You can see how much the bottom ol
the panel will pull out by the slack in
the cable hivrmess entering the sub panel,

You should now have more clearance
to accuss the Kilocyele dial and its hub
sel screws on the rear side. I the sel
screws are too light 1o loosen with mod-
erate hand (finger) twisting, back oli
before you break the wrench. | used my
trusty Weller 100/ 140 walt soldenng
gun with a tongue depressor to protect
the plastic dial to heat the screw at the
hub for about 30 seconds or so. I the
screw does nol break loose, try the heat
for another shot. Do not let the gun tip
touch the plastic dial, Repeat the proce-
dure for the other set screw. [t s only
necessary to just barely loosen the
SCTEWS,

Using your fingers on the outside cir-
cumierence of the dial, ship it such that
the correct frequency is at the top dead
center. Lightly snug the set screws,
warm up the set and check the dial
lincup with the marker oscillator. The
line of course should be set at the 12
o'clock position.

Belore replacing the front panel, now
is the best time to clean the back side ol
thee dial windows and polish them with
lens tissue. Also you can slip the MC
dial pointer as necessary toline up with
the marks at the 0.1 divisions when the
ke dial is at zero. When all is well, re-
verse the above procedure with the pan-
els to button things up.

In conclusion, it is quite satisfying to
correct end point error without remov-
ing the VIO, the ke dial and cutting, the
cable lacing. 1 feel the reward was well
worth the effort of fabricating the ad-

justment adapters. | hope the above will
be of help to other owners of this fine
receiver. ER

The H-F 4000 AC VTVM from page I8
nol have the mechamical zero adjust-
ment for the meter.

Hewlett-Packard offered a number
ol accessories tor the 400-Series. Some
ol the more Interesting ones were Two
Capacitive Vollage Dividers that would
enable measurement up to 1500 volts
and 25 kV. There was a current probe
that permitted current measurements
without breaking the circuit. Theres
also a set of shunt resistors for measur-
ing currents as small as 1 microamp full
scale. [ wouldn't mind having the latter
two but 've never vel seen things like
that at a hamfest

However, I'm bound to see yel an-
other Series-400 H-1" at the next hamfesl.
Will 1 go for yel another one? You bel,
As | always say o my son, "You can
never have oo many VTVMs ER

A Hare "Valve' Sage from page 2

support of the instrument. . _yes, they
are TDO3-10E's " When asked. “how
many”, it's true Lonly needed 1, but just
suppose that one is bad. . or horrors,
suppose il slips from my fingers far
away in Amernica just as Linsert it! That
eveming, over a plass of bitter at the
Mayfair Hotel on Hali Moon 51, Lon-
don, 1 unfurled the wrappers on lwao
new possedsions. Their silhouette,
Jahhh yes!

Of course, there was some cost in-
volved. Stopping al American Express
enroute to Viclora Station next mom-
ing provided me with, if memory serves,
£115, aboutl $200, for posting o my
inend before flying from Gatwick. Back
home the following Saturday and
works great! And even a spare on the
shell! ER
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DEADLINE FOR THE APRIL ISSUE: APRIL 3 |

FOR SALE Repair and restoraton on all vm
tage equipment; 15 yearns expenence. Bamey
Wesobiers, WSKSUL, BND B Manshicld Ave., Den-
wer, U0 Hll'l?' ) TS lll

FOR b.MI or TRADE: I-I ﬂl“ KF deck com-
plete w fall tubes - S100, sl wbnr st for BC-
10 {3 xbmrs) - S50; pair of TO0TH'S w /sockiets
S BOKNA, pabr - 850 cach. WANTED: 'C
coil [resp plate foe FIRERSTACL Mike, WATMPA,
PO 06, W slumj.wl Wﬁ‘“l?l [RILE RS VE 1""!‘41

FOR SALE: Paperback, “umlh Adrcan Badar
World War 117, 1997, 229 pages - $12 ppud. Ken
Greenboerg, 4858 Lee, Skokie, 1L W0FT, (F08) 67
Aed ]

FOR SALE: Hammariund HO-110AC VHF,
matching sphr & orig. manual, exc. - $19%9 plis
LS. Mike Samaders, KSEF, M09 Henry D, Im-
F‘I'H.L MO RS2 HH'I"IE‘IW

FOR Sale or TRADE: First 15 volumes of Kider's
Radio Manuals. WANTED: 558 scvr. Joe
Hﬁ&mm&. N‘["-J. UT, fhl'l]l'hl'-m:

FOR SALE: Vlhnﬁ package - 500, \-llmg I,
Ranger, Challenger, Adventurer, &N2, 2T5W
Molatichieon, KW Mlabachbess w /SWE, 122 VIO (2)
electronse T/R swilch, separate coupler & SWE
et - $150. Cary, K7MIE, OR,_ (500) 257-6525

FOR SALE: [N set, WW IL w/Toops. DAM-65A,
DM-64: RAX: TED-%; BC-191; BC-a11. Steve
Barthowski #9000 W_ 28 S Caoern, 1L 6eS0 (708)
s ]
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FOR SALE: Collins S-Line aluminum knaks in-
Lays small {exciter /I'A tuning) - $1; 3001 - S
spinuer/ plawn (onain tuning) - 53 Chackie, KICH,
13192 Pinnacle Lane, Liwsbung, VA 22075 (110)
H22-5ied)

FOR SALE: Jolwsomn Courier amp, wirks g
250, Charlie Svoddisda, WIMILITC, NE, (402) 474-
-i:'!?'.!

FOR SALLE: ‘I Ml .l"I'-'.-’*ﬂI w/PHK I.'ll'-lh!l' _.'ph‘Tli
L) ey Ehonn Coaosy, KAUSHT, Maclrosas, FL (904) 475
Al

FOR SALE: Drake 1-A (early run), looks grrat
andl works well excepl lir sticking S meter - 5295
Giary, WASNCX, TX, (7173) 7H7-00:0

Eﬂ__';:lr.; Amperes S8, never used, w/data
sheets. Doug MeArting N2OPK, 4 Fowtland 111,
Yowrhesrs, NY 107100

FOR SALE Milary sig gon. type ANSUEM-
2500, poesd comads - $05 each. Mike, UA, (619 444
ricd ¥

FOR SALE AN/GRCS w /P27 LN, manualks
& acoesmories. MU only (ps beavy®) - $225 fimm
Duve Metz, VA, (AXF) B85 7914 eves.

FOR SALE: Switchoraft sodio patch paned w/
patch conds - $45 Hammachend HO-T70 - ST
BIW-16, HR-108 - $195 Wall, NVSE, LA, (50H)
T WD

FOR SALE T-368 xmtr Gene Scheaut, UT, (801)
BY-TH




WANTED: EME DM converter Malches
RMES rovr. Trade nice RME VHFIS2A converter
o money. Ball, WO, 12005 Ranchetie Dy, Toc-
son, AL BSTAN, (WD) GE2-TIR5

WANTED: WW 11 Lapaneer vanitrs and noves (and
prarts) bor Pestoration to operating, oonds amnd ER
artiches; manual or info on TS5, manusal for
GF-11/12 and TBN-8 FOK SALE Colfins KWT-6
{similar to LFIRC-32) - $650 PLU only; EH. Soott
RO rovr - $350 plus shpg, Ken Lakin, KD6H,
70 SE Salmon Ave, Hedmond, OR 97756 (500)
GEL1000, e-manl, Klakin®iaol com

WANTED: Manual for 51]4; GRC-86 w /antening
coupler; R-1051C, D, B, F, G, H version; RT-n 188/
AMMINT; ARC-IIN AT-H0 | KW amp; also look-
ing, fur the following urits, must be in good or
enc ool - ant. coupler for CSL-T900A /1 KW,
Harris KF amp HFL- 1000 /W S KWM-380 w/
manial; URCG-1; KWS-1; RF-10, any cond s S
SO0 KT-5H asd any HF 558 enoter with 100
mW output Mitsuge Shigaki, JARIRX, 28052
jozan Kamils Machi Kumamoto 56 lapan
FAX Japan (7 3294601

H'mtm:hm“ Tadar, com-
e alions, best, manuals, Iierature, eic. What
have you got? Willlam Van Lennep, POR 211
Pepperell, MA 01463, (508) 433-6031

WANTELD:; SC-100; SC-301; KW-1 L K- thiu 5,
M2CY, 75A thea 75A-4 rovis aned spkrs, any
condx. Purchase entire etales, pick up 48 statis
arl top § pand. Kick, (300) $62-2972

WANTED: LSN RES-2 rove. FOR TRADE: LSN
TOS-12, rovr & wmitr. Bd Allinon, 5525 - Xth Ave,
Carramento, CA 5500 (916) 454 1758

WANTED: Marsual or copy bor 3 General Radio
EF bradge MN 916-AL. This is the low freg RF
i teracdpe. 1 wiilll, of ooure, cover all ex-
s and gladly, Clyde M. Sakar, N7HOK, 4243
E.Hiﬁ. Tlﬂln,.ﬂ?l‘i?‘l'l

WANTED: Military radios any URC/PFRC,
manpack, walkie-talkie, survival Particularly
URC-4, 64, 68; FRC-63, 93, 68, 47; RT-10, 20, 60,
Profer working/ repairable. Additional contacts
appreciated. Daniel thn.. b Coreenvwionnd v,

wmmmm&mm“
TRADE: Radic’ Handbook, any edition (s). Al
Bernard, POB 690098, Orlando, FL 328650098,
) 51550

WANTED: B0 conls for Matworal SW3 rovr. Al
Late T5A- in exr comdy. Bob Fress, N6CM, CA,
() WS IS :
WANTED: Front pancl overlay lor Colles 3001
Mt b eucellent. Larry, WSVHP, 4212 Beacon
O, Barthesville, OK 74006 (Y18) 333-2891

WANTED: Tekironix model 570 curve tracer
Foruwhd Demnent, 755 Chaimcy Ave, Brons, NY 10465

Manuals for Amatear, Audio and Radio
Related Equipment Lafayette, Heath, etc
included Over 3800 Available Hughest
Ouality Guaranteed. Catalog, two $32
stampr. Pete Markavage, Manaal Man. 27
Walling St Sayreville, N] ORS72. (90K} 218-
M

WANTED: HIO- 100 in workang comad s HIT- 17 hand
mile. Ron, K6LLLCY, Box 21608, Concond, OA 94521,
l‘ilﬂl ﬁ-‘lﬂ -ZHIH

WANTED: BC-M8 in good cosmetic condx.
WTWXW, WA, (1) B§2-1973

WANTED: Dirake 21 Hob Broeger, WABKER, 6634
Mavel Cr, Riverside, CA 92506 (909) 425084

WANTED: Control knob (AE-RF size) for Collins
A/ revrs; Olson audio-visual spotter sevr. Bl
712 Lake Dy, Grand Forks, ND 58201 01) 772
&

WANTED: Schwmater of Alda H3-A rig Datong
657, Ashland, OR 97520 (S03) 488- 1506
WANTEL:: One or more 4-125A°. Need not be
new, bt shoubd have full output. Lock, KETTO,
Al(ﬂ?lﬂll ZmlHH4F'MIvET

'HALNTEH' l'.‘.-nn»ﬂ I 2M matching \'Iﬂ T
complete st Chris, K2PCH, 15 Runyon Mill Rd.,
Fingoes, M) 551,

WANTEL: Matiwonal CRR and CRU seopes; NC-
4TS sphr; HRO-5A1 E, G, H, | colls. Wayne
Chalcdres, 1900 ferome PL, 55, Helena, MT 593601
() 4407255

WANTED: Clobe King 50 modulstor deck &
Clobe King 400 RF deck Jom Boseman, W9UL,
216-W lnd S0, Coal Valley, IL 61240 (059 799-
T447

pre-war 7 mch Hoyt VOM. Kenneth E Huosdge,
KON, 42840 Cinemna Ave., Lancaster, CA Y353,
(B0F5) M5-4702

WANTED: BC-610 mod xfmr, Chip Owens,
NWEL, 1363 Tipperary S, Boulder, C0 B0,
I'IJJ-I BTS00

WANTED: WW 11 German, Japanese, laban,
French equupment, tubes, manuals and parts. Bobr
Caraham, 2105 NW Wth, Ofclaboma City, OK 73112
(#05) 525- 3576

WANTEL: |Johnson grar, all models, any
Bon 451EK, Cal-Nev-Arn, NV 890079,

WANTED: National sphr to maitch NC-ME rovr;
KSOF, 3409 Henry Dy, Imperial, MO G52 (314)
2-07ET




FOR SALE: Valtags comverter, 6 WAC o T26VAL,
s 1y subsstatube 3 1629 lor 2 6E5 magic eye tube -
50 cach plus $2 shpg. James Fred, BT, Bos 41,
Cotler, IN 46920 (317) 208-7214

FOR SALE: Ewake AC 4 - 995 Ve FL-2HDB w/
Hd-l{ﬁ,t%ﬁ-ﬁ.n;mtm
USA - 885 Many older rovrs, smirs, AREL
Hanalbawobos, parts - LSASE for list. WATEHN, POS
2, Aumeville, OR 97525 (S00) 7491149

FOR SALE: R-I%0A /URK Maintenance manual,
T™ 11-5820-358-35 issued Dec. 1961 -$25del, LIPS
Abe, POB 4118, Jersey City, NJ 07304,

FOR SALE: SW moded 1, good conds, HB ps, 4
il sty - $300, Dave Mills, 15030 Adelaide,
Tucson, AZ R5T19.

FOR SALE: NIB Monarch panel metems, (250
microamp FS., 1-3/47 5 1-3/47 face, 1-1/7 hole
Blrah, 4 lor 10 Caary Rewa, WADRM, Ki 1, Hos
HIL Wilom, NE 68982 (08} 263-3231

FOR SALE: Humemade pabma orystal radus,
detectors and galena crystab. §1 oegular, $2 s
per Rastior parts. What do pou need? L Cardiner,
458 Two Milke Creek R, Tanawarnsda, NY 14150
FOR SALE: BC-AI0E w /speevh amp - $38, In-
vacher 2000 - $300; DX-100, poor shape - $50 1L
only, possible ship? SX-100, 0K - $85; Sonar 106
PM-A0 - $15; 60V, 204 ximr - %5 vach; rheastal
245 amp, SOK - $10 each; Bleo 753, no pwr sply -
§35. Ll-ship, Mike, 10000 W, 5%th 'L, #4, Arvada,
0 BOO04. (M13) 431-7Fa

FOR SALE: Receiving tubes, new and used;
multi-section twistlock electrolytic caps 1o S50-
VI SAMS photofacts. Send stamp for lists
Turmer Electronics, #6701 Main St Ste 121,
Hesperia, CA 92345

FOR SALE: 544 w /31 filter, enc. conds - $§95,
Drake B4 rovr i very mice condy - SHIE 3255 n
good conds, might need some work - $390,
Collins 200 cycle CW filter for 7553 - 5125 All
above you ship. George, WoZZ, CA, (519) 747-
8710

FOR SALE: Radio tubss; repair and restoralion
of ll vitage amateur and commercial radios, 25
years ekperience. Herbert Stark, 321 M. Thomp-
wom St Flemnet, CA 92540, (909) 581444

FOR SALE or TRADE: Heath TX1 Apache &
EX1 Mohawk w/manuals in e cosmetic &
working comd; akeo real nice TS 14 xmir, rovr,
dynamwitor, control head, cables, hurer, oo hesd
phones w/manaal Will trade for Drake stuii,
OB C-lane wanted May wpatate, debvery pos-
sible Frod Watson, KBSMEF, 581 W Summt,
McChure, OB 47534 (419) 748-5798

FOR SALE or TRADE: Mult-Elmac AF-67, AF
68, PME-7, 1000 pwr sply - 5200, WANTED: 6M
S58/CW wevr. Clem, WHVO, (BID) 795-4670

ELECTRON TUBES FREE 1995
Catalog, over 2,000 types in stock
| Electron Tube Enterprises, Box
8311, Essex, VT 05451. (K02) 879-
18, FAX (802) 879-77 64

FOR SALE: B-W0A manuals, new, never

OF manual TM 1 1-5820-358- 10 - $18; orig, Mainl.
il TW 1 1-5800-058-20 - 30, WANTED: 51]4
nust-wiorking for parts. [ohn Miller, AK tne, (907)
179157

FOR SALE: ART-13 parts & other interesting
stull. SASE for “The Bone Yard List " ol Kay olec-
tromacs, 231 Shenandoah Trail, Warmer Bolsins,
A VIRS-A28Y

FOR SALE R-V0A IF devk w/tubws, fillers, TTF7
= SN TLEST - S0 BC-130% rowr - SWE C106
controd bow - §35, (226 APRS, NIB - $50, TS497
sig. gen. working - $50; TSISIA /L battery trester
- $65ik Divake MNT tuner, w/BI000 balus - S0
Hallicrafters SX-71 - $ 100 Mel, K2AO0, (716) 671-
76

FOR SALE: Crystal radio kits and parts. Send
SASE for brochure. Carl & Grace Enl, 5636
Romeyn, Detoodt, M1 8209

FOR SALE: BTTLE-2000 1Y, w /3 new b 1802
S0, Clenn, ﬂ.l'_ul'{'. WY, (307} MM-II'M

FOR SALE: KWM-2 fan bracket lowers intemal
ferngs 20 cheyy  wasirgg b I mcro-boser fans.
Uk, v mech. o - $T5: neplica Ovvan Hop-
Pt brond paneds - S50 516F-2 maxd kat (ER 862)
$13 AR § ppd DWI Enginerring, OB 3611,
Comta Mesa, CA Y2628 %1 -

FOR SALE Pwr sfr from Cates WOOW wmir,
20 and 110 primary, sec - $600, #0650,/ 100 buth
sides of center, heavy, exc. conds - $1%). Evan
Haydon, NEXGME. 4308 N. 15, Lincoln, NE 68521
4002} 475400

FOR SALE: Two books for Knight-Kil TR-108
IM mevr, operator's manual and constrction -
$10, $3 shpy. Roy Cameron, 104 E. 2o St Pana,
IL 62557,

FOR SALE: Tempo 2020 sovr - $190 Joluson
Ranger 1 - $150. oth good conds w/manuals.
Shpg stra. Burt Ostby, 2424 F30, Mikado, Ml
AEMS. (517) The- R

Heath HW-10, nevds work - $50; Caomset 50 -
$6. (2} BTIA's, | new, no boa, w/socket assy -
$100. Ofbers? Berk Berkemeyer, WIORETP, w02
Kingridge, Ballwin, MO S301T (314) Pi-0441
FOR SALE: New Collins P08 mic plugs for
-l /KW - 58 each. Clint Hancock, KMeL),
6567 Ashbeld Cr., San Jose, CA 951204502,




FAIR RADIO SALEJ“

1016 East Eureka Street
POB 1105, Lima, OH 45802

Radio-Electronic Surplus Since 1947!

* Military Radio * Test Equipment
* Electron Tubes * Transformers
* Variable Capacitors and Coils

VHD [ /R-390A (not Collins), Gov't-Reconditioned - $45
IF Amp with good filters, but less RTS510, used - $100
ITF7 /RT510 Ballast tube, unused - $17.50

Shippln; clm;u additional! Ask for our 19'!! -:aulo;!

419/227-6573
FAX 419/227-1313

FOR SALE: Valiant - $300. Ken Sands, KETHD,
11152 BEdington Bd., Livonia, MIABS0, (113) 522-
Hﬁ

mﬂ SALE: Collins KWM2-A, Y2RS5, Hlfll-_' w/
E, exc. condx; Ameco ACH/RS combo; rare
GAGT LG Mica Mold smir alse Hallicralters
splr R-468, Joe, K2R, 1541 5W Fvergreen Lo,
Palm (' m.r T 240, (07) 220-7362

I~‘(1R '|M B Plug-in replacement coll fomms, for
SWAE and 4, 5, amd B genedic coll forms. SW3E
i packet §5 each plus $2 shpg, Tames Fred, R,
o 41, Cuther, IN #6920, (¥17) 2682214

FOR SALE: Heath SBI02, pwr sply, collector
condn - 20, HW-X2, HPIY T sply, oolbector
conads - 125, Hammarclomd HO-100, colbecton
comdy - 195, Drakee 2NT, collecior comads - S100;
chroemes bugg, gowod - S8k 5K, looks good, fair
performer - offer? Call lor pictures. Dick,
WANFN, (715) Rob- BI04 e

FOR SALE: “The Vail « nrrﬁrum-l-rnl key
collector's gquarterly purnal. Free ads. $10/yr
USA. sample $2. TVC, Box 88-E, Maynard, MA
M7

FOR SALE: SP-500; HX s FOR TRADE: HRO-
STAI for older HRO. WANTED: HRO sphr
Drake 2AQ Carter Elliot;, WIMAYS, 1460
Pinestale B, Charkiiesville, VA 22901 (RM4) 57%

FOR SALE CE 200V, fair/ good oonds - 5250
shpd (el Al Laewy, WWIW, DE, (30 355089

MESSAGE: Talk o mwwe al Dayton, look for the
Toch Corpural stripes. FOR SALE: WW (1 T-H5/
APT-S Adrcralt Radar Xonkr 1945, NIB - $195; Ka-
hiny MNemwws Spwectal Siggnal Corpe issue, Mo, 1942 -
5%, Popular Electroniios, Volume e, Mumber
Choe, Ohct. 1954 - 23 54 page catalog of WW 11
raddin sets - 82 U5, 85 foreign, Sam Hevener,
WHEEHE, "The Sigmal Corpe”, 3581 Evercit Rd,
Richfield, OH 44286-9723, (216) 6593244

FORSALLE 'h"mlq;vpnm Serad slamipand request

"Wintagye Flyer”. LISA only. 40 yoars of ol oeder
clectronica. Bigelow  Electronies, 0L Box 125,
Bluaitisn, O 45017,

FOR SALE: Hl'q.hllr' Raclio pepair, b or sulicd
state, reasomable rates. Jim Rupe, ABTDER, Western
Amateur Radwo Bepair Co, (WAKRC), POB 97,
Morth Cove, Wa‘. GRSAT. el 2674000

FOR ‘rhl E: Hallur ier (SX-73) H- "‘N.rFaR
manuals, 10 pages, NOS - §10 ¢ postage.
WANTEID: RCA RKadiomarnne AR-A8516 rowr;
msamial for Collins 75A-2. Dan Mason, B KT 1,
Hox ME, Santa Fe, MM BTS00 (5%05) 455316

FOR SALE: Plate wimr 230V primary, 24000 CT
sevomdary, 1.TA S8l Joel KOHMHE, 195
Liveng=ton Awve, Babylon, NY 11702 (516) S67-
™S

FOR SALE: NOYS tubes, lisd - SASE. used /testend
S840, - 99 PROCAT LSH mech. filler - $20. Joseph
Forwrwes, KOS, 300 Kuthwossd Dy, Lalapette, LA
TUSIL (V) W1 7Tk




" fine B for your collecten”

Now there are TWI amalvur radio

Western Herilage Museum Omaha, Nebraska
Brung the whole famdy, mmethang of wsiereid for eeervens

| exhibits at Western Heritage, (e ix the
WKL Gilobe and Galavy exhibit and the
other ix @ SEFERATE general amateur
exhibif that preverves the equipment and
hivtory of all manufactarers. It s naw one
of the largest of ity Lind in the country.

This permament display iv TRULY
UNIMF and & something that all hawes
can br proud of. We cxpeci many
theusands of vivitery anasally.

Your TAX DETHCTIRLE denation will
e premanenily aoted on a plague that will
be promiscally displayed.

For more information coatact Lee
Meyerion, WIMGF(} af (482) 192 70K,
May-Neov.; 619 1211138, Nov.-May.

WANTED: (5T s All saaws betore 1950 R
July 1951 July 1952, Sl 195, Febs 1958 Jan thra
My 19600, Ay, Diew, 1960, Howand Wiensdein, 15
l.indrth Mahm, Nl |'lll‘-‘l IH'H]?#-’IIH.

N‘lNTEI} Very warly lhlhl ralters and
Hallsorafiers Silver Manduall sy
Skoyrichers with evtine front paned dull sluminoem
color, 530 radio compais, 5 13 Skytraner, 5-35

stonr, oo convsae speakers - K-8 & B-12
HT-2, HT-3, BCAY anienna funer, parts,
advertising siggns, paper memoarabilia ol
Halbicrafters, Also wanl BCA model AVE-11
airport fower receiver, Chiuck Diachin, WDSEOC,
“Thie Halliceatbers Collector”, 4500 Huwacll Dy,
Austin, TX J'H?-I"- f'll.'!jl A0 S2T

WANTEID: 'q"lblh'lnl- il fubwes by sosennn, Cld
and odbd amateur o commercianl fubes, foregn
and domestic prurchaned, traded or donations
welcome. All corpesporidence answered. KACHA,
Yo Olde Transmitting Tube Museum, PO 97,
Crescent City, CA 95530 (J07) 464-0470
WANTEE: AN items in WW 11 B-26 radio
compartmaent, BC Al antenia control boo, clock
lamps, oxygen, chair, ote. Greg Greenwoid,
WHaFZH, Box 1325, Weaverville, CA 960R3 Mag
mmﬂlﬂ

I\‘.KNTED: i nlluh. ‘-u;n-ll lmr Supusies-Sanders.

Collins 6515 oo 18 (shoukl be w /LED displayy
Segral Onee CX7, Sqpuires-Sanders. 5518, Taba,
HI5) 697-6719

WANTED: 1% 1A DX converter for TS 5205 Dick

Bean. WVIL, 422 Everrll S0, Westwond, MA
mﬂ‘ﬂ EEA TR

ﬁm'l 17&T-22 ARC '-uhln.l'h conl hoe

ARCST 1% 1] ARKL §landbosk mansabs for
Jackson 106 & Philoe 077 sig. gens Wayne
Letourmeran, WEOCTE, Bos 62, Warmaeba, MM
S0 (1K) 425 TN

WANTED: National sphs light pray 173 or 153,
MC- IS, Viking Valiant Sam Chamygaee, KUY,
105W McKenrse, Hlemmiston, O 97R3H (N 560

l\‘ﬂNTI:'D l-lmul'lu I-IlH \-"l“'l;.llnnh
oo swibch. Ball Crabum, NSIUMX/TDATWC, 417
IS8 Uinit 26024, Bos 17w, AN } AE iFRis

WANTED: 'Flm.ﬂ-'l\-' switch for VFI VIRY, xial
cover /plate Misad knobs DX-20 Larry Myers,
WIMNE, 158 Beimficld Cir, Fldersbarg, MID
21784

WANTEL: M.Imml lur MBI (R only ) T'reder
oty ewn cigy willl dan. Jodn Socy, WOMIETS, 4509
N, Bartlett Ave, Sharewood, WISI2TE (414) Yi-
(4

WhNTtIN_lih_n:-:l.n.l. ?I.I.In. vibvevns, DSOWY Joshs Birck,
A58 E. ol H I.In ", lll Mf” [ﬁﬂ'li B E T

W&N"I‘M}ﬂmmm Ww Ilu|m|!m1'|l‘ clanclestine
sets. FOR TRADE: Soviet Spevial Forces set; Red
Arrny sets; Sierrwetion feleprrinter Tos; Beitish WW 1
Bomber Command set; Cerman HEC-copy. Kag
Otterstaad, OZBROY, Histerkobyey 10, DE-3460
Birkerod I'A.". DL el 1504

WANTED: Tranurlvrr!lunumillrt flyers,
brochures, spev shewts for compilation of gude
Carmue W WHeSSS, IURY, Aubwrn, CA S5l
(916) BAS-H147

WANTED: KWS-1 T/R relay; 312A4-1 sphe. 51H
dust cower, RUA AR A8 S-mwter, Hammariond S
1 sphr. Thanks? fow Eicle, KB, 2627 Claee S8,
Fam © Lagew, W S0 WNOD (715) KR-45A2
WANTED: Crystal IF filters for RACAL 6790
reverver All bandwsdtha, Al pankey o790 Fiil
Crawdord, NY, (VI4) £75-4653

WANTEL:: Collin V2B sphr console w /KF
wattrarter, Vikong Mobabe VH E Vibong Mavngator
it K Lew, N&JT] (505) K12-W008




FOR SALE; Collins 32V-3 & 75A-1 - B0, BC-H10E
w S BC a4, BC 0, BC-20, e - B0 Invades 2000
- $HTS, Invader MK, as-is - $250; Viking 1 - $225,
INC-300- $175; HIO- 140-X - $175; SX-100 Mark 1T1A
- $175; SX-62A w )/ R-460 splor - $200 Joed Thuriedl,
11803 Prescilla, Plymouth, M1AKIP0. Tel /Fax (313)
A58

FOR SALE: Tubes, capactions, sockets, ROS and
reproduction parts for antigqoe radios and TVs
Large SASE for fulse list or 32 for 20 puape catalog
erfuncdable woth st order Vindage TV-Rade, WS
Wesa 1G5, Ll 'lrﬁ'l.r-l Hiam

ml'ilu.-ﬁﬂ'nwmmhup-\ hiinst §5_shpg
$1 cach Halluwrallers, Hammarlund, Heath,
fodwnon, Matwwal, WEL, others. SASE for ing
DM Dvversafard, A% Walnat 4 Ene. PA 16502

FOR SALE: Heath Towosy', ma, M‘lu.l] .
50 Dvake INT - 575 Drake RV - $75 Heath
SB-1MA, unbwnll, new - $510; Hallcrafters SX
05, ohmson Sieral Sendry - SIE Sevan 350, 11750
- SI75, Swan Cypret 270 - S0, Dyake T-4X only
- 5§75, Ushap. Rxhard Lucchess, WAZROY, %41
M Park Ave, N Masapegquas, NY 11758 (518)
ml"‘l
mEﬁLE l.WM 'DI'P Vi acvepting olfers, CT-
-$130 WANTEL:: T5A.- #\[ﬁ.r KOSILCA, (714)
H]-?'f.‘ﬁ

FOR SALE: 5151 cabarwst - 150, V02040 - $150, O
- S125; D1 - 95 T5A A spinner knob - $60. Ron
Follmar, KSCITT, 2 Camino Real, Kerrville, TX
TROZK, (210) H96H-RUW)

FOR SALE: Henry 2K Classie-X; TMU GPR-90,
rhombic termination; MNational NUC-E8, MC-125,
NC-140; Hallicralters Wiorldwide portable, 538,
5381, Collins 3000, PPy, Kwa-2 sply)
R dowell-Collins SKW HE 4.1 balun; Heath AM?
SWEbndge, OF2O- maultipdier; Vibroples Original
Sh 140441 Bird B2A coasial mesistor; Millen dip
mmcter WS 1A. Simrgpeaon 2064 VOM, Trapdett maded
T0-C it Dow Koy / Advanor eelays, Large stock
Jenmings caps. Pete, KNGIL X0 77011, San
ll’m‘l'hl:lr [ .ﬁ."“lll.« 4% prl-ll“" P e |

FOR SALE: Colline. Acquired silditional rumibser
of PhE-2 paer splies. for KWM-2/2A, e oorads -
575 vach, ke rew, - $100 / vach; one only 31285 -
S5 meeww, KW 2/5-liree by whiaks - §50/ each;
e, Codbores M- 1 msclile spdus - $50 e wsed,
Codlwrss (M1 churmmvy boads, withesst calsirts -
S0 s by, wmarl, ATVt b oldieor O odone. Lamed
bobweaon) ngs - $25/each Dered, K0, callbook
andiiress, (T 1h) S

FOR SALE: Heath SB- W11 /SB-400 twvins, cables,
manuaks, fair - $25E SOS sig. gen - $10 Dove
Rorscow, WIDWE, 49 Coxlar St East Bradprwater,
MA 02T IH’.HI 'I"H LA B

FOR SALE: ?wnl'l HF7NE, -H.r-;"'\ Laar - SH60
WANTED: Hallicrafbers SX -9 tuming knobs. Kick,
WV Troubsn, Howuston, TX 7700 (713) 774-5102

FHOR SALE Repair & restoration of all classic &
vintage radio equipmient, reasonable rates,
prompt fum around, 25 yeso esperience. Mike
MuKean, NIHIC, 726 MeClellan S1, Philadelphia,
PA 19148, (215) 366111

BOOKS FROM ER

Moncy back guaraniee!

MeElray, worll's champion radio telegrapher by Tom French .....519.95
Vintage Anthology - Book 1 by Dave Iskmael, WAGVVL..........514.95

The First Fifty Years: A History of the Collings Radio Company and the Collins
Divisions of Reckwell International ........$49.95

Fixing Up Nice Old Radios by Ed Romney.......525
Wireless Communication in the United States by Thorn 1. Mayes.....$29.95
Communications Receivers, The Vacuum Tube Era: 1932- 1981

by Raymond 5. Moore......... rd Edition .......519.95

Don C. Wallace, WaAM, Amateur Radio's Pioneer by Jan D). Perking... 529.95
Oscilloscopes, Selecting and Restoring a Classic by Stan Griffiths........_.$19.95
The 1994 Amateur Radio Mail Order Catalog and Resource Directory.... $16.95 1
Please add 53 per book for shipping. Colorado residents please add sabes tax.

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




WANTED
Callins promotional literatare, catalogs
and manvals for the period 19331993,
Jim Stitiager, WAICEX, 23808 Via
Irana, Valencia, CA 91355, (805) 259
il FAX (805) 259-3830

WANTELE M bnterdh arsd Thosduarson amplifer
any conads Marcus Frisch, WASNXP, Boa 28800
Gorenfackd, W 51780800 (414) 5455097

WANTEL:  lodelligenor museum wanks Ly
man, Japanese, ltahan, Russian and Chiness
communicatimn euipment and any Boteh or
US. spy radis. LTC Willam Howard, 219
Harborview Lane, Larpo, FL H640 (517) 585
T

HAN’I‘H} Te ||1"I'.1.|l|lu apparatus and keys by
collector, mot a dealer. Will pay top dollar. Pete,
WEB2BY0, (2000 ) RIH-1311 il

WANTEL: KWS-1; HE-380, 6251; B-189 and 51"
AT, Peedd e comda. Mitsug Shigaki, JAGRIEX
W25 -2 Joran Kamidai Machi. Euamamoto, Bl
lnp-m FAX Japan-Yt- 12u 4!.!1]

WANTEL: Hammarlumd mate hmg ﬂp‘u lm I!I..?
129X, HO-215; SINC-10 558 converter. Charkes 1
Jedlicka, NSOR, 1L, (F08) 515-1834

WANTEL: Swan Vi band switch or junker
Geene Rppen, WBGSES, POB9, Auburn, CA V5604
ﬂ'lhj M‘m s1a7

'H'ANTH) T b UMY, h‘-"l} S, ‘d.‘-":"' KTob, KT
77, KT 8, new o used. George Schwarz, 185004
Amq-rlw.l Clev., OH #4119 (216) 456-648

-m]"LI}{ oollBurws T1OMEY, 'T!.'.H.ﬂ. writh ofeal o= slarad
abowrwr warat weth chal. bnderest i KW -1 proag” ey
m-[r [ -3

WANTED: & meter AM grar - Clegg, € -u'r\-i i
FOR SALETRADE Varnous Swan gear Sooll,
KaPYTP, 200 Mantisa Bd . Pacfe Paleades, CA
W

WANTED: Well cared-lor Johnson Matchbos

75W w/SWR lor my vintage shack. Lene

Williamson, KTV, 2160 Farway Lp, Eugene,
Il-rmu A5(00) B4 164

WANTELD: 7551 Bor C. B L Comwell, kl VIkLY,
HORH# Box 95, M oo, PA TEM4, (T17) 830
Iﬁ'lll

WANTEL: 'S (o S 210 bk crinkle finish, HHK
Ml parts. Brian, (115) 788- 266

WANTELY Heathkil S5 adaptor mndl'l SH-10 0w
similiar; ARC-5 receiver, any freg. WILL TRADE:
RT-70 scvr 47-50 MHz FM and AM 65 pwr sply /
AFamplifier for BT-70, includes technical manuals,
ancillery vquipment (used-sepairable)  Davad
Childers, NLTYL, Lowan Stathon Port Clarendor,
POB KIPC, Nome, AK 99762 [907) 642- 3844

L

COLORFUL

OSL PEIVTING
“Colorful QSL's" are now I
| available by a new owner.
Letterpress as done by C.
Fritz and Jack Reed.

The printing includes
specially mixed inks for a
brilliant "Rainbow” effect.
Ours are the "Ultimate QSL".
Samples $1. ‘I
Colorful QSL Printing
P.O. Box 4027

Lufayette, IN 47903-4027

WANTELD: WS (Canacian) no. 29, A&l sets:
Sovied B (1 112 xcvr; LS RT-106/GRO-L, Leniy
E- Sparks, WESYC, 924 W, MoFadden Ave, Santa
Ama, UA 27T - l]li 1 II! 'l-H" RIZ3

WANTELD: Allusd t.!l.lhq’." 1911, by IIIII”.." P-I!d
Jiom R, KOS 21N Fla R, Barringgton, [La0010
{708} 576-THI2

WANTED: HO D punbory «hassrs for parts—or shd
freg. coil ondy, G Liccione, 118 Huwatha Trail
lnﬂrlllll] MY |lm

WANTED: D W0 dead, dyorgg, | e parts F'Iu-\-!:'
help. Brisn, AT P00 Bos V0061, Flagpdali, AL
FaaWF 1NI"'] SIT-0143

WANTED: {hrlﬂ.llur cowil plug in sl i'rl'
Hallicrafters HT-2 Eobert Brara, NIFES, 23
Farvard St Pawbacket, K 02860 (8000 § 72 16l

WANTED: Any AN/CRC-H components o
complete a4 museum showpieoe. AN/FRC-74
anbenna and mounts, WOH L? Mue | 3we 2 1 ML
ARC-S Te. 5.C Signal Corps Museum, 5
Rollingwood D, Taylors, 5 JMGET, (M) 244
024

Il you need a part for a vintage
restoration send 52 and un HAN‘F
(.55 postage) for a 7 page list of
parts units. If you have a parls
unit, consider putting it on the
list. Your dead unil can help
bring others to life!




WANTED: WEL-0 smibr; M smibrs for display,
vk Bue rvnasecsim opuiality; thousanads of 51 cands
o pagpeer wialbs off Arnatenr display. Call Leo, (4002)
921708, Western "ﬁ'ihw* Museum, Omaha.

WANTEIL® lhnmﬂnm imaanuals, p.:rh., p-;rh
units, Brom the series Comet, HO, 5P Also
accyssories, cotalogy, spev shewts, memorabitis.
Robert, Amateur Radio Sarplus, (517) 78986721

WANTEL: Collines Wi, WEFXB/C, other pre- 19490
Conllines amateur gvar fon oy oolbectiom fobn Finey,
WESHEL 14514 Delbarton, | houston, TX 770683
1) 5615-KW1

WANTED: \I’mhlr tube CH's; pwr sphy/
s duakatewr foar fodrnasn S0 Seerad ard o call woth
st wou may have Steve Whate, WHSUG. T Bon
WS, Clhute, T 77510 S T 40477 - W08 {leare
ey ) e -
WANTEL Tedt exuapment (TE-17E) for WIW 1T
wallietalkies (B 610} best w1 135E and
arbficial antenna A-B2A. Rwhard Mollberg,
KalMWF, 2340 Almand Ave, Concord, CA
uﬁmﬁmmmln;mmm

WANTELE: Dvabe R4 rov, (Hchaok, ot ) nu.mul
conductance tulw bester; Kemwoosd T-509 wmilr,
Radw Shack D00 Rk, KEMLY /03, TR W
TihSa, l'l.l'llil l'("ﬂllﬂ (709 5432459

wamm Mﬂmlfuhrmdu‘ SIE rowr, WRL
Coonwet S5 Omuliaplier; Brown Brothers straghl
by, Gaary Wagner, KIOMIL 11024 Oak Hollow
Hd, hm:vilh-:ﬂ:'@_?{a_};._ ﬁ-l'i!_gl_!mi?dup
WANTED: TMU GPRA2 HF Bevr Hank, WhSke
(602) 261 1681 FAX. 2511684

WANTED: BOM colls fisr Mational SW; also Late

T5A by e comnd, Do Privas, MO8, CA, (405)
TSI

NOTICE: W your MEZHES VIR activity has besn
curfaibed or terminated by CC&RS (Covenants,
Comditions aml Kestrictions) that prevent the
wesballaticn of visible cutdoor antenmas, you may
be intervsted in fhe Dovetion Stealth Antenna
St an b e i US Patent O fice Do kosurne
Duscumments. VSO0 amad Welt71 The Dvovetron
Staralth s mvisible and canmol by detictend by the
mumd vigiland skulking neighbor It segquins no
assermibly and o on-poeng, muintbevancoe Unkdee
short laded vertwals and small lagh voltage
tuneable kuyps, there s o shock hacasd. It e
alwatutedy chik] sabe Bsomall e (52 0 d”, same
aeean b T2 Byl weenyghet (8 posned permat
eapiad puertababity for e sway from homse (offsr,
el resrts o BY parks) e abao an evoclens
standby emergrney backup for conyventemal
antrng systeme tht are sanaovgtible fo shonm or
varthuake damage A MNowse Redis tun Corcuit

INEU) oprrates o the weremmng sgmal fregquency
arld remmones on eecus s UM and OEN befone o

can enler he soverees s bront end. The fypacal (21}
Enarwchv abth oy Do derwetors v S0 LMz aned T0LHr on
75 and K meters, poermaiting wide fregquency
enoursaore. woilhet seturang, AL g bes fregueno =,
the buamlweidth esovwsds the wadihod the ham bhand
A i saate LFTY display peermits uses in amy hight
beved inchuding total darkems e patent has
already bovon issansd, o saxvond s doe soon, and
delivenies wall follow quickly. 1 you ane mieneded
arvan incisibsbe anberng system But covers all ham
hands from 10 st o6 meters, your (R will
prut your marme of our malog lst No SASE o
Corvien Stamps regquinsd. Hank Scharde, Wik,

vt o, I'[T Biulu'll[\d'l. Nﬂﬁnlt“l h.E.H'ib.".’ﬂ-hIfle.

WANTED: Cabinet for GPR- A 5X-42. Cinly i
sy proond comils, Jose Canggas, EAGIE Contact in
thee Staten Kurd Keller, (203) 431-6854)

WANTED: Mg mxl.'.r.l';r-l';lathml HIRE Pvariation
b, Stan Tagirma, [A TDNC, o S Nakagaswas, 22942
Colarspring, Lake Forest, CA 92630, (714} 707-
475

WANTED: Cosmophone, any shape /model £
iy Central Electronies b0k, Viking 5000 ps/
mocd; B&W coils 2075207 Drake 1A vemicr
knob, Beian, T, (214) 596-2014

WANTED: Stanaor 208 or 101" sbr; Metssoer SW
rovr. Mack Lasier, PO 149, Lewisville, AR 71845
ﬁﬂh‘ﬂi '.Il?l

WANTELR: M- brew suspeerhuct bulwe roves: knobs
for Heath Apache/Muohawk, optional cotls for
HRO-60 manual Heath Mobawk, W2Y], 12002
Valley La. E Aurora, NY 18052 [T16) 6551562

WANTED: E-POA Operatins Manual, mosss be
horwrler brulurstre i of oopry, Bens ber wmbsc
e, Alphua-Dielta shiper. Victor, CA, (855) 581
a7

WANTEIE: Amuabeur quarts crystaks
ard b el e 14000 anall 8075, anything amatour
melatect made by Bliley. Diean Show alies, WAGPTR,
S BP9

WANTEL®: Condenser, carbon and other carly varly
broadcast microphones; cash o frade. James
Stevle, Box 6210, Kingsland, GA 1548 (912) T2
242

WANTELE: Telrdypes and any ather teleprinier
i hanus, parts, Iterature or informaton from the
s o the s Cary Ashbaugh, OB 2008,
Corvall, OR 975W. (5417) 755K

WANTED Manuak, mumeab, manuak. for ra-
dws-nelatend equipenent o buy or swap Catalog
avaslable Pete Markavage, WAZUWA, 27 Wall-
ing, S, Sayrrville, N ORET2. (W08) 298404

WANTED: Repair & restoratnm of Hammarked
SPGX-1T within 25 mules of Panbary, CT. Jay
Fak, NIUTT, § Blackman Ave., Bethel, CT 06801

(0% T2 420 e mwsaapy
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DOVETRON

Dovetron NB-1 Noise Blanker

Back by popular demand!

The Dovetron NR-1 Nowse Blanker is o small solid-staie devise that plugs divectly into 122,
123 anad 124, which are located on the top of a Colline KWM-22A HF ransceiver. The NRB
| may also be matalled m all versions of the Collins 755(* ) receiver

In addstaom 1o mosse: pule blank ing and random norse suppeession, the bevel of the received
spnal may be amplificd 15 dB or antemated more than 20 dB. Specs upon regquest.

P.0. Box 6160
Nogales, AZ 85628 6160
Telephone 602-281-1681
FAX 602-251-1684

FOR SALE Sev peevioan FR ads sonor Oct 4
Legal Vntamp SASE for 14-page it Fleath HA-
I mobale HF amp, two 5720, HP-24 AC ot
?l_r fran I \p“y[, vables - ST pew Hsath SB-
NN Firvwmar, Bl i iimsapemsedd s - $HINE, paewr, 45
knee keys - 525, wand, 10 CHe Gunn dssde xovr
units From intruskon devioss, adjustable for 10
GHE wonde-Banad PR ham use, includies smmall hormn
anlennas, (s ARKL Hanadbook Bor easy use) -
10 cach; now, black plistic Fluke cases, for
handbeld multimeters £ radivs and accessories, 47
Hox 13W x 107D, handle - $10E Lafayette crystal
converiers, M VIEFL, oM HE-S6, TMO-TIMC
ol it -$t5‘].l'||:' IR JAN SR04 (12ZALTA) fulwes
- 8 vach; noew, bwo 75 Pl & SKEY ol Filled
capes, bt 67 o e by side < 25 feach; 11 aFTh 6
SEV K0 wand, Jenminggs vacuum varialie, 25
HEHY pF s 10 KN - S0, Derek, KIGCY, callbsowok
adidresay, (9 WS- 400

BUYRSELLTRADE Mise s of LS Araleuar
Callboodes, 1974 thea 1980, SASE for list, Bob
Arrowsmilh, WAINKN, PO l6h, Anandabe, VA
2000, () 567160

FOR TRADE: Silver Marshal and 4-pn
Hamamuarhand pluggon il Wil tracke for Satsomal
W3 and FB-7 ool Hank Bredehorst, 2440
Adrian S, Newbwry Park, CA 1320 (R05) 495
o

FOR SALE-{ wveral Bads 1601 cap analyeer - $95,
Magnevosder owded I'T-6, devk and amp - $95,
several years of Bhewhett Pacboard hourmal - 510/ 57
Pl LIPS, Ted Shewart, WP, (5000 5317042
FAX 5M1-002

FREE Lomshung fow artspuer radee, parts, tubes,
schwrmates sl resdoratan v e Fos freecstahog
senwl 2-stammp LSASE e Haosweard W Coranedl, 2445
Lyttoreavalle B Ste. V7, Silver Spring, MDD 20930
01 ) 585K T

»n

HOE SALE EWBIN rovre, w /mabchang MT-11 14
showk omeomant, L omlly - $325 O8O Dierinis sl
THEET Py aLaade Hal | Hernabon, VA ZHIT L (7958
TAZ-Y

FOR SALE: Used technical books raddio,
whectronies, math, military, magpaeines, el List: $1
fetamps OK )L Softwave, Dept. ER, 1515 Seshabaw,
it illes, BT 48002

FOR SALE: Tubes/semiconductors/ parts/
miasters S plhasno e les  vacdbos 1.'-';1\!'.I-‘fur.’_l.llul.rlgr
hist WF. Foen, 130 Marsh R, Bealeton, YA
T2 (708 4300

FOR TRADME: Ol 159400 Vilropbes buge trade for
oo Rangger in good -ese conils. Jim, A7 (402)
B3S-2117

FOR SALE: Matiomal MU-HH, 5% WANTED: NC-
1 HO-200, Ceeorpe, 27 Lo Flewha L, Santa
Barbara, CA CHO5 (BI5) 6423004

FOR SALE HP60RE w /inanuaal - S350, 5X-101A
S155 WANTEL: Handswitch knob for SX-101;
S1H reve, spkr for National HRO-5TAL Ben
Dieorvbit, WitlFIRLL, 908 Rosbsiny L, € ampbell, CA
S5O, {$08) T74-0772

FOR SALE: Colline manuals {oopees) - K-390
Maimtenanoe - $20 K- POA UOperators - $20. K-
A Mantenanoe (1% prest) - $6%, R-39)
Mammtenanoe {partal) - $45 NITFRY ME, (0784
BTN eves I wilhnads

ELECTRON TUBES: All types
traremutting,. rovewv g, obsaolkete, mak
tary--Large inventory Daily Elec-
tronmics Corp., 10814 NE ¥ith St Bs,
Vanouarver, WA SR (RI0) Ho-daiets7,
(203) W% AR5, FANX (206) 59%:- 5476




A G.Tannenbaum
IS T T T T S e
Electronic Service Data
PO, Box 110 Eosl Bockowoy MY, 11518
Phone 514 B87 DOST Fox 314 599 4523

FoR

VINTAGE PARTS &
SERVICE DATA
1920s-PRESENT

FREE CATAL(K:
CREDIT CARDS WELCOME

WANTELY, Crystals in FT-2M cases for the LW
portion of the bands. Tim, WIEXG, MA, (617)
4"” 2203 ll‘"

WANTELY: Instruction manual iy H‘mpﬂ for Hiath
SA 2950 antenna maltcher. Mills, KAHL, 631 #th
Ave, Hendersonville, NC 287

WANTED: WW [l Japaness military racdio
expupmerid ok any kind, lapunese imahe shurt paowchad
transedor and tube portable radics. Takasha Do,
1-20 4, Meraumisba, Seyabu, Vodobama fapan FAY
m FII'& "l:l'l H‘i&

th‘THl' Ilallu'u!'lﬂ‘ HA-5 "r A, johnson
Matchlsn tuner 250w /SWR swter; Eaoo T2 VHD
Lavonard, FL, (407) 546 847

WANTEL: Hallicralters HT-32 and SX-T00A 1o
puit om the air; also Knight BN, John, WAELNY],
G2 Ohlm B, Montrose, CCFRTA0T, (30 240
X751 1|."I.H."I-I

WANTEL: Hallicrafters 142 rﬂl-\-nllng hase for
SX-42 rewr; T/RT papertape & Eleinschmidt
“Tehetype” grarand literature, Tom Kleinschmidt,
SN Maple S5t Prospect s, LGN (708 255
H.I m

h‘ﬁNTl’.ﬂ' Slanual Jnd parts bor Colluns 3100-1
exciter; R-391 pomenclature plate. Terry
(VLsughhn, WESCVR, W Van Deasen S0,
Madison, W1 53715 (0K) I58- I810

WANTED: Flevtronosoe toel, Bromsen Brothers bug,
Pete, AAGFE, 5140 Gates Hid, Santa Rosa, CA
5404

- -

| Repair & refurbishment of older tube-
type amalrur equipment Fully FOC li-
censed; 35 years experience. Chuck
Banta, NeFX, Olaremaont, Calif. (LA arcal
909 593-1861

L —

WANTED: Rasdlar isguipanent, the biggzer Uhe betier?
Alsocarly TV cameras. Allan H. Weiner, ST Violet
Ave., Hvde Park, N'l 12538 1“1'|Hri e Ll

WANTED: Heath SH-10 558 ad e wrid fose ™
| smibrs Heath Mohawk EX-1 reve Al Flubbard,
WHESAX, 19% Fallen Leaf Lng, Los Altos, CA
SR (A5 M

WANTED: Znd IF module for RCA SHE 11, 12,0
I3 FDOR SALE: S408 - §850: BC-&81 - 380 Kem
Kolthofi, KEAXH, 5753 Daved PL, Fairfield, OF1
A5 (510 55821l

WANTEL: 1 AM mwds for Heath [V0C&0 oy
wirns fow Jodumamn Ranger L dial sy bor carfy
Halisrafiers gen oo, rov, outhoand mwsd drver
sanggeston b Jodraon Vidang L Jay Fink, NILAT,
8 Hlackman Ave, Bethel, CT 06801 (200) 7924266

ez ki U

WA'MTFI‘.I |l'|1"|lllll-“I- mclin Marine AL TN anto
ilirection frvdler; alsotobuoy REA, RIL BB recvrs
Jushu Hlartman, 1 Woodhenge Cir, Londonderry,
B OO, (6l ) ANT-2R19

Electric Radio
T-Shirts

The front displays the logo from
I the cover of ER (the fube ouiline, I
Eleciric Radio, and celebrating a
bygone era). The back has "Real
Radiox Glow in the Dark" (used
with the permission of Classic
Radio).
The T-shirty are U.S. made by
Haynes and come in 5-M-1-XI.
and XXIL($! extra)
The codow is just a litile fighier than
the cover of ER.
£15 delivered.
Monrey back guaranter.

ER, Box 57, Hesperus, CO 81326




WANTED: Any condition, Hallicrafters S-30 radio compass and '-;-‘{?p!
panoramic adaptor as shown. Chuck Dachis, "The Hallicrafter Collector’,
!LISIIJ Russell Dr., Austin, Texas 78745 (512) 443-5027

TRADE: Meverwr 1500 AM/OW nulitary smitr
wfeaciler & afl ovabs, | R-17 MHe Do lisdes mew
spare fube BRI, munl, works great, books
ool WANTELE. € olliss (mithee) 75A-1, A AS
or Ad owi fAM Liler. Will take URE-8H il 0 cabs
et arud i -h.q-u Call Bl WASIDHH. MA
(6] 4257027

FOR SALE Collins meathall Lapel pin - $595
£55 & H George Pugsiley, Walll 1062 Via
Rancha Prky, Fsoondico, CA S2H129

FOR SALE: R1ID5] rewrs, exe. conids, clsaned
completely checked, variows musdels to choose
frowm. Shawen Diandesls, (3 14) %0523

FOR SALE: Level maters for Collins B 92 /URR
rovrs, i < B, LIS popaid . Elenmis, WACYW AR,
[316) X25-N787 (o), 22529 (n)

FOR SALE or TRADE: M5 WW Il stals, in CR
LA AR balibiors, HTO0-HMND kes - 55 mach, SASE for
st Presd Clingger, WARK]), 417 Neswschiwsd Dir,
Caalion, UV 4483

FOR SALE: Globw Scout 65A, works greal - 565
Cllobsr FOCS- 0N wnle, il - §75, Hlallicraltess5-130
rovr, i - $5%; oo P30 modwlator - 65 Bl Ny
914 1566551

FOR SALE: K- ¥ rove o, servior manaal - 550
LR 25 vy s e, owet ecosdd itoned w

acr. - STAY, samw, e, ol eeconditiomed - §95 1

ship. Jor Bumyasd, 1601 Lesngton St Waoo, TX
MT1-1700 (817 75816l

FOR SALE Dwaba 2A0) - §75% WANTED: Dyaks
SWAA. 512 marvual [oopry CKCE et dials, NC-
Y Dy DeWoewar, 917 Eant Bh S8 Tacorna
WA S () 477 TR

FOR SALE T ' 5 reprint of Lactosry schemat for
Collires KW-1. Please sersd 525 ppd US 30 Tom
Berry, K9ZVE, 1617 W Highlared, € hacago, 1l
A0 TV 2625

HOR 5ALE: “wemsl A8 o bt o vointags & mulitary
ham gear and hiterabune Dayve Manlos, WO N
POME 1, Fasrmmawand, [N 40072500001

FOR SALE: Heath AT- 1, nsow comsads - S 110 At
AEVIRA AM sl sovr s b by KF funal, w

mux - SN Franklin Albanese, 1610 Frince 58, M
Berkedey, CA BRI (S10) 452005

FOR SALE: (3) Rangers - 8375, Viking HCDC /122
VO - BOx 2199 05T s - S100. Ceonge,
WARLIY X, 515 17th St SW, Row heester, MN 555000

FOR SALE: REare Johnson Dual Desk KW o
sl i --1|'- w / fedhrvsons prroamotional liferature, in
very micecond . O 8ers consbdored. Merle Croowliy,
WIGES, OB 476, Sumteeville, PLOTISHS, ()
Wal- 1

FOR SALE: Hiath SU-300/ 50401 - S19%; ORP
ampy, v e ol BLFG, 1-100W in, 5 Win - 150 W
o, o, T meters - $225 singghe 35007 prlate
chmr, 1208 prim,, TROOY /2500V sec, - $7), Jravir 4
AWTs - A5, Yaesa FV-HNMHE VO - SHN, thrust
bearing - $4%; [(3) 40 XHNY s - §75; Johnson Viking
parts radio - $6l, Lane, CA, (619) 462 - 18T

FOH TRADE: X 42, very good lor very good 5K
N, Valiamt I; Rargeer 1; (2) Mabchbaons X75W w
maeterns; Advenburer; 122 VLY UF musdel A Slicer
¥ 200 VHF 152, HX-10, o calwinet: gz bwiow, il
Acmco stull. WANTEL: HT 44w/ pe; nice froms
] bow B- S8R, pespmomnea kawols bosr SX- 100, Collines
raduom aned aocs, i work g UK. L ash odlfer
coaviiderad Fred Wabaw KBRSWEE 5851 W St
S M Juee TN ATSYH

FOR SALE: Hallioraiers 5500, VO - 575 Dyake
ZAC C-multeplees, VO - 555, Hieath HW.- 16, e

$125 Mo Prester, 1V Hadge B | West Milbhond
N 0740 (N TR 2N

FOR SALE Furst wseer frsemsdly coroued low carly B -
HE s Semald §2 ¢ (1) 3 29 stamps. Koy Laran, 1724

2 Corbam Ave W Liw Argebes, O A 0495714



W7FG Vintage Manuals
3300 Waysi
Bartlesville, OK 74006
(S00)-807-6146 (918) 333-TR93

*vunmly binders with protective covers

* 7 davs a week

Masi popular military manuals in stock, ART-13, T-368, B-190, ARC-5, etc.

“over NNN) mmosmssinly o afewd ™

Codtans, v, Ciloddr, Hallsrrafters, Hommarfand, Heatiskin, folnue Natonal, Swean, ot ot

Drive E-j
oo

* SASE for our lntest catalog

“rmesd Newith andes in st k™

—J

FOR SALE EIT bor EWM-T and S-Line Mo
il bt bor KWA-2 $5995 besbed /4295 fowr
kot SASE fow details sl onder inbo. Jobn Wiebd,
WIETC, Bos 747, Ambwerst, NH (00031

FOR SALE: FRU4T LSB/USE kit - $0 new
machred coan andenna panel - $9 AN restorable
Jay Craswordl, WILYVNE, 121 West $th St fovdan,
MM SA2- 1000 (B12) 492 903

FOR SALE: | heathbot lve= om mn hidorscal anec
ot by employers. Quality 1 24-page illustrated
bk $9.595 pontpail. Heath Nostalgs, 430 19665
SW., Suite B-1 11, Lynnwood, WA 950066754

FOR SALE: Swetiomal whip ant. by Briztol, w/
insulator base, surplus, new - $40, copper clad
wire, twistedd, Bare 002 - 200 alunarm #0,
simgle, bare - S08 per 1 Joss, WHUAS, (916) 731-
Hanl

FOR SALE: Maruls, M plus, lab et eguipmasnt,
military, amateur racbis, Mo bt Best offer ST
Carber, I, WANHIC, 100 00077, Indialantic, FI
FPMERIPT. (A0 T27-001 5

FOR SALE: A2 - S35 1000 - S0, VF-D - 525,
ol T e, VPN 000 Al T-50 - 445, Viking:
SO0 - $555; BC-4A2A - §15; CF 1C-45H VO - $50,
Shore FOUEY - BO OO mimiature caps chacker - $10,
Heeath 126 cap checker - $45 HO-1H0A w fclock -
$125, 553 - 50, partong S-40 (o pawr xfined. Joe
Shoss, KTMES, (200) 747-5349

FOR SALE: Lysoo maosdel 600 wmitr, VIO - %65 +
shpy;, Raduo Shasck Clisbse Pateol SW orovr, Vi - 530
¢ postage. Al Kaer, W2ZVER, 713 Mardowe Rd.,
Cherry Hall, MN] (8003 1551 (6m) 424-5387

Electric Radio Hats
Fimest quality, U5, made,
tam im color,
rmbrosdered VR logwo,
$15 delivered,
ER, Bax 57, Hesperus CO, $13126

FOR SALE: Heath CGR-91, past chipgasd, spho
bure, VO b §05 S 000, ks prend bt cheaed,
g ks, we / mancal - 575 Fioo 3600 soope, bad
HY, v o, sow b knsls rome - $45, Hewlett

Packarnd SO0H forg mecter, 10 cps - 100 ke, works,
vk cal - $50, Heath V-5 VTVM, o beacks, nevds
cheaning - $15% MESA /U VOM, works FB, no
vower, o e front, w/lewds & manaal copy -
S0 Weston 779 wonsd-cane VOM, V0 condx w/
leads - $35; Heath XR-1L lesther cme AM 55
prortable, dead, nevsds TLC, w fong. manual - $15;
Bendin NVA-ZA nav. & RA-ZIA rovr, tggged 104
072 “servicable part” by A% (FAA repair sta
1) Memphis, TR - 525 euch, Bogen MX 8 Series
C-100 PA amp, newds toubes, minor ned - §50;
Panaonic T-HOMEY choome-front portalsde, VO
comwhx, works FB - $05; Harmon: Kardon " Festival”
AMFM D110 chaspls only, mo tubes, kol
coweer - 525, Bakelite table sets - Motorola POXM;
Salvrborue ROIPD AN Mhone, Croshey n280 AN/
SW T Tombstone” S-button; ROA BX501, works bt
et bacled esterbior - $15 ean by Zemith SLA T Black
plastic portalile, works PR bt seeatchy sph, has
‘wavomagnet’ antenma -S40 S5 atufl - Silvertone
chiled's d-spvd b o 320, lisokes g, nevds,
meedbs: (label missing) AM/FM/TV portable;
Magrnasonic AMSFM leatherotie; Arvin AM/PB/S
TWIVEIE S MB/SSW M whew ! black leathenetie
BORTS-19; all $15 each (last 3 verified o), T-150
rvstrusctaon maneal copy, TR0 DOOE-1 (1Ot 439
Advanced Instrument Flying, RCA Super
Flestiomwe, DN D0 Eair cover ), Heath CGR- 12V oclinck
rabnes, Ao Bachsol wrouat |lmsook, Allesd Kadio
Basslders Hamadbhowdk - 45 each mamaal. All ilemns
predpand, (WY MNon-ops, e manuals anbess
nastesd WANTELE Bury cor tracke bor grasd / repunrabibe
CRC-NHM. Erc Jowses, NATOC, B 11, Box 497,
Florence, Al ¥l (205) Ded-0675 Collevt calls
will b st

FOR SALE: Kepair of TV-7 tube testers and
calderatman |l fos ard then venty caldseatun of
womar TV-7 bk besster fusr S0 plus shypg o returm i
mra b s hurve meters b pepuin thaeer s
wth Dharsed Mok, 1075 E Dvssert Lane Phesvs,
A B, (e 2 TA21 v



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, T5A-2A and 75A-3 HF amaleur 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.

FOR SALE Hallis rafters S- 130 unebewhasd - 575
50 shpg Mormow SBE, unchecked - 525 + $5
shpy: SW-3 replacensent plug- i ool forms - $7 50
each SW -3 chata puschiet - §5 ¢ §1 S0ahpy S6d /W
11 plug-is replacements - 2 for 555 « $3shpe ki
wfmr rebsuill w / ASM neew wenddings - $15 o 520
ench + 53 shpg. Jamws Fresl, K1, Cutler, 1IN 465900
017} 268-2214

FOR SALE: SASE tor list ol vintage ham parts,
euipavent and rilated publications. KC4S], 104
Glenwis] L, Willuamsburg, VA ZY185

FOR SALE: Niw pin Male & Female (ictal siee)
comnectonrs (Fits Jobmson smites) new - $15 for 10
connectors plus 53 LTS, Kon, KCRYWTO, PO 78S,
Santy Rowa, CA 95402, (FO7) SW-R31%

FOR SALEMTRALIG 'rsmsmbtbings S Hecey ing
Psbwss, rwew anad s, EAASE for list, | eollect ald
and undgue tabws of any typse WANTED: Taylor
and Heinte-Kaufman types and large tubes from
the old Eimac e 1557 theough 20007 for dis-
play, Joln H. Walker Jr. 16112 W. 125th 51,
(Mathe, K5 GG (9173) TH2 6455

FOR SALE: H-I" A-Dawdio osc., Late mig.. narmow
fromt, OK condx - $47; Magneconder 1IT6 taps
playback line amp, w/pp 6VES and leviel mater,
age showang bul intact - 357 WANTED: An

Bectrovomoe AW andio s froem the 505 Marty
Reymoldds, AA4RM, (4) W5 9280

All back mwsues are available at 330 pes
yearor 33 fow individual copies.  Buy the
entire first 5 yoars (0] -860) for $125 and
ave 525 This price mchsdes delivery m
the LS. Fawewpn orders please imguure

P.0. Box 6160 |
Nogales, AZ 85628-6160
TEL: 602-281-1681
FAX: 602-281-1684
HOR SALE: Collrs 8L IA WKW amir - S50
Conllfires. L 00 PO W sty sy cvemds - S0 500

LIRCG-H rerate cxmilrod amit - 375, Western Fle

tric 20 portable audio miver - 5759 carly RUCA
77 desk standd - 125, Rockwell Collins HF 8072
solid state pwr sply - 850, HI® 182T with 8558
spex. analyzer - $IESE SenAir DUL- 100 digital
antenna coupler - B850 Fregquency  Electronies
FETHEA-A orystal frosg, standarnd - $375, Andrew
I-5/8 flanged righd coaxhal transmissun line o

bows, adapters, ot - $250, also, 1-5/78th antenna
switich - 8% Collims 50) - 32300k Collins 5 line BN
Ha filter; KWH 80 e filber basard - $100, oven
board - 175, 10 cablo - 895, Blower kit - $150; 5
line rackmonmimt - $75; &0FT-1 ad), |.|||1|.1Ir' L M
o, Colling S0th year madalion - $20; orig,
Colling 5 year paper welght - $50; Cates,
Collins, RUA broadeast catalogs < inguine Jim
Shitzinger, WAMEX, CA, (HO5) 259311, FAX
2549-3R830

FOR SALE: Thowsands of Tested Tubwes w/ war
ranty! 1 have aciuined many comoun tubes e
cently Buy thaoeas spare lubes for your tubse ra
dio, amdio, ham and edectronie goar, Prioes ane
abowul 3PS ol mew for (ubes with a warmanty,
many about $1. Most are waxd | have buncbes of
octal, oldder, 7 and @ pin tulss. Al lested on TV
7 tester and bowed. | give a 3 day warranty
Sevud weants or SASE with two stamps for it
Damied MNebaw, 1025 E Deart Lo, Phoeniy, A7
B0 (2] 24737421 eves

FOR SALE K- F0A carmwyt bevel mwters - S0 each:
orverhaubed K- F0A Comeros I'TOS - $0 cach. M
shpp. Clak Hatch, WOBT, 246 SF Pock Rd,
Topwha, KS ahadls (9173) 2352721

FOR SALE: odurvson SE0 - 100D PU only ( hach
Graves, KIWHY, 1 N Ouk G, Speanpgfuckd,
MO sSED (417) 5637415



naine il, we may have il

Purchase Radio Supply
327 East Howver Avenue
Ann Arber, Michigan 48104

PURCHASE RADIO SUPPLY

Electric Radio enthusiasts. Tired of antisteptic electronics stores” The answer to this sad
comhton s a heavy dose of Purchase Radio Supply.
Looking fo ransmitting and receiving tubes, components, hardware, and poblications™ You

TEL (313) 668-8696
FAX (31}) 668-RROZ

WANTED: BC - S46and ARC 5 rovrs, 550 150k Hr
arad 153 MHe Don Hilliard, WOTW, Hi 5, Bos
2!4 Mrumba, WY r-uﬁtl I Iﬁ'l w

“m’fEl} Inq.ll.lrr / pasrts. b “'I'.l"r".id"fh. Mavy
BN, ANSAPN-ZA, Army BC-647, BC-685, BC-929
Williamn [osuneile, W6 Sousth Chwester, Park. Ridge.
IL bl mmm"- }nu

WA.N'I'I]} "-l.pnnt IIl—F" WP wmtrs, 415 mx
amp; Mational HEOSSAT sovr, BW BYL coibs,
especially BVLA5. FOR SALE: Parts umit for
Hrath Serwca wmitr. Thanks' Tosm Serath, BNSAMA,
130 Elnungton Dy, Cypees, TH 774292062
(713) 3% 100 (h). 9576420 (w)

WANTED: Schematuos/manuals for RCA WV-
TAC VTVM, WHR- s, joon; Hickock 185X <ig
e Procision 2000 (6U8, 6ALK, 5Y3) sig. pen
Jack Bertholl, WAACSM, RI0% N.W. 58 Ci,
Tamiru,l'l LEEM

W.&NTEI} Mane wh\- ol fosr H&W S1NHE; alm
Comusal sy sply, W or RN lor (-6AHB, Sam,
MNAVIB, m:h]' !H“i e

WANTED: Tube amps by lum hild, Heath,
Fishier, Altee, Molntosh, Westermn Electne, RUCA,
et Any other melated FEFL components and 1it-
erature, Al varly battery radios and related
parts, lubies amd lierature. TRADE: Al NIB (2)
FI5H, (1) SRAGY, (1) 807, (4) 38-24, (3) 6iMG
Thanks. Tim Phelan, 845 Lilybud, Ballwn, MY
61, (314) 2279004

Fn..;m Sales-Service-Parts }
SASE for info
Miltronix, POR 31541

oo S

Transformers
For Vintage Equipment

We rebuild xfmrs to original

specifications. Max Kunz, Rt 7, Box
458, Conroe, TX 77384, (409) 321- ml|

5

-

g N
Lucas Transformer Co.
Orthisil High Efficiency Design

SVICT, W0 AMP - 558
TS VT, 21 AMP - SHE
SKW -39 TS KW - 5145
TEW-SI6% 15KW .- SIES
ZOKW-31'"" TSKEW-5215
DKW -850 LS KW - 5280
ADKW - 312
* IO VAC Inprit - Cont. Duty Rated
* For S5(0F% Dyaty 1.5 (x) KW Raning
* You Choose Secondary Voltage
* Modulation Xfmrs To Yonr Specs
* 45 Years Experience
virttage gear replacement xfmrs
chokes and capacitors also available
Lucas Transformer Co.
THLA N, 9 Mile, Lake City, M1 49651

(616 229-4318
Visa-Mugter Card Accepled

. >

WAMNTEL: M Mundo Silvercommunications rovrs
mashels WA, 54 5B, 50, 50, 14-15, and Masterpicoe
- Woorking or non-working Mint or parts sets.
Michael Feldi, 12005 Somerset Way, E, Carmel, [N
-IHD'! i'l 1 T] H-H -I'Iﬂ'r

WANTELD: Original m.mu.u.- ANI&R{ 1, AM/J
ARNG, ANJAFSIYL, AVTTIZAGO9, TAIZB TRY,
SO, SCRIA, BOI22, THL. Clanrmann, XThis
ave Cros-Malhon, Y5000 Rennes, Francoe

WANTED: WW I Bendix AT smir and
dynamotor, National NC-120 rovr; 1930- 1950

Mechanics. magarmes. Model CA10 or
CAISor G511 T prortable radio. Harry L
McCall, KBACSY, K 1, Box 244, Ennice, NC 8621
ml ﬂmw:ﬂlﬁ

WANTED: Knighthn iﬁru‘rmum or VD
that will work with the T-8l Dave, WASYRE,
(B T5) ety 1 1




e A T e

._:.1'.':L.|. S o By

e T

Collins 75A-4 Modification Compendium- all the fuctory modification bulletins from Collins
Radio Company, all the articles printed in O, Ham Radio, QST and ER, 85 pages - $18

Service Modilication Compendium for the 5-Line, KWM- 1[2[2A series - 260 pages - $40
Service Modification Compendium for the KW5-1, 32V and 75A series - 42 pages - 312
‘hhﬂ-hﬁm Money Back Guaruntee.

ER, Box 57, Hesperus, CO 81326

>

FOR SALE: Heath SB-&10 momnilor sosps, o
amembly manaal, et mint concds, 1 owirers -
SIS Victor, CA, (805 581-5317

MMEIE“MIJMIMHM
rew, m wabed, wased, protective cartons. Extra
carparsy, demamant, wvndruc e, oo, iwchusded
L weath vartually all WW 11, andd mony Later,
ooenbat s clarsdestiree radios - $20 Corae KIMYLY,
A [HIXD) b 19-(FK)

FOR SALE: Technical Materiel Corp. TAC-1 tuner
4250 Randy, WATCPA, (402) 266 225 FAX 263-
W

FOR SALE: (1K1 f‘]wa’nm $£50; TCS BRX/
T cabsbes, by, splir and ant. tuner - S3EY; TM-

300, BC-221, first generation copy, bound - $25 K

W0 Maintenancoe TMW, bourd copry - $35: ARC-12
mwvr w/dynamolor and schematic - $25;
moniftorsope modude, X withdoos - 35, HIPH0A
True KMS mwster - §250; ART-123 - call, 28V0C /50
amp pwr sply, pu only - call; LISM-207 550 MHe
cosarvbeer, LIPS prabid lower 48 $150, R-390A erngraved
front panel, with handles - $65 BC-614 speech
amp w / docs - $75; Heath TX-1 - $175 or trade fur
RX-1 - call; KWM-2, 51602, WE - $475; dual 5 uF/
AN ol 15 e WMV GG iy cos - el THA L
by P15V AL solid-state 4001 L2 inverter, appros, 250
watts, w/docy - 875 X150 sockets-chimneys -
$15/5et; LSASE w/2 stamps for Hst, Bob Miller,
KE&F, 9655 Appalachian Dr., Sacramento, CA
G5H27. (916) N62-54K1, 696277, e-mal,
rmmiIHrﬁtrlﬂun cum

lﬂl SALE: Used luh- list, gnnl selection and

quality, SASE. Bl McCombs, WBOWNO, 10532
Barthett 1, Wichita, KS67212-1212

VINTAGE ANTHOLOGY - BOOK 1
A collextion of 29 artic = written for ER by
[Rave lshmaed, WABVYLL

*81/T x 117 sparal-bound, 199 pgs

* 10 neewe unpubleded artubes

* Many pubsdebed articles have been revised
amd expanded

* 11 howmwdvrew anad 4 rebanld / restoraton
propets

* 18 schematcs, B tables and 5 graphs
B4 x 6" BEW photos

$14.95 plus 82 dih-class postage or #4 1st-
clases postage. CA rosdents please add 7.75%

DWI Engineering, I"0. Box 3611, Costa

Mesa, CA 926268-3011

b r

FOR SALE: The cleamest Hallioralters SX-71 (W/

15M ) youneveer saw - psofbess! Absidutely beaatifal
$2000 plus shjre, Michael Crestohl, 260 Naham

Kol Naahant, MA (11906 1342, (617) 5815479

FOR SALE: Irlphlt M2 b Wester, mmplrh'.
o] matier, tester restorable, bul vase poor - 515
AP0 A/ A DV work ingg, manual, probes
-§2%; Heath AV2 ACYVM, exc. comd s, manual -$10
Hill MeCombs, WHOWND, 10537 Barthett Cr,
Wichita, K.*\ llﬂ'l! 1212, (M6) 722 .-'M"l

FOR SALE: Hallicrafters SK- 160 w / ps. B stremely
low hours, mint - S200 shpd. Joseph Falcone,
AASHY, 00 Town Cenber, Ste. 2370, Southdield,
M 45075, (B0 4% TN keave message

(201) 751-2591, (B0O) 526-1275
FAX (201) 481-1524

TUBES BOUGHT & SOLD

Industrial - Power - Receiving - Special Purpose - CRT's
Vast Inventory
Contact Donna, Sales Manager, United Electronics Co. (est. 1920)

Tﬂrﬂqﬁrﬂdﬂ:mﬁdﬂmﬂu&bﬂfwﬂ




Collins S5-Line Rubber Feet
Current production replacement Feet,
manulactured by Collins.

Minimum order - 12 for 349

1349 -3 MVech .

SO0 - §.6 Veach Shipping included.
1N} prlars - call

Tom Nicholson, KAIBAZ

33 Hull 51

Shelton, CT Dadl4

{203) 924-56135 10AM - 6PM EST
(20%) Mob D4R eves EST

WANTED: | Lallaralters SK- NE0A FIA-300 5%
BE SN-T3 Colles TSA-, KWS-1, 32V-1 5151
Hand, WIFSJFR, Sy Sed 4205

WANTED: Matwral HRO-S0TS sphr o mnant
oorads & Matwonal NUCL- 200 Sem Macy, NYWAF,
A hemvweoned Traal, Elgan, 11600 20 (U 69500 1K

WANTELYE: Junbes EMME 050 povr for muan tumang,

assemibly parts. KenSands, KETFL, 11152 Edington
B, Livonia, M1 48150 (313) 522-8645

WANTELY Paying imumediate cashi bor odd Fender
and VOX puitar amplifiers. Frank Ceaga, AI9T,
Foas W Fowesd Hlomme 84, Cavendacld, W1 53228

WANTED:Collectmg Pre- P50comimercially built
amaleur pear; smbes, reves & acoessores. Lean
Showalter, WABPIR, TRI6 Redberry 5L, NW,
Albucuerouee, MM ET120 (S05) BR-ST
WANTED: Highest quality, early-mid 19306
commercial (Colline/ National) or home made
exciler or smibr, W - NNW, OCW, [hl)-80-40-20
capable, as compankon o HECY. Wrile or call. John
Petrich, WTHIOH, B300-1al Ave, NE Sie. 30,
Erslmmowad, WA S5 H5E (206) Sal. 1256

WANTELD: Collins Amabeur catabogs, sales
teratune, manvsaks, promotseal dene & Sgonak
Exhand, KDl TE, O8 92 Fl Torn, CA 92600
(R [T14) BS54l

WANTED: Dead Adles 180 210X, 215X amad IS0
radie ot prarts. [evmnes Patch, WALTWAR. (3le)
IP N AL 2N im)

WANTED: Help Vibeopdes baokd s Comnpany
colbectwmod Vibwopsdes bups, beysand memweabiia
Call Mich, WAMNTE, s The Vilwopdes Uin, (SINT)
4TH-BNT

Please remember to count the words
in your ad. IT vou are over 20 words,

please send 20 cents for cach exira
ward.

incle Dave's Whreless World

Just as we were going to the printer we learned that David
Kamlin, AB6XK, owner of “Uncle Dave’s Wireless World”,
had died on March 6, after a lengthy illness.

At this time we have no information regarding the status of his

business.
We send our condolences to his wife and family.




TUBES * PARTS » SUPPLIES

YOUR COMPLETE SOURCE
TUBES CAPACITORS
000 o, rescoreg A piagh wollage sesctrohytic ard
achusivial Typees o Stonh rrylew Capacions for hibe

iy earty s ofegr [= =T 1
Types. Dl [ i

LITERATRE
TR Ol L E nlenass allenng o Weeaboe
Hiare e et fuomees Bl e ardd bhooks on o ke
o moD TErdyrrery wul % e 8 COMETRNaC RO S
e P o R s el may Wb d3ta 3y concasl
Ay W
PARTS
Resmior: Lempe bl TFVLES
sockety obeSorretert il Cheerscaes. st oogaprmnt
oy, ot vl dory s Ll

W1 5 Maple Avenuo, Tempe, A7 BS2EL Phite (S02) B20-5411, FAX (S0X) B20-8683

— —~ ——
Subscription Information

Rates within the U.S.

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

Canada by Air (only).....LL.S. $39
Other Foreign Countries by Air (only).... U.S. §70

Guaranteed Refund at any time for issues remaining on subscription

subscribe by mail or phone .

ER
P.O. Box 57
Hesperus, CO 81326 Phone/FAX (303) 247-4935
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