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'EDITOR'S COMMENTS |

Shirley and | had a greal time al Davton again this year. Although it's a hassle
getting Lo and from there - this year we flew out and it really wasn't that much easier
than driving - it's all worth it and we'll be there again next year. Whal we enjoy most
s mevting our subscribers. s always a great treal o put a face with a voice we
know from the telephone or over the air

It's like a pilgrimage in many ways. As some religious groups might travel lo a
shrine for blessings or sanctifications we travel to Davton to celebrate our hobby
with our fellow hams. There's definitely something mystical about it all

The amount of vintage gear there this year was down from last year and prices
were up. It seemed like everybody there was looking for boatanchors, And it
seemied to mae thatl there were more foreign hams who were looking for vintage gear
this year than last, Attendance at the AM forum this year was up considerably from
last year, see KWIT's report on page 3 Interest in vintage / AM operation/ collecting
is certainly on the rise.

To finish up I'd I'd like 1o report that 1 am the new editor of the QCWA Journal,
a quarterly published by the Quarter Century Wireless Association. Probably the
best part of this job will be working for Lew MoCoy, WHICP, QCW A President, one
of the last {and maybe the most notable) of the old QST /CQ writers. Lew started
writing lor QST in 1949; today at the age of 79 he's still going strong. 1'll be talking
more aboul this experience in future ssues. NOCSW
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LETTERS

Dear ER

The February issue (#70) of ER car-
ried a feature on the Navy TBL trans-
mitter. | thought | might share a few
ruminations on my experiences with
TBL's.

I ran across my first TBL when | was
going through the Navy's Electronics
Technician course at NTC Great Lakes
(IL). During the second week of the
course on transmilters we were allowed
to examine and learn how to service
them. [ can remember one of our class
set the LR frequency standard to 500
kcs and tuned the MO stage to that
frequency and we all learned about
“peaking grids and dipping plates™. We
got a severe reprimand from the school
commander because we had set off
many ore boat alarms all over the Grealt
Lakes area.

I did not see another TBL until | went
aboard the USS McCaffery (DDE-860)
in late 1959. | was detailed to repair the
"emergency” TBL and the attendant
RBA/RBB/RBC receivers. The main
radio shack had one of the then new
AN/SRT-15', This rig turned out to be
rather unreliable whenever we fired our
5"/38% or the rough weather off Cape
Hatteras would cause any severe vibra-
tion,

The ald TBL gave a good account of
itself whenever it was used and except
for producing a somewhat wobbly note
never failed while | was on board. When
sitting in Main Radio the Sparks and |
could tell which of the squadron’s ships
were on TBL's. The longwire antennas
used with the TBL would swing around
quite a bit in bad weather and change
the loading of the final, all the way back
to the MO. The note swung several hun-
dred cycles at times. Another cause may
have been the large MG set that pow-

ered the transmitter. You could hear
the MG set pick-up and slow slightly as
the ship rolled. As | remember we used
a large 2 HP, 3 phase motor and 2 gen-
erators for HV, low voltage and bias.
Although | cannot remember how we
lit the filaments | believe it was a sepa-
rate filament pig that ran off the 110
VAC lines.

Servicing the TBL was a dream. Just
loosen the side panel thumb screws and
lift the sides and you could get inside
the chassis. Lots of room inside. | am
not sure what the final tube was, an 852
or 860 | think. The tube had two large
knobs on the side and top of a round
envelope with wire leads for the plate
and grid. These went o screw-down
terminals. The tube could then be
twisted out of the bayonet-type base
and removed. The only difficult stage
to work on was the MO, It was a large
die-cast box lined with some sort of
cloth or batting for thermal insulation.
Tuning was easy enough once you
learned the drill. We always set the
frequency with an LM and then ran up
the various stages peaking and dipping.
There was an RF ammeter near the top
of the transmitter. In the installation on
the old 860 we had a large bronze pipe
which covered the antenna lead-in. This
ran several feet o another bulkhead on
which was mounted the antenna con-
nector and grounding mechanism.
There was a large wooden handle at-
tached to a large knife-switch. One po-
sition was for ground the other for the
antenna.

| can remember on one occasion we
had to fuel up from a tanker and stand-
ing orders were to ground all HF anten-
nas while alongside. Having finished
fueling we continued on our way to-
ward our homeport of Newport (RI).
We used a standard pilot frequency in
the VLF range and as we neared port |
was ordered to tune up the TBL. After
setting the MO frequency the interme-
diate stages were tuned. I noticed it was

continued on page 15



AM International UEdate

by Dale Gagnon, KWI1I, President

Dayton Hamvention

Over one hundred people attended
the AM Forum in Dayton on April 29th,
Several announcements were made dur-
ing the AMI Update. AMI news will be
transmilted over the Gateway 160 Meter
Net. A Canadian AMI Region will be
formed and is in need of an AMI Direc-
tor volunteer. Membership stands at
nppﬂlmmalvt}r 740 with over $300 in
the bank. New AMI brochures will be
designed and produced over the next
few months,

The pictorial segment of the Forum
was titled “Broadcast Transformer Con-
version Tips™. John, W6BM, sent in a
numbser of slides from his restoration of
a Collins 20K. John also had shdes of
WieTHW s station featuring a Collins
20T, Western Electric 12B/718B and
3000, WeHDU was shown moving his
massive Western Electric 443A1 KW
{Doherty modulation) transmitter into
his basement. Slides of WABKKM,
Wil and K6HOI were also included.
Hank, W2I10Q, spoke about his stratlegy
for achieving multiband use with his
Collins 20V, He showed shides of his
attached add-on cabinet, containing a
multiband RF deck which uses power
and audio from the broadcast transmit-
ter. Steve, NBJR], related his experience
acquiring and putting his General Elec-
tric BT-20-A on the air. Martin, K7BDY's
Gates 250 GY photos illustrated RF and
audio parts placement, as well as the
elbow room available inside tvpical old
broadcast transmitter cabs. | covered
some tune up tips and used photos of
transmitters and output circuit compo-
nents from my Collins 3000 and from
the RCA BTA-250M transmitters in-
stalled at AB9G and KKI1K.

The panel was manned by Jim (K9R]),
Harold (NEFRP), John (WB5HRI) and
Jim (WA4PNM), Each gave a report of

AM operations in his arca. The need for
powerful AM stations to anchor AM
Q50 activity in AM windows was a
commaon theme. Deliberate interference
is bevoming a major problem. On the
positive side, there are many new AM
stations coming on the air

The Forum lasted one hour. The new
meeting room wasa great improvement
from earlier vears. In the evening 20 or
more AMers gathered for several hours
at a neighboring pizza restaurant to
swap stories and relax.
Armed Forces Day Operating Evenl

Il you receive ER before May 20 be
sure o spend some time participating
on that day. For more particulars, check
out last month’s ER, page 3.
Marlin's Hamfest Special Event Sta-
tion

Dale Braun, WDSGWH, writes to an-
nounce a special event station will be
operating on Saturday, June 3 from 1300
- 1900 UTC (8:00 - 2:00PM CDT) on
T2909-7295 kHz, AM under call sign
WJ9Y from Glenwood City, Wl Thas
operation is in recognition of the third
annual “Marlin's Hamfest®, an event
held each year as a service to regional
amateurs who like to build their own
equipment and restore and operate vin-
tage equipment. Q5L's received (from
SWL's as well) will be answered with s
special certificate. ER
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NKVD Spy Radio

by LTC William L. Howard
219 Harborview Lane
Largo, FL 34640

The NKVID was the predecessor of
the Soviet KGB, the main organization
responsible for both internal security
and external security. External security
included secret agents operating in for-
eign locations or behind enemy lines.
Rarely does equipment surface that was
designed for use by the NKVD. Clan-
destine radios were no exception and
there were severe penalties for anyone
who had one of these sets outside the
normal issue channels. One of the rar-
est items, a clandestine set, was located
in the possession of a Ham radio opera-
tor in Karelia. I was one of three indi-
viduals who acted as "middleman" for a
collector in the U.5.A. As such | had the
chance to examine this set in some de-

tail.

The radio station, as received in the
U.S., consisted of three units, a power
supply, a receiver and a transmitter. We
were fortunate to receive the transmitter
key with the set as well as some spare
Russian tubes. All three elements were
mounted on steel bases and housed in
aluminum cases. All three cases appeared
to have been stamped from the same set
of dies. Each case is 188 x 105 x 55 mm in
size. The power supply appeared to be
the weakest part of the system, as the two
power rectifier tubes were mounted in
sockets on the top of the case. The power
supply used two 5Z4 tubes. These had to
be stored somewhere else when the sta-
tion was transported which meant they
were subject to breakage. On either side
of the tubes were four pin sockets where
power cords from the receiver and trans-
mitter were plugged in when the set was
in operation. The power transformer was
mounted in the center and made the unit

NKVD receiver, power supply, transmitter and key.



Transmitter, bottom view.

very heavy but was the best place for
balance. The power input section was at
the bottom of the case. The power cord
did not survive but power went through
a multiple tap switch to the transformer.
Power supply switch started at OFF and
had positions for 235V-220V-205V-150V-
110V-100V and 90V, which would allow
operation anywhere in the world. Inside
were some two-waltt resistors as well as
paper, mica, and electrolytic condensers.

Without taking the power supply
apart and checking the wiring,  am not
certain how it worked but I suspect that
the secondary had two high voltage
windings, one for transmitter and one
for receiver plate supplies and a two-
volt winding for tube filaments.

The transmitter is a one tube trans-
mitter based on the Soviet SO 257 tube.
The cover must be removed and the
entire unit taken out of the case to re-

continued next page



NKVD receiver, cabinet removed.

place the tube. The controls for this set
consist of a main tuning dial, a fine
tuning dial and a filament rheostat to
control voltage and a switch to control
radiated power marked HIGH and
LOW. Also on the front panel at the top
are a socket for the antenna, three sock-
ets for a plug-in meter marked F.V.,
P.V., and P.C. and the socket for the
ground connection. On one side is a
socket for a crystal and on the other side
a socket for the key.

The actual transmitter, once removed
from the case, consists of a steel box hous-
ing the VFO/XFO. I did not open the box
but the main tuning capacitor was in
there as well as the tube socket base,
crystal and key socket bases. Above the
box and on the steel frame were the fila-
ment rheostat and the fine tuning con-
trol, a small air trimmer. A screw-in light
bulb was also mounted there and could
be seen through a small glass window. A
bakelite board was also mounted which
contained resistors and capacitors. At the
very top was the coil of silver wire wound
on a ceramic base. The main tuning dial
had two colors, RED and BLACK. The
REDsectioncovered 2.7 MHz, to4.8 MHz
and the BLACK section covered 4.8 MHz
to 8.6 MHz.

The key for this set was very small,
measuring about 3" x 2". The cover could

be removed by loosening two small
screws and slipping the cover off to
reveal the contacts and adjusting screws.
Minor adjustments could be made to
the tension and contact travel with a
small screwdriver. The key could be
concealed in the palm of the hand but it
would prove difficult to operate. To
operate on a flat surface such as a table
would require one hand to hold the
base and the other to operate the key.
Since the cable for this key was missing,
there is no way to determine what dis-
tance the designers intended the key
was to be from the transmitter.

The receiver was also on a steel base
in an aluminum case and also had to be
removed from the case to change the
tubes. My Ham contact in Russia indi-
cated that the tubes used were the So-
viet SO-241(2K2M) and SO-242(2 A 1M).
The 50-241 is an IF, LF amplifier and
HF pentode while the SO-242 is a mixer
HF pentagrid tube. Both tubes have 2
volt filaments, and require plate volt-
age of 200 volts.

As with the transmitter, the
ing capacitor was in a steel box mounted
on a steel frame. The box was open to
reveal the capacitor as well as several
capacitors in metal cans and several other
resistors and capacitors. In the center sec-
tion were two wire-wound rheostats for

main tun-



Closeup of NKVD power supply.

filament voltage and REG CONTROL
which I assumed to be regeneration con-
trol. In the center was a three-position
switch, missing a control knob, which
was marked 2V /OFF/6V whose purpose
seemed to be uncertain. Above the cen-
tral portion were the three tubes, with
one tube shielded from the others by a
steel plate which T assumed was more for
support than for shielding. Under the
tubes, and on the front panel, were the
socket for the antenna, two three pinsock-
ets for the meter and the ground connec-
tion.

The main tuning dial was also color
coded, this time in YELLOW and BLUE.
The YELLOW covered 2.3MHz to 5.2
MHz and the BLUE covered 4.5 MHz to
10 MHz. As in the transmitter all parts
were numbered with paper tags, many
of which were still present. Soviet sche-
matics have the parts numbered and
with the correct schematic in hand it
would be easy to identify which part
was what. Unlike comparable U.S. sets,
which have a schematic in the cover,
these sets had none.

The set was in my possession for such
a short time that I did not have time to
make a schematic or even a pictorial.
Numerous photographs were taken,
however. All the controls were marked
in English, in an effort to conceal its
origin from the casual observer. The set

was gone over in some detail by my
Russian Ham friend who assured me
that the internal parts were all of Rus-
sian origin.

The set is very compact, much more
so than comparable sets of WW 11, The
set was reported to have been in use as
a Ham station in Karelia before it began
its trip to America. [ would assume that
the set had a range of 100 to 200 miles
which would put the set within range of
a Soviet base station or an embassy. It
was thought that this station may have
been a predecessor to the Soviet "TEN-
SOR" station which came along later.
To the casual observer, the set resembled
the CIA's RS-6 set. (See Keith Melton's
book on CIA equipment.)

This set is probably one of the rarest
sets to find a home in the U.S. Unfortu-
nately, many of the accessories are miss-
ing including a technical manual but I
would guess that a partial listing of
accessories would include the antenna,
the ground wire, a meter to measure
current and voltage, a screwdriver and
an assortment of spare tubes, crystals
and a headset.

If anyone has any further knowledge
of this set, they are urged to contact the
author, either by phone or by mail. If
anyone desires a complete set of the pho-
tographs, please contact the author. ER



Converting a Three-Phase Power Supply to Single-Phase
e ———————8

by John Staples, WeBM
732 Cragmont

Berkeley, CA 24708  e-mail - Staples@Ibl.gov

Many transmitters that require three-
phase power can be easily converted to
single-phase without additional com-
ponents. Collectors are by passing many
interesting pieces of surplus or broad-
cast gear due 1o the three-phase power
requirement. 1 owill show you how to
assess the power supply of such equip-
ment and convert it to operate on single
phase power.

Three-phase power supplies provide
a number of advantages: less npple fil-
tering is required and the average rects-
fier current is reduced. However, in
such equipment, the design margins are
usually sufficient that conversion to
single-phase using the same trans-
former will resolt in completely sahs-
factory operabion, especially for ham
s

To determine the feasibility of suc-
cessful conversion, the power supply
configuration must be determined, and
some tests must be made on the power
transtormer. 1 will walk you through
the process,

Determine Your Power Supply

Configuration

Figures 1 through 4 illustrate the four
maost common three-phase power sup-
ply configurations. In each case the pri-
mary winding is assumed to be a delta-
configuration with each leg across one
leg of a 240-volt three-phase supply. |
will call each beg the "A”, "B or "C leg
The small dot at the end of each wind-
ing in the figures indicates the start of
each winding, and is keyed to the start
of the secondary winding with the same
letter designation. In many cases, each
primary winding has a series of voltage
taps, notindicated here, and some trans-
formers allow the three primary wind-

ings to be disconnected from each other,
which will be of use in measuring the
transformer characteristics.

Figures 1 and 2 show the most com-
mon secondary confligurations, the
delta-Y bridge and the delta-Y half-
wave. Figure 3 shows the delta-Y zig-
zivgy arvangement sometimaes tlound on
older transmitters, such as the Collins
20K or 20T series, Figure 4 shows the
delta-delta configuration sometimes
found in conjunction with adelta-Y and
used for additional low-voltage sup-
plies wound on the same transformers.
All of these configurations can be con
verted to single-phase power

The conversion consists of
revonlipuning the pomary winding and
leaving, the rectifier and lilter circuits
undisturbed. Some care is needed in
determining the proper reconliguration
of the primary to make best use of the
magnetic circuit (flux linkage) i the
transtormer and o assure that the DC
oulput voltage s satisfactory.

Flux Linkage

First, a little discussion about flux
linkage in the transformer. Most three-
phase power transformers contain three
sets of primary /secondary windingsas
shown in Figure 5, wound on three legs
of an "E"-shaped core. It s important to
wlentify which winding is wound on
the central flux leg, "B in the diagram,
and which are wound on the ends, "A°
and “C. It is also important to differen-
tiate the delta-Y configuration from the
delta-Y zig-zag configuration. A perk
at the eguipment schemalic may an-
swer this, but a voltage measurement of
the transformer should be underaken.
Assume for a moment that all the pri-
mary transformer windings can be dis-



Figaee 1 Delia ¥ brdge

Figure 2 Delta Y hall-wave

Fugare 1 Dielia ¥ sg-zay

Figure 4. Deli-delts brdge

connected from each other so that each
of the three primaries can be separately
excited. If winding "A", the end wind-
ing, is excited, as shown in Figure 5A,
the flux from the "A" leg will return
through both the "B" and "C" legs, but
will divide unequally, due to the differ-
ences in path length from the "A" wind-
ing. If a 120 volt AC test potential is
connected to the "A" winding and the
voltage induced on the primary wind-
ings "B" and "C" is measured, you may
see 100 volts induced on "B" and 20
volts on "C". This indicates that about
83% of the flux from "A" returns through
"B" and the rest through "C".

Now, if both "A" and "C" are simulta-
neously excited, two things may hap-
pen: You can apply voltage to "A" and
"C" in phase, as shown in Figure 5B,
where twice the flux will return through
the center leg. This will excite twice the
voltage on the center primary, and sec-
ondary, windings. However, if "A" and
"C" are exited out of phase, as shown in
Figure 5C, no flux cuts the center wind-
ing and the induced voltage is zero.

The wiring between the primary
windings need not be disconnected to
do the following measurement, but you
may get more accurate measurements
if you do. The "B" winding must be
identified and the power will be ap-
plied to just the "A" and "C" windings
after the conversion for the delta-Y and
delta-delta configurations.
Measurements

You will be working with lethal volt-
ages so be careful! You will need to
connect each primary winding to 120
volts and measure the induced voltage
on each unconnected primary segment
and on all secondary segments. Also be
aware that AC voltmeters that may be
capable of high-voltage AC measure-
ments sometimes will have difficulty.
Youmay want to use a low voltage from
a step-down transformer to excite the
primary windings.

continued next page



Figure 5C

Apply excitation voltage to each of
the three primaries in turn, and mea-
sure the voltage on the two remaining
primaries and each secondary in turn,
from the center-tap to each end, if the
center-tap is accessible. In addition,
measure the three voltages between the
ends of secondaries "A" to "B", "B" to
"C", and "C" to "A" again. Again, be
very careful, as lethal voltages may be
present.

Find the primary winding that, when
excited, gives equal voltages across the
other two primaries. This will be the "B"
winding. Mark it on the transformer for
future reference.

Delta-Y Half-Wave and Bridge
Configurations

If your transformer is not the delta-Y
zig-zag configuration, the voltage on
each secondary should be a constant
multiple of the voltage on each pri-
mary: the multiplier is the turns ratio,
and we will call it "k". The ratio of the
secondary voltage to the primary volt-
age for each winding should be the
same. If the voltage across the second-

10

Figure SB.

Figure 5C

Figure 5B

Figure SA. End pnmary excited

Two end pnmanes in phase

Two end primaries out of phase

ary "A" winding is cailled VA and across
the "A" primary is Va, then

VA=k*Va
VB=k*Vb
VC =k?*¥Ve

If the center-tap is accessible, shown
as lead 7 in figure 2, then VA is the
voltage on secondary "A" between ter-
minals 4 and 7, and | will refertoitasV
(4-7), for example.

Note the winding directions indicated
by the small dots: the primaries are
wound in a ring, which allows the three
primaries to link flux properly without
setting up a counter emf when they are
connected together. The secondaries are
all wound in a star configuration, with
all the start ends connected together.
This is important to understand if the
secondary center-tap is not accessible.
The equations for the voltages across
each pair of secondaries, that is, from
terminal 4 to terminal 5, for example,
can be written:

V (4-5)=(VA-VB)=k"*(Va-Vb)

V (4-6) =(VA-VC)=k*(Va-Vb)

V (5-6) = (VB - VC) = k * (Vb - Vc)
using the terminology of Figure 1.



220 volis 220 volis
delta-Y and delia-delta
Figure 6A

To modily the delta-Y bndge cincut,
Figure 1, for single-phase power, the
220 volt primary power will be con-
nected to primaries "A” and "C” in par-
allel, with primary "B" shorted out, as
shown in Figure 6A. The 220 volt neu-
tral lead is not used. I the three prima-
ries can be disconnected from each
other, you may want to leave primary
‘B open. The flux will thread the three
windings as shown in Figure 10, with
no fux in the center "B windings. As
Va=-Veand Vb = U, the voltage across
secondary terminals will be V (4-6) = k
*[Va-Ve)=2*k* Va, and since the
induced voltage across secondary "B is
zoro, V(4-5) = k* Vaand V (5-6) = -k "
Va. The rectifier configuration can be
left unchanged, and the rectifiers con-
nected to secondary "B” will not con-
duct.

After a choke-input filter, the DC
voltage will be around 80% (77% ide-
ally) of the original voltage with the
three-phase configuration. However,
the actual voltage can be made higher
First, today’s line voltage is generally
higher than when these transmitters

11

>

neutral

220 volts 220 volis

delta-Y zig-zag
Figure 618

were made. Second, the transformers
frequently have line-voltage adjustment
taps which allow operation at lower
line voltage. Third, these transmitters
often permit full power output with
shightly reduced plate voltage.

For the delta-Y half-wave, Figure 2,
the primary is reconfigured in exactly
the same way as above: primary wind-
ing "B is short-circuited and connected
to one side of the 220-volt line and the
other side is connected 1o the junction
of primaries "A" and "C". The voltage
from the center lap 7 across the "B
secondary to terminal 5 will be zero,
and the power supply will operate ex-
actly as a full-wave single-phase recti-
fier. The rectifier connected to terminal
§ will not fire. The DC output voltage
will be just as in the full-wave bridge
circunt.

Delta-Y Zig-Zag Configuration

The delta-Y zig-zag requires a differ-
ent primary reconfiguration. Here, each
primary has two secondaries wound on
it, with the start ends of each pair of
secondaries connected together. Note
the positions of the dots in Figure 3.
This configuration may be identified
from the schematic if the measurements
above do not give a consistent turns
ratio between each pnmary and the ex-
ternal secondary windings.

continued on page 31
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Suffix Numbers on Hammarlund Super-Pro SP-600 Receivers

by Les Locklear
1122 36th St.
Gulfport, M5 39501-7116

Owver the years, many articles have
been written on the performance and
modification of SP-6N receivers. Maost
state {incorrectly | might add) that pro
duction ended with the |X-26

After a great deal ol rescarch and
talking with many SU"-600 owners, F've
come up with the following list.

Maost of this information was laken
from a Hammarlund “model number
designation for type SP-6l0 { ) receiv-
ers” list.

Sept. 1951, SP-600-]X-1

Std. Frexuency range, 540 kHz-54 MHz
Also designated R-274A /FER (Famuly
of Radio Receivers) Signal Corps order
no. 1689-Mhila-51-01

Sepl. 1951, SP-600-J1.X-2
Frequency range, 100-400kHz, 1.35-29.7
MH=.

Sept. 1951, SP-600-]-3
St Frequency range, 540 kHe-54 Mz
No xtal frequency control.

Sept. 1951, SP-600-]-4

St frequency range 540kH2-54MH 2.
No xtal frequency control. Signal Corps
R-320A/FRR. Order no. 19474-Phila-50
-06. Also has separate IF gain control.

Naov. 1951, SP-600-]-5

Std. frequency range, 540 kHe-54 MHz
Equipped with 25 cycle (Hertz) power
supply. Signal Corps. R-483/FRR, or-
der no. 21478-Phala-30.

Sepl. 1951, SP-600-]X-6

Std, frequency range, 540 kHe-54 MHz,
BFO range 0-10 kHz. US Navy model R-
2748/ FRR, order no, NObsr-52039,

Sept. 1951, SP-600-JX-7
Std. frequency range, 540 kHz-54 MHz

Sept. 1951, SP-600-]1X-8

Std. irequency range, 540 kHz-54 MHz.
Manufactured for Welch contract no
XC- 479

Sept. 1951, SP-600-]1.-9
Frequency range, 1004000k, 1.35-29.7
MH 2 Mo stal frequency control

MNov, 1951, SP-600-1X-10
Std. frequency range, 540 kHz-54 MHz
Replaces |X-7

Nowv. 1951, SP-600-]-11

Std. frequency range, 540 kHe-54 Mz
No xtal frequency control. Note: Thes
model made to complete Navy order,
without the changes per ECN-1156 as
standard | serws. Replaces |-3

Nov. 9, 1951, SP-600-JX-12

Std. Irequency range, 540 kHz-54 Miie.
Signal Corps RZ74A/FRR, order no
76 I"hila-52. Replaces JX-1

Nov. 26, 1951, SP-000-]-13

Stel. breqquency range, 540 kHz-54 MH 2.
Mo xtal frequency control. Signal Corps
order no. 16838-Phila-51. Serial no's 52
to 67 inclusive. 25 cvcle power supply.
Replaces |-5.

April 23, 1952 SP-600-JX-14
Std. frequency range, 540 kHz-54 Mz
Signal Corps RZ74C/FRE, order no
3376 - Phula-52. Replaces [X-10

June 17, 1952, SP-600-]LX-15
Frequency range, 100-400kHz2, 1.35-29.7
MHz Replaces JLX-2.

June 17, 1952, SP-600-]L-16

Frequency range, 100-400 kHz, 1.35-29.7
MUz No xtal frequency control. Re-
places JL-4,



Les Locklear, the author, in his radioroom. Note the black-faced R-390A.

June 17, 1952, SP-600-JX-17

Std. frequency range, 540 kHz-54 MHz.
Diversity receiver. Manufactured for
Air Material Command. Note: Easily
identified by "Red knobs."

June 26, 1952, SP-600-]X-18

Std. frequency range, 540 kHz-54 MHz.
Made for "GAUVREAU" contract. Re-
places JX-10.

Aug. 27, 1952, SP-600-J-19

Std. frequency range, 540 kHz-54 MHz.
No xtal frequency control. Equipped
with 25 cycle power supply. Replaces |-
5, J-13.

Aug. 1952, SP-600-]-20

Std. frequency range, 540 kIHz-54 MHz.
No xtal frequency control. Same as [-19.
Signal Corps R-483A/FRR, order no.
3479-Phila-52. Equipped with 25 cycle
power supply. Replaces J-19.

Feb. 13, 1953, SP-600-]X-21
Std. frequency range, 540 kHz-54 MHz.
Replaces JX-10.
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Feb. 15, 3, SP-600-]J-22

Std. frequency range, 540 kHz-54 MHz.
No xtal frequency control. Replaces |-
11.

Feb. 1953, SP-600-]LX-23
Frequency range, 100-400 kHz, 1.35-29.7
MHz. Replaces JLX-15.

Feb. 1953, SP-600-]JL-24

Frequency range, 100-400kHz, 1.35-29.7
MHz. No xtal frequency control. Re-
places JL-16.

Feb. 1953, SP-600-]-25

Std. frequency range, 540 kHz-54 MHz.
Equipped with 25 cycle power supply.
Replaces J-19.

Feb. 1953, SP-600-]X-26

Std. frequency range, 540 kHz-54 MHz.
Signal Corps R274C/FRR, order no.
3376-Phila-52. Effective upon Signal
Corps approval of TAR#10 dated 2-12-
53. Replaces JX-14.

Mar. 13, 1953 SP-600-JLX-27
Special frequency range, 200-400 kHz,
540 kHz-29.7 MHz.

continued on page 40



A VFO For 160

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

[t is possible to build an extremely
stable VFO unit which spreads the band
of 1750 to 2000 kHz over 600 degrees of
the dial and costs in the order of $25 to
$50 depending on the state of one's
junkbox. When I say stable, how does a
shift of +/- 2 Hz over a 12 hour period
sound? It's fun to build, too. The output
is on the order of fifteen volts across 39k
ohms.

Fair Radio Sales used to list a PTO
(permeability tuned oscillator) taken
from the T-195 transmitter for $10.95
(the same unit appears to be part of the
T-368). It covers from 1500 to 3000 kHz,
but we are only interested in 1750 to
2000. While Fair no longer lists the unit,
many were sold and a little hunting at
hamfests and flea markets should turn
one up.

The unit has a 3/16" shaft which ex-
tends beyond the mounting plate about
1/2". No information comes with the
unit, but it was not too hard to dope the
connections out (see wiring diagram).
[trequires 12.6 VAC at 300 mA to power
the series connected filaments of the
two 5749 (6BA6) tubes, 216 VDC regu-
lated at about 20 mA on the plates and
6 to 12 VAC at less than 1 amp if you
decide to use the built-in heater blan-
ket. Since the heater is thermostatically
controlled, it is wise to use a separate
transformer winding to power the
heater, rather than use the filament
winding. Except in very cold areas, I
would not use the heater, since it tends
toshift the output frequency more when
up to temperature than if not used. It
does warm the unit up more quickly.
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Front panel.

[was unable to find a mating connector
for the miniature 7 pin male plug on the
powercable, so [ cutitoffand spliced into
the wires directly. On power up, the fre-
quency drifted upward for 30 or 40 min-
utes. [ found that the thermal switch was
not working, but after gently digging the
sealantoutof the small adjustment screw,
[ was able to get it to work fine. The
thermal switch is under the pie slice
shaped cover on the back of the unit.
Once the heater was working, I found
that after about an hour, the frequency
would cycle up and down about 5 Hz,
roughly tracking the heater operation.
Without the heater the unit stabilizes to
+/-1or2 Hz The overall drift froma cold
start is about 55 Hz. As a result of these
first tests, it was decided to design the
VFO to be powered all the time. It only
draws about 10 watts without the heater.

Once the unit has been bench tested,
the fun begins. The VFO pictured origi-
nally had a three-step control switch:
heater, standby and operate. Further test-
ing showed a simple on-off switch to be



Side view, cabinet removed.

adequate. The power transformer I had
has a 440 volt center tapped winding and
a6 voltwinding. A fullwave rectifierand
200 pF filter gave about 300 VDC which is
fed to two OB2 regulator tubes in series
through a 10 watt resistor. A 12.6 VAC 1
amp transformer, Radio Shack version is
fine, powers the two filaments. The power
supply in the schematicisa little different
butany supply which can deliver the 218
volts regulated and 12.6 VAC at 300 mA
will do the job. This completes the power
requirements. Use what you have avail-
able.

[ cut the non-standard coax connector
off and connected the coax to a phono
jack. Use your favorite RF connectors.

A 5" x 7" panel is fastened to the end
of an 8" section of 3" x 4" x 17" chassis |
had left over from another project. The
PTO has an adapter plate screwed to
the shaft end. Remove it and use it as a
drilling template, then remount it and
support the PTO with screws and spac-
ers from the panel. Support the back

15

end with a small angle bracket. The
mechanical design is where you can put
your ingenuity to work and make the
unit one-of-a-kind. My power supply is
built into the unit, but a separate unit is
just as good. You may be able to steal
the power from the unit the VFO drives.

The dial unit is the most challenging
area of the job. I happened to have an
old National AD Velvet Vernier drive
unit with a blank scale. A small piece of
quarter inch diameter split spacer was
pried slightly apart, and used as the
adapter between the 3/16 shaft and the
quarter inch dial hub. When the unit
was completed and fully warmed up, it
was easy to mark the dial every 10 kHz
and then use dry transfer numbers to
mark the frequency. Since the dial must
turn more than 360 degrees to cover the
band, some of the dial divisions will
have two frequencies assigned, but un-
less you have dedicated knob twisters
in the house, this is a minor inconve-
nience. Incidentally, at least on my unit,

continued on page 39



Recent visitors to ARS W7FG, from left to right: Mike McDermott, WABVA;
Gene, Tincher, KSNYT; Larry Watson, W5VHP and Gary Gompf, W7FG.

L

Woody Binford, WeLHH, with"Muffin" in his hamshack. The transmitter to his
left is a DX-100. The receiver on the shelf above the transmitter is an HRO-50T1.
Just to the right of the DX-100 is a rare D&R Ltd. receiving adapter, model RA-1.
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Iread about the B&W 6100 in a recent issue of ER with great interest. | purchased
my B&W 6100 used from Klaus Radio in Peoria, [llinois in about 1971. It was serial
#150. T used it for about five years and had a lot of fun with it. The enclosed picture
of my station is as it appeared circa 1976. The receiver is a Hallicrafters SX-101A and
the amplifier is a Hunter Bandit 2000-C, which uses a pair of 3-400Zs. The micro-
phone is an Electro-Voice 664. The antenna used for 80/40 was an inverted V at 45
feet. On 20 [ used a Hy-Gain 203G at 50 feet.

Russ M. Planck, WIRGH, one of the co-founders of RME, did service and repair
work for Klaus Radio. He serviced my B&W 6100 and the Bendix SWR bridge. He
installed a matched pair of RCA 6146-A's in the B&W 6100. In the Bendix he
installed matched diodes.

[ really enjoyed my B&W 6100. The quality of parts and workmanship was very
high. The physical appearance was excellent. With the B&W 6100 I only operated
SSB. This was my first phone rig. I had only operated CW previously.

Sadly, the call of transceivers won out. I seemed to miss out, because you had to
zero beat the transmitter to the receive frequency. I sold everything in order to buy
anew Drake TR4-CW /RIT. They had a good close-out price on them at Klaus Radio
when the TR-7's were introduced. [ sure would like to have my B&W 6100 back. Van
Johnson, WA9DZ]
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Collins 75A-4 Repairs

by Dave Mills, AJ70
1503-G Adelaide
Tucson, AZ 85719

A few weeks ago | bought another
A4 ata good price. It had the typical
poor AGC action, bad Q-multiplier per-
formance and a dead band (15 meters)
that | had noted on other 75A-4 receiv-
ers. Itis in great physical condition so |
decided to really dig into this classic
receiver, find and repair each problem
I thought | would share with you my
findings and solutions,

Over the years I've owned two or
three Collins 75A -4 receivers and in the
past couple of years I've repaired a few
that had problems like poor or dead
performance on one band or lots of hum
caused by bad power supply filter ca-
pacitors. I've also gained some experi-
ence with how they perform and the
details of the circuits

I never cared much for the 75A -4 and
had not kept the ones 1 owned for long
The reason Isold them in the past is that
they seemed to be just plain poor per-
formers. . especially the AGC action. |
couldn’t understand why people
thought so highly of the 75A-4.

The first thing | did was to install the
K7CMS AGC modifications published
in the May, 1990 issue of ER. This change
15 very worthwhile. But mine also had
another problem that seemed to be a
tough one to find.

The receiver gain as indicated by the
S-meter dropped by 20 dB over a half
hour warm up. The receiver AGC
seemed to work OK except that it over-
loaded badly on very strong local sig-
nals. | tried cold spray on the compo-
nents... no luck, Changing tubes made
no difference.

It seems that Collins had a couple of
service bulletins on the subject of S
meter pols so | suspected a problem

with them among other things. My A4
s very early (S/N 779) and has the
small pots on top of the chassis. [ called
Dave Ishmael, WASVVL, and asked him
for copies of the service bulletins and
mentioned the problems 1 was having.
He sent me the service bulleting and a
copy of an article by W45D that ap-
peared in January, 1971 Ham Radio Maga-
zine thatdescribed gain change troubles
similar to what I had been experienc-
ing.

WASD had found several leaky mica
capacitors in his 75A -4 but did not de-
scribe which ones had caused the se-
vere gain change. | started to carefully
check the voltage at the control grids of
the IF amplifiers and the 12AX7 Q-mul-
tiphier in my receiver. L ound the wrong
AL voltages at several grids.

Anexample of the nature of the prob-
lem is my experience with mica capaci-
tor C81. It couples the signal from the
plate of one IF amplifier to the grid of
the nest. The grid measured about +2 0
VIO when st should have measured
about -13 VDC. Some fooling with
Ohms Law told me that the leakage
current was very small through that
470 pF mica capacitor but enough to
really screw up the AGC performance
ol that stage.

I had several new (old stock) silver
mica capacitors in my parts cabinet so |
replaced CBL It fixed the gain problem
- for two days! My new (old type) ca-
pacitor also had a shght leakage,

I went to the local parts store and
bought a handful of new dipped mica
500 volt capacitors and replaced the old
style micas at Cel, C71, C75, C81 and
C104. They are all 500 pF except C71
which is 1000 pF, By the way, the values
arenot critical as they are coupling caps.

The AGC performance is good, and
the gain is now stable. The Q-multiplier
adjusts and aligns properly and remains
stable and very effective with a -50 dB
notch. And, the receiver no longer over-
loads on strong signals.

continued on page 3%



VINTAGE NETS

Westcoast AM Net: Meets informally, nightly on 3870 a1 %30 PT. Wednesday at 900 PM FT
they have their formal AM net which includes a swap session. Net control rotates.
California Early Bird Net: Wednesday nights at 8 'M IFT on 3835

Southeast Swap Net: Tuesday nights 3t 730 ET on 3885, Net control is Andy, WA4KCY. This
same group also has a Sunday afternoon net on 3885 a1 2 M ET

Eastern AM Swap Net: Thursday evenings on 3855 at 730 ET. This net is for the exchange of
AM redated equipment only

Morthwest AM Net: AM activity daily 4 PM -5 PM on 3575 This same group meets on &
meters (50.4) Sundays and Wednesdays at 800 T and on 2 meters (144 4) Tuesdays and
Thursdays at K400 FT

Twenty Meter AM Net: This net on 14 286 has been in continuous operation for at beast the
Last 20 wears. It starts at 5400 "M IT. 7 days a week and usually goes for about I hours. MNet
controd is Les, Kb

Arizona AM Net: Morts Sundays at 3 PM MT on 3860 On 6 meters (50 4) this group merts
at B PM MT Saturdays

Colorade Moming Net: An mformal group of AM ers get together on 3875 Monday, Wednes-
day and Fraday mormangs at TAM MT

DX-60 Net: This net mesets on 7290 at 2 PM ET, Sundays, Net control is Jom, NELUV. Thes net
is all about entry-level AM ngs ke the Heath TYX-60

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

Westcoast Military Radio Collectors Net: Meets Sat. at 2300 local on I8R5 and Sun. at 1600
local on 3855 Night net control is Andy, KDETEX, and daytime net control is Tom, WASOPE.
AM is the mode used at present. I is nol necessary 1o check in with military gear,

Grey Hair Net: The oldest {or one of the oldest) 160-meter AM nets, 18 meets on Tuesday
nights on 1945 at 8 I'M in the winter and 9 I'M ET in the summer.

Vintage CW Neb: For CW ops who enjoy using vintage equipment This is not a traffic net;
!‘P“ﬁ'l 14 ol im'uu tard, The net meedts on 14050, ."‘N,'Itl..lfll.'l"h at 1 PM T Net control is Tracy,
WHaTMY.

Vintage S50 Net: Net control (s Chuck, NSSWOL The group meets on 14290 at 1 M CT,
Sunday aflernoons.

Collins Users Net: The oldest of the users nets” TEmeets on L2603 Sunday afternoons at 2 'M
CT, The net contril revolves. This group also gets logether for an informal ragehew on 3805
Tuesday evenings ot 7'M CT.

Drake Users Net: Another relatively new et This group gets together on 3865 Saturday
nights at 8 PM ET, Net controls are Criss, KBSIZX: Don, WZRO, Rob, KEAEE and Huey,
KDaui

Heath Users Net: A new net started by Marty, WBZFOU /5 Net control is shared by Fred,
AASLW. Il meets on 14.275 at 4 PM CT Sundays. Check in on either AM or S58.

Swan Users Net: This group meets on 14250 Sunday afternoons at 4 PM CT. The net control
s usually Dean, WASAZK

Nostalgia/Hi-Fi Net: Meets on Fridays at 7 PM PT on 1930 This net has been meeting since
1978

K1JCL &-Meter AM Repeater: Located in Connecticul it operates on 50.4 in and 505 out.
JA AM Net: 14190 at 0100 UTC, Saturdays and Sundays. Stan Tajima, | A 1DNG is net control
Fort Wayne Area b-Meter AM Net: Meets nightly at 7 PM ET on 50.58 MHz. This net has been
meeting since the late S's. Most members are using vintage or homebrew gear.

Southern California Sunday Night & Meter AM Nek: 8 'M Sundays on 50.4. Net controls are
Dan, KV6l and Scott. KePYP. Informal, supports restonng old gear and using il on the air
Loan gear available for those wantmg to g m
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The f?b_r_gotten Science

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

As previously discussed in Eleciric
Radio, theories having to do with
vacuum tube design had long predicted
pl.'l'fl.'bl'l'l‘hlﬂl'l' tar i excess of anything
vet discovered  Engineers working in
the tube departments at the varous
manufacturers struggled along, mak-
ing slow progress with matenials and
manufacturing processes. They knew
that the end was at hand, and that sold
state devices would eventually be the
way clectronics would be built, but it
was thought that there would always
be some room, somewhere, for the
vacuum tube The digital revolution
could not even be imagined in the Late
fifties and varly sisties. It was for ths
reason that research continued, up to
about 1965, into vacuum tube materials
and construction. This article will de-
seribe a little Bit about what was going
on with vacuum tube research at that
tfime

The grid structure in an electron tube
can be compared to the stecring wheel
im an awlomaobile, in that the wheel and
the associated control mechanism is
used to accurately guide the motion of
a heavy, powertul picce of machinery.
In an electron tube the grid is the con-
trol mechanism, because it “steers” the
electron beam. In the physicist's ideal
tube, only the elecinical charactenstics
of the grid should influence the tube's
operation.

The ideal tube was never made. of
course. [t might have been simulated if
the exact physical configuration of the
grid was known, and if engineering
could maintain this known configura-
tion in every tube which came off the
line. If this condition was maintained,
the physical characteristics of the grid

would have the exact same influence on
the electnical performance of each tube
produced. Under these conditions, tube
clectrical characteristics were indepen-
dent of grd construction and circuit
performance could be tailored to cus

bomeT reguirements

When a method was developed to
accurately control grid dimensions, it
was relatively casy o optimize the elec-
trical performance of the tube by select-
ing the proper spacing between the in
dividual grid wires and between the
gnd structure and the cathode

By 1962, engineers had developed a
flexible vacuum tube. This device was a
lab fixture, in which the distances be-
tween the cathode, the plate, and the
god elements could actually be changed
during operation. This allowed them to
determine optimum inter-element con-
figurations for any given tube type by
merely dialing up differing spacings on
control wheels and noting the effects on
their instriments.

Betore the invention of this move-
able-electrode tubse, tube designers were
tied to working from crude electrome-
chanical analogies, trial and error, and
hindsight. A tube prototy pe would have
to be hand built, tested, and measure-
ments taken. Many painstaking tries
were necessary belore an acceptable
compromise could be reached.

In the flexible tube, the tube elements
could move independently from one
another without measurable backlash
Each gnid could be moved closer or far-
ther away from the electron beam, and
the shape of the grid could be changed
This was accomplished by mounting
each tube element on a moveable block
The blocks were coupled by control rods



to micrometer dials which were exter-
nal to the tube. When the dials were
turned counterclockwise, they pushed
against vacuum-tight diaphragms,
much like those used on vacuum-van-
able capacitors. This counterclockwise
motion moved the blocks closer 1o the
center of the electron beam. Alternately,
clockwise rotation of the micrometer
dial allowed springs to push the blocks
away from the beam. In this way all of
the tube elements could be moved inde-
pendently. The dials would allow ele-
ment changes as fine as one mil to be
made, making it casy to find an ideal
position. Once this position was found,
the elements could be moved to new
positions representing manufacturning
tolerances and component stress. The
effect of the tolerances could then be
measured and allowed for in the final
design.

Operating voltages were fed through
glass insulators on the bottom of the
vacuum chamber, The chamber could
be opened and different shapes of ele-
mients and different materials could be
mountisd to the blocks, and a new set ol
operaling characteristics measured.
Grid and plate currents were monitored
on an associated oscilloscope and pho-
tos were taken when the optimum de-
sign was discovered

The top of the vacuum chamber was
equipped with a quartz glass window
Om top of the window was mounted a
measuring microscope. [t was used to
measure the movement of the tube ele-
ments during actual hired-up operation.
The micrometer dials, although accu-
rate, could not provide fine enough reso-
lution to measure the coelficient of ex-
pansion of vanious materials. The mi-
croscope was also used to double-check
the accuracy of the dials.

Because the tube elements could be
moved during operation, the effects of
the space charge could be minimized. It
was discovered that small positional
changes of the elements could greatly

1

minimize the effects of space charge on
the tube’s efficiency.

Mrior to 1958, conventional grids were
made by winding fine wire around two
support rodds, and then placing the rods
into holes in the mica support spacers
This method, although traditional, had
enormous drawbacks. First off, the dis-
tance between the support rods was
determined by the accuracy of the holes
in the mica washers, which depended
upon the quality of the mica and the
method to make the holes. If the sup-
port rods were not the proper distance
apart, the grid wires would sag when
hot, and change the critical grid wire
spacing and thus change the tube’s elec-
trical charactenistics. Also, of during the
assembly step one of the support rods
were to be pushed up or down when
muounting the grid in the tube structure,
the grid wires would slant downwards
instead of being perpendicular to the
support rods. In a multi-grid tube,
proper operation occurs only when the
grid planes are parallel and the grid
wires themselves are directly in line
with each other and parallel.

Promoted as a correction to a funda-
mental tube fault, the “frame grid™ was
introduced in the first quarter of 1958,
These frame grd structures eliminated
the problems associated with conven-
tional grid construction. The frame on
which the grid was wound was a thack,
one-piece welded assembly in the form
of an "H". There were small mounting
rods on the tops and bottoms of the
frame for mounting into the mica spacer
holes in the conventional manner. The
hig difference was that the grid wires
had no supporting function to perform,
and extremely fine wire could be wound
under tension around the frame. Tubes
using frame grids have much higher
performance, sort of like a sports car
with a rack and pinion steering system.

With this rigid grid structure, the grid
to cathode spacing could be maintained
at .002". All of a sudden a 30% increase

continued next page



in the gain-bandwidth product was
achieved! This increase made a much
lower noise figure possible, and opened
up the VHF bands to lower cost tubes.
Microphonics were reduced by 507% at
the same time because the grid wire
was wrapped around the frame under
tension and resisted movement. Also,
less screen grid power was required for
a given plate power because there were
fewer electrons colliding with grid wires
during their ppourney from cathode 10
plate. The large mass of the frame meant
it would get rid of more heat, resulting
n lower emission of clectrons from the
grid (grid emission). This made it pos-
sible to get higher plate current before
dissipation from the screen and plate
became the limiting factor. Also, with
reduced grid emission, the tube would
be a lot more predictable in terms of
circuit behavior. Frame god pentodes
and tetrodes had higher output powers
because the plate current would swing
very low withoul running high screen
grid current. One thing led to another,
and higher screen voltages were then
possible at lower dissipation levels,
Higher peak output currents were be-
COMINEG Necessary in so many applica-
tioms, ranging from communications to
medical electronics, to radar, and to
broadcast equipment,

It's not clear who actually produced
the first tube with a frame grid, but it
probably was Amperex. By April 1958,
Amperex had introduced four types:
the 5847, 6688, 6922, and the 6939, Ex-
cept for the twin-triode 6922 which was
based on the 6DJ8, the other types were
broadband pentodes with figures of
merit as high as 250 Mc. At the same
time, Sylvania announced a 6HF6 type,
which was designed for television hon-
zontal deflection circuis.

It was through use of the flexible tube
fixture that tubes such as the Amperex
7788 were designed. This tube used a
double frame grid, for the screen and
control grids_ [t had a transconductance

of S0,00 uMahs, and an egquivalent
noise resistance of 50 ohms, making an
wdeal low-noise match for a 50 ohm an-
tenna system!

Experiments by malerials engineers
led to other advancements. In 1960, GEF
announced a new type of heater made
from rhenium/tungsten alloys. They
claimed thas 1o be the first significant
advance in heater construction in many
vears. The mam advantage of this new
material was that it was much stronger
and more resistant to breakage and
twisting caused by the extreme stresses
mduced by necessary high filament tem-
prratures. The alloy tended 1o remain
strasghter than ordinary tungsten fila-
ments over its working life, which re-
duced the possibility of internal tube
short circuits. The clectrical resistivity
was higher, which led to design flex-
ibility. A larger diameter heater could
be used, which would add 1o its
strength, or a short but tough filament
could be cmployed in miniature tubes
where space was al a premium. Some
types of rechiliers using hilaments made
of these alloys actually showed in-
creased emission as the tube agend, rather
than lowered emission as in convien-
tiomal tubes. The cold filament resis-
tance was higher, which made the heater
much more resistant to surge current
damage when ficst turned on, sort of
like a built-in varistor. All of these fae-
tors added up to produce tubes with up
to four times the filament life when
used in areas where power line voltage
ran much higher than normal or was
subjected to transients, GE tubes of the
"5-Star” variety used these heaters. The
RCA "Command” series also had simi-
Lar special alloys in the heaters and cath-
odes

In 1961 Amperes announced a new
cathode structure for directly-heated
power letrodes which was based on
what was learned from frame gnid con-
struction. They extended the theory
behind the frame grid to the cathode



and produced a flatter, rectangular
structure with the shape of an"H" frame.
They called it the "harp cathode”, Simi-
lar to the musical harp instrument, this
frame was strung harp fashion with
many fine wires made from special
tungsten alloys. This construction gave
them a tube that was instantly ready to
be used, as only 100 milliseconds were
required to heat up from a cold start.
This was because the many super-small
wires, and the way they were mounted
to the frame, provided a high surface-
to-volume ratw, This allowed the in-
stantancous availlability of thermal en-
ergy at the emissive oxide surface of the
cathode. With =0 many electnically par-
allel, directly heated wires avaalable,
very low cathode inductance was
achieved, which permithed some of them
to be used into the upper UHF regrons.
The filament voltages were unusually
low, at 1.6 volis, so that the cathode
approached the ideal single-potential
cathode structure,

There were also experiments with
exotic types of glass, In one such ex-
periment, an extra getter was included,
being made from “thirsty glass”. This
was a highly porous silica compound
made ina furnace by flusing with boro-
gilicates. This glass had its empty space
as high as 28% of the total volume of the
getter. The special glass, being porous,
adsorbed moisture and contaminants
left over after the degassing and sealing,
steps were completed. Apparently this
glass getter worked well, but was not
cost effective for some other reason. 'm
not aware that it was ever used in regu-
lar tube production.

In addition to advances in materials
and technigues, the production and test
areas made significant advances in efffi-
ciency. At Raytheon, mechanical engi-
neers designed an automatic tube tester
that weighed seven tons and kept two
employees busy around the clock. This
monster was located in Newton, Mas-
sachusetts and would perform twenty

individual static and dynamic electri-
cal tests ata rateof | 800 tubes per hour
A tube was at first sent to a pre-heat
chamber, where it reached operating
temperature. 1t then was sent to an in-
dexn assembly which would begin the
vanous test senes. Rejects were auto-
matically senl 1o the scrap bin for crush-
ing. Counlers were attached to the ma-
chine, and they indicated the total in-
prut and output count and the number
ol repects. Alarms in the engineering
department went off il the reject rate
woent too high, which allowed material
costs to be kept under tighter control.
The use o prosfuction techniques such
as these allowed Raytheon to offer the
“Reliability Controlled” senies, m which
1006 hours of trouble-free service was
given a full credit guarantee. Propor-
tional credit was given for any lot which
did not meet an average hife of 10,000
haours

Keep inmind that all of this work was
done betore the space age, with paper
andd pencil, typewritters, and of course
the trusty wooden slide role, which
needed no battery!

What type of tube do you suppose we
could build in 19957 Our imaginary
modern-day tube engineer would be-
gin his new designs with the aid of a
computer model, as this is how elec-
tronic engineering in the 1994's is done.
Tube dynamics could be studied in de-
tail on a 3-10 bagis before ever actually
building any prototy pe tubes. The tube’s
operating parameters could be math-
ematically analyzed very rapidly with
thie computer, reducing to hours what
might have taken weeks or months in
1960 He would have access to materi-
als engineers who have produced met-
als and processes for the acrospace in-
dustry which were not even dreamed of
in 1962. Near-perfect vacuum chambers
are available which have been built for
other purposes. Best of all, the tube
patents have all expired! Anyone for an
output tube the size of a sewing thimble

confinued on page 36



Rebuilding The LS-3 Speaker

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

After getting my first BC-348 in April
91, | started looking for the matching
LS-3 speaker. The LS-3isa 8-1/4" sqr. x
4-1/2"D, 6" round speaker made for the
US Army Signal Corps - a perfect match
for the BC-348.

I quickly found an LS-3. It was made
by G.E., appeared to be in original con-
dition with no extra holes in the cabi-
net, and the ID plate was intact and in
very good condition. The original 6"
speaker was beyond repair and the
original black wrinkle finish could not
be salvaged. The finish was complete,
however, with no flaking paint or
scratches. | stripped the cabinet and
front speaker plate and thoroughly
cleaned them in warm soapy water sev-
eral times with a bristle-brush, followed

by a good rinse. Afterdrying, they were
now ready for repainting,.

I have been using Plasti-Kote No. 217
black wrinkle paint, carried by the local
Pep Boys, to do all of my black wrinkle
painting. I have obtained the best re-
sults with this paint by placing the
ready-to-paint pieces in a "hot summer
sun”, allowing them an hour to reach
temperature, and then painting them. |
just haven't had the intestinal fortitude
to use my wife's oven, especially as bad
as this paint outgasses durin,»:l dr\fmg.

I have been told to paint horizontal
surfaces only to avoid paint runs. | fol-
low this advice on relatively large sur-
faces, like t-quipnmnt cabinets. For
smaller pieces like speaker cabinets, |
usually paint both horizontal and verti-
cal surfaces at the same time. Use uni-
form coats spaced 4-5 minutes apart.

The rebuilt LS-3 speaker. The "final touch” was the addition of a replica Signal
Corps inspection stamp to the right of the ID plate.



The coats should be relatively thick,
justshortof running. The more the coats
and the thicker the paint layers, the
larger and coarser the wrinkles. This
paint takes practice, practice, practice...
Every time | think I have a handle on
using this paint, a cabinet comes out
looking like %$#@?>& - usually because
[gt’l a little careless. Practice, pr.\('liu',
practice, . . . | would suggest painting a
few things before tackling something
you really care about and developing
your own techniques. The very first
thing I painted didn’teven wrinkle! This
time, however, the LS-3 cabinet and
speaker plate came out very good.

I replaced the original speaker with a
round 6" from Radio Shack, P/N 40-
1285. This is a 20W 8Q "wide-range"
speaker with a range of 55 Hz - 12 kHz,
with a 10 oz. magnet. | found quite a
few 6" round "replacement” type speak-
ers that would accommodate the L5-3's
mounting holes. The speaker was as-
sembled using black phillips-head 6-32
hardware. The original "chicken-wire"
grille was retained.

Even though I had wired my BC-348's

_“i’_ 3 AL ..
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"hidden" behind the LS-3.

The finished LS-3 below my BC-348-0O. The Stancor matching transformer is
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audio output for 50062, I wired the LS-3
for 8Q without an internally mounted
5000 to 88 matching transformer. |
mounted the Stancor A-8101 matching
transformer externally in a plastic Ra-
dio Shack utility box with a 5000Q/4Q
switch and "hid" it behind the LS-3. My
receiver collection is split between 5008
and 4Q outputs so I can use this setup
for any of them or as a test speaker.

Theoriginal ID plate was in very good
condition so it was retained. New hard-
ware was used to mount the ID plate. A
new 1/4" jack was used without the
black jack cover.

As a final touch, I had a replica Signal
Corps inspection stamp made, with my
street address as the inspection num-
ber, and stampvd the le.'.!kvr plate to
the right of the ID plate, I use a small
section of folded cheesecloth as a stamp
pad and have found that Testors gloss
enamel #1127 orange is a pretty close
match to the original. At first blush, the
rebuilt LS-3 looks like NOS (new old
stock). I have also used this stamp on
rebuilt SCR-274-N BC-45? command
receivers with equally good results. ER




The Millen Duo

by Jim Hanlon, WEBKGI
IO, Box 581
Sandia Park, NM 87047

Were you lucky enough to work the
W2ZAN Jim Millen Station when it was
on the air recently 2(1) 1 copied it Late in
the day, December 11, on 75 meters way
out here in New Mexico, but 1 wasn'l
able to crack the east coast and
midwestern ORM tor a U50). Shades of
75 in the carly 50's! But on March 11
when they showed up on 14286 ke, Fgot
lucky early and worked them twice,
once on AM with my Valant and a
second time on CW. The second contact
was especially sweel because [ was us-
ing, my serial number Lo 175 HROY, from
the same manofacturing lot as Jim
Millen's L-248 receiver and because |
was also using a Millen transmatter. (OF
course, only W2AN has lim's persaonal
WIHRX kilowatt from the 1930 My
rig, came from the James Millen Manu
facturing Company which he formed in
1939 when he left National

In the June 1939 Q5T the following
notice appears on a textured blue pa-
per, full page insert. “James Millen An-
nounces that on May first 1939, he com-
pletely withdrew from the National
Company, Inc, in order 1o cstablish a
new company to be devoted primanly
to the design and manufacturing of new
radio communication products includ-
ing component parts, receivers, and
transmitters. The new company is
known as the James Millen Manufac-
turing Company, Inc., 6 Pleasant Street,
Malden, Massachusetts.” According to
Raymond S. Moore in Communications
Receivers, National had gone public de-
spite internal disagreement, and this
resulted in lim Millen's decision toleave

b

I'o mae, it seems that the innovative
spirit that had taken National from the
simple SW3 in 1932 to state-of-the-art
leadership with the HRO and NC-100
family recenwvers by 1935 sputtened and
died when Millen left the company.
National would continue to make im-
provements Lo these two fine receiver
lines Ffor many years, through the THHRO-
o) which ran until 1964 and the NC-
2400 built until 1949, But their subse-
quent designs of the 405 and 50, al-
though continuing to be mechanically
solid, were Largely “me too” in the elec-
trical department

The new James Millen Manufactur-
ing Company started off making a line
of components similar to many made
by National These included variable
transmitting, receiving and neutralie-
ing condensers, tube and crystal sock
ets, terminal strips, plate caps, plug-n
coils and coil forms, shaft couplings
and right angle drives, RF chokes, IF
transformers, knobs, and a high quality
slide rule dial. Perhaps it was a combi-
nation of start-up and changing market
demands due to the oncoming war, but
the fledgling company offered little in
the way of the promised receivers and
transmitters or other assembled equip-
ment typical of the Millen era at Na-
tional. They offered the model 90700
“Rice-Variarm" VFO which was a one
tube plus power supply oscillator for
160 or 80 meters that featured a vernier
tuning capacitor adjusted by a lever on
the right hand side of the box. And they
brought out the model 90505 Second-
ary Frequency Standard, a crystal cali-
brator plus multivibrators with outputs
from 1 Mc to 10 ke and a detector for
beating extermal signals against its stan-
dlard markers just before the warstarted.



The Millen Duo. In front of the VFO from left to right are the coupling circuit that
plugs into the crystal socket, a 1930's Bliley LD2 round crystal, a cathode coil, a Millen-
made 40 meter coil (the rig uses the same coils in the oscillator and amplifier plates),
and a homebrew 40 meter coil for the 807. The extra meter beside the VFO monitors 807

grid current.

After the war, however, things
changed. Millen designed two double
conversion receivers, both using slid-
ing coil catacombs a la the NC-100 fam-
ily. The DPF-201 had 11 tubes and
weighed 80 pounds, and the DPF-501
with 19 tubes and motor driven
bandswitching was a massive 107
pounds. For some reason, they were
never brought to market. Even so, the
Millen ad in my 1948 ARRL Handbook
shows more instruments including a
set of adsorption wavemeters, a VHF
"Frequency Calibrator” wavemeter, os-
cilloscopes, and a regulated DC power
supply. The famous Millen Grid Dip
Meter shows up in my 1953 Handbook
as well. Amateur equipmentin the 1948
Handbook includes the R9'er matching
(receiver) preamplifier, a High Fre-
quency Transmitter (6AG7, 2E26, 8298
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for 10-11, 6 and 2 meters with 75 watts
out), a 500 watt RF Power Amplifier (pp
812's, 80 to 10 meters), the model 90800
50-watt Transmitter discussed in this
article, the Rice-Variarm VFO and in
the 1953 Handbook a 829B High Fre-
quency RF Amplifier for 11 to 2 meters
and the model 90711 Variable Frequency
Oscillator.

| first became personally acquainted
with the Millen 90800 50 watt Transmit-
ter at my Saint Xavier High School Sta-
tion, WBGYH, in 1953. We replaced the
surplus ATD we had been using as an
exciter with a used Millen 90800 from
Steinbergs (where Ivo(2) worked). You
can see it in the picture of the W8GYH
Station (3) sitting atop two wooden
chalk boxes where we stored the plug-
in coils not in use. We drove it with a
BC-696 VFO on 80 meters and, as [ re-



call, got enough output to drive our
push-pull $12A final evenon 10 meters.

My current encounter with a S0800
began around 1975 when | acquired it
along with a 1941 Meissner Signal
Shifter from a friend who had abso-
lutely no idea what either of them was
He bought them at a flea market be-
cause he thought the Meissner would
make a good antenna tuner for his nig,
and the Millen came with it Fortunately
1 was able to rescoe them both from
destruction! This Millen was somew hat
the worse for wear as it came to me. It
had no knobs, no tubes and only one
coil, a 40 meter cathode coil Tor the tri-
tet crystal oscillator. Bul these were
small problems. Like any good Classic
Exchanger, | had a few spare 6L6's and
BO7's put away for just such an occa-
sion. My favorite Columbus, Ohio junk
shop, Starr Surplus, had two brand new
Millen knobs still wrapped in tissue
paper in their original red and black
boxes. | made 80 and 40 meter plug-in
coils for the oscillator plate and ampli-
fier, using plexiglass for a mounting
strip and banana plugs with the leaf
springs removed for pins. You can see
one of my home-made coils in the pic-
ture. A year or 50 later | found the
mother lode, a full set of Millen coils for
all bands 160 through L0, again at Starr
Surplus. So at this writing, [ have a once-
again whole Millen 90800, By the way,
the 40 meter coils also tune to 30 meters
so the rig should work there as well. Fll
have to wind a cathode coil for my 5
mHz crystals one of these days (it should
resonate around 7 to 8 MHz) and try it
oul.
And what is in the box, you might
ask. Well it is the archetypical 19407s
low power ng, a 6L6 tri-tet crystal osal-
lator driving an 807 amplifier. The cr-
cuit is quite straightforward and in-
cludes a bunch of high wattage
wirewound voltage dividing resistors
that allow it to run from a single, 500 to
750 volt, 200 mA power supply. The 807

also needs 45 volts of grid bias which |
provide with five Radio Shack 9 volt
batteries (the cheap carbon zinc ones do
better under reverse bias than do
alkalines). The 6L6 and 807 are keyed in
a common cathode lead. Both my own
monitoring and on-the-air reports indi-
cate no chirp or click. On the front panel
from left to right are the crystal socket
and switch to short out the tri-tet cath-
ode circuit when the oscillator is run-
ning straight through, oscillator plate
tuning, plate current meter, amplifier
plate tuning, and a switch 1o put the
meter an either the 6L or 807 plate
circuit, At present I'm using about 485
volts of By trom my Harvey-Wells
APS50 power supply and loading the
BO7 to about B0 mA for 39 walts input
Under these conditions, the rig puts out
a respectable 25 watts_ | also monitor
the 807 grid current with the extra meter
you see sitting next to the VRO con-
nected in series with the bas battery.
Crystal controlled or driven by its com-
panion VO, the S0800 is a nice little ng
that | use on the Classic Exchange and
for regular Q50

I have a hittle trouble putlting an exact
first manufacturing date on the 90800
The Millen ads proclaim it to be taken
from a Handbook design, | dio not have
a copy of the Handbook it appears in,
it's probably in the 1941 through 1947
range. The instruction manual sche-
malic was redrawn on 3/8/47, but an
ad for the Y0800 appearing in the Febru-
ary, 1946 Q5T says, "Again in produc-
tion is the No. 90800 transmitter-exciter
unil.” (It is priced there at $37.50 less
tubes but with one set of coils, $42 50 in
the ‘48 Handbook.) It also appears in
the cover picture of the June, 1946 CQas
part of a larger, rack and panel trans-
mitter. lts prototype was published in
the November, 1940 Q5T as, A Simple
Two-Tube Exciter” by Don H. Mix,
WITS, Assistant Technical Editor, That
certainly makes iteligible for "pre-war”
status in the February AWA Old Time



The 90800 transmitter, rear view, left to right, the 807 plate coil, the 807, the oscillator
plate coil, the 6L6 oscillator tube, and a home brew 80 meter oscillator cathode coil.

CW Contest. For Classic Exchange pur-
poses where the score multiplier is the
total age of my equipment, | use 1946 as
its birthday.

For a long time, | operated the Millen
either crystal controlled or driven by
the 41 Meissner Signal Shifter that it
came with. The Sig Shifter delivers as
much as 8 or 9 watts output to a 50-ohm
load, so | just capacity coupled its out-
put link to the 6L.6 grid across a swamp-
ing resistor pot which 1 adjusted for
adequate drive. But then last spring at
the Albuquerque flea market, held on
Hamvention Saturday no less, fate
smiled again and led me to the compan-
ion Millen 90711 VFO, serial number
180. This VFO is of the same vintage as
the 90800 transmitter, carrying a3/10/
48 date on its drawing. The Millen ads
describe it as follows. "The No. 90711 is
acomplete transmitter control unit with
6SK7 temperature-compensated, elec-
tron coupled oscillator of exceptional
stability and low drift, a 65K7 broad-
band buffer or frequency doubler, a
6AG7 tuned amplifier which tracks with
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the oscillator tuning, and a regulated
powersupply. Outputsufficient todrive
an B07 is available on 160, 80 and 40
meters, and reduced outputisavailable
on 20 meters. Close frequency setting is
obtained by means of the vernier con-
trol arm at the right of the dial (shades
of the Variarm). Since the output is iso-
lated from the from the oscillator by
two stages, zero frequency shift occurs
when the output load is varied from
open circuit to short circuit. The entire
unit is unusually solidly builtso that no
frequency shift occurs due to vibration.
The keying is clean and free from all
annoying ;'hirp, quick drift, jump, and
similar difficulties often encountered
in keying variable l'r('qucm'y oscilla-
tors.”

Mechanically the 90711 is indeed
solid, built on a heavy copper chassis
inside of a 1940's sculptured steel cabi-
net. The slide rule dial is vintage Millen
and is hand calibrated in black India
ink on a slightly yellowed heavy paper
backing - none of this silk screened or
printed stuff that you find on later



Heath, Enight or Johnson kit jobs! The
price tag on the 90711 was $124.50 in a
1951 Q5T, more than half the cost of an
entire Viking 1 kit in the same maga-
zine! Considering that | bought a well
wsed BC-457 Command Set for $2.95
about then and used it as a VFO for a
good many years thereatter, the Millen
was indeed a premium article

My 90711 is in pristine shape. All 1
did was plug it in and it played - a
tribute no doubt both to its previous
owner and to James Millen Manubac-
turing. Its 50-ohm link output is rated
to give at least 0.9 walts on 160, 1.2
waltts on 80, (L6 watts on 40, and 011
watts on 20. It onginally came with a
link coupled tuned circuit covering 160
10 20 meters in two sections designed 1o
couple to the grd of a crystal oscillators
like the 606 in the 90800 transmitter.
That part was missing, so | made up an
equivalent unit from vintage parts taken
from a BC-610 TUSS tuning unit. In all
honesty, the 6L6 is a little “squirrelly”
when its grid is tuned, but there is no
trouble adjusting things so that it is
stable and happy with the drive from
the VFOL There are two aptions for key-
ing, in the oscillator cathode which s
g for break-in but which the manual
warns will produce clicks or in the am-
plifier cathode which has no clicks. 1
key the oscillator with a time differen-
tial keyer that delays turning on follow-
ing amplifiers until the chick is over, so
I have the best of both worlds. And now
with the combination of the 90711 VFO
and the 90800 exciter, | have a much
more complete, genuine Jim Millen
transmtter.

In preparation for this article, 1 de-
cided o see il it was [umm.Hr to make
any contacts using just the “barefoot”
VHO. I've nol bevn much of a QRF per-
son, but it was at least worth a try. In
one evening's casual hamming. |
worked N&6ZFO in San Francisco and
W7TCI in Austin {Texas, you all) on 80,
the latter contact being an enjoyable

half hour rag chew. Then | switched to
40 and had a half hour rag chew with
VETAKL in Victoria, British Columbia!
My highly accurate Radio Shack power
meter was indicating about 1.2 watts
out on 80 and 0.5 walls on 40. Later in
the week, §raised KGBGD in Greenfield,
Indiana running about 30 milliwatts out
on 2 | think I'll tweak the trimmers
and maybe spring lor a new 6AGT so |
can work some real DX

You maght wonder what a completely
open, class C harmonic generator like the
Millen 9S00 does 1o Wedevsion sets, In
the Late 40V's and carly 507's, the "Tennessee
Valley Indians™ put a good many hams
with rigs hike thes off the air. The manual,
a faded blue mameograph set of seven
pages (vou couldn’t get all of the legal
disclaimers into seven pages these days!)
suggests shiclding the transoitter and
using a good high-pass filter in cases of
TVinterference. " The *“SI800 Exciter-Trams-
miber causes very litthe TV on 20, 40, 80
or 160 meters. For operation on any of
these bands, the above treatment usually
will elimanate all trace of TVLE™ It goes on
to explain that to avoid TV on 10 and 11
(yes) meters you have lo operate the 807
as a straight through amplifier instead of
a doubler,

In these days, TV signals are a good
bit stronger than they were back then. 1
live roughly 10 Hne-of-sight miles away
from a forest of TV transmitter towers
on top of the Sandia Mountains. With
our modern TV set operating on rabbit
ears about 40 fect away from the Millen,
I see a light crosshatch on channel 2
when I'm fired up on 20 {(fourth har-
monic), but nothing on any of the other
local channels, 4,5, 7, 11, 13 and UHF or
on the channel 3 feed from my VOR. On
15 there is again a very slight cross-
hatch on channel 2, though it is not
harmonically related. On 10, with the
807 doubling from 20, there is a slight
crosshatch on channel 2 (second har-
monic) and on channel 7 (sixth har-
monic). None of the patterns is at all



serious (no complaints from the fam-
ily). So an ardent Classicist should be
able to get away using the 90800 at least
up through 20 meters without trouble

In summary, both the Millen 90711
VFOand the 90800 transmitter still gen-
erate quite acceptable signals on the
bands. If vou run across either one of
them, do not hesitate to add them to
your Classic Collection. And then make
asked with W2AN, ER
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Theee-Phase to Single-Phase from page 11

The voltages on cach of the individual
secondaries to the center-tap are:
Vid-7) =k * (Vb - Va)

V(5-7) =k * (Va-Ve)
Vi67)=k*(Vc-Vh)

The voltages between the pairs of
outpul terminals are:
VS4)=k*"(2"Va-VYb-Vo)
Vidb)=k*"(2"Vb-Va-Vo)
V6-5)=k*{2°Ve-Va-Vb)

The correct primary configuration in
this case 15 to place the full 220 volts AC
across primary "B (terminals 1 and 3),
and 120 volts across each primary “A”"
and "C” by connecting the neutral wire
to terminal 2, as shown in Figure 68,

Then,

V{d-7)= 3*k"Va
Vi57) =10
Vie-7)=-3"k"Va

where Va s 120 volts in this case, and
the full voltage across the terminals 4
and 6 is 6 * k * Va. The rectifiers con-
nected to terminals 4 and 6 will fire and
the output voltage will be as in the
previous cases. It is important to note
here that if this primary configuration

k)

is applied to vither of the delta-Y con-
figurations above, the DC voltage will
be dangerously high. Conversely, if the
primary configuration for the first bwo
cases is applied to the delta-Y zig-zag,
the output voltage will also be danger-
vusly high and the rectifiers will not
share the load evenly. Thus it is impor-
tant to distinguish the delta-Y zig-zag
from the delta-Y half- and full-wave
and delta-delta circuits. Applying the
wrong modification may harm the
quipmenl

Delta-Delta Configuration

Finally, a word about the delta-della
conhiguration, Figure 4. This circuit is
sometimes included as auxiliary wind-
ings on the same transformer as the
delta-¥ half- or tull-wave to provide
low voltage. Fortunately, the same
maodification, shorting the “B” primary
and placing the 220 volts directly across
the "A" and "C” primaries applies to the
delta-delta configuration.

With all of these modifications, the
rectifiers will experience a 50% increase
in average current (the peak current
should not increase significantly), the
transtormer copper losses and the ripple
voltage will increase.

It has been my experience that, due to
the overdesign of the military and
broadcast equipment, the components
will function reliably. Poor rectifiers
(too much voltage drop) will behave
even more badly. In intermittent ama-
teur service, the power transformer
should not heat excessively. And [ have
found that the original power supply
filters give more than adequate ripple
filtering, even with increased ripple
voltage and decreased ripple frequency
after the conversion.

I hope as a result of this article that
many of you acquire some of that “big
iron” that uses three-phase power and
have success converting it to single-
phase power. | will be listening for your
signals. ER



The Termite Talker

by Horst A. Geipel, WAGNUH
2231 Hampshire Rd.
Fort Collins, CO 80526

This homebrew AM rig was builtspe-
cifically for participation in the sev-
enty-five meter Colorado Morning Net.
The name "Termite Talker" was coined
by K@OJ during my first net check-in
with this rig because of its wood and
masonite construction.

The decision to build an AM trans-
mitter for seventy-five meters was made
when, after listening to the Colorado
Morning Net a few times, the desire

arose to participate. Up until that time |
had been operating only CW and no rig
capable of working fone was in my pos-
session. As my hobby budget is some-
what restricted, a new rig would have
to be homebrew and would have to be
built one hundred percent from junk
box parts. The only aluminum chassis
available was too small to accept all the
parts for the envisioned rig. Then, in a
1937 issue of "Radio” | saw a construc-

tion article for a low power
AM rig utilizing masonite
and wood for chassis, panels
and rack. This type of con-
struction seemed both func-
tional and affordable. T de-
cided to build my rig in this
fashion.
The RF Deck

A5x10x 3 inch aluminum
chassis, the only "termite
proof" part of the transmit-
ter, contains the RF portion
of the rig. The power ampli-
fier section is enclosed in a
box made from perforated
aluminum for TVI and RFI
shielding. Aluminum foil
glued to the front panel and a
perforated aluminum bottom
plate complete the shielding.

A 6AC7 operating as a par-
allel tuned Colpitts oscilla-
tor with the grid tuned to 160
meters serves as the VFO. Sil-
ver mica capacitors and an
air trimmer minimize drift.
Initially both the screen and
the plate of the 6AC7 were
supplied with regulated 150
volts. However, due to the

Front panel



A 6AG7 functions as
buffer, doubler and driver for
the 6146 class C power am-
plifier. A meter salvaged
from a cannibalized Globe
Scout transmitter measures
the amplifier grid and plate
current. The 6146 is recessed
below the chassis surface to
reduce panel height and to
prevent coupling between
the amplifier grid and plate
circuits. The RF deck is con-
nected to the power supply
and modulator via a chassis
mounted octal socket and
plug.

The Modulator

The modulatorisbuiltona
masonite chassis and panel.
A 6AU6 pentode functions
as a voltage amplifier with a
high-impedance input for the
crystal microphone. A cou-
pling capacitor of relatively

Rear view

extensive shielding, the VFO spotting
signal could not be heard in the re-
ceiver. After connecting the oscillator
plate to the 250 volt supply, the spot-
ting signal is audible but drift is in-
creased.

low value between the 6AU6 and the
triode-connected 6AQ5 driverrestricts
the low audio frequencies and a capaci-
tor from the 6AQ5 grid to ground rolls
off the high ones. The restricted fre-
quency range thus obtained allows for
more talk power within the restrictions
for one hundred percent modulation.
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Modulator

As no suitable plate to push pull grids
interstage transformer was available
from the junk box, the carbon mic to
push-pull grids input transformer from
a TCS 12 transmitter was substituted.
The input winding of this transformer
is connected through a coupling capaci-
tor to the driver plate. Despite the re-
sulting impedance mismatch there is
enough audio for one hundred percent
modulation. The 6L.6 GB push-pull
amplifier operates with fixed bias of 22
1/2volts obtained from a separate trans-
former and rectifier on the power sup-
ply chassis. A push-to-talk relay con-
nects the 6L.6 GB screens to the 250 volt
supply and at the same time actuates a
115 volt AC antenna relay during trans-
mit periods. A 200 mA meter in the plate
supply line allows the monitoring of the
modulator plate current, A voltage di-
vider connected to the secondary wind-
ing of the modulation transformer sup-
plies audio sampling for connection to
the horizontal plates of a monitor scope,
The moedulation transformer was sal-
vaged from a defunct AF-67 transmitter.
The Power Supply

The power transformer from an old
TV set supplies all the power to the
high-voltage circuits and the tube fila-
ments. A separate 24-volt transformer
furnishes bias for the modulator and 12
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volts for the push-to-talk relay. The
high-voltage supplied by the full wave
rectifier with capacitor input is about
500 volts under load. A voltage divider
provides 250 volts to the VFO and buffer
as well as the speech amplifier and
modulator screens. A VR150 regulates
the VFO screen voltage.

As the photograph of the transmitter
rear view shows, many of the high volt-
age connections are exposed and a seri-
ous shock hazard exists. As there are
neither small children nor cats in my
house and the rear of the transmitter is
not accessible once the rig is on the
operating desk, the shock hazard is be-
ing tolerated. However, I do strongly
discourage use of exposed high voltage
circuits, especially where children and /
or cats could come in contact with them.
During testing and adjustment of this
rig | kept my left hand in my pocket.

This safety precaution paid off when
I came in contact with a terminal of the
modulation meter and the shield of the
6AUG tube at the same time! ER



Letters from page 2
tuning kind of funny but did not pay it
too much mind. Test transmissions
seemed OK so | told the bridge they
were all set, It was only alter docking
that | realized the switch was grounded
and the TBL had been loaded into the
hull? 1 asked the bridge if they had any
problems and was told "Negative™ The
old TBL had taken a licking and kept on
ticking

Anyway that is more than enough
ruminations from an old sailor. 1 en-
joyed the TBL article. Thank you.
Roger W. Kuchera, K1TC

Dear ER

In early 1973, | was the communica-
tions officer of the USS MoCand less DE
1084, This was a new ship built by
Avondale Shipyards and commissioned
in 1972 In the radio shack were 8 brand
new R-10518's, the best the Navy could
buy. After receiving notice that
McCandless would be sent to the In-
dian Ocean in mid 1973 my radio chiel
approached me with a "proposition”
Basically the conversation went some-
thing like this: "Mr. Mete, could we
install an R-390A in radio central? My
response was something like - Chief,
we have 8 of the finest receivers the
MNavy can buy, why do we need an old
outmoded tube model?" RMC Coyle 1.
Stanley, with 28 years in the Navy at the
time, said matter of Bactly, Mr. Metz in
some situations of bad QRM, the 3904
is much better than the 10518, (If any-
one knows of his whercabouts today,
please let me know). | was fortunately
mature enough to trust him and his
weird request 1o ask the COYs permis-
sion to install this oddity. With some
trepidation, the CO said yes as long as
we could pull and hide it in a matter of
minutes in case of an INSURV or Squad-
ron inspection. A week later the chiet
had “procured” one out of the salvage
yard that worked very well. Needless
to say it would not appear on the ap-
proved list of equipment! With the un-

derstanding help of the Norfolk NMaval
Shipyard at the sailor level and a fow
pounds of coffee in exchange, 1t was
wired into the appropriate “black” dis-
tribution box such that it could be used
tocopy the 16 channel fheet broadeast if
NECESSATY

Adterwards, it became my “private”
receiver o listen o short wave broad-
casts but most of the time it was didi-
cated to guard some oddball frequency
to free up a 10518, While 1 left the ship
prior to deployment, | have always
wonderned how long it lasted and if &
was still there last year when the ship
was decommissioned. In hight of cur-
rent commenis as o the Navy now need-
g this receiver on all mapor ships, |
guess my radio chiel understood the
problem 20 years ago. Though 1 have
never gotlen around to getting my ama-
teur license, that unigue exposure has
Llasted many years and still continues.
Dave Metz

Dear ER

The design of the Electnie Radio Pal
receiver (ER April 1195) poses electro-
cution and fire hazards which have been
recognized and avoided, even in hob-
byist magazine articles, ever since the
first transformerless power supply di-
signsappeared in the 19308, The design
Haws are:

L The direct connection of one side of
the AC line to the metallic chassis, in-
stead of an isolated common bus,

2. The direct connection of the shell of
the headphone jack to the power sup-
ply.

3. The small size of R1, which by itself
would allow 1.2 mA of 60 cvele leakage
if the power plug were reversed.

4. The lack of fuses in the ungrounded
AC power feeds.

Flaws (1) and (2) are potentially le-
thal, since reversed installation of the
power plug, or failure of the neutral
connection with the power plug inserted
correctly, would place full line voltage

sontinued neud page
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on exposed parts. Isolation of the com-
mon bus from the chassis, or of a
grounded chassis from all external metal
parts of a surrounding enclosure, are
the universal solutions to Flaw (1). A
safety-rated audio isolation transformer
between the audio stage and the head-
phone jack is needed even with Flaw (1)
eliminated. Since the only funchion of
Rl is to prevent the buildup of static
charge on €2, a value higher than 2.7
ML would suffice, and would hold the
AC leakage current under worst-case
conditions to the 0.5 mA allowed by
modern LS safety standards, Because
of their age and questionable safety,
line cord resistors should not be used in
new equipment. Appropriate fuses
should be used in the lngh-side AC feed
or feeds at their point of entry into the
enclosure.

I hope that anyone who reads “Elec-
tric Radwo PPal”™ will esther already kniow,
or will be motivated by this letter, not to
follow such dangerous practices. Cer-
tainly we all want our hobby to be un-
marred by the consequences ol de-
signed-in lethality
Steven E. Fick, N3TE

Dear ER,

The tollowing is my reply o Steven
Fick's letter.

Muost of Mr. Fick’s concerns can be met
by a very simple modification of the ER
Pal line cord which requires about 15 min-
utes work. | modified the unpolanized
plug on the line cord into a polarized type
by widening the ground prong. First 1
sanded the ground prong to remove all
tarnish. Then [ filed about 057 off the end
MNext | formed a piece of No. 16 tinned bus
wire into a U shape about 1/47 wide and
with legs about 3/8 long. This was sol-
dered on to the ground prong making it
about the same width as the ground prong
on a standard polarized plug. Finally, the
modified prong was filed and sanded to
give it a neat appearance, My thanks to
Mr. Ludwell Sibley for suggesting the idea.

36

I also wish to thank Mr. Fick for his inter-
est.
Bob Dennison, W2HBE

Collins 75A-4 Repairs from page 18

The 15 meter crystal in the oscillator
circuit had been changed by a former
owner but the osallator was still dead.
I changed the plate tank tuning capaci-
tor, C43, to a dipped mica (100 pF) and
the oscillator now works and 15 meters
15 very alive on my receiver again.

My experience with a 75A-4 repair
job a few months ago also involved a
bad mica capacitor in the plate circuit of
the 40 meter section of the RF amplifier.
The receiver had very poor gain on 40,
| couldn’t get the crcuit to align so |
used a grid dip meter 1o check the reso-
nance of the aromt. It was tuned 1o 12
MHz indicating an open capacitor at
C25. | installed a new dipped mica ca-
pacitor and the circuit aligned prop-
erly

| hope this helps you get your A4
working. ER

The Forgolten Science from page 23

running 500 watts input and having
conslant emission for 15 years?

It has been recently announced that
Western Electric, believe it or mot, will
agaimn start producing vacuum tubes for
the audio industry. This is not due to
any sort of sentimentality, but is based
strictly on business. The market exists!
Is it to far oul to imagine a future where
tube rescarch s once again taken up
wharre it was forgotten 35 years ago? ER

To join AMI send $2 In:l
AMI, Box 1500, Merrimack,
MNH 03054-1500




Modification For The Collins 516F-2

by Merle R. Crowley, W1GZS
P.O. Box 476
Sumterville, FL 33585

Over the past few years we have re-
paired several KWM-2/2A transceiv-
ers and found that most of the owners
have installed a 5x7 speaker in the 516F-
2 power supply.

The idea of having a speaker in the
enclosure is great, but the way in which
they were installed left a lot to be de-
sired. All that I ran into had the speaker
mounted directly to the front grill with
6-32 hardware. The weight of the
speaker had caused the grill to dent
inward and in general look very poor

The solution we used is quite simple
and only takes about an hour to com-
plete, the best part is there is no visible
signs that a speaker has been installed,
Should you later want to remove it you
will find no visible signs that the unit
has ever been modified!

Just get a piece of galvanized bracing
with holes punched in it. | used a piece
that was left over from when | installed
our Genie garage door opener. Place it
as seen in the photo. Cut out two pieces
to forman X brace. Use the existing nuts
that hold the front grill in place to fas-
ten these X braces to the unit. Then
place the speaker over the X brace, mark
the placement of the mounting holes
that are in the speaker, remove the
braces and drill four holes to accommo-
date 6-32 screws, add a washer and nut,
tighten it all up and that is it. When you
reinstall the trim ring the grill fits nice
and snug with no signs that a speaker

has been installed.

Hope that you find this mod useful. If
nothing more you have saved a piece ol
Collins from becoming defaced! ER




Mike Doliton - K2ZIH, Silent Key

by Pete Malvasi, WB2ZBYQ
75 Church St

Ramsey, NJ 07446

It is difficult to write a eulogy for a
goad triend but if there can be anything
easy about it, with Mike, K2ZIH, itis that
there are so many gouod things to say. As
many of you know, Mike was a past
president of BARA and had been a very
active ham for a long time. He was al-
ways gentle and generous in nature al-
though a bit on the quict side. Mike suf-
fered from A LS. which is better known
as "Lou Gehrig's Discase™. For the past
two vears the most obvious symphoms
were his difficulty in speech whsch pro-
gressed toa point where he needed to use
a palmtop I'C to display his comments.

Somewhat before that time he at
tempted vocal communication which
was often too difficult o readily com-
prehend. Regardless of these factors and
his quiet style Mike's inner strength
was very abvious since he showed no
signs whatsoever of any self-conscious-
ness or embarrassment, And he cer-
tainly had no reason for it since Mike
was very bright technically, had lots of
radio experience and had an all too rare
gentle and caring nature, [t was always
anice experience to talk with him either
on 75 meters AM at 4 in the morning, or
at an antique radio fleamarket, or at a
barbecue. 1 once met Mike on a flight
out west after his serious voice prob-
lems began. He had a I'C with him and
between his keyboard and voice ex-
plained how he restored an old SBE-34
transceiver he picked up for 525 the
summer before. We talked this way for

at least 3 hours and | was disappointed
to leave him on the plane since 1 was
getting oul in Denver and he was gomng
on to Califormia for a technical tramming,
conference. The old expression that you
can't keep a good man down was so
true with K2ZZIH

Mike was an avid classic radho enthu-
siast. He was active on 40 and 75 meter
AM and operated lots of the “old green
boxes™ - Heathkits - which were his
favorte. Mike was often heard on 75
AM from his car with his Gonset G768
which trequently blew out the proces-
sor chip of his Caddy. Mike was more
accurately defined as a resurrector
rather then restorer as he would buy
the real basket cases and get them back
in serviee in short order. He was not
much for esthetics over onginality ol
condition and once proudly presented
te me a viery beat up Johnson Viking |
which he rebuilt but purposely left the
pigeon droppings stains on since that's
how the old ham who owned it before
kept it in his barn, He had to break
tradition though to remove the stains
froim the final cage as the smell was not
too pleasant under operating condi-
tions

Mike leaves his loving wile Heather,
his mother and father as well as many
relatives, colleagues from Sony Medi-
cal - his employer, fellow Maywood
Emergency Corps members and of
course his many ham friends. He was
53 and will be sorely missed. ER



A VFO For 160 from page 15

Block Diefgram for T-155
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Power supply schematic.

Parts List

T1 - 460 VCT, 50 mA (FRS #7514)

T2 -12.6 VAC 300 mA (R/S 273-1385)
S1, S2 - SPST switches (R/S 275-603)
C1, C2 - 60 mF 250V (FRS page 11)
V1, V2 - OB2 regulator tubes (FRS)

V3 - 6X4 rectifier tube (FRS)

R1 - 10+W wirewound adjustable*

I1 - pilot lite (R/S 272-704)

* R1 sized to allow VR tubes to pull 25
mA no-load.

the 10 kHz marks come out exactly
aligned in the overlapping areas.
Don'ttry toduplicate the unit shown,
Utilize your junkbox and Radio Shack
as well as Fair and other mail order
houses. Use what you have at hand.
There's nothing wrong with wood fora
base and masonite for a panel if that's
what you have. A cardboard or alumi-
num disk fastened to the gear wheel,
which comes on the unit, can make a

fine dial. No matter what schemes you
use, the PTO will work and give you a
very stable oscillator and 600 degrees of
bandspread for the range of 1750 to 2000
kHz with enough output to drive the
normal crystal oscillator to full output.

So be on the lookout for this fine piece
of surplus and build yourself a useful
addition to your hollow state transmit-
ters. Heck, the hunt for a wanted item is
half the fun! ER
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Suffix Numbers on SP-600 Receivers from page 13

Oct. 5, 1953, SP-600-] X-28

Std. [requency range, 540 kHz-54 MHz
Signal Corps R-620/FRR, order no,
25693-Phila-53-61, contract DA-36-039-
SC- 49453,

Mar. 12, 1954, SP-600-]X-29
Sted. frequency range, S40 kHe-54 MH:.
Made for CIA conltract no. XG-T178.

Dec. 28, 1954  SP-600-]X-30
Std. frequency range, 540 kHz-54 MHz
Dhversity receiver. Replaces [X-17.

Dec. 1954, SP-600-VLF-31

Special frequency range, 10-540 kHe
Very low Irequency receiver. No atal
frequency control

Dec. 1954, SP-600-]X-32

Std. frequency range, 540 kHz-54 MHz
Black wrnnkle finish front panel with
white engraved lettering. Made for
Mackay Radio, their order no. M-41666,
Hammarlund production order no.
2467-300. Internally the same as [X-21

Dec. 1954, SP-600-]1L.X-33
Frequency range, 1O0-4 kHz. 135297
MHz,

Aug. 7, 1956, SP-600-]1.-34

Special frequency range, 100-200 kHe,
S40kHz- 148 MHz Made for CIA. Their
order no. XC- 1765,

Aug. 1956, SP-600-]X-35

Std. frequency range, 540 kHz-54 MHz.
BFO range 0-10 kHe. US Navy R2748/
FRR, order no. NObse-71365.

Oct. 3, 1957, SP-600-] X-36

Std. frequency range, 540 kHiz-5 MHe.
Same as JX-21, except lor addition of
audioinput jack on rear of chassis. Made
for FBI, their order no. FBI-16876, their
contract no. |-FBI-3873

Oct. 9, 1957, SP-600-]L-24- (Special)
Frequency range, 100-400kHz, 135-29.7
MHz. No xtal frequency control. Sup

plied to NAVSHIPS 91661, R274B/ FRR
per PL-33910-1.

Mar. 28, 1961, SP-600-] X-37

Std. frequency range, 540 kHz-54 MHz.
25 cycle power supply. Otherwise, same
as |X-21

Mar. 1961, 5P-600-VLF-38

Special frequency range, 10-540 kHez.
Very low frequency receiver. Same as
VLE-31 except for 25 cycle power sup-
plv.

July 21, 19%61,5P-600-]X-39
Std. frequency range, 540 kHz-54 MHz.
Made for FAA contract no. FA-2338

1971-1972, S5P-600-] X-21A

This was the Last series of SI'-600's manu-
factured. It had the std. frequency range,
540 kHz-54 MHz. Had 22 tubes vs. 20m
other models. Also, a separate product
detector, LSB, USE, CW, MO switch,
Appeatance was different from other
SP-600s in that the knobs had no melal
skirts, the front panel was engraved
with markings for xtal phasing, selec-
tivity, BFO, audio gain, RF gain. Also s
marked JX-21-A on front pancel,

Muost of the dates came ol l engineer-
ing revision "sign ofl" sheets, so are
only approximate dates,

During the Vietnam War, several "Hy-
brid” SP-600's were produced with 9
tubes, printed circuit boards and 200
kHz bandpass filters. They were con-
nected o video recorders, usually in
banks of 5 receivers to seek signals in
the HF spectrum. Tapes were then sent
to Fort Meade, Maryland for interpre-
tation. | believe the military designa-
tion was R-1151/GR. This is similar to
the Manson Labs R-1230 (R-390As).

The US Navy used SI™600's mainly
for signal intelligence work, | don't be-
lieve they were installed aboard ships.

Maybe this will help SP-600 owners
in identifying the various model types
of Hammarlund SI"-&00 receivers. ER
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VINTAGE EQUIPMENT ONLY

ER
F.O. Box 57
Hesperus, CO 81326

DEADLINE for the JUNE Issue: JUNE 3

FOR SALE Repair and restoration on all win
fage equipment; 35 yeam experience. Barmey
Woolers, WSKS0), BN E Mansficld Ave, Den
ver, OO BO2AT, (W) F70-5314

FOR SALE: HES-W) heaclsets, G aated 1944, bransd
new, in sealed, waed, protective cartons. Extra
earpieces, cdessicant, instrachions, cord, included.
Used with virtually ol WW 11 and many later
combat amd clandeating radios - $30. Gene,
KIMYTZ, (AOG) 61 0-0M00)

FOR SALE: Clegg Inberceplor B, VGO - $175;
RME 43504, VOO, manual - $195; Realistic 1DX-
150, exc. - $4% Heath HW-16, VOO, manual -
$125, Conset Commum, 1V, 230 MMz, good - S50;
many others - request Tl Richard Prester, 131
Ridge Rd, West Millord, N) 07480, (201) 728
54

FOR SALE: Drake TH440 (B4-0 & T4-8 in ome
cabiret), T4-B has lactory 10-pomition crystal deck,
[vake mic, AU -4, manuabs, abmost mand - $450
shpd. Colfins 75A-2, TIV-0, splr, mamsals, rovr
has optional calibrator & FM unit, esc. oonds -
make offer, FU only, Collios 300L-1, exc. - $500
PU only. WANTED: 750 ool fowr BC 6100 Marc,
FIL {400) 5458511

FOR SALE: Divake 2A w/2A0) - $175; Allied AX-
190 w/maruals - $85 Hamenachued HO-110
5 WANTEL: AC woltage probse for HP-4100;
data for hubesters as weed i Collirs S fine rovrs.
fohm Kal, 4618 Norwalk S, Union City, CA
S4SET. (S10) 4714508

41

FOR SALE: Collivs S Line abiumminam kool i
Layse small fewciter /1A tuning) - $1; 00-1 - $2.
spinmer / plain (main uning) - $3 Charle, KWCH,
I¥92 Pinnocke Lane, Lowmiburg, VA ZN75, (700)
ISl

FOR SALE: Calasy Comm-2, 2 ch sevr, ISR/
LS8 military version w/antenma base & loading
coil (o whips), handset, canvas case. Xove VG,
vasa fanr - obfer or tracde. WANTELY: Cloabs Soout,
Chiet or Champions W00 (AL Dilference nego-
table. Berk, Berkemeyer, MUY, (514) 394 (441

FOR SALE: Gibson Girl smibr & accessories;
URCH, 10, 11,014 radion, Bendin PA-20. Gary
Sarra, OB 307K, Mewington, CT 06131, (200)
a5l (d

FOR SALE: (2) 5 WE's, (1) 5381 - $45 sach, Jack,
ELFGKY, Bon 103, Lehe, NI S840 (7 378
7

FOR SALE: Electron tulse data for TVZLL TVFEU
and TV, 81 pages - $15 ppd foseph B Forth,
WAZITRT, 121 Long Ve Acnes, Wheeling WV
260038 (M) 277-3154

FOR SALE: TWI1-242 (SCR-30A) mamial. A lew
water spots & shightly frayed bt porectly read-
able - $4 ppd. K. Eastwich, NZAWC, 224 Chest-
ot 5 Haddonfield, N 0800 (609 429-2477

FOR SALE Xarhite Brostol sorewsdriver sets P8s-
&, complete |1 pieor w /case - 530 shpd. Larry,
WSVHE, 4212 Beacon O, Bartbsville, OK 74006
(918) 332801




WANTELD: RME DMI6 converter. Matches
RMESY revr. Trade nice BME VHFIS2A converter
aor money. BUL WO, 12405 Ranchette Dr, Tue
son, AL H5 'F"-l\.! I:l:ll'lrn"u TIRG iy
WANTED: HRUY el sets & r.jlr--ﬁ all RCA
comm. rowrs, especially ACR 111, 136, 175 and
AVE 1 prewar BU rovres w/ 12 plus tubes by
EH Scott, Mudwest, MoMurdo Silver & RCA
arvy conadh. Bk, MM (505) SE8- W2 ewves

WANTED: Mulitary vhectvoness, KIN, racar, oo
emarnicaliones, besd, maraalbs, Diterabune, oo, Wt
hawe you pd” Willam Van Lennep, 108 211
Peprperedl, MA D161 (S0N) £3 16000

WANTED: S0 000, S0 W00 KW-1; W01 i 5
WM, TSA thra TSAA moves amad '..|_~'Lr-._ ST
ool P huse cntire estabes, Pk up 45 sbabes
arad bop § pasd. ek, (R0 4622952

WAMNTED: Fur mvy ool o Nads amd wial hakd

ers made praoe o 950 by or bor amateur radae
Any Taihd, 0, N By VT 1 AN Tany iy

Mikey xtal VAT, moanusl for Bldey 1A U0
Thanks to the many who bove esporaded 0omy
wkal acds! Xentr pelug o cosls by Bod, Millen, BEW
and others; Hallicralters 5% 11 parts radw. Dean
Showalber, WAGPTE, 7816 Redberry S8, NW, Al

busguergue, N K710 (S05) 899917

WANTED: Johnson grear, all models, any
condithon. PMease state acdong pooe. Wen Tumer
ADTE, o 451, Cal - Nesw- A, WY HRUM-H02

WANTED: Any indormation on Thordarson
TITE2] Tr-Band sostr, 80, 80, 20 meters, uses
Taylor T80 in final, Taylor T2 20 i mvodubator,
commumarrically made cira 19407 Do | havee thee only
oorns lasft i existance? Clusck, WO, 9907 Trvang,
l|1|v|11|n51u||. BAM SN Hr|1rHth II'|||'-|

WANI‘I 12 108 enciber woor w /o tube, conds
very pssd only, -nllll',-' ADGY, (H¥) 255 El?:"

ﬁ'.ﬂ.N'Il-ll-Ll'wl: AN LT an!l ”ﬂ'lh |'l lilll‘
Mapoli, K2LGO, Box 158, Riverhead, NY 119401
(516) T22-5707 alter &

Vintage Manuals Available

for amateur, audio, and radio-related
equipment. Cuality is always our number
one customer priovity. Catalog, bwo $.32
shamps Feter Markavage, Manual Man, 27
Walling St., Savreville, M) DR (M) T38-
g

WANTED: WW Il Genman, laparsse, Ralion
Fren b expuipersent, tubs=, manoals and parts. Bob
Carahaey, 2106 W Wgh, Ok Libesma iy AN TILEE
{5 525 1T

WANTED: KWS 1, HF Wk a0, K- 559 and S
AN B ewee comding Wlnisaggu Shggako, | AsIRY,
S ) levan Kameds Moackhs Kumoammsosto S6i)
bapan FAN Lipun S 159 40|

WANTED: KWS) lowwer sadobuand orystal 251 65
LHLS: sl THA sulebarad filier. woll resmibarse lor
phone call. Lorme, VETBON. (M) 587-0005

WANTELY: Hs b AR masds b |leath LVXC68 paer
s o fosbwreasn Ranger | dial ssembdy for carly
Hallralter pon. cov . rovr, oustheard masd diover
surggre=tion for Jodhueson Viking 1 Jay Faink, NTUTT,
8 Blackman Ave , Bethel, CT 08800 (208) 7974065,
hor meeagre

WANTED: Repsair & resboration of Ham. SP-6
X117, weithan 25 smiless oo Dhandbserry, CT. Jay Fnk,
MNILJT, & Plackman Ave, Betheel, CT 068001 (203)
TA2-4 2k, Ivar ormesisaage

WANTEL: Cardwell receivers (e.g, 54), 111.1mu1:r:,
advertising literatune & tochmical Bulletine. Maswll,
VETABRLC, b callbook (GUM) 94706000

WANTED: [olvesi KW matc b or Z75W. Cary,
VEIMPCY (G19) 94 2067

WANTED: Colling 51612 |1w? translormer or
junker whaole supply, ordginal B-388 manual.
Rardy, WAPCP A (GIEE) Dl 250

WANTED:CY 2562/ IPRC-25 hathery bos lar PRC-
77 Pete Hamemma, WERIIWL, 87 Phalip Ave,
Elmweossd Park, M) 07007

WE RESTORE TUBE EQUIPMENT

SOUND IN MIND W4PNT,Dee- Wayneshoro, Va. (800) 755-2365
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FOR SALE: Drake 2C - 990, Hammmarbund HO-
MAC, needs work - $175 WANTED Canl F, G,
H, ] for Nat'l HR(}7. Doug DeWeee, 507 East
80th St Tacoma, WA 98404-1014. (206) 472- MTH

FOR SALE.. Homemade galena crystal radios,
detectors and galena crystals. $1 regular, $2 su-
per. Radio parts. What do you need? L, Gardner,
154 Twwar Male n'c'h R, T.lruw.umla. NY 14150

FOR SALE: 011, RE - $475, WL-1, WE - $150.
Viking Valiant

oifer. WANTED: EME 4301
acdapter. Fred Honnold, WeYRM, 17990 Sharon
1, Pine Grove, l. ﬁ FEEAS. (20 T9h-5Aea)

FOR SALE: lnﬂnnp, tubes, mew and uned,
multi-section twistlock electrolytic caps o S00-
VI, SAMS photefacts. Send stamp for lists,
Turner F_Iuiﬂmuh- 16701 Main St,, Swe. 121,

FOR SALE: | E.I..‘Ll*‘. Raidio tubes; rl-pullr and restoration
ol all vintagy amabenr and comunercal s, 25
years cxperenor. Herbert Stark, 101 N Thasap-
won St Hemet, CA 92541 (90) 6553444

m MI.I: I mnm s m-nul,
T™ 11-5820-T58-15, neaned Do 1961, 189 pres
£25 inclades domestic postage. Abe, POB 4118,
krwyl'._nthlm

FOR SALE: HEBOY coil set, 50 kHZ b0 W Ml-lz
types L HL G, B, JE, 12, JC, I8, JA, ong, woodien
bowess - S2500 Lloyd, AAGT, UA, () 722400
[alal

FOR SALE: Rodwyn Hi-barmber 8 channed s sy,
moded 1008, works OK - 550+ 55 shppe RUA
Voltohmyst maodel WV-772, urcheched - $25 «
15 shpg: tube tester TV-TB/U, uncheckad - $50 +
$10 shypg W11 acdapiers - $5 each + shpg, Jamis
Fred, 1. Lutlrr.. 'IN 4920, {‘il?l 268-2214

FOR SALE: KWM1, mobile mount, pwe sply, X

-hph-r wﬁm"rﬁﬁﬂmh'\h'l‘
wave & Tebeviuon Laboratory / Boston: Dvabe 1A
wernier knob Bran, WASUEK, 3521 Teakwood
Lo, P, TX Fl'.ﬂ'i. [Z“-] “ml

FOR SALE: Colline manuak: (oopaes) IIFH,I
A, B-791. WANTED: Tube CHs & acoss
mLNIFRI.MP [Mﬂﬁ'ﬂ#ﬂ?ﬂrmiwhﬂs

FOR SALE: -ll'l"rillrs_. un-riml for QXS0 1o
20000 4400 ¢ himpey. WANTED: KW 1, 50101
of M2A-1, KOs, CA, (T14) fd 7900

FOR SALE: DX-60B w/HG-10 VFO - $150;
Hamenarbund H- 129X - 315 'U or pay shpg
& packing. Michael FL Wilke, WBIAQL, (706}
A1 W7D

FOR SALE Heath distorton analyzer IM-5258,
audio generator Ka-1272, AC voltmeter IM-5238,
all w/manuals, Gene, NGTA, LT, (801) 635-T43
TRADE: Collins 353C.31 75A-1 mech. filber/
adapter for 7344 411 reduction gear divve. Dave
Mills, 1503-C Adelaide, Tucson, AZ 85719,

ELECTRON TUBES FREE 1995
Catalog, over 2000 types in stock.
Electron Tube Enterprises, Box
8311, Essex, VT 05451, (BOZ) 879
1844, FAX (R02) 879-7764

FOR SALE: Mice Drake rovr model 28, cosemeti-
cally clean, works fine, w/calibrator but no
rranual - $150 OB museum queality SW03 w/
i, buttery cable and plug and B coils for 20
arad V6 mveters, works, complete w )/ tubes - S0
MY, parly Bunnell Model "W Side-Swiper ey
(05T Sept. 1929) - alfer? Abuwe plus shpy, Wes
Chatellier, WSDIMM, 1950 Chevelle Dr, Baton
Roige, LA U806, (5] 927-2199 evies bitore 9
™

FOR SALE: Lunul raddio kits anad parts. Send
SASE tor brochure. Carl & Grace Ent, 536

F{- SALE Iw l.'l-hi-l.llrl mw
mp X0 dey U wrsang, foeo SdWMM mucre- bees Lare.
Urowpe-in nun b s - $15; aepelica Ocean Hop-
prer tront pancls - S0, 516F-2 mod-kit (R #62) -
$13 Al S ppd. DWW Engineering, POR W11,
Coida Mesa, CA 9260H- 30611

FOR SALE: Moslified commuand sets, mostly w/
o cowers, bubes i luded unkes noted - 39 cache
BCASSA, BUCASB, BCASEH, BC 4558, 3 each
CUT-46004 (ARAL CUT-48104 (ARA)L PC-4548
AR, B ASTA (o tubes), T-20/ARC S, -
IR (o bbb ), strippeend racko - FT-220 doubbe
17, simghe - S8 Dhon, NIRHT, (412) 238819 BEST
h'lud'fh

FOR SALE: New Collins 1).068 mic plugs for
S e/ KWA-2 - 48 eache Clint Hameos k, KMALI,
6567 Ashfield CL, San Jose, CA 951204502,

Hﬂﬂl&?ﬁmmwwm
“Wintage Flyer™ LSA only . 40 years of mal order
chectromes. Bigrlow Electronis, PO Bos 125,
Blutfion, OH 45817

FOR SALE Mic plugs 3/16, 1.:“ﬂnﬂ|.t $4, 2
conductor for Heath - $6 $1 cachshpg, 1A adid 6%
fan, (X8 Diversified, 909 Walout 51, Ene, PA
[

FOR SALE: Racal euopment from England - smte
type TABI, SOW, SSB/CW, 19 rack mounting,
unrend oo, all tube type MATS amir doive
i, all tubee SSH/USEACW /FSK, 15 to 30 MHz
et gowad cord s many other Racal iterme -
call for details WANTED: Frodenck Elestromcs
RTTY units and Stemens T-100 Nigrl,
ADHAG, GA., (404) 949-1097 (h), 255 6790 » 252 (w)
FOR SALE: SX-949 - §90 4 ahpg, Ken Koltholt,
KHANH, 5753 David L, Faieficld, ORS00 4-0507,
(513 A58-2161




FAIR RADIO SAL

SALES

* Military Radio
* Electron Tubes

1016 East Eureka Street
POB 1105, Lima, OH 45802

|| Radio-Electronic Surplus Since 1947!

* Variable Capacitors and Coils
| We have most R-390A spare parts including:
VFO {/R-30A {not Collins), Gov't-Reconditioned - $45

IF Amp with good filters, but less RT510, used - $100
ITE7/RTS10 Ballast tube, unused - $17 50

419/227-6573
FAX 419/227-1313

* Test Equipment
* Transformers I

Shipping charges additional! Ask for our 1995 catalog!

FOR SALE: Mus sell Fyeryone thank the Infer
nal Keveruwe Sevioe for e Lantastic deals! B-
W2 wips - $I75; T-195, chean, no F'A - §1 15 K
T UIRK - $195; CGIFT-7500, whaole or by LirSabbe
subassemblies - call; TMO SBE-2 S58 exciter w/f
e - S200; B MEM, w/AL s - Bl BOC-HHL),
w/AC pa o 875 ART-10 set - smitr, clign - $135;
o, manual - 825 org, pwr plug, new - $25;
I'nlul'\. vontrol, new - $12 CDAT xtal conteol -
L20; ART-13 package - K195, Forest Service 19400
SPE HE fehd raclio, wi pock box - 595, w /o b
7T ROB w/ps - S1640 Colling TOS-12 smitr - $95;
TOS 1N s, povr, wmlr, cables, control box, verti
cal mount wfbase, Mavy AL sply, & manual copry
- 5305, Perkin MTR a0 6 s M volt, 0 amp
reguladesd sply - $45; L5166 - $10; H-233/ AIC -
S10: HS-M0 - $10: H-157 /AN - $15; T-32 carbon
desk mibc - $ME Electrowomce MESA MR mac, mew
30 TMW-11-AS6A, R-T0A - $20; THM-11-5800
58, K-P0A aperator’s - S0 Th-11-856, R-390 -
SX: ME-T52 multimweter - $15; parteng out B
MER, TS 9, TS pev/umite. Trades™ Offers? L-
shap WATHIDL, 11D, (MM} 7564147 alter 1730
MST
FOR SALE: Johwmesmn Thunderbolt, exe w/ Peter
Dabd afmr, U only - 3675 Eimac 4CX15N08,
tested and guarantend - $115 Steve Soont, KW,
TI2 Piee Hill R, Lilitz, PA 173 717) 626
"

FOR SALE: Cleggg, Thew & - S100, DX 40 & V-1 -
SI00: MC-1EMD - S0 Mike, PA, (717) 6505740

HH

FOR SALE: Repair! Rado mepair, tube or sofid
shafter, reasaonabsbe rates, Jim Bupse, ARTTE. Western
Amatewr Radio Repair Co (WARRC), POR 97,
Morth Cove, WA SH547. (360) 267-8011

FOR TRAIVE: Command sets, all ong,. - BCA55-H,
BUAS7-A, T- 1R ARCS Alsoome T2/ ARC-5w /
SO:23 antenna conneclor, otherwise orig
WANTEL: Ulnmusdallosd, Black B-xx/ ARC-5 rovie
cowiering 1 il aned 691 Mo shockmount for 3
vt rack, Do, NORFIT, 47 Haeel T, Pittsburgh,
PA IS8 (412) 2M-8810 EST wkedys

FOR SALE: [vake RY; Heathkits FIW-22A, HI™
23, SP-6 10 seupe, SERS0 digital display, SB-1HA,
SB-elA, SH-n14, Richard Doochesi, WAZROY,
1 N Park Ave, N Masapequa, NY 117548
(516) 79 120

FOR SALE: SX-62 - $150) SWE - $50; Globe Scout
BEOA - 875 Colline KWMI, pwr plug, manual
WS KWMIA, KF - $995, T55-1, 125%-1, 516F2
$795 w1851 anbennag tuney - 5295, Collins
parts - racew sprinner knobs, S5-line or T5A-4 - $60
Divake R40, TAXC, ACH, M, books, filters ol -
$495; 20 JINT - S150; R4A - $105; Heath AT-1 2)
- 345 Ron Follmar, K5GIT, 12 Carmno Heal,
Kerrville, TX THROZA (2105 M- R20

FOR SALE: Many back s of Pop Com, An
tupe Badue, Monitoring Times, Flectre Bacdo,
Audio Mart, Antiper Radio Classifiesds, Workd
Radwo TV Harsdbowok, (8 Dyna Kil manoals,
Mlactntosh sberes oquipesnt Joe, [ (708) 328
MIZ FAX 128 71M



i i L e L

“ut e hywmie foor voste collection”

Now there wre TWO amatenr radio

Western Hentage Museum (Odmaha, Nebraska
Hrumg the whols famly. somrthong of misrr for rreriomns

| exhibits at Western Heritage. One ix the
WRL Globe and Galaxy evhibit and the
wther is @8 SEPERATE general amateur
exhibvit that preverves the equipment and
history of all manufacturess. If iv now anre
of the Larged of ity kind in the country.

This permancai display is TRULY
UNINE and is sometbing ithat all hams
can be prond af, We cxprect many
thausands of rovtors annwally.

Your TAX DEMNCTINLE donatiss wal
br prrmanently noted on a plagee ohay wull
be promumensly diiplaved

For mare imformation contact Leo
Meyersan, WEMGF(? o (402) 191-] 78K,
Mav-Nav_; 61%) 1211138 Neov -May.

WANTED: Very wvarly Hallicrafters and
Halbrafters / Sulves Mardulloguepement mcfodme,
Soyriders with entine front poned dull shominam
color, S0 psdie compans, 5 10 Shytraner, 515

w, womnd comnbe speskers - K8 & K12
HT-2, HT-3, BC-9% antenna tuner, parts,
advertising signs, paper memorabilia of
Hallwrafers. Al wand BCA moded AVE-11
airport o reveives. Chock Dochis, WIDSEOC,
The Hallicratters Collestor”, 4500 Hussell D,
Austin, TX THT4S [,'ﬂ"‘}lli—‘ill.!"

WANTED: Visitors and fubes by museum. Uld

and odd amateur or commercial b, forcign
and domestic purchased, traded or donations
wieloome. All correspondemoe anawennd, KelA,
Yo Olde Tramesamitting Tubw Museum, %R 97,
Cresoen] O |ly, t‘ﬁ. ':I'ﬁ Il {?rr.J'J -!n-l-h-l?ﬂ

WANTEL: Ml 1I1~|nn in ww II H- 26 radio

e pariiment, BCAR1 antenna control os, clock
lamps, oxygen, chair, ote Gregy Groenwood,
WEAEZH, Bon 1325, Weaverville, CA a0, Msgy
(707) 5239122

WANTED: National NTXW exciter; NSM

moschulaton; Hallicrafters HT -6 smitr. Thanks, John
Zirelberger, WBAJIE, 5257 Lewis Rd., Agoura,
c.ﬂ“l‘ll [l'l-llll'-ﬂl HASH

wnmm Conl comer and avechanical filters for
T5A-3, Collmes colletabsde papeer and promaotaonal
e, Brian Roberts, KOVEY, W68 Evergoeen Rd
Fitdsargh, A 15237 l-ll‘luu-u-ln

WANTEL:: Manuals (T U0 s) o sndo on PRC-T2.
mchudes RT-H35 through KT8 Nork Wolasch,
WADKJE, 1512 W Bigpou, Colorado Springs, CO
A

WANTED: Heathbot, Faow, Frlwr, Dynace or
sruiler tube sustu sy ot o
manmak for samwe Mibe Nossben, WEHLUER, PORB
1941, Hermdon, VA 22000 (73} 716 1363

WANTEILE lndo on Beredin Marme A0 1D a0
divecteon limaker. Also 1o buy RBA, RBE, RBU
wrs John Hartman, 11 Woodbenge Cir
Lowubowmberry, NH ISR jddh) 4757 2519

WANTEL: Dl diruimm forr Hleath TX-1. AM filter
fowr Heath SB- W1 ke Filse, KFEaESS, 150 Red
Conkar L, San Do, CA ST I (619) 69554098 e
] s b b cummn

WANTELE: Catalogs- WRL 1950 1954, 1955, 1956,
Pk Woalter Acbe 19575, 195, Badio Shos b 1958 Al
Bermand, POR o8008, Cilanda, FIL 32500 0008
{407) 351557

WANTED: Copy of htrisction manual and /or
seervice manual receiver. Rick, NofVC {510) (87
e

WANTED: Hallicrafhers HT-9 oscillator /antenna
cosils amed crystsks, Rt Braca, N1PRS, 23 larvard
St Pawtucket, RTO2H60, (401) 725 10did
WANTED: Central electronic 100V working or
nok, parts uedt® O 600 linear, Del, K9FCM, 1444
Melnae Ave, Port 51, Luche, FL 34952, (4057 136
1455

WANTELD: Man ;;‘irmlht.: switch for Johnson
Ranges 1) Also Banger i any condition. Mlease
leave eave mesage M, KOWXF ll-lﬂvlj RE7-T567

WANTED: WW-? I‘.uru e Milll-lr'r radio
equaprment of any kinad; anythang PARNAM China
Clipper and Linadibwrgh relatesd, sven a paost cand
Takashs Do, 1-21-4, Minamidai, Sevaku,
Yohohama, Japan. FAYX. 011-8145-30] 8069

WANTED: Manual for AN/LUSM-281A or HIP
IS0DA sope Leofl Fors, WHBSNVH, POB 342
Mordeney, CA 99942

WANTED: AF/KF control knab for Collins A /]
rowr, SIS orig. manal, SEA0 bever nob. Bail,
KETKK. b?'l“' Lake Dy, Crand Forks, NID 55200
) T2 453




FOR SALE Hammuarlund HO- 1700, exc. oonds,
very chean, clock works and cover i e conds,
manisal - $215 shpd. Bill, KUAXF, GA, [HIM) 887
Fe )

FOR SALE: Used techmical books - radwo,
ehectronscs, math, mualdary, et List $1
{stamps 0K Softwave, Dept. FR, 1515 Sasdhabaw,
Ontonvalle, M1 45467

FOR SALE: Mormow BC/Srove (Conclrad OM-10,
Colobwe 542 VIO, excelbent, bookless - $35 cach 4
shipg, 1 Mobr, 1005 W, Wyoming, Allentown, PA
18103

FOR SALE: Tubes/semiconductors/ parts/
muvistieen  phvono mistecllies  rndion - LSASE for 20 page
fst. WF. Horn, 131100 Marsh Rd., Bealeton, YA
22712, (N 4397EI

FOR SALE: Collins S1H, 38, W0L-1, KWM-2A
S16F2, 1 2H, BEW (Wakers | repes tion tunang, U1
all RE ansd brand new mansals; TWC GFR-90 &
B GPRSURX w/ S5 adpt, all ok mounted n
cabmnet; Fllwo 100F, 108, Corset 101 2mp. (4)
BIIAs, BAW 8651 Matchmasder, Heath HID-20,
HID- 16, Moshey OM-1, sphr. Don, WeTVIV, NV,
(0 4TS 1Ny oo migghl

FOR SALE: Collins KWS-1 & T5A -4, good conds,
vk have ou, cosmetion, sparne finals and mani:
als - $1900. WARHAS, CA, (415) 592-5684

FOR SALE: Ranger 11 loaded Sherwood BAL;
MG T4 5X-117; SBalil 5201 Bill Code,
KLY, 1540 Kaywood L, Glenview, 1L a0025
(L) T

TRADE: General purpose ATE mounts
WANTELE Cold war sarvralt shalf - Comumunics
s, raalar, coundermeasons, mamob. Willum
Diorueell, 04 Sowth Chester, Park Ridige, 11 aeS
(7O K25 200

FOR SALE NCX-1000 partul chasses, front panel,
meter, KF other spare parts available
Gewrge, KIANX, MA, (415 X7 AuM

FOR SALE: Bunnell bug, mudel -6, very good
conids; Boonton RF sy gen model 8- TVE Marty
Dieife, PO 21, Blawenburg, NI ORS0. phone only
10 T8 EST (201 M- 2300

FOR SALE: Johnson panel relinishing: Ranger |
Rarger 11, 500, Desk KW, Viking I, Vikang 1L Pro-
discthon runs this summer, Call or SASE for inko
Ron, ABSW, 115 First S, Sagar Land, TX 774™
(713) 490-THXD after 6™ OST

FOR SALE: Hammarhand HCH THD w /splor - S 000
721 Krigghet -6 s o parts wnat ) - $50. Bob Braegrer,
WABKER, 63 Navel (1. Riversade, CA 92506
() D SR

FOR SALE: Mew list -hondreds of manuals,
schematis and service information Send 2.stamp
LSASE, David Crowell, KATEDP, 40 Briarwood
Rd., North Scituate, R 025572805 (401) 934-1845

FOR SALE: Thordarson mod sfmm - T 45916,
pri - BOO0 ohms - 320, THM7E multi-match -
A Gt O ol rowr - 550 VPO Matic maded
I - 575 Jobweson kow pass filler 50-20 - 3201
Lime Muterial Industries Giller cap 75 mbd &
OOV - S125; Millen W51 GO, totsl 1] oomlbs
woodden bos - $125; BC-610 conl 5.7-8 Ms - $20
johnson Z5W Matchbos w /SWE - $125; Heath
antrnna impodanor bridge - 520, RME 45 rovr &
spkr - $125; Boonton 2604 Qemeter - S300; ARC-
5 T-21 brand new in orig. box - S35 Caoege,
KIANNX, MA, (417) 5274304

FOR SALE: dFconductor 826 shiclded cable,
Tellon msulation amd jacket, exc for balinced
audio applications - $.25 per i, plus shpg 1ick,
160 Penfeld Ko, Macedon, NY 14502 (T16) 377-
1454

FOR SALE: Hammarlund SP-oi, very «hean,
wonrlis periectly - 5295 Vikang 1 w (VH, clean,
no mods, new caps, works perfectly - $250
Meissner sigral calibrator, 100k, S, 10ke,
munded 9, all ong. - 95 TAC cdwome plated
bug, oki nice - 90, Heath HWIZA, abwolutely
iwew condy w /mabsile bracket, m, HIMUA par
sply - $150, atal calibwator - $35. Call for pachures,
ook, WANIN, W, (7175) Bsb-57T4

FOR SALE: lhulh carddvnad o u;r':und. wat
s Y-T0R0, like rew - 525 OBO. Frank, WHSET,
| Wildacne K, Charleston, WY 253040 (3040 3435
415

FOR SALE: A few left! NIB Monarch 050 micne
amp panel meters, 13047 face, 1-0/2° hole - four
fioe S10, 1 ship. Cary Reiss, WAGIRM, Rt 1, Box
1, Wikos, NE o880 (305) 361-TX0 (h), #5-
5541w

FOR SALE: Clearang howser, moed oven. Divabe
TR ACE RV VG - $IS5; Yaesn FU 901, VG

1, Rangy I, nice - $200. CE B 358 shoer - 575
Vikeng 1 - $50; 122 VIO - $750 D 14 Sebver Bagle,
e - S5, HO-10 - §75; SE-610, VO - S0 H)-
10, VG - $145; SX-101 - S100; SX- 122 w /R4S
sphe, VO - $175, R-388, fair - $150; SX42 w /K42
sphkr - $30; DEX, VG - $65; VD - 835 Offers
constdered, Fred Watson, KBEWRFE, O 58, 541
W Summit S, MeClure, OFL 435340 (419) 353
LIRS

FOR TRADE HQ-IB0AL, exc. conds, w /S350
sphr for SX-115, NC-183D, 3508 in ok cumrmle.
Trade up or down, Fred Watson, KBSWRE, 581 W
Sumumiil, MeClure, OH 41534 (419) 7485798

FOR SALE: Halls raiters SX-HI0, ¥V - $160, Atls
RONL. dig. VIO, po, i, enc - 475, fobun Hurst,
KU6X. 2512 Euclid Crescent E Upland, CA 91784

FOR SALE 41 reduction tunirg knobr w/ grars,
e - B, foharson TR switch - $37; Heath (Hmalt
- T NC-2400 - $175; HRO-60 sphr - $65; Galaxe
MM external VIXY - $35 Jor Shoss, KTMKS, WA,

) TAT-
1% (204 M



WANTED
Colling promotional literature, catalogs
and manualy for the peciod 1933-1991,
Jim Stitzinger, WAICEX, 23580 Via
Irana, Valencia, CA 91155, (305) 259
211, FAX (80%) 2591810

WANTED: Molmtonh anad Thordaraon amplifers
amy comadn. Marcus Frisch, WASIXP, Box 28803,
Greendfweld, W1 5008 II!.“ H-I-II 5507

WANTED: rrh“t.dph-. apparatnes and keys by
coliector, nod & dealer. Will pay lop dollar. Pete,
WEIBYL), (201) 184111

WANTED: & mwter AM gear - Ol Conset, oic
AR SALE/TRAINE. Varwous “wan gear Sondt.
KsPYT, 700 Mantua Bd, Pacifc Palsades, CA
-2

WANTED: Badar oupuiprssst, the baggoer thebeties?
Adsoearty TV cameran. Allan 1 Wieiner, SUT Vinket
Avwr, Il'rdr I"'li ‘\ﬁ Iﬁh 914) 471 'lF-lII

ﬂ'lN‘l‘Hb Tl desh wial mscs, abs wand
workang, Viking N owe VY Bob, KalKLL 15514
R, Fountam Hills, AS BS0n8 (i) Sl
Db

WANTED: Hallacratiors HT- 20 vmir, eruest bae clean
and complete, prefer workang conds & manual
Skip Hardy, KMYA, Vienna, VA 22182 (f03) 255
w59

WANTED: halauul"r'll'- S BN N0, Harvey-
Wells ROA Conset U 77 K Nickeds, 18445 Roteler,
hu-p:m 1L G102, (M15) 2327142,

WANTEIL: AN.:’HHH 3 and HAL roves, Ml"-‘i‘r
artenina bracket. Tom Brent, Bos 1552, Samas, WA
L T HEh-ﬁlﬁi

WANTELY l*ul.-,u.mum MzZ sovr, mabching spkr
fire Matiorual FIRO- S0 Lalayette FIEE 33 sovr. Pete
Markavage, WAZUWA, 27 Walling 5t Sayrevlle,
INJ (872, (18] TIH-Rnd

WANTEL®: Help \flhmpiﬂ bl s Company
collection of Vitroples bugs, keysand memorabilia
Call Mitch, WASOSE, at The Vibroples Cao, (SO0
ATH-BATY

WANTED: Manual for CLU-1250/FRE 10AV)
nuvistor phugs Raytronkos, any info? Manual for
THX-5; canvascarrymg case O WP 1002TA for TBY-
5 PC-44ZA, TU-6B, TU-AB for BC-375 or BOC-191
Gronge, KTARNX, MA, (413) 52740004

WANTED: Collins - Amateur catalogs, sales
Eterature. mareabs, promsostunal e & Segnaks.
Richard, KDGCPE, POB 992, El Toro, CA 92630

WANTED: Collex ting,. e Immhbwi
amatrar grar, amites, foves & aooessones. Dean
Showalter, WASPIR, 7TEle Redberry S8, NW,
Abuguengue, NM ET1X0 (S5) #9957

4w

COLORMFUL

IL PROTTINNG
“Colorful QSL's" are now
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.
mnnuu'mmna-.l
Samples $1.

Colorful QSL. Printing
P.O. Bax 4027
Lafayette, IN 479934027

WANTEL: Military vaduws KT-1506/0RC-13, S
viet sovr K112 movr B-A23 Levoy Sparks, WietsYL,
924 W. McFadden Ave, Santa Ana, CA 921
s I'?I!Ir-‘ll#i‘l.

WANTED: WW 11 s maxdel ATD transanitter
and dynamitor; Mational NCTX0 v Temple
portable model CAN, CALS or G521, Popular
Michanios FO0-1950, Hany L MoCall, KBACSY,
Bt 1, Box 244, Ennice, NC 286239641 (910) 657
5248

WANTEL: Manuals for reveivens BL fype CW
A0E-1Y RAX- 1 typre Ol 15 and Harvey -Wells
ARAL AL Kalser, WRAVR, 710 Markowe Kd |
Chyierry FEIL BT OSSO 1550 (o0F) 4242387

WANTED: S3EE mvanual, Brown Brothers straigh
Ty Ymestn MRS RN and FLSOwmtr, Gary Wagner,
E3OML 1024 Ouk Hollow Bl Knoaville, TN
FEL (613) HH-AT1T

'I‘I'ﬂNTEI.'.I' Caeripeirr nlllnllm and Scintillaton
counters sales lierature manuals and radation
samples. Buddy Herring, 1310 Andover Hd.,
charlobte, NOC J8211 () Mob-60di)

WANTED: Matwral 25V ps, 4 prong par cord
for HEOY, sphr; 1A tubws; SX-42 Carter Elliot,
WIMAYS, 1460 Finwclale Rd , Chardotiesvlle, VA
22901 (N4 70

WANTED: High-power commercial 41 balun
C ollins, Harrs, TRVC, et Alsn, WIVL (215} 795
A

WANTED: Intelligrnoe misseumm wants (erman,
Japanese, Italian, Russian and Chinese
ComTrn st e arsd sy Brtuhoc LIS
spy raches. LTU Walluam Heonwand, 219 Harborvew
Lare, Largo, FL Mi0 (S173) 5857756




WANTELD: WRL-70 wentr; HB smites for display
st b s quuality; thousands of U510 cards
o et ' alls onl Aoy _1‘:-,-1_|qu|1;-|;.. Call Lasie, (402
W2-1TH, Western Henbage Musewum, Ovnaba
WANTEIR: Military radios, any LURLU /I"Ri
.-1-|_|.r|u-l. wallone-talkees. survival i‘-l"'---ai.uh
URC-4, &b, R IRC-a3, 97, 65 47, KT-10, X0, &
Rudclitmmwnal o rontas ts
appreuaied I Ragvimd O b, VHHE U arvvromomm] Ave

Fref  woorking Frpraa abus

Las Argbes, U A SENS Mg/ FAN (V1) W71
WANTEL: Hammuorlond monuals, parts, parts
unils, lrom the series Cometl, HO, S1° Also
U S, ..n..l..,;-. S ihaw=ts, tvwepieeor bl
Robert, Amatenr Radio Surplus, (517) 7R-6721
WANTED: Collins 0], JOFXB/C, odhir pree- 1940
oo arva b gresar for my collection. Jobn Firey,
WRESHEL 14818 elbarton, Housten, T% 72080
F1 515K WI

WANTEL: Vintage tube CWs, pwr

masclukstonr o Josbsrrsam S0 Senad o and oo ¢ all wailk

v/

e wasis mmay have Sieve Whale, WHSUO T, Bos
Dk, L Nk, TX 77530 SN-T74-6477 - WM [ leave

M=ty )

WANTELD:: Uninden UR-NI270, ik, ot ) mu
sl cvws s Losrsow tusbse becter. Brrmsansd T 280 oty
Koo Shusck 110 S00; SB-6 1 0wopee. Rk, ST Y
O, (D W 17th S0 Pucblo, CORNNIL [719) 541
e R )

WAMTED: g wbal for Bl FIHLU  anatun
rwees Sk Tagerma, JA TN o So Nabagawas, TRAT
i 1'|!.lr'.F'III1HI Lake Forest, A Y000 (714 OT
6T

WANTEL: WW I Japancse military radio
eqpuipmant of any kind; anything Fanam China
Clipper and Lindbergh related, even o pitvand
Takashe i, 1-21-4, Minamidai, Seyvakuo,
Yoloohama, lapan, FAX 0115145000800

WANTED: Experienced restorer o ropuaint old
radio metal dial faoe. May involve sk sonsening
Detals furmshusd upson roguest. Don, WHESLILA
I Masleawn, Minacder, 1A THSS [ V1H) 37740051

ANTIQUE RADIO

COMPONENTS
WE BUY AND SELL
ANTIOQUE, AUDID,
INDUISTRIAL AND
COLLECTOR TURES
« W 300BS JUST $350
= 5T2HS JUST $39.95¢
CALL UIS FIRST HOR THE
BEST PRICES!
1065 FAITH DR.
MEADOW VISTA, CA 95722

(800} 649-6550
FAX (916) 878-9421

WANTED: R-W0A operations manial, mist be
Fowber Ivdustries issue or opy; Bestcheer samibn
prodidle; Alpha - elta shoper. Victor, A, (5%(15) 581

K37

WAMNTEIDY Maving imumasdiate casdy fose ol Fealer
and VOVX puitar amphibers. Frank Craja. AMNT

e W ot Haowmwe B4, Cavvnieebd, W 51228

WANTEL Hammorbursd erotcbarg sprbo for HIO
PR, BRSSO S oonveerter O harkes °
bl s, MR TTR) 51515

WAMNTELE S0 EM and all other FH Sl poves
‘1-Jlt-l--1fr vrs e sphrs, any comalln. Balll, BML (55)
KW-7r

WANTELY: “spumres "'t.lm.i.l.'l' FRl Abiert busnualshes V1 LF
manitor Cwenee Perom, KABNNE PO SRIOT
Philaddelphia, PA 19102, (215) fS-b1 82

WAMNTEL: Flalliveafters B-42 sper (the o with
e "owith” on the bottom), Busted junk OK
Maricus Frisch, Wos 288008, Coreenfleld, W1 51228-
(L HA

WANTEL: Natwssal company catabigs, mamuals
& parts sets, L5ASE (§ 55) bor vadeo ook list
Woarvrw © Tubidress, 1900 Jerosmas 1" BL, Helona, M1
Cabdl | (M) B-T255

Hammarlund
A Specialty

Raobert Fowle
1215 Winifred
Jackson, MI 49202-1946

PHONE

Almost 1500 NOS parts in stock & quality used parts also.
We don't have everything - But we're trying.

(517) 789-6721
Buy & Sell NOS dealer inventory - vintage gear - parts - manuals - parts units

Reconditioned Units Also




L

L it B WS FRRE————

DOVETRON

Dovetron NB-1 Noise Blanker

Back by popular demand!

The Dovetron NB- 1 Noise Blanker 15 2 small solid-state devise that plugs directly into 122,
123 and 124, which are located on the 1op of a Collins KWM-22A HF transceiver. The NB-
| may aleo be installed in all versions of the Collins 755%(* ) reccives

In addition to muse pubee blankmg and mandom noese suppression, the kevel of the reoeived
sapgnal may be amplificd 15 dR or atienuated mone than 20 B Spocs upon reguest

P.0. Box 6160

Nogales, AZ 856286160
Telephone 602-281-1681
FAX 602-281-1684

FREE Lovking bor snliuer radins, purts, tulbse=,
schrratic s ] estbosatumn sy " For free catalog
senad I shamp LSASE to Haoweard W Clranolif,. 2445
Lyt Bl . Ste. 517, Silver Spramge, MDD 20900
ml § ST

FOR SALE Parting, 75A -2, Viking H, MNC 46, 5%

9, used BYUA, s clear - §25; DV 000 pwr simer,

chukie, mand shme - §25 all 3 WANTED: 576 amnld
any comds SX-9, Joe Shies, KTMES, WA, (206)
?i? zml-lll

FUR"IIGI Eor TRAIDE: By UUT 400077 (RBM-T),
L0 M reve wfAC prg B 020w Banlting AL

Colling Navy CMX 8205 ant. loading coil [TCS
A2); Jewrobd A field stremgth meter, Viking 11
Harvey-Wells THS S0 WANTED: Viking [, 122
VECY, Ranger, NC-TRIEY Mational spkrs, sphr
emnbleerng Select-OF ook Heath St Sam Champic,
KERXX, 105 W. MoKerehe, Hormiston, O 97558
H]'IJ ‘\-I'u? .".‘I?'l' winrkenils unl1.r

Fun SALE: S5 4y - S0 "uIlIH Hﬁ ‘\'IH-I_ 1|.|'l.l_
Saf, S (mvoscilisd Do weorrks sweeell) - S808 Uhrake
ZAw FO-Mulbipshien spbor - 5175, tubyes - NI Sy heania
BUIA -$220a Bl6 - $l6ea, 0476 $Mloa 615/ 7018
un ca, THIL/TH18 - 825 Al plus shpye Dave

Mtz (T00) BHS- 7004 eves il 100N EST privase

FOR SALE: IIJ"Ill’J“I = (SX- ""Ii II T4/ FRR
manuabs, 1004 pages, MOS - $10 - fh;n.ldnc:'. habka
MY A4 anterina bunes w O maoual - 560 LM-21 w/
factory sply & manual - $25 Hallicrafters S-196,
VI - 880 AN plas UI'S. WANTED: RCA
Radismarnme AK-8516 manusl for 75A-2 Dan
Muson, RET.1, B 2MF, Santa Fe, WM BT
(S5 455 M6

FOR SALE 50+ e bl Collims 300-1, KWM2,
V-3, T5A-2 ART umitrs, Hallicrafters Soynder
rovrs, HO- 1295, lots mowr. For completes list send
SASE w Jack Young KALKD, Estate, 8314
Brymwoond D, Paer, 110 8004

FOR SALE: Ampdfers - Boggen 100W fubse, 1ees
ST qpuartet - 575 MM A miver for samee - $51
Wiestern Flecire WEW LSS WW Il - Sy HH
Seokt preamp famp - SHEE Army AM-207THO-2,
wirhs - 350 sl st fromn okl Canllun anmpy,
e 1T M0, pwr, dvr anad output - 550 HE

Transworkd TW N Flyaway 1o W0 ME, 558,
I75W in Fero suilcase - 325000 IWGW W0 obm
berrrumeators, 200 ML 98 10 KW - $200 eamchg TWIC
fol N0 KW balun - S5O0, e 10 b | S/H adapy
ers - SAE W0 ohm W now-ind. resistons - 55
vach, Arsbeew LI5S w /1O commacbons - call; Em
prire Dlewaces BP0, 15000 ML neve, sso - 510
BC-304 - call, Manirwvcs progeramasble nwsdem

$20, Collios TE-233 HP mmbom, seriois biasiness
hetre - S250C T 195, ugly, works - $100, RT-671/
PROAT - $50; BT-685 S PROC A1 - 850 Misc - 1924
Western Llnion varialsle caps, 044 mF in 174 miP
stope - RO Ampaes IS maono military model in
fieelad k- 00, oneston el froin Digy tabwe xmitr,
siw amasters for - S Wieston 67 dia 8 R amp,
nice - 50 1927 GR Omosdel 457-A osd oster -
575 M0 nylon sopess w finsulator for anternas -
B Coltms TOS0IE amdio cenmtes fommiral - call;
AS-MARSC, 0400 MMy saloom array - $250;
ready power 24 VIDC to 120 VAC 60 He 1600W
redary inverter - U0, PP S 120V 3phase in
24 VI 100A out, reggullatend - $100; many paned
machers, var. caps, oonls, fube, sockets, elc, and
I abwrays histen bo s tracde oliver, thanks Denne,
A (HIZ) K- 1l

ELECTRON TUBES: All types

transmtteg, receving, obsaokete, mib-
tary—Large inventory. Daily Elec-
tronics Corp., 10914 NE 39th St B-6,
Vanoouver, WA YS6ED. (S00) Mb-6hi7,

(206) 8968456, FAX (206) #9%-5476




A G.Tannenbaum
Electromic Service Data
PO Box 110 Eosf Rockowoy MY 11518
Fhone 514 BAT DOST Fox 316 599 8523

@

FoR
VINTAGE PARTS &
SERVICE DATA
1920s-PRESENT

FREE CATALOM:
CREDIT CARDS WELCOME

WANTELE: Heathkat Mobawk EX-1 recenver. Al
Flubsbsard, WA X, 1954 Fallen Laad L, Lo Albos,
A 024 HI';I TR0

WANTEL: N.Jtuuulrh“ Tori FIRT S FRX-any masdel,
manual or copy & collsor coil data a big plus! State
condition & price in first letter. B Kuchera, rm
Tawny I'hnnh Rl Maugatuck, € Tl.'l'-TTI

“hNTII}' hl.l.m:ul '-l.- Hr "ﬂ».’“.l\ Ak, mkr o
Lshwer wires, consdrocteon, e, ofc Kort Mnka
BV (RN e 1, FAN (R0 411718

WANTELD: Copy of schematic & alignment
et o for 10 meter U ot G TR Eramea rrves
G, WARITW OB 192, Bosa, (8 45061 (515 86T
rIL‘il.rl-M. (F13)-H67-KH)

WANTEL: Hammarhsd SU-600 mwder, oning
kenvoss, o onustprt wbrmr, Collins 5114 mech. filters,
Hallicrafters SX-T3/R-274 tuning, capacitor drive
coupling, Ceneral Radio Company apparatis,
pnrtn,|'|l|.-||'|.|.|.|.let, literature. Jolin Tiedeck, WAZSLHE,
M2 Grapidview Rod., Media, PA 19063, (610) S
HIM

WANTE D A oo e an Hallicratters SX 62, must
e i ol v kimgs conad . W pay top dollar bos
a gaond o Bally Burdette, RANE, SC, (80 sS85
Hlﬂ

WAhl'H‘.I— Plate sims T‘h-mhn-f. T-19F-61 o
Fldisn TR wimr, F5ior THOVOT @ 0mA, 115V
primary. Don Halliard, WOPW, Kt 5. Box 219,
‘qurl.nhn Sl ¥ RS H-lTIl-‘-I ST

WANTED: Tech manual for ¥ m;‘m[hmmw
and field intensity meter, mode] NF-114. Harlan,
EaJFW, CA, (408) 2578811

Repair & refurbishment of older lube-
type amaleur equipment. Fally FCC li-
censed; 15 years exvperience. Chuck
Banta, N&FX, Claremont, Calil. (LA areal
(909 F93-1841

WANTED: [dake 1A, T5A4 with fillers. Mike
KESHD, 310 Hoarston C1, Daovalle, CA 94526
(5 BAL-151

Wﬁ.N'I'ED: Mice Flallicralters S-40; Heathkat 10X
b Jerry Boles, NSKYT, 14857 Redbud Lng
Illl.'ll.l'l'IHI“ LV TR, “"r} \ﬂ:”:..ﬂ-

WANTEL:: I'I\ll GI'R-92 HF Revr 1|E.||-|1-. Wh‘\lkl'
(602 281-1681 FAX: 281-16684

WANTEDY: C abinet Jor luii:‘-ﬁl SX-42 Unly m
viery pood comls. fose Cangas, EASL Contact m
the “state= Kurt keller, l'!“l 47 w5

WANTED: Conmmophone, or related info, Viking
S0 pes e, W oxmls TITS- 2T, Idvabe |A ver
ey ko, Braan, TN (218} 596-2914

WANTED: { cumbirmsar, i...l'l"lll"l amdd oy !‘.Ir"i
broadcast macrophomes; cashoor trade. James
Sevle, Box 620, Kingsland, GA 548 (912) 729

1141

WANTED: I|'1|1ﬂu-- .imi any nllu*r felpintes
machuries, parts, literatine or information from the
184S o thee 78 Cary Ashbaugh, POR 2008,
i n-n-..llll.-:- iﬂ‘t TR (50 |-I .FIH Hllh

WﬁNTED- Molavisals, m-mu-ll.'n m.:muh boe rav
dio-retated euipment b0 by or swap L “ataloy;
avnbable Pete Markavage. WATUWA_T7 Wall
g, S Sayrewille, N 502 I"‘-‘“ TN Al
WANTED: Murwaal / s horenatic for Eio moded 2 0
VTVAL Heath SB0 rovr Don Maorr, NeilYY
(H18) Wl-TT7 4

WANTED: Dieadd Aflas 180, 210, 215X and ¥50X1
radios for parts. Diennis Hatch, WALTWAR, (316)
225-3736 (d), 215- 2] (n)

Collins S-Line Rubber Feet

Current production replacement feet,
manufactured by Collins.
Minimum order - 12 for $9

1349 - §. Veach

| 5099 -$.6Veach Shipping included.
100 plus - call

Tom Nichelbon, KAIBAZ

33 Hall S

Shelton, CT 06484 |
(203) 924-5635 10AM - 6PM EST
(203) 3t6-0438 eves EST




| Austin, Texas THTA5. (512) 443-5027

| WANTEL: Any condition, Hallicrafiers 5-35 panoramic adaptor and 5-33 Sky |
Trainer as shown. Chuck Dachis, The Hallicrafter Collector’, 4500 Russell D,

FOR SALE: ©asllire

mrattuall Lapwri

$75 5 & H. Georpe Papdey, WaZ7. 162 Via
Farscbws Mrhw, Faoombubo, (A 9159
FOR SALE: KI0GI soves, e wadn, chearnsd

""“l“‘""" ches bnd. waresas musdeds fo o baoseae

frowm. Sheavwen Dameels, (V14D BUY-5003

FOR SALE: Lisvwd atiers lowr Cosllines K URE
povrs, new - S35, LIPS prepaid. Dienuus, WACWAR
A6y 2253737 (d), 225-Fa ind

L

FOR SALE: ¥ x5 sesprant oo Laitowry schasenatic fow
Collins KW-1. Pluase send 525 ppd US 1o Tom
Berry, KYSVE, 1617 W
fillestalh. (12) 205l

FOR SALE: WE 711204 - %125 WANTED
Hallicral ters 100 K2 TE-9 sbal o SX- 100101 /111
calibowe /xtal; original S - mnd 55117 manals;
Coitar B s hematic, Dhave Tshmae], WAGRY VL,
TU1H Paularinae Ave, Costin Misa, O A 92026 (T14)
L s B

FOR SALE ur TRADE: Mercury ool cap
checher, as new - 825 Fred Clinger, WARK]], 417
Bewchwood Div, Clalion, COF] 44813
FOR SALE: Hallswrabbers =W, ox
shpg, Paul, CA, (408) 454- 1778, Ive may
FOR SALE: Up-dated I
BN
PO Bos | bl BMoraowea,

Hhghlamd, Chicagis, 11

ciindx - 575 &
ol Hallicrathers, Divake
Sl | S A
ASINT

{ sensart anad e oy Jettrey

FOR SALE: Howrerrosde g aleoro crystal rafns and
parts. | 58 Two Mile
Torawandda, NY 415D (71n) E74-0447

i sardneer Crevk Ed

FOR SALE: Surplus military grar. New BA-386
batteries. SASE for current bstmg. Tom Barse 1" O3

Box 2507, kowa Oy, LA ST2-1512

FOR SALE: Valiant - S50 B4R - 3175 WANTED:
Gobe VHD 755 oo 735A; & EHE hilter F-A55-)-60
Rob, WS, (00N} 464 05005 wevbadans

HWR SALE: ARL s win loed e Pl a5
remme o] Frowm s rall, KT 9600 AR T8A w /N0

1315 rache 1Y 118 dbvruamaolor w //MT-1414 vach,
L1 ey fases, U

rerma sl Bao w

WA

-HTR BEA G amil Fwan o 1. ¥=

o onrurney Sowrs, 1SR Wl e ""'F']'""

w frach & comerees o - BERE, ARC 49 st ik AR
L bt 48 chaaniels, 1057 arad B Gl8, O - T80 oot
Daasaid all v/ ovosannils, o wumes Sows, wilals, |68 AR

bpwer wimald e SUNY 20, R, comwectons, {no maound)
ps removed - §145, K-11707 ARR-5ZA, joar
sopsolmiiry e i MIT-2258 pack w /O 4S5 ool

bamand & SEC VORE sl icator Do, 162 25 1705 M,
$125, BB T ARR-A1 Collins mow we/f
rack, conmector, several avail - S PRC AT sets,
wised, sl - S15), BT-671 /1"ROAT pants units - $4%
RT-77/CRC Y, und, 11S, - $95; CW-212/GRR-5
buastt, braag, mwew < R A 5T 000 M HhCsnim dog,
periodic, MO SIS C2170 AGRO-14 hscal cont

as et

B Dbk €000, MO - M) K-l ARC -5 i,
sl en = H15, LIRM- 1M watltmweler sl - $1200
PSM-1A batt best set for ITRC-10, 25, <77, others

MOYS - 525 Add shpg. Tartan Electromees, Dne., U
WA, Toosoen, AL S5T0-6841. FAX (5200 290
7145, (520) 577- 1022

FOR SALE: Heath GE- 1B grwd dlip mater, Heath
HET4 laboratory scope baoth mint comnds w
s ls, Wesiting haomisae Mosbed PU D P50,/ 300V AL

LY Apamvval woltmeber lwossben case ), Weshon o547
multumeter, Fraphett 1602 s ereamasal, all
wanitage earty PR, KU Acryst ol « bl s rraarker
oot el WH #A w

£y W

vl feardy 19SS
arils

el b

rhevatats

e e v

5 ol et
swritches. termamal strige, semmsoomdus tors, meters
eir. Best ofler, Hamkd Benouly

Ave. Hinghland Pack, 1] adNIA5, (708} 831-9107

FOR SALE: Tulw=

reprodocteen parts for antpue rades and TV =

1985 Huhisekd

apacitors, s hets, NOS and
Larpge SASE o tubee Il onr 52 bowr _'I'i_u,._"l-.\,.\!‘ai.'l“
refuemdabde woith st order Vondage TV -Raade, W98
Wt 15 S hevelamed, OF S4711



*coml binulers with proteciive covery

“owewr JUNND mencarnsialv i onocd ™

LS ;

WT.?FG Vintage Mal_u-l_alé.

3300 Wayside Drive
Bartlesville, OK 74006
(500)-807-6146 (918) 333-7893 ! |

* 7 davy a week
Mot popular military manuals in stock, ART-13, T-368, R-319%0, ARC-5, cic.

Cotlims, Dvssber, Globy, Malln ruflers, Hoammorlonad Heathiis, ok Notsowsal, Seam of . rie

=

* SASE for our latext cotaloyg

et Fieattly cossdior am shom ™

R SALE: Swan HFTOS w /= - $1EL Sean VY-
2 VO et - 500 Hleath S8 W0 08N alet - S060
Fack, KFSNLL (715 774502

FOR SALE: RIT fow KWMM-2 sl SLeowe NNo
mvonchilncartwores bow W 559 95 e A2 95 e
kit SASE ko ddetails anad order b Jodhen Wb,
WIETC, B 747, Ambwerst, NH PRI

0, ew
machureed oo anbenna paned - $9 Al restorable
aw Craswell, WITWNE, 121 West 4th S fordan,
MN SSIS2- 1310 {6l 2) 4923910
HIR SALE: K- V0A sales, sarvece anid paris S
o anden. Mlabirwmnan, 1OHE W50, Todesdon, CHIT 475608
FOR TRADE: Two gosd BUCA SUOAS o onwe
Taylor BAA. o H Walker e, 16112 W 125th
St., Oflathe, K5 6t (U101) TH2 4455
FOR SALE: HIO- 1 2% - 83805, Clobwe Ssoout 66A - 75
WANTED: Matiomal rovies - NC- 173, NC-183, NC-
BT, M-, dials, bandswitch knob, dark 1583
calbsiriel gk embilem, kol sphrs manuals Sam
Champie, KINXK, 105 W Mekeneie, Hermiston,
OR S7RIE. (500) 5672070 wewkends only
FOR SALE or THRALE: Miomeer SX 4 revr for W
Il imfantry radio. MUK, o, carton, Fd, 9161 e,
Glen Ellyn, 1L 60137. (708) 4693183 —
FOR SALE: Worlds largst selection of WW T
military rcios and aocessornes. S page catalog
$2 US, %5 Forvign. Saim Heveneer, WRKBF, "The
Stgmal Corps”, WSEY Fverctt B, Richfeld, OH
44286 (216) 690U
FOR SALE: Uvake 2-A00, VG - $70 shpd CONUS,
Harrmmar b HIO- 1490%, VG ool edectre ally and
physically, w /manual copy - 330 plus shpg
parting out Drake 20 and HO- 10X WANTED:
Mlational Select-Ukfevt. AL KO, LA, (31% 377-
47
FOR SALE: RUA rovg tube manuals - BC-15 (37
48], RC-20 b/, RC-23 (R/64)L RC-I5 (11 /68) -
$10 each, RUA Hahadron Diesagreers Handbook
(1940} - 525 RUC A Die Forest wmitg tubses { 1934) - $25;
st Harsdbund of Bostary Beam Design §1959)
$I5. All plus $3 shpg. Kon, KCSWTC, POB 783,
Santa Resa, A 95012 (7)) SWETS

FOR SALE: Matwwal 190 SER sovr w/ tavo cosls
aral olata - S Soatiwnsd P9 TRM | TR )5 meter
wovr - SR Vibroples older byghting bug, good
oty - S00 AREL Plaradbeowsks 1902 49,52 5061,
b, 68, &8, T2 TA - S0 ca, Blitors and Engareers
Faache HanBsashs 199, T, 190, 7278 - $5ca,
trarparntturg bubv=, rew & oed. 710, TO40, JENTT
TR, AT, R, KW A, HECD G and rare Lowen
RIMZ TF felly Jar, RPOA top & Inllom omvers,
Fl‘“"fq“’\._ Waters L vsmprres [ aomp masded 357 B
Faulstich. KIMAS, 210 Mansh Cr, Merntt . H
105N, (M7 ASE- AN, FAX 453-7258

FOR SALE:Collins mech filbor new FASSF 15- Sl
SB-Z20 plate mwter NIH - S40; SB-2290 plate xfmr
AU ST, Vidsrospbies Blue Racer - $65; Murch ant
tumer - $225 Maol, WOMLT, OO, (970) 2491584

FOR SALE or TRADE: KWS-1, Viking 11 CIXC,
32V 3; Hallicraiters Super Skyrider X9 Triton 1
wisphe fps, Harvey - Wells Bandmiaster Semior
WANTELY: 5% 88; KWM-2A; 515-1; 75530, HT-
320 Jowel Thasetell, M1 (319) A53-83E

FOR SAl atiomal Co, BE chokes, B 10ST, B-
TOMES, B DO (25, 5, e, B 5L, R0, M- 5
va, WANTED: Ol Mational sphr, black w0
vertical bars on bront Cireg Ceore, TH2H Watermaoss
Lo, Charbobte, MO 20062 (7)) S4TI9

FOR SALE: fenmingpvacuum var. LUSLA 465, 5KV
Eheach plusabiypeg, fck Dubbs, 8 Monk, Sevarty,
COVRRLL, (719) 922048

| 0S4 108 — VW soeey,
- L CAMT COME 10 THE

VA WIEE FOR OUR SKED,
T AT THE =Ounits OF
) THE PRI LERNE A
MLESAGE -
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. DOVETRON

DOV&TRGN PD-1 PRODUCT DFTI:(‘T()R

The Dovetron PD-1 product detector is a small solid-state (dual
JFET) device that plugs directly into the NBFM adaptor sockel 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
sockel of the Collins T5A-2, 7T5A-2A and 75A-3 HF amateur receivers.
Selecting CW with the front panel Mode switch enables the PD-1 with
fast AVC. Selecting FM enables the PD-1 with slow AVC. The AM
position provides the original AM detection. Specs upon request.

P.0). Box 6160

Nogales, AZ 856286160
TEL: 602-281-1681
FAX: 602-281-1684

FOR SALE: Echophone FC-1, nice - $95;
Halhoraiters % 0, nwoe - 819 Berwdis TA-I7B &
TA-1ZA dynamotor, nice S Jobnson
Challenger, some vt bas - $10, Camreet Ot/
AC sply, nice - S 2 -stamp LSASE lor 8 page list
Don, SMIRHT, 47 Hased Dy, My Lebanon, PA
15226 (412} TM-BH19 FST wevbaodays

FOR SALE NOS Tubss. List SASE. NOS s 146W -
S8, SEM - $27.50 PRUAT LSE filter - 520, fosarph
Pirvwer, KOCSEY, 200 Ruthwoosd Dy, Lalayette, A
TUSINE. (18} 1 -T7Th

FOR SALE: Haath SHXN, oxovellent - $95, Svetlana
& Prode tubss (warranteed | year) 35002 - 595,
BA- S0 L ACX2508 - $ 15 HLLA 320, 5728 - S6l).
Soumch b Mo, (B0 755-2365 Waymeshoro, VA

FOR SALETRALIE Transmitting/ Becewimg
pubes, new and wiesd, LSASE for Hst. 1 eolliect old
ancd umiiguet fubes of any type WANTELY: Taylor
andd Heintz-Kanfoan typees and Largge fubes from
thie okl Eirmae Dy 15T throwugh 2007 for dis
play. John H. Walker Jr, 16112 W 125th St,
Oilathae, K5 ka2 I}'\'I 1] 7“"' Mﬁ'-'-

FOR SALE: (haswsis i ches misk sipes, llmnd.a,
Heath grid dipper-GINR & manual (copy) - $15
Harry Blesy, 95 740 Clarendon Hills Rd |, Hinssdale,
IL &0521. (708) 7H9-1793

FOR ‘.ﬂ.l.l'-_ 1[11 rovr/ smir (malc ‘III‘I‘F sral
numbers) with TOCS AL pwr sply. omng. cables,
sphor, and andenna tuner - 300, 618T(3) tested
350, AIETIY m Larsd molwle case wnth oontrod
head, amphified sphr, cables, mic, servo 400 He
mwerter and complete manual, part of MEC-95 -
A0, HIFHO0A - $175; HIP 8008 - $80, SASE with
two stamps for list. Bob Miller, KESF, 9855
Appalachian [, Secramento, CA Y587 [%l6)
362-5481 eves, FAX (916) W9-6277, mbcrnet
rentral e rret cnm cven

FOR SALE: Thewrsarads of Testosd Tulbs=s w /War-
ranly! Serad low e led wisth imprvwed discounis
anad monthly specaks. Both wmit and rec. b |
have soguaned many commmeon s recently. Buy
thewe spare tubes for your tubse radn, s, ham
anad clevtronies. Mot tubes ane weed ol about 337
il mew, many ane aboul $1. 1 have bunches of
owctal, abder, 7 and 9 pin tubses. AL bobwes ane el
o TV STV tester amd theen bosed. | give a 30
day warranty. Send wanis or SASE with two
stamps for [t Dianiel Nelson, 1025 E. Desert Lo,
Fhaownin, AL BN (02) 2007421 eves

FOR bﬂlE Divake 20, INT, 200, Hallix h'l‘"l"h
HAS, Allom roll arominel cart, Lars, MM, (505) 246
L Ml

FOR SALE: Collins 12V2, 75A%, 3251, 7551, 51682,
Dk THAUW SELT, WS, AL 25 wvatt & Kilowald
Johmson Matchbsoses, Joel, WHEZBMH, (516) 757-
"HI

TRADE Harvey Wells £ Mat Il gttt praind g,
all origy; Hesath I 100, excellent bt soms knobes
wrongy, RUA RadioServier News, VIIL [1934) and
oo pesties; T8 LISN bt 1 Code ol Signals Bk
T 11467 (Radar), AWA Review Vol 1, trade for
Vol 2or 5 WANTEDY: B0 -2 rovr, D0 100 lorolbs,
W amp T volt regulatod sply, ARB conmectons,
ARC-2 show bmawand, |etierson Travis VS0A cabamet
ard manual; THX & antennas, 1926, 1951, 199 &
1M1 AREL handbwaods [on, NIRHT, 47 Harel
D, Mt Lebanon, PA 1SI3 (417) 2488519 BE5T
werkdays

FOR SALE: "Vibrophes ( n-ln-l.m sCande” Got the
bug ™ Cort the bousk’ 57 pages, $16.95 ppd. Artifan
Bowk s, Bom 85 F, Savnand MA 01754

FUI SALE \{ Li L 'l'lh} 'H.lNT[Dnbh L-
DA oo - W0 - A smmp. W Pichanlas, (6002) Rl
P call alwer S W NESST




name it, we may have it

Purchase Radio Supply
327 East Hoover Avenue
Ann Arbor, Michigan 48104

PURCHASE RADIO SUPPLY

Eleciric Radio enthusiasts, Tired of antisteptic electronics stores? The answer o this sad
condition 15 a heavy dose of Purchase Radio Supply.
Looking for transmitting and receiving tubes, components, handware, and publications? Y ou

TEL {313) 668-86%6
FAX (313) 668-8802

WANTED: Copy of manual for Triphett modula-
o maermbor 16A6A or TRE Rolynn, KTDEW,
2T Codar Corowe R, Clatsbanse, O 97016
a1

WANTED: Panel meter for Heath DX-60 wmtr
Frank Dobwick, FOB 21, Boyne City, M1 45712
mln}'—'-ﬂ-hnﬂ

N‘ANTED KEB SKK 12 ‘-RH !';" o tu'ml.w T
in repairable or better comds, cach or trade. Bay,
WAZXZYE, Bos 6591, Fdisom, N] (8518 [908) 225
9, bus “u‘-l‘\-'l'

WANTED:NC ‘lllm.-'lual p:ﬂn-h-?\'l-lk Vanoe
Galdersierve, KSCF, 206 Michelle Dr, Poteau, OK
TS (V1K) 047 - ‘N"H

WANTEL®: Atlas 0 XL nrvd et be working
Bobs Kemp, POB 40, Lake City, MN 55M1 (812)
“'ﬂ' "!-.1"-5 -:la']'n ="

WANTEI:: 5% -Hy swinging chokie, 5-] lI .i.
Woudy Binford, CA, (415) f92-2643

WANTED: Globe ng SNy 1 or O Norm Hegy,
KGSD, 9200 Henry 54, Dryer, IN 46311, (219) 365-
A

WANTEL: Illl’unn Carnwn Radio O H-"'lr. 11h"'|"~"'-"h' n
wmtr. Randy Hull, WIRIECC, 1100 Hagy Lo,
Dauphin, I'A 1018, (717) 921296

FOR SALE: MO KW mod sfmr, tumes radio 101,
A10Fs modulated by B1 0, has sereen winding. Tim
Walker, N2GIG, CT, ::!mp 4544378

FOR SALE: 400 W lmlif B 125, made by Federal
Tebegraph Co., in 1941, mint conds, should be ina
e, covers 1.5 o 180 MHz, all manuals and
tuning charts inchuded - call for details. Also an
ART-1, chean, no pwr sply - S10KL Call for list of
other AR roves, xmibrs, racks and mise malitary
gear. Pete, NOCED, Rockiond, 1L, (815) 9656607

Lucas Transformer Co. 1
Orthisil High Efficiency Design

SVOT, M AMP - §55
75 VOT, 21 AMP - 368
SKW . ¥m ™KW - 3145
TEW-%16% 15KW-SI8S
ZOEW - $1'm 2S5KW.5MS8
TOKW - $2%0 1S KW - 3780
40 KW - 5129
* [ 200240 VAC Inpuas - Cont, Dty Rated
* For 50F% Dury 1.5 (1) KW Raning
* Yo Choose Secondary Voltage
* Modulation Xfmry To Yowur Specs
* 45 Years Experience
vimtage gear replacement sfmrs
chokes and capacitors alse available
Lucas Transformer Co.
TR M. 9 Mile, Lake City, M1 4951
(b16) 2294318
Visn-Master Card Accepted

o

WANTEDR AN/ APA- T radio DF set components
in any condx; antennag drive unil PUZS, pwr sply
I'I85, antenna elements ASSS /ASTBG/ AS247
ASI0R, manual to 12P1-2APAIT-32 manual to
F2EA-2A KRB 1 /5275 and any components inany
conds for AN/ARR-B8 radio set; [F man amp
I68330A and IF preamp [6RION for Western
Flectrc tube type microwave rovr moded TD-2
Robert Bennett, 5675 Shadow Hills B, Las Croces,
N SRO1L. (NI5) J52-0148
WANTED: Collecting early Heath gear 1940s -
19507 5; early Heath catabogs and literature; Heath
mcs, sphm, supphes, acoes., any parts units.
Byron, WASTHL 1215 Fresa Rd.. Pasadena, TX
TTSO2-5007. (713) M1 -3631

WANTED: Kleinschmidt “Teletype™ equipment,
Eterature, 7/8 paper tape, Hallicrafters elevat-
ing base for SX-42 Tom Kleinschmidt, 506 N
Maple St Prospect Heights, IL 60070 (708) 255-
AP}




T @b

FOR SALE: New, sealed in-the-can EIMAL JAN-
CBXT 70035 /4X 1500 $100/ pr; Hallicrafters R-45/
ARR-7, airborne verslon of SX-28A, appears mew
inside & out, near mint condition - $200. Bob
Bakinowski, 1524 5t Tropaz, Tucson, AL 85713
(520) 62480129

FOR SALE: Johnson gear 6MNT wmitr - $85; 6N2
Conv. - $50 M2 VFO - S8, no manuals. Clem,
WEVO (B10) 795460 S

FORSALE Vibroples Collechor s ( .uulr (-ﬂlﬂr
e ? ot ther bk ! 57 pragrs - $16.95 ppd. Artifan
Books, Box 85 . Maynard MA 01754

FOR SALE: Ten-Tew O onr Argusy S0 He biter
for 9 MHz IF - $80 Dave Mills, AP, 158305
M,rm_umw

FOR SALE: TA-152/U Tebegraph Converter 110
VAL NOS- 875 inchedes UTS. Alan Dule, WSITT,
2504 Forest Ave , Evanawille, IN 47712 (R12) 424~
1]

FOR SALE: RMS1B rowr wath muatchang MT 3114
shock mount, works well. LU only - $325780,
Hammuarhand SP-60[X - $65, 'L ondy, HRO-60 A,
B. C and [¥ cusils - $30 ea inchusding shpg Plennis
Gribsbs, 1 3002 Panvey € dade B, Herndon, VA 22071
(P03 7429843

FDISHLEIMH{MM “abiet - $30+ shapymng,
Fishwer @stered rove « marmsals - 5225 ppd. Chardee,
T e —
FOR SALE: MMTL, new - 815 HROS) conls “F/F
-$125; "B - $40; VG HROSOT, MM aptvon, 8/C /
D coils, sphr - $300, KSYY, AR, (501) 756-5010

FOR SALE: Used tube list, good selection and
quality, SASE. Hill McCombs, WROWNO, 10552
Bartheti Ct., Wichita, K5 672121212

FOR SALE: Repair of TV '.'-" fube testers and
ealibreationt [will fis amd then verify calibration of
ot TV-T tubw tester for S0 prlus shipg or refurm it
nocharge. | now have meters o repair those units
with. Daniel Nelson, 1025 B, Desert Lane, Phoenis,
AZ RS040, (B02) M43-7421 eves

FOR SALE: Johnson fronl panels refineshed .md
silk screened. Viking | - 75, 122 VFO -

Exchange prices. Turner Enterprises, POB -ISI.
Cal-Nev-Ar, NV S9E-M02

il "I

VINTAGE ANTHOLOGY - BOOK 1
A collection of 29 articles written for ER by
Dave lshmael, WABYVL:

*B-1/27 a1 17 spiral-bound, 1359 pes
* 10 new unpublished articles

* Many published articles have been revised
and expanded.

* 11 homebrew amd 4 rebuikd /S restoraton
propcts

* 18 schematics, B tables and 5 graphs.
*ED AT w6 W photos.

$14.95 plus $2 4th cles postage or # 151
ilass postage CA readents please wbd 7 75
DW1 Engineening, P Box 3611, Costa
Mlesa, CA 92628-3611

FORSALE MNC N0 - § 140 b i“l-}l'ﬁ:ﬁ.‘[\lﬂr
TH-1 - S195, SR 220 - 8575 100-a0A - 575, HC- TR
- $65, HR-10 - $7%; posrtable spevctrum analyrer, 4
HED MHr - §95, Jobhmsaon bnvader X000 - S650
H-erl.ﬁmmm

Fﬂl&&t.l’:: Mm‘lldﬂ' I"T-6 - $95; Heath 10-12
soopre - S Flectronics” 19464-45, 14 peues -
5 Ted Stewart, WHNPR, 2157 Braemar Rd.,
Olalcland, CA S4u2 (5100 531-AM2, FAX 531-072
anylime

FOR SALE:Collins 21291 sudiooonsobe jmid 6's)
tube unil, nevds some restoration, w //manual

$195; Heath | KW Warrior amp panel & cab , some
hardware - $45; Johnson Navigator, parts anil, w /
meter & kvols - 300, WANTED: Fico, Fisher, etc,
bbby audio amps, Cffers accepted + shpg.
Franklin Albanese, 1610 Prince 51, ¥, Berkelioy,
CA 0 (510 M‘i mf.

FOR SALE: (5) Heath Q- mlbipliers. WANTELD:
AREL "How to Become a Radio Amateur”, cirea
1953 /4, copy OK. Joe Permttn, 1341 5W Evergreen
Lo, Palm City, FI FL 4950, (407) 220-7362

H‘.‘II SALE: | Hﬂlhﬁ.ﬂ Fiwen on in histoncal anec-
dotes by emplovess, Quality 124-page illustrated
book. §59.95 postpaid. Heath Nostalgia, 4320 19%6th
SW., Suite B-111, Lynnwoesd, WA 98005754

(201) 751-2591, (800) 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)

Tube manufacturing equipment and assorted tube bases for sale




ELECTRIC RADIO STORE

BACK ISSUES

All hack isswes are avaslable a1 $34 per year or $31.25 for individual copies. Buy the entire
lirst 6 years (81 72) for $175 and save. This price includes delivery in the U5, Foreign
urders please imguire

COMPENDIUMS

Coldlins 75A -4 Modils atwn Compendiam- all the factory modificaton bulletins from
Collins Radio Co,, all the articles pnnted m CQ. Ham Radio, QST and ER, 85 papes-
520 plus 33 S&H

Service Modilcatvon Compendiam  Tor the 5-Line, KWM-1I/2TA senes - 26l pages
545 plus 34 S&H

Service Modilicaton Compeadiam for the KWS-1, 32V and 75A senes - 42 pages -
515 plus 33 5&H

HATS

Femesd qeeaby, U1 S mesde, tam o oobor, embrosdernd ER lepo 515 defivernd

T-SHIRTS

The front deplays the koge from the cover of FR (the tube outline, Eleciric Rafo. and
‘celebrating a bypone era’). The huck has "Real Rahos Gilow an the Dhark™ josed with the
permarssaon of { Tase Radeo ). The T-sharts are LS. mesde by Hayoes and come oS- M-L- X1 and
XXLi%1 exira)

The cobor 15 pust a hitle highter than the cover of ER - 315 delivered

BOOKS

Yintage Anthology - Book | by Dave Ishmael, WAGBVVL, $14.95

The Fist Filty Years: A History of the Collins Radio Company and the Collins
Divisions of Rockwell International ... $49.95

Frxing Up Niee OB Badios by Ed Romney....... $25

Wireless Commumication in the United States by Thorn 1, Mayes....529.95

Communications Receivers, The Vacuum Tube Era: 19321981

by Raymond 5. Moore. ..., ind Edinon ... H19.95

Don C. Wallace, WHAM, Amateur Radio’s Pioneer by Jan 13, Perkins,, 529 95
Oscilloscopes, Selecting and Restonng a Classic by Stan Griffiths $1u0s
The 1994 Amateur Radio Mail Ovder Catalog and Resource Directory...... 516,95
McElroy, world's champion radio telegrapher by Tom French .....$19.95

Pleave add £3 5& N for each book.

ER Parts Unit Directory

I yoma meesd 3 part for 3 vintage restoration send 52 and an LSASE (55 postage) for a 7 page
Iest oo parts unats. 1 vou have 3 parts e, conader puttng, o on the ot Your dead omt can
help bring athers wo life!

ER, Box 57, Hesperus, CO 81326. (970) 2474935

56




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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ELECTRIC RADIO

145CR 123
Hesperus, CO 81326
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