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Editor's Comments

I've settled on a date for the Second Annual ER Sponsored Vintage Field Day. This
year it will also be on the second wevkend of June as it was last year (and as it was
on the first ARRL Field Day back in 1933) but this vear we won't have the contlict
of Father's Day occurring on that weekend. And the only other operating event on
that wevkend = the ARRL VHF Q50 Farty. We should have no more than the
normal amount of QRM to contend with. So please mark your calendars for the
werkend of June 13714

I'm still in the process of developing the rules tor VFD but should have them
together for next month's issue, UIay them out then, Thanks to everyone who gave
me their input on how we might improve VED this year over last year. All the
commuents will be taken into consideration when developing the vules, really hope
that we can have a great VED this year, | hope everyone starts making plans to
participate now,

| haven't received very much comment on my idea to have a 15-meter contest/
jamboree. | think Ul put that idea on the backburner unbil we've got VED behind us
Mavbe it would be something good for mid-summer or ecarly next fall when
propagation should be better

At least onoe a year | use some space here to promote one of my pet projects—the
ER Parts Unit [Nrectory. Evervone can benefit from the parts unil directory. If you
need a part for a restoration this is a source and if you have a nig that is only good
for parts this is a way lo dispose of it and help another vintage radio enthusiast in
the process. You can get the parts directory—it lists the units alphabetically
followed by the owners name, address and phone number—for $2 and an SASE. To
put your unil on the list just send the info in lo ER. NeCSW

TABLE OF CONTENTS

2 Looking Back.. P el L S T Wice
] Nrulr.uluntmn AT SERERESRL | |5 ] % ¢
10 Soune Noles on thl‘ I |r..ﬂ|1klt [1‘( hU S— ]
13 A Report on the Winter 1998 Classic i nh.mgl- e WEKGIH
14 Boyhood Memories.. rsayeali ey et Koy

16 Letters
18 Ten-Meter Mews
19 Vinlage Nets

20 The Heathkit "Chippewa” Linear, Part 2 v ... KBAD

26 Antenna Switching for the CE 6001 WASUEK
30 Calibration of the Cosmos FTCL NSOFF
36 Hallicrafters S-14 Sky Chaed ... ..., WAMEW

41 Classifieds

[ Cover: M}r guod friend Lln;.rd Hutterman, W6IOY, back in 1955, The
gear shown includes a Viking I transmitter and a Hammarlund HO-
120X receiver.




Looking Back

by Lew McCoy, WI1ICP
1500 Idaho St

Silver City, NM 88061
mccoyizianet.com

Choe thing | wanbed o recount, and
something 1 have always been proud
about, was the design of the Monimateh
which took place back in the early 50s.
| am sure that most of you know what
the Monimatch, is. or was_ [ is a reflec-
tometer in that it measures forward and
reflected voltages ina transmassion line
With the advent of the coaxial feed lines,
it became more and more important to
be able to measure the load impedance
and the standing wave ratio that ex-
isted in this type of line. There were a
few by pes of such measuring equipment
in the early 55, one an particalar that
was made by MacMurdo, that would
measure SWR but the unit was rela-
tively expensive, and  was inclined to
be destroyed if too much power was
used or il VHF parasilics were prosent

One morming, George Grammer, our
Techmical Director, called me into his
office and handed me a paper, in a pub-
hcation from the United States Naval
Observatory, This paper talked about
the possibility of the practicality of de
signing an rf measuring device—bult
the paper was only theoretical. George
told me he wanted me to use the infor-
mation i that paper to see if we could
come up with a practical device. You
have to understand that | was practi-
cally a congenital idiot on this stufi—
not really but close. He told me to build
a 50-phm rough, a section of coaxial
line that had 50 ohms impedance. He
then dismissed me from his office and |
went out scratching my head. Fortu-
nately, my buddy and mentor, By
Goodman, WIDX, was a genius on this
stull. | went over to his desk and told

him 1 didn't know where in hell 1o even
start. Of course, Byron was like George
in that be wanted me to learn. He said,
gu over to our library and get the book,
"Reference Data for Radio Engineers™
and look up design information on
transmission lines. (If you have never
heard of that book [ suggest atrip to the
library. It 15 fairly easy 1o bocome an
expert il you study the book,)

Alter | got the book, L went over tomy
desk and spent considerable time fig-
uring oul what | needed. Actually, ke
many starthing inventions or designs, it
turnead out to be quite casy. | made a
metal box (10 inches long, about 3/4
nch toa side), with S0-23 cpax chas-
sis terminals on cach end and ran a
lengthof 1 /4 inch diameter copper tub-
ing msude the box between the coax
fittings. That would be my coax inner
conductor; the box itsell the outer con-
ductor. My nextstep was to decide how
to vouple the el fowing in the box sa
could read it and measure it 1 solvid
that by mounbing a pickup lne of No.
14 solid wire, held in place by plastic
spacers. Al the center of this wire | had
a resistor between the wire and ground
and on each end of the pickup lead |
installed INM diodes to rectily the in-
duced rf 1o due so that 1 could read the
amount if Howing.

I spent the rest of that day and the
next determining the correct value of
the cenler terminating resistor bo show
when the circuit was working with 50
ohms, The valoe turned out to be 150
ohms, My peadout was a 0- 1 ma meter,
When | had the circuit completed to my
satisfaction, | tried countless different
loads by simply using various value
resislons as dummy loads. | learned
many things from making the first
Monimatch. One thing was that diodes,
the N3 AS, negardbess of manu L turer,
were far from accurate comparing one
to another as to their respective “knees™,
when they started to conduct, how much
they conductiad, in other words, how
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linear was one compared to another.
That problem left me stumped for a
while because how would you tell a
reader to use "matched " diodes in those
days when one didn't find 100 diodes
for a couple of bucks!

In any event, I went back in to
George's office and told him that when
he had a few moments, | would like to
show him what | had come up with. He
came out to the lab and took over. He
made more measurements than I could
have imagined. [ told him about the
diode problem and he simply said just
reverse the bridge in the line and you
can tell how much difference there is in
your readings. (Why didn't | think of
that!)

Historically, and it is worth noting,
George was not convinced that ham
radio was going to go with 50-ohm coax,
he was more inclined towards the Brit-
ish view of 70-ohm line. It might have
been because the theoretical impedance
of a half wavelength dipole was about
70 ohms, But, in this case, George said
go ahead and find the matching for a
70-ohm load. I felt like saying he had
rocks in his head but | knew damn well
I'd better geta 70-ohm bridge or [ prob-
ably would be working door to door
trying to sell real silk hosiery or vacuum
cleaners the next day. So | went back to

The first Monimatch that was described in the October, 1956 issue of QST. This
madel was followed by the improved Mark Il and Mark III versions.

work and started playing with a new
trough for 70 ohms plus different ter-
minating resistors. | spent a lot of time
on terminating resistors simply because
I thought the value would be much
higher than 150 ohms which it was in
the 50-ohm case. Butstrangely, it turned
out to be a 100-ohm resistor. [ also dis-
covered that the trough sizes didn't
matter that much. I called George back
out tothe labagain and he went through
his tests again.

He turned to me and said, "Go write
this up right away and show me your
copy.” 1did, he looked it over and did
his usual job of tearing it apart and
redoing it. He then really surprised me,
he paid me a compliment and said sim-
ply "good job.” He told me to take it
down to production and that he wanted
it to be the lead article in QST the next
month, and also plenty of photos. I'll
admit [ didn't see what he saw, that this
was a going to be a major technical
breakthrough for the hams. The unit
was simple to build, very low cost, but
it would revolutionize the hams' ability
to match antennas. Now for the first
time they could actually 'see’ their SWR.
In fact, when I would lecture on anten-
nas [ used to say that | was probably
responsible for more ham injuries than
anyone else. | was always worrying

3 continued on page 40



NEUTRALIZATION

by Warren B. Bruene, W50LY
7805 Chattington Dr.
Dallas, TX 75248-5307

Most grid-driven tube type RF power
amplifiers require neutralization of the
plate-to-grid capacitance, C ., to
achieve stable operation. This is par-
ticularly true of grid-driven triodes to
avoid oscillation or instability near the
tuned frequency.

Consider the unneutralized, tuned-
grid, tuned-plate triode RF power am-
plifier illustrated in Fig 1. (Only essen-
tial circuitry is shown. DC feeds may be
either series or shunt. The output tank
coil may be inductively coupled to the
load, or it may be replaced with a pi-
network.) The equations for the resis-
tance and reactance which are coupled
across the grid circuit from the plate
circuit by C,. were given by Terman'.

Coupled shunt resistance = -(1/wC_ V(Asino)
Coupled shuni capacitance = C_ (1+Acosd)

C,., = tube plate-to-grid capacitance

A = grid-to-plate voltage amplification

© = phase angle of tube plate load impedance

Note that the coupled input resis-
tance is negative when o is positive,
This means that energy is coupled from
the plate to the grid circuit at frequen-
cies which are lower than the resonant
frequency of the plate tank circuit. When
the magnitude of this negative resis-
tance is lower than the combined posi-
tive resistance across the circuit, the
amplifier will oscillate. Positive resis-
tances across the grid circuit are pro-
duced by grid coil resistance, output
resistance of the driver tube, and grid
current.

The voltage amplification, A, is af-
fected by o. It varies approximately as
coso when the tube plate resistance is
much larger than the plate load resis-

/N
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Figure 1. Un-neutralized grid-driven
triode.

tance (typical for linearamplifiers). The
bandwidth of the grid circuit and any
tuning error affect A to some extent
also.

The principle purpose of neutraliza-
tion is to raise the coupled resistance to
such a high value that its effect is negli-
gible.

Figure 2 illustrates how the magni-
tude of the coupled resistance varies
with frequency whenboth the plate and
grid circuits are resonant at 10 MHz.
The heavy curves show a representa-
tive case for an unneutralized grid-
driven triode RF power amplifier. The
greatest tendency to oscillate is at ap-
proximately 9.8 MHz, which is at the
peak of the negative resistance curve
(lowest resistance).

Note that there is no resistive coupling
at the resonant frequency of the plate
circuit. Actually the coupling still exists
but it is exactly 90 degrees out of phase
with the plate RF voltage. Equalamounts
of positive and negative resistance are
coupled across the grid circuit which bal-
ance each other out. At frequencies be-
low the plate resonant frequency, there is
more negative resistance coupling be-
cause the phase angle of current through
C,,. is less than 90 degrees by the magni-
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Figure 2. Shunt grid resistance due to no or incorrectly neutralized Cpg.

tude of the phase angle of the plate circuit
at that frequency.

Negative resistance means that some
power is coupled from the plate circuit
to the grid circuit creating a tendency to
oscillate. At frequencies above the reso-
nant frequency, the coupled resistance
is positive which means that power is
coupled from the grid to the plate cir-
cuit (fed through power) which loads
the grid circuit and reduces the ten-
dency to oscillate.

The lighter solid curves represent the
case where the tube is under-neutralized
by 25%. The magnitude of resistance is
four times larger. As 100% neutralization
is approached, the magnitude of the re-
sistance becomes very high. The dashed
curve represents the case when the tube
is over-neutralized by 25%. Note that the
tendency to oscillate is now at approxi-
mately 10.2 MHz whichis above the plate
resonant frequency.

The procedure for neutralizing a Class
C amplifier is as follows: First set the
adjustable neutralizing component to the
value estimated to provide correct neu-
tralization. Then apply RF drive on the
operating frequency and resonate all
tuned circuits. Adjust the loading for the
desired power output and re-resonate as
necessary. Now rock the plate tuning ca-
pacitor through resonance while observ-
ing the DC grid current. Tuning through
resonance while increasing capacitance
(lowering frequency) will cause the grid
current to rise if the amplifier is under
neutralized. If it lowers, the amplifier is
over neutralized. Adjust the neutralizing,
componentin the direction indicated and
repeat the testuntil the grid current peaks
at resonance and drops off on both sides.
Class AB, linears will be discussed later.

Several neutralizing circuits will be
discussed. All except the first are called
broad-band neutralizing circuits. This

continued next page



NEUTRALIZATION from previous page
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Figure 3. Coil neutralization.

Cn \V

harmonic or parasitic frequencies, for
example.
Coil Neutralization

Resonating C,_with a shunt induc-
tor, as shown in Fig 3, has been widely
used in AM Broadcast Transmitters
which use triode tubes. The neutraliz-
ing inductor, L,, is wound on a long
slim coil form to minimize distributed
capacitance (which increases with coil
diameter). The transmitter manufac-
turer normally performs the neutraliz-
ing adjustment during fac-
tory test. The factory winds
the coil with extra turnsand

A1

Cn y”

the test technician removes
turns until neutralization is
achieved.

This form of neutraliza-
tion is ideal for broadcast
transmitters since they op-
erate on just the one as-
signed station frequency. It
is not practical for transmit-
ters which must be fre-
quently retuned to another
frequency.

Al

Figure 4. Push-pull cross neutraliza-
tion.

Cross Neutralization
Cross neutralization is
ideal for push-pull triode
power amplifiers. It requires
no extra parts except for the

7
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two neutralizing capacitors
as shown in Fig 4. Either an
inductive coupled or a bal-
anced Pioutputnetwork can
be used. The neutralizing
circuit is completed by con-
necting neutralizing capaci-
tors from each tube plate to
the other tube’s grid. The
capacitance of each is nomi-

Al

Figure 5. Plate neutralization.

just means that the neutralization does
not need readjustment when tuning to
another frequency. Actually, the tube(s)
are only "neutralized” at the tune fre-
quency. They are not neutralized at

nally the same as C, . It is
preferable to set the two
neutralizing capacitors to equal values,
but it is not absolutely necessary.
Plate Neutralization
A voltage equal to the plate RF volt-
age, but 180 degrees out of phase with
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izing circuit shown in Fig 6.
This can be seen more
clearly in Fig 7. The magni-
tude of the RF feedback volt-
age is the RF plate voltage
e, stepped down by the ca-
pacitance voltage division
of C,oand (C, +C_). Asa
result, a small amount of

T7T
P
= Cpd
e

I\
I

Figure 6. Grid neutralized triode.

it, is produced by a balanced plate tank
circuit as shown in Fig 5. The neutraliz-
ing capacitnr,CN, couplesan RF current
into the grid circuit which is equal but
of opposite polarity to the current
coupled throughC . Neutralization can
be maintained from band to band by
padding the lower side of the plate tank
circuit with a capacitance C_ which is
equal to the tube and stray output ca-
pacitance. This maintains equal ca-
pacitances across each half of the plate
tank circuit regardless of the setting of
C,. If shunt feed is used, two RF chokes
need to be used to keep the circuit bal-
anced.

Excellent neutralization can be
achieved with plate neutralization. Dis-
advantages are that the plate tank cir-
cuit components are more costly and
tank coil losses are double.

Grid Neutralization

A balanced grid circuit, as illustrated
in Fig 6, is employed instead. In this case
C, isconnected from the tube plate to the
bottom end of the balanced grid tank
circuit. Itis essential that the lower side of
the grid circuitbe padded with a value of
capacitance equal to the tube input and
stray capacitance to hold neutralization
across all of the HF ham bands.
Inherent RF Feedback

A small amount of negative RF volt-
age feedback exists in the grid neutral-

grid drive power is fed
through to the plate circuit.
This causes the drive power
to be justa little higher than
expected.
Tetrode Neutralization
The plate-to-grid capacitance of
power tetrodes is typically on the gen-
eral order 0.1 to 0.5 pF. Any of the
neutralizing circuits described above
can be used to neutralize tetrodes but
there is a simpler way, shown in Fig 8.
It was first disclosed by the writer® and
the circuit is often identified by his
name. [t has become very widely used.
[tis basically an unbalanced grid neu-
tralizing circuit. The required capaci-
tance relationship is:
C/C = C/Cﬂ;

where C also "bypasses” the bottom of
the grid tank circuit to ground (typical
values are in the 1000 to 2000 pF region,
and C__ is the total capacitance from
grid to ground, which includes the ca-
pacitance from grid to cathode and from
grid to screen. High values of C are
required because the amplifier tends to
become unstable if the reactance is too
high. Also, it is necessary to keep com-
mon lead inductance very small for neu-
tralization to hold over the HF band.
For this reason feed-thru types are pre-
ferred for capacitor C.
Neutralizing Class AB, Linear
Amplifiers

Linear RF power amplifiers must be
neutralized more accurately than Class
C RF amplifiers because incorrect neu-
tralization generates phase distortion

continued on next page
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Figures 6, 7, and 8 perfect

neutralization exists when
an RF voltage on the tube
plate produces no current
in the grid tank coil.
Neutralizing With Test
Instruments

Another method (with all
power removed) is to inject

W Cn
Al

Figure 8. Bruene tetrode neutralization.

IM products (if any amplitude gener-
ated IM is present). The PM and AM
distortion products add on one side of
thesignal band but subtract on the other.
Unequal 3rd order products, as ob-
served on a spectrum analyzer, indi-
cates the presence of PM products. Also
the gain of linear amplifiers is higher
than that of Class C amplifiers.

Since no grid current is present in
Class AB, amplifiers, we must sense
something else. An RF voltmeter from
grid to ground will give the same sort of
indication as grid current.

Since a little RF feedback is present,
there will still be some RF coupling
from plate to grid even when perfectly
neutralized. In the circuits shown in

a signal into the plate cir-
cuit and sense RF current in
the grid tank coil. A signal
generator is connected to the
coax output terminal and
the plate circuit is resonated
to deliver maximum RF voltage to the
plate of the tube. A grid dip meter, or
other sensor, is inductively coupled to
the grid tank coil to sense RF current in
the coil. Resonate the grid circuit for
maximum pickup. Then adjust the neu-
tralizing capacitor(s) for zero or mini-
mum pickup. Remove the test equip-
ment. You should find the amplifier
correctly neutralized when you apply
power and tune for normal operation,

Another procedure, which is speci-
fied for the Collins S-Line equipment
(pr6146s driven by a 6CL6 with 2-stage
RF feedback) is to disable the power
outputstage by first removing the plate
and screen DC voltages. Then excita-
tion is applied and fed-through power
is measured with an RF voltmeter con-
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Figure 9. Two-stage feedback neutralization.

nected across the dummy load. The grid
and plate circuits should be resonated
and adjusted for maximum RF voltage.
The RF voltage will be on the order of
0.5 volts. Adjust the power amplifier
neutralizing capacitor Cn for minimum
RF voltage.

The driver tube is neutralized by first
restoring the DC plate and screen volt-
ages to the final amplifier. Filament
power is then removed from the 6CL6
by unsoldering a filament lead. (An
easier method is to clip the filament
pins off an old 6CL6.) Connect an RF
voltmeter to the dummy load through a
small capacitor consisting of two turns
of insulated wire wrapped around the
"hot" lead to the dummy load. The case
of the probe is connected to the dummy
load ground. Excitation is applied to
the driver tube and all circuits are reso-
nated for maximum RF output. Cn is
then adjusted for minimum RF output.
Neutralizing a Two-Stage RF
Feedback Amplifier

Many of the linear amplifiers in
Collins transmitters employ the two-
stage RF feedback circuit (which was
also originated by the writer). The RF
feedback voltage is applied to the driver
tube cathode while the drive signal is
fed to the grid. See Fig 9. It is necessary
toneutralize the coupling from cathode

to grid through the cathode-to-grid ca-

pacitance, C_, . Thisisachieved by add-

ing C, to the Bruene tetrode neutraliz-

ing circuit. The capacitance ratios are:
Cl/C2 = Cgk/C3

The procedure for adjusting C3 is
place the EMISSION switch in the TUNE
position which reduces the power am-
plifier screen voltage to prevent exces-
sive plate dissipation until the plate is
resonated. The low screen voltage also
causes grid current which is metered.
C3is adjusted until the grid current dip
coincides with the plate current dip as
the plate tuning is rocked through reso-
nance.

CONCLUDING REMARKS

The above neutralizing circuits cover
the most widely used types for HF grid-
driven RF power amplifiers. Neutral-
ization can be avoided by using cath-
ode driven (grounded grid) amplifiers
at the expense of much more driving
power. Also neutralization can be
avoided in tetrode amplifiers by simply
connecting a 50-ohm dummy load
across the grid. This "swamps” the grid
circuit so that the coupling through Cpg
has little effect upon the grid voltage.
The 50 ohms is much lower than the
coupled negative resistance illustrated
in Fig 2. The disadvantage is that it

continued on page 39



Some Notes on the Heathkit DX-60

by Don Meadows, N6DM
1683 Daphne Ln
Yuba City, CA 95993

Through the swap meet etlorts of my
friend Dick, Wa/T'E, | recently acquired
a DX-6l). This Heathkit transmatter ap-
peared in ils onginal form only from
1962 to 1964, a rather short penod com-
pared to the “A” and "B versions which
prevailed much longer. This little ng
from Dk is a beauly o behold - nary a
scralch, no masds, absolutely clean, One
rarely makes such linds at swap meets
anymore. Dick knew I'd always wanted
a DX-60. He said Lcould have this beaaty
only if I'd wrile an article about it for
ER. So here goes

The function, crystal, and band
switches were frozen and could be
turned only with the help of phers, To
avoid damaging the shafts by working
them with pliers, lHemporarily installed
alarge-diametersurplus knob with dual
setscrews, With this large knob, together
with some WA, | was able to work
the shalts and pet the switches back
into their original functioning condi-
tion. These still switches, logether with
thee rig's pristine condition, suggested
that the kit was built, was used briefly,
and was put aside by the original owner.
It probably rested somewhere quietly
over the years until it caught Dick’s eye
at the swap meet—an artifact ol novice
ham radio apparently untouched by
timmae,

The DX-60 transmilter series musl
have bevn very popular, because the
Heath Company saw fil lo produce these
transmilters over a span of 4 years
Many of these little transmitters seem
still to be in use among nostalgists. A
DX-60 net is listed in the “Vintage Nets”
column in ER. Chuck Penson's Heathkat
Guide, available through ER, provides
a descniption of this little DX-60 trans-

mitter along with good photos of its
three versions.

The manual accompanying this swap-
meel DX-60 is alse in mint condition,
which supports my theory that the rnig
had only one previous owner—the per-
son who built il. The manual has no
wrinkles, no dog-eared pages, nostains.
The only marks in the manual are
pencil where the builder checked off
each step—and then a secondary series
of pendil marks showing that the builder
double-checked cach step

The DX -6, incontrast lomany rigs of
the era aimed at the novice ham, uses
grid-block keying instead of cathode
keying. Grid-block keying is slightly
more complex. It requires a negative-
voltage source to cut off the tubes on
key-up. Bul this system makes the shap-
ing of the keyed waveform much easier
to control and more predictable. Why
did Heathkit go to this extra length at a
few dollars’ extra cost? Perhaps because
the Heathkit engineers saw visions of
the competing Johnson Ranger which
used tme-sequence keving, a method
that set a standard for keying quality,
This method, requiring a source of nega-
tive voltage to bias off the tubes on key-
up, commanded respect among hams
because it was effective. It let one key
the Ranger's built-in VFO and work CW
break-in without chirps or clicks, some-
thing then rather new in ham radio. The
DX-60 is crystal controlled, but its de-
signers provided a VFO kit to drive it—
the HG-10, designed 1o interface with
the DX-60's negative-bias keying line.

Why should the Heathkit engineers
have gone to so much trouble? After all,
they could have cloned some big-name
competition that was producing cath-
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The author with his DX-60 and hom
ode-keyed transmitter kits in the same
power class, kits also aimed at the nov-
ice ham. The engineers could have
jazzed up the DX-40 with some cos-
metic gimmicks and perhaps with some
extra TVI suppression. But they chose
instead to design a completely new
product whose integrity is still re-
spected. The DX-60 appeared at the end
of the Daystrom era, a time when
Heathkit designers mightstill have been
free to indulge their visions of quality
and to make these visions reality. The
DX-60A and DX-60B, which show signs
of cost cutting, appeared under the
Schlumberger administration. These
minor variants from the original DX-60
are described in Chuck Penson's excel-
lent Heathkit Guide.

After freeing up the DX-60's control
shafts, I faced the problem of interfac-
ing it with my homebrew VFO for break-
in keying. My VFO, described in a
previous ER article (No. 82, February,
1996), uses cathode keying. At first, I
considered homebrewing a VFO simi-

ebrew VFO.
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lar to the Heathkit HG-10 which is de-
signed to interface with the DX-60. This
would have been an interesting project,
but I wanted to use my "new” DX-60
right now.

I found, surprisingly, thatit was quite
easy to key my homebrew VFO and the
DX-60 together, while their keying cir-
cuits remained electrically independent
of each other. It was unnecessary to
modify the VFO or the DX-60 in any
way. A double-pole single-throw key-
ing relay was the only thing needed,
but it had to be one fast enough to
follow a bug's rapid dits. The Radio
Shack item 275-249 works well. Thisis a
dpdtrelay, but the normally-closed con-
tacts aren’t used. Its coil is rated at 12
volts DC with a resistance of 200 ohms
and its contacts are rated at 5amps. One
set of contacts keys the VFO cathode.
The other set keys the DX-60.

Keying the cathode of a hot-cathode
Colpitts VFO circuit such as mine has
sometimes caused minor clicks if the
grid-leak resistor is returned directly to

continued on next page
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Schematic of the keying-relay interface between the VFO and the DX-60.

ground. The solution to this problem,
which I've never seen published, is to
bypass part of this resistance to ground
through a capacitor. In my VFO, the
grid leak consists of a 47K ohm resistor
from the grid in series with a 10K ohm
resistor to ground. The 10K ohm resis-
tor is bypassed to ground through a .01
mfd capacitor. These values are not at
all critical and can be adjusted for opti-
mum shaping of the VFO's keyed wave-
form. Apart from the VFO driver, how-
ever, the DX-60's own keying, to some
ears, tends to be a bit on the hard side,
although still quite acceptable. The de-
signers may have planned it this way,
because softer keying can sometimes
introduce a slight chirp with sluggish
crystals. The DX-60 was designed for
novice hams at a time when they were
restricted to crystal control.

I found it was possible to modify the
DX-60's keying waveform without
touching the DX-60 itself. The shaping
of the rig's keying is based on the time
it takes (in milliseconds) for the nega-
tive-bias line (which cuts off the tubes)
to reach ground potential when the key
is closed. The timing is based on charg-
ing and discharging a capacitance
through a resistance -- an application of
the phenomenon known as "time con-
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stant.” For example, it takes one second
to charge or discharge 1 mfd through 1
megohm.

Since the DX-60's negative bias line is
extended outside the rig to the key, one
needs only to experiment with resis-
tance and capacitance values across the
key. The rig itself remains untouched.

I first tried a 250K ohm resistor in
series with a .05 mfd capacitor across
the keying-relay contacts for the DX-60).
This made the keying softer, but with
crystal control there was a borderline
chirp with some crystals. One crystal
barely started. With VFO control, the
keying was definitely softer, no indica-
tion of chirp, but there was just a hint of
mushiness when my Vibroplex me-
chanical bug sent rapid dits. [ found the
bestapproach when interfacing my VFO
with the DX-60 was to install a half-
megohm potentiometer in series with
the .05 mfd capacitor across the relay
contacts that key the DX-60. Now the
time constant could be adjusted easily
for optimum shaping of the keyed wave-
form.

The DX-60, like same of its competi-
tors, featured AM phone. | haven't yet
tried my DX-60 on AM phone, mainly
because I don't have a high-impedance
mic with the proper connector. How-

continued on page 40



A Report on the Winter 1998
Classic Exchange

by Jim Hanlon, WSKGI
P.O. Box 581
Sandia Park, NM B7047

From the reports and stories thal
showed up on the Boatanchors retlector
immediately after the last running of
the Classic Exchange, and from this
reporter's personal experience, it would
appear that this CX was one of the best
in a long time, Despite a major snafu,
with €O magazine announcing that the
CX was on Saturday, 1/31, instead of
Sunday. 2/ 1, there was a large and en-
thusiastic turnout on Sunday and
enough folks around on Saturday o at
least kevp cach other company

As reported by Marty, AAJRM and
Nick, KIMCPL, there was lively east
ooast activity on 3885 AM from 3 1o 6
p-m. EST, with participanis inc luding
NADY, AABA, KNAR, KDMCTPL, KAVVC,
W20, WALAEC, WADWE, AAIKH,
AAIRM, WALYGG, WALIOC, N4OS),
WALN, AK4H, AND N4ONX. The
transmitters active on that pileup alone
included HT-37, Ranger and Ranger 11,
Viking 11, Valiantand Vahant 11, Johnson
500, CE-200V, B&W 5100, 32V2, 32V3,
KW-1, MIK-1, 20V-10, Globe Champion
INA, BC-610, Apache, Meissner 1508,
DX-100 andd DX-T00B, and a homebrew,
screen modulated 861 The receiver list
included HOQ-170A, R-388, Mohawk, SX-
101, SX-88, NC-400, NC-300, NC-300, 5-
20, RME-6900, HO-140, SX-100, 7T5A4,
RME-69, SP400X, 51j4, 5-120, RI%A,
T5A3, RBB, HRO-5, NC-183, 75A1, 5X-
115, HO-129X, and RBG-2. Transceiv-
ers included a G-76 and a TR-3. Nick
putit very well, "Tust picturing all those
riggs on the air still makes me grin!!”

The traditional CW spots were also
quite hot this year, Lmyselt, being in the
wilds of New Mexico where mid-day 40
meter propagation doesn’t twch to the
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lairs of many CX'ers, started on 20 CW.
Pickings were slim as usual on 14120, but
I did manage to work VEZXF, W2LYH
and N1QY and to qualify both my HRO-
50/ 100V and my RAB/T4X pairs in about
45 munutes. | mowed down bo 7060 around
2200 £ and found the joint 10 be jumpin’
For the next four hours, | cranked out 35
QS0 s 1 had one run of an hour and a half
where all | did was tositon one [neguency
and work one guy nght after another
with nobreaks in between They just kept
calling and calling! By 01301 thought I'd
pretty well played out the gang on the
Baned, and then D loaked ap amd cealized
that | had yet to get my patiently waiting
and warmed HROY Millen 90711 /90800
pair on the air. One CO CX and | was off
again for another solid 40 minute runof 6
OSUrs. Stations D worked on d) ncluded
K7DU, W2IBZ/5 {over the hall in Albu
querque), WEIALQ, W7ZFB, KOTHN,
W2ZHUG {The Dean of the CXems), KSCF,
K9VKY, WSTA, KSLE, K9TR, VETXF,
KOY, WRLGWR, W2LYH, K7TIEY,
WISECG, NBKN, WSFRS, AAJRM, NSAIT,
KoMNL, NTTM, WalWOV, KINTUA, KTGA,
N6KNM, and WI9ZEN.

1 switehed 1o 3560 around 0300 - after
a break for a burger with the family -
and 1 found the band buzzing with
mostly 339 to 459 signals. My HO170A
coughed and died i the middle of work-
ing Howie, WB2ZAWQ, (RST 339) so |
quickly switched tomy FBZ /DB20/QF1
combo and pulled him out for the rest
of the Q500 Al together | worked WS45,
KAMAL, W2HUG and W2LYH again,
WB2ZAWD, K7LD, WS5FRS again,
VEIFGU, and W7FG. It was interesting
that right up to the end the band was
aglow with all of vur signals and at the
stroke of 0500 it just went blank. | guess
we do make a difference,

Transmitters on the CW portion of the
CX included DX35, DX-60, DX-100,
Apache, homebrew pp 8115, homebrew
HK54's, homebrew 808's, homebrew 15923
style, TCKY, Elmac AFGY, Ranger 11
Rangeer / Diesk KW, Ranger 11/ Thunder-

continued on page 34



Boyhood Memories

by John Wieder, KOJY
Pr.0O. Box a3
Montrose, CO 51402

In 1962, radio seemed 10 be nature’s
best kept secret! Living on the farm in
southwest lowa, twelve milies from town
at the ripe old age of twelve, radio was
my outlet to the world, Tn the summer,
signals from Japan, Europe, Australia,
South America, and Nebraska raced
through the air and across the corn bields
to my room in the sevond story of the
family farm house. On those cold win-
ter mights when the wind howled, and |
was supposed to be asleep, the head-
phones gave warmth to my ears as | lay
in bed and marveled at the lighted yel-
low, red, and green markings from the
old Stewart Warner that rested on the
floor, I marveled at the mystery behind
theesignaks and these people called hams
who seemed to be able to communicate
at will with the world, Shortwave was
all new to me and the first time | heard
my letter o Radio Australia’s “Letter
Basket™ read over the air, | thought |
had made the big leagues.

Through the old receiver 1 discov-
ered my father also had an interest in
shortwave and ham radio. In fact, he
had gone so far as to purchase an ARRL
License Manual, "Wartime Edition™
priced at 25 cents, 1 found the now fa-
miliar black on red manual somew here
on the book shelf and discovered that
amateur radio operators weren’t born
that way, they took tests. In fact, ac-
cording to this book dated 1943, there
were license classes, proot of clizen-
ship, and fingerprints to be taken. It
sounded like an overwhelming process
for a boy of my limited worldiv expo-
sure, to say nothing of equipment. This
defimtely looked like a job for super
dad!

Surely hams were fathers who could
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master electrical theory, and then |
would be content to sit and watch for
hours while dad made contacts around
the world

Although my father was a wizard at
fixing anvthing from the refrigerator to
the combine, and certainly could mas-
ter electrical theory ina breeze, the com-
modity he was lacking was time, The
family farm and part-time work as a
charter pilot took up plenty of it In the
meantime, 1 had discovered the mail
order pages of something called
Heathkit. Equipment you build your-
self? No way! | can’t recall exactly how
I talked my father into it, although in
retrospect it was probably not through
a convincing argument but sheer bad-
gering, that he placed an order for a
Heath GR-91. 1 can attest to soenhist’s
claims that odors are the sense remem-
bered longest by the human brain. L can
still remember the smell of the solder
and nights spent with my father as the
raddio took shape fromea box full of parts
and a multin tin filled with resistors
and capacitors. As the beige and green
fromt panel with slide rule dial went
into place and the "S"meter sprung o
life, | knew | had found a hobby

As luck would have i, | made an-
other ham discovery about that time. It
was a place called World Radio Labs in
Coundcil Bluffs, lowa. Much to my par-
ents chagrin we had to visit the radio
emporium every lime our family made
the 60 mile trip to Omaha, 1 still recall
aisle after aisle of equipment, probably
becavse | had o examine in minute
detail the front panel of each piece of
gear. One set which | was particularly
fond of, a Hallicrafters S-85. hinally
ended up under the Christmas tree not
too many months later. | have to admit
that | knew what my gift was. By care-
fully fechng through the wrapping pa-
perand memorizing the position of each
knob and toggle switch, 1 had it pegped
before Christmas morming. By the way,
I havent changed a bit!



The author in his first novice station back in 1964. His call was WN@JY].

John Wieder, KAJY, in his present-day

By this time I was determined to be-
come the first ham of the family. There
were just too many mysterious signals
coming through those airwaves, and
besides | had already spent hours
memorizing dots and dashes from the
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hamshack.

Boy Scout Handbook. Another discov-
ery led to upgrading my code from dot
and dash memorization. My dad in-
formed me that there was a ham in the
neighborhood!Since neighbors were not
“next door” as they were in town it took

continued on page 35



Letters

A letter to Tom Bonomo, K6AD,
regarding his article on the
Mohawk receiver,

Tom:

We really enjoyed your 3-part series
on the Mohawk receiver in ER. Though
I've never owned a Mohawk, 've owned
other similar vintage receivers and
envugh of what you shared caused sym-
pathetic resonances within me as to fa-
milial weaknesses. . particularly VO
instabilities in that equipment.

But | must share this story with you
My mentor in gong, Novice to General
circa 1960 was Has Lang, KOLNI, bless
his memory and the memory of his son,
Steve, KOLAY who with his father
shared the samie ham shack. Has was a
riesearch chemist at 3M in St Paul and
he and his son Steve really enjoyed the
fate "50's sunspot activity with an HRO
5TAI receiver, a homebrewed AM trans-
mitter and a tri-band cubical gquad.
{They so appreciated the HRO that |
acquired one at aboul the same bhime
and still have i)

But Has was drooling for the new
Heath "Mohawk'. Finally, he bought the
kit and | remember weeks passed with
the kit assembly having overtaken the
large vak table in the dining room of the
family's home, a farmhouse on their
hobby farm. And then, on one visit, the
glistening Mohawk sat front-n-center
in the upstairs shack and the HRO had
been shoved aside. BUT, | remember
Has' look of consternation as he fiddled
with the controls__and in his thought-
ful laboratory demeanor his saving
something like, “Something's just not
quite Aght’™ While he was optimistic
and hopetul, it was apparent from the
seriousness on his face that somehow
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this sparkling new receiver in all of its
grandeur was more promise than per-
formance. Bul, simultaneously. he
didn't seem capable of admitting that
possibility after all the anticipation and
past week's efforts at assembly and
alignment.

Sunspot activity took a dip for an-
other 11 years and as Explorer Scoult
leader Has led us on other things along
with ham radio such as canoeing on the
St Cronx. Then his son Steve, a private
pilot, died piloting a small plane, and
betore too long Has had also become a

I don't think the Mohawk ever got
‘redeemed’ 1o Has’ expenience. In fact, it
may have had a predominately discour-
aging effect on ham radio in the Lang
household!

I was a design engincer with EF.
Johnson in their post ham radio years,
and 1find 1t very unfortunate that, from
your evaluation, Heath app.m"nlly did
not do their homework on this receiver!
While one must always face the fact
voiced my John Foster, WOYDX, (re-
tired from E.F.). and previously with
Collins), “every radio is finally a sol-
dered-together bunchof compromises,”
such seemingly blatant design foibles
you report on the Mohawk  AGC, bas
ing errors, et al, is almost unforgivable!
Add to this the ER item which reported
that the companion Heath transmitter,
the Apache, was an M.E.'s
nightmare.. necessarily having o use
the receiver s control placement to make
the transmitter's front pam'l match,
Wow!

Anyhow, really enjoyed your contri-
butions!

John Bipes, KOYQX



Regarding WTQHO s review on the
November 1942 Special Corps is-
sue of Radio News (ER Feb. 1998).
Dear ER

As a WW I collector and an amateur
WW I historian, I would like to make a
few comments on W7OHO s very inter-
csting review on the November 1942
Special Corps issue of Radio News (ER
Feb. 1998)

The main point that has to be remem-
bered, is that at the time that issue was
being typeset, about August 1942, the
United States was desperate for any
type of victory. The Japanese were in-
vading many US and allied held areas
and we were being overrun 99% of the
time. Luzon, Guam, Wake Island, Ma-
nila, Solomon Islands, Hong Kong,
Singapore, many others, and the Japa-
nese even ovcupicd Attu and Kiska in
Alaska for over a year, setting up a
submarine base. The lalians and Ger-
mans were pushing our allies, the Brat-
ish, Australians, New Zealanders, and
South Africans back and forth across
North Africa. The US public feared Japa-
nese bombing attacks on our west coast.
News of a victory, true or false, had o
be announced to the American public.
This is where "wartime propaganda” (a
polite word for lies) enters the pictiure.

Lt. Col. Jimmy Doolittle led 16 B-25
bombers on a raid to Tokyo April
18,1942 The raid was a disaster, all 16
bombers were lost and very little dam-
age was done to Tokyo. Yet Doolittle
was awarded the Congressional Maedal
of Honor and promoted to Brig, Gen-
eral, skipping one rank. IFa commander
would have lost all his bombers two
years later in bombing raids over Ger-
many or Japan, he would have been
court-martialed and kicked out of the
military.

This is a good example of "wartime
propaganada” for a public looking for
“pood news”. You also have to write
your news so it doesn’t aid the enemy.
The November 1942 issue of Radio News
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s an example. Some incorrect informa-
tion is given in that issue along with
very little detail of our current military
sets. All of the photos were only the few
standard photos the signal corps re-
leased to the public. Don't aid the en-
emy and always make your equipment
look superior, even il a lie.

What a difference two years and many
victorics make. The second “Radio News
Signal Corps Issue”, Feb. 1944, is full of
mostly correct information and is ten
times better than the November 42 is-
sue. [ recommend the Feb. 1944 issue to
anyone looking for information on
WWII radios,

“Wartime propaganda” still lives to-
day. Most of us can remember the Gulf
Warin 1991 Every night on the evening
news we were shown “smart bombs™
going into trap doors, air conditiong
vents, windows of buildings. None
could miss, now we know only 4 of
these "smart bombs” hit the targel, 60%
missed. Worse yel, we were shown the
“patriot” anti-missile destroving Iraqg
“scud” missiles, patriot missile batter-
s were given citations. The “patriot™
manufacturer was a given special rec-
ognition. Now we know only 5% hit the
Iraq “scuds”, 95% missed with a few
near misses, The patriob's resutls were
appalling,

Remeber the old adage, don’t aid the
enemy and make your eyuipment look
superior. Even if you have to lie to your
own people. Take everything you read
or hear during “wartime™ with a grain
of salt.

“The Signals Carps”,Sam Hevener,
WHKRBF



From Bob Rose, K6GKU, 3-1-98

Just a note on the most fun day on
ham radio | have had in years. Just like
the early days of cycle 19, there were
big signals from little rigs. Made 12
good solid, contacts. most "armchair
copy.” And the solar flux was only
that tells me a little bit, this just may be
a big cycle.

Got good audio reports from my
Globe 65A. Heard several good signals
from Rangers and an Elmac AF67. Of
course the high end transmitters
sounded gangbusters. | have this feel-
ing that when things start to "rock and
roll" next fall, the AM portion will ex-
pand, the little 50 watt guys shoving
outon the edges, as the Viking 500's, etc
hold court around 29.0. AM lives and
God it sounds good!

On my second log page of a log that
started 17 January 98, strictly for 10 AM
and am [ happy.

Bob Rose, K6GKU, with his 10-M station.

From Merle Crowley, W1GZS, 3-3-98

Here is a brief update on what has
been happening in the Central Florida
area on 10 meters. Up until about a
week ago ithas been very quite but...For
the last week | have been working sta-
tions along the West coast from Alaska,
Oregon, Washington State, California,
Arizona and into Texas. Usually this
happens in the afternoon from 2PM to
about 4:30 PM Eastern.

Looks like 10 will be coming into it
for real in a few months !!

From Don, W3YCH, 2-18-98

From Kennesaw, Georgia, Very good
opening into California and Hawaii.
Stations all over the 29.0 to 29.1 win-
dow. Worked Al, W6NRO; Dennis,
KB6VFC; Bob, K6GKU, and Jack,
KH6CC. Also worked George K4RYH
from the Atlanta area on ground wave.
All signals were 5-8 to 5-9+.



VINTAGE NETS

Westcoast AM Net: Mueets informally, nightly on 3870 at 9:30 FT Wednesday at 900 PM T they
have their formal AM pet which includes a swap session, MNet control rotates

California Early Bird Net: Saturday mornings at B AM PST on 870
California Vintage S58 Net Sunday momings at 8 AM PST on 1815
Southeast Swap Net: Toesday nights at 730 ET on 1885 Net control is Andy, WALKCY. This same
group alse has a Sunday alternoon net on 3885 a1 2 PM ET.
Eastern AM Swap Net: Thursday evenings an 3855 at 7-M ET. This net is for the exchange of AM
related equipment only
Northwest AM Net: AM activity daily 3 P56 -5 PM on 3875 This same groap mevts on & mefers
(50.4) Sunsdays and Wednesdays at 800 FT and on 2 meters {144 4) Tuesdays and Thursdays at 800
FT. The tormal AM net and swap session ix on 3575, Sundays a1 3 M
KsHOI Memorial Twenty Meter AM Net: Thes net on 14 286 has been in contimussus operation for
at beast the List 20 years. 1 starts ot 300 PM PT. 7 days 2 week and useally goes for about F hoars.
Mt control varws with propagation

Arizona AM Net: Meets Sundavs 31 3 FWOMT on 555 Ot meters (50 4) this group mects af 5 P
MIT Saturdays
Colarado Marming Net: An miormal group of AM ers get together on W06 Monday, Wednesday
Frinday, Saturday and Sunday mormings at TAM MT.

DX-60 Net: This net maeets on 7290 a1 2 PM ET, Sundays. Met control s fim, NESLUV. Thes net s all
ahoul entry -level AM rigs like the Heath D60

Eastooast Military Net: It isn'l nevessary o check o with malitary gear bul that is what this oct o
all about. Mot control is Dennis, WATY XN but sometimes it rotates toother ops. Saturday momings
on 195 a1 0500 ET. Will move 1o 3885 for summer
Westonast Military Radio Collectors Net: Mects Sunday momings at (R0 local on W75 + or - UEM,
encept the Ist Sunday of the muonth when the net mects al 2130 local. Net contool is Tom, WASOPE.
Gray Hair Net: The oldest (or one of the oldest - 834 years) sl meter AM nets 1t mects on Tuesday
kbt o 1945 4 800 PM EST & B3 EDT. URL: hitp:/ / woww crommpitorcom Swaddsp/ grayhair html
Vintage CW Nebt: Tracy, WHSTMY, whe started the net and hus acted as net control over the pad
few years is unable to carry on with it because of his new job. The net s temperarily inactive.
Vintage SSB Net: Net control is Andy, WBOSNE The Net maeets on 14290 a1 19N Sunday and i
followied by the New Heathkit Met at about 20302 on the same (reg. Net control is Dan, WhsLRG,
Caolling Collectors Association Nets: Teohnical and swap sossion cach Sumday, 14263 MBL, 20002,
s a oo established net rom by call areas, Informal ragelew nets meet at DR Tiaesiday nights on
3A05 and on Thursd oy mighis on 36875
Collins Swap and Shop Neb: Mects every Tuesday at BP0 ESTon 955 Mot control is Bd, WATAM)|
Drake Users Net: Another relatively new net, This group gets together on IG5 Saturday nights at
APMET, Met controls are Criss, KBRIZX,; Don, WZRDL Bob, KEIEE and ey, KIXLIT
Swan Users Net: This group meets on [4.250 Sunday alternssns at 4 PM CT, The net control i
usmally Dwan, WAYAZK,

Nostalgia/Hi-Fi Net: Mects on Fridays at 7 PM PT on 190 This net was started in 1978

KIJCL 6-Meter AM Repeater: Located m Connecticut it operates on 504 in and S5 out.
JA AM Net: 14 191 ab 0100 UTC, Saturdays and Sunsays. Stan Tajima, JATDNG s et control.
Fort Wayne Area b-Meter AM Net: Mevts nightly at 7 P8 ET on 5058 MHz. This net has been
meeting since the late 505 Most members are using vintage or homebrew gear
Southern Calilormia Sunday Morning & Meter AM Net: 10 AM Sundays on 508 Met control is Will,
AABDID
Ofd Buzzands Net: Merts daily at 10 AM Local time on P45 This is an informal net o the MNew
England area , Net hosts are Geonge, WIGAC and Paul, WTECO
Canadian Boatanchor Net: Mevts Saturday afternoons, L0 M EST on 745 For hams whe engoy
g AM, retoring and operating
Widwest U lassic Hadia Net '!;Jlurd,.j:r MOTTEES o RS ot HANE Central time Omnily AM <heckoms
allarmrsd 'sﬂ'*ftlh_ hamdest mnbo and technical belp ate freguent lopeos.
Boatanchors CW Group: Merts nightly at 02007 on 3579 5 Mhs (705 allemate) Listen for stations
calling "CQ BA™ or signing BA™ after their callsigmns.
Wireless Set No. 19 Net: Mocts the first Sunday of every month on 14165 al 1900 and 3760 at
2000 Mot contrel o Dave. YAIORL.

Nets that are underlined are new or have changed times or Irequency singe Uhe Last issue.

19




The Heathkit "Chippewa" AB1 Tetrode Linear

Part 2

by Thomas Bonomo, KeAD
81 Lakewood Circle

San Mateo, CA, 94402
bonomo#cpici.com

I you had the opportunity o read
Part 1 of this article last month, vou
know that the Chippewa, which ran
Class ABIL, is one of the all-time win-
ners for using the most tubes in a2 KW
linear - a total of 11. Even though this
hinear was generally well designed, a
few changes were outlined last month
which included improved fusing pro-
tection and limiting inrush current to
avoud tripping the house circuit break-
efs cvery lime it is turmed on

When | first powered up the
Chippewa, | couldn’t believe hoow much
noise the centrifugal blower made. It
would be nearly impossible to talk on
the radio with the Chippewa's fan mak-
g all this noise! Linless something was
done, | knew I'd rarely use this ampli-
fier. As is often the case, | spent about
25 timuess longer on this part of the project
than Loriginally thought T would, | had
nericea U need o spend soomany hours
trying different approaches in an at-
bemp b bo et it right
Cooling requirements

When cooling large glass transmat-
ting tubses, the critical areas requiring
the most cooling are the seals, For a 4-
004, the maximum operaling lempera-
ture 15 2000 C lor the base seals and 2257
C for the plate seal. When the EIMAC
SK-400 socket is used, a minimum air
flow of 14 cubic fevt per minute (cfm) at
astatic pressure of 0.25 inches of water
of less, 15 required to provide adequate
cooling under all conditions of opera-
tion. 11 s inberesting to note that EIMAC
specifies that cooling air be supplicd to
the tube even when the fillament alone

is on during standby peniods o avoid
exceeding maximum seal temperatures.
EIMAC also stresses that air flow rates
mn excess of the mimimum regquirement
will prolong tubse life.

Squirrel cage blowers are catalogoed
according o impeller wheel diameter
and rotational speed. Heath oused a
blower with a 357 cage operating at
S rpm (e aNo. 3 1/2 blower) which
i capable of providing about 80 cfm at

25 ches of pressure. The two 44004
tubes together require 28 cfm plus ap-
proximately 10 cim for the plate seal
arrpiper, bor a total requirement of about
38 cim. Examination of blower curves
provided by EIMAC (airflow vs.
backpressure) in Figure 3 reveals that
tor a given wheel size and design, the
el delivered is directly proportional
to Blowet speed, as is the ability to
withstand back pressure,

Based upon the above data, it is pos-
sible to conclude that the speed of
Heath's blower can be reduced by ap-
prosamately halt (o roughly 1500 rpm)
and stll meet minimum cooling reguire-
ments. Alter some experimenting, 1 de-
termined that 2000 rpm seemed like the
ideal compromise between noise and
airflow. AL 2000 rpm, the fan would stll
deliver about 52 cim ol air {well excend -
ng EIMAC's minimum specifications)
yet the noise would be much, much
maore tolerable
Two cooling alternatives

Well, after lots of digging, | discov-
ered there anen’t any motors available
that will operate at 1800 to 2000 rpm
{ewcept mil-spec umits costing, hundnsds



New fan motor installed on blower unit. Motor dimensions haven't changed in
all these years.
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Figure 3. Typical performance data for
3, 3-1/2 and 3-3/4 inch blowers.
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of dollars). The choice is 3000 and
1550 rpm, period. There are a few
two-speed varieties, but the sec-
ond speed is only a slight reduc-
tion from the primary speed. The
drop from 3000 to 2800 is still way
to noisy.

Facing the limited supply of
available motors, I came up with
two practical solutions to the prob-
lem. The first involves adding a
motor controller to reduce the
speed of the 3000 rpm motor. How -
ever, because the fan is working
into a high backpressure, the sys-
tem behaves as though it has posi-
tive feedback. The motor behaves
like it wants to sync up to either
1500 or 3000 rpm, making it very
touchy to set the controller. This
pointis further aggravated by tem-
perature: it will runslow forabout

10 minutes, and then when the motor
warms up, suddenly start to speed up

continued next page
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dramatically. This makes setting the
controller very touchy.

If you choose this alternative, here
area few tips. First, replace the original
motor with a modern shaded-pole unit.
1 just couldn’t get good, consistent re-
sults trying to control the original mo-
tor. One of the best sources of new mo-
tors is Grainger. They don’t have an 800
number, but they have warehouses in
mirst major Cities. Their catalog is great:
it has 4,100 pages and 1s over 37 thick. 1f
you are going o use a fan controller,
order a Dayton # 4MO95. 1t is a two-
speed motor (3000/2800 rpm) and it
will bolt right into place without any
modifications whatsovver (pretty amaz-
ing that the mounting and sizing stan-
dards haven’t changed in all these
years). Connect the controller to the
high speed winding for better stability

When selecting motor controllers, be
aware that there are two different types
on the market  capacitive and solid
state. It is casy o spot the difference
when you go to the hardware store be-
cause the solid state units are usually
infinitely vartable, while the capacitive
units usually have 3 or 4 switch posi-
tions, Avoid the capacitive units be-
cause they switch in different amounts
of capacitance to control speed and just
don’t provide enough control - you'll
either end up with too much or too
litthe.

The second option is to just replace
the original motor witha 1550 rpm unit.
This option doesn’t provide as much
margin of safety, but still provides the
minimum cooling recommended by
EIMAC. Grainger carries an inexpen-
sive 1/70 hp, sell-cooled unit that wall
bolt on without any modibications. Or-
der Dayton part number 83IM560 from
Crainger
Final cooling system choice

The first option has the benefit that
the “ideal” speed of 2000 rpm can be
achieved, bul the touchiness of setling
the controller and variation of speed

with temperature led me 1o choose the
second option and just install a 1550
rpm molor. To augment airflow, 1 de-
cided to add a box fan to exhaust hot air
from the cabinet. Even with the Heath's
original 3000 rpm fan, the cabinet still
got quite hot, There is plenty of room to
add a 4 3/4° 120 VAC box fan to the
inside of the top of the cabinet. Mine is
mounted well away from RF and high
voltage components using 2 /56 screws
The vent holes of the Heath cabinet are
perfect for this size screw so this isa no-
holes modification

A it of creativity was requured to
supply power to the box fan without
drlling holes. | connected an in-line
plug with 8% of wire to the screw termi-
nals which supply power to the cen-
trifugal blower. The box fan is plugged
in by reaching through the large round
blower hole in back when the chassis is
shd out of the cabinet about 4 inches.
The centritugal blower operating at 1550
rpm and the bos fan together keep the
cabinet much cooler while simuolta-
neously being much, much quicter than
Heath's original design. Success!
Sanily check

Tast fora samity check, let's compare
these results with a commuercial 2 KW
amplifier which uses a physically simi-
lar cooling approach, the Drake L4 (the
only difference is that Dirake used chim-
neys, while Heath used a slotted air
pipe to cool the plate seals). Using the
L-4 is a pleasure: it is so quiet that it is
diffscult to hear that s on. Drake used a
No. 21/2 blower operating at 1550 rpm
which provides something on the order
of 15 cim of air. Despite the fact that this
appears (o lall well short of the mini-
mum specified by EIMAC, | have nol
heard reports that final tube are Lailing
m L-ds due to heat prostration. The
extent to which the modified
Chippewa’s airflow vastly exceeds
Drrake’s at least provides some level of
comiort that the reduced level of cool-
ing should still be more than adequate.



3,000 volts appears at the plate current meter. Looking for this 60 ma "leak”, |
finally disconnected one lead from the meter taking it out of the circuit. Just the
presence of HV at this meter caused the "leak.™

Plate current meter

The one thing that [ would have liked
to have changed about the Chippewa is
the manner in which plate currentis mea-
sured. Take a look at Figure 2 (Part 1 of
thisarticle last month), and you'll see that
Heath measures plate current directly.
Notonly does it seem somewhat danger-
ous to have the full 3,000 volt plate sup-
ply appearing at the front panel, but |
observed numerous weird side effects.
For example, when the HV is activated,
the meter usually indicates a small re-
sidual current (but sometimes it even
deflects backwards— that's right, read-
ing negative plate current!!). At first, |
thought that the final tubes just weren’t
being cutoff properly. Investigation, how-
ever, revealed that it was merely the pres-
ence of HV on the meter that caused it to
deflect. No current was actually being
drawn. As you can see from the picture,
the meter indicates about 60 ma, yet all
connections from one terminal of the
meter have been removed! | considered
other schemes to measure current, but
good engineering options are limited,
since the meter is internally shunted for
1 A. [ decided it wasn’t worth the chance

of ruining the meter when taking itapart,
since they are extremely rare.

Exercise caution around the multim-
eter as the +810 screen voltage appears
here as well. Note that there are no
interlocks which prevent operation with
the case off. Back when this was de-
signed, they didn’t try to protect you
from yourself.

Reposition the regulator load
resistor

When you first take the Chippewa
out of the cabinet, it is important to be
careful of the adjustable 100 watt wire
wound resistor mounted at the very top
of the regulator load assembly. The way
Heath had kit builders mount it posi-
tions the delicate exposed wires of this
adjustable resistor face up. Well, when
you pull the heavy chassis out of the
cabinet, it is very easy to unknowingly
drag the sharp edge of the cabinet across
the exposed wires. This is exactly what
[ did to my unit (aaargh). I found a
replacement 20K 100W adjustable re-
sistor at Surplus Sales of Nebraska (800-
244-4567) for about $10. Needless to
say, the replacement was installed with
the delicate wires of the resistor facing

continued on next page
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Notice the regulator tubes and load assembly. Remount the top adjustable
resistor to avoid ruining the fine exposed wires when taking it out of the cabinet.

down, not up (like they should have
been to begin with).
No bypass relay

Heath didn’t include a built-in by-
pass relay, so you must use an external
one if you want the option of bypassing
the linear when it isn’t on. | think this
was an unfortunate :wcrsight, although
external switching relays were the or-
der of the day back then. A DPDT relay
is n_‘t]uin‘d, SO a simplc Dow Key relay
won’t suffice. I may build an external
box or even install an internal relay,
although the chassis layout isn’t as con-
ducive to this approach as I'd like.
Tuning up a tetrode amplifier

When you tune up, remember that in
a tetrode amplifier, screen current is a
better indicator of resonance than plate
current. Plate current in a tetrode am-
plifier is not a good indicator of reso-
nance because there is very little plate
current dip. This interesting phenom-
enon isn’t too difficult to understand. If
I haven’t put you to sleep yet and you

are able to stay awake through a some-
what technical explanation, you’ll be
rewarded by understanding how Class
ABl service works.

Take a moment to look at the constant
('I.ll'rt'l'll'L'h('lrflt'tl‘riﬁlicﬁ 5hnwn fUI’d trans-
mitting tetrode in Figure 4 (in this case,
an EIMAC 4CX300A). These curves show
the instantaneous values of plate and
screen current for any given combination
of plate and grid voltage conditions. It
looks difficult to comprehend, but soon
you’ll understand what it can tell you.

You'll notice that the lines of constant
plate current are nearly horizontal,
whereas the constant screen current
lines are tilted upward and are concen-
trated in the left-hand region of the
graph. For a given tuned r.f. load, the
tube will operate along a straight line at
resonance, here represented by the line
OA during the positive half of each r.f.
cycle. Point O represents the quiescent,
or zero crossing point in each r.f. cycle
and point A represents the positive
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Figure 4. Constant current characteristics for the EIMAC 4CX300A tetrode.

peak. The negative half of the cycle
continues out from point 0 beyond the
right-hand edge of the graph for an
equal distance. This is not shown be-
cause the negative half of the cycle is
not important since the tube does not
do any work here.

Tuning the circuit to resonance is
equivalent to increasing the load im-
pedance to a maximum which means
that the operating line OA will have a
minimum slope. As the plate circuit is
tuned out of resonance, the operating
line begins to rotate about point O. The
dashed line OB is an example of an out
of resonance condition. It is important
to understand that the end point of the
operating line is always constrained to
operate at less than 0 grid volts in Class
AB1 operation. The operating points at
A and B are on a line which intersects
the grid volts scale on the left side of the
graph just below 0 volts. Think in terms
of this imaginary horizontal line just
below 0 grid volts as an operating bar-
rier which cuts all the way across the

graph (because grid voltage can never
go positive). All operating lines must
end at this same imaginary horizontal
line on the graph just as OA and OB do.
Thus, the length of the operating line
actually changes while tuning, since it
is confined vertically by the maximum
grid voltage just below 0 volts.,

You'll notice that the operating point,
which is constrained to move along the
imaginary horizontal line, still inter-
cepts essentially the same plate-current
values, whether the plate circuit is in
resonance or not (the tube draws about
9 amps points A and B). This is the
reason that plate current in a tetrode is
not a very good indicator of resonance.

Now take a look at the screen current
on the graph, As line OA begins to tilt
upward, representing a change in load
impedance, point A moves horizontally
towards point B and as it does, it crosses
through different screen current curves.
As you can see from the graph, screen
current may be zero or even negative in
an out-of-resonance position, but at reso-

continued on page 39



Antenna Switching for the CE 600L

Brian Harris WASUEK

3521 Teakwood Lane

Plano, Texas 75075
Brian.Harris@sv.sc.philips.com

Wheneverl travel to Springfield, Mis-
souri [ try to stop by a small, out-of-the-
way store called Colony Tobacco. Be-
ing a non-smoker, tobacco is not the
reason for my visits., The truth
is....Tobacco is what goes on in front;
vintage amateur radio is what goes on
in back. After passing through the fra-
grant front office, it's difficult not to
stop for a peek in the store room/work
shop. Although there is always some-
thing interesting in 'the room on the
right', | am usually eager to take the
next twenty or so paces that lead to the
bedroom-sized room at the back. There
one finds a neatly shelved assortment
of our beloved boat anchors, many of
which are for sale. During one of my
visits, a Central Electronics pair (100V /
600L) called to me from their shelf say-
ing, "Please take me home."” Although
already had nice examples of each, |
could not resist their collective price
tag. After a few grunts and groans, both
were safely loaded in the trunk of my
car.

During my inspection/ purchasing pro-
cess | didn’t pay much attention to detail
other than to be sure the units weren't
riddled with holes and modifications or
missing major components, Upon arriv-
ing home I did what I normally do with
new toys, lay them in the middle of the
living room floor for a closer examina-
tion. On the rear panel of the 600L [ no-
ticed two important things that [ had
missed in my initial examination. The
first was the serial number, 56001. Since
every 600L [ know of has a serial number
that begins with '56’,  assumed this am-
plifier was the first off the production
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Rear of the 6001 showing the AS600
panel.

line. My second oversight was the six
extra SO-239 coax connectors. While |
was sure my other 600L did not have
these, | dashed to my ham shack to verify
I was right (and | was).

The six coax connectors are mounted
vertically ona small panel, three per side.
The panel has a silk-screened "AS600" at
the top. Adjacent to each coax connector
is a band marking (160, 80, 40, 20, 15, 10).
A five inch length of RG-58, with an at-
tached PL-259, extends from the panel.
On the inside of the panel is a rotary
switch that is ganged, via an insulated
shaft, to the bandswitch. If you attach the
PL-259 to the ANTENNA connector and
your single band antenna feedlines into
their respective SO-239's, the proper an-
tenna is automatically selected by the
bandswitch, further complementing the
no-tune operation of the CE pair.
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Several months after acquiring this
second 600L, a third 600L came my way.
Like my first, it did not have this an-
tenna switch. My curiosity about the
AS600 grew and | decided to do some
investigation. | discovered the switch
was included in the schematic of the
600L manual. Later I found a Central
Electronics brochure thatadvertised the
AS600. Although the prices were
blacked out for both the 600L and the
AS600, probably indicating a price
change, 1 could still read them. The
AS600 sold for $13.65; the 600L for
$495.00. Via the Internet I learned of
several other 600L owners, Only one
had owned a 600L with the accessory,
50 | suspected it was not very popular.

Since early production units often go
to company officers, I thought this 600L
might have belonged to a Central Elec-
tronics employee. A call to Wes Schum,
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who has an excellent memory concern-
ing the 600L, confirmed that #56001
was, indeed, the first production unit
and that it had not belonged to him. He
also confirmed my suspicion that the
AS600 accessory was not a big seller,
probably because people didn’t under-
stand exactly what it did.

For those readers that might want to
build their own 'AS600°, Central Elec-
tronics made it easy. On the rear panel,
directly behind the final amplifier sec-
tion, is a small, removable panel. One
merely needs to replace that panel with
one of the same size. The new panel
should have six female coax connectors
of choice, an appropriate rotary switch
and a coax with a PL-259. The rotary
switch should be the only difficult part
to find. It needs to have six positions,
with 60 degrees between contacts, and
be capable of handling the output power

continued next page
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1 = Flate dlt;mag}nr-mmtchmru“
1 = Coupler 1/4" to 1/4"
1 - 1/4" diameter Clatied shaft

the 600U line cord from A.C. wmll receptacle,

&00L from case,

serews bolding slde shicld to B.F. eage and three F10 screws
front panel.

Hi

s well insulated serewiriver Lo discharge the filter capacitor
the chassin, or at the J.F. choke bracket near rear of R.F.

Hemove four sorewvs, washers and puls holding the perforated plate an
roar of H.F, oage, Mfemove this plate through inmde of cage. Be
earsful not to damage the R.F. choke.

Ingert double flat ghaft ioto the antenna swlteh rotor hole and turn the
rotor until the wiper 1p in the 10 moter positlon.

Place ehaft coupler over 1/4" double lat shaft.

Turr band ewltch knob on froot panel te 10 metors,

Mount the sntenne switch plate on outalde of H,F, eage with the #6
bardmre, as shown in Fig, 2. Do not tighten yet,

Putt the alumire shaft up against the fiber shaft, ss shoun In Tig. 1.
5lide the shafi coupler ower the fiber shaft for a diztance of 3/8".
Tighten the set pcrev on the alsinm shall. The set screw should
mike cootact with flat part of shaft and be In & borizontal posltiom,
as showm,

Cherk position of antesns switch viper to be mure it im siill in 10

i H

Tiphtee set screw on fiber shaft,

Fotate the band pwitch knob oo front panel s few times end 1f asteonnn
pelitch correctly follows the bmrd mudtch position; you may Uphten
the four #6 perewn on rear of oage.

Serew the mle conx plug imto the ANTENNA conx conneclor, as shoum
in Fig. 2.

Antennmn may be connected to any or all of the glx connectors,

The INFUT connector ie not affocted by antenne switch installation,
The TR Switeh connector is alsmyn noross output of 600L, therofore im
automaticnlly connected fo the antonon In uso,

of the 601 Since there is no stop on the
bandswitch of the 600L o prevent it
from turning through 360 degrees, any
stop on the new rotary switch should be
removied.

To facilitate this modification, | have
included the original Central Electron-
ics instructions and diagrams. These
were kindly provided by Steve Wenger,
KASQLE. Although this modification
takes a bit more work, it seems better

than the more common prachice of at-
taching a six-position B&W coax swilch
to the rear panel, an act that requires
drilling a hole in the original pancl.

I would appreciate hearing from any
6001 owners, specially those that might
have the original AS6M accessory. For
those keeping track of serial numbers
my other GO0L serial nmbers are 56290
and S6462, the latter being the highest
sertal number | have found. ER



Calibration of the Cosmos PTO

by Thomas Marcotte, N5OFF
111 Destiny Dr.

Lafayelle, LA 70506
trimite%idi.net

This article will focus upon the cah-
bration of the Cosmos permeabality
tuned oscillator (PFTO) for both hneas-
ity and endpoint adjustments.

Few devices have been so mahgned
or poorly understood than the Cosmos
FTO employed in the B-390A HF re-
ceiver. This device has been mentioned
m artiches abwoul the R-P0A many times,
as well as on several Internet mailing
hists, often negatively. The features of
endpoint and lineanity adjustments for
this PTO have often been misunder-
stood, leading one to suspect it may be
a poor device. This article will attempt
to convince that the Cosmos I'TO s
worthy of seevice in the R-39%0A when
adjusted properly.

Collins designed and built the first R-
F90A receivers utilizing its own 7011-12
PO This T covers a frequency range
of 3.455 Kes to 2455 Kes in ten clock-
wise turns, 1 s a robust device con-
structed of the highest quality materi-
als, including an encapsulated main coil,
sturdy compensating stack, and a tem-
pretature controllisd oven,

The B-W0A reveiver was produced by
miany mantlacturers other than Collins.
These manufacturers were at hiberty to
employ the FTOS of suppliers other than
Collins, as long as their performance met
the specification MIL-R- 13947, Conse-
quently, FTO'S employed in the B-390A
were supplicad by many other manufac-
turers including Molorola, Progresstron,
Dubrow, Cosmos and Raytheon. OF ali
FTO types, the Cosmos seems to be the
most common. Electronics Assistance
Corporation used these PTO s exclusively
in its production run of 11,000 R-39%0A’s
around 1967

Cosmos Industries was a New York
manufacturer of radio equipment lo-
cated at 31-28 Queens Boulevard, Long
Island. Among its products was the well
known Cosmophone HF-55B trans-
ceiver. The improvements made in the
Cosmos PTO over the onginal Collins
device were designed by Lewis Melzger
and Harold Cood man, both instrumen-
tal in the development of the
Cosmophone. They received US patent
number 1,098 989 in July, 1963 for their
idea and working model of a PFTO that
could be lincarized with external ad-
pustments, unlike the Collins PTO.

Anyone who has ever worked on an
R-390A 110 soom finds out that there
are two important adjustments that can
be made. The first is that the PTO must
be adjusted such that its output s ex-
actly T Kes in ten tuens, This is com-
monly referred to as the endpoint ad-
justment, and isas faras most nsers will
goin PO calibration. Endpoint adjust-
ment is important as it not only affects
dhial calibration, but can also compro-
miise fromt end track tuning on the lower
bands.

The second important adjustment is
lincarity. I one were to graph the ideal
PTO output frequency versus the shaft
position in number of tums, the graph
would make a straight line. This was the
goal of Collins Radio in all of its designs
of the era, including the 75A, 32V and all
of the Later mosdels. Art Collins wanted a
linear output, and that was that. The
Collins 'TO was famous for being able o
achieve this goal, as well it had to, be-
cause the inherently linecar Veodor-Root
counter of the B-390A exposed nonlinear
PTOs with errors as low as 0.1 Kes.



Figure 1. Cosmos PTO for the R-390A.

All PTO's employed in R-390A ser-
vice have anendpoint adjustment screw.
This screw is typically located under-
neath a sealed screw hole behind the
PTO' s transformer can. As a PTO ages,
its output will typically decrease, i.e., it
will have an output of less than 1000
Kcs in ten turns. To remedy this, the
endpoint adjustment screw must be
turned (usually clockwise) until the
PTO’s output is increased to exactly
1000 Kcs in ten turns. The turning of
this screw moves a tuning core into a
second coil in the PTO to make the
adjustment. PTO's of the Collins design
will have two inductor coils, a main coil
and an endpoint adjustment coil.

Adjustment of the PTO's linearity is
another matter entirely, In the Collins
PTO, the company employed an inter-
nal corrector stack which accomplished
this task. This stack is constructed from
a set of adjustable shims upon which a
cam follower rides. As the PTO shaft is
turned, the main tuning slug is ad-
vanced axially on a lead screw, and the
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cam follower is simultaneously ad-
vanced on the corrector stack. Natu-
rally, advancement of the main slug on
the lead screw is exactly linear, but un-
fortunately the coil and powdered iron
tuning slug do not usually cooperate in
linear fashion. The cam follower mecha-
nism allows the tuning slug to either
increase or decrease the overall rate of
advancement on the lead screw by im-
posing a slight twist of the tuning slug.
This increase or decrease in tuning rate
is determined by the shape of the cor-
rector stack and is what accomplishes
the linearity correction. If a graph were
made of the nonlinear response of the
PTO, it might look very much like the
profile of the Collins corrector stack
when properly adjusted.

Linearity correction is necessary be-
cause it is virtually impossible to wind
the main tuning coil and match it with
an iron slug for an overall linear out-
put. The only problem with the Collins
design is that the corrector stack is in-
side the PTO cover. Naturally, adjust-

continued next page
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Figure 2. Cosmos PTO adjustment screws.

ments must be done with the cover off,
but unfortunately, replacement of the
cover influences the adjustment requir
ing multiple attempts and no shortage
of frustration. Metzger and Goodman
solved this problem by improving the
Collins PTO design. The Cosmos end-
pointadjustmentissimilarto the Collins
adjustment, however the real innova-
tion is found in their external adjust
ment for linearity. This is the most mis-
understood feature of the Cosmos PTO

Upon careful examination of the Cos-
mos PTO, one will find the endpoint
adjustment in its usual location as de-
scribed above. To the left of the end-
point screw hole will be found an addi-
tional screw cover, Underneath this sec-
ond screw cover will be found a series
of very small screws (see Fig 2). During
clockwise rotation of the PTO shaft, this
series of screws passes underneath this
window from left to right. One screw
will pass with every 90 degree turn (25
Kcs) of the PTO shaft. It is this series of
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screws that are used to adjust linearity
of the Cosmos PTO

I'he Cosmos PTO has three inductor
coils instead of twoemployed by Collins
(refer to schematic in Fig. 3). There is
the familiar main tuning « oil, an end-
point adjustment coil, and a third coil
that is part of the linearizing device.
Like the endpoint coil, the linearizing
The
inductance change of the corrector coil

coil is in series with the others.

is controlled by a core which goes in or
out as the PTO is rotated through its ten
turns.

To help visualize the corrector mecha-
nism, picture if you will a Teflon disk
laid onto the front face of the PTO. This
disk acts as a cam. A cam follower con-
tacts the slug of the third coil. The
corrector disk rotates through a reduc-
tiondrive as the PTO isadvanced its ten
turns. Under this disk
screws which are laid outin a staggered

is a series of

fashion all along its circumference,
forming a circle. The flat heads of the
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Figure 3. Schematic of Cosmos PTO.

screws, which are adjusted to varying
heights in close proximity to their neigh-
boring screw, make up a (typically un-
even) surface upon which the flexible
Teflon disk rests. As the screws are ad-
justed in or out, the Teflon disk (for-
merly and initially flat) is shaped intoa
wavy surface (a cam) upon which a cam
follower rides. You've seen the kiddy
motorcycle rides at the carnival where
the miniature vehicles go round and
round, and also make a gentle up/down
motion on the wavy surface of the
merry-go-round floor. It is this slight
vertical displacement of the vehicles
that is analogous to the in/out motion
of the core in the compensating coil.
Note: One should refer to the R-390A
service manual before attempting to
service the radio.

The two things needed to calibrate
the PTO at 25 Kes points are 1) an accu-
rate means of measuring frequency, and
2) an accurate means of turning the
PTO shaft exactly 90 degrees at a time.
The author uses a frequency counter to
measure the PTO output, and the
Veedor-Root counter in the radio to
measure the turns of the PTO. When
using the radio’s counter to measure
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turns, take the time to tape exposed 120
VAC power and fuse connections to
prevent electrical shock while perform-
ing the more than 40 PTO remove/in-
stall maneuvers. The frequency counter
is connected directly to the output cable
of the PTO. A handy crossover connec-
tor from the PTO fitting to BNC can be
found on the back bulkhead of the ra-
dio. Simply borrow the adapter that is
present at the IF output jack. There are
many alternatives to using the radio
frame to measure turns, including us-
ing a sacrificial R-392 frame (credit
Wally Chambers, K50P), and various
calibrated knobs.

Setting the endpoint on a Cosmos
PTO is similar to the Collins PTOs. Test
the PTO to see how many turns it takes
to achieve an output starting at 3455
Kes and ending at 2455 Kes. Most aged
PTO's that have not been recalibrated
will typically require an additional 1-15
Kes past the ten turn mark to achieve
the proper range. To bring it back to
1000 Kcs output in ten turns, adjust the
endpoint screw (usually clockwise). [If
the proper output cannot be achieved
within the adjustment range of the end-
point screw, one must open the PTO

continued next page



Calibration of the Cosmaos PTO from previous page

and remove one turn from the endpoint
adjusting coil. This change in overall
inductance of the coil will bring the
endpaint back 7 Kes or so. Once this is
accomplished, setting the endpoint can
usually be achieved. While the PTO is
open, the lead screw and bearing can be
lubricated. The author usually takes this
opportunity to bake an open PTO in an
oven at 150F for several hours to dry it
out and regenerate the desiceant, er-
form the calibration only after baking,
and keep the PTO inoa 2ip lock bag it
you plan to leave the adjustment win-
dow screws open for an extended length
of hime.

When setting the 25 Kes calibration
points, it is extremely important  that
the screw being adjusted s directly lined
up behind the adjustment window. This
may be accomplished by samply rotat-
ing the PTOshaftuntil the nearest screw
is lined up exactly with the window.
The reason this is so important is that
the cam tollower which rides on the
compensating cam s directly behind
this window, and will thus be directly
under this screw at this point. I this
caveal is nod followed, adjustment can
still be made, but there will be inlerac-
tion between the point that one s al-
templing to adjust and its neighboring
points. This will yield poor results and
will be very frustrating. Be advised that
if the screw being adjusted s directly
behind the window, the IPTO position
may nit yield an exact 25 Koes calibra-
tion point on the dial, e g 000, 025, 050,
ete. This is not a real problem, but il
may be necessary to shift the starting
point of the 25 Kes check pointsby 5, 10,
or 15 Kes up or down, Simply remem-
ber that the FTO has an output of 3455
Kos at dial indication 00, and 2455 Kes
at dial indication +000. Armed with this
information, one can make a spread-
sheet calibration chart for all 40 calibra-
tion poinis in 25 Kcs increments. An
example chart might look like thas:

M

Frequency  Veeder-Rool Error
{ Kcs) Counter (Kes)
Ha5 010
M40 0I5
HI15 (L2 21)
A3 a5

Andsoon ... .. or40to 42 calibration

puints

The above example is for a PTO that
has the nearest linearity alignment
serew talling at a frequency of 3465 Kes
on the frequency counter, This corre-
sponds toastarting point on the Veeder-
Root counterof -010. Note that this start-
ing point is not on an even 25 Kos point,
but that is OK as it is most important o
start with the nearest screw directly
lined up with the adjustment slug at the
center of the window. To complete the
chart, subtract 25 Kos from the Irequency
and add 25 units to the Veeder-Root
counter for cach pomt out to 2455 Kes.

Each screw will have an adjustment
range ol about 5 Kes /- Clockwise
rokation of the sorews will reduce the
TS frequency outpul at a given
checkpoint. One should avoid adjust-
ing the screws to near theie full clock-
wise position as this will cause exces-
sive drag in the FTO.

Advanced Procedure for the
Stout Hearted

To remedy problems with excessive
drag due to adjustment screws reach-
ing their clockwise limits, back all 40+
screws oul o their counterclockwise
stops, and then turn cach screw one
turn clockwise. This will give the cam
an initially flat position, Start PTC cali-
bration with the screw nearest 3455 Kes
moving up the dial toward 2455 Kes
{ 000 om the Veedor-Root counter).

Remember to check cach calibration
point against the frequencies on the
calibration check chart (it 1s not hard to
get 5 Kes off). Some check points may
require a touch-up calibration after
completion of the first pass, This will be
especially true if the PTO calibration



was re-started with the cam in the ini-
tial flat position as described above.
Extreme adjustment changes (5 Kes) at
any given point may cause output
changes at neighboring points. These
can be worked out with multiple checks
and adjustments at problem check-
pownts

With this lineanzation procedure, it
is possible to obtain checkpoint accura-
cies of + /- 100 Kcs with an inihal dial
calibration at 000 using, the crystal cali-
brator. This greatly exceeds the specifi-
cations listed m MIL-R-139478 which
require a H/- 300 Kes with a dial cali-
bration at the nearest T Kos check
point using the crystal calibrator.

In comclusion, the reader should be
left with these points

- the Cosmos PFTO can be calibrated
for both endpoint and hincarity

- calibrabiom can be done at 25 kos
points, typically exceeding military
spevilwations. ER

References:

Military Speaification MIL-R-13947B,
RAMORECEIVER R-390( ) /URR”™, 26
October 19610

™ 11-5820-358-35, "Field and Depot
Maintenance Manual, Radio Recerver
R-390A /LIRR", pp. 107-108,

“Serlally Connected Course and Fine
Inductors with Continuous Adjust-
ment”,

LS. Patent number 3,098 9589 awarded
to Metzger and Goodman, 23 july 1963
Discussions with Wally Chambers,
KS0P, Memphis, TN

Bayhood Memonies from page 15

a few days 1o get a nde 1o the larm of
Frank, WODVS, to see a real antenna
farm complete with steel tower, a beam,
and peacocks roosting on top. 1t took a
little more badgering to get my father to
arrange for a first-hand tour of the DVS
shack, | can st recall the DX 100 and
SK-71 aglow as Dentered the foom and
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heard a YV5on AM talking to Frank. To
this day 1 am not sure if [ overcame my
mike iright long enough to actually
participate in the QSO. The one thing |
do recall is that [ was hooked for life!
Thanks to Frank and my dad, | left with
a set of 45 rpm code revords, plenty of
encouragement, and my first Elmer. A
short time later 3 new “one-year novioe
was born and on the air with a DX-30
and 5-85,

The past 32 years of ham radio have
been very exciting and have opencd up
a world that would never have been
available o me. Even though | have
never been employved in the electronics
industry, | know that my exposure to
thousands of people all over the globe
has helped me in my line of work.

Three of the four people in my family
are now hams, but I realize that it doesn’t
hold the mystery for them that it does
for mwe. After all, they have grown up
with watching live TV shols from space
and Amernica’s Cup Race off the coast of
Australia. The computer has added an-
other dimension to radio and in my
perspective may have taken a lot of the
old mystery out of communication.
However, 1 use it begrudgingly to help
find those needed parts to keep the old
tube rigs aglow and the missing pieces
in reconstructing my fiest ham stations.

I still ook torward 1o visits back to
the family farm. The old GR-91 still sits
upstairs in the bedroom and pulls in a
respectable signal. When | sit down in
front of the rig at home, il's a ime o
recapture some of that onginal adven-
ture. | am still waiting in anbicipation
when calling CQ to see who will come
back.

| realize that this is probably how a
lot of ER readers’ ham radio careers
started, |just wanted tojog some memo-
ries. Maybe it's ime for all of us to
rekindle the excitement of those First
Q50Ys, fire up the old rigs, and pass the
excitement and mystery on o others.
ER



Hallicrafters S-14 Sky Chief

by Chuck Teeters, WAMEW
841 Wimbledon Dr.
Augusia, GA 30909

With $30 from grass cutting in my
pocket, | went 1o Genesee Radio in Buf-
falo to buy a Hallicrafters 5-19 Sky
Buddy, but the 519 were sold out.
They did have a used, Iwo vear old,
1936, S-14 Sky Chief for S30. Paul,
WRUKT said it was better than the 5-19
because the 5-14 had an RE amplifier,
tuning eye, RF gain control and a two
speed dial. | brought the Sky Chief
v

After two years with the Sky Chaef, |
had proven Leould copy 13 wpm, found
2 CW wenl Farther than 16, and knew
3962 kHz belonged to Harry, WERHZ,
which was great for checking dial cali-
bration. December 7, 1941 changed the
5-14 from ham to SWL status. The gov-
emment was buying ham receivers for
the war effort but the Sky Chief was not
on their wanted list, so | listened, joimed
WERS, tried carvier current, went to
school, and waited,

When the war was over in 1945 the
FOC opened 112 Mz and then 28 Mz,
That was exciting news to domeone who
had a receiver with an 18 MHz upper
frequency limit. While teying to decide
how to get the S-14 on 10, Byron
Goodman, WIIPE, then described a
simple 10 meter converter in the Febro-
ary 1946 OST. 1 built the converter and
got on 10, My log shows the first contact
was Bill, WSNHV, in Corpus Christi,
Texas. The S-14 and 10 meter converter
combination was replaced by a used
SX-24 in 1M8. Logs, QSLs and mostly
my memories make the 5-14 a great
TECEIvVer.

Several years ago | started looking
for a Sky Chief to see how good it really
was. A chance remark from Marty,
AA4RM, at the Lauranceville, GA,

hamifest, brought good and bad news,
be had one, but he wouldn't part withat.
1 must have bugged Marty a hundred
times since about the S-14, as he finally
gave in toan extended loan, and T got to
bring a Sky Chief home again.

The Sky Chief s the same size as the
5-20R, 5S40, or 585, which were the
1939, 1946, and 1954 equivalents in the
Hallicrafters line, bul the 5-14 1= at least
10 Ibs. heavier. Lots of metal in the
chassis, transformers, speaker, and cabs-
nel. [t covers from broadcast 1o 18 MHz
in three barads. Has a 66 RF, a 6A7
converter, and one 6F7 465 kHz IF stage.
A 75 detector and 685 audio amp com-
plete the signal path. The 6F7 also
howses the BFOY, and an 80 rectifier pro-
vides plate voltage, It has a 665 eye
tube tuning indicator tied o the AVC,
A 5" speaker occupies the left side of the
front panel. There are no lerminals on
the rear, just three wires for antenna
and ground connections. The instrue-
tion book says use the red wire for a flat
top, the red and yellow for a doublet,
and try grounding the black wire if it
cuts down noise, The book also gives
the frequency range, tubes, schematic,
and that 110V alternating current is re-
quired, and that is the sum total of tech-
nical specifications.

The 5" circular dial is referred to as an
airplane dial. The dial assembly is belt
driven from the tuning knob. A double
ended pointer moves through 180 de-
grees, reading directly in MHz Later
maodels had a single ended pointer that
moved through 320 degrees. Both had a
sevond single ended pointer that sweeps
through 360 degrees 8 times for a half
circle sweep of the main pointer. The
secomd pointer reads against a 0 to 100,



360 degree scale on the outer edge of
the glass covered dial. 160 meters is
spread over 70 divisions on the outer
scale, 75 phone over 23 divisions and 20
is spread over 11 divisions. A warm
receiver can be reset to 3885 within 2
kHz and 14,286 within 20 KHz.

Drift is something else, from a cold
start the S-14 drifts 3 kHz on 160, and 13
kHz on 20 meters, in twenty minutes.
Then it moves about 1 kHz on 160, and
5 kHz on 20 for the next hour. The BFO
is reasonably stable, but just minimum
injection, and some hum which makes
itdifficult to use on SSB. Doesn’t sound
bad on CW, but giving someone a T9X
report is guess work.

Sensitivity checks as 14 uv on the BC
band, 8 uv on 160, and 15 uv on 20
meters, which is not bad for the old
coils and a 6D6. | built up the 10 meter
converter, as per the 1946 QST. It uses
1/2 of a 6SN7 as a mixer, with a 6]5
oscillator. The other half of the 65N7 is
a regenerative detector on 1500 kHZ
The detector acts like a Q multiplier
when feeding the 5-14. My signal gen-
erator leakage produced a bearable sig-
nal on 10 meters, probably around 3 or
4 uy with the regeneration control
cranked up just short of oscillating,.
Other than 10 meters with the converter,
the S-14 sensitivity is not outstanding
but certainly usable considering the
noise level hereabouts.

The6 db bandwidth measured 11 kHz
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and opened up to 23 kHz down at the
noise. The AVC seemed sluggish, only
rising to a max of 5 volts, but | could not
overload the S-14 with 0.1 volt RF in-
pul. Giving a signal report using the
tuning eye would be pure :-;pm'nl.lliun,
butit's good for comparing two signals,
and the green eye sure looks great
against the black panel. Image response
on 20 meters measured 13 db down.
I'he S-14 heard 19 meter broadcast sta-
20. With the 10 meter con-
verter, CB images showed up on the
high end of 10 meters, but 28 to 29.3 was

tions on

clean

Overall, the Sky Chief did what it
was supposed to do, receive AM and
CW on 160, 80, 40, and 20. Would | want
to use it as my main receiver? After a
week's use, no. | don't think the 5-14 is
a practical receiver today. Bandwidthis
poor for crowded bands, and it has ex-
cessive drift. If you were using a two
tube regen receiver, which many hams
were, the Sky Chief was an improve-
ment in 1936. However the years be-
tween 1936 and 39 introduced better
tubes, RF coils, IF transformers, and
switches which show up in receivers
like the 5-201", and 5X-24 which will
provide a credible performance even
today. Whatever, | have Marty's Sky
Chief for a while longer, and use it
when 1 feel like going back 62 years
even if it isn't as good as | remember,

but then neither am |. ER



A Reporl on the Winter 1998 Classic Exchange from page 13

bolt, Valiant, 32¥3, TaX, T4XC, HT-20,
HT-32, HT32A, HT32B, HT37, Globe
Scouts (One Orange and one Green!),
T195, BCAS7, BC459, 100V, Lettine 240,
Millen 90711 /90800, Harvey Wells TBS-
50C, and a 1941 Meissner Signal Shifter.
CW was received by WILYH's
homebrew, Elmac P'MR-7, 2B, R4B, RaC,
RME-&9, Fi7 / DB20, HRO, HRO-5, HRO-
50, NC-173, NC-200, NC-3X), 7T5A3, T5A4,
7553, BC455, RA88, R0A, SX28, SX73,
SX101 A, SX-115, HO- 140X, HQ-150, HQ-
170A, and SP-6l). CW transceivers in-
cluded classics HW16/HGI0, TR-3. TR4
and NCX-3, and moderns TS1405, TS-
FTIMZD, Ommi 6, and 1C-728.

Murphy was active again this vear. |
lost my HOQ-170A, the BCAS3 that | use as
a second IF for my BC454 and BC455 quat
as well, and one of the coil clips for my
antenna tuner took a dive ol mto the fifth
dimension just al the beginning of the
contest and Fve yet to find it It took
Marty, AA4RM, an hour lo get his TCS
transmitter to fire up - he forgot that he
had o turn s receiver on too for the
power supply to light up.  John,
WESOAL/A, managed 1o call several
CQ's into his dummy load, miswire a
jumper for his keyer, and discover steel
wool shards in his paddle. But Paul,
NBEVY, had the worstencounter. Hecould
hear only "24 hours of Show Tunes” on
his SX101 regardless of its band or fre-
quency,  Turns oul it was courtesy of
neighboring KGIL, Costa Mesa, CA,
newly ensconced on 1650 KC - and right
in the middhe of his IF passband! Damn
this expanded AM broadcast baned!!!

The Boatanchorites seem o divide
into two camps, those who knew where
and when to find other CX'ers and those
who did not. Perhaps we can get Al
NSAIT, to report where and when the
hot spots were when he puts out the
Newsletter again next fall. [For a news-
letter copy, send an SASE to WBKGI,
QTH above, or e-mail to Al Stephens at

modstephen@acs. chu edu ). Speaking

from my 20 year experience with the
CX, I'd say to look for CW activity on
7060 from the start of the contest to
about 0100 or 0200 and then to switch to
3560 for the remainder of the evening
If vou can’t hear anyone on 7060 early,
go up to 14120 and work a few OX-DX
Q50s until 40 opens up in your area
And if you're an Eastcoaster, keep an
eye on 38585 for the AM crew in the early
part of the conlest as well.

Finally, here are a few words from
Big Al about our Saturday/Sunday
M.

= Which leaves us with the problem of
b b we haradle 17 And of course the
answer is simple: CX was onginated fo
encourage ¥ all 1o restore and operate all
those obder picos oul there. When we
startexd il we wanted loomake it a low-key
conlest from an operating stand poant, not
something that'd wrning, you oul over an
extended period of e, so we delibwer-
ately set time and hours accordimgly. We
added one hour o the onginal eight-
hour operating event, bul never wanted
to go to two days - we all have other
things happening in our lives.

“But | am delighted that there is a
bunch out there firing up the heavy
metal. S0 the executive decision is go
ahead and have a ball. Send in resulis
from Saturday and for Sunday: just in-
dicate which day the operating was on,
IF you go both days, separate the two
and score as separate events. That
should take care of it. Amd of course,
have a ball! Remember this is for the
fur of it!"

The Fall 1998 CX will runon SUNDAY,
September 27, same imes, frequencies,
and on still more stalions across North
America and the WORLD! You've been
told, and there's absolutely no excase for
not petting those Boatanchors up and
running betwern now and then. And in
case there is an excuse, get your
Yaevomwood on instead and have fun
anyway. UL on the CX! ER
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The Heathkit Linear from page 25

nance, it will be positive. A peak in screen
current thus represents resonance. It is
very easy o see the peak in screen current
when tuning the Chippewa

If loading is changed, the operating
line tilts about 0. As the load impedance
is reduced through more coupling, the
operating line becomes steeper just like
line OB, Thass, the effect ol increased load-
ing 15 to decrease sereen current, As the
loadd imypredanee is inereasaed through less
eoupling, the operating line becomes less
steep and screen current increases dra-
matically (the operating point continues
o move left along the imaginary horn-
zontal line as coupling is reduced ). Screen
current 15 therefore also an indication of
loading,

Grid current is normally not drawn in
Class Al operation bevause the grd
voltage is always below (0L Iis casy tosee
when maximum required exciter power
has bieen reached when operating S5H
because the grd current will start to kick
up when you go beyond this point.
Happy hunting

Someday | hope to get my hands ona
good spectrum analy zer to compare the
spectral purity of this ABI linear with
some popular grounded grnd designs
Such may be the subpect of a future
article.

Hopefully this artiche will encourage
you to purchase one of these wonderful
beasts if you should be lucky enough to
gee one at a swapmect. Because of their
rarity, they usually aren’t cheap, but
you'll have the pleasure of owning and
aperating a real collector’s item. Don't
expect operation of this linear to be as
trouble-free as your typical grounded-
grid design. There is just a lot more to
this linear, and with 11 tubes, it will
probably need more regular servicing
There are more operating parameters
and adjustments to keep track of than
when operating a grounded grid linear,
but that’s all part of the charm. And if
you like the big and heavy style, well
this linear is made just for you. ER
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NEUTRALIZATION from page 9
requires more drive power.

Maintaining good neutralization re-
quires a well designed amplifier with
short leads, proper grounding, shield-
ing between grid and plate circuits, and
good screen bypassing in the case of
tetrodes. It is best to make the neutral-
izing adjustments at or near the highest
band because it is more critical at higher
frequencies. The lower bands should be
checked, but a little error is of negl-
gible consequence on the lower HEF
bands.

Addendum

Art Collins always had a strong mber-
est in RF amplifier designs. After | dis-
covered how o achieve neatralizabion
and RF feedback at the same lime we
built and tested the 2-stage feedback
circuil in December 1952, Shortly after-
ward Art wrole the following:

"Definition of Mewtralization in an
RF amplifier with feedback.

Meutralization in a tuned amplifier
with inverse feedback has as its pur-
puse limiting the change of phase and
gain within the feedback loop to that of
the resonanl circuits alone. Accomplish-
ment of this purpose requires that the
passive coupling between resonant cir-
cuits be balanced out, but docs not re-
quire that the output signals be can-
celled on the input grids since the latter
15 a necessary consequence of feedback.”

Transeribed to my Engineering Note-
book 1-3-53. ER

1. F.E Terman, RADIO ENGINEERS
HANDBOOK, McGraw Hill 1943,

2 W._ B Bruene, "How to Neutralize
Your Single Ended Tetrode Final®, Q.
August 1950



Looking Back from page 3

about hams falling off towers trying to
get their SWHR down to 1 to 1. That
doggone Monimatch convinced hams
that they had 1o have a 1 to | SWR or
else their doggone systems wouldn't
work!

There isa lootnote to all this. My wife
and | were walking through Dayton
one year and it seemed every dealer
had a Monimatch on sale. Literally thou-
sands were being manufactured and
sold. 1 1old Martha, “Just think, [ in-
vented that, just think how rich we
would be if | could have patented the
unit?”

A couple of strange stones are at-
tached to the history of the Monimatch,
Years later | went out to sit im on a
forum/display on the part of Heath Co
I was invited into the then president’s
office. Sitting on his desk was the
Heathkit version of the Monimatch. He
told me that this was one of the luckiest
inventions of Heath bevcause they sold
tons of the umits. | was polite but | told
him that the Monimatch was first de-
scribed by me in U517, He didn't believe
me. But he had a bookease with a com-
plete bound copies of QST so 1 got up,
wiarlked over and took out the 1956 vaol-
umes tor October and opened the book
tor the dssue and set b down in front of
him. He looked at it, read the article,
noted the date, picked up the phone,
and told someone to come down to his
office immediately. This guy came in,
whom [ was not acquainted with, and
the president said, *l would like you to
meet Lew McCoy, WHICE. The guy ac-
tually turned white because he saw the
issue of UST setting on the desk. The
president then dismissed the guy and
then he said to me, “That was our engi-
neer who “claimed he invented our
unit.” | tried to make things right be-
cause believe it or not, | really didn't
feel it was that important, however, 1
never knew what really followed

I eventually made several more ver-
sions of the Monimatch and they all

appeared in later issues of QST. Warren
Bruene, my good friend whom many of
you know, was one of the engineers at
Collins Radiv, came up with a power
bridge which was casy to make and was
mare accurate for measuring power and
it has over the years replaced the
Monimatch. The Monimatch is ex-
tremely accurate for measuring a 50-
ohm match but the device is power sen-
sitive, while Bruene's circuit is not. In
this column, “Looking Back® | kind of
have the feeling that the readers would
like to hear about these relatively carly
happenings regarding circuits so | plan
to write more on the subject. | am also
working on another column about 10
meters in those olden, golden days, and
how | managed to get the DXers to OSL.
wilcp

MNotes on the DX-60 from page 12

ever, | recently ran a very unscientific
testintoadummy load. After switching
to the AM function, | rubbed my finger
across the mic jack's center contact, The
plate current of the 6146 increased and
Muctuated —just like the manual said it
should with modulation,

The Heathkit DX-60 transmitter 1s a
classic i ham radio. Tt was well de-
stgned, electrically and mechanically,
l=s three versions (the DX-60, DX-60A,
and DX-60B) were produced from 1962
to 1976—a rather long production ton
which attests to its popularity. Having
just recently acquired one these little
gems for the first ime, thanks to Dick,
WeZPE, | may be a couple decades late
—but the experience has been worth
the wail. ER

To Join AMI send $2 to:
AMI
Box 1500
Merrimack, NH 03054
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Rl NowthScituate, RIOHST 2008 aq25 Siosfn ong o] coonudn, bwavy duty silver platedd combacts
mﬂ &AII-' Vibrophes Vibrobeyer padidle, non- $85 shpd. Al WIRY, VT, (RD2) 875-8714.
b . tan basee. Brosddway irsagnia |, gosd - §70 w | yiEht el oo

WANTED: Turms counter. Dave, WIDWT, M A FOVR 54||: M 45 ke -Lulr h.“‘ s “.,n’
{S06) Y7R-3019, w ldw respune cuem plug, - 20 NIB subminsatune tubes, 5798, 5817,
FOR SALE: Tubss, Persts Labs ST1A - $30. 5778 - 6112 6BAS- 5250, Tektronis | N LL mwter, degusd

sﬁ_lﬁi]u_mh-‘jw LU USMUSSELIA -§35 recowsd w/ mamnal, cables - 885 Lowell Thomas,
Mlarry other IS MO VIBA /MO Dee, WAFNTVA KakC, POR 13006, Fresoo CA 91002 (209 227-
(RO 7552 W5 e b ra e o rwet | L H:-l“'lilrmi Tt

FOR SALE: WW Il huning umits TUATASE  FOR SALE Swerp hates! Why pay big bucks’
amed B W08 for B0 - T7% amitr, pecw in e bo - § 50 eh U sl mnb sl U6 el nbe - make offer
mach Shewve fobwsdon, WEEDAS, 1S Oulham Berrsie. W ASHIFY 500 Larrses Way, Armovolarande,
Dr. Yok PA 17800 [717) 755 W = CASHN (S5 48] «558



Vintage Manuals Available
Step way up to the finest replicated and
original vintage manuals available Get
new Catalog 7, three $.32 stamps. Pete
The Manual Man. 27 Wall-
mmm NJ 08872, (732) 238-

manualmanijuno oom

WANTED: WW I German, Japanese, [talian,
Fremch e tubws, mamuabs sl parts. Bob
Carabham, 2105 5W W0k, OfcLabwoma City, OK T2
(#5) 525-30n

WANTEL:: Tektrownis matnorabilio f peoomeotiona]
Ieberature or catsbogs brom 1946 1990 Lames Troe,
MNSARW, POB 1280, Maumelle, AR 72115 (501)
H51-67H0, FAX 8515784

WANTED:Still collecting carly WW I radar equigs.
& manuals, what have you. Allan H. Welner, 95
High 51, Kennebunk, ME (M4, (207) 9685-7547
WANTED: QST, €O, adio Cralt & Radio News
magaines, W, 405, Sk, Addvise price +shpgg Beni
Fernandes, KPADN, 1674 Adlas St Sammit Fills,
"R (e

WANTED: Collins - Amatrur catahmgs, sales
hterature, manaks, promotanal e & Syl
Richand Coyne, PO 2000 300, Mession Vieps, CA
b ]

WANTED: Marantz, Molntosh, or samilar tubs
i amnplibcr in any condtson, Heath cataligs
Mk Nowchen, WEAUKE, POB 191 Hernadon, VA
2

WANTEL: Westemn Elsctne airoraft radios, smitrs
pre-WW L Also Telephonicos RS 76 throat mic
Jares Treherne, 11949 Chapel Rd., Clifton, VA
ZUL'H {FH0N) BW)-H272

WANTEDt Huve ard. P [T u! any type &mlv
Huoward, WAAKCY, 105 Sweet Bay Lo, Carroditon,
CaA 000 16wl yiusa et
WANTELR: Top dollar paid for Winchester Radus
arwd Wine heder rebatedd items. Donald Dageen %08
Caey Cove Dv. Nokomis, FLL HITS. (M1) 454-
TA7N, o Zeivredly comm

WANTED: German W W 2 oulitary radio/
avionecs grar. Clandestine sets all penods Casbor
swap. Rag (tterdad, OZERCY Hosderhobwg 10
DK ) Barkeerod, Denmark e« o 454281 SH1S,
otterstacdibnet w2 dk

WANTED: Entertainament r.ulm cepey TRES,
Firith RS20, fetronics BAS Y, Belmont REA; Ansley
moslel 7. Henry Figgstrom, KDEKWH, PO 5846,
Santa Rosa, CA 95012 {?Wl 45179, ph.l'h:

'ﬁ'.&H‘l‘FI} S16F-2 cabine I have '“"B—l —
trde; sale list on diskette - 52 refunclable  os
Orgnero, VERRST, Box 52 Site 755 1, Calgary, Al
[ pdt | l"". Canada (4003) 2W- IW

ﬁﬂmtnﬂm]lﬂh | & for - \.'Il, '!]'h farvy )
W 1, arvy mrachanscal filler sdapiers. small tnem
rings o any other Colline, any condy or aukel
Butch, KOS, MN, (507) 282- 2141

WANTED: Indormution-WW2 TUS Badio System
Diesign, Manufacturing, & Opcration for articke
Any help appreciated. Thanks, Greg, Greenwond,
WHRAEZH, OB 1325, Weaverviidle, CA SN (A7)
SEVUN22 (message) groghlehidasl com

42

WANTED: Vintage AM equipment for personal
i prnnasdt b ol s ton qpuality on it Precter Collins,
will eomsicler athers. Bob Tapper, KIYIK, 5 Folo
Cllut D, Dhsnviirt, CORRORI-200E, (UI3) 740-2272,
FAX T77-0441

WANTED: Hammarlund: Cormet, Coanedt o, HIC-
i, HO-B8, HQ-225, S200 & any other
Hammarhund ranity’s. Charles 1 Jedlicka, 1h11
Clemwens Bd, Darien, 1L 605611510 (68 515
1406, spoisitad com, Hammarund site g7/
h“‘#‘qlﬂ.l"lfﬂl

WANTED: Colline MOA-1 &/for VIOA-L anv
oo ML, 30K {any ) WIXC- L. 312A-1. FOR SALE:
SO0 Lonp hossds S grifls. Buloh, KUOES. MN,
(WI7y 28R2-2140

WANTEL: HeathCwar, anasseymlsled kits catalogs
arnd mamuaks. I Robdns, 530% Chickadis Do,
Foalarmazons, M1 AN (66 375 297H, billobbsinet
Firke. st

WANTED: The front beeel and fregqueny paoinber
bor the B H. Scolt Navy RBO-2 rovr, Keith
Heitzmann, KKSFE, M Claudia [, Covington,
LA SD4-H92 450, llM'lwnW [y

WANTED: o shewt metal | prarts frum pmh-r
TRAL Can anyone help? Randy, WIZR, (514) 5
"i“l ﬂnﬁﬂ cvm

WANTED: BURIS speech amp. KASSRE, NM,
(SF5) 8242155, orundsiripasondct et

WANTED: Nowe Manker PUB for KWM-350/
HF-350 (Only 1°OB mot sssembled) T Hariy ania,
IATOREZ 1 haruyamasiaty, mitsaimi oo gp

WANTEI™ I-Irlp" MNewd ' TIOVAL ﬂhllul relays,
Also WEL 755 VIFCL Db, keGELL AZ (602) 816
(el chptEaiprodiggy com

WANTED: Colling KWAM-2A rede S16E-2 1, O A
eellent copds, hor Tiame station. Bob Gustatson,
KERRGT, 7340 Furnow O, Cherry Valley, TL a1006
(§15) 3029520

WANTED- lrnﬂl "';l-ﬂ. ﬁcm AFIY, bsth
WWI amateur desktop smitrs Robert

Perbstem, W IV, PO &2, (O O hand Beach, ME

e l‘:!lﬂl"ﬂﬂ!h prl‘hiumpu-—rwnm

WANTED: Valum, alant, Vilking 11 or simnilar, g:nd
operating conds Dan, KIXE, 218 Ralthaser R,
Sinking Spring. PA 19608. (610) 670 2980,
L il o

WANTED: Tektronis 4501 scan converter umil.
VETAEC, (SO0 449186, ask for Newell.




FOR SALE: Genuine new surplus: Unused #-
TOA calsimets SCY-979A /URR w / shock supports
aned misc hardware pachage - 535 top and bottom
aner sets - 75 Mac McCullough, TX 214) 124
A9 Fan - 240544

FOR SALE: Xt racliun. very svmitive & scbechive,
parts availabsle L Candner, 458 Two Mile Crevk
R, Tonawanda NY 150, (T16) 573047

FOR SALE: BUS10 tuning unets TUS2, TUSH - $5
ot BOBID conl, 45 - 57 MC . $10. Kon Skipper,
WEACR ND . (701L)77k-5492 .
skipperclamistellamet com

FOR SALECHA ARRL Hapudbooks 4, 49 56 510 00
anch; 59, 62, 63, 65, b6, 82 - 37 50 each, tubses all
NOES: 61OQ5(4) - 57 50 ea, FOZTALY - $3:00a; SE7(4)
3 ea, TI9AN) - $15 ea, 95U T) - $15 ea: National
spkr, enc condx -850 Ron Skipper, WRACR, 524
Tth Ave SE Eogby, NI SEWE (701) 776 5080
shprpets Lanigetellarmet con

FOR SALE (2) smoctifiexd & piem 1625 fubwe N 1B
Hea + 81 shpy, o T Scblestett, WAIVK, 1M
N, Cedartown, GA W25 (770) T8I,

s it st et

NOTICE: Central Wisconsin Hadie Amaleur
Swaplest- Avction Sunday Jure 7, 1998, Junction
City, Wine. Featuring both big and small deealers
Tailgaters welcome. Contact o, W9N, (715)
4572500, jIwjrtnet com

FOR SALE: Mint SX-140 $12% Fale PRO-I, oo
cabinet, $150, Cosmophone 35 manuals, §25
Bran Harrisisoy s philips oo or (977) 5% 294,
T

FREE: Teletype ASK- 13, excellent condition, very
bthe wse. packup only. Carl, W2YH, 24 Fox Hill
Dr, Franklin, 5] (C416 (%Y K77-7841

FORSALE HRUO 7, works & kooks grod A B D F
ol prwr sply, sphs, manusal - make offer Manny,
Wi » MIN, 612) -2

FOR SALE: Heathkits, AU-1 - §75 AM-2 - 200
HW-16 - 390, Hallicralters 5388 - $70; Moves
GO - 850 All ppd. Richard Lucehesi, WAJROY,
MY, (S10) 8- E20, rluceh skl o

FOR SALE: -390 boltom covier Tusasd e as
o = 835 ppd in UISA, Jien Clifford, KEADSE, 108
Bayfield v, Brandon, FI. 1511 (813) 654-7530,
Jechitfordsumno com

FOR SALE: Hallicrafters SX- 100 - $150, 5125
SI4; R46 sphr - S5000 with radio. All plus
shipping,. Carbeton T Rand WIPZL 55 Blac b Hall
Rousd, Epsesm, SHL 0021 (8011) 765695

FOR SALE: S0 rovr S8 EB rovr, NOWS roer; KME
45w/ matching spke. PU oaly. KBOYST, KY. (502)
1S

FOR SALE: Collins 75A4 rovr, Ser. No. 146w/
manal, exc condx - SO0, U ship. Frank, KLTIRA,
CO, (719 632-760

a3

FOR SALE: BC-654 w/ manual copy & PE-104 18-
SEMc AM/CW 15/ M watt sovr (FR6, VG
mssing onig, pwr jack, ey, uniested - S$185, BC-
1306 w fmarmal copy 18650 8715 watt AN/
CW sovr, ke GRC -9 but smnaller (ERB), nocower,
grills. tune Lamp or prwel, srong, power phig. 0K
o, WG . umnibested - S50 MNational MO 6 (05437
M, dhand, T-pin-tube, “AA-5 dleiggn ry, vk
pomnd, works- 85k Link 250 UFS RF power amp
e we /2SO, unibestend, hooks good <550 NARDA
Microline RF heads, 02005 GHe Ml IRS005 &
R9-95 GHz Mdl IBS-121, e untesied - $10
vach, BCodt control box, empty shell, front
complete, VOE <55 VRC control bones C-2208 &
C-2TAZ -$15cach; 1 15/U RF outpul lov s filter
$12LA0: SECO horiz. output tube -l ammeler,
unfested - S15; Fheath IM-13 VIVM, anchecked, 2
ks wirnwnge, s/ proee - S tweo antormotive fes
st o 19650 - TleH onil/oonadenser chwyker:
VM S0 each, REK HOCRT beder / nops enator,
w S enarmesl, unbestesd - S RUA WE-S4B cobor
SEUPLORAN sigg-gen, TA0-X010ke. NUK- SIS
Heath G5 siggen, 150kc- 2050, witesied - S
ot fuonanaLatiors, Mook S wott sl smp

$10; Challenger CH-H audio amp - $1, Prevision
515 andio amp - $15; Tk SikEscope dud - o ligght

10 Hhickok MAC- 70 mull amp - $5, WANTEID:
Wieston 798 tubw chevker manmal frepair info;
Comar ZH) & S manuals; male plog for 1PF-84e -
will b fnsiche R 000 & C-845 (buy whole anit), 2
e comversaon o loe T30 1848 7 241 /242
the Sndvt o w foxtal sovcot usesd b K- 108/
B0, e, bmeter all made sovr - mewsd ol wvork
Fric A Jonees, NATUL, 6537 County Road 61,
Florenoe, AL S, (205) 768-0675, v asy net
FOR SALE WACO SNWY tehephone lillers. Just
plug o §ASTR95, 27825 37838 Mowsey buack Ceval
Pabmer, 450 Timberorest Lo, Waon, TX 7605
IRT7) 795900, w v vifpuana.com

FOR SALE: New neprodotion HIDTSX panels
$53, ppd. Kon Hankins, KKAPK. 555 Seminole
Woodls Bivil |, Gemeva, FL 32752 (407) 300150,
rhi2 Tatusanet; www gale.net/ ~chi2 1/ radio/
Dt

FOR SALE: Techtronics dual Buam sope #1555 -
15, Jocal PU only. Allen Lurie, WOKCH, &5 E
Armstrong Ave., Peoria, IL 61603, (M0) 6821674

FOR SALECO 15 Feb, May, fuly, (vt D - 57
v P60 Febr Mar., Apr_ May, Jurwe, luly, Aug..
(L. Now. - $5 ca. WANTELE: fune 45, Aug 45,
CQ Magarine. Tom Berry, K9ZVE, 1617 W.
Highland Chicago, IL et (775 202-5360, 362
(LT

FOR SALE: (71 stal pack. complete, hested -
$125; Collires phug in 1.8 kHz. 520 %80 010 (755
I8) - §75; Collins R-648/ ARR-41 orig, VG - $200
WASTHI, KT B 163, Alvin, FX 77501 0281) 000
255




ELECTRON TUBES FREE Cata-
log. over 2,000 types in stock.
Electron Tube Enterprises, Box
8311, Essex, VT 05451, (802) §79-
1844, FAX (B02) 879-7764

FOR SALE: T-Shirtsw / Jobwson Viking kige- $15,
stabe siee. Viking Radio Amateur Radio Sty
POBR Y, Woaseca, MN Soimn,

FOR SALE: Used technieal books - radlin,
electronics, math, military, magazines et List 41
(stampa 0K Softwave 2 Diept. ER, 1515 Sashabaw,
Chtorvville, M1 $3467

FOR SALE: Magazines, manmals, sarplos books,
o surphus wtmrs, & other parts Call yisus needs.
Vi Bdmonadsor, WAMYF, KT 1 o 2599, Lew, FL,
TS M) 9T -55ED
FOR SALE Collire 516F- 2 buars mad, parts/oestr
$I12. ppd /LS. Cory N2AGS, 1000 F 14th/ 175,
Marms, l"} THIT e 248 himecicogate ol ey com
FOR SALE: BORID in overseas packing crate,
marmal. BB spevch amp w/cablis. B buning
uftits, & ooils - S50, LI ship. Frank, KI7IHA, OO
{719 632-76000
FOMRESALE: | lamiarhind SPaO0 25, vack mount,
recaped, wirks good - S235, pick uponly. Lanry,
Cerritos Calif,, (562) By m,
T2 Joebibin sumiprussasrvis com

FOR SALE Strong steatile antenna mealaton
Lamgthen Iromm bwens 8o filftewn inwhes. SASE foor list
Johwn Enter, WZER, 16 Fairkine Iy Fasg e,
NY 112 i516] 653-5350

FOR SALE Daal/clock comers Senad brael, okl or
dirawig, make/ moadel, goarantend ateds ten
S10 pped. Williamn P Tusner, WADABL 1117 Pike
SU, S Charfes, MO GTWT (114) 5492710

FOR SALE: Free info on many topacs relabed o
virdagpe amabeur racdio eoquipiment & operations ai
hitp: £ f wwwemnsine com /bry /hamlyns him
Ewmnf_mkumv. Periam Carliog, GIXLOS AFIK
FOR SALE: New Ranger |, Valiant | & Mavigator
plaster dials, T Lo nes's in green, w/all holies
like orig - 1750 ppd. Broce Kryder, 4000
Lavurawonud Ln, Franklin, TH 17067, (615) 794
b

FOR SALE Zevath Transoceanic 600 - $150 Divabe
- $175 All #10 cated WANTED: BEK mwonbe]
i Dryraget tube tester ook, WYFOR, AZ (S30)
aM-A0N

FOR SALE: 2 prst war ARU roves w /control b
~475 + ahpg. Sheve Barthomnks, #9273 W. ih 5t
Cicero, IL 6084 (7008) Ho - W)

FOR SALE: Calaxy base ampa 600, 500, 1K, | 5K &
2K, models available now, deabers only. Charley,
(HOK 500833

FOR SALE: SC-100 Lamp hods & grills, KWS 1
HVIET fuses - $5 & TTEUA ballast Lubes - $7. Butck,
KOS, M, (507) 282-2141

FOR SALE: Collines manuals HF- 5050, so0i0, Hs
series; KW spkr w/connector; RISS parts,
KWM2A carrving case. metes Labeatory e sply.
Collires orig Sith yr boolc Allied catabogs 650, thdl
HIFZ3 ot sply. sphor, manuals, Hammarbend HC -
10 conwerter, matching sphe, KWM-350 paper
wonk. Ball Coolabarn, 150 Misen U NE. Cedar
Rapsds, LA 5MO2-2001 (119 WSS

FOR SALE: Viking Valiant, presently using, w/
bouk - 5295 Hieath HM- 102 SWR / pwr meter - S0

U-ship, WATHIL, 113, [M18) 7%-4 147 after (0002

FOR SALE Mooy Bactio PRIZS0 Prodemasional HE
rovr, onind w S onaisaal - SHENL Kacal TAW | bw
lmear amp [roguines pwr anitd 15 o 25 MH: -
Sed W0, Bl Thw HIF Servor tumrwesd berwear amp
TAMS . $160, Kacal HF umies TALYT, TAKL
TTATTIC & HF rovr KTAL, all in orig 19wy
cabinets Ligy S beravy basl wery seell muade, call for
i S pries mulitary DF sutomotic sodemna luner
CU2351, ueses] - $S0 HALSTaOUKTTY bermimal
unit, mant i bos - $150; Mlantoncs/ Brederck
Electromics 120 K1TY demodulator, like new -
B varions Mome keys From Eneope, call o
inthen Niggel oyl KAUGE, 4290 Dy R, Conyers,
CoAd JO0D2. (7700 400550 (w), 228546 res

FOR SALE: Working Instructions, Wireless Sel
A anadan) Moo 19 Mack 10 mvint, 100 e, Dot
quantity - $26 1S pod. Chris Besullion, VEM BK,
1324 Ol Carp B, Karata, Ovdana, K2 157,
Canada

FOR SALE: Vasuum tube VT Libwebed =1k svead
coily o amabeus, & evileTtanioment
purposes” - ber Frank S Law, WSET, | Wiklsre
R, Charke=tom, WV 75500 (04) WLMIS

FOR SALETRADE: Hallicrallers SN
WANTED: Hallicralters 576, Les Matlews,
WEDOV, 4210 arvin S, Clayton, N]ORLE (6l
HRT-S0%

FOR SALE: The Kadio Fandbook, 1997, (938,
PR, 19T - 10 e, 1956, 1950 - $15% ¢a, Howard
Edeon, SRKG0M, 1505 M. M SE, Tulare, CA 912794
[R LTS R T

ﬂ]lS.ﬂ.LI':Vu'lu.lmnnllq-*-ﬁ:f.\.lﬁ ?1dlgﬂ:
FNL D50 ML vt rovr conteod moant - 4175 Sam
Heverner, WHKHE - - Corpes”™, VML Everett
Rl . Rachfiedd, O SI286-9723 (10) 059 1244
FOR SALE: Heasth units & literature. Vic
Exlmomdscn, WAMYT, BED Box 2998, Lew, FL 1059
(5 715580

FOR SALE: Collins Radio KWS1, very geouod
SIH0 US; 7H500 WE - 5900 US, Lowvne, VETBOIX,

Canaxda, (250) 675 4008
a



* 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:

VECY £/ R-090A (not Collins), gov't reconditioned - $45
IF Amp with good Hlers, bt less RTS10, wsed - S100
FTEZSRTS10 Ballast tube, unused - $17.50

Shipping charges additional! Ask for our 1997-2 catalog!

419/227-6573
FAX 419/227-1313

* Test Equipment
* Transformers

FOR SALE: 75A -4 MH: dram decals, 205 or 08
M2 (o speecaly | ol cokor, install mstns Dons
- S0 50 sl WOIHING, B 3 Bas 712, Hlarpeets ferry,
WV 25455

FOR SALE: Collues 51 sermes dimm overbay - $10
e, speoily whsh Fon Honbors EEAPFK, 555
Soruneke Wowads Bivil | (omeeva, FIL 22712 (017
4

FOR SALE: Y ae=a FTUM S8l B0 1 mrarcters, merds
wawrk - $175 Tram D-201A. mareal, 104 s
e shape - 3575, Ham 1 eodor & comtrol baos
dhean & VO - $175; Heath HP-11 pwr shmg
530 AN deems, L -sdap. WANTELE: | 4-B amypdilaes
wasrlcing o nod. Than Langston, RKOGRA, CA_ (VI
A5 Wy

FOR SALE: NUYS Famac METL - S0 ea, Eima
ACXANA, - 845 ea; HK 4E27 - $20 ea. GNTTY, X-1EC
HM-13 VR -eacier wips - $75 All + shpg
WANTED: Handwwitch knobtor Hallicrafters 5%
WOk comtroal Pris bor By geain pisles bakochi B, Plug
i for FIPTHO series seope. Donzil, WSOF, AL
(SN 721 207

FOR SALE: Harris BF-550 royrs, AM, LSH, LISH,
158, KF-543 tuning opton, mint conds, « Bwv b,
serviced -« 5795, Shawn Dandels. MO, (3114) W3
526

ARHL Hanadbsssks 1903, 1955 - §25 ea fones Baxdio
Handbewd, W - 305, Commnand sets (0 - 44
Gaary, NN, (01 7) 449 1094

FOR SALE: Repair' Radio repair, tubs or ol
state, reasonable rates. Jum Rupe, ARTDE, Western
Amabeor Radio Repair Co, (WAKREC), 998
Whipph:, Cravlad, WA ST AeNT W) e
i

FOR SALE Collins repair. FUC Licensed
Techmscian, we repar the Colllns Caray Line 1o >
Lawwr. KWL 27 2A ot e othery secben t s, Merle,
WS H (357 sl 1656

FOR SALE: E-P0A Eepro nameplates - 59 <hgad
NSOFF, 111 Destiny, Lalayette, LA 70506
ettt med, | VES) W W WD

FOR SALE Johevson Valiant, e condx - $MI0
Marty, NI, (0P deskr- 4519
FORSALE: NCX-S sove, NOX- A pwr sply, VX501
pemvote VRO, ong eanuals, far fo gossd comedx
Fred Climggeer, O (4 19) dal-b 117 e 60" Bastern
FOR SALE: Manuals & eapuip: Collins, Thake,
Hallicrattiers, Heath, Hammrluned, Mational, EME,
lohinson & others. Fooe st Richard Prester, 1351
Kidge Rd . W Miltord, N1 O7AR0, (973) 72R-2154
FOR SALE: 75A2, 32V, extras, CUA, VG 1o exe-
S50, U ooy, George M. Boranmo, K2XL, M
Charles 56, Chifton, N] 01X (993) 746-5953,
k2 widivwetie et

FOR SALE: General Kadio 16500 LUK brudge -
$250 ppxl. Boonton 202] 195 0 MM AM M
sugnal enerator - $125 ppad. Greggory Muar, CO,

(I3} TAT-2X74, evies




WANTED: Very early Halliwralters and
Halhcrafers /Sahvoer Marduall euaprrent o todiemg
Shyruders with entire frond paned dull ahsmmamem
codor, S30 radio compass, 533 Skytramer, 535
pa , wood console speakers- R4 & R-1L
HT-2, HT-3, BC-939 antenna tuner, parts,
advertising signs, paper memarabilia ol
Hallicrafters, Alse want RCA maosdel AVR-11
airport tower receiver. Chuock Dackas, WDSEOG,
“The Hallicrabers Collextor”, 4500 Hussell Dr,
Aurstin, TX TE745. (512) 4005007

WANTED: Visitors arud tufw=s by mmaseum (W)
aned odd amaleur or commercial tobes, leregn
and domestic punchased, traded or donations
wilcome. All cormespondence answered. Kol HA,
¥e Olde Transmitting Tube Museum, OB 97,
[« rm:untuw,l A 95531, I?ﬂ?‘p A0

N&NTEIJ-WWIIHW Caermnan, Iabian radios
fe commmmanication egquip for display inintelligenoe
rssaevem L TC William L Hlowand, 2191 Larboroew
La, Large, FL 233770 (313) S585-7756.
B aredeiyie et

WANTED: BOCWS, EH Soott roves only o very
good conds. EAJL, contact in U States, Kurt
Keller, CT, (203) 4316850

WANTEL: Manual -m_hunmiu jraarts Ll for Heath
IP-2728 & gy SW-T17 rovr, Paul Coreggs, WA,
725 College Way, Carmel, IN 46002 (117) 846
LS

WANTED: BUAI0E spevch amp, ZS0TH, 100TH.
FAY pubws. U INE arca. John, NH, (603} 457 2519
WANTED: A Drake T-4or T4 umitr inese comds
Jeromme Rovbeck, 1003 Meliose Ave, Chula Vista,
CA 91911, (619) 420-2265 == =l

WANTED: Conar 400 reve panel, VALY tube for
Clobe King 275 Chuck, KAKDZ, CAL (918) 273
BH4S =

WANTED: Two ea, B-pin Jones type pwr
conmectors for BC- LA type PLAOID straght or
LI rt angle. KALZOR, CT, (56 5751 256,
WANTED: VIO knob for Ranger 11 o Valiant 1L
rvodulatson s for BEW S100, peed mot be orig.
Andy, KACISDT, 201 Moot D, LaCrescent, MM
BEO47. [SO7) MU5-E926

WANTED:SX 111 tuning knob & S metor, manuals
o TS41 3 siggral gererati, Clsen KB capehecker,
Sams CB eleven. Bill, ND, (701) 7726531

WANTED: For BU- 1081 A Panorarmes adaptos, cod
awembly, oscillator reactor, Z101-00 Limdhes Bk
an IF sfnr; also ouler case, of 3 urit w /e
parts on it Jon Chasmberhin, 1458 Wilderes Dr.,
Maumes, OH 436372621 (419) R-1757

WANTED: Manual, operation & service for Racal
TRASIX wcvr; MASIT sply, Joe, WYIS], 10032
Camiru Dela Placita, Tocsaon, AL BST4R, | 520) Hib-
T

WANTELD: Kl humidt mandels: 311,
320, (AN /FGC-40, ANGUC-Te, ANSUGE-8_)
Tom Kiemschmidt, 506 N, Maple St Prospect
His,, 11 6ON70-1321. (B47) 255 8128

WANTED: (Hd tube amps & simr’s by Western
Flasetrke, UTC, Avro, Peerlesy, Thordarson, fensen,
IBL, BV, Altec, WE splors, Mike Somery, 232 W,
i-r.l“.n L‘hw.ngn. I1. alE4S5, {.!—1?] 1‘.5—0151

WANTED: CB radio equip. | am Im-i.lnn; for all
typees of old Svintage CB radio, amps. manuals,
muagasines, miacs ol Walter, CA, (BLS) 2977249
WANTED: Valiant 11 Swan 600K Custom;
Hasumarband SPR-INIIA TWMC CPRS2 Ha,
CANL POHL N2, Nassan NI, Bahamas
WANTED: Mivie tubes, National Electonics
WIS, NLSHSACS, or Burroughs BSE5S, Jim
Clifford, KEALE, 108 Bayvitield Dy, Brandon, FL
3511 |B|\]n-5-t-?51l jull.lhmlupmcm

WANTED: EVAIS/ 641 Astatic UT-38, 520, [T- 40/
0, T-3; Shaee SUPE 75055, KRS /8Y Turmes BX 7
CX Ve Elbis. B 10093, Diablas, TX 75214 (214)
1281275, Fax 284217, wosmsamicssitlewoomp oom
WANTED: Hammariund SPR0XTT, NC-1o0r
wial calibrator; ARRL Antenma Handboik 2nd-
Falition; EF] Ranger 11 in Voese conds. Brian, 11,
(HHH) BS1-4200

WANTEE: Minerva Tropee Master W7 rovr,
ok conads. Willpay up o S 100 Wally Cabbuore,
WETASC, 1SN E. 200N, North Logan, LT S441
5 TR

WANTED: Badio Handbook, Fost Edoson,
published May 1935 Lynn Stolz, NEAJ A28
Hopewsll Dy, Powdl, OHL1 i]:!nﬁ. (b14) M85 5428
WANTED: Table spke for National HIRO or RAS
powr: 5 meter for A0S0 FHECY seriess; Globee Scoond
M, A, 55, 65A, b or 680 smir; coax relay, Heath
SH-1E manual for WW2 CF series umi, BlW
Turret. Thanks. Gevg Greenwossd, WHaFZH, 1'OB
1325, Weaverville, CA 9093, (07) 5239122
lm-h.lwﬂllr i m-nuhﬂ nllmfpr#ﬂh!

WANTED: %51 thermal & ivlay, housing b Be
caneon plug 02 on KWS-1; smir Lits. Hrian
Hoberts, KOVKY, 130 Tara D, Fombell, PA 161273,
(724) 7582080

WANTED: Schematic lor BC-HEO rove, Charles
K. Lackey, WAQBE, HU 10 Box 567, Lakemwont, A
552 (7ue) THY- 16N

WANTED: Ml.llun -u.rr-nul qmdm
exquig: cadion, b s, pruaniials, ook, bastonecal
wdo phaston. Diarmed Catn L Greenwonsd Ave
Los Angeles, CA 90066, (310) 198.7159.
daniclcd] Tiaol com

WANTED: KWT-n WRL 12 modubes, extender
cables & pxbender boards. Rolynn, K7DFW, 20471
Cedar Grove R, Clatskanie, OR 97006, (500) 728
057
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FOR SALE: MNew list hundreds of manuaals
schematics and service infopmation Send 2-stamp
LSASE. Davied Croneell, KATELN®, 40 Braarwoosd
Rd., North Scituate, KIO2E57-28065, (401) 934-1845
FOR SALE: Join SPAM, the Society for Promstion
of AM, Ledarn abouat Advanced Modalation
Certificate, Circuity - 51 plus large SASE 3 stampe
WAL, M2 Baker U, Floremoe, AL 5H00

FT)E .;i..i..l.[-'_'i b wbal pioe & o vt ko make
your own, Len Cardner, 458 Two Mile Creck B,
Tonawanala, NY VRIS {7 16) 5504647

FOR TRADE: Two puod ROA BVA'S for one
Taykor HI3A; also looking for Tavlor 503, 213
A, John M Walker e, 6112 W, 125th S,
CHathe, KS &bl (913)  THZ-p55
b walkersialledsignal com

FOR SALE: Large stiwk fiusd & vonable
capacitors (umiti) - SASE lor st Bill Riley. W7ENB
Sl W Hth Ave . Eugene, (O 9TEB-2TTS (541)
MH5-26m :
FOR SALE: HOQIZOX - §135 HOIS - S5
WANTED: Heath HX- 10 pwr sbmr. WTEBF, AL
le-ﬂ! L

I'Ol\.l.tl- s T (5T, O, HE. & T tnui
s 1570 - $NEL i hwad P, Tin) rremaled
Detaabs SASE Hal Layer, KEalY I 27676, San
Francisco, CA WI27. [(650) 3166-5060
hlayvrsnorkdnet att pet

S

FOR SALE: MNew Colbires S000kHz fillbers 275 kHz
wondes, plugs onto 5114 Jor estra 12 d8 gamn - $125.
Walter M. Chambyrs, K50, POR 241371,
Mleermpbuis, TH SH124- 1371, (801) T <08

FOR SALE: Hundreds of books: ARRL; Bad; Lab;
RCA, Recetver Destgn, Z-stamp SASE for hisl.,
Charles Brett, 5980 0L Ranch Bd., Colorade
LY BOSGE, (719) 495 Bt

ALE: MNow Relrase: Send Bstamp LSASE
fior L Meke Tyrnee Baacdio's Latest flyer Mo 197 o Cde
Tyme Radio Co, M5 Lytomasville Rd., Ste 317,
pring, MDY 2RO Py Fas (NFE) 5H7-5280

H]lt "'-.-'ll E: Anciend £ - i) mevre, ome st
11OV, seeee 11 S b inch p;hll'll' S5 ea T W) low bwao, el
Resquest info. Charbes CGrabam, 4 Faldwood Dy
Belfond Hills, NY 10507 (91 4) taeds- 4520

FOR SALE: Colline Reguair | spex I.IJJ.'I’-:I-:';_—IHT
wopuipment. Keaes b, & work gruarantend. Steve,
k. Bos 11 Casleta, U A 90 Th (RF) 9677 it

FORSALE: KU AWY-TT-F Vs I|I|I|'||'|1.lnl “l"— '--\.
Fingh soope & WER-59-C swerp grnevator - 55 ea,
LIS Ko Tountas, TX, (254 772700

H'Ht SALE: (4) 2MFD TS50V filller caps - $10 ea
Framicrs Waggoner, W2IFTL 268 Barben Ave.,
Watertown, NY Lisdl. (315) 7581621

FOR SALE Collive WE WL I, v go., copy of
manual <S55 ahpd CONUS. Mike, CA, (219 X27-
ngsa




WANTED: Anything related to Tecrall & Ameco,
cheap stulf only; Tecrall pave sply & manuals. Bud
Frite, NISFE, 104 2nad St Montgomery, 'A 17752

WANTED: Military sets WS 929 Canadian A set:
US DAS-2 Loran rovr-indicator. Leroy Sparks,
WAESYC, 924 W. McFadden Ave, Santa Ana, CA
SINT-1114 l?'l-ljl"-ll.lll‘i

Wﬁm[.m“m q0K-, “ﬂ- m A KW
1. HFSD ¢ HFSO14, B515- 1, Hallicraiters SX-115
Fachard, WADAKL., NE, (402} 464 5687

WANTED: National SW- 1 model 1. 2 volt version,
Tavkor X107, T-21 tubws. Dvan Showalier, WSTTR,
72 Buckboard Rd . Tieras, NMW S5 (55) 256
1370

WANTED: R-901/GR revr: 945 key. manual for
Mavy D12 sovr. Towm Beend, B 1557 Soamas,
WA 9951552 (604) 506 4051

WANTEL T- um::l’l‘ wl'ulﬂ‘l' i, H“ﬂ’.m
WL (414) 92 0061 imﬂmn}u

WANTED: National NCWI & sphr, exe fo mnt
e B Gy, WHSLXZ, 1000 Onverhill, Bestiond,
TX 76022 7206 (%17) 404131

WWED: G581-550 .nj.lplﬂ for Texhnical
Materal Corp rovr GPR9D. Ray, VIGIFHL, OR
5263, Dadsy Hill, Brishane, Ausniralia 4177
WANTED: Heath HW- 12, HW-22 & HW-10. Pete
Cullum, KEOWERX, 1552 Harkowe Blvd |, Bockford.
[ G0 (B15) "Was-ths 7

WANTED: WW.-2 Lapanse military cacdio of any
kind. Tabashi [, 1204, Minamidab, Seyakai,
Yokohama, 246 Japan, Fax: 00 1-8145 301 8064,
taka-shoiink k. diph o jp

WANTELY Infor Learadio RO HIII'I'HI'IHIIHI" Waters
30 SWER, Cerloso GROTER revr G212 TR smitr,
Mel, KZAOCL NY, (716) 6710776

WANTED: 1610, BC-004, BC 089, TU 49, 1152
& THY manwal. I'ete Hamemma, WHZIWL, 87
Philip Ave., Elmwood Park, MN]O7307

:\\

159 E. 16% Ave,, Depl ER
Eugene, O 97401-4017

hitlp /fwww teleport com/ * gowa

WANTED: Huge Navy equipment: shipboard &
shore radio, radar, & sonar, mint thro junkers.
William Dymveelli, WHS, Cliester Ave, Park Ridge,
Tl o0GH. [847) 5252600, integral@asr.com
WANTED: Military clectromcs, RUOF, radar,
communications, e, manuals, literature, cic,
What have you got? William Van Lennep, POB
211, Pepperell, MA 01463, {508) 41060031

'H'ANTEII' Watkine Irh-h-mrﬂ CMmACations
Electronics Inc. info, catalogs, manuals or
equipment. Torry O Laughlan, WESCYH, PO o
"‘bl- '-lln‘l!r\q'll'l_.'l-"ol ST lﬂhl M'H—"Iﬂl—ll':lq

'I‘I'ANTEI}I..-h-ber;'-LI] A, Ih-H. wimdrs, any
ooy, resssonabdy proed. Terry Collrs, KBSALUT
15 N Tomabowk Ave, Tomahawk, W1 SH5T
(F150 450 T o, 4530610 eves

WANTELY: In privtune coesdy - Collarss 17871 7541,
WD, IO 1, AESUA (RE), VIS, WK1 s filler
adapiers. Lew, WOVTC, 1L, (847 494700 4, 726
Bt} v

WANTED: Hallicralers HT-0, FT9 HT- 31, 5T,
SX-TESNA1T, SK-25; Henward roves; Harvey wmitrs.
Krn Seymounr, KATUSM, 9115 SW 176th Ave.
Beavertom, UOR 97007 (S11) W6-74W 24 hes
ken sevmouralbwes oo

WANTEL: Casb for Collins: SM-1, 2 3 3I2A-1. 2
SBCe-1; 625 1 900 1, 515 1, 000 -3 KWM-1: KWM-
:\ﬂl‘,.llm.lhu'p estabes. Livs, KISHIL CA, Phy/ Fax (110}
BT RN

WANTELY: Marals, manuals, manoals fos eadico
related equipment 1 buy or swap. Catalog
available. Pete Markavige, WAXUWA, 27 Walling,
5, "Lwrwaln Nllml {HIFk) 23H-Hoed

WANTED: l'-l'l'r.ukabt“mr o pressiors, limiters,
old mics, comsoles, FO, tube reovdirs, thanks!
Melihonr Sitatess, oo AR5, Fairbanks, A K 99708, (#17)
450- 19 |Jh."l.h

'I-\'HNTED Mavy nmln MU. 1w .l'; ‘Ii'P I‘L‘N
TOX, TDE; reves: RAW, RAX, RBD, RB), Steve
Finetli, 37 Stonwecraft D, Baston, PA 1HM5, (610)
ISZ-RZTL. naw eadienter net

WANTEL: Sjuires-Sanders 551K, 51T, 551V,
55-1%, see my web page tulss oklahoma net /
—m.l‘ihr Hank, h't HIFH l."h [Jtlll H-l‘f-"

WANTEDY: Into on Dill masber conversaon l“ an
odd Collins, MOF A broacdoast smitr. Fred Watson,
KISAP, 580 W Saammnit S0, MoCTure, OH 43534
A1) TER-STUR

WANTEDE: A very chean Hallsorafiers moded 5X-
&2 rove, st be i case & goud working, order
Will pay top dollar Billy Rurdette. KANJS, 764 N
Chasrch Se, APE 12, W SC G
1Sed) 565 T80

WANTED: 4324 or 249G tubes; 2811, new or
nesed ok Martan, |11 Bancrodt Uy |, Rochester, NY
146 ke [T16) bl 4152




R-390A Components

RF & xtal deck - $75
audio deck - $50
IF deck - $65
power supply - $20
PTO - $45
complete knob sets - $10

Complete units available minus top and bottom
cover, minus some tubes & without meters - $125,
5 or more units - $100 each

George Rancourt, KIANX,
82 White Loaf Rd,,
Southampton, MA 01073.
(413) 527-4304

FOR SALETTHAILN mew &
usee] - PSS LEASE for hist. | collect ald & wnigue
tubes of any by, WANTEDY Favhor & Heints
Kaulman bypes & large tubees from e old Eima
N AS2T Wlyrws SOOEFT B lisgelay s Do HL Woalker
Te, Lis] 12 W, 1250k St Oflathe, KS 66062 (15} TH2
55, pohmhowalkerstal ledsignal com

Iraresamitting: tubes

FOR SALE: Collins 75A4 rovre, vty olean w
100 5T Carter, 1L W4NH(
Mellsmirme, FL LRk [RRI5

mariial, working
BHL Fernisiosml |y

{407y 727015

FOR SALFE: Heath catablises, 19, 1556, 957, 1958

1861 19nr 1971 & 1955, 1957 flver £810 For all

Hesithy Twower - 1%, N pibihiay gemweradone - 51
AVT-112A aarveall smir - & Ty B A i

wpry rasd Kl A/ TRL b 1k

L = i L WAL YRR W

[ a— i i ¥ Fig

FOR SALE: C oo s BOCSHA SFPT raadar tut

kv hours - 8§75 wa pyed . K] Fantw AN i
 be=tmad S Flsdoliwaferdad, ™) 98 ra ™

M

FOR SALE: AM expuip o the Pemadbeton Lnegon
Swapdest, April 11ih A et Fat
Stewart. WL T Buth Asq Walls Walls

WA 0]

19

FORSALL Ih-‘- i e geesdosratioo, b & fransisdo
vk radbo, FOC lioensed . Mike Succam, B9
Corvaan 1M, Ban Dheggo, UA G212, (A1) 271 -H294

FOR SALE: Bare radhio oy I1'LIII|I'I||'; Frowm a 15349
viccralt Lo Schimmel, POB T2, Spamaway, WA
WEET

FOR SALE: PRCY - 475, TUSH spkr - §15; ong
manuals: 3250 Macemaker, TOS4, HO200, OO0
Surplus Corversion Manual - 825 ea. WANTELE

RUA AVEIOA rove. Mel Stoller, K2ALUC, 110D
et kiomn L. Rowhesiver. NY 1825 (7167100 h
FOR SALF: MO NEY prsais g phe !.I.I.Ii-lr'-q-!"'.
S2), MU IHR, chean & wowks- 575 Halliorafters
4 ' o] - RS0~ by Busdidy, very sl
it £ W 24 sk r [efiant o
| " wirhs - 525 WEL Chdwe Saadebuan
v by Gk o = rare, o leean [T L traade or
o Faalbemeer, chean & work e
copy - S0 Prevision sl arark wr af k
L R o MO wowhs & chean - 250 AN -
b Do, WAL, DA} Lamd corvaste Ls
LY T | ME W vl 467 WIH
FOR SALE:Swan Y50, e ool - §375 WANTED:
bodurra Frvasder 90 & © enival BFlhsciromes ol0H]
ity Hpbert Brara, NIFRES, 23 Hamvard S
oo bt K O7SlY (S000 b leadtd



The Radio Finder:

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

MARCH SPECIALS

AMATEUR TRANSMITTERS: COLLINS KW-1, 0. works FI, KW 1, 851, newds work; 30K w)

FA-Y enciter: WS- 13550, 4355 WML-I. DRAKE [4-X, JOHNSON Invader X000, Ranger, Valuane,
Thunderbolt, Juhmaon Mobile VR, GONSET ©.5B- k), HALLICRAFTERS HT- 32 HT-37, HT-43
HEATH DX MNE Apache, HA- 10 Warnor amp: CENTRAL ELECTROMICS WO-V w/ Fed. MULTI

ELMAC AF-&7. AF o, DENTRON CLA- 1000 smp. Command iransmaliers

AMATEUR RECEIVERS: OODLLINS T5A-3, THhA-2 75500, 751, 31203 spewakier, 516F-1 cawe only
w fupeakes. CF-0, DL-0 501 moc HALLMORAFTERS S%-88 S0 100 - AL SNC-T1SY elA: SN 17 540
Ris/Riab sprabers. HAMMARLUND SP-200-)X w /prod. det | SPa0 )XC Ja SP- 200 [BC-7759) w /
power supply. HO- RN HOS 20 NATRONAL HREO-SEAL complete rack set, HRO-Sk NC-7-40-1
o o, M- TRHE, M-SR BATHMNAL BRL 5 WW I LF sevevver, NATHOINAL speaber; SCOTT
1 B F ~anli subvsssimes e ey

TRANSCFIVERS: COULLINS KWL 1. 50aF-1 A0 STak 1 DN, KW D w )/ Blanker, Walers: KW
2A, JI2B-5 prodetype, KWA-T in seicase. KWAM-2 D supplies. TRAKE TR $0 w /A0 47054,
GONSET Commanscatos [, T1L IV HALLICEAFTERS SE- 150 HEATH 5B 007 HW. li; Twoer;
NATHONAL MNOY . Jinny: SBE SB-H. YAESU FT-100 - 20y, FT 000 E FT 000 -F adorseairs emobe
VHD, mwowratam sooper, L amadlimey phonepatch, dagital readout, FTTW - Sl

MILITARY RECFIVERS OUVLLINS M ltromis B- #8604 Arwvin /Sl in - T25, pemed puasdt seervicoed,
wenthongg 8070 KOV A, CV-157A/ Mateones, CFET 7540 WATRINS JOHMNSON DS 105A; IC-HS-
O, B A5 Commuanad recervers, MIOTTOROWA B-644 JTU7ER 202050 Mide AM O FM reooiver, Uommsnad
reoeiver tacks

FILTERS: 75A -3 & Kz, 80 Hr, DEAKE R4C-I50 He

Radio Finder website: http2//www.radiofinder.com
Check The Radio Finder's web page — listings updated weekly

PURCHASE RADIO SUPPLY

Electric Radio enthusiasts, Tired of antiseptic electronics stores”? The answer (o this sad
condition is u heavy dose of Purchase Rudio Supply.

Looking for transmiiting and receiving tubes, components, hardware, and publications? You
maime i, we may have it

Purchase Radio Supply TEL (313) 6688696
327 East Hoover Avenue FAX (313) 668-5502
Ann Arbor, Michigan 48104 e-mail: purchrad @ aol.com

NOTICE: Watch Radio Finader welr sate hiepe / /
wowrw rad lodinader conm for new lstings of old keys
and buggs, including o 1920 Vibroples, an old
MicElroy and plenty moee. D0 O5Ts, OO, and
Radhior sruagpasines nuvw arv part of the web catalog
plus many old Handbooks and other radie
bl atnons
F[__I'“;il.-ﬁ: Tl lisl, reewy & e, wisle varety
audfio, ham. Revently espanded . SASE 52¢ Ball
MU amibe, WBETWNLY, HISAT Bartheit O, Wichata,
K5 67202 212
FOR SALE: Kare HEROWEL -2 sphor / 10 ool ¢ abaret
- S350, Hlalbovadbers Rib, V6 - S0 Collanes 77000
SIS0 PO - S KSYY, AR, (5 ) The-S010
FOR SALE: Mallen w551 BF sonp S RS0 eovather
~ 3150 Jevry, NGRYE, O, (805) W3-8

FOR SALE: Fibergloss mods, 5/87 dia, 1757 long,
LV pesistant, goosd stamdidl insokors, twinbead
sprvaders, len ppd - 310 Bon, KSYNE, MM, (305)
1756k

tithe=s, call o wrde o list. Pal Washa, WOTOK,
4916 Thres Poents Bivad | Mo, M3 550641245
Bl 2) 472

FOR SALE: R-FAs complete units, modules,
small parts, call & ask, o oovers o acters, MUC
Visa Discover. Howand or Tomy, NUC, (#19) #1
15600 Faw 440-7322 9 AM & M EST

soratches - §50 « shpg Loues LF Antuono, SSI00
Rudge B, Beooblyn, NY 1139, (T18) 7459612
alter b A
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A G . Tannenbaum

PG Bom 304 Arviem MR, | 900D
P F15 S0 G058 Fow 1% S0 8307

Iﬂlﬁ AL TN, whewr wConot Cormy — 42T

VINTAGE PARTS &
SERVICE DATA
19205 PRESENT

CretH CARDR WL One

FORSALEClassic gear - SASE for st WANTEL,
Vinbage vigs. Tho Radbo Fioader, losel Thuekell, 118K
Priscilla, Mlymaouth, ME 48170 Tol/ Fax (317) 454-
1”

H}! SALE: {.q.urﬁ Hard 1o find schematios for
eadi, aben kil radice 19721950, manaals Gt
ey harm gear Contact me o praoes, availabsdity
[hcaree Pasblewe, KEPOGTR 6800 1520 S0 0, W
G‘ Markwer, WA ST l_‘lm L B 3

mMLE:VﬂJFHr.IﬁHrW prarts, masnet
Tstamp SASE or $1 bor st Jim Mol NIEY,
126 Summit Ave, Upper Durby, PA TR82 (a11)
B2-547

FOR SALE: Convert any wattmeter to reacd PEI
Pertuet for AM /S5 - $19 99 ppd for complete kit
HE-RES, 232 Woodview, Clarkston, M1 $548
[IHH 'WI thalil ), hm.‘"ﬂ!'rlﬂl m‘l

FOR ‘iHLF.. RIT for hW'M and S-Line, Mo
medifications for WA 2§50 95 dested /42 95 lor
it SASE for detaibs ardd order info. fobn Wik
'Mﬁl llm‘.?r' Ambera. NH 0331

mmmwum., '-p.mrnu
Limsh foor the WWIH uniform Sam Hevener,
WHEKEE, The Signal Corps”. 15871 Everett K
MIH“.W’E II'II'I]H'T-‘-.T."H

MESSAGE “Transistor Network ~ Free warmgrhe?
Mugazine for collectors of regular & novelty
tramsintor radwes. Artiches & sls Froe 20 word s
monthly. Subscription: $17 (US); $28 (Canacda),
ﬂ“'nmgh]‘ PO 4, llvl*{hi FL 32064 Il]-l'l

H}Rﬁﬂ[.lil.'uthrh ?"'n"i I, npkr, hL" 554]“ IHHI
1 antenna tuner, munual - $200; Teon-Ter BX-10
S0 Gary, WASIYE 11107 M Mwy 421, Madison,
IN 47250, (K12) 2735379

FOR SALE: Collins onig filters - $150ea, 755, S0
He CW INC 4558 stal. 7553, 200 He OW INC
mount, TSA-1, 8300 He CW, 75A-3, 50 Hr CW
TSA-X A0 kM TSA-Y, &0 WH: AML F 45510, 6
e AN KWM-2/5 lime, 20 kM2 S5B TN 158/
158 ks ST, 1900 Hz - $75; pair WW2 Bathtub
CW by - S50, 581 'lt.lll.'.lﬂl'.ﬂl.lll'.l.ln‘l‘lpkﬁ' e,
wernier tuning knob BNC inst book suit- 75A-4, ex

FH 106A- 1, 755-1 blanker - $80. Carry Marcon,
VEIGY, 2 Lowan Cr, Frankston 3199, Victona,
Auntralia, [Phone) 00 97HS § 00

51

WANTED: Triplett Modulation Monitor
1696A; Chicago splatter choke SR.500;
Chicago modulation transformer CMS-3;
UTC bias tramsformer 5-51; Triad splatier
chobrs C-26X. Mike Ruggiere, WINVE, Rd
1 Bon 1358, Savlorsborg, A THISE. (6109

B1-3200, w2nvridpid net

FOR SALE: New orig. P1-065 ric pluggs for Collins
S-lime [ KWM-2A S HF- 380 shp'd in LISA - $8 ea
Clint Fancock, KUnH, 6567 Ashficld O, San lose,
A 95T M- 4502.

FOR SALE: Matlonal NES-1, made for the BC.C,
Epecnal vemmonal the NC- TR, exoelbsnt condibion,
testored - S unresitonsd Natonal NC 240-D
with origimal speaker & onginal manual, very
poownd comchitiom - SUN, umrestored Dallicrafters
SE-17. wath resoned oiginal 12 indh speaber, very
gl comadition - 8175, snrestoned Hallsratens
4, fawr coradation, woith scheatic - $200, redorsd
Prabe 1A gmnlosmsbitsm wth ool kvt comsdbitsn
tare makching spwaker - $775 restored, ewordlent
svmadatumy KME 64 with malchmg speaber & 5
angmal manial & copy of full manual - S0
elzerch Flevtrores s UT- 20008 2KW roller inductor
anterina funer, e ludes mtermal giant 41 balun,
wncelbent, with manual - $260; varivus, Lirge roller
reductors and air vadable capacitors sitable lor
antena taners/matching networks, KWh-2
punker bor parts; unnestonsd Heathkit HX 11 ow
novice transmilter, fair condition -S40 Milke,
WM, 16707 Crewbosath B, Hlowsdon, TX 77068
[281) 4447777

FOR SALE Heath Station, SIR-I04A, SB-404 /15,
SHald Shall & SH e, GO w/manoals - $50,
cash & carry. Marvin Fortune, 2957 Caffrey K |
Kichmond, \"A 23237, (R4) ITS-1252.
w oG o
FOR SALE: IM ('Itq;l[ﬂl amplitwr w/HB
prwTsply, ratpreity, but restorabbe - SV w / wout
sply, pictuns available o eriows boyers, fohnsaon
KW runer, mear mint - $275; Hallicrabters RO sphr
00 AR+ shpg, ARRL handbooks & other stuff,
LSASE for list WATTHIN, POB 492, Avmesy ille, OR
SIS, (50) Ta-1 149
FOR SALE: 10 Mational general coverage noves -
$750 for all, + shpyg. Nodaan, SC, (R03) 720-5762
FOR SALE: Amvo O3 1 Conelrad mondtor, NIB
Frestriscinom - S0 Heath MOM-1VOM -$30 K IBox,
MA (R 6244340
FOR SALE 6 Tube CGraets Sindoria (AM. SW)
vhasis, rough owndy, Cerman bettering, A great
comrrsaton paar?! Make reasonabsle offer [an
Langstom, KOMRA, (912) 4530060,

FOR SALE: Bostanchor pamnts; - Heathkit Tech
lewrrnal Subscniptions; phone filters - call or wrike
for free catalog. RE&R Designs, 202 Midvale,
Maaeshiall, W1 53559 (BOU) 3724267




The Collins Video Library
featuring Dennis Brothers, WAOCBK assisted by Floyd Soo, WRRO

The Calline KWM-2 Vides 4 lawrs
Highly detasled video on operation, rebunbding. aliznment. troubdedhontng st povtralirng o this clasac' A}
ol foor annvoune whvo owons and operstes s KWM 2/ 24 Promed docamentatim mcluded S804

The Collinn TS5-3A25-3 Vides 1 % boman,

An i depily cvsmmstion of the neoat popule veram of the Dine Operation, modfcaton, alenment,
mevtrahurmg snd weee Susch of this mlommstson appbes toe sl veruom of the S0 e’

a9

Thr Collias M0-1 Vides | buser

A complcie gudc o the W | snplder Ohperstos sl wafery . wpalstes smd 3 v of e 511 traske
Lrmem the sy pets ko presnect puerhosmuams r

s

Thee Collins W05 1 Videw | bumar

Fally, the one cvervbundy has mamted® Thin cxtrswdimery vdeo desnibes operdse and wcy salety,
mserdeacmc e soul e bl st of tha oL Collies smplifas ¥ory mbormatise traly 2 st fow afl 905 1
ormmers. Prosgod des wenert st o beed

b L

Thee oollliors Amatwrwr Raslio Fouipoeent Viades Spotier s Casnle | Boasr 800 mmapany

Chomer by 80 o widisal pocses o €l B aabo ccpuapenens are shavan o the viabens F vammebes oof s of te pra
covened are. KW-0, KWS- 1, B0K- 1, XMW -3 TSA4, KWM-2? Slane, KWAE | WS |, Wl -1, KW 5500 el
oy e

405

The Callins KWS-1 Video  ? hours

I This viddens is the perfect exmpanion i the 75A-8 widen fior mmners of the “Chold Dust Tainn? Butch Scharta,
KRS, sharwes you Bow o operate, maintam and repase voier KWS- 1 Woatch as Buich goes il the cotioe
aligrment wad peatraluasion process, as well s showmg o how o pegeily cpente s Birmmn inmsaties
s

The Collins 7544 Videos 4 huowrs

This vadeo s funr Bours of imfosmstion v bow e epaie, maintain aml esioe this classic receiver. Buich
Schartan, KOS, puiden vou tivmgh all sspects of keepong your own 7544 qunnag Tke o bog

0 05

R-3MA Vides | i

Here it i! Lomyg awaited by seriois “hoatanchioe™ enthusiasts! The ulimate recel ver now has the aliinie yideo
o g along with i BOMOA expert Cliock Bippel, WAAHHE, covers an absoluiely incredilibe aray of
andwermmmtion b i "hemey ity video, This video oaks atopesation, s medulies, cin diescoption, Tt ad

rear pancl defails, complete mec hanical sod electrcal aligament 7708, perlormace evalamtion. mostilic stins,
trombsleshmsting wmil restoration. Theie is nothing 1ike this video availabsle taday, o any peice!
Sk s

All videos are now available in PAL version!

Purchase theer o maore wideos and gt 1% off the retal poce!

Ak B4 M ach fo the Tirsd twvs widdens fos deippang & handling withinthe U S A _slditional videss s shipyped
ree

Prosluced by Floyad Soss, WERO) fes KFRAT)

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

WANTELD:: 4-250/4-80 sowbets, T5TH tubes, WANTEDE: Matwwnal audio s, type S0, coils,
calibeatorn for TSA -4 Dave, KSHIQ, TW [T65) 354 NIB parts. | bove MNatwwal Sylvia K. Thempeasn,
IR NIWVL 10 Lawbon-Fuster Bd, Hophinkon, &I
== 2T (M) T2

WANTEID: I-Hm‘n_ﬂ-wwtx!-m fetrvmme

B-SE), LEK -6, Serath B-520 or any indo on Morale
radws. Hemry Engstrom, KIGKWH, OB 5846,
Santa Rumsa, CA 95802 Ph/Fx (710) 5445179

WANTED: Rovrs. Cathman U7, USE, Movanes
Soout. Henry Mok, WENC Y, RS W Wyoming,
Allenbosm, A IR



—

W7FG Vintagé”l\?l-anuals

3300 Wayside Drive
{Home Page: ipfiwww wile com Bartlesville, OK 74006

E-Mail w Tigedw Tig com

(HD0)-H07-6146.

*eywmbr hinders with protective covers

(918) 333-3754 .
* New catalig Lite Jan. SASE wi'3 stamps l

* 7 davy a week

M hour turn around on orders, with 151 clasy mailing

“vver HNND omooeonieln i atend ™

“mmavit Mlevatiy sl i ot

l Colling. Deuls, Glibe, Hablrafters, Hammarfwe!, Heothlar, fodrsg, Notsmal, Soan, oo o |

WANTED: Matumual s onls, oy bumpar povr spdys &
MIB parts. | e Matweal Sylvia b Themnpsaon,
NIWVL 11 Lawiton Foster B, Hlophinton, RI
2NER e 574912

WANTED: Tos buy 0w trade mulitary survallae
Ercountermeasines oves f pamemer o related gear
Toedt Ted) - presaend Tnm"m.'ln 'h'-"i () 7217129

F&HI'ED%M-'M* for RFOA, OV
or MSEE. Mike Samarmes, WITE 111 Glen Ave,
UpunH-ﬁlll‘lM (S0 52947 betowe 8 17

WANTED: Hammarhund SPs0-VEEF ovr Harry
Wb, 4545W, 1i01h 5, Clak Lawn, 1L M5 3-5052

;;dﬂ'l:.l} Hhiathkits SE1M0A, SHeS, RT3,
GRS, MR, A2 1L Kenwood TVS 6 macter
b, Dhowy, CA, /P (RER) WR-7374

WANTEL: Wedern Plectoic maoadel oA amp, any
conds) Western Floctric model 474 amip; Western
Electric 20440 tubwy any black rack modnted
Wstern Flectric evuipment; LT el 5 200 &
C5457 whmms, Wisstorn Elisctrle model 1344 RET
chiskey; Wastern Electeie model 18A comdensens,
Wistern Electric maodel T smitr MG, Stephiens
model 206AX 500 ohm spke; Stephens model
L0 SO0 wbm spkr; Stephene mosdel 216 or 135
5000 vhm drivers, Erie Lemigs, POB 685, Port
Orchard, WA  9H¥nbh.  (Wsl)  BT1.5920,
h'lhl.!-ﬁhl et com

WANTELE: Collector Mbuilder sevks hpe & l-I'l'nlll
wircurm bk & vacuum bubse collestones, sockets,
e Wil pay gsed prices. Please call Mare, OR
R i

WANTED: 511-2/3 parts. Don Stanton, WASFLL
FL. (%540) 7711 20

WANTED: MNatwsnal 5 101 sucho couplers, gosd
or badd. MU or samular small newtralizmmg
condemsars, Electrovone dml stand #4149,
Browning, Libs preselevior  Dean Showalter
WSPIR. 72 Buchboand Bd . Tieras, NM 5959
55 - 100

WANTED: WERL “Metevr™ SB-1T5 umtr & 1952,
1950 & 19l WKL cstalogs. NI, PO oSS,
Oelarado, Fl. (286N 058 (407) V51-5508

53

WANTED: Peews ( Lark racdies roves, semvuoe &
operating mamials, parts. ot any comsds Chaek
M, The | Lallsratier Collevior, 4580 Rareardl
e . Awesters. TX TRTLS (517 4005007

WANTED: Xmtg tube wchets, 81k ot Send
SASE towr list 4 tubes & socket exlendens
Twprtromics, PO 873, AL Ladendale, FL 33310
SETR (US4) SRR 1M, fas SERATTT

WANTED: WW I lapaness: wmirs & roves (parts,
plug-in coils) for restoratnn & FR amicles. hen
Laborn, KIMGE, 63140 Britta St Ste, C106, Bemd, (K
wrom {'-ij"l 1y lhlunu--‘l v

WANTED: Kever I,'\l.ulll'll-l of all kinds Cap,
WEYNL, O (70 24708, capralleneirosstier et

WANTED: Colling S-hine, hWhi!'h;IN -1, e
Mark pays the mosl bor clean gear. WIMAAS, FLL
(954) T76-5996 (), Wlﬁl- i =——

WH-NT:IaD| ¢ umun.nni wirls ART-13's; Collins
ravines de ol accessorion op S paic; b maost radios
eepatred reasonabile. FUC livensed, WATDE], MA,
(TH1) AR5 114 ey, bishBactaethag e
ﬁ‘xlﬁﬁi}:E'u.‘li.llHﬂl‘-!"‘hl."l‘kii"lhl‘."l'lll|1 H Wulwt.-llﬂ':'l
W0 th, Ouak Lawn, 1L GO45 35252

WANTED: UITC A-12, copy of MIL-T-27A spec
Fawrchald, Langevin, Weast gear, B Bobimnson, 568
5 Main SE, Plantsille, CT a7 (H60) 276-8703

WANTED: Ripraralib Consel W0 & 913 limears

for partss B restoration, «hwsap Juskbun Semart, WRIKS

PHE M Denald Hill B, Frankfort, O8] 45628
T [T RSN

WANTEDE: Pair of matching bmech domseter BF
amerwters with a % to - 10 amp rangs for anbgue
amtr retoratuwn Procter metal besel. il you have
omiy orse avaikabsle, let e bowosy for | maghl fomd
two prople with similar meters. Bob Dewel,
KATCORS, OB 1181, Madiond, OR 97501 (341)
N-ﬂ"l hhh1 -hllmd o

“AHTH" Pkt lite basltes for K IESTE rove o okd
h‘hlﬂtpﬂh»ﬂﬂltmmﬂ'ﬂm Dhawee
Sundhevmer. WONBEZ, 1M20 Lakeview Dr.
Barnsville, MN S5017  (&12) S90-1544

wisnbreipurs oo




o 4y World's First CD-ROM For The R-3%0A Receiver
§ ‘ % Announcing the fira CDOROM Techmeal Relerence for the
L ‘ £ R W0A Communications Receiver Includes LIS Army
’,@ \ LIS Navy techmical manuals on this Tine teceiver and more!
) Includies stoncal, techmcal information amd vendior sources
e 1 well Now shipping! Only $ 49 + shipping and st
fon chimge orders. Tune in for detals on the B 390A web

page of ltp:fwww.electrosys.com/ri9a itm Tlis 15 the Girst in o series of
Boat-Anchor C1r ROM publicanons desipned for specific manufactuner s

radhos! keep toned for new releases. Call or Enenl for C1 ROM Catalos!

ELECTRONIC SCHEMATIC & MANUAL SERVICE
Need schematics, books, manuals, cataliogs about communication and anfigue
radios? We've got thousands on hand in digital form for Fmail defivery. Irop
in to visit af hitp./www clectrosys com/rea him . Books, history, schematics and
more on our CI-ROM publications all now avalable brought to vou by the
makers of 80 years of QST on CD-ROM for the ARRI.

Hagiﬂ E_I"F_A[thlfes 20405 Empure Central - Dallas, Texas 75235 |
(2HISE- 5195 - Fax 2143574693 - Enuul: 1sméelectiosys com
Preserving the Radie Fra for all time - - Digitalfy !

Digital Frequency Display
FRaQuAmoY * Collins S-Line & KWM-2
* Heathkit HW & SB Series
i | * Kenwood TS5208
R e « Single Conversion
Receivers With 455KHz IF

Digital Frequency Displays for Collins, Heath, and Kenwood, display the recoive
Frequency and Mode, by lirsl counting the crystal HFO, the VED, and the BFO
It then calculates the receive frequency. The comed hequency is always
displayed snce all ol thi: osallators which delerming the receive frequency ane
aclually ocounted.  Aged crystals or musabgnmenl  semgly  doesn  matlor
Installaton 15 simple Plug n three cables into ensting NCA jacks in the receiver
and you're done  The desplay los recevers with 455KHz IF require only the local
oscillator sgnal  AM mode = always displayed  Jumper solectable 100Hz o
10Hz resolubon  Displays use a backbghted LCD display and 5 2°H X 4™W X
4D Power 15 rom a wall adaplor  Includaes cables and powor supply  $145 00
pus $5 00 sheppandg
Available soon lor 51J, 515-1, R390 FT101 and more
HRon Hankins KK4PK - 555 Seminole Woods Bivd. - Geneva, FL 32732
Phone: 407-349-9150 - Email’ rh8421 @usa nel

hittp:/iwww gate net/th842 1 fradio hitmi
54




CONVERT YOUR WATTMETER TO READ
TRUE PEP FOR LESS THAN $200 The PDC-1
will convert your Average Reading wattmetes o
Peak Power! Even works on the Bind 431
$19.9% postpaid in the USA and Canads
HI-RES COMMUNICA TIOMNS, INC
202 Wommbview, (Clarkshon, M1 25 LIX

L tﬁl WI m} X Elnﬂrﬂ el

WANTED
Vintage AM equipment lTor personal use
Muit he collector quality or mimt. Prefer
Collins, will consider others. Bob Tapper,
K1Y K. S Pola Clab [y Denver, OO 80205
VRO MOy T2 FAX M) TTT -0

WANTED
Colliny promotional literature, catalogs
and manualy for the period 1933993
Jim Sniizimger, WAMCEX, 21800 Voa Irana,
Valencia, CA 91155 (N05) 259200 1. FAX
(R@S) 259 IN 00

Mil-Spec Communications

-390, R-390A, R-188 & other
military receivers
Sales - Service - Manuals - Parts
Box 633, Englewood, FL 342950813
14-4TH-0818, Fax - 941-474-78574
"Since 1985

Radio Repair & Restoration
Hollow State/Sotid State (R”)
Specializing in the[SBE|33, 34
Chuck Banta, N&FX 9095931861

ELECTROMN TUBES: All types - trans-
obsirbete, mulitary
Large inventory. Daily Electronics
Corp., 1IMI4 NE 3Wh 51, B-6,
Vancouver, WA U8R (BIN)) Ho-6bhT,
(R0 F9-RR50, FAX (Gall) Bé-5476

muttmgg. reuvvTvingg

DE. RAIMO
*Repair & Bestorstion of Vinlage Lguipmenl
* Reasonable Rates & ALl Work Gouarantesd
Steve Trimble, KSDH
Box T3, Weston, TX THO7-NT1

Call Toll Free: 1-H8K-TA-K50H

WANTED
Drake RV 75 VFO
Wil pay top dodlar.
Dhiwn e Blente Dibsannn, TS 49T 410

djlide b f coneeniric,nel

WANTELD»: Knile swilches
F||n'l1'1.1||1|1..|'.-'.|'|i|1|lt'i SPST 11 /R X 3/, 5'0T
T3AR X 5248 ol tes AL UL, B Box Ak, Buhl,
TOEA 6, (208} S-HIH ]

WANTED: Condenser, carbon and otbver warly
broccdcast mbcrogrhaones, cashor brade. farmes Stevlke
Boo 6200, Kingsland, GA VIS, (917) 7292242

WANTED: Millen WSO smte, Select-O-Ject. Phon
WTKCK, O, (S00) 250- 2720

Ih'.n\.ﬂf"."' L o o ,|m|-lnr- s d otheer ;u.--
auclio prar mics, preamps oic- tube or ssdickatate
Mlark Limesth, A, (1N 2400 1R

WANTED: Centralab rotary switch andies;
Westinghouse Ws IWC1146T & sWOIRIT

transistor o amp Bsenl- 177 or croes referonaoe o
above Paul WHESWER M. Las Viogas
NV RO D) el ]

WANTED:SBE swerp tubse amp SBLA- | or SELA
2 gl e s X W o SN Pah Bl R I MAF (e
B

RIS rruv

FOR SALE: Collue mestball Lagsd pin - 5595 =
S & H George Mapsley, WallS 1%I Via
Rar b Prhy, Esovenadudas, © A 92

Lowition, while

55

RECEIVER, RADIO R-390A/URR
DESIGNED BY COLLING R

}20-00-538-7565 ™
118 1 230 VAQ dfl - B = 220'W
Fepro 3904 Nameplates $9 ea, two for $16, five
for 335, wincrows, shipped  Tom Mancolls

MSOFF . 111 Cesting, Lalayatie, LA TO506 |

FOR SALE: Collins 12V onwners - new Ray theon
AU puabees B0 wchuider theew Lasst Dhom G, WALTT,
(52 4751950

FOR SALE: Dvake TH- w /AL M54, [0M
s, cables, mamsals A fubs=s, ewe & comdy

S Halberatters SX-47 w/R-A2 sphr. muanual
ol ooty - S8 (21 Brtiah Wiretess Ssets N 19
ME IL w conmsectors, mansal, e oonds -
SIS AN« phg/ shpg B Fraokd, KK KEL
Bow 525 Palmyva, VA 22980 (RM) 589-1293

[

FOR SALE: Lol KWS- 1, s £28, ewe comeds
SIS, OB Dave, FIL, (3520 S4-T424,
il garbreerelrnet o oW



ELECTRIC RADIO STORE |
e T ——

BACK ISSUES

Al back insues are available ar 534 per year or $3.25 for individual copies. Buy the entire first
8 years (81- 96) for $220. This price includes delivery in the U 8. Foreign orders please
e

COMPENIMIUMS

Cotlins TSA -4 Modificaton Compendism- all the factory modification balletins from Collins
Radio Co., all the articles prnted 1o CO), Ham Radio, Q5T and ER, RS pages-

20 plas 51 S&H

Service Modification Compendimum for the S-Line, KWM- 1/ 272A seres - 260 pages

45 plus 34 S&H

Service Modificatron Compendium for the KWS- 1, 12V and T5A series - 47 papes -

$15 pln 33 S&H

T-SHIRTS

The fromi displays the kogo from the cover of FR (the tube cutline, Electnic Radoo, and ‘colchratmg:
a bygone era’). The back has "Heal Radvs Glow in the Dark™ (used with the permasson of Classc
Radio). The T-sharts are U1 S made by Hanes and come mm 5-M-L-X1L-XXL . The oolor is yust a lntle
laghier than the cover of ER - $15 del. (316 for XXL)

BiHIRS
Vintape Anthalogy - Book | by Dave Ishmacl, WAGVVL._..._ $14.95

The First Fifty Years: A History of the Collins Radio Company and the Collins

Invisions of Rockwell Intemmational ... 549,95

Fining Up Mice (ld Radios by Ed Rompey.. 52495

Communications Recetvers, The Vacoom Tube Emm: 1932- 1981

by Raymond 5. Moore, ... dth Ediion ... 51995

Oscilloscapes, Selecting ond Restoring o Classic by Stn Cioltfiths......... $19.05

MeElry, world's champion madio telegrapher by Tom French ., 31995

The Pockel Guide o Colling Amuieor Rudio Equipment 1946 L 1980

by Jay H. Miller, KKSIM. ... 51995

Hemhkit A Guide 10 the Amateur Radio Products by Chuck Penson, WATZZE. .. 524,95
Heath Mostalgia by Terry Perdue, KETP.......... B 14,05

Radios By Hallicraliers by Chuck Dachis——— e $29.95% {
Transmitters, Exciters & Power Amplifiers by Raymond 5. Moore 821 9%

The Cathaade-Ray Tube, Technodogy, History and Apphcations by Peter Keller -———- 52195
Receivers Past and Present by Fred Ostermuan———————--5 1995

Please add $3 S& H for one book and $1 for each additional book.

ER Parts Unit Directory |
I wous el & part for 8 vintage restoratuon send 32 and an LSASE (32 postage )
for a lint of parts et I you have 3 parts oot comsider pathieg o oo e sz

ER, 14643 CIH.I“t;l" Ruid_ _G, Cortez, CO 81321-9575
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'TUBES * PARTS « SUPPLIES

YOUR COMPLETE SOURCE FOR...

TUBES: PARTS:

[ L LT FlasSil % B R Dol

el il lyyes w sEmh e eieg el sk Dl i, dBoadeeL SpeaSer WPy
e i (e ren arsl kg el aueh
TRAMSF OFSE Fi%

g e e el et It T CAPACITORS:

el wed e W Peken B g el cmuieegie wsl ek agems
e Ll ey ¥ ] T e ——

e Tl e s el e
ey e B i F et

LITERATURE
DES TRIBL TORS b et e W o e e ared i
MTHOREED toR i el TESen b reculs e
HARRATMND » .

MANBACTIRING.. 00T v e

ddddd

TR [
b g A ———
Svetlana

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

ANTIGUE ELECTRONIC SUPPLY

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

I
|r‘

Subscription Information

Rates within the U.S,

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

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

Guaranteed Refund at any time for issues remaining on subscription

subscribe by mail or phone
ER

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