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[EDITOR'S COMMENTS|

The 7th Annual ER 160 Meter Contest/ Jamboree on December 26 was nol a
huge success, This year's winner, with 62 points, David Smith, N2KZ, summexd
itall up, "absolutely lousy, summer-like conditions on 164 for the Jambuoree™, He
went on bosay that “it was great fun anyway”™ The other logs we received were
from Second Mace winner Butch Schartau, KOBS, with 45 points; Third Mlace
winner John Peterman, ABSG, with 42 points; Norman Hegyi, KG9, 28 points;
Lawrence Seendnei, NELS, 27 points; Ball Bogart, KASCWE, 26 pomnis amd Doug
Beard, KFOVE, 17 points. Congratulations to the wineers. Hopefully condi
tons willl b better mext year

Sanwe the passang, of Lies, FonHOL, tha 20 mwter nact on 14 286 s almost oul of
exstence. There's a couple of reasons tor this. First of all we're lacking a
dedicated net control with a big signal and secondly propagation al net time has
been very poor this winter. | suggest that if we might start an hour earber at 4
"M Pacific I've bevn listemng at thes teroe and 1 think conditions ane better than
an howr later. Let's give il a try

Since | annouced last month that | was starting a new Parts Directory we've
received 23 units. That's a long way from the 250 or so we had on the old hist. T'd
Tiker to remind evervone o consader putting any parts units you might have in
the new parts ditectory. And I'd like toaskall those who still have the units they
had on twe old list 1o give me a call or wnte so 0 can get Those anits on the new
list. The parts directory has been a benefit to all of us, bet's keep ol goimg,. NeCSW
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LETTERS

Dear ER

I was shocked and saddened to re-
ceive the news of the passing of Gary
Whitcher, KTMHE, of Portland, Oregon.
He died January 16th from a massive
heart failure

Gary had a unique wit and sense of
humor that earned him the honor of
being the northwest AM entertainer of
the decade

I remember one Saturday afternoon
on 75 meters there was a large
roundtable, about 11 AM hams, and |
put out a want for a 12-pin Jones plug
that would fit the Gonset Twins | had
got from Gary, When Gary got his turm
he said, “Do you want the one that = 3
rows of 4, or 4 rows of 317 Well, this
caused a big discussion on Jones plugs,
because Gary saiwd it in a way that
sounded as if he was asking a senious
question. One ham remarked he had a4
rows of 3, would it work? When it came
my tuen | said yes, send it to me and 11
use it vertical to make it the 3 rows of 4
that I need. A good laugh was had by
all.

Cary will be missed, (See ER, June
95, pp 37.)
Sam Champie, KD7XX

Dear ER

| thoroughly enjoyed reading the
story aboul the 32V-{) transmulters in
Jan. 96 Electric Radio, | started working
al Collins on November 6, 1939, and
retired May 30, 1984, so | was there
when most of the things happened that
the article covered

Ted Hunter, WINTIL, was hired in
1940 specifically to develop a more
stable VFO. Up to that time nearly all
Collins transmitters used crystal osal-
Lators. The Autotune, a mechanical re-

positioning system, could automatically
retune the transmitter to any of 10 pre-
set frequencies in a few seconds. The
military wanted the flexibility to tune
to any frequency, therefore PTOs were
developed for the ART-13, TDO and
TDH senes transmitters. As | recall those
PTOs used a large diameter powdered
iron tuning slug and were not hermeti-
cally sealed. Roy Olson was the engi-
neer on the ART-13, but | don't know if
Ted Hunter designed the PTO or if he
just worked with Roy on it Engineers
and managers talked things over then
and rank wasn'l very important.

During WW Il nearly everyone was
of draft age, even Art Collins, so our
deferments came up for review cvery &
months. Most of my effort was spent on
the Navy TDH family of transmitters.
They used a pair of 750TH tubes in the
final with a pair of 450TH modulators.
All of the company’s production was
for military equipment. We didn't have
any engineers above drafit age that could
be put to work developing equipment
for production after the war ended.
Theretore, when the war did end and
the company was ordered to stop all
military production, we had to scramble
to develop new postwar products. lohn
Green was placed in charge of develop-
g a new line of broadeast squipment,
for example.

Hermetically sealing the PTOs was
one of the final breakthroughs that
helped achieve frequency stability. |
don’t remember just when that hap-
pened, but it must have been shortly
before the war ended. The company
alsohad a project todevelop a frequency
synthesizer, As Lrecall it occupied about
4 feet of rack space. It was never manu-
factured but provided a lot of know-
b

The company deaded o produce a
new line of ham equipment using the
recently developed PTO. Lou Couillard
was assigned o develop the 75A re-
ceiver, | think that Roy Olson probably
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established the basic circuit concepts,
but Lou did the detail design. Lou and
I were office mates. | was assigned to
develop the 3K using the new Eimac 4-
125A tube and the 310A exciter to be
placed on the operating table beside the
receiver. | wanted to retain a family
resemblance o the prewar 30] trans-
mitters which is the reason for the deco-
rative trim strips. | tried hard to keep
the cost down. This was my first com-
plete transmitter design project. Before
this, | just designed parts of transmit-
ters.

The design of the 32V transmitter was
assigned to Ted Hunter. KW rated 72-
ohm twin lead was available and coax
was starting lo appear on the surplus
markel. Ted was having trouble match-
ing down 1o 25 ohms (on the boltom
side of an SWR circle) with a pi-nel-
work because of Uhe very large value ol
loading capacitance required. | sug-
gested that he add a conl to the output,
and 1 think that thas became the first use
of the pi-L circait in production.

In the 19505 [ was very much a part of
the Collins 558 elfort. 558 transmitters
developed by Bell Labs for overseas
radiotelephone use employed a pilot
carrier system o overcome the fre-
quency stability problem. Art Collins
thought that a suppressed carrier sys-
tem would be better for military and
genetal communications. "Spend the
money on better stability rather than on
the AFC circuitey.” | gave many talks
around the country pushing the SSBSC
system at IRE meetings and at Stan-
dards Committee meetings. It was of-
ten referred to as the Collins Simgle
Sideband system. | served on the MIL-
STD-188C Standards Committee, which
sel the standards to which all new mili-
tary SSB equipment would be built. It
chose the SSBSC system, partly because
it would be much less susceptible to
pmming. Before that time, S5B equip-
ment procuned by the different services
often couldn’t talk to cach other. There

were also competing systems such as
Compatible Sideband promoted by
Leonard Kahn - which was really a hy-
brid AM system which confined most
of the sideband energy to one side of
the carrier by adding phase modulation
to the carrier. The other was the double
sideband suppressed carrier DSBSC
system promoted by John Costas of GE.
It had the same power advantage as SSB
but it took twice the bandwidth. Time
has provesd that Art Collins was percep-
tive enough to choose the best system at
an early stage in 558 development.

Although | didn’t realize it back in
1946 when the frequency scheme for
the 75A was established, it Later became
chear to me that Art muost have had S5B
in the back of his mind way back then.
Warren B. Bruene, WSOLY ex WITTK,
WOTTK

Dear ER

I'd like to take the opportunity o add
the proverbial ‘two cents” to the article
“Uncrossing the R-188 Cross-Modula-
tion” thal appeared in the January, "%
ER.

Mot to detract feom the author's suc-
cesstul and painstaking researchin con-
verting this receiver ooa low-imped-
ance input © but as always, there ane a
number of approaches to resolving a
given problem

I would like to suggest that in unbal-
anced apphlications where a receiver's
high-Z antenna input presents an op-
erational problem one could advanta-
geously use the impedance matching
properties of broadecast RF autotrans-
formers. | have comstructed small toroi-
dal autotransiormers consisting of
around bwenty turns of #24 wire wound
una 17 diameter ferrite core. One end of
the winding is designated “ground”™ and
connected to same; the other end of the
winding is the high-Z unbalanced feed
to the receiver. The first ten tums from
the ground end are tapped and the 50

continued on page 34



Supreme AF-100

Brian Harris, WASUEK
3521 Teakwood Ln.
Plano, TX 75075

Dominating one corner of my ham
shack is an uncommoen, vintage trans-
mitter, the AF-100. 1 know little of the
history of this transmitter, or of iis
manufacturer, the Supreme Transmit-
ter Corporation. Apparently its sales
lite was briet, as the carhiest and latest
advertisements Lhave found arein Q5T
December 19490 and July 1947, respec-
tively. The advertised selling price was
450, Toddane, | know of the exastence of
only four of these units, but surely there
are more T am ool positive where the
serial numbering scheme began, nor the
complete nature of the serial number,
Bt the amat on thae evanaal and sdvertis-
ing photographs s numbered 1072/ 101
M is marked 7 /F /284 Another num-
ber | know is also in the 2000 1§ #2101
was the first, | assume no fewer than
184 units were manafactored

From inner and ouler appearances,
as well as tube complement, the AF-100
closely resembloes the Model 75/ 1IN GA,
by the Transmilter Equipment Manu-
tacturing Company. Ina May 1946 Q5T
advertisement the TEMOO umit solbd for
£495. Both tout only two Tuning con
trols - one for the VRO and ones for the
final amphifier. These samilanties and
the advertising timing lead me to be-
lheve the AF-100 was, in part, a copy of
the TEMOO unit, With bioth manufac-
turers being New York based, one might
suspect the transmitters shared corm=
PO B ineering rools,

The AF-100 covers six bands (80-10/
11 meters) in five bandswitched set-
tings Interesting is that i oflered 15
meler coverage prior o amateurs being
granted that privilege. lts output rating
of 100 watts likely prompted the -T100

designator. Operating modes include
CW, ICW, AM and FM. For readers
unfamiliar with the term, ICW refers to
2 UW mode in which the transmitted RF
is actually a keyed AM tone, taking
advantage of the increased peak ampli-
tude availlable in the AM mode. W one
believesthe advertising, the AF- 100 was
the first amateur-specifc transmitler o
stpport the newly approved 10/ 11
meter FM mode. The deviation is ad-
justable by the modulation control for
ecither narrow or wide band operalion
bt the manual has little detail desonb-
ing how 1o achivve proper bandwadth
frovm band to band

What is also unique about the trans-
mitter is the design of the bulter /multi-
plier section. IEs tuning tracks the posi-
tion of the VEO knob, eliminating an
additional adjustment following a fre-
gquency change. OF course when using
o of the bwo crystal positions (only 80
meler crystals are allowed), the VO
knob must be set 1o the approsimate
crystal fregquency so this section wall be
tuned correctly . Mid-stage tracking was
st the norm i the mod-to-Late fortwes,
placing this transmitter techmcally
ahead of others (n the other hand,
bandswitching is not so modern with
e AP T, e do s plug-in final tank
conl. This engineering decision pugzzles
e, as other transmitters of the era aban-
doned such technology. The cabinet had
sufficient room lo allow mcluson of &
final tank bandswitch, although it
wisthd have been difficult to do s and
maintain the sphit tank-link coupled
output configuration

U the subpect of cabinet room, the
AL TN wing my award for being casy
toowork on, as it likens to my 57 Chevy,
Rarse thee lood and erawl inside. The
bottom side is equally spacious, with
room for large hands and a larger sol-
dering gun. The thick, one-piece, plated
steel chassis shides out more casily from
its eqqually thick steel cabinet than one
might expect considening its mass



Front view of the Supreme AF-100.

At 145 pounds, it earns a spot as my
next heaviest transmitter, second only
to the better known Johnson Desk Kilo-
watt. Having U-shaped steel feet, in-
stead of rubber, the unit is definitely
hard on the operating surface. With the
exception of the tubes, all components
for the FM modulator, VFO and associ-
ated buffer are neatly isolated inside a
three-chamber casting which provides
excellent mechanical and electrical iso-
lation.

Boasting a complement of twenty-
two tubes, the RF design is typical of its
day, the exception being the final am-
plifier. The VFO is a 6J5 in a grid-plate
configuration, with a range of 3.4 to 4.0
megacycles. During FM operation, a
6AC7 performs as a reactance tube
modulator. Following the VFO is an-
other 6AC7, doing double duty as a
Class A amplifier or crystal oscillator.
This stage drives the four 6L6's in the
buffer/multiplier section. Depending
on the band selected, one or more of the
61.6's double or triple as required. The
tuning of these stages is interesting. A
wire cable couples a pulley on the VFO
shaft to a miniature rack-and-pinion
assembly, which does the necessary
rotary-to-linear movement conversion.
The rack gear slides a quintet of brass
slugs within the B&W mini-ductor coils
mounted under the chassis. Unlike fer-

rite, increasing the penetration of a brass
slug into a coil decreases its inductance.
Knowing this might save you grief when
grid dipping or aligning similar cir-
cuitry. The buffer/multiplier section
drives arare3D23 final amplifier, an at-
the-time state-of-the-art tetrode manu-
factured by both United Electronics
Company and Lewis Electronics. This
is one significant difference in the AF-
100 and the TEMCO unit, which uses a
more common 814. Five plug-in B&W
coils (Model 2175 through 2179) fulfill
the output tank inductance needs. These
link coupled coils are the same type
often used in push-pull amplifiers, how-
ever, in this single-ended design the
unused coil half creates negative feed-
back for neutralization.

In the audio department the AF-100
is predictable, but how many truly dif-
ferent ways can you design a speech
amplifier and modulator? A 65]7 serves
as a speech amplifier whose output ca-
pacitively couples to the 6]5 driver grid.
Transformer coupling links the 65 out-
put to a pair of push-pull 807 modula-
tors, running AB2. The modulation
transformer is hefty and runs cool and
quiet during operation. As mentioned
earlier, the AF-100 can operate I[CW. In
this mode, a 65N7 is employed as an
astable multivibrator, oscillating be-
tween an adjustable 400 to 1000 cycles.

continued next page



Supreme AF-100 from previous page

Top view, looking through the lid.

When keyed, it drives the input of the
6]5 driver, bypassing the 65]7. Along
with keying the audio section, the VFO
is also keyed, resulting in an intermit-
tent, yet modulated carrier.

The powersupply was designed well,
with its duties delegated to three trans-
formers and three chokes. A pair of
866's provides 1400 volts (key down)
for the 3D23. The 807's receive 650 volts
from a 5R4. Using a different set of taps
on the modulator supply winding, a
second 5R4 produces low voltage for
the RF stages. Supplying low voltage to
the audio section is an 80, which affords
further isolation. A 6X5 fulfills the bias
supply requirement. Regulation of the
plate voltage to the reactance tube
modulator and VFO, along with the
screen voltage to the VFO amplifier
comes froma single VR150. Attesting to
the overkill design of the power sup-
ply, L know of an AF-100 with modifica-
tions which include replacing the 3D23
withan813and replacing the 807's with
6146's. These changes roughly doubled
the transmitter's output with no reli-
ability issues. On the other hand, the

high voltage choke in mine must have
failed as it has been replaced with an
incorrect (yuk) version.

Controls for the AF-100 are simple
yet adequate, with all but one being on
the front panel. The exception is the
frequency adjustment for the ICW tone,
which resides on the rear panel next to
the two AC fuses. On the opposite end
of the rear panel are two pairs of ce-
ramic standoffs for connection to an
antenna and receiver, directed by a
transmit switch-controlled internal T/
R relay. The microphone and key con-
nectors are conveniently located on the
spacious front panel, which is a
restorer's dream with its raised features.
The front panel was apparently stamped
with a negative pattern die, leaving the
lettering, logo and other features higher
than the rest of the surface. Although
my panel did not require it, restoration
would merely require stripping and
repainting, followed by a light sanding
of the raised areas to expose the native
aluminum. The script Supreme in the
logo block is bright red, adding color to
an otherwise bland panel. A touch of



Bottom view.

personalization was offered with the
purchase of a new AF-100, with the
purchaser's call sign being engraved in
a plastic plate located in the top right
corner. Admittedly, l am partial to trans-
mitters with abundant metering, for |
have caught myself more than once try-
ing to dip either the final grid or modu-
lator plate current on my single-me-
tered DX-100. With three panel meters
constantly showing modulator plate,
amplifier grid and amplifier plate cur-
rents (from left to right), the 3D23 final
can rest easier when I am at its controls!
The front panel might be more aestheti-
cally pleasing if greater symmetry had
been achieved by slight repositioning
of the meters and two tuning controls.
This would have been at the expense of
reduced isolation between the final tank,
the VFO and the buffer/amplifier sec-
tion, so it was probably best avoided.
Designed and built when big was good
and bigger was better, AF-100 mechani-
cal dimensions read 29-1/2" x 20" x 11-
3/4" (W/D/H), not exactly the rig you
would want to take camping. On the

plus side, its rugged and serviceable
design suggests it will be useful long
after we are not.

When 1 acquired my AF-100 it was
mechanically and cosmetically in good
condition. Due to other projects, itdidn’t
rise to the top of the restoration cue for
almost a year, when my good friend
Dennis Petrich, KBEOQ, came to visit.
Dennis anticipated a three-day week-
end of boat anchor restoration, but in-
stead I enlisted his help to install lami-
nate on desks destined for my ham
shack. On the last day of his visit we
were out of construction tasks so we
decided to tackle the mechanical and
electric restoration of this formidable
monster. After a quick cleaning and
lubrication, Dennis attacked the rig with
his normal vigor and expertise, quickly
making measurements and observa-
tions (he had all the fun). Since the
original design contained only a few
paper and electrolytic capacitors, we
decided to do an across-the-board re-
placement, although the original com-
ponents were not that bad. Out came

continued next page



Supreme AF-100 from previous page
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Ad from QST, May, 1947



the soldering gun and | carefully in-
stalled a small handful of new parts.
We had a break as every resistor we
measured was within lolerance. A check
of the tubes brought similar good news.
A junk box look-alike replaced the bro-
ken plate swilch,

Within a few hours it was time o apply
power (slowly band wedid. We made it o
first base - no smoke, no sparks. One Sob
glowed a hittle oo blue for comfort. A
usexd pair of IB2H's replaced the question-
able mercury unit and its mate. With the
final tube and tank coul out and with the
help of a nearby recever, we determined
the VIFOY was working - so far so good It
was time 1o install the final. After deter-
mining where the controls had 1o be for
CW reading the manual first would have
saved time), a tap on the hand key got us
to second base with mone than adequate
grid curment. Remember, no mid-stage
tuning, revuired. Dare we try transomil-
timp? Alter gently installing the S0 meter
tank coil and attaching a dummy load we
applied plate voltage and tapped the key.
Wieearrived at third base withonly slighily
high plate current - still no smoke. A lew
outward moves of the coupling link net-
ted the desired 100 mA reading, Grab-
bing the closest DR M, we tried the moduo-
Fator ard wirre pleasiod when clear audio
ponrred fromn the mwonitor receiver. Was
this home plate? Mot yet OF went the
dummy load and on went the tuned
feeder. Shortly after twieaking the final
we Jogeed a sucoesstul AM OS50 and we
were home, 1 was no surprise when that
first contact replied he had never heard of
an AF-100, on the air or off! Don't we all
wish our restorations wenlt so smoothly?
Looking back, the hardest part was haul-
ing the ransmatter bo and from the ga-
rage for compressed air cleaning

Now that | am familiar with the nig. 1
can say ils operation s straightforward
and predictable. Although it has the
capability to directly drnive either a co-
axaal or balanced line, | prefer using an
antenna tuner. This allows me 1o fully

load the final without having to vary
the link coupling, an act that requires
raising the lid and waiting for the HV 10
discharge. In a hurry, | have done it
with the plate vollage on and the
microswitch on the calinet lid by passed.
I don't advise this. After all, 1400 volts
are nearby and hazardous 1o one's
health. My only complaints surround
the VIFO. There is inadequate VRO
bandspread, as ithe semicircular rota-
tiom of the VO tuning capacitor is tra-
versed m o a mere 2-3/4 tums of the
vernier knob. On 80/ 40 meters this =
not objeciionable, but on the higher
bands one nevds a steady hand o zero
beat the receiver. There s also exces-
sive backlash when decreasing the VRO
frequency . This comes from gravaty try-
g to pull the slug tuning assembly
down. Another related peculianty s
that mcreasing the VFO fnsguency is
easy bul decevasing it is Jdilficull, as
gravity and friction often combine to
overcome the vernier clutch torgue ca-
pability, causing shppage. From a cold
start on 8 meters, the VRO dnifits down
about 2 ke over 1-1/2 hours, with most
of the delta occurring in the first thirty
minutes. Temperature compensation
will soom correct this ervant behavior,

I have grown aceustomed to having
o esgplanm the AF- 100 during Q50 and
da it with pleasure, for while the AF-
10D 45 ot my favorite transmiller to
aperale, it is my favorite. This, | sup-
prose, stems from ils racity, ruggedness
and mass. Should you encounter one
for sale and have a big friend (o help
carry il, go for it | doubt your purchase
will be regretted. I anyone can add 1o
my meager AF-10 hastory, or if you
have one, please contact me.

Lastly, | offer my sincere thanks and
appreciation to Bob Vasilow, W2ZVDX,
for providing AF-100 related mforma-
tion, o Denmis Petnch, KOEDO, for
assisting with the restoration, and to
Adam Tober tor his patient photogra-
phy. ER



A 1927 Hartley Oscillator

Part 1. The AWA 1929 QSO Party

Bob Dennison, W2ZHBE
82 Virginia Ave,
Westmonl, NJ 08108

In 1971, the Antique Wireless Asso-
cltation (AWA Dmdtated the O1d Timer's
Contest in which members work each
uther using pre-1941 transmitters and
receivers. This contest uses the bands
from 160 1o 200 Normally beld inearly
Spring oF Late winter, thas conlest was
so popular that the AWA decuded 1o
introsduce another contest o be held in
thie fall or early winter. This new con
test, known as the 1929 OS50 Party has
the following rules:

1. Thee transmuitter must be g self-excited
oscillator, Mo MOT'A or crystal

2 Power input may not exceed 10 walls
except that Trom midnight to 8 AM, 20
walls s permitied

3 Any antenna system may used

4. Freguencies: 35803600 kHe.

5 Exchange: BST and power mmpul.

It is suggested that a straght key bye
wsasd . 1t also adids 1o thee fun of you s a
n-r‘vrmf.jhvr recewver or other v nlage
reCeIveT

It is mook mecessary thal your transmil
ter bee o actually banlt betore 1930 An
artiche mn the AWA's Ol Tomer s Bulle
Fin (UYTR) an December 1987 stated that
it s perfectly acceptable to Bukd o repe
lica transmitter wsing new parts just as
long as you use old-bme circaits and
tubes that were available during that
era. This opens the door so that anyone
who wishes to joan the fun can now do
so. Naturally, for masimum enpoyment,
you will want to use as many genuime
old -time parts as you can hind

The efficiency of most low-power selt-
excited oscillators will usually range
from 25 1o 50 percent S0 your power

[1Y

output will tvpically run form 2.5 10 5
watts. Now some of you are going o
wonder if its possible to work anyone if
you are limited to such low power, The
contest resulls listed each year in the
OTH clearly show that low power is
only a minor factor - skill and patience
are much more impaortant. The 1929050
Party often attracts up to 40 or 50 en
trants and many operators succeed n
working the maponity of those stations.
Table 1 shows that evien stabuons run
ming much less than the masimum au-
thorized power can do gquite well. OF
course, many of These fellows are well
known crackerjack operators. Bul they
need o work yvou so they will always
slivwy down Lo your hrﬂ‘t"l’. In fact, most
IS0 10 s comtest seem o be rather
Laid back and friendly - reminiscent of
the early years of ham radio which,
after all, i the whole wea of this OS50
party. | have met many of these opyera
tor= at the AWA's annual Fall Conder-
ence amnd they are withoul esoepluon
extranrdinary people whose fnendshap
| treasure. All of us look forward o this
event like kids wating for Christmas
Typical Old-Time Circuils

Most confestants Lavor the Harley os-
cillator, see Figure 1-A. A well-buill
Hartley s normally very stable and gaves
a oo T notes For best resulis, a high-2©
tank is necessary. This results inoa large
circalanng tank current so the tank coilis
vsuaily made from 1/47 copper tubing
and 15 supported on a pair of honzontal
wlass towel bars or on bechive imsulators.
The Hartley s casy o adjust for proper
excitabion and loadmg but # does have
one problem. As usually constructed, the
rotor of the tumng condenser is not at
ground RF potental so there 1s a hand-
capacity detuning effect.
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YEAR STATION TUBE &/0R INPUT # 0S0s
CKT USED WATTS

1983 W2ZAN 112A 4 i
1984 wWACOC 10, TNT 6 11
1985 W2RJ1 ov-202 7.5 20
1986 WZFFU CX-301A 1.5 a8
L1987 WiDX 45 & 17
1988 WHZMVE 210 6 22
1989 K2LP 210 7 23
1990 WiRYM 45 f 20
1991 W1YG p-p A45s 5 40
1992 K2ZOA 10 5 28
1993 WiINV 10 3 15
1994 KiDZ Hartley 2 29
Table 1. Representative scores of some stations
running less than ten watts input.

Some constructors provide an insu
lated shaft extension or, better yet, a
grounded metal panel. These precau-
tions were not common tn the varly rigs
atd often led to considerable frustra-
Hom and, not infreguently, out-of-band
operation. In those days, no one knew
what his exact frequency was - he sim
ply tried 1o stay inside the band. When
he called COQ, he tuned the whole band
lovking fora reply. The ARRL suggested
that hams make wse of QL {tuning low
to high) or QHL but tew followed this
procedure,

The Colpitts oscillator, Figure 1B,
eliminates the problem of the "hot’ rotor
but introduces a new problem. There
are now bwo buming condensers and the
ratio of thewr capacitances determines
the excitation level. Thus they should
be ganged. You may recall that nearly
all gnd-dippers employ the Colpitts cir-
cuit and use a spht-stator tuning con-
denser. The frequency band used in the
AWA contest (3580- 30600 kHz) 15 50 nar-
row that it would suffice o vary just
one of the condensers. Thus the Colpitis
really should find wider acceptance in
the 1929 QS0 Party.

n

A few hams use the TITTG oscillator,
Figure 1-C. Fevdback i= by means of the
prid-plate capacitance of the tube, You
tare the plate for mimimam Tpand then
tune the grid Tor the desired freguency.
The advantage of the TITG s that the
roltors of both tuning condensers are at
ground RF polential. The TNT, Figure
1- D, s similar but ormats the grid tuning
condenser. Instead, the grid coil has
more turmes and s broadly self-resonant
at the desared frequency. The TNT s
well named - in the hands of a novice, it
s very bricky and ditficult to tame. L is
infamons for its atrocious note and ten-
dency to drill

The circuit is deceptively simple and
theretore attrachive tothe beginner. My
advice 1 to shun it unless you are an
electromos expert or really do desire a
1925-15h signal. In the old days, a ham
might report that "or sigs pdc” where
pdc meant ‘pure direct current’. But,
with a TNT, it well might mean “pigs
devouring com'” Even so, you will hear
a few statwons using TNT nigs - they add
an unmistakable old-time Ravor 1o the
1929 QS0 Party.

ANl sell-excited osallators should be

continued next page



A 1927 Hartley Oscillator from previous page
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powered by a well-regulated and well-
filtered power supply; otherwise, the
signal will exhibit chirp and a buzzing
sound due to AM and FM modulation,
You will hear a lot of this during the
AWA 1929 QSO Party. Not a few of
these stations will receive OO notices. |
received one in the 1984 spring contest
for chirp. | quickly modified my trans-
mitter to eliminate the chirp - see ER
#74, June 1995, A "1937" Transmitter.
One of the highlights of any AWA
contest is working W2AN - the AWA's
headquarters station in Holcum, NY.
Bruce Kelley is the chief operator. Dur-
ing the spring contest, he uses an 807

12

rig with primary keying that results in
a beautiful bell-like tone. You will also
be very pleased when you receive the
distinctive and unique QSL card from
2AN.
Old Time Tubes

Most contestants use the 210 tube
which RCA introduced in 1925as a new,
powerful audio output tube. But "10s
are getting scarce and if you find one it
will probably cost anywhere from $15
to $25. Even the wartime version (VT-
25) is hard to find.

Next best choice is the '45 which came
out in 1929. But these also are very
scarce and expensive. Some fellows have

continued on page 35



Plate Current Versus Maximgln Power

Ip.pwr

by George Watson, WOLOB
13546 Omega Dr.
Littleton, CO 80124-2522

I'm sure that most amateurs, at least
of the AM type, have tuned an ampli-
fier and found that the maximum power
may not occur at the point 6f minimum
plate current. A few weeks ago I found
this condition toexistina Valiant trans-
mitter [ had pulled off the shelf to evalu-
ate. Except for this power problem, the
unit worked well and sounded good on
the air. It was still a little touchy in
tuning, as | had remembered from pre-
vious experience with the Valiant.

The condition would probably have
gone unnoticed except for the fact that
it seemed to go to extremes. That is,
tuning a little to the high frequency side
of resonance caused the output power
to rise from 110 watts to 140 watts, the
current to rise from 300 mA to 450 mA.
I know some commercial transmitters
even recommend tuning slightly off
resonance but this extreme condition in
the Valiant made me curious as to what
was amiss and why.

My first thought was neutralization.
However, checking, and even re-neu-
tralizing made no change in the prob-
lem. A few fellows I talked to on the air
had seen the condition exist at one time
or another - some had never checked to
see if the condition existed in their
equipment-butnoonehad any ideas as
to the reason or the solution.

The bias settings were normal, the
final tubes were of the same manufac-
turer (RCA) and very similar
transconductance and [ was making the
checks into a dummy load to preclude
output reactive effects. The next
thought, then, was to look into P’i-net-
work design to see if | could find any
insight into the problem.

An examination of Equation 3 shows
that (Q* + 1) must be equal to, or greater
than R1/R2. (The main tank coil calcu-
lated to be 4 uHy, the aux, 1.4 uHy).

The Valiant plate load, R1, at the point
where | was testing is plate voltage
divided by twice the plate current, or,
Ebb/21b = 660/2X.330 or 1000 ohms.
The Pi network thus has to match 1000
ohms to the 50-ohm coax (R2), or a ratio
of R1/R20f20:1. The question then s, is
Q*+1 = R1/R2?

Qmust be greater than V20-10r4.4. In
turn, from equation 2,0 =RI1/XC1, or,
1000/ XC1. XC1, worst case, is C8 (two
120 pF var.) in parallel with the 350 pF-
C39 combination, when the variable is
near its minimum setting, or say, 20 pF.
C total is then 350 + 2x20 or 390 pF. XC1
=1/2 Pi FC or 105 ohms at 3880 kHz.

Q, then, is 1000/105 = 9.5, a value that
exceeds the minimum requirement, as-
suming that all the capacitors are cor-
rect. A quick check showed one capaci-

continued on page 36

Four equations define the Pi-network: |

1. R1>R2
2. XC1 = R1/Q
1
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The Hallicrafters SX-18 Sky Challenger 11

Chuck Teeters, WAMEW
841 Wimbledon Dr.
Augusta, GA 30909

AMERICA'S GREATEST

The SKY CHALLENGER Il

COMMUNICATIONS RECEIVER VALUE

1938 was a good year tor Hallicrafters,
with a line of receivers from the DDR-1
Diversity Skyrider to the S5-19 Sky
Buddy. Other than the DDR-1 the top of
the line was the custom order SX-17,
followed by the SX-16. The bottom end
was the 5-20 Sky Champion and the 5
19. In the middle of the line, the 1936 S
15 Sky Challenger was repackaged as
the SX-18 Sky Challenger II using the
same new cabinet as the SX-16 and -17
The Sky Challenger 1l did nothave an S
meter and the meter cutout in the panel
had animage rejector dial. Hallicrafters
called this the Infinite Image Rejector,
and promoted the receiver as a great
engineering advancement eliminating
image response

While | read the catalogs in 1938, my
grass cutting income made it a fantasy
land. | did have an 5-14 Sky Chief how-
ever that was my ticket to amateur radio.
The S-14 made me well aware of images
and I wondered about the SX-18

14

Before the days of double conversion
receivers, images were something you
put up with. Most receivers from the
W's used 465 kHz IF. This gave a re-
ceiver an image which was 930 kHz
from the dial reading. With one RF stage,
my Sky Chief heard the image just about
as well as the desired signal. While QRM
was not as great in those d.lys, having
an image from a high powered short
wave broadcast, complete with a long
winded foreign language announcer in
the middle of 20 CW didn't help QSOs
in the slightest.

The SX-18 was billed as having no
images, due to the revolutionary infi-
nite image rejector, and | looked for
that to be the panacea for all the cheaper
receivers like my 5-14. Apparently it
was not to be, as the SX-18 did not show
up in 1939 nor was the image rejector
ever mentioned again.

At the 95 Shelby, NC, hamfest [ saw
a very decrepit looking SX-18. A little



dickering and | was out twenty dollars
but 40 pounds heavier. Some previous
owner had painted the knobs red, and
had hand lettered the controls with vel-
low paint and a 2 inch brush, but it
appeared to be complete. One aisle over
I found a manual for the SX-18 for §2

Obviously the SX-18 was to be my next
project, and 1 eould find out about the
image rejector Hest hand,

The SX-18 had been in damp storage,
judging from the rust, but only had two
bad caps, an open audio output trans-
lormer, needed a new line cord, and
6K7 and it talked up on the broadcast
band. 1 cleaned the band switch and it
worked on all bands. The 6 1o 16 M2
band wouldn't track and 1 found the
oscillator on the low side. With this
corrected 40 and 20 meters fell into line
with the dial calibration. 1 pulled the
front panel oft, stripped, repainted, and
labeled it Cleancd the red paint off the
knobs and the SX-18 looked like a com.
municabions recever. | found W3KT?
penciled in on the chassis, so | wonder
if he was the original owner of this SX -
18,

The SX-18 has great bandspread for
an old receiver. The tuning rate is less
than 20 kHz per revolution of the
bandspread knob. And it's a gear drive
with no backlash. Too bad it doesn't
have a calibrated bandspread dial. Two
problems however are BFO hum and 1F
leakage. Heater cathode leakage in the
VFO produces 60 Hz modulation when
recerving CW or SSB.It's not a problem
onCW, in fact il grves a pleasant buzz to
the signals. On S58 however it pro-
duces a gravelly sound an all the voices
that is not very pleasant, and makes
tuning S5B difficult. DC on the BEQ
filament was the only good cure. The
crystal phasing capacitor s hot on both
sides, so when you touch the phasing
knob you act like an antenna and any
signal or noise at 465 kHz is passed into
the grid of the first IF amplifier

The image rejector dial connects

15

through a llexible shatt to.a metal box 6~
by 27 m front of the rectifier and audio
tubes. Taking the cover off the box re-
vealed a vight angle drive to a 15 pld
varable, with a wire going under the
chassis 1o a coil, nothing else. The im-
Age repecton i1s a serivs tuned cirouit con-
nected between the RF amplitier grid
and ground on the 6 to 38 MHz bangds,
The rejector tuning dial is calibratid
SV KH from the resonant reguency of
the series circuit, 1o correspond with
the main dial frequency. provides a
low impedance between the RF prid
and ground at the image Treijuvncy

To tind out how effective it is | con-
nected up my HE signal generator to
the -18. On 40 meters the image was 23
dB down regardiess of the fepecton un
mg. On 20 meters the image was 13 dB
down without and 20 dB with the e
tor tuned for max rejection. On 10 meters
the image was down 4 dB without and
7 dB with the rejector On 20 meters the
desired signal was also knocked down
2 dB and on 10 meters 3 JR by the
repecton tumimg,. Tunmg, the regector also
pulled the vscillatye Irequency o little,
Varying the RF gain control had more
ellect on oscillator frequency than the
repechor tuming however.

Surprisingly the 18 is very good
about warm-up dnift and overall stabil-
ity. From a cold start on 80 meters it
drifts about 1500 Hz and on 20 about 4
kHe Line voltage changes of 5 volis
cause the VW pitch to jump 200 Hz On
H meters after a 15 minute warm up ot
needs a shight touch up about every 10
minutes during an SSB roundtable. It is
much better than my 1946 HQ- 129X iy
stability and warm-up drift. When it
comes o sensitivity the Hammarlund
has the edge on 10 and 20, but they are
about equal on the lower bands. In se-
lectivity it's also a draw, but the -129
has a better crystal filter, The - 1295 noise
limiter is good, and there are times |
wish the -18 had one. | would sure like
to compare the SX-18 to a Sky Chief but
Marty, AAIRM will not let go of his,

continued on page W6
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Michael Collins, WBAAGU, at his AM/vintage operating position. He operates
160, 80 and 40 meters.

- A ; i ’

: Sidca- u i % —Fay
Walla, Wash. hamfest September, 1995. From the left: Brent,
KA7FFB; Sam, KD7XX; Craig, K7SKP; John, KA6GQE; Jeff, W7ID; Dick, WA7EHE; Al,
K7IEY; Pat, K7YIR; Jerry, K7LFE; Darryl, W7NVB. Photo courtesy of K7YIR.
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AM'ers at the Walla



Hank Brown, W6DJX, in his hamshack. There's lots of interesting gear in this
photograph. Photo courtesy of K6PFW.

Some well-known AM'ers at the Grays Lake, Illinois hamfest, September 1995,
From the left: Pat, WB9GKZ; John, KFOXH; Bruce, WIOQAH and Terry, KBOAUP.
Phote courtesy of K9R].
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Collecting/Repair/Restoration Tips

Servicemaster Tubes

Recently | serviced a HW-101 which
was not functional | tested all the tubes
i anemission bester imy quick method )
and they were gowd, When things still
did not work, |  used my
transconductance lester, The tubes still
measured good. Finally 1 palled out the
sipnal generator and seipeand traced i)
tothe defective areas. Sulstituting tubes
for the existing tubes, the rig roared
back to life. | placed the tubes back in
the tube tester and they still checked
god. As | was placing them in the
trash, 1| noticed they were
“Servioemaster” tubes. A lew months
earler, | had the <amwe eaperience with
another “Servicemaster” tube. These are
foretn tubes sold at the end of the tubse
era. My belief = that the wnsclating
material in the tube s eaither contami-
nated or has very poor quality at nor
mil radio frequencics,

In decades of repairs, | have nevier
had similar problems with other brands

vet | have now lound three
“Servicemaster” Tubes that failed at nor
mial frequencies, even though they are
good atl [N These tubes were 2 (AEAR)
and | (12AT7)
Colin Lamb, K7FM

Coax-Seal

Mo doubt most hams have experi-
enced this frustrating scenario: Youw are
busy working onan electronic building
progect, or trying o UL OF Service a
rig. when suddenly a vital piece of hard
ware, or small component drops into
the innards and appears itretoevable
This siluation calls for use of longnose
pliers or tweezers to aid removal, but
due to the close quarters they just don't
work. The level of aggravation and an-
gy verbiage then begins to rapidly rise!

14

As an avid builder and restorer of
clectronic gear, | was often confronted
with this problem. This led me to arrive
at a rather neal, workable solution,
namely:

Take a small amount of "Coax-Seal” *
andd torm it into a ball about the size of
a peas Firmly maold, and adbheee o o the
end of a small diameter plastic or wood
rind Coax-Seal isa very tenacions mate-
rialand virtually adberes toalmost any-
thing. By lightly touching the prepansd
end of your new retrievable tool to the
lost part, ot s readily plucked from the
depths of your cquipment. It s also
useful to start nuits, place lickwashers
ur put screws into hard-to-reach holes.
Its also great in retneving wine cul-
tings and solder spatters

* Covan-Seal Material is normally uti-
lized 1o seal coax Fittings, antenna con-
nichions and parks from moisture and
corrosion. I s manufactured by Uni-
versal Electronics, Inc. and should be
available from your local supplier
Many hams have wsed i1, and you may
still have o partial roll keft in the junk
b
Roger C. Laun, WILVYV

Broom Straw for Meter Needles
Fhave recently found an old Mercury
Electronmics model 204 tube tester, This
model was formerly used 0 the elec-
tronics stores so that customers could
check their tubes. The wester Teatures a
Tas meter. The needles in these mcters
were oniginally made of paper. which
of course detenorates over time, To re-
place the missing needle. L glued a small
prece of straw from a broom to the meter
movement with crazy glue Other ma-
terals | had tried were found to be 1oo
heavy, restricting proper movement of
the meter.,
Al Persichino, WA2ZEMB



VINTAGE NETS

Westcoast AM Net: Moects informally, mghtly on 3870 a0 4 T Wednesday af 900 P8 IFT
they have their formal AM pet which mcludes a swap session. Net control rolales
Calitornia Early Bird Nel: Wedpesday night= ol 8 'M T on W65

Southeast Swap Net: Tussaday nights af 730 ET on 885 Net control is Andy, WAIKCY. This
samme group abur has o Sunday aterpoon net on I8685 a0 2 M E]

Exsterm AM Swap Net: Thursday evenomgs on 5555 a0 7 MVET Thie net i o the eschoamge of
AM relatesd squipmaent only

Nosthwest AM Met: AM sctivity daily 3 M -5 PM on W5 This same group mevts on &
meters (50 4) Sundays and Wednestbays at 5400 PT oandd on 2 mecters (T8 4) Tosalays aml
Thursdays a1 &00 ']

K&HOI Memurial Twenly Meter AM Net: Thes net om 14 756 has been in oonlbimososas
operation lor 31 beast the Last 20 years. 1 starts a0 500 PM T, 7 davs o werk and weally goes
for abswat 2 hours. Net controd vares with propagstnen

Arizons AM Net: Movts Surmmlays ot 3 T8 MT on 3855 On b meters (5143 this o meets
at B 'MW MT Saturdays

Colorade Morning Met: Anantormal group o AW ers et logether om B0 Monbay, Wed e
day and Fraday mormngs ol 7AM MT

D=0 Net: This med mecets on 7290 at 2 PM ET, Sondaye. Net oomt oo e lim, NSLUV. Thes osd
= all about entry level AM ngs ke the Heath 1960

“.i-lil.j’,’ Net: I sn’t necessary o check o owalth solibaey gear Bul That what thes neet ax all
aboul. Net contood s asually Walt, KHEV, bul somistames of robales Go other opes. B slarts sl 5
AM ET Saturday mastomings on 18ES

Westcoast Military Kadio Collectors MNet: 8Mocts Frooat 2800 foswcal om WEE0 and Sat ol (18060
Tocal oo 94950 5 o - OEM. Net contood o Tosm, WASOTE o Amady, KIwnTKY

[:"I Hair Net: The osbddest Qo omae ool tha oldesi) Tl meder AM et I meeis om Diesaday
oights on 1945 al B "M in the winter and 9 PM ET in the sammies

Vintage CW Nel: For CW ops who engoy usimg, viodage equipmend This s ol a tralttic nel;
5|:l|:h|.!1! is nol dmportant Thee el meets on 148050, Salundays at 1 PM T Mot comirol s Tracy,
WhHaTMY.

Vintage 551 Net: MNet comteol s Chuck, NSSWO, The gromp meels on 10293 o001 M OT
Sumlay altermoons

Collins Users Net: The aldest of the asersnet 1 meets on D8 200 Samday aftormoonms ot 2 1'W
CT. The net control mevolves, Thisgroug also gets togetbar fore an infommal ragchiew on 3805
Tuesday evenings at 7 '8 CT

Drake Users Net: Another relatively miew et This geoop gets together on 38565 Saturday
nip‘jﬂ:s at B M ET. MNet controls are Onss, KBREZX, Don, WESCE Hoby, KEEE amd Huoey,
Knawn

Heath Users Nel: A new el started by Sacty, WB2FOUSS Met confrol s shared by Frsd,
AASLW It mevls on 14 27% al 4 PM CT Sundays, Check imoome eriher AM o S50

Swan Users Net: This groop meets on 14 250 Somday afternoons at 4 PR OT The net coanteol
s usually Dean, WASAZE

MostalgialHi-Fi Net: Mects on Pradaye ot 7 P8 PT on 1900 This st s been mesting sme
1978

K1JCL 6-Meter AM Repeater: Losabed in Conmectent of operates on SO0 in and 505 out
JA AM MNet: 14 190t 0100 UTC, Soturdays and Sunadbays Stan Tapma, jA] EE% % i et comnbrnd
Fort Wayne Area -Meter AM Net: Mectsmaghtly 20 7 P8 ET on 50050 MMz This net has been
meeehing, sinor the late S0P, Most members are ssing vintage of homeboew gear

Southern Californias Sunday Night & Meter AM Net: 5 P8 Sonaday s om S04 Nt combrok. ane
Dan, KY&1 and Scooit, Kal'YT" Informal, supports restoring old gear arncd msing ot on the aar
Loan grar available for thaose wantng to pan m

Westooast $0-Meter Sunday MNet: Net contosl vanws The g AP et o Tl <t arteng ot BT'M
i

"



Heathkit Manuals
Part 3

by John Hruza, KBOOKU
2521 S. Holly St.
Denver, CO 80222

Fhis artiche concludes our list of
Heathkit manuals, covering all manu-
als nit covered in oour two previous
articles, along with their Heathkit or-
der numbers. As in those articles, all
manual numbees should be preceded
by "S9" Forexample, thie complete num-
ber Tor the X235 Amatear Transmit-
ter, shown below as 5123, 1% 595.121
Exceplions o this are old style num-
bers like FM3Z (for the FM-1 FM Tuner)
and special numbers Tike W0-1405 (for
the H-11 reference cand )

Bat first, there 5 3 cormecton o the
Communicalions "'qUIpmrlll list,
prnted i ER BT8R, for (Wiober 1995
Thas artiche histed the manal number
for the HP- 10 Transistoreed Power
supply as 595332, thes should have
been 595122

The Test Eguipment article, printed
i BRSO, for December 19495, ine laded
additioms o the Commumications
Equipment list. Here are more commu-
nications equipment manuals:

Muodel Manual Equipment

X-35 511 Fransmatler

X -0l 5 a5 Framsmiltery
5

HA-MIIA 2054 2M M Amphitier
HI»-20 5332 Crystal Calibrator
HP-I3A 50158 X Power Supply
HR-1680 5183 Keoeiver

HW-I2A 5829 oM S5B sovr
HIX-1681 52290 5-Band CW xmir

PS-117% 52315
SA-2060A 5-2971

AL Power Supply
Antenna Tuner

S5A-50010 52505  uMatic Keyer
SB-201 52207 HF Linear Amp
SB-3n 5822 5-Band Receiver
SH-M03 51124 5-Band Receiver
SH-401 5823 5-Band xmitr

SB-4m 5947  S-Band xmir
SH-500 5993 2Meter Transverter
SB-630 51178 Station Console
SB-050 51401  Dig, Freq Display

And here are additional manual
numbers for the Test Equipment list
itseli:

Maodel Manual Fquipment

AV-a 5147 Audio Voltmeter

C-2 58 Condenser Checker

ClIM0 - 51466 Auto Timing Light

CM-1550 52273 Engine Analyser

COR2000 5-2000  lgnition Analyser

" S-2011  Ignition Analyser &
ALCissorivs

-102 SI298  Frequency Scaler

IB-1101 51402 Freguency Counter

IM-5218  5-1972 VTVM

-2 5456 3 Osalloscope

HO4215 51986 35 MHz scope

04510 51619 15 MHz scope

0.7 51 Oscilloscopse

T%-3 577 TV Align. ¢am

I'he abwwe correction and additions
are thanks to KBICM, KFaNGW and
WOHS. KBACM and WOHS, as well
as KEWI' and N2TVL, also contribuled
to the following hists of Entertamment
and Computer Product manual nume
bwers
The Heathkit Manwal Cross-Reference
List, Entertainment Products:

Model  Manual  Equipment
AAIA 54071 Amplificr

A AR 5359 Hi-Fi s
AA-1H 5398 Stereao Ampliber
AA-IST 5421 Stereo Amplifier
AC-11 5471 Multiplex Adapter
Al-11 542 AM/FM Tuner
AJ-12 5605 FM Sterens Tuner
AJISI0 51373 FM Digital Tuner
AR-13A 5715 AM/FM Receiver
AR-27 584 FM RBecewver
AR-X S-1117  AM/FM Beveiver
AS-T4 51384 Three Way Speaker
BO-1A 51067  Broadeast Tuner
EA-2 5187 Hi-Fi 1I2W Amp
FM-1 FM 32 FM Tuner

FM-2 511 FM Tuner

FM-3 011 EM Tuner



FM-3A 5142 FM Tuner

FM-4 52600  FM Tuner

GD-24 5997  B-TrackTape Player

GD-325D 51083  Electronic Organ

GR-21 5450 FM Radio

GR-100 51423 Color Television

GR-121 5505 Clock Radio

SA-2 5291 Hi-Fi 14W Amp

sSP-2 526  Hi-F Preamplifier

SRA-S100-10 5-2537Earth Station Site
Survey

TCR-1 5279 Clock Radio

D7 50987 Metronome

TI-257 52168 Metronome

UA-1 5186 12 Watt Amplifier

LUA-2 5295 14 Watt Amplifier

w-2 5501 Willlamson Amp

W-IAM 5-162  Williamson Amp

w-an H302 Willlamson Amp

Weam 5-Hh Williamson Amp

W-5M 5108 Hi-Fi Amplifier

WA-I2 R-HY I'reamplifier

XE-1 5272 Receiver

The Heathkit Manual Cross-Relerence

List, Computer Products:

Model  Manual Equipment

H-8 52003 Computer assemb

H-8 52014 Dhgtal Computer
upu'ntil;m

H-8 5-2M8  Digital Compulter
Software Referenee

H&-1 S-2028 4K Static Memory

H8-2 52003 Parallel 17O Inter
lace

H&-3 7-1651  4AKChap Set

HB-4 52248 Multiport Serial 1/
O Card operation

HB-5 52032 /0 & Cassett In
terface Card

Hy-4 7-2187 H-8 Modification
Kt

H&-21 5-2285 Microsolt BASIC
Software Reference

HHE-52 h-2462  Cassette Debug
ging source

HE-53 52463  Cassette Text Edi
bOT SOUTFCE

HA-54 52460  Cassette Assembler
SOUTCe

HE-60) 52461 Cassette BASIC In

b |

H-9 5-1996
H-9 52017
H-10 5-1970
H-11 52018
H-11 52019
H-11

H-11-1 -
H11-5 5-H037
H-11A 5-2224
H-17 5-2161
H-17 5-2160
H-29 5-2965
H-29 5-2992

HOS-817-15-2474

HOS-847-1 52474

HIMOS 52475
HIMNS 52476
HIXYS 2477
HIXYS 5-2478
HIMS 5479
HT-11 5-2225
IC-20084  5-14492
I"AM-8 5208
WHS-4 5-2206
WHS-14 52082
WHS-16  5-2082
WHsS41 7-1836
WHS-51 7-1836

lerpreter source
Video Terminal
Assembly

Video Termanal
operation

Paper Tape
Reader / Punch
Ihgital Computer
assembly

Digital Computer
operation

FM)- 1405 Referenoe cand

Memory Expan
ston Module
Serial Inlerface
Mol

Digital Computer
operation

Floppy Disk assem
bly

Floppry sk opera
Tt

Video Display Ter
minal assembly
Video Display Ter
minal operation
sk Operating
System Reference
sk Operating
System Relerence
Leeneral Opera
tions Helernmee
PBRUNG Console
Iebugper

EIMT Text Editor
ASM Assembly
Language
Extended Benton
Harbor BASIC
H-11A Software
Relerence

Desktop Calculator
Front Pancl Moni
o

Multiport Serial 1/
O Card

Line Printer

16K Static Memory
Adapter Cable
Adapter Cable

continued on page 35



Amplifiers Canadian No. 19

by Chris Bisaillion, VE3CBK
Whiskeytown Wireless Collection
1324 Old Carp Rd.

Kanata, ONT K2K 1X7

Canada

e of theprades af my collection isa
Wireless Set (Canadian) No. 19 with
High Power Amplifier also known col-
lectively as a Wireless Set No. 19 High
Power. It has taken many years to track
down all the bits and pieces to assemble
a complete system.

In the Pubic Archives of Canada, a
letter was found that marks the intro-
duction of the amplifier for the No. 19
On 3 June 1942, Canadian Military
Headguarters (CMHQ) sent a letter o
The Mimstry of Supply, stating that
CMHQ had been advised that the Di-
rector of Signals Design al Ota was
working on the development oba linear
amplifier for use with the No. 19 set. A
brief description then fullowed with the
following poinis

1. Automatic linear class B amplifier
with an “Expanding Circuit”, ie. the
unmodulated drain is 15 amps at 12
volts; this drain inc reases with modula-
tion 1o 40 amps at 0%,

2. The use of this amplifier does nol
involve any disturbance of the wiring
or components of the 19 Set proper,
except for one lead in the relay press-to-
Bl k circudt and the aerial co-axial con-
nechon drive.

1. These modifications are both sulfi
ciently simple to enable their being car
ried out in the field by means of adap
tors

4. A vibrator power supply has been
designed to fit exactly in the standard
case of the No. 19 Set with the amplifier
utilizing an 813 tube located to the left
off the power supply in a separate case
The whole combination is said to be

mounted with convenience above any
Mo 19 Set,

The letter continued to <ay that this
amplifier had been demonstrated sue-
cesshully to the Canadian Marconi Com-
pany who were assembling twenly-five
sets for life tests. They had concerns
regarding the reliability of the vibrator
at the required rating. 1t was then con-
cluded that the output of this amplificr
when compared on the same 16 fool
antenna with a Canadian No. 9 Set
showed aboul five imes the power, 1o
approximately 100 watts.

Figure | shows an early Amplitier C-
19*(Experimental) that was mounted
above a No. 19 MK 1L The Amplifier
was at the top left and the Vibrator
Poweire Unit was at the top righl. Work-
ing Instructions were published in May
1943 in the standard 5-1/27 x 87 format
with the brown wrinkle cover (36 pages
and 5 figures). The class of operation
had been changed to an expanding Lin-
var class B-C amplificr with 100 watts
output when fully modulated and 125
watts output on CW. It was found that
the voltage induced in the recviving
antenna when transmitting with the
amplifier was enough to damage the
vartomeler, Theretore, a Variometer
Protector Linit (V,1LLL) was introduce:d
b opren the connection between the an-
tenna and vanometer. This cylindrical
unit was fitted to the back of the stan-
dard variometer. The current required
to operate the intermal relay was ob-
tained from the Control Unit No 3A MK
Il. The Amplifier appears to have been
manufactured by The Royal Canadian
Corpsof Signals, and the Vibrator Power
Unit Power Supply label reads "Wire-
lissis Sets Mo, 19 ME 1T Amplifier Power
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Supply, manufactured for Royal Cana-
dian Signals, Contractor, Electronic
Laboratories Inc., Indianapolis, Indi-
ana”. Twenty-five Experimental Ampli-
fiers were received in the UK by the
Canadian Army Overseas (CAQO) for
user trials in May 1943. The following
information was found in the Public
Archives of Canada:

“Field tests were made and the sets,
although more than meeting the range
requirements, were found to radiate
spurious (adjacent channel) and har-
monic interference. The spurious ra-
diation was present in the output of the
WS No.19 which the amplifier merely
amplified but which, after amplifica-
tion became a serious nuisance. The
harmonic radiation was produced
mostly by the amplifier itself and was a
function of design. Consequent to the
field trials, Canada was urged to rectify
these troubles and, when this had been
accomplished, the War Office would be
asked toadopt the Canadian Amplifier.
In the meantime it was decided that the
CAOwould equip itself with the British

Figure 1. Amplifier C-19 *(Experimental)

equivalent amplifiers.”

Also from the field trials, the Chief
Signal Officer of 2 Cdn Corps to Cana-
dian Military Headquarters stated:

"The Amplifier C19 was very well
liked and is unquestionably very much
the electrical superior of the British
equivalent - the Amp RF No. 2. The
reliable day and night range with 12'V
aerial on freqs between 2.1 to 3 Mcs was
found to be approx 20 miles. The three
major criticisms were: i) High harmonic
radiation, i1) Electronic vibrators failed
frequently, iii) High battery drain.”

Canada then produced a "Gremlin”
box or filter unit for insertion between
the WS No. 19 and the amplifier, de-
signed to reduce spurious radiation.
Two "Gremlin" boxes were tested in the
UK and favorable reports were received.
The first 25 experimental amplifiers
were to be returned to Canada for sal-
vage since they were occupying valu-
able space and were not considered
suitable for field use.

In 1944, a new Amplifier Canadian
No. 19 and Vibrator Power Unit, for use

continued next page



Amplifiers Canadian No. 19 from previous page

Figure 2. Amplifier Canadian No. 19

with the WS No. 19 and the WS No. 22,
was introduced. This amplifier incor-
porated a very selective internal filter
to suppress any spurious RF signals
from the No. 19 set. Figure 2 shows the
amplifier system in my collection. The
amplifier is at the top left, and the vi-
brator power unitis at the top right. The
amplifier was made by Rogers Majestic
and the Vibrator Power Unit was made
by Electronic Laboratories of Canada
Ltd. It was very similar in appearance
to the Amplifier C-19*(Experimental)
with slight differences in the layout of
the front panels. The class of operation
remained the same, i.e. expanding, lin-
ear, class B-C. The weights of the units
are quite notable. The amplifier weighs
47 |bs, the vibrator power unit weighs
77 1bs, the mounting frame and leads
weighs 48 Ibs, for a total installation

24

weightof 172 Ibs! If this is
then added to the stan-
dard No. 19 Set weight of
88 Ibs, the weight of the
equipment totals 260 Ibs.
A good starting point of
assembly is a very sturdy
table! It is interesting to
note that the WS Cdn No.
52, that was introduced
in the spring of 1944, uses
virtually the same output
circuit as the amplifier. I
tend to think of the W5 52
asarepackaged WSNo.19
High Power. The No. 52
weighs 245 Ibs! Many ac-
cessories were supplied
with the amplifier system
but two stand out as very
specific to this system as
follows. Two wooden
boxes with metal handles
known as "Amplifiers Ca-
nadian Boxes, Tool" and
Amplifier Wireless Set
No. 19 Case Spare Valves
and Parts” are shown in Figure 3. | have
found that the specifications for the
output power of the Amplifier are very
conservative: "Approximately 60 Watts
on R/T fully modulated and approxi-
mately 75 Watts on CW." | have been
able to achieve 215 Watts output on 80
metre CW and 127 Watts output on 40
metre CW.

The original order for the amplifier
system was for a quantity of 500 units.
The highest serial numbers that | have
seen are Amplifier Serial No. C452 (pro-
duced Feb 8, 1945) and Vibrator Power
UnitSerial No. C485. Many instructional
documents for the Amplifier Canadian
No. 19 are dated as late as October 1946.
The No. 19 complete with high power
amplifier and all accessories was avail-
able for $350 Canadian on the surplus
market. This was roughly equivalent to
two months of average wage in 1946 or
%5,000 Canadian dollars in 1995, The
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Figure 3."Amplifiers Canadian, Boxes, Tool" and "Amplifier Wireless Set No. 19 Case

Spare Valves and Parts"

The author with his No. 19 set.

shipping weight was 1302 Ibs, shipping
charges extra! Interestingly, the WS No
19 and amplifier system was again used
in action in the Korean War.,

Not many Wireless Set No. 19 High
Power are known to exist today, and |
am glad to share this information with
fellow collectors. | welcome any addi-
tional information and anecdotes from
readers to further complete the picture.

ER

Editor's Note: This article was previously
published in the British magazine "The
Military Wireless Amateur Radio Society”
(MWARS).



Anatomy of a Heathkit Manual

by Randy Kaeding, KETMK
5965 Clearbrook Dr.
Stevensville, M1 49127

One of The secrets of Heath's success
s its excellent manuals. The following
paragraphs will lead you through the
procvess of peneraling a typical Heathbat
manual. Although the nature of a par-
ticular kit and time constramts some-
times required the tned-and-proven
procedure bo be modified, the magority
of manuals followed these steps. Thas
provedure only applicd 1o kits, doe 1o
the mature of the educational courses
Heath is producing today, they do not
follow this procedure. To make it easier
to read and follow, the procedure is
broken down mto logical cveles
Manual Planning Cycle

About the timee the prosduct engineer-
g was being Hinalized, the Manual
Department supervisor would estimate
the cost of the manual. Several formu-
las that had been developed over the
years were used Tor this, For example,
the number of parts in the kit would be
plugged into two dilferent formulas to
determine the number of parts list pages
and assembly pages. Otheér areas of the
manual would be eshimated by looking,
at manuals for similar existing prod-
ucts, The Graphics Department would
use similar devices toestimate the num-
ber of pieces of art. The number of pages
and the number of paeces of art would
then be used 1o determing the amount
of howrs (and therelore cost) 1o develop
the manual

The Manual Department Supervisor
would also decide which writer would
be assigned the project, depending upon
individual interests and workload. On
larger projects, several writers would
be assagned, with one writer being des-
wgnated as the “lead writer”™ who would
assign work to the other writers and

then organize the individual picces into
the finished manuscript

Engineenng would work toward a
“transfer date” when the product would
be handed over o the Manual Depart-
ment for manual development. The de-
sign was supposed to be frneshed at this
time. though seldom was
Original Writing Cycle

The transfer from engimeenng to the
Manual Department consisted of six
complete sets of parts, a working prolo-
tvpe. and written material (schematic,
suggested assembly sequence, circut
description, installation, operation,
troubleshooting, e ).

The writer assigned 1o the projpect
would use parts set #1 o assemble a
urt and take notes of how the assembly
should procecd. He would also make a
rough art hist that an illustrator would
later use o generate sketches ol the
necessary drawings,

The writer would then use parts sel
H2 Lo assemible another unil while b
actually wrote the steps. At the same
b, the Hlustration Department would
begim creating the artwork sketches,
They would also get a set of prarts (#3)
tiy look at, While the ustration De
partment was completing the seeded
artwork, the writer would work on the
other non-assembly portions of the
manual

When the wniting and sketches were
done, the wniler would then use parts
set B4 o assemble has third unil using
his steps and the sketches. At this time,
any nevessary changes were made to
the steps and artwork, and the wrniter
added handwritien labels 1o the art-
work

Whule the illustrations were cortectsnd



and then put in final inked form, the
writer would finish any remaining non-
assembly portions of the manual, Parts
set #5 was then sorted and packed to
match the writer's assembly breakdown,
This set of parts was saved for use dur-
ing the preprool cycle described later.
When the writer was finished writing,
his manuscript (either typed or hand-
written) was then transferred toan Eds-
tor.
The Editor would read the manuscript
and check for proper grammar, spell-
ing, consistency with other manuals,
ambiguity, ctc. One rule of thumb was
that a person with at least an eghth
grade education should be able to suc-
cesshully assemble any Heathkit. An-
other rule of thumb was lo personalize
the steps by making the builder the
“first person” (by freely using the word
“you”, and avoiding phrases like “the
builder™ or “the user™), A third rule was
to wrile in active volce (start a bypacal
step “Use a small flat-blade screwdriver
to tighten. . " instead of “Using a small
flat-blade screwdriver, tighten, . ")
This third rule was probably the hard-
est for newer writers to grasp. When
the editing was Himished, the manual
was transterred o the Typesetting Dhe-
partment, who would generate the text
in proper tormal (type sizes, column
width, and justitication). The finished
artwork and typesetting palleys were
then transferred o the Layout Depart-
ment who would past-up the arbwork
and typeset into pages. Work would
procevd toward a "Preproofbuild” date.

While all of the above was being done
by other departments, the writer would
pack parts sel #6 according to his
manual and then transfer it to the Pack-
aging Department, along with copies of
his parts list(s). The Packaging Depart-
ment would add the necessary packag-
ing to make sure the kit arrived at the
customer’s door safe and sound.
Preproof Cycle

When the preprool date ammived, a

Finished manual and parts set #5 was
assigned by the Manual Department
manager o another individual for re-
view (the manual writer very rarely got
to preproof his own manual). The idea
was that a new set of eyes would be
more likely to catch errors. That person
was responsible o thoroughly check
the manual tor accuracy and check to
see it the unit operated as speabed. At
the same hime, one or two people in the
Engineening Department would also do
a preprooibuild (they would keep their
own sets of parts for this). Each builder
would write his corrections, sugges-
tions, and notes in his preproofbuild.
Since preproots and proofbuilds were
done at home, the payment for the
builder's time was that they got to keep
the fimished product. The downsade was
that the product could be recalled at
any time lor one year (although this
didn’t happen very often and except
extreme arcumstances, you usually got
it hack).

When the preprool was done, the
worler would collect the builder's manu-
als amd create a new master manual
This manual would contain all of the
necessary correchions, The marked up
manual would then again be passed
through an Editor to the Typesetting,
Musteation, and Layout Departments,
much like it did dunng the orginal
writing cyele. Work would now pro-
cecd toward a "Proolbuild” date.
Proofbuild Cycle

Just prior to the prooibuild date, sev-
eral prootbuild manuals were printed,
and several sets of parts packed to the
wriler's and Packaging Department’s
specifications were assigned to a few
mndividuals as a final check of the
manual and parts pack

When the prootfbuild was done, the
proofbuilder's manuals would be re-
viewed by the Evaluation Department
who would create a master proofbuild
manual that contamned all of the neces-
sary corrections, suggestions, and com-

continued net page



Anatomy of a Heathkit Manual from previous page

ments, The Evaluation Departmentwas
kind of a clearing house that eliminated
any unnecessary changes due to a
builder's own preferences, prejudices,
etc. A mecting was usually held with
the writer, evaluator, and proofbuilders
to discuss any proposed changes and
allow the builders to clarify their sug-
gested changes. When an agreement
was reached, the master prootbuild
manual was given 1o the writer so he
could make the final corrections. The
corrected master would then agam be
passed through an Editor to the Type

setting, lustration, and Layvout Depart-
ments, just like it did during the
preprool cvele. The next important date
everyone worked toward was the “shap
date”.

The Product Ships!

After the prinbed manuals were re-
cewed from the printer, a number of
units based on sales progections were
packed up by the Production Depart-
ment and then transterred to the Ship-
ping Department. But before the unit
could be shipped, the Quality Assur
ance Department ook one unil out of
shipping stock and assembled it as a
final check of the manual and parts
Sance it wad oo late 1o make any manual
corrections at this point, this is when
any necessary Insent (addendum) was
created by the writer betore the Evalu-
ation Department would allow the unt
1o be shipped to customers
Maintaining the Manual

Even though the product was now
shipping, the Manual Department’s in-
volvement wan still not finished. Feed-
back concerning assembly problems and
operation would occasionally be re-
ceived from customers either directly
by letier, or via Technical Consultation
Department. In addition, sometimes a
particular component became NLA (no
longer available), and a replacement
had to be found

If a manual required immediate
changes, an Insert was created and

added to the units in shipping along
with any additional parts, Other
changes were writlen in a master
manual and would be fixed prior to the
next printing of the manual (which usu-
Mly occurred just before cach run of the
product)

Az you now know, Heath look their
manuals very seriously. The large
amaount of time put into every Heathkat
manual would probably surprise most
people. This extra care is what made
Heath manuals “the best in the world™.
Changes through the Years

Until personal computers started be-
coming commonplace, Heath writers
erther hand wrote or typed their manu-
scripts. The finished manuscripts would
then be transferred to the Typesctting
Department, where they would be type-
set and printed out and then pasted up
mio pages by the Layoul Department.

Shortly atter Heath got into comput-
ers, Zenith Electronies Corporation pur-
chased Heath (mostly for the computes
part of the business). Manual writers
who hadd a personal computer in ther
oltices began using 2 word-processing
program called "AutoScribe”, which
happened to be marketed by Zenith, At
the time, everyone thought this was a
great program because we had limited
cditing capabilities and coulid dioa large
partal the ty pesetting ourselves, [Eeer-
tammly was better then usingg g bypae-
writer. The drawback was that our tiles
had tobe stored on single-sided, single
density, 10-rack, hard sector disks. A
single manual required lids of disks!
All our ty pesetiers would have to do s
add various codes o specily type sizes,
tonts, column width, and justification.
The Typesetting Department supervi-
SO Wrole a program (o convert our
AutloScnibe files over o their
Mergenthaller system. Eventually all of
the wiriters had therr own 1'C and used
AutoScribe

One day | began looking for some-
thang even better than AutoSonbe. What



I found was a popular word-processing
program called Wordstar. Even in its
early versions, Wordstar's capabilities
ran circles around AutoScribe. A new
conversion program was written, and
writers all swiltched to Wordstar.

The most recent improvement was in
1987 when electronic desktop publhish-
ing was born and we gol our first
Macintosh computer. Three of us sat
huddled around its tiny screen and pro-
duced the entire HA-2513 manual, in-
cduding artwork. This was a big step
from Wordstar, but in spite of its small
screen, the advantages were obvious.
We could do our own ty pesetting, art-
work {(cither drawn owrselves, or
scanmed in using drawings from an 1
lustrator), and layoul. By reducing the
number of people involved, we could
make the hinished manual look exactly
the way we intended it Eventually, we
all got our own Macintosh 1l comput-
ers, Megascreen 19 monitors, and scan-
ners. We were all networked to the same
laser printer, Although some of the com-
puter hardware and software has been
updated in recent years, this technol-
ogy 15 stll in use by THeath's educa-
Honal authiors,

As you can aimagine, Heath manuals
were expensive to produce. Several
things were teied over the years to help
reduce this cost, One thing that was
tricd was o eliminate some of the non-
assembly sections of the manual (such
as the circuit description), but this
brought complaints from our custom-
ers and they were eventually put back
in

One comt-reduction espeniment  that
didn’t peveive many complamts, of any,
was pulting the larger artwork ina sepa-
rate 117 « 177 “illustration booklet™ as
oppused to it being on foldouts from the
manial pages. Foldouls are very expen-
sive to print, and our Livout people had
to wse special cane to make sure it was
placad so that a particular pictonal was
vistble from all of its assocated steps

Finally, the most recent change con-
cerned the circuit board step-by-step
pictorials. As you may remember, cir-
cuit board assembly pages for many
years consisted of a drawing of a circuit
board with steps positioned on one or
both sides of the drawing. Each of these
steps required an illusirator to cut and
place an arrow between the step and its
outhne on the circuit board drawing. In
addition, the illustrator had to cut and
place a cross-hatch pattern on the part’s
outhne to make it stand out trom the
other parts. In 1983, with the approval
of my boss, | ined something entirely
differemt 1o reduoce illustrator time. |
added honizontal and vertical lines
across a drawing of the circut board to
divide it into sections, and then labeled
these sections. The accompanying steps
called oul one of these sections and
then had the builder install some parts
in a logwal top-to-bottom, left-to-right
sequence. The builder would then be
referred 1o the next section and install
parts there. This procedure was first
used on the HEM 1418 and worked so
well for kithuilders, and cut down on
illustrator time so much, that it was
used onevery new kit that followed, ER

About the Author

I recedvad my Biest amateor radio li-
cense, KNETME, in 1960 and worked
my way up to Extra Class. | shill have
the same callsipgn, except tor dropping
the N when | upgraded, and am an
active DXer. 'm a lile member of the
ARRL and am currently on the DXCC
Honer Boll with 333 countries (includ-
ing deletes). | also hold a General Ra-
diotelephone License (formerly First
Class Raditelephone License) and at
different times have moonlighted as
chiet engimeer for a couple of local ra-
dio stations (WHFB-AM/FM and
WCSE-FM)

I began working i the Service De-
partment at Heath Company in March

continued on page 36



Designing A Vacuum-Tube VFO Crystal Substitute

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

Using crystal contriol with vacuum-
tube transmitters on today s bands can
be a great nostalgia trip. But sooner or
later one will relive that longing of ves-
teryear for VIO flexibility. Most manu-
facturers of Novice ham transmitters
once offered a separate VEO option.
Those of us who have one or morne of
these onginal VEOs often find that their
drnift and/or keying quality may not
always measure up o today s standards
So 1 set oul to design a vacuum-tube
VO to drive the typical Novice trans-
mitter of yesleryear

There were four basic regquirements.
The VFO design should work with a
vanety of tubes. It should require no
keying relays or negative biasing volt-
ages. It should show minimal deift (less
than 50 He per hour after a 20-minute
warm up). lis keying quality for full
CW break-in operation should equal
the performance ol current solid-state
transceivers. | discovered, atter much
trial aned error, that it is indeed possible
to build such a VIO,

O must ubilize the highest state of
VECYcircunt design that evolved during
the vacuum-tube era. The seres-tuned
Colpitts VEO circuil, also known as the
Clapp oscillator, appeared frequently
in published ham vacuum-tube VEC
designs from the fifties on e the end of
the vacuum-tube era. The seres-tunesd
Colpitts VFO circuit has three impor-
tant virtues. [First, the senes-tuned con-
figurabion minimizes the heating effect
of circulating current through the coil.
This reduces dnft. Second, this fre-
quency-determining circuil s very
loasely coupled electrically to the osal-
lator tube. This munimizes the loading
effect of the tube on the tuned corcunt
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Third, such electrical loose coupling
permits one o separate the shielded
tuned circuit mechanically from the
oscillator tube by several it of coaxial
cable, thus further reducing drift from
heat sources. This VFO design technagque
gradually became the standard, based
on literature published by the amateuwr-
radio press dunng the closing, decades
of the vacuum-tube era

The soundness of the serses-tuned
Colpatts circuit as a low -dnit osallator
is supported also by professional
sources. Perhaps the best of these is
Henney's Radw Enginecrimng Hamdbook,
Fifth Edition, 1959, page 16-15 1o 16-24
Thas handbook is a digest of published
research by professional engineers. [tis
a treasure trove of data for vacuum-
tube homebrewers. Henney's work
should not be confused with Terman ‘s
Rafre Engtntewr "s Hand ook {1943) - whach
also was (and still 1) 4 monument inits
fieled,

However, neither the amateur nor the
professional literature ever fully ex-
plered the ramitications of directly key-
ing such series-tuned VEOs, Some com-
mercial amateur VIEOS using this cir-
cuit provided a key jack in the oscillator
cathode for those who insisted on break-
in capability regardless of signal gual-
ily.

Uner excample is the Heathkit VF-1. 1t
keyed fairly well. Chirp was scarcely
noticed on the fundamental fregueency,
but announced itseli clearly on harmon
s, Key clicks were there but didn't
stand out among other CW signals of
the time. Also, its dnft was quite pro-
nounced. Ham handbooks throughout
the vacuum-tube era stated flat out that
direct VFO keying must always be a
compromise between clicks and chirp.
Protessional hterature sevmed uncon-
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The tuned circuit and tube units are separate structures, mechanically and electrically
isolated. One can experiment with each independently.

cerned with this VFO keying problem,
which had little bearing on commercial
requirements.
Ham designers striving to overcome
|mped|ment~. to perfect VFO keying, --
"perfect” meaning without perceptible
clicks or chirp -devised differential key-
ing circuits which were quite success-
ful. The principle was to turn on the
oscillator quickly, before following
stages could pass signal. This masked
key-down clicks and chirp reaching the
antenna. On key-up, the following
stages were turned off quickly, while
the oscillator was still running, again
masking clicks and chirp reaching the
antenna. Many such circuits appear in
the literature. I reviewed the various
successful differential keying circuits
of yesteryear. The bottom line was al-
ways circuit complication: at least one
extrastage (a "keyer tube”) plus a source
of negative bias voltage. Sometimes a
VR tube was included and sometimes a
keying relay.

Curiosity overcame obedience to tra-
dition, which said that direct oscillator
keying must always be a compromise.
Just what does a series-tuned Colpitts
VFO with a mechanically remote tuned
circuit sound like with cathode keying?
I built a prototype and keyed the oscil-
lator tube directly between the cathode
choke and ground. This, by the way,
permits keying the oscillator cathode in
parallel with the cathodes of the driven
transmitter. The end result of this ex-
periment was a unit whose keying qual-
ity is actually superior to that of some
vintage transmitters with crystal con-
trol.

Most Novice transmitters used acrys-
tal oscillator stage driving a final am-
plifier and keyed the cathodes of both
stages in parallel. This approach was
simple, effective, and did not require a
source of negative voltage to cut off the
tubes under key-up conditions. Keying
my prototype VFO by itself and moni-
toring its signal on my Kenwood TS-

continued next page



Designing A Vacoum-Tube VFO from previous page

9405 indicated no chirp or clicks. The
absence of clicks was further confirmed
with an oscilloscope, Keying the proto-
type VEO tube’s cathode in parallel with
the cathodes of the driven nostalgia
transmitters sometimes produced a
shight click, which was eliminated by a
capacitor of at least 5 mFd in series
with a 47-ohm resislor across the key
These are ballpark values, subject to
optimizing adjustment. Any reaction of
the following stages on the oscillator
frequency is mimimized, because all
stages’ cathodes are keyed simulta-
neously and because the series-tuned
Colpitts oscillalor circuit with the
propes tube provides electron-coupled
isolation between input and output of
the oscllator stage. This approach, 1
found, provides cathode- keyed osalla-
tor quality with vacuum tubes that can
equal modern solid-state standards.

Let us now examane in detail thas
applied VFO design principle. | stress
here the term “principle.” s precise
application depends on the resources
of the nostalygist's junkbox. The follow-
ing items are based on my hindings.

1. The VEO must usie a series-tuned
Colpitts circuil with the tuned circuit
isolated from the tube through several
feet of coaxial cable. Four to six feet s a
realistic length, Many handbooks and
articles of the sixties and later explain
this principle in detail. Theseries-tuned
circuit is in o shiclded box well away
from the heat generated by the tube.
The capacity of the two connecting
cables is i parallel with the much larger
capacity (1000 pF typical) of the cou-
pling capacitors to the tube. These ca-
pacitors are installed in the tuned-cir-
cuil box

2 In this circuit the tube Joads the
tuned circuil minimally, which further
reduces daift. But the on /off state of the
keved oscillator tube still presents a
small variation of the load across the
tuned circuit. Normally, this vanation
should not result in noticeable charp,

especially if the cathodes of all stages
are keyed in parallel, But if the cathode
emission of the vscillator tube is poor
due to low filament voltage or a weak
tube, there may be a slow but audible
frequency shift with keying- -maybe 20
to 100 He during a five second key-
down period. Perhaps this is a manifes-
tation of cathode interface resistance as
described in the excellent article by
NODMS ("Thermionic Mystenes,” ER,
L

3. Successful cathode keying of the
oscillator tube requines a pentode with
high transconductance. I've found the
following tubes to be trouble free, as-
suming a good tube with correct fila-
ment voltage (measure it at the socket):
6ALT, 6LMo6, GLUS, 6CB6, 6826, 6A LG,
6BA6. Other pentodes with a
transconductance  above 5000
micromhos should also work well, al-
though | haven't tried them. The 6A LG
and 6BAB by pes with a transconductance
ol SO00 or less sevm to be more sensitive
to individual tube varations, The other
listed types have posed no problems.
The 6AH6 tube, an early high-
transconductance pentode, the minia-
ture version of the octal 6ACT (ot tried
here), was especially poor, showing
unusually high key-down frequency
drifl.

4. The oscillator grid-leak resistor
(typically between 27K and 10K ohms,
not critical) should be returned directly
to ground, not to the cathode as insome
published circuits, Retuning it directly
to the cathode will prevent the oscilla-
tor from cutting off completely during
keyv-up if the tube s cathode is keyed in
parablel with the cathodes of following
slages.

5. The VA series-tunesd circuit and
the oscillator- tube stage are constructed
as separate units. The series-tuned cir-
cuit is contained in a completely
shielded box and covers only one range:
160, 80 or 40 meters. Separate, manu-
ally plugged-in boxes are used for each



range. The mechanical and electrical
problems of switching are thus avoided.
Phoro plugs and jacks, currently avail-
able from Radio Shack, are cheap and
effective for coax coupling between the
units. Any type of shielded cable de-
signed for RF use will work; its capacity
per unit length and velocity factor are
animportant. The need for mechanical
ngidity of the tuned-circuit box unit,
however, cannot be overstressed. The
one drawback of the series-tuned
Colpitts VFO is that the tuned circuit is
sensifive to the slightest mechanical
vibration. The parts inside the box must
feel zero influence from the outside
world's shngs and arrows. A vermier
drive without backlash should be used
for frequency control. Its mounting must
be in perfect mechamical alignment with
the variable tuning capacitor’s shafi
The dnve's adjustment must place zero
torgue or mechanical stress on any com-
ponent within the box. The vanable tun-
ing capacitor iisell should have a smooth
rotor bearing. One should be able o
turn the rotor between the thumb and
index finger. With this type of VFO, the
short-term stability factor depends more
on mechanical than on electrical design
of the uned circuil,

. The oscillator tube il is on a
separate chassis with its own power
supply including VR tube. Experience
has shown that tapping power for the
VFO tube from the driven transmitter
sometimes causes trouble through in-
adequate voltage regulation, incorrect
voltages, and the possibility of BF feed-
back.

7. This tube unit feeds the VO or
crvstal input ports of the nostalgia trans-
mitter. One can include additional iso-
lating and frequency -multiplying stages
in this tube unit if one wishes, but such
extras may nol be necessary. One can
easily test the unit's isolation. Let the
VFO run free and key the dniven stages
Any change in beat note indicates less-
than-perfect isolation. This should not

atfect signal quality il the oscillator’s
cathode is keyed in parallel with those
of the driven stages. Often one finds
there is no change in beal note, even
without isolating stages. This depends
on internal shielding of the chosen os-
cillator tube. The tube unit's output is
fed through a length of coaxial cable to
the driven transmitter. Typically,
around 5 volts of RF is available at the
end of 4 feet of RG-58U coax. This valt-
age 15 taken directly from the oscillator
tube’s plate, which is untuned, being
fed through an KF choke. P've found
this quite adequate to drnve a 6AGT
arystal-oscillator stage, even when it
operates as a frequency doubler

8 There is a bonus feature in this
VO design principle for homebrewers
who are experimentally inclined. Since
the tuned circuit and tube units ane
separate structures, mechanically and
clectncally solatied, one canexperiment
with cach independently. For example,
one can electrically modily the tube unat
while working with the same tuncd-
circuit box, This helps clarify the subtle
performance variations of different os-
cillator tubes,

9. The oscillator tube's sereen voltage
must be regolated under all circum-
stances. o the series tuned Colpitts cir-
cudl the oscillator tube's sereen funce
tions as the oscillator's anode. The DC
resistance of the oscillator's cathode
choke (typically 2.5 millihenries) may
be significant in some instances, as this
resistance adds cathode bias to the tube.
Chokes with a lower inductance and
thus lower DU resistance will probably
work just as well

1. The VFO coupling capacitors {con-
tnaesd in the tuned-circuit box) should
be silver mica or other high-stability
types. Their value should each have a
capacitive reactance of around 45 ohms
at the tuned circuit’s design fregquency.
The reactance of the series-tuned in-
ductance should be around 700 ohms.

11. The oscillator tube’s plate choke is

continued net page



Letters from page 3

ohm antenna input is connected to the
tap which presents the best overall im-
pedance match

Where it is desired to mateh a 50-0hm
unbalanced antenna to a high-Z bal-
anced receiver antenna input there isan
even casier option available. Small
broadband 4:1 baluns are wsed with
computers in offices where the machines
are tied together in local networks
(LANs). These inexpensive encapsu-
Lated baluns are designed to match the
low-Z unbalanced coax output of a
computers LAN card to balanced high-
£ twisted-pair phone circuits. As pur-
chased, these litthe 4:1 baluns come com-
plete with a BNC connector on the un-
balanced side - the high-Z balanced
outpul lerminates inan casy - lo-remove
modular telephone plug - the middle
two pins on such plugs are the ones
used While designed for data trans-
missson, these hittle fermite-cored baluns
work just superbly for matching the
balanced input of a receiver to an un-
balanced low -7 antenna. I've measured
the loss of several models of these guys
over the HF spectrum - in every case
losis was virtually unmeasurable from
the broadeast band to at least 30 M2,
dropping off somewhal below the six
meter band. | use them on receiviers
ranging from the R-390A 1o the SX-28
with greal success.

The use of such outhoard broadband
matching devices may present a viable
option to those who wish to optimize
their receiver’s performance without
making any intermal modifications 1o
same
Bill Kleronomos, KDOHG

Dear ER

Sorry to hear some people were upset
with the old parts list for various rea-
sons. It was a great help to me and
several rigs were brought 1o life here
because of it Wasting phone calls or
postage is just part of the game. Most of
us spend time, fuel and even a motel

Bill to attend a distant hamfest, but we
don’t complain to the hamfest sponsor
when we don’t find something we want
or someone beats us to it As to the
complaint that the Parts Unit Directory
rigs should be “restored”, anyone who
says that should first personally inspect
cach nig on the list to see what they look
hike. This stuff sn't that rare yet!
Ceoff Fors, WBaNVH

A Vacuum-Tube VFO from page 13
not eritical, s value should be at least
L0 e rohenries. Pve found sometimes
that & value of 9 microhenrivs may
resonate with stray wiring and tube
capacities to boost slightly the tube's
voltage output between 1600 and 80
meters. Radio Shack currently offfers
such a choke for 99 cents. Its catalog
numbser is 273112

Applying the principles described
above should result in 8 sucoessful
vacuum-tube VRO, with full break-in
capability, that the homebrewer can use
with confidence to drive that old
Heathkit, Knight or Johnson Novice
transmitter. On the airr, CW operators
aceustomed to today’s solid state per-
fection sometimes indicate BUTPrise
when | tell them what I'm keying. ER
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Heathkit Manuals Part 3 from page 21

WHY-61  7-183
WHI11-51 7-1834
WH-17 5-2195
WH-27 5-2167

Adapter Cable
Adapter Cable
Floppy Disk
Floppy Disk

The Heathkit Manual Cross-Reference
List, Educational Products:

Model Manual
EB-1010 7-2023
EE-2105 5-2230
El-3133 5-1M84
EK-1 5-251
EK-2B 5352
ER-7701 S5-2D08
ER-3702 5-2249
ES-al 5150

EL'W-17 S-66

Equipment
Flectromics Dichio
nary
Orcilloscopse
(RCRTFE ™
Soldenng course
Basic Electnicity
UL
Basic Radio course,
Fart 2
Amateur Radio
Movice Lic. course
Amateur Radio
Carnweral Lic. course
Fune tion Carnera
tor
Transistorized
Power Supply

The Heathkit Manual Cross-Reference
List, Miscellaneous Products:

Model Manual
CS-248 5-2181
GE-1201  5-1820

GE-1201E 5-1820
GC-1195 K- | BB
GC-1197 5| K86
GCA-1195 5-1H%n

GD-51A  5-724
GD-160  5-1297
GD-1187  5-1%903

GD-1246A 5204
GD-1287  5-2067
GD-1297 5-2458
GD-1776 51971
GD-3510 5-2453
GDA-19-4 51230
GDA-20-1 5427

GDA-47-4 5954

Equipment
Speed Control
igital Stopwatch
Ehgital Stopwatch
Ehgital Floor Clock
Bookease Clock
Cliwk Chimes
Wireless Intercom
Intercom
Touch Switch
Rechargeable Light
Touch Switch
Air Cleaner
I Ilmllng Control
Lighting Control
Digital Servo
Cearage Door
Opener
Digatal 5 Propor
tional Servo

GDA-1380-1 5-2007 Target Accessory

GP-144  5-1585
GTA-18-2 51087
GTA-101-25-1328

Battery Charger
Light & Horn Kt
Lighting Kit

GU-1820 52571 AC Power System
11290 51544 Weather Station
MI-1031 5143 Depth Sounder
MI-2900 5-1456  Fish Spotter
MI-2901  5.1457  Fish Spotter
ME-2916  5-2332  Depih Sounder
MI-2917 52331 Remole Readout
PT-1500 5223 Darkroom Timer

PTA-1500-2 7-1855 Dual Foot Switch

A 1927 Hartley Oscillaton from page 12

wsed the 200A, 7IA, and even older
receiving tubes. A few prople have used
HNY weall transmiltong tubses such as the
UVZO3 and the WE-2111. But all these
tubes are rare anad expensive. While
pondening this situation, it occurred o
me that there is a low- power Iriode that
is widely available al reasonable cost
and that everyone has overlooked until
now. | refer o the type 27, which RCA
mtroduced in 1927, All the published
data shows the tube usind as a detector
or class A .Imilu.lmpliln-r s there was
A question - how would it stand up ina
ham transmitter? | built a breadboard
Hartley oscillator and discovered that
here was the answer for anyone want-
irng b et inko the AWA 1929 OS50 Party
at low cost!

Part 2 of thas article will give com-
plete details on o simple 1-tube 27
Hartley oscillator that puts out 3 walls
and which | used in the most recenl
1929 QSO Party to work 27 stations. ER

NOTE: If you want 1o join AWA, write
to Jovee Peckham, Box E, Breesport, NY
14816, Dues are $15 per year.

To join AMI send $2 to:
AMI

Box 1500

Merrimack, NH 03054




Flate Current Versus Maximum Power from page 13

tor in the 350 pF bank was shorted and
one in the 150 pF bank was shorted.
Each of the 2 capacitor banks was re-
placed with a 2500V mica. This did not
cure the problem as the current dip was
still mot the point of max power. How-
ever, a little head scratching did indi-
cate that if Q is low, the tank will not
reproduce a sine wave from the Class C
pulses it receives and the tuning range
will be 50 broad that the resonant point
(XC=XL) may or may nol gocur at the
point of max power. So the C/L ratio
has 1o be maintained at a certain level
(2 = 12, typically, so the Q=95 above s
marginal) o cause the mmimom dip
and the max power point to be comc-
dent.

To help verity that the C/L ratio was
the culprit, | checked for the Ip/pwr
condition on bands other than S0M. On
16d), B0 and 40M the problem existed, on
20, 15 and 10M there was no problem.
In other words, the C/L ratio was ad-
cquate on the higher frequencies, even
though some capacitor/inductor
switching is accomplished on the dif-
ferent bands.

With these thoughts in mind and with
all capacitors checking good (or re-
placed), the next place 1 looked was at
the tank coupling capacitor, C37. This
capacilor is in series with the Pi-Net,
the Pi-Net inpul being approximately
GH2 - 1150 (ideally 1000 ohms) when it s
reduced using the conditions that exist
on my unil when loaded at 3880 kHz
The coupling capacitor is 500 pF (*) and
this value seems a little small for the
lower bands. 1 replaced this cap (C37)
with a door knob 2000 pF unit and this
did correct the Ip/pwr problem. The
500 pF cap has an Xe¢ of 80 ohms, four
tirnes that of the 2000 pF cap, thus hav-
ing much more impact on the Mi-Net,
making the C/L ratio worse.

(") I later found that some Valiants
have a 2000 pF capacitor for output
coupling. so apparently at some later
date Johnson made a change to their

Valiant circuitry.

Summary: Try to keep atank Qof 12 or
greater for AM operation while a some-
what lower value is acceptable for CW
work, Check the output capacitors -
coupling and loading. ER

Heathkit Manuals from page 29
of 1970 and mostly repaired audio
equipment, although occasionally |1
worked on other types of equipment as
well In 1974 | was promoted 1o a Tech-
mcal Water in the Manual Department,
and advanced toSenior Technical Writer
e 1976, This title was Later changed 1o
Semor Maodia Devsigner o reflect the
times. During the 18 years | was in the
Manual Department, [ wrote or co-wrote
the manuals for all product lines, in-
cluding some 50 amateur radio-related
products. | left the company in August
of 1991 as Heath was phasing out the kit
part of the business

In June of 14 my former boss in-
vited me back to help out in the Educa-
tiomal Department, where | am still
cmployed,

The Hallicralters SX-18 from page 15
and Fhaven'theen able to find any other
S-14s around,

I'h.':ipih' the advertising claims the
rejector seems hardly worthwhile, It
world be my guess that the rejector was
an expedient o Gl up a hole in the
pancland wasa lot cheapeer than a meter
or a new panel. Otherwise the SX-18 15
A mice receiver, a real step up from the S-
19 and 5-20, because of its greal
bandspread tuming and crystal filter.
Even when they added bandspread to
the 5-20K in 1939 it didin’t compare. But
I think the SX-16 with the same great
bandspread, and boasting an S-meter,
atonly $21 more, spelled the end for the
Sky Challenger Il Whatever the reason
I now have a nice experienced receiver
and got my questions answered after 57
years. ER
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WANTED: (8 mcters & any aircrail stuli. Cheis
Crons, Bo 4, McConncil, Il 6105

WANTED: Urgently nevd copy of The Mhillnps
Cinde” formeerly ok by Vibrophes. Wall gladly pay
any reasanable price. Thank you for your help.
Praruald B Kelly, KTRM, 27973 Bush L., Scoppoone,
OR 97060, (501} M3-6548 .

WANTED: B9 nevr; muanual Bk e S inires-
Sanders SS1ES. Weber, 4045 W 10T Sb o hak
Lawen, T1 6dM50-5252

WANTED: JAN or MNavy Sbib £ 56 1w oo tised,
o oo wead Willim [omeedl, 24 5 U hesder.
Park Budge, IL o006 (708} 825-2030
W VS L L

WANTER: S0 100, SC-W00; KW-1: 30K thea 5.
R, TEA thra FH A4 v i spkrs, any conds,
Purchase entine estates, pick ap 45 states and g §
paidd. Rick, (ROD) 4052-2972

WANTEL: Halboratters SX-115 s Kooy, IOW
A, Laker City, MN S5M1 (612 M550 4. WS

N e

WANTED: NOU- M orystal calibseaton or N W13
rowr, Huath DF-2 Navigator X0 1620 kHz reve. Al
Kaier, W2AVE, 713 Markowse Rel, Cherry Hill, N]
ORHI-ER5 ], (0} A 24-5080

WANTED: Johmson gear, all models, any condi-
bon. Please stale asking price. Wen Turner,
AL, Box 451, Cal-Nev-Ary, NV S0

WANTED: Drabe 2000 spha/Q multiphier for the
Drake 2B Myron Cherry, WMAZ. KT? B 159,
Tahleqquah, OK 74464 (915859573

WANTED: Meter for Johnson Ranger 11 Robert
s, NFLEH, 10T Ronerolt Ur, N Tonawand,
NY 14120, [?I.bl ST

WANTED: Hleathkil, Ewo, Fisher, Dynaco or
similar tubwe audio amplifier in any condition or
manuals foe same. Mk Nowlen, WEBIUKE, 14O68
P, Hemdon, VA 2200 (708 71614

WANTED: Military sots, DS CRO-13. ABK, AFY-
L Brateh WS Mo 2], Canadian WS No M A & B
wis Lemwy B Sparks, 94 W McFadden Ave.
Sk A, CACSCTOT-LE L (714) S40.5123
WANTED: Eico 717 vlectronic keyer Al ubsbard,
WHESAN, 196 Fallen Leal Lo, Bos Alios, O
QA (415) in i
WANTED: Jodweion VIO 22 Cloneral KadiohSA,
brnd g rianual. My Block, WOWTIC,
70 Omme O S0 Pamd, MY 55116 (612 44 i L ¥

WANTELE: Stll oolles tiogg ey WW I rader exqup
& mansls, what have pou Allan H Weuwr, 97
High St Kennebunk, ME (M43 (207) 985 7547
WANTEL: Octal sockets & small oubput simis,
ugited DK 65 pF o variable capacitors. Dave
Diameron, KGHBE, 819 Boundary 17, Manhattan
Beach, CA A200-0h21 (1100) 1185310

Vintage Manuals Available

Your only stop for the finest quality vin
tage. amateur, audio, Lafavette and many
radio-refated manuals. Cet catalog 85, two
32 stamps. Pete Markavage, The Manual
Man, 27 Walling St, Sayreville, Nj 08472
(IR 208 g

WANTED: WW 1l German, Lapamesas, Ttaluan,
Fronch equipment, tubes. manuals and parts. b
Corabuarn, ZI06NW Sith, O Labwrna City, OK 73 12
(5} 525 X0n

WANTED: Conberal Flixtrowwns X0V vy Ly,
Buwewhoer, NAUSE, 100 Chichering Privaey | Kisowedl,
L In": HAFTS. (770 552061

WANTED: Collins 11203 spkes (2). John Miller,
AK, (07 3370157,

WANTED: Tektronmm menmorabalis & promstimal
litewatuure of catabogs Trom 1900 1930 Larmes Truse,
NSARW, POH 1080, Munameelle, AR 720010 §501)
A5 -50R3, FAX 85150734 -

WANTED: Collirs 5151, 18551, TRASTRAL parks
swroe; SR calibrator, fronl paneks lor 1504
Brian Robweris, K9VKY, Wes Evergreen K,
Pittsburgh, FA 15257, 9812) 901 Seke

WANTEL: Rove's: Guthiman L2, USH, Muetsnes
B9, tube oot Heney. Mohe, WINCX, 1005 W,
anmg, Allentawaen, ' IRIO

WANTED: | buy ham sove's ot itk Isul
wisth saving, Kaon, 10T W Sith Shawres K5
f L

WANTED: OWf ham dekbogy a-;-.hﬁn-m. any
comls_separate mic heads o stands. Kick, KF8L,
W Trowlon Dy, Houston, TX 7700, (713) 774
g

WANTED: Main tuning koo for HRO- %1, back
s od Electric Kadio. Kon Neaver, 740 Boookadale
Dir, Gaver, SC 20651, (S64) §79- 1133

WANTED: Asmsexo VFOS21 feor Asrarcs TX 62 xmty
Frod. WOBMT, 205 E 4th S, Neligh, NE 6875
(402) 86752000 =

WANTED: 1942 Radie Amatenr call book. John
Mo, G078 Price Bd, Loseeland, OB 45140
FT25
w ANTED: Hallicralters T 9 wrmitr & q'uu.u' frarts
Robwrt Braza, N1IRS, 21 Harvand S Pamtucket,
E_m. 400 T2 w0

WANTED: Moty o ol e FCHON, sty aphst
varn b fomrwes s ot #5312 manasl ) scohem for 512
o, KFAOML, NV, (702 7278171

WANTED: Hallicraiter HT-1, HT -4 & HT-9 sorws
sy reasonably priced UST/ Handbooks 1952
1952 Ken Seymionr, KATOSM, 9115 SW 1 76th
Ave, Beaverton, (R 99007 AT I 1Tl W
kam savimameritaliwo com




L ——
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FOR SALE: T-Shirts w [ Johmson Viking kg - $15,
stade size. Viking Radio Amateur B Society,
POR Y, Waneva, MN SaiR

FOR SALE: Lised udm hmh wm:w-l
hanionsdhos, dhatabuoobs, ete |, List §1 (stamps= (9,
twbe list SASE. Softwave, 1515 Sashabaw
Ot ilie, M 45462

ELECTRON TUBES FREE 1995
Catalog, over 200 types in stock
Electron Tube Enterprises, Box
8311, Essex, VT 05451, (502) &79-
1844, FAX (R02) 5797764

FOR SALE: 650/ 1E-98/SCR-535, mmint - $20
Gary, MN, (612) 49570

FOR SALE: Allsd ANTUY pove, works ok - $50, 1
piew Eimuse 3577 - $15 e A0 wesied, B gownd
25 2 new S9-200A3 Bimac - $25 ea, Thn,
WAGLYLY, O A, (508 1?5-'“":-"

FOR SALE: Type 10012 Iumng e h\l l.
Army S Corps, all new sataled inoongg packing
15 ca, you shap. Jobhn Soow, 4509 N Plarthett Ave
Muﬂ WIS § ||'|I el D1

I!]ls&:l..l':*ﬂmrf w Vﬁ-ulm-whil.-"ihm
WW I & Army Asr Corps, NIR - $15 22, you ship
Joda w4590 N Barthett Ave | Shonewossd, W
Sl'."ll HHI‘I:-HI'IH

“ﬂl,l-—lk e .MIH Iw#‘nmmmul
oA e, e i, baos - SO0, vomasdap fushn
S, 4509 N Barkett Ave, Shorewood, WITS3211
(414) 0t 0194

PO hAl.h, {'Inuurq., hul.lm SAMES photolacts
S0 an by Dot ot 100, oo sbvige, SASE Tor Tist ol | thin

1500 Jushn Sevowe A5 M artlelt Ave Sharvwons],
HI1'“?1 L (1) e U1

F{JI SALE: le.'ln,t' .-'uliltlrm v, Maroo
kst grwce it (2w I VI MF-2A - 315
e, Sarcn rovy meodel LFR-3 - $15 Piper OMNI
monded 01 - $1%, Kamger rove /S inderphons maosded
T - $15; raadsocommpss malscator |-82-F-$15 AR
by, yous shagp Jobn Sowws, 459 N Harthett Ave |
i-mmd, Wil 'i‘l:n ulum AN

Hlsnu_vuhql_'h.lhw G $50, HT 30, VG

TR IO 18O e sl S sprlor, Vi - S5 HG
A0, e, VIS - S0 HIW - D, miewnds woork - 525 AL »
shpg, T, KOSGWLL NML (S05) 1253557 of, T4

F[)Il SALE: B 104 Hh pen. - S0 Atwator b..i'-nr
el e WY S AR, o pin b tabes - BAUY
bk, KETGKY, OR (541) B4

FOR SALEFTRADE: S\42 51) RIS, SHE
WANTED: Dok NOIEY Selectd b Ject. Sam
Champae, KDTXOU 106 W M benawe, Hermuslon,

[I 'l"iﬂi q'ﬂll"-w T wik fmiulnhs

FOR SALE ST X rovew / gromine Hansmarund
cabinet, vt mice & winrks perhectly - S0 ke o 55
M, Heath SHIN2 sovr w/SPO00 spha, HIP2Z3 e
aply. colbector conds, - $295; SR w /2 sply,
sl ¢ s - 245, S smte, SEMN v, w /skal
pack, « CW, 5510 & AM Hlters & matching
Flevtrovice tH dask mie, spothess ool - $375
IO 1000 rowr, W - 175 SXEZ2 Hallicratier revr,
mwar perfect - $I75; DNET S FIGTOR, Dk oew -
$1705 Cubic-Swan HF sovr ool Astro HZBRY w f
S prowr sy aphr, Tidd b BBl i walt maeter S
SWE meter, dual VIRYs, pusadanad furang redch,
sy b prrvw e lowkos S operates new, collectos
whewn - SEL ITWIE2A msobunder w /AL or TR
sply, mi, bracket, very chean - $12% Hewldtt
Fackard HIWI Faag gen 450 00 130 M, s steal 2t
Thbut wenghe 85 B or s, Dok, WANEFN, WLT5)
Hoo- M.

FUOR :bA.I_E. N-t'h' mey hamcal llllrh ﬂm'ﬂ*
Frisimuth gy 360- AV, PN DES0-]-2.7-A -
£505 Collines bype FASS QR85 2, 17 N 520 9507 00 -
SO0 by e FASRG N 00 LY 2170 20 LD (N0 - 75,
syl im LS A Clint Hlanconk, KMBUIL 6567 Asdifield
Cr, H.mlmr L ﬂﬁl"tH'iﬂ*

FOR SALE: MNavy WW 1 ighier |m-1nmu-nl|.'um-l
we/ paoges, VG - SW0 IU only Jim Rall, K95 51
M l-]-lb.l__ l_hntnu‘l-n. WL WD I ma::-mm

FOR SALE: Heath filters, V95 REE: TF. AM & UCW
- %65/ jpair ppsd. Dan Merz, 552 Serva, Rachiland,
WA @152 (M) 175 11

FOR SALE: BME &% w /IMs-20 pﬁrﬁﬂli l-
comadu - SN SW.- L Sooils & spare T - $250
Cam trade for otber interestmg slems. Uat Keogh,
WK 707 Pairview K Crovn Bay, WIS
HH] Hl-*imh

FOR SALE ook &: manuakic mmt by exdition
R A Diesigzrier's Handbook; Elizar 35151 & SVSL,
I AR s gemerabon; Sarermen DUCR-B series,
il weall. Fluke SUSOA I S I SRR,
Simpon & Trplett VOB, Ball Comslabvan, 1450
Wi E3r. NE, Canlar Rapaaks, LA 5240 200 (39
WLATS

FOR SALE: Hosomnariard HUV 0, ool ew
Levih S band Teanraowvars radus $125cach k.
m M.. ﬁnhu:um

H le Ldl-u'lnn LT l'HI-u"i-lH'[ uﬂrh
Sl howrwes, T- 02, R- 110, 1" 0 g, A-1350L0 AN
e, Loy Fresdy st by vireasd, w  manaals
SAN . et Patton, WOEWLY, T'AL {215) B9
ITHT () o masssagee.

9

FOR SALE: o stion. Calles 75 1 KWAM
b 3151 sphor muansaal: Flamemosrond HU sphr
L% Moy B- 1 ARKL. Maturial 2 mocber comverion
Heath VFE okl CB Webstor 4-11 & Teaberry bele
T 15 assarted plug-in ooils, Wiestern Eloctne 242
A tubw= mooermiw EF Johnsm tubse saw bets. Tl
Comalabuam, 1450 Mumi D, NE Cedar Rapuds, 1A
22T, (M) WA



FAIR

* Military Radio
* Electron Tubes

VHO {/R-390A (nott Collins), Gov't-Reconditionad - $45
IF Amp with good filkers, but less RTS10, wused - $100
WFF/ET510 Ballast tube. onused - $17 50

Shipping charges additional! Ask for our 1995 catalog!

[R RADIO SALES
1016 East Eureka Street. giorisass
. POB 1105, Lima, OH 45802

Radio-Electronic Surplus Since 1947! ‘l

* Variable Capacitors and Cﬂil'i

419/227-6573
FAX 419/227-1313

* Test Equipment
* Transtormers

FOR SALE: Raclr prarts, ol & mew, bubs=, gabena
orystals, et , very low prives. L Gandoer, 158 Two
Mide Crewk B, Tomawanada, NY 150 (7168571
447

FOHRSALE: Vinbageegquipiment: Jobmson, Mational,
Hatheratters, Hammarhod; GPR-S0, Racal 17012,
Scertt; RCA A Yo ok, WSIYT, 10081105, € baorma,
TX FoEY, (T5) W3- 2585

FOR SALE: VIV-0 5200, 7542 - 54N, 51 )4 - 551
B-TE wef prosduct dotector - $500; 10021570 - S300;
SP-O00-TX - $450, T-Pol - S50 Valiant - $400; 1
Vow Foannt & s by Wes Scham - S50, TS-520
L R i Emight T- 150 - 81 25, Clobwe Soout 680 A w/
WERL VI - S15E Clobe Chied 90 Deluse - $75
Ebmac AF-G8 - $I00E Lalayetic HA-225 - S0,
Hiesath Tosiser - S50 1949 Bastorosla 7-inch TV - 180
WANTEL: R-W, R-W0A, CV-SIA, T5A 4 ™
rovrs, K-8, S01]-4. fossl Thorell, § 1803 Prsailla,
l'h mvosudh, MIARITO Tl /M Fan i 117 454 IH'I'I

HHt SALE World's mwst popular WW I mI-.
commumicatioms merchant, over 10N past
cursdimers ol lod wode Fuge inventony, eam odr
frew THindors Military Cosmmnie atsorns Award
commpdetely reveasd 196, S page catalsg - $2 U5,
55 howwvign. Saem Hevesser, WEKRE, “The Sagpral
Corps”, Y581 Everett Bd, Richiicld, OH 44258
(2165 659 1244
FOR SALE: 4- VWA new s barts - S0 S Bsdads
55, adhlk - 5 WANTED: BI0 sockets. Morm
Forcone, B, Wied Braldpewaler, MA 0275079
) SR H W

40

FOR SALE: Hepair! Badisr repair, tubse or solid
atale, rerionrable rates Jum Rupe, ARTIIR, Westiern
Armateur Radio Bepair o, (WAKEL), POR 647,
Carmytand, WA SRSET. () 2657-4HN 1

FOR SALE: Compactron adapters - set of (7)
adapiers which allow S pin & 12-pin compactnon
swierepr tuabwes o bwe fessbend on TV Bypee e estoes.
This lets popalar fulses such as G, 65, O] F,
B, st BlLG, G120, GK D0, GR M, GE N, Bl D,
Ol By A0 6L R, ), X, oA, B s, L2, 2001,
216, TN, JATES, 271 T, 0K, A, 85950,
RO D besibes] om TV tesbers which do pol have
commpabtron sowckets. Tobse fest setup & best data are
supplid Tor the TV-2 tester seths omly, This
i ludes switch settings & bias valses as well as
rrvrenun & as new” st valoes. 010 adaphers as
werll s tubse testando e paneont comversion data ane
sapprhed, Pheasa sond 525 fo Dianiel Nelson, 1005
E Dhissarrt Lin, Mhasenis, AZ RS040, (12) 243-7421
s Eomal dmismdinect oom

HOR SALE: YN LiNiE w lor sadeband
scdagiter enc oond s movvisibde weear - 8275 Carllon
T. Rand, WIPZL BRI Box 3%, Epsawn, MH 03249
PealE R T e S

FOR SALE: Heath S8 104A,CW filter & T supply
-$300, 1) '\}Ill‘- Kaws Kodtbuall, KSANH, 5753 Diawwld
Magre. Fasrfucld, OH 45004 (515 558-2161

FOR SALE: b Pacemaber - SUN: BUA
AVTIIZA AVAILZR, AVAIND - $150 signal gens
TSETH- S50 1 U0 S0 Ml K 2A00), 100 S0k o
Larse, Bochesster, NY 1625 (716) 671 00700

LT |
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WANTED: Very ecarly Hallicrafters and
Halticratters/Sehver Marchall sxpuasperent mclading
Sovraders with engine front paned dull sluminem
colot, S- M radi compass, 513 Shytrainer, 515

. wonod comesde speakers - RS & R12
HT-2. HT-3. BC-4% antenna tuner, parts,
sdvertising signs, paper memorabilia o
Hallicrafters. Abo want RCA madel AVE-11
airport bower reveiver, Chuck Dichis, WIBEUC,
“The Hallicrafters Collector”, 450 Russell [,
Aumstin, TX TRTA5. (512) 400-5007

WANTEDE: Infoon the old Alled Radioint hivago
Fen researchivg the company Tor an aetiche i 118
Need anectodes, stories, hbstory, ete, Kt H Miska,
MNAWGW, TS Wagner Woods O, Ann Ak, M1
0T, (1) 410044 whe FAX (HI0) 411718
TEMT M2 omptserye com

WANTEL: Viators and tubs= by mscum (8
and odd amatenr or commeroal behes. fonegn
and dowrestis patchaeasd, traded or donabions.
wrk o Al g orregmenders e annavered bosd HA
Ye Olde Tramamitting Tubsy Museom. OB 97
Crescrnt Uiy, CA 95571 (707) disk- 6470

WANTED®: (0 h.ﬁr-lﬂipli shimrs by Weslern
Elestric, UTC, Acro, Pevrbess, Thordamon, lensen,
IBL, BV, Allec, WE sphr's. Mike Somers, 2452 W
Frage, Chicago, 11, 6645, (112). TR0153

WANTEI: » & M urrrﬂ-rh-f suprplive d w/
Hallicealler SXI00A, tabes pwr from set, John,
WIWOHL, otdds Allamont Ave, Baltimone, 8410
21228 (A1) 7472400

WANTED: Gsrset G2 10M novr boor cash or trade
bor swree rag | e Do, KISENT, TX, (000) sy
5167

WANTED®: Schemnatios Flackesh 15550 ROCA WE.
498, Heath HE-10 cal knob, VF-1 dhal scabe. Lack
Bertholf, WASCSM, B0 NW S8 1, Tamarac, FL
l'l'ﬂl N5} 7212000

WANTED: Coil £ feve the HERU D00, Wil pay yemur
price. Please belp. Richand | LaMark, N2TXI,
BT Tuckahoe B, Williamson, MY 145590550
(315} 5892552

WANTED: Upuasesdd 53507 & 7701 b for RO 47
radio et AATW, 1425 20th Ave. SE, Bothedl, WA
GBI, (206) 261 T8

WﬁN'I'“LD' Mavy st THRW, TUE & TOX; novine
RBIY & RAX or any soovssories. Steve Finetiy,
RINNG, 37 Stomecrolt Uiv, Easton, PA 18RS (610§
w0

WANTEL: Colltirs 5 b filters FIS5FA AB-{part
Fle- ) & Sor FISSFA R (part Fda-9346

0 B Lee Comwell, KDGKD, HCH 1, Bos 95, M1
Poconss, A 1S3 (T17) £99-2710

WANTED: Mhilmore AMSW regen kit type radio
195762, Philmorecatabog 1*Wdk Cireg Crevmwossd,
WHGFSH, Box 1325, Weaversille, U A 960 M5SLE
M7 5234122

+

WANTED: Teletypes and any other tideprinter
v Fribas, pranrts, biles alluere oo indormat o roen the
1T o the T Cary Ashhaogh, OB 3608,
Conrvalles, (W 5719 (S0 758 5006

WANTED: Mational Co catabogs, boochuns, &
mansisb (it ey, g noermment or conedirmer | from
any era. Wayne Chikdress, KCTELUE, FA00 Jervense
M I-H'h*n.v. HTW'I‘I (406} HI-TES

H&N"l'[-l):l.km wmimgpvnﬂmrhlr\t BRI
mie preamp subassembly for Harvey-Wells
B.uu!uul.-ull'rl.l l;ml"gr. WASNCX, TX, ['?'Il..l} THT-OUM,
WANTED: RAS/ RO spkr; S marker IS HIRCY
RAS coll 86 (714 Mah Heathbkil-SH-a40 VIO AR-
I HW-H; Johnson: Adventarer /122 YFO/
Challengere; 153 sphor, BC45% /MDD psdulator
FE-Z20/FT- 154/ T 225 shockmaount, ©onset-
Msnatinne:, SHE-cosbaper /VOXSLA-1 AMI/SRE-
MGk Ssount 665 el U haet W0 dragram-ant tun
wnit CGOU-1208/URCS1. Greg, Greesnmosd,
WheFSH, B 1505, Weavornlle, A S0 (705
Sz

WANTED: CF Tungar charger bulls #1505
Minzul baser; GF KD chassss & sphr lor a GF
Carorpian grandbather ohick rofir; Abwaticrbent
taprped varmeter for AK breadboard radio. Fd
Allison, 525 X0th Ave., Sacramenio, UA 958210
[416] 4541784

Wﬁ.HTI‘I) 8 -I'M.f.hm Ve, wiII aceept
rvcadifications, 1 Jobison, 195 Royal Ridye Way,
I~4y1.¢lmlh- LA 'InaI".

WANTED. Shwnmatic & any ando tml'laliu:m 15
S0A busmdbwidd 27 MH: Same phastodact U8 23
ek b or cpy. AL AMLUL FL (#7) T M eves,

WANTED: Cosllirs T5A-Fan goymd wuwharng o sorda
TR ol falbey bow ey TSAC 1 Call ACTY snytione -
U, (S} 675 5ot

WANTED®: € iyt wbonr, CMES 3 masd. sfome (50
woalls a5 wsed o the Johrson Pk KWE Ao
bk, Fioe a pats SX-8for itscabanet. Jay Spivack,
A5 S Washington Ave, Kent, WA SR ()
K54 2080

WANTEDY: Fleath A 1T stal calibeator for use
w  HE-10B v, Bos, WBEOCKL, S5 Anmisa Dy,
1‘“-!’41“};[1, COYHIMI (95T 2590785

WANTED: (hig, Collins 8R-1 calibrator David
Clark. KSPHE, 9225 Last D, £ Pass, TX 7925
(915) 5914184

w.umaz Deake Coline. TRAOW/KIT, P8, L
produchon, very chean. KBOW, 1145 Fortyniner
Ciir, Coold Biver, CA %5670 (916) 75194
WANTED: Tevhmical v et
Colimes LR | wystemn romming, Flvve VOW |, 5081
AA, RT3, HLAH-) remte for Trade; pnevd 67T8-1
rack, BISS 4, TRYX. | umits. Have many manisals.
yromn, WASTHI, 1215 Fresa, Pasadena, TX 77502
(713 941 -5n
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: pun Excelont Chosce -
- o Collins 00| Ubsers! :
E Svetlanin (s prowd o present oo new SUEA Thigh M Tiode. maeilin tured G u
- riprtendd RO A sy, belone costcutting elanges. Fapecilly foe 3001 awners, this _|
] kst was alesigned by o unguiralebed weam ol T
. e by B saperion Pl maney E
E 5 Eawermally amprosed woth corame o E
- anl ceramin virarkatesd plate cap =
-E ga ermal aomcnoe alepncd il asppeseiod -
- Fow Sl 0 b nromatal ovw st B
E j J ga  Flrh iy el st ey Svetlana 5
: £ Supcrbly skched ELECTRON DEVICES 2
- w0 S Mool Parussnyt il AL TR E
- Fohutara 200 1004 Fan 20FB0-007 7 » Toll Froo SO0 730 450 -
S VA N Markeling & Enginearing: 00 Aew Fiamd = Poetoln Vallary, LA 90020 E
- W, wﬂlmu con Pt 4150030420 = Fax 315230 0400 = Toll 1o BO0-5 -1.-1 I m-ﬂ. :
FOR SALE: C-liwe / NB Blbers/ MB2ODD - S67", FOR SALE: Poow bint hmdeeds ol mmamuals, sohe
P15 - S 125 75 A4 - $750; CHIS VIE-$325, s matics. and service information. Sewd 2stamp
B, BT RGO - S0, T 150 - 450 WANTE: ISASE. David Urowell, KATEDE, 40 Broarwossd
s prsadcliee, SO0, BB Vel Ward Rehhopt, K3FLY, Ral . Morth Scituabe, REREST- 2806, (401} 4H- 185

116 Farway T Bebmead, LA S0 S15) 44 rﬂu_'.'_iuil.F- Used technical books - ‘radio

ol wbevctromms, muath, mulitary, magaromes, ots Lt 31
M SALE Hallsoraiters S% - 1, Heath TP 100, et ammpet M) Sesftw ave, 2 Thept. FRL 1515 Sasdhabaw,
e coaudn. - S0 Bow bty 1w Diobsdan, KSIUH Udptomrsoadle, AT RART

A2 E T Ave, Vicksburg, Ml FURT. je16) &89 FOR SALE Meathkit, RCA, Regency, parts,
dorks = rruaneials, mmsch mewe. SASE for Tt Jodwy Hiraza,
FOR SALE: Armsoumsong, ” Badio by Hallcrafiem™, KBOOUKL, 2571 S Holly S5, Denver, 0 S22
i adifimitave Bk om e Tlalbiorafters Compuany (M) TRE- 41""

K AUs provaducts, by Cluack Dachis The Halberater

' N FOR -.51 = NOS 214tk allins S50 manual
Calle tan”, Miome Than 2000, anoer £ W) prhwstosde 100

WANTED: Mudwli 1, pre-T00 O5T s Faddy
yearrs i (e making,. Avadlabide late March 1986, at Swymar, VEMW iI I"II 1':': l.'1lnnq RO i:l \ Hu:ln
£2005 & SEH from Shilfer Pubblistang Ll 77 Newdastle, ONT LI 119, Can el
Lowir Valley R, Atglen, A 1EVTD sl =
S i : FOR SALE: General dynamics 10518 rovr - 195
FOR h';ﬂ-ﬂ.:.l'::kli.zlln r.r:r;-lr-.'. .-: L1l FI-\ Very *rlr- ; e KT w5195 Tolehmben short wive radin
A S o e STt O . RN S50 WE TUIA hubes w /socked - $20 WOX508
I‘““II'H__"'-I'. Fred Clingee, WASK]], OH, (119) pukls £ Beas b ol ol unbes, enapuire. Joskvn kakestys,
S8 17 alee 6 TM TN - 8 Hill remt Terr . Linben, Nj 050036 (908} 486-0417
FOR SALE: Mech iilbers FES5-15 - $155 FHGS5FA
21 - 555, 1SR for PROC4T - §50 WANTED: I'T

FORSALE: K- maA JLER o Des 1] mosentans e
msrial TR 11580015515, 189 pes - 508 il

HI7TS/SR fomeph Py, KOS, 200 Ruthmamsd jrwts il Aben. POB $115 Jersey City, NI
D Lalayette, LA 70500 (115) 961-T760 704

FOR SALE: l_h“:l:.\"mn-_ ra-af rrond wo/ i S0 FOR SAL F_ Hammarhsnd HO-1 “". VOO 81
Cory, NZAQS/AFAATZ 1000 E, Hith St By pgallscrafien WK 1000 - $60. WANTED: Eloct
178, Plan, TX 77462409 (1) TSE755 24 b yoioesed micw /stand. Herh Ellmerns, 775 Howard

hirwiagate dl nec.com St FL Piveoe, FL HSS2 (407) 4660920
427



I

WANTED
sllins promonional literature, catalegs
and manmals for the period I913-1991
Jim Stitzimger, WAICEN, 21808 Via
Irana, Valencia, CA 91355 (305) 159
2011. FAX (8@5) 2591830

WANTELD: Mcintosh and Thordarson amgplifurs
any condx. Marcus Frisch, WASIXTE, Box 28800,
Creenifield, W1 53228 (KL (414) 2675310

WANTED: Help V:hm]lh x build its an:.um-
corlbetiom of Witrrapdon bugs, keynand memorabilia
Call Mitch, WACER, at The Vibroples o, (B0
ATR-HATD

WANTEL: Collins - Amaleur catabogs, 'b-l:l"{-
Eberature, M, promsstional dems & Sygnals
Richand, KISCPE, POB 922, Bl Toro, CA 920N
OV (7M) 554689

WANTEIXL nl\!ug Pre 19#4), s amrerenabiy bl
sulvur prar, vmin, rovrs & sooesaones. Diean
Seowealier, WARITR, 77 Bochbwurd Kd | T,
M o, l"il'E'lZﬂb'l‘l?l'l

wnnmrrwuﬂmm Hivr l'hrﬁ._\ml.
MIHI IHII FAX: 28116844

wamu-i..hh Mnﬂ, "-IN! A Ilnrl smbis, any
conds, peasonably pesced. Terey Colling, KESALILF,
18 8 Tomahawk Ave, Tomahawk, W1 S0487
Fl'i] A5 'Il.n"lT?d.u,- AN ARV v

ﬂhml}-tanqﬂnum w / w-out stards, in
any comds, Rick, KFSMNLU, 9000 Troalon D
Il-nt-l, TX 7RI |'TI N7 "'IU"

WANTED: EF lul:mum HOLTE, TN
capacitors, UTC U000 o L5185 plate afrs
Marton Prepenbuarg, WSROI ER 1 Bos Sill,
Il:-tm 1N Sedadd I""'I"l'l s R |
HAN"I'F_‘E}IMMM nhllmh!-hlw”'l'l
CVMI musdulaton sfme Bill, 119 vy Brook Lo,
Chapel Hill, NC 27516, (919) 9%67-¥576

e
Licensed al least 25 years ago ?
And bcensed now 7

WANTED: Inteiligene musevm wants {erman,
Japare=e, Malun, Bussion and Chinese comima-
micatimn equipmend ared any British or LIS spy
radios. LTC William Howard, 219 | Larbswview
l“ Lﬂp,'r FL bl 1511]15_"%

WANTED- Irvterstong Navy stufl. umdrs, rovrs,
radlar, etc. Fagger s better! Sarprse oe! Willum
Donzell, WM S5 Chester, Park Ridge, 11 silies
(708) K25 260 m*guhhu-r v

WANTED: Colling wmitr's KWS1, A2V2 0VE .my
Conllims sphor's. Canarvange PL or will pay packing
& shpg Bon, WolllZ 13169 Briarwood St
Curritos, CA SOTIE-TI08, (310} 560- Ml

WAHTFI} I"hl‘l uply' for the Hleath !Irrg!r h.md:-r-i,
wither Heath's own (HIFIE & HPZY o others
{homubrrew O ) capable of muoning them, Moed
both 12V & LW supplies. el Eharndemann, KUSTF,
0 F. Lowden, U ave Uneel, AZ S5 (602) 483
M O

WANTED: Manual or = hemats oy 'I'-lllnl'
REA Mavy rovr obin Hachardson, KBOWTL, 11n3
HighLand TL, Dl LA SN0 (V19 55 5504

WANTED: Mod sfmr, Stangcor 100731, for
Hallicratiers HTH smile. Bauovabent or parts vt
comnsidered. John leh‘lh'f‘qﬂ, WBs]JE, 1673
[devonshine 1, Thousand Oabes, CA 91001 (H05)
A49- 1104

WANTED A ke AM Bilber for Thake RAC, irade 0 W
tilter o Clollives, FA55- 0. Faul, KSHMM, Box 100,
Elephant Buthe, NM BT (505) TH- W v

WANTED: Meters for RT67 & o8: handset for
sarme, H-TLF /T DGl KA W, 41465 Call K |
Hhllsboro, IN 47949

H.I.-‘NTEI}!'TIE.I'I-IH 'I"'—H.-'p wowr, e
by RCA. Leroy E Sparks, WasYC, 94 W
Mok adiden Ave, Sants Anas, CA ST 1110 (FH)
SH-EIT

WANTEI: Irshormatson from the fosllamacning; WEL
catalops 1950, 1960 & 1968 1 vims can baelp call
Laows Meyeran, I-"h"l.'l'.l‘ﬁ_"‘ A, (6149 320 1175

WANTED: Il-lllntﬂl'-h'ﬂ S0, 52, 77, ARI0A, e
T Rachiovshasabd bee o, & inesd, comds. Takasn
Rk, 1=2 04 Minanthdal, Sevaka, Yokolame, fapan
FAX 00 1-S145 001 -mnt

WANTED: anddswitch kb for Flalli ratbers 5X.
. Karl Dasland, KALRM, POB 20, Wistport,
MA 02790, (508) 36 1281

HAN’I"ED—M'I“IIMMI umitr; ey splvs;
Filibey 100 b wtal Fhle-5 Hallioratters S3-H whuad
b, Mstmorual SW - Vit meded, 6 F volt verasons,
Dvan showaller, WASPIR, 72 Bockboand Rd,
tm-m'r.. MM KATS l‘.'vlf-!l'ﬂ:—lT'l]

WANTED: For my ailing Heath HW lm kil
arrve mchuresan {fackosomn Heos ) HIE-2 0, Ssli-di
T. Zolasko, KARGEE, 9401 CGrand [ivision,
Clewerlamd, OB 44125 (216) 8535174




E-30A Keceiver Module and 1PT0)
Repair Services
Denmis W, Hatch, WAWAR
Teletron Electronics, Inc.
1407 E. Trail St
Dodge City, KS 67801 (116) 225373

BUYaSELLATRADE vour lam &
Flectromscs gprar with bow com classafied
mdy Publobed tweor & month. i 24 noeses |
ayear.  Muled First Clam O year
smbncnpron 513 Free sumgple cogry
HAM TRADERS EXPRESS
PO Bax 1693, Hyrea, GA. 31008

WANTED: WEL-T0 wmtr, HIB smntrs for deplay
st b e gueabity. thoneandood U5 cands
o prapey walls of Amateur degplay Call Lo, (M07)
T2 1R, Wk Dlenibagye Mureum, € el

wﬁ.NrE“ Hsverms fuarald I'll-l-!'lll-l"\ prarts, r\.l.rh
unats, from the serws Comet, HUL SP. Ao
accemsanrns, calabops, spev shevts, memorabub
Holsert, Amabewn Baslior Surprhis, (517) 7806721

WANTEL: Collins W, NIEXE/ U, other oo 1940
Casllimes umateur gear o mvy ol tion. Jobn Finey,
WESHEL 14818 Delbarton, Howston, TX 77083
713 5615 KW

WANTEER: Dot o Shans o V50028 mand wbmar, 2

STCA4S stampexd om enad boell, WXE300W, Bk,
KAMLY Sy, 182 W, 17h SE, Posbile, 00y BT
(7150 S0

WANTED: Paying immwedbate cash for obd Fender
andd VOX guaitar amplifiems, Frank Ceaja, AT,
FNN'I- W Forvst Huoee 88, Coreendield, WI '1 1X2H

WANTEL: WW I Japanse sinls v."q rovrs Land
prarts} For restoration and FR actcles, infomiation
o THIRY U winbage Beitish atrcraft smite Ken
Lakin, KIDGH, OB 300, 700 SE Salmaon Ave.
Redmaond, ©H 977 56 {(MI3) 9201000, e-mml
klakammigaaal o isemn

WANTEL: Mamuals, manuals, manials b ra
i melatend cqpaiproent (o bay o swap. Catalog
availalvle. Pede Markavage, WAUWA, 27 Wall
g S, Sayreville, N OSET? (W) 238 B4

L N O
L

Lucas Transformer Co.
Orthisil High Efficiency Design

SVOT, M) AMP - $58 J
TS5 VCT, 21 AMP - 568
SKW- 8§90 T5KW 5145
TKW.-$165 15KW-SI8S |

JOKW-519 25KW-5218
JOKW . $250 15 KW . S280
L0KW - 5129
* 1201240 VAC Inpat - Cont. Duty Rased |
I-r«mm -1.5 {x) KW Rating
* You Choowe Secondary Voltage
* Modularion Xfmrs To Your Specs
* 45 Fears Experience
vindage gear replocement xfmrs
chokes and capacitors also available

Lucas Transformer Co.
T113 N. 9 Mile, Lake City, MI 49651
{616) 2294318

Visa-Master Card Accepled
e .
WANTELE Condeneer, carben amad other earky
Brvss st e rophasnes, cashos tracde. James Steele,
Busn 6200, Kinggnblomed, GA VIS8 (912) 7202242
WANTED: MW/BCT rove mil K24/ ARC-S or
exqurine. Mk, ACSE, PO Plrtbessil e, 0K THNEES
(918 A-2795
WANTELE M vl S s benraie Ssvae SR - maolvile
owr (1SR 2t & 10 oweter osdels. AL Beeersaned,
NIHC, TV 680098, O, 1L 125690008, (407)
A51-55 W
WANTED: G sty W WHAL reve, i p_nm"!
comds. Mike, WOBRVA, Bos 12, Sammon, KS
BT (6] 470-2T5h

WANTELR: o luod S200spbor w o el
cabvinet; sphor toomatch HIC 150 Tab, KSRMNE, OH,
(216) 322-H722

WANTED: HOITUA w/mamual, very clean;
Eanger 1 ow I very clean Both workong ool
Fagrwe, WIMNXM, 1Y, (208) 5225854

name o, we may have it
317 Fast Hoover Avenuoe
Ann Arbor, Michigan 45104

PURCHASE RADIO SUPPLY

Electne Radwo enthusiasts Toed of antrstephic electronics sloses” The answer to this <l
condition ke a heavy dive of Purchase Radio Supply
Lasokiamg for tranamtting and receiving tubes, components, hanbw ane, and pablacations™ You

TEL (31LY) 6b8 K65
FAX {313) 668-X%02




DOVETRON

Dovetron NB-1 Noise Blanker

Back by popular demand!

The Dovetron NB-1 Nowse Blanker is a small solid-state devise that plugs directly into )22,
24 and 124, which are located on the top of 3 Collins KWM-22A HF uwansceiver. The NB-
1 may also be installed in all versions of the Collins 755(* ) recerver.

In addition 1o noise pulse blanking and random noise suppression, the level of the reccived
signal may be amplified 15 dB or anenuated more than 20 dB. Specs upon request.

P.O. Box 6160

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

FOR SALE: Homwheowers, cundosns hoeeas & pane]
Labrwatiom, 1% years protobype tech esperion e
vacwum bube lilerate. Broan, EASECAY, I ()
TS FAN ST 524

FOR SALE: MU0 w sk, weowrboang bt wunidy
ower beats - 575 ¢« shpp. Dave, KT 2506 Little
ey K, Paymarket, VA 2388 (7011 79100

FOR SALF: Sevall goslbes oo ood vanitagye 1ol gear
e biberatury D Daslem 070 BB UGB DM Fawtine
e lirsar, UFST, O & sy vt S ASE Bowr Dl
All fosr v presce. 1L oy D Mlantor, Woal s M
MM 1, Faorrmawmant, Th ard2E-00N0]

FOR SALE: Vabant, noods work, - S1590, Mavigator,
eonc. - $1 75 NC- W00, growsd - S2S1 S 61 soopse, it
S5 FIM D2 SWIR Y Pwer, gread - 5500 Astatw DT
B Cling, KBSAHT, 107 PForest Cak L, Lake
Jacksom, TX 77560 (409) -0
FORSALE: Military TS 108/ spas b display
unlested - $3, SCR-2T4IN FT-2MA Jicvr
commarid sed rack (bl k) me shawch, goasd - $490,
F% Ak 11 e walve che=d, mussing | [T T
. Western Fhetrwe B AR 459 pes o osmmmuanad

et aprcrall TN w /U - T conl, paowsd - 60, Winrdea

St #19 Mark 1 tank radse | 7)) wribested - 550 ca
WW I My DA, HIF dorey taen By, hads &
ok L] S5 B «NIA FAD ok EN bwks

grrat, cley i ol ks bt reo boles woorkong, - S
Bousrdownmialitary TS 1550 /UTPUHEF s goem beaead
A i o sleel carmy case

39 e Mers, NIRHT, 47 Harel [
PA IS (407) 2M-mEY

FOR SALE: Collires KWW w/SisFl - $105%0, L'
Collina M2W5 - 8525 U5 Boith Voo Lome
VETBOIN, Camacla, () &75% V1S, |II|| LT LT MY
FOR SALE; lohmeasn M2 semir - 8000, nN2 Cony
35 A s, mo mamualss Clem, WHEVOY, ML, (B10)
T

BEN P d e

Mittubuargh

15

FOR SALE: National MNOX-10M, jlactory
incomplete unil, w/meter, hardware. EF
ot o 5 shpd, Govege, KIANX
ARAL (LR ST AN

FOR SALE Ecpair of TV-7 tulbs lesters w
sl atmmy | sl s & wn verily o alds alaws o
yomar TV 7 bl beteer Sowr 45 4ol shpye o returm st
DN Nebon, 10075 E Desent L
IR iy R ErE B |
dprrerinadines 1 cuum

s o harpee

Fhaocnin, AJS (62} VS

HMRSALLesth VW Thmowesoe bumad frases vaveer,
L Y
Hammsarlumd HO- 125X peneral cowerage move,
Vicow fomg manal - $125, MNatkornal NU- TR gen
v v, V0w o manual & Lge matching
spkr - BVS Konighe TR 006 6 mebior sove, V0w /
miarnekal Copry, hand mic & V- 107 6 & 2-moeter VIO

SIS Hleath SB-G b bmaomator seopse, V0w Smanial
cory - B LTS M romaatc b ool 260 el bcator umi,
either wesh o buy coupler or wish tosel indicator,

$25 Ulydde, NTIOK, AL, (580 TEV- 1100

powsd comds. w ) maniaal copy & 1D stal’s

FOR SALE: 575%A hubwe=Ssvbvanis, new: soldid sLie
A e, saelid sbabe Sh A5 newe 4-NED pulls
a2 M st snalyeer - 575 7 /8 Andnew N

i) ovneestowr Rols, K2LOAY, NY -5

urntsl & ™\ E5%1

el i}

R SALEHP
Valiand - 4575
o U atamoe, L

S0, Vehanyg
1 7D Sbuaremn L

WA wav e e
Wb kAl
LR

Frud

ELECTRON TUBES: All types
tramsmutting, receving, obsodite, mili
tary -Large mventory. Daily Elec-
tronies Corp,, 10914 NE 39th 51, Bob,
Vancouver, WA 98652 (SIN0) 360667,
{3l ) Hibn-HE560, FAX (360) 5005470




A G.Tannenbaum
Electronic Service Data

iy Rox WA, Ambler, PA RNED
Phasne 2155402055, Fax 215 SAD-RAIT

THE

VINTAGE PARTS &
SERVICE DATA
1920x-PRESENT

FREE CATAL(M:
CREDIT CARIS WELCOME

FOR SALE: Antotransformer, 250 valt primary,
M0 oul, 1.5 KVA, 6 amps. Franos Waggoner,
WL, 268 Barben Ave, Walertown, WY 13001
[15) '?H.H- Il

FOR NAII HT-taetg, man. - $ I Consel G-S)
125, HRO-, A-F - 450 ||III ‘nhmn!i "H‘”' 5

FOR '\AII_ HILAIH-IAIM\ L] k'WA\i wmily
1700 Bl WSO & Matchmoster S DN 11 &
manual - $175 BC-9W st tusey - 5275, have 4
Tusernr b aompss HF - S W00 CNEL 1 20 - S00E Tirwes
WTT twrr - S0, Kobwn BY 57 - S50 Hlarm M rotor &
conviresd - $250 FHO- 1700 - $ 300 L) -shaps Than Arney.
KMSHIM, 15400 Chuse S, Northridge, CA 91525
Wi {l-ilﬂﬂﬂ-"'“i'

FOR l.,ﬂ|,},_ N.ﬂ,u“_.l TR - R Knightkon
VIO - §500; Eico 720 - Sl National MOX-5 - 5250
fachard Locchest, WAZIROY, 941 N Park Ave, N
Marsapegua, MY 11758 (516) PaE- 1330
FOR SALE: Heath SB-220 manual - §15;
Flamamarhemd HX 500 manual - $12, Heath AM-2
SWHR, mint - 525, Heath VIS 1 manual - 55 Heath
-0 mobile ps for Sewer & Tweoser - 355, Segnal
shafier - 555, [X-1D - SO0, Johnson var caps. NIB

£ . Johmson Viking Ranger [ manual - $15
Fleath VL 1 VO it - $00 Marty D, WEIFOL
moa 2, HI-W!TEH.HL '\Il'lli"il-l-

Hl& SALE McMuordo Sehver 700 Iund; s freny
multiplier, &6 melers,  w/ homebiew
Taeterostyrang S VO - 365, TOS-12 amibr fe rovr,
revr w/ips & sphr, both work 175 Mike
WATHIA, WA (1) K17 1500

Repair & refurbishment of older tube-
type smateur equipment. Fully FCC li-
censed; 35 yrars experience. Chack
Banta, NeFX, (Laremont, Calif. (LA area)
() 9% 1861

FOR SALE: Used tube Bist. good seloction and
;I“_ﬂm SASE. Tl MoCombs, WIKWVNLC, 10632
!hllh:-tl.U Wichita, hHhL‘"l" I"'I"‘

FOR SALE: "Te hn-pu T-shirts. The Teletype
Corparatin's 1% symbol in Back onoa yelliow
{whiat wlse ™) Hanes shirt - $15 ppd. S Lo X1,

only inl- Wﬂ"liWI N'I i"'lH]'iZ‘? 7784

FOR 5.\11‘ Hallicrafter manuals, Maost
[bl'mhnu'lrl-l. LSS 1] -uh‘lf_, osharewnn, Haeath, WHEIL,
oltsers. SASE for list. DM Diiversidied, 08 Walnut
NI . Eree, PA 1652

H)l Sﬂ'[.[.ﬂ'lﬁﬂl' MUIET; Dvake TANC/ M:-l

o spiy. HW Vi S B, ol parts o TR -2
|'Tl." plasts ahials. W1 iy, neew ol B2
OO0, pw wwader SW. SE-300 /400 ooy o,
L"L"'“ FL. illl h"‘“ That, J.l!'l'l|1ll'l'I

FORSAL E‘-un-'!hl!vlt‘qi‘! salizend reves, digital
fregpuency & e truem displays; Woathane hishiean,
Astro, mamuals. ST Carter 11, WAaNHC, O3
33177, rmiml.mn. . I.zlmm:rf (AU 727515

FLR HM[-ITR.M'.II H.lﬂln'lrlur\ IV 18 xmitr,
nice; 522 revr, goosd. Fred Clingers, OFL (419) 468~
BT, after & I'M Eastern Time

FOR SALE: Natwnal K115 rovr; Ih-.llhlﬂllhmh
175 wmtr B sovre. PU only. Howard Hood,
SeT0 SV Shth 52, Port O vchand, WA W4 (W06d0)
e d- 2T

FOR SALE Mamuabs foopaes) Ocran | lopper, WKL
U157 Siea O 1, BC-348 S 0K $hea 1030,
DX 40, HE JOR, FTITME - $10 ea; GRS - 51X
I_‘-nA‘.-l:'{Ii-ump-\.lh-lnnTIﬂnhq Tl U porweedl,
EATELN®, 40 Briarwosnd B, North Soituate, Kl
I"'{-‘T' "‘ﬁﬂ"

FOR SALE: Hallir aftirs HT-3A Tinear amplitieer,
full ouitpuit, s+ conds 500 IUlonly, Frmac 4
TR, testind, full outpuat - $125 shpd; Eimac 4
TR, teesbend, bl ovtiipraat - 10 shped. WANTED: 3
TN bk, B 600D coniles B T80 & BIE HIR-H pelate
cap lior 3 HNEREE Mbare € hacummee, WO T X, 641 East
Saam Bl . Micddlctown, RT 02842 (401) 898531
v BROGMSESAYTAY DOCRE DA M

FOR SALE: The AWA Reveew, Vol 9 (199 - $12
prd Ken Creenberg, 5858 Lew, Shokar, 11 AT
(L h :n“iﬂ.-lt

FOR SALE: Naw oing, I'I -lhﬁ i pbuggs o Uil
S lime/ KWM-ZA /HE- 380 shp'd im UISA - 38 ca
Clirt Hanoook, KMALT], 6567 Ashiliehd CL, San
Jowse, A W1 20LANEE



Austin, Texas 78745 (5120 443-5027

WANTEI®: Any condition, Hallicrafters 5-35 panoramic adaplor and 5-33 Sky
Trainer as shown, Chuck Dachis, "The Hallicrafber Collectors, 4500 Kussell DD, |

FOR SALE: EIT for RV
C T T LAIE & S = AT S o
il awralaw ind b ot Wedd

it SASE bwr ot

WIETL, Baw 74 Yk £, NH =R

HIR SALE: I"'EO 65 13500050 ka MY mew
rrac e conan comlereres ] - 39 AL remclowrad=la
fay U raswen-dl, WWHL WY RH, K W=l dith it ol
BN SRS LA gl 2 4

FOR SALE: Tulwss, capunobon an s, BN and
e lim e prarts bow anbiaguee raceies and ™
Large SASE fow tubwe Bt o $2 fosr 20 prgee catalog
medumcddalale weith Db asiader. Vintage TV Kaadio, 3498
Wit 105 S0, 0 v rkimnnd, OO 44000

FOR SALE: LisgerwBs ol Arwbonnr Bandao, a 42 muinuie
vidiw leaburiigy WHHIN, kol )] and WaEA "Tall
Totdessscamnid Bhige Apstennnas”, prroosd vecesd by thie Sonathern
Califorraa DX clab ™ eogpode] rommingg o™ - Flugh
Cassidy, WABALILY - S0 ¢ 53 sl ["hiznsar sl
check amd make pavable e Harvey  Ladman
BetsbLL, 49200 Fowanws Tovrraw e, Ewrms, €5 %] 16

FOR SALE: Collips 1SR pudbale mwmimt for
KWAE-1 - 885, HI 4000 VTVM - 3710 Jerry, KBETM

IR R e T

FOR SALE: MO, sphr - 275 HECY til, sphr

vl Wk NS Fhoo 77X - 50 SN i MK
5. H&GW S cal=ew Y 15 -
MY E Vikang hure s b i i

¥ il W= - 4 i '
S0 H a2 Heath s (|8’ [

g ter s WA LNl A il

WS TRET ¥ Lar# L i

i s Al L -7

1 wilah i m e Ll LY KT} 4 L -

- - rel ! Halis L3

Mltond, M) b-a iS4
FOR SALE: ( covvn plandn alial for 1 iF
B gwws o - s gl b R W AsSY
Mldbomry Aww | Wkt v i TRT)

HM 5SALE: KIS Vis, s eimds, o leamerd

vorri ety o P b simeas ks b o aowes

Fraunrn vy | Ramaads | V14 4450

vyt anad resdvwataon ol

FOR SALE: Bl fuls-
il vindapge amabeur amnd oommeenoial radiees, 25
vearseupwrierse. Herksert Sark "IN E:p..“l-.u“

Fhermet, U A 93500 (WF0 58 S04
FOR SALE: Collanes O
WA il -1, NI - 57 KWM-2 mweters, NIB
539 shpd

(RE) canrying cases S

LU Lty sealiesd Q10D final
eovomidibssedd O 1aR ovr amullicomaplers - S35,
Colline 416W 1 Jdynamastorn /pwr splys - $35
WAMNMTELR: S0 K W dndo, Lossieldl Thoanas, AAGSTD
PO 15026, Frasann, O A SR, (RN 237 Tells

FOR SALE! CGenrad DVNIA Bridge oscillator, 5
b =50 MU < 0t DA BLCTD briche - $ 165,
morit, Hab: LhALLE Kirk Ellis;, KE4AYFP, 203
Pibwi b, MC 27863, (919 242

Eddgebrook Dy
[LLLIFUEN
FOR SALE: LTEM 25 0 S0k LIRM-S0 /SN0
$135, 2 senchros w/ pew MN-BOE bearimg
eidicabinr Sl 70 0 shypy Bl Hakimewvska
1524 Samdt Triopae, Tuesen, AL ASTIA (520) 624

FOR SALE: Marsals prok

[ e AL ML 22 SN -1 AR -HED - 528

wankilly reprosdis nd

FOMR SALETTRADIE: M n M SRR T, Ahillen
aFA | amp WANTED: Mk ®1l™ | vanarm VHD

' 1 - i B A THIHF i te o
" T ] (T B, - ¥
- v
FOR SALE: v L1
W R4 % (Y

T f g - I F * Bal
WALTAPMY S AN LB



W_7FG Vintage M;;l_uals

3300 Wayside Drive
Bartlesville, OK 74006 TR,
(S00)-807-6146  (918) 333-3754 -

Scomb bingders with protective covers

“wrwer JUEND muamusals i sk

& 7 davs @ week
Most popular military manuals in stock, ART-13, T-168, R-790, ARC-5, etc.

Cosdlimes, Dk, Giliabee, sl rafters. Hammariumd, Heatiskst, Jobmon Noatiswsal, Swun, e, ol

-

* SASE for our latest cotalog

“wmaesd Mraath assdior im wtond ™

FOR SALE: HI" e KF sagral joon, 0005 thru &5
MHz, calibrated onstput stlenaator 3 ovolts e 1
millivrdt, meters ot oatpat bevel vernees & peroent
modulation, CW & AM at W00/ 1000 e, stal
calibwator 3t T kHz & | MLz, 17 tabess, prss-pall
VI & bulber, repulated supphies. very stable,
table top cawe, poand runeung, oeder - $190. HI™
B, mewer mwsdel, samwe s plus sdded e
fresy. vernier, Ty couwnder oulpul, solid stabe
, wery mice conds. - $145; ANSURM-
500 mibitary KE signal gen, 0001 thiroogh 50 MMz,
moatered, fresy oomaniteer vt coempact & ruggged,
CW & AM st 300/ 1000 He, gossd ranming order
$H5; Loygimetrics BF sigmal gen, 005 to 80 MHz.
regrilar bells & whistles, salisd state, digial troy
ressdont, pew ol stiw b - $17%, military rack moumt
HRCY ik rovr - S0 powr sply - §55, ool boxow /
7 el st - $75, Thee case exctenors for HECY items
have somme weathering, wene painted gray, as is,
preference sangle buyer, TEK 7000 serien woope
it extendens ghd unit - S10 esible cabibe
- S50, wery o] phivsieal & operating conds;
TER 600 Bigh vasltage songre prrokne /case, TOIUX,
12 kv, appros 80 MEE - SA0 Interstate LindLog
CLONEE 1) s Bunactbon generation, silid state, 3
L = SO0 TEE TSI S by cabinet, hold 3 each
SN series plug-ins - $60; THK RGOS function
penieratisr - B Bied WX wakt 50 ohm coaxial
chummiy loul - $45. Farts sets, as e S35 rovr - $15;
Hickowok Cardmatic HIEB {(lesiter only) - $50; HP-
BRA - S50 HIPA12A - 515 Heath HE- 1 rovr - $15;
HP-200 C 10 - 520 HP-H00A e voltmeter - $35,
Shugart 80 B° drive - $15 « LIS for all tems
WANTED: HP -0 vechor impedance meter,
extenader fcalibration cable sef (Service ot HP-
TIS92A) for HI® 1415/855X JAS52B spectrum
analyzer, TEK PRI or PRXE 100X soope probe;
also tubwes THTH & 6000 Will buy or rade Stan
Krumme, KO6YH, 16412 Lakemont Lane,
Huntington Beach, CA 0647 1"!%1 RS

REEWn-animmmmmnm
schernatecs, repaars " Fuor flyer send I stamp LSASE
b Oiide Tyme Radeo Co, 25 Lyttonswdlle Bd
Site 317, Sshver Sprangs, ML ANIQ Phorw )/ Fax
(01 ) 5875780

FOR SALEMRADE: Tramsmitting/ Bevenving
tubees, mew arwd wsed. LSASE for Bt | oolbet olbd
aned uniguer habes o any type WANTED: Taylor
arwd Mtz Kautman tvps= and Lirge b from
the osled i borwe, 152 thaeosuyh 30O00T for desplay
Joskun FL Walloer Jr. D102 W 1250h St O iathe, KS
lﬂl'q'.‘ l.‘““"l.‘hl“

FOR SALE: R € i'ﬂd“rﬂﬁh]ﬁmlw
olffers, cadh o trade. WANTED: WW 1l Japarneas
radion, Carman HIHOs & Ssquines Sanders oquop
Jotn Ohvabssosd, NSSPCY, 5819 Maller Valley L
Houston, TX 77066 (713) 430 5598

FOR SALE: RaneCollions MK -1 AM wmir, complet:
w/ all conls, fuibwes, vt s tion snamisal & matching
MOA-Y earctler, cabinets are i esc oonds. 1 o
iy spuare Db oo ludding 4- 125A fmals Mursd b
sy, Collires 5104 rove w/ L4, 30 & 6 ke fillers,
calsiret, ot dretrosdion mamial & matching T
Vagrbor, calsinet ds wne, - serions offers on the abaove
phease, Local U only; Electronie Measammints
Corp. model 206 tube enler in wosd case - S12%5,
RME speeech clippeer - S5 Hehophione EC-1 rovr -
4 Turowe 13X mborophone - $45 Astatic T3
microphone - 4% rare Antatic madel 1296 circa
191 - olbews, Mational spkr, Black crimk e calinit,
ried vl eanbrlenmy, some musd - 5540, homebnes
rutor comtid w i/ lige compass dial, black crinkle
case, matchaes obder Colling - 850, pair of Eimae
UM-TL/VT-IM hubws, new - $65; panr of TINTH
fubwes, neew - S0 ROA 4 0A - 585, Rayiheon
SET tubwes, NIB - 3505 Eimac 49004, NIB - $50,
Eimae 4O I000A tested full outport - $95. Will
comrhiler ¢ Bean, Lite mwaded S-line in partial tradeon
W1/ 3 H0A-T Steve, NEXC, NY, (914) oL 0068
aiiter 8 "M EST

FOR SALE: U B "'\--ﬂ $25, othwer malitary
eqquip bech manals, 1995 Flanadbook, T 5T,
71, obd callbumdis de other rasdio books LSASE Int
Patrick Marmesu, K9HF, 5055 -1/2 Lakewond
Ave, S I.l.llut\ w’&“"'\ i“l-l-'ﬁ’ Wil

HOR ml'_ Hrathb o hh."l o gy hastorscal anec
dotes by employres Uuality |24 page dlstrated
bowk $995 postpaid. Heath Nestalgsa, £120 1nth
S W St B 111, Lynnmansd, WA S9E-65




DOVETRON PD-1 PRODUCT DETECTOR I

The Dovetron PD-1 product detector is a small solid-state (dual
JFET) device that plugs directly into the NBFM adaplor socket located
an top of the chassis of the National HRO-50, HRO-50-1, HRO-60, NC-
183 and NC-183D. It also plugs directly into the E-2 NBFM adaplor

| socket of the Collins 75A-2, 75A-2A and 75A-3 HF amateur receivers.
Selecting CW with the front panel Mode switch enables the PD-1 with |
fast AVC. Selecting FM enables the PD-1 with slow AVC. The AM

vides the original AM detection. Specs upon reguest.

position

| Doverron

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

FOR SALE: Far brrac ot fosr KW 27057 bwwers
the wicrnal wp 85 O wsang, Do dllmm macro-
bower fans (ERTT) Dvops-on, momasds - $15 neplaca
Oocan Hopper fromt pancl - $30 All mh" mvl
Engineermg, PO 3611, Costa Mesa, UA 93625
311

FOR SALE: Ham Price Cande, imirodoctonry poee
- B9 Uhver NN it ool B gear wdentified &
desaoribwad Froam smodiel sammees & For onombeer, Over
6000 peal & dated prioes, Prces lor over 25000
different ibems, Boatan bwes thiough HT s, linears,
puarers, o, P by, e mone. Ulse also
lis |.|1.1.'i||-11q-f Wi Ty il discriptivons. $9.95
ricluches LIS powstiagge, $1150 Canada, $14.95 other
countries. Califormians add tax, Tube Type
TrarsamatberCnicle, stllavailable, $17 95105, 514995
Canada (21 ounces), Pleates mention ER Soumd
Values, POV, Aulsirn, O A 500

LV resistant, gooed stamdoll v linkors, i beand
sprvaders, fon ppad - 35 Ron, KSYMNRE, MM, {505)
27 -S04
FOR SALE: Colling meathall Lapol pan - $5.95 +
£ 5 & H Ceonge Pugsley, Wedld, 182 Via
Rancho Priy, Esconslicdio, CA 90029

(201) 751-2591, (800) 526-1275
FAX (201) 481-1524

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

Tube manufacturing equipment and assorted tube bases for sale

FOR SALE: Matwwul FB-7 no sply - $295; Heath
-0 - $095 Hallorader TW- 1IN - $175 Sy
Charmgs - $51 5N -99 - S50 S, very nice - S&5%CARL
Soammly, veew - S05 0 F W sty - $279%5 Fadhwer tulse
amp mwsdel X106 - 375 Dvabee 208/ 260/ calib
e - SIS TRA AU/ - 577705% BAB/TAXES
ACH/MSE - S0, colbeston qquality Clatse Chied
Delune - $9%; Collins 1250 - §995; T5A4 gear
tid s taon arssy. - SUND DRIST coupler, new - $295,
Collins parts. Kon Follmar, KSGIT, AR Camano
Real, Kerrville, TX THOZR (2100} H0-8800)

FOR SALE: 5X-02 - $95, H-A2 sphr - S8 HA-1
keyer - $50; Sprague TO-0 < §35 ARCS KX
dymamwton < 512, Master Modvle Matcher, as s
S0, Morrow Faleom revr - S6d1 Jowe Shoes, K7MES,
WA, (20 TV g

FORSALE:C opy ol Pk Lactory SW-Vmanaal
5 0 & ahpg SWOL plag i replacement ooil
Fowprmis - $7 50w+ B8 sl o, 5, b prim plug-ingail
forrns - S ¢ shipg fames Frod, B o 41 Cutler,
b I T LR e SR I
FOR SALE: Colling embroidersd grey baseball
capes, winged o mwatball - $15 ea o both jor $27
Slail chieck to Bibimgs s Enderpise, HET Rayberry
. Chane Hills, O A S8R 3817




Jim Williams & Sons Surplus
Rear 330 Main Street - Dickson City, PA 18519
Warehouse: (717) 383-1295 - Fax: (717) 341-0953

TELEPHONE TA-43

These rugged Light weight
v ieldphones are made to go the

distance. All vou need 1s wire
and two TY cell battenes for
[

lens of miles of secure

commumcations. You get two

TA-43 phones and two canvas

' carrying cases wistraps. These

| government-reconditioned

WA won't last long at this g

price!!!! With partial, repro
(THTHTHI

BLOWOUT PRICE - $54.99/SET

We even pay the shipping.

We specialize inmiliary radios and related communication
equipment, both used and government reconditioned.
We have in stock GRC-106 & 109, T195, R-392, PRR-15
RX, PRC-25 & 77s, RT-524. KWM-2A and vanous types
of military vehicle shelters.

FAX YOUR WANT LIST 24 HOURS A DAY.

And always at Jim Williams & Sons - THE BEST PRICE!!

Sorry no C.0.D. or credit card orders



RECEIVING SET, RADIO AN/PRR-9
AND
TRANSMITTING SET, RADIO AN/PRT-4A

Every set tested
and ready to go or we
will replace il.

Lo
BRI
kLo L.

Keveiving _ Transmitting
Kadio AN/PRR-% Radio AN/PRT-4A

PRT/M-A Transmitter - PRRE-Y Receiver are crystal
operated on 47 1 57 MHz. Both units are shipped

on SIMHz PRTMA ransmils vosce and tone o S,

PRR-9 at 450 mW and will also work with PRC- Pa’,e

25. PRC-T0 &77, cic tr

The PRR-% are povernment-reconditioned. The @ .f,’q] ‘Ff 1"{.‘_!
PRT/MAx are used but not abused. Both are O e %ﬁ Jfbf
green and shipped o you with antennas, lanyard, ",
hamecss shide, receiver beadset and onginal ‘l“.l‘,,fl

manual
Batteries are also included in the "DEAL”

BLOWOUT PRICE - $42.99/SET

We pay the shipping.

51



Collins Reproduction Speakers and Replacement Grills
Speakers exactly like originals for the 75A-4 and -3 - S185 ppd.
New replacement grills for 270G - 1, 2, 3, with new flocking - $19.95 ppd.
money back guaranice
Morton Jones, WOKLG, P.O. Box 2131, Ramona, CA 92065

I (619) 789-2745

WANTEE: Heathhit, Fan, Febwr, [hvnosco o
saerular tubse socde amplifecs i any ooy Mike
S ber, WERLUTCE, 08 e, Hermadon, VoA 200
{7O0R) 7 hes- 1 Nt

WANTEIE SX-42, SPEN, FH oot novr, onbe m
h-nlp.-wd comuls. Jores Cangan, EAYL Comtact in
Stabes Kurt Keller, U7, (301 436850

“ﬁN‘l‘HP Schematic & indo on the Tone
Mbosduilator for Mallen grad e mecter, by FAETST
Ik "What by Battery? Wes, WSEHM, 1950
Chevelle U, Baton Baige, 1A 606

WANTEDR: Pwr sbmr foor thee §lacath HOP Iilnt H»
I3 mwniton soogwts maiial for FC- 10 oopy ©R)
Jooburs Kl 4608 Morwalk S8 Ulndon City, O AS4587
(513 071 -4HH

WANTELY: Collims M1 pares, divde board cover
for tubee compartment w011 st Ball
Smithermman, S0 Hwy 67, East Bend, NC 27018
(110 60K e

WANTEI®RD :IF!'.IUI the tubwechata chart for Precisson
Tuibse Tested pusdel 612 (or 614) Tom Taylor,
AAGEE, 05 Walton Way, San Jose, CA 95117
(40H) 2479045

WANTEL: ”-llll pear made by Amincan
manafacturers from 19U Go 19800 1 will traved to
ot acation 8o prlitomgragsh ogqaip for OO Radao
Classacs calendam and a bk on the Amencan
b inadusatry. Womabd absa Lk bo interyiew anyone
connected with the ham industry dunog; thaes-
years, Jor Veras, NAOH, IV 1M1, Birmingham,
Al S (0 LR Je | o], e L Pl S wlends

'WA.N'IFI)' Military chtromies, BIF, radar,
cosmmerscalions, bl manuals, lterature, ol
What have you gl ? Willam Van Leneeep, OB
211, Pepperedl, MA 01463 §508) 4336031

WANTED: Berston §Larbue Iurch boves S related
whemres. 1B pay shypg. Bod Fritr, NOSFE, 104 2nad St
'I-I-winu-hﬂ\' PA 17751 I7I?I '\-l" by |

'H'AN"I'HI- Vwmi o = [ ——
Jisurescn SO0 fwerd card on call v Smesdeds yous mas
harwe. Shevr White, WIRSULT, s 188, Clube, TY
TTSAL (NN P46 lT7 NN ey o g

WANTEDY: Keweard for Natwoal SW -4, has 4 tubs=
Tt wmnly wwme st o oowl Rodwrt Enemadck, IUE
l!‘!" lh\hﬂ'ﬁ MA DTN {llI?]‘ﬂ-l "'q,ll'l.

WANTED: AR Sexpuprent, B2 K5 povr TIT,
TIE wmirs; KE2 ant relay. Pele Hamersma,
WHCTWLL S Phalap Awe Ihmull‘.l-ll,\l'lﬁ'm

WANTEIE Flvtne Kadis s | thra 7o, lohn
Casale, WAFHL, ' Poberng Lanes, Trow, NY
12150 (s X772 'I;I'ﬂl

WANTELE hll' resborabon carly HIRUY, NC Il'IFM\
RACL, TUS, ROUA HI6K, Zenith 829, K15 or similar
e, - working, rough, duesis only, parl=
vt W pereber s sty sndis. JonChamibserfin,
58 Wildermess D, Munimies, OF1 0537, (419)
B 1757

WANTEL:: OB tubw amips, spkes & sbmes by
Wesitern Flectri, Allec. Have Hallicraffars 539w/
cabunet fo trade. Mike Somwrs, 200 W Fargo,
Chacaggo, T o06d5, (112) TH-153
WANTED: KA AVESA, ARML Woestern Electrie,
e sypipaent iwarked Civil Avronaatics or any
adetine. lames Troberm, TR aped B Clifton,
VA NI (O BAD-L2T2

WANTED: Heathkity A“dmmgmlmm.alnr SH-
A0 sk, DHUH 444 i, e comdas only, Dennis
Heboura, W41 Lakeview D, Shingle Springs CA
WSGHD (W16) 6774117

WANTEDY: Clobse Kange, Clisbse Kings, Clolwe King:
WEL ot oo Elextroomcs S0 A, Bord prberned,
bove ey shack, mol o expont, resale or spuculation
Avre sy bl ing o €Calisbee Koimgg SO0 vomican't fisoor
willl newer use” Do you ko wehere | can find a
koo ©dodw Kangg SO07 | will give you free, an
enorilent Johmson Adventurer Lo a3 rederal b a
Cobobwe Kamgg | makes o deal on. | can pay hetwesn
S50 & VS0 deprenading omonnd s & masdel. Wil U
mowesdern US or somd orates oot ANl phastos
retuarreed prosngptly. Badeo st beservioeable, radt
wowrkeng U Have mevoy on o o boy® Tlease
keave wovbend oo evemang P'I'I'I"II.-*"I' l'*'ll
Larry B K FOWY, Bom 1M Ocsdental CA 95865
U7y &7 4 T




WANTED
Vintage AM cppupment for peronal wwe
Musi be collector guality or mant. Preler
Collims, will comuber others. Bob Tapper
MIMMH. Box 61538, Denver, OO0 B2

PG T40- 3272 FAX My 7776491

NEW TUBES 1/2 PRICE
SEND SASE FOR LIST
TUBES
555 SEMINOLE WOODS BLVD
GENEVA_FL 32732

FOR SALE thie W

warranty Send fornew Dt we Somypronsed dsosants

Thaosusands af lesled

& muoit by speecials. Bt sindr & rowvr tuhsiss. | have
||||||11|-|1||'|.|||l.'|n|||rl:1- st Tilwes recen thy. By thiosee
spare talws for yousr bl rochias, audiog ham &
Mt tubes are s gt aboit 33% ol

letiinies
mew, tany are absouil $1 1 Bave T bess ol osclal
alder, 7 & 9 pin tiahwes. AN il e besstiend oo TV

13 tester & thaen boasd | pive a0 day warranty
e woamts om SASE it D sboampe fos Bt Thanecl
Mebam 1005 F Desert Lo, Mhawmas, AT S5

I MV TAZ D eves ddpefursbmes D com

FOR SALF- S S0 1ITNL AL gy Ssgrbor, 10

I spely, vcwrmeal Lasosbos alormed mew, rowr 4 L
trarsanat peoblem - ST KON MO A, (T710) W
132

FOR SALE: Iu

ilbu'l.lllllli

M onanmaal omg, L5SAF TAY e

prvstallatiom trovalvleshasalimg
maintemance, brand sew (oollesctor s dem itaell)
$2 pyd, bookorate, Military Markiting, Ine. as

Ta). Moo, Loy MR (GN

FOR SALE: Collms S Do PS50 (WE] CW Bilter
150 [WE), 516F2 (RE), 218 VIWED, mudr vomrds

mike, manuaks, cables SR Bob MNesdleman
BTN 205 heaslomarbsrs sk Bl | Bath Wales, I'A

1900 [ 715) ] R0

COLORFUL
OSL PEMITIG
"Colorful QSL's" are now
available by a new owner.
Letterpress as done by C.
Fritz and Jack Reed.
The printing includes
specially mixed inks for a
brilliant "Rainbow" effect.
Ours are the “Ultimate QSL".
Samples $1.
Colorful QSL Printing
P.O. Box 4027, Dept. E
| Lafayette, IN 479034027

FOR SALETRADE: E¥0A EAC w/ musomal o
€395, Foenith KANK - S0 Crosley Ace 5 - $1b5
GIPR -0 heavily mnosdified - $175, HWI2 & IOTS
75 FHWIZA & HI'ZV - S85 WANTELR: Hi's
S Sanders AEC s, mdios, sphrs, avcessories,
dead o alive, prpiclally Bla k sy ok fioish, Will
L reasonable distances, 2080 mi? Fred Walson,
EBESNEE S8 W St SE Mol Toare, O L5354
(AR TR

FOR SALE: Prewar Meveaer Sagmal Shidler ooels
B T e sacd prluas B powms - S100 Jarm Ml s,
NZEY, 2% Sannmal Ave, Upgeer Dk, PA PSS
i) 557 524

FOR SALE-SY be - $125 535 - 485, Heath 804 41
sty e ) “unbwoben seal” - 575 Shane mic U0
pibtsbsen - SN0 Pat, KTYTE, WA, [ 20w 4571200

FOR SALE: Dvake M7 & 2NT mGd - $MM0 Haeath
HW- 100, w/fpa, spbr & mie - S0, 1 221 treyy
mmetier w A sply - S BC-HWRR vl il e, e S
dymarmutor, ras shochmmosurt -$ 175 CAY AT HIE
riev e - SN e spaly Lo previones ey 0, Fleathy
STty rove - 508 Heath ERKCESW rovr - S35
Mallicradterrs S 400 85 Maeeath FIW-T - 537 Heath
U -t R DO, wirabestind - S5 Harvey- Wells
TIE S e caisiial - 55 Hheoth Seser, masialissd
we Fonnie e atal - 450 ART-1Y Exir ool - $1 500000,
WEN-T AM VIHIF sawr, Vi L5 o | hevon
Klaixl, In53 Amberwood v, Apt #27

Paasaderna, A 90 (RTR) TR0RT

FOR SALE: I 779 00" 300w per spely & o,
ranal - S5 I ITOA, o w Jowrey, mnanaal
£2500 Heath HW - 100, ps, manvoal - $195 Heath KX
| Mhobuawd & HINC 00 Maraasder, o conmds - S000
wiill comesidber sgelit. Al « LIS, Jow NYSS LT, sl
IRECE T

Eliminates BRE Interfervnce

In Telephones - Just Plog In
S22 05, M52 00, WSI0IN
wdd B0 I S&H
“IF THESE IHN'T WORK,
THEN NONE WILLS

A Fa r WONWX




FOR SALE: Tube checkers: Meath TC-2 w/all
papers, one knob wrome, water-spolted case,
otherwise Y0 - $25; Sencome TO- LI, fair w /chart

- %15 NEI (Trapkett) 67, w/ home-done chart &
achematic, greod - S0 Seg e Heath S0 6, goud.
st newls cleaning, - $15, 508, 2 knobs wrong, 2
st b= i ot otheroone ook msd - 510, Fxoo
AN, VG- $NE RCA WE-eBhar /dot / x -hatch oolor,
works, VG - S15; Fao MTA s tracer, VG - S35
Heath VTA VIVM, needs cheaning, & cal | just
goodd - $15, Bogen TS5 PA works, looks good
%, Levuith S A 1 Black bakelite portable batt / AC,
ol f books VG- 535, Knight B- 100 KX, boodos
gonened bt pvesechs saerers TLE fhroskeen band sw, badd
points), maissiog ore knob & sphr/Someter - $45;
Comar S0/ 500 pair, bl w fisrig, manoals - $100;
Heath HW-7, VO w / manual - SENL AN ppd, tubes
eheckind gownd, spares available Mot s 219
X ow Simatching spkor - S50 Collins LRA, missing
some plggin stull & 2 koobs, olherwise looks
] - maker ol AN/ USMFIC soope, known
o] - olfers. (Make an offer on anythang)
WANTEL: Buy or trade formil surp K ssuchas
B0, AT 65, TS, 665, 1NN, GRC-S & 109, KT-
127 TRU- 2 RS i RO 1 BU -T2 R 2 30 Marine:
ik SSTH. Drake 1525 EM mbc, sohematic /
cvmrrversmen e 1416/ CR, srbo mumaks b 23 0
Marine, ep. Aeromawie Marme's I'orta Manne IV
MAR, DAY, hebe checkers Smpeaon 135 (need
mrrmsabs, churtsl Weston 78 (repuir indo]; Excny
a7, sdapier 6175 o ando on ot Eric, NATGL, AL,
(205) 768007, et baefore 9@ AN o after & 0 &
wrvhimis

FOR SALE: Baook-Refemnoe IMJ For Radu
Engineers, Sh edition - 332 ppd. B Eastwick,
MAAWE, P Tt 51, Haddonfield, K] 08033,
(i A0 24T
FOR SALE: K442 nsed <5175, w /mount & cablie -
S105: WT-506,/ PRC-25 used - $200; RT-77 /GROC-9 -
U5 PSA 1 batt tester WOR 825, VRM- 1, RT-524
s ety - $5E GPMS5, PR XS module lester
Sk GRAG PRUJGRO remobe conl. (O 400 & C-
AH) w /b - K15; AM-1565 cabenect - $35; FE 894
phooe reprater - 325 F-X3/CRUC 10 band pass
filber MO - S0 Sy G parts anals, URME-25TF -
25, LURM- 236 - 525 HP-6IRC - S5 HIP o1 A8 - $50;
GIM-15 - $15; HIP- HOB- $25. P'P-8%4 / ARC-27 pwr
sphy 115V e 9V M0 out opwen Frame - $85. URM-
1200 wattmscterset - S0 RO A7 st - $1590 HyCam
P HOZAB{AS- 2551} 3076 M hogg perdic used
W5 Add shpg Tartan Eleotnomnics, ine. POR
36841, Tucwn, AZ SST40-6R41 (5200 S77-M22

FOR SALE: QST 305 o il's - $1singhes, $h for
comphote year, $5 fos incomplide year, Some Allied
cataboggs & Magmatone PA; pew RF testied tubes:
HIIA'S - 8, 5720 - S0 Colling 514, 3 filters w/
coviers - SV Halliceators working units: SR-150
- $2505 5K 164 - S185; SR-G00 - $225, 5-25 - $155;
Ranger 1 V3L HOET0 parts units. All + shipgg
Joer, WSEIE, MICY, (4173 BHZATYT eves

FOR SALE: TS-509/UR field strength meter - S10.
WANTED: Johnson VFO 122 Collin Collier.
MNATUA, GA. (912) 9831276

FOR SALE: Ham Radiomagarines 19860 thru fune
19, complete - $5 per vear. Francis Waggoner,
WIFTL 268 Barben Ave, Watertown, NY 15601
315) TRE-1R21

FOR SALE Classic gear, SASE for lint. WANTED:
Vintage rigs. The Badio Frder, boel Thurtell, 11853
Prascifla, Mymsosuth, M 485170, T /FAX OTHS-
]ﬂl

H:m.ﬁﬁl..f"l. nlll.l'l-i I"hl-ulﬂd MI‘ 1 pwrspliesior
KW 2} average comda, all commplete, call lor inkos
< sbngle Tor S50, ten for $400; NIB dial assemblies
foor W25 Diowe - S50 weaed 4002 fubses - $25;
g e dimimy Toads, models THE300, 50
aslirs, T, Temalie "B commasctor, ol Billed - $495;
pew Strathers FUF shuges for Sheeea watbmeters - 525,
BIH RO A B - 87, rare Heath SE0000 FF amp kit
oy upvepened b - S800; NI 145 knew keys - $20;
Colline directional coupler w /3 s RF wattmaeter
wnwebier, i a5 S MM consaolke anad earbier Collines
v attrmscbers, used cougsher Soew meter - 350, Throe
Ist chaws stamps w/label for long bl pars/

ek, Klatr, 5191 Ramwossd Py Fair
l.hi.\.l. .ﬁ'ﬁh‘ ﬂlﬂm

FOR SALE: Tubes (ol NTB) 6AV6, 6AKS, 6ALS,
BASE BALS, aAHS, 6BASR 6ANS, aBHE o0 B
ST, BV, 6XAW, T2KS, any 10 for - 15 Famac
BT (h) e S 25 ea, W24/ 280 (1S 10va Al LTS
Kon, KOCAWTE, U8 751, Santa Bosa, CA VSN0
(U7) SW-KI9

FORSAL l'hm:dniﬁnulrwlhdm Al mundy
video featuring WHHX, Ka0)] and WeEA. “Tall
Tabesand g Antennas”, produced by B Southerm
Calilornia D% clab * engoyed minning 17 - Hugh
Cisady, WABALIY - §10 ¢ 53 shpg, Make check
pavable tie Harvey Laidman, Ml L, 4 Fnaane
Terrace, Encino, CA 91316
FOR SALE: Heavy fteme inclding no change
efivery abong LS 95 [FLAME). Johnson Desk KW
Vedastal, missing modulation - 0 Navy TDE
wmitr i hadimgg /75 - S50 beautifully nusde H/B
AN umir, PP HOTH s meosdulated by FPSHAS B/
Orower - $1HI0 Colims WS- 1 WE - S1000 malstary
avreraft sty mandel ATEP 2000 bas b 15,800 bas
(Peradin, ovwr 50 yoars obd, Tt wnised & ong
i hsdimg murmal, dynamtor acembly, remote
comtrod & inadicator units, VILF ant. tuning anit,
seabed orig bow of sparne parts & cable oormectors
§175 Parker Hememann, WiYG, 87 Cowr Rd,
1 Lyme, t"l 1T 1103! u-l-“'?nh- [H-I :pm 2568

HOR &.ﬂ.l I‘.. {_nlllm, K1 wf'l-'ll].ﬁ. eaciler,
extremely nice condx, complete w/ manual, coils,
arg, wattmicters - 36000 firm, 1 crate, L ship from
Daly AdbserboSanmazzare, IKICK], St Pontisourons:
0, 1HH2 assigrana, Tbaly or Kuret, CT, (203) 431-
HEH)




FOR SALE: THS 5w / pwer sply - $160; Hieath AT
1. V-1 - $185; National HFS w / complete cosls set
- S185; mational CRM soope - $125, Millen 41501

v staradand - 55 Millen S0 van arm
VRO $185; ARKL Hardbooks SASE. Stancor SRT
120 umitr - $T5E Stancos ST-202A wmitr - $l65
Johnson VRO-122 - $45; Kmaght T-50 umir - $85;
Knight T-#0 wmir - S&5, Conair 400 umir - £75;
Beetting 9 rovr B/OD aver 00 Military Spy
Radioset 222 MHz, RR-28, RT3, RI-1, RI-2 nice
« $205, Packing, shpje insurance & datiilagtion
included, arker Hetremann, WIYG, 87 Cove
R, Lyme, CTUGITE, (200) 4H-7753 or (B 13)-262-
5ed

FOR SALE: Two 20 s NOS - B WANTED:
Repasrable Jobwran, Hammariund gear Laery,
MY, 170 Heritage Lane., Salebury. NC 28187
(7 613 31
FOR SALE: Manuals ong,, profer swap bhor man
e addio muarsaals, malitary, borest fervae, boat /
ship radia, aviation radio or magarmes, Bendis
Radio Engineer, Eloctronic Industnes, KAAK
Communicator, LISN Electron, Digestol Adfbome
Electromics, ete., or sell ppad, Harmarlaned HEITH
8 Heath HDAD - $5; FINGL - 85; HDEPZ - $2: XCh
« 4% Eldico EEY - $5; Hallicrafter HTVMI - $10;
HT - $10; T - 5 10 Clobe FCLL - 84, 5000
S0 150 - SIE LA - 57 VHF62 - 36, VRORNT - 56,
Gowans Wlark 2- 57, 1000 - 47, Joshreaon Wikong 2 - 57
Rangrr 1 - SWE Navgater - $10; VROIZZ - §7,
catalog, 975 - 5, mubitary KTaehTeR - §7, SURRIE
v - S, prrewsr puski ecar wmtrs, rovrs WANTED:
WW Il rachio oquep , espevially Cerman, Ralian,
Japanese, any comnds; US Military ARCZ, AROQT,
ARE, ARCH, ARELS, ARR16,BCI0, RC12M RAX,
TROID, TOCH, what have you? Hue Miller,
KATLXY, 2501 5. 900 E HC, SLC, UT 84l

FOR SALE: Mational Co. T-10- 175 WO SH - iil.'rﬂ
NC-125 - S150; Hanmariund HO-140X - SR 5
200 sphr - S100; Hallicrafters SX-25 - $200; 5- 198 -
S100); R-47 sphr - 850, carly Heath AR-1- $100, DX-
608 - $100; Latayette Explor Aare - $0 Coreg Caone,
11528 Watermoss Lo, Charbotte, NC 250062 (704)
ST

WANTED: On HI 6l B generator. What do freg
comvtrol ingrat and freg analog output indcate” s
e ? KoL, POB A5, Crover Beach, CA 9HEL
WANTED: WW I navy shipboand smirs &
acvesaies, any comds Steve Faoelli, WSMNG, T
onecrolt D Exdon, A 18045, (610) 25285211

WANTED: Hammarhosd HO-180A Will pay far
price torese. comd s James B Geer, WBSLXZ, 1013
ﬂ'l. l.‘rl_l_m Bedford, TX Thli'l -T2, l!"?l w?l"“

WﬁNIH}- Millen 2 IE‘.W matchbus switch, por
WSA00; alse b e Broim Supreme s e awners
Harry Blesy, NOCOX, 95200 Clarendon Hills Rd,
Himvudale, 1L 6521 l'I.H}?#i—I?'“

WANTED:AMotorola Vibrasender 1L n-nl 'I'I.I.
WS He large gokd unit. Wil buy, trade I-HI.
Alley, 2100 Mescinady 11 Ovlando, FI X% (4I7)
151425

WANTED: Rifth Editn or caniler wl [
Handbook joseph Faloone, AASHY, UK Town
Cenber. Sie 2370, Southifscld, M1 45075 (K100 357
Hl“l

WANTED: Vintage AM epuipmmend for plwml
vz, prined b collector cuality or mink. Profer Colliv,
will consider ollwrs, Tl Tapper, NOTMH, Hox
1518, Denver, CORE6, (NN 7902572, FAX 777-
el

'HAHTEI} Two 513 tubes, two S13 schets and
two B13 plate g Prebe Cullumn, NSCEL, 1132
1 Larberr Pbwd l-.lu.'i.lm'l.l n ummwﬁm

wﬂmlh‘l“mwﬁmmul B,
rcvd dinver for samae Charbe Solie, 1809 joameCL,
Lan Crnces, INM SRNG

Please remember (o count (he words
in your ad, If you are over 20 words,
please send 20 cents for each  exira

FOR SALEC nlnumﬁhlrm ZILH: 11 ke

- $20 va; Dvake 28 w /calib & 205 sphr - $175
Drake 2AQ Qomult - 335, Hallicealters SX-11
175, Hammarbond HO- 1700 in orgg, bos - $215;
Heath tanable auwdio Gilter (HE-T4TE) unopened
kit - %45, Haeath SB-4000 - §75; Mosloy CM-1 spker -
F00; Matiomal MOC-S5W shortwave converter (19054}
- K5, Mational MOV & splr - S0 Mational
NC- 153 - §95; Signal One CXTA w /B upgrades -
£750; Vibroples Defuse vibrokeyer - $50. All FOB
Lios Gatom, CA. Peter Brickey, KIDOKIWE, CA, (408)
By s

FOR SALE Hallicrafters HAS VIO - §50, Galasy
S pack set - olber, Banger 1 - $250. All + shpg
Berk Bevbemeyer, MO (014) 80441

Mlﬁfmmti'm\ z
r:ﬁniq.nuﬂ_[“lm g



" ELECTRIC RADIO STORE

BACK ISSUES

All back issues are available at $34 per year or $3.25 for individual copies. Buy the entire
first 6 vears (#1- 72) for $175 and save. This price includes delivery in the LS. Foreign
orders please inguire,

COMPENDIUMS

Collins 75A-4 Modification Compendium- all the factory modification bulletins from
Collins Radio Co., all the articles printed in CQ, Ham Radio, Q5T and ER, 85 pages-
£20 plus 53 S&H

I Service Modification Compendium for the S-Line. KWM-172/2A series - 260 pages -

545 plus 84 S&H

Service Modification Compendium for the KWS-1, 32V and 75A series - 42 pages
$15 plus $3 S&H

HATS

Finest quality, 1.S. made. tan in color, embroitered ER logo -$15 defivered.

T-SHIRTS

The front displays the logo from the cover of ER (the whbe outline, Elecine Radio, and
‘celcheating a bypone era’). The back has “Real Radios Glow in the Dark” (used with the
permission of Classc Radio) The T-shirts are 1 5. macde by Haynes and come nS-M-L- XL and
XXLiS1 extra),

The coldor is just a litthe lighter than the cover of ER - 15 deliverad

| BDOKS

I Vintage Anthology - ook | by Dave ldwmael, WASBYVL 51495

The First Fafty Years: A Hrstory of the Collins Radio Comuany anad the Collins

Divissons of Rockwell Internatwonal 995

Fixing Up Nice Old Radeon by Fd Romney $19.95

Communications Reoeivers, The Vacuum Tebe Fra- 1932-1981

by Raymond 5. Moore . Yed Edition . $19.95

Dion C. Wallace, WHAM, Amatewr Radio's Pioncer by Jan D Perkms. 525 95

Oncilboncopes. Schecting and Restonng a Clasuc by Stan Grffitds $1995

|

] McElroy, workls champion radio iekeprapber by Tom French . $19.95
| Lew McCoy on Antcnnas by Lew McCoy. WIICP.... 31595
| The Pocket Guide 1 Collins. Amateur Radio Fapuipment 1946 10 1950

] by Bay H. Miiller, KKSIM._______$19.95

Heathkit A Gusde 1o the Amasteur Radio Products by Chuck Person, WATZZE 52495
Please add $3 S5& H for one book and 31 for cach additional book.

ER Parts Unit Directory

If you need a pant for a vintage restoration send 52 and an LSASE (.32 postage) for a fa of
parts units. If you have & parts unit, consider pumting it on the list. Your dead unit can help
hring others 1o fife!

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

Sy



TUBES * PARTS » SUPPLIES

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

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

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

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

— —~ ——
Subscription Information

Rates within the U.S.

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

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

Guaranteed Refund at any time for issues remaining on subscription

subscribe by mail or phone .

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