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others who appreciate the older tube type equipment. It is hoped
that the magazine will stimulate the collecting of, and interest in,
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I EDITOR'S COMMENTS Barry Wiseman, N6CSW/Q

A while back | indicated my interest in vintage RTTY and that we might do some
artiches on the subpect. This is something of an update.

Recently | acquired a Model 19 Teletype from Doug Bainbridge, NOHPK, who lives
down the road from here in Cortez, about S0 miles west. | then acquired a Hal ST-6 from
Skip Green, K7YOO. The Hal is hardly vintage, being only about 20 years old and all
solid-state but until something with tubes tums up it will serve adequately as my de-
modulator

Caetting it all hooked up took only a few minutes. Ten years ago | was very much
involved in Vintage RTTY and most of what | knew then came back to me. The next step
was to find a RTTY signal and check everything out. It was afternoon so | decided to try
20-meters fird. | ncalled that most of the KTTY activity was just below 14.100; down
about 10or 15 kes. | coubdn’t find anything there so | checked 40 and found nothing there
either. It wasn't until evening when | found a lone RTTY signal on 80 meters. Tuning
across the signal the old Model 19 started o clatter and pound out the copy. Everything
worked just fine. Onoe again | was back in my glory. | enjoy playing around with RTTY
and the old Teletype goar

But I've come to this conclusion: there is very little KTTY activity anymore and maybe
no vintage KTTY activity at all. I'm sure that all the stations I've copied so far (1 haven’t
worked any yet) have boen using modern computer setups. | think that AMTOR and
computer generated CW  have almost replaced KTTY. | wonder if there's anyone out
there still using the good old Teletype gear. Skip, K7YOO, has found a Model 28that he'll
be putting into service soon and Bill, KDOHC, has a Model 15 that he says he'll get going
this winter, I'd like to hear from anyone else who has vintage KTTY gear that they can get
upand running. Maybe, if there's enough of us we can get some kind of a net going this

winter. continued on page 37
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manufactured by the Multi-Elmac Company. See the article on page 14.




[_ _Réﬂechons Down the Fee Feedlme JI

by Fred Huntley, WeRNC
POB 478

Newvada City, CA 95959
Snagging The Big One

| was listening to the 40 meter S5B swap
net while waiting for 400 PMand thestan
of the Sunday SPAM net lower in the
band. WaDFC, the master of coremonies,
was reading the offerings of Yaesu and
Kenwood. Suddenly, my vars perked up.
Hee was saying there was a FRT-24 in
Marysville, Calif, for $600. 1 was not tuned
up for the S5B frequency, but another
station called in for the telephone infor-
mation, so | copied it down also.

The reason that the FRT-24 sparked my
interest is that K7YIR, in Washington State,
has one. It is pictured in the June 1989
issue of the AM Press Exchange — a glant
Collins 2-30 Mc military autotune trans-
mitter with an imposing appearance.

Afterour 40 meter SPAM net got started,
I mentioned about the FET-24 being avail-
able, but nobody seemed interested. After
the net was over, the thought of the FRT-
24 kept bugging me — so | phoned its
owner, K6KUS, and got some informa-
tion.

By Thursday night,  couldn't resist any
longer and decided that | wanted the rig,
so | called K6KUS again and made ar-
rangements to come and look it over.
Marysville is only 40 miles from Nevada
City and that close a distance was a g
factor when 1,500 Ibs of transmitter is
imvolved.

On Friday morning, | arrived at KeKUS
QTH and saw the ng standing on s
driveway, wrapped in clear plastic sheet-
ing. It was very impressive and high-tech.
As it turned out, it was a FRKT-M4A —not a
24. The FRT-24 has a 4-1000A final and a
pair of 4-400A class B modulators,

This FRT-24A had a big 8576 ceramic
tubé in the final, and was an SSB transmit-

ter with LSB, USB, ISB, FSK and compat-
ihle AM modes. (Compatible AM s car-
et with one sideband and on this trans-
mitter the carmier s adpestable to 1,000, 100
or 10 watts PEP.)

The transmitter looked to be in good
condition and would make an interesting
project, so after a very brief deliberation |
wrote oul a check o KeKLS for it

The nest question was how o move it
This rigg s a double cabinet B3 inches high,
47 inches wide and 32 inches deep and
waighed about 1,500 Tbs. A few furniture
moving companies were contacted for
price  estimates, but their figures were
prohibitive. So, | returned to the KeKUS
QTH on Sunday momning, withsome tools,
and we disassembiled a lot of the transmat -
ter, to highten it up. The whole ng is unit-
ized and everything is unpluggable and
removeable. Allthe hideout drawers were
removed, as well as 2 low- voltage power
supphics and 2 high voltage filter units,
and the power control unit

The next day | was lucky and came
across a fellow in Nevada City with a flat
bed truck, who did odd jobs and hauling,
We negotiated a deal and on Wednesday
headed down Highway 20 towards
Marysville.

The trucker, his wike, a helper, and
myself were aboard. With the strategic
assistance of K6KUS we managed to get
the transmitter shid up on the truck. Then
all the loose units were also placed aboard .

On arrival back at my QTH in Nevada
City, the unloading worked out OK, with
the use of a block and tackle that | fortu-
nately had on hand. The transmitter is
now sitting in the middle of my garage,
work/storage area. | reinstalled all the
individual units, reconnected the numer-
ous cables and thoroughly cleaned every
part of the equipment,

The set is a real beauty, All mil-spec

continued on page 36



Letter From Australia

by Colin MacKinnon, VK2DYM
52 Mills Rd.
Glenhaven 2156, Australia

When reading the article on broadcast
transmittersin ER No.36, it dawned on me
that our radio society has been using sev-
eral commercial transmitters in the ham
bands for about 25 years.

The Wireless institute of Australia, NSW
Division, which is equivalentto the ARRL,
provides weekly news broadcasts on a
number of amateur frequencies and in-
cludes AM amongst the modes. The trans-
mitters that we have used for the past 17
yearsarecommercial 500 watt output units
made by a local electronics company,
"AW.A." There are three transmitters in
use, crystal controlled on frequencies in
the 160, 80, and 40 meter ham bands. They
are all remote controlled via a computer-
ized studio control panel.

The "AWA" ]54800 transmitter was
originally designed for low power broad-
casting and point to point AM or CW
communications in the range of 2 to 20
Mhz. It comprises two similar cabinets,
each about 6 ft. tall by 1 ft. 6" wide. One
cabinet contains the power supplies and
modulator and the other has the RF Unit,
electronic keyer and monitor circuits. The
unmodulated power output is rated at a
very conservative 500 watts. They are not
exactly portable as together the two cabi-
nets weigh 3000 pounds. To obtain access,
the cabinets roll forward on rails to expose
the circuitry.

The RF circuit starts with a6 AU6 Pierce
crystal oscillator feeding up to three 807
amplifier/doublers,depending on the fre-
quency. A fourth amplifier stage has two
807's in parallel, driving the final ampli-
fier which consists of two 810 valves (or
"TOOBS" to you guys) in parallel. To cover
the entire frequency range, different in-
ductors are switched in the input and
output tuned circuits.

A view of two of the AWA transmitters.

The rack at the end contains receivers
and the television set is for monitoring
ATV transmissions. The gentleman in
the picture is Tim Mills, VK2ZTM, one
of our volunteer technicians.

The WIA provides a news service, bea-
cons, packetand voicerepeatersand con-
test facilities on all Australian amateur
bands from this 5 acre operating site
overlooking Sydney, NSW. There are
several antenna towers ranging from 100
ft. to 280 ft. high. Before acquiring the
AWA units, ourbroadcasts were doneon
war surplus BC-610 transmitters.

The modulation cabinet includes a sub-
modulator with two 6BA6's, with com-
pression and limiting circuits, coupling to
two triode connected 807's. These in turn
are cathode coupled to two 810's in the
main modulator.

The plate voltage is 1750 volts derived
from two 872 mercury vapor valves, with
minor HT supplied from two 866 rectifi-

continued on page 36



IN
__UNIFORM

ELECTRIC RADIO

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

"The RT-91/ARC-2 Transceiver”

What makes a military radio truly out-
standing? You would expect that.

- The features of the set are a good fit to
the requirements of the pb tor which
was built —and better than those of other
sets of about the same time,

- The design is innovative without un-
necessary complication,

- The radio is simple to operate and
repair, and

- It uses imexpensive construction meth
ods as far as possible.

This month's ‘tour of duty’ is my candi-
date for the top scorer — but, sadly, we will
find a fatal flaw when looking at it as a
ham st
Overview

The AN/ ARC-2 isan eight channel liai-
son (long range) aircraft transoeiver cov-
ering 2 to 9 Mcs in four bands. The set was
developed by Collins Radio for the US.
Navy about 1944; it weighs 64 pounds and
is 8 x 15 x 207 (H x W x D) which is the
standard "1-1/2 ATR package. It is rated
at 15 to 30 watts AM or CW and requires
265 VDC at 20 amps. It has a self-con-
tained dynamotor and antenna tuner The
st has 25 tubes, all of them octal except for
the final amplifier and modulator.

Four Collins Autotune units control the
bandswitch, frequency and antenna cou-
pling and tuning. These controls are pre-
set during tune-up for each channel. The
dial is calibrated directly in frequency at
intervals of 2 kcs.

Any number of remote control units
can be used; the last box to be turned "ON’
has control of the channel and (with the C-
732 control panel) the sensitivity. Audio
connections normally wene tied to the
plane’s intercom system but these and all
operating controls ane also on the front
pane] of the set.

The ARC-2 brought several important
i ations:

- As the first HF transceiver to be used
by our armed forces it marked the end of
Mt-p.lmtunu‘mvt'r—lmnhmitli'rinﬁtall.ltimm
in aircraft and in many ways became the
model for aircraft communications sets
nght down to the present,

- It is the radio for which the famous
Collins PTO (Permeability Tuned Osailla-
tor) wasdeveloped and set new standards
for calibration accuracy, linearity and sta-
bility,

It is the first US. developed HF mili-
tary set totune both the recever and trans-
mitter with a single knob,

- It 15 our first military sct to use a
tunable IF, and

- It is the first set to have automatic
modulation level control.

History

The build-up for WW 1l found the US.
Navy scrambling to develop equipment
and tactics for a new kind of warfare in
which opposing flects would strike not
with big guns having a range of perhaps
20 miles but with aircraft launched at
ranges of over 100 miles. The low-pow-
ered command transmitters of the pre-
war era wouldn't do the job; neither (in a
military force made up of quickly trained
civilians) could CW-only sets be used. The



The RT-298/ARC-2A transceiver. The RT-91/ARC-2 looks the same but (except for
some modified sets) does not have the fuse holders. The RS-38 mic and ANB (Army-
Navy-British) H-1 phones were often used with this set.

resulting scramble for higher- power voice
gear led to an outstanding new design
(theCollins ART-13, then called the ATC),
increased production of asuccessful older
transmiltur(lhuWcstingh{)useCI’—7),and
the truly peculiar Bendix ATD. These
transmitters, paired with at least two dif-
ferent types of receivers, can be said to
have won the war; the ART-13 was so
successful that it had a long and varied
post war career.

Using a separate receiver, however,
doubles the chances of a wrong set-up;
recent reruns of the film"Mid way" showed
several examples of how radio communi-
cations failures changed the course of this
critical battle. And all of the early wartime
transmitters really should be tuned up by
someone who knows transmitter theory,
rather than (for example) a combination
radioman-gunner,

Yetanother problem was space: by 1944
even single-place aircraft had radar, IFF
(Identification Friend or Foe), survival,
and electronic navigation sets which did

not exist in 1940. A large transmitter with
a separate receiver, frequency meter, and
cabling between them was nolonger prac-
tical.

Idon't have development details for the
ARC-2, other than that it was done by
Collins, with the PTO unit being designed
by Ted Hunter, who was later to found
Hunter Manufacturing, the producer of
the 'Hunter Bandit' linear amplifier. The
first contract date is 1944 so development
must have begun right after the ART-13
got into full production, say 1943 or so.

The set was clearly successful because a
second model, RT-298/ARC-2A, with
important small improvements was con-
tracted in 1949. All the sets were built by
Collins and there were at least eight con-
tracts, totalling perhaps 10,000 radios. The
ARC-2 probably phased out gradually
after the ARC-38 came into service about
1952,

Design

The first impression you get from this

radio is of 'never mind the cost’ quality.

continued next page



ER in Uniform (rom previous page

The bandswitch shalts are coramic,
driven by helically cut gears. There's ex-
tensive use of machined castings, even for
shields which don't have to be that strong,.
The knobs are machined black anod ted
aluminum — the finest Fve ever seenon a
military set. The two ventilatson holes in
the back of the sct have large scroened
plugs which screw into a threaded block
on the rear of the chassis; a specal wrench
for these plugs is mounted on the back of
the case.

Muochanically, the ARC-2 consists of a
pair of vertical aluminum chassis running
front to rear; the tubes point toward the
center of the set and the sockets and wir-
ing are toward the outside. The only re-
movable module is the PTO.

The modulator and finals ane in a com-
partment at the rear of the horontal con-
ter chassis which conmexts the vertical
ones; also i this compartment 1s the dy-
namotor. The dynamotor blower cimcu-
lates air through the power tube compart -
ment through the screened  plugs on the
back of the sct.

The front center area of the chassis is
taken up by the PA tank and loading
arrangements,

The seald I'TO unit s at the right,
mounted inside a separate cast box, That
gives three closed boxes betwoen the os-
cillator tuned circuit and theoutside world
you could hardly have more stifiness,
shiclding, and protection from sudden
temperature changes. As with other
Autotune sets the chassis ane attached toa
front casting, which carmes the Autotune
units and the controls they operate. The
PTO is driven by a hincarly calibrated
trequency dial consisting of two concen-
tric polished aluminum dials, the outer
oneis marked in 100 ke steps and theinner
in steps of 2 kes.

The ARC-2 is the first radio to display
what became the Collins Radio standard
of using new techniques in every part of
eviery new set, Looking first at how chan-
nel frequencies are generated, the T s
used on both transmit and meceive and

tunes 1.0 o 1.5 Mes for all bands. On
transmit, it s multiplied 2, A 4 or b times
giving bandsof 2.0 -3.0, 3.0 - 45,40 - 6.0
and 60 -90 Mcs.

On receive, the PTO frequency is multi-
phed 3,43 or 5 times so the local osaillator
froquencwes ane 3045, 4060, 3045 and
50-75 Mcs. The IF arcuits are ganged
with the I'TOand also tune 1.0-1.5Moson
all bands. Omn the two low bands, the local
vescillator is above the channel frequency
giving bands of 20-3.0 and 3.0-4.5 Mes;
on the high bands the local oscillator is
below the channed for bands of 4.0-6 0 and
60910 Mes,

Thir ARC-2 s the first radio D know of to
usea tunable IF and the only one to use an
IF expual to the frequency of the master
oscillator. One advantage of this simple
froquency scheme is that it allows the
masteroscillator totune asing e froquency
range for all bands on both transmit and
rooeve without an extra miver corouit; it
also gives you a “free’ BRO — namely the
master oscillator frequency itsell. Another
advantage is that all circuits tune at the
same rate, 5o a sing e shug rack can beused
for all of them.

But with the master oscillator operating
on the IF frequency and a subharmonic of
the channel, elaborate measures (lots of
shields, Hnger stock on covers, series
chokes to devouple supply leads and five
tunsd circuits at the output of the reveiver
multiplier ioselect the night harmonic) are
nevsdesd to prevent birdies’ on AM signals.
And bevause the tuning rate increases with
the multiplication factor, the scheme is
limited to sets with a modiest fregquency
range

A sevond prioe is having to get selectiv-
ity at a melatively high and \r.lrl.lbk'IF

frequency. Both the difficulties of precise
tracking of nine tuned circuits and the

ical limits on the 'Y of thecoils mean
that a 6 AB bandwidth of 1010 15 kes must
be accepted — okay for a 1940 aircraft
liatson set but not for more demanding
jobs, Clever as it is, the idea of using a
tunable IF in this way began and ended
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Top view of the ARC-2A; front panel is at top of photo. The cover over the power tubes
has been removed. On the left are the RF, IF and transmitter driver stages; the RF and
IF slug racks are below the tubes. On the right, the receiver detector and audio and
transmitter modulator circuits and transformers.

with the ARC-2. Later Collins sets such as
the ARC-38, R-390 and 75A series fol-
lowed the tunable IF with a conversion to
afixed frequency such as 455 kes allowing
the use of a erystal or mechanical filter to
set the bandwidth.

Overall, the receiver consists of a 125]7
Hartley electron coupled oscillator (the
PTO) feeding a 125G7 multiplier. There
are three 125C7 RF stages, a 125A7 mixer
and four 125G7 IF's. Thetunable IF system
has the additional problem that its gain
rises as it is tuned to higher frequencies;
this is handled by making the last two
stages broadly fix-tuned with gain going
down with frequency.

A slight back-bias is applied to the di-
ode detector so that tube noise doesn't
comethrough; unfortunately this also pre-
vents copying very weak signals. Con-
ventional AVC circuits are used; the series
diode noise limiter is 'always on' but bi-
ased so it causes no noticeable distortion.

AVC action is good, allowing less than 5
dB change of audio output with signals
varying from 1000 microvolts down to 10
microvolts or from 1000 microvolts up to
100,000 microvolts. There's also a fast act-
ing audio AVC circuit which lowers the
gain of the 125A7 first audio stage when
extremely high audio outputs occur; this
helps with static crashes and extremely
strong signals from nearby transmitters
on which normal AVC and noise limiters
aren't effective.

On transmit, the PTO feedsa 12A6 mul-
tiplier coupled to a 12A6 driver. The final
is a pair of 1625's in parallel.

Plate modulation is provided by two
1625's operating class AB2. Thereis asepa-
rate winding on the mod transformer
which feeds back to a 12SL7 used as the
variable arm in a pair of Wheatstone
bridges between the mic transformer and
the triode connected 12A6 driver stage.
Audio peaks which could cause

continued next page



ER In Uniform from previous page
overmodulation bring the bridges into
balance and reduce the mic voltage al-
most instantly, limiting the modulation
level to about 95% for an extremely wide
range of mic inputs.

This too was a one-time idea. The best
later military AM sets (the T-195/GRC-
19, ARC-38 and 39, etc) used simple di-
ode dippers 10 achieve comparable re-
sults with much ks circuitry

Like the telephone system, military ra-
dios always foed the operator’s voice back
nto his head phones so he will know the
set is working and to allow him to ad just
the loudness of his speech. Usually this
‘sidetone’ is taken from the mod trans-
former but the ARC-2 does it by using a
12Hé diode to rectify the RF output to the
antenna, not only do you hear any distor-
tion which occurs but you know you ane
actually producing RF. This is a real im-
provement but, probably because the 12He
circuit itself could cause failures, it is an-
other ‘never used again’ innovation.

On The Air With The ARC-2

Pveoperated throe ARC-2 sets; the ARC-
2A now in service at KJAKV carmie in near-
perfect condition from perhaps the most
prolific ‘surplus radio’ writer of all tme,
Roy Patenburg, when he was reducing his
storage shed o tew years back.

Itis a mark of the overall quality of this
set that more than 35 years after it left the
Collins plant it went on the air without a
hitch. Problems which showed up in the
first 20 hours of service were a bypass
capacitor which shorted, dirty relay con-
tacts which caused a beat note from the
BROeven when on AM, and a meter move-
ment which intermittently sticks; all three
of these happenad with the other sets as
well

The transmitter output ratings are con-
servative; mine delivers over 40 watts on
both 80 and 40 meters.

Because it contains the 70E-1, the very
first FTO, | was cager to test the ARC-Z's
stability. Unfortunately, like many older
FTO's, the one in this set was considerably
off calibration when | got it and was

recalibrated at the time so | could not
measure the ‘trom lactory’ deift for this
article, Ldid the lest anyway; thie usual tost
sequence of four minutes warm-up fol-
lowed by 30 minutes of one minute trans-
mit/four minutes key up cycling gave a
drift of -313 cps. During 10 minutes con-
tinuous key down the drilt was another -
76 cps. The dnift is so steady that a small
amount of added compensation would
probably bring it well under 100 cps/
hour

Corresponding numbsers for the ART-
13 tested here were <112 cpsand - 130 cps
respextively

The ARC-2 has the nodesigned Autotune
umits which don't require you to always
approach the final setting from the same
direction as those on the ART-13 do; sure
enough they work just as accurately as the
carly design did, coming back within 32
ps at 3885 ks when the same channel is
selocted.

This is the casiest o use of all the me-
dium power HF military radios 1 have
operated. Select the channel, unlock the
controls, st the band, dial up the fre-
quency, key the mic, adjust the antenna
tuning for maximum plate current then
set the antenna coupling for 190 mA plate
current. Lock the controls and finish your
prefhght checks, . (Connectors and shock
moints salety wired, Crow micsand head-
phones on stations,.. )

The ARC-2 puts full power into my
dummy load and loop antenna without
the external help (seres capacitor, elc.)
neoded by many aircraft sets. Because of
the automatic modulation level control,
any microphone which produces enough
voltage will modulate it fully with no risk
of overmodulation. | use one of the ‘car-
bon mic replacement” circuits shown in
this column in the past; some hams using
carbon mics, however, report that they
can’t get full modulation without pulling
V-120, the 12H6 limiting rectifier, to dis-
able the limiter circuit.

Inorder to hear weak signals, | disabled
the detector back-bias arcuit by wrap-
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Front section of ARC-2A with covers removed. The 70E-1 PTO is in the left compart-
ment with the 125]7 oscillatortube inside the aluminum can. The two horizontal tubes
are the transmitter and receiver multipliers. The center compartment holds relays and
the autotune motor. The top of the PA tank coil is at the right.

ping a piece of bare wire between pins 1
and 8 of V-114. | am indebted to Charlie
DiCecca, KATGON, for pointing this cir-
cuit out to me.

The big — really big — problem with the
ARC-2 as a ham set is the poor selectivity.
A set with this much gain connected to a
ham antenna will hear a strong signal
which is many dB off the nose of the
selectivity curve; the ARC-2's effective
bandwidthiseasily 25 kcs. Thereare many
ways to improve this but none of them
offer much without extensive changes;
probably the bestidea is to bring out the [F
signal and use an external Q-5'er such as
the BC-946 broadcast band command re-
ceiver,

Conclusions

The fit between the requirements of the
joband the features ofthe ARC-2 isalmost
perfect, especially when you consider that
so many of its features were new. Overall
performance (stability, high modulation
percentage, good audio quality on both

receive and transmit), ease of use, and
reliability are outstanding. It was a major
achievement to squeezea multiband trans-
ceiver of this power level into a package
this size — especially with octal tubes!

There are some problems. The design is
over complicated, particularly as shown
by the automatic modulation level control
and back-biased detector. Needlessly ex-
pensivedesign features such asthe screw-
plug vents and ceramic bandswitch shafts
further increased the price; considering
both unnecessary orovercomplicated fea-
tures and high cost methods, the ARC-2
probably cost 30% more than it should
have. Some parts (such as the tunable IF
coils of the early model) are too hard to
service.

Usability isn't perfect - the frequency
dial is hard to read and the use of red
lighting (though it may have been required
by general design specs for aircraft equip-
ment) makes it worse; this dial light only
shows you where to point the flashlight.

continued on page 37



An Incremental Inductance Bridge

by Bob Dennison, WZHBE
82 Virginia Ave.
Westmont, N 08108

In the April 1987 QST ', the author de-
scribed a simple Hay-Maxwell inductance
bridge. This general-purpose bridge has
been very useful but it lacks one desirable
feature - that of being able o measure
incremental inductance.

Incremental Inductance

Incremental inductance is defined as
the inductance present in a circuit that is
carrying both a dc and an alternating cur-
rent. Anaudio transformer may have high
primary inductance when no plate cur-
rent is flowing but in the presence of plate
current, the actual (incremental) induc-
tance may be much Jess, This adversely
affects the low-frequency response of the
transformer. Similarly, filter chokes must
be designed to carry the de current that
they are employed Lo Alter. Inductors and
transformers that must carry de curment
usually employ heavier iron<ones and
often the iron core contains an air-gap o
limit the magnetic flux density in order 1o
prevent saturation of the magnetic corne.
Measurement of incremental inductance
requines a special brdge circust arranged
sothat a de current may be passed through
the inductor while 1ts inductance is being
measured.

The Modified Hay Bridge

The Hay bridge can be arranged o per-
mit the passage of a de current through the
unknown inductance s as to permit msa-
surement of incremental inductance. The
circuit shown in Fig. 1 (page 13) is adapted
from a scheme given by FE. Terman® for
use in the laboratones at Stanford Univer-

sity.

1f the ac losses in the inductor are low,
the inductance is given by the following
equation: L. =R R_C

If the Qof the inductor is 10, the error 1s
only 1% and if the Q is 5, the error is 4%,

The main inductance dial s a 100K hn-
ear rheostat ( wvmeter). For hmated
amateur use, an Allen-Bradley carbon unit
will give satisfactory results. The  dial
scale is calibrated 0-100 indicating the ac-
tual resistance in thousands of ohms, The
ohmmeter portion of your VTVYM can b
used to calibrate this dial.

A 2-pole, 3-position switch (S1) is used
to select different values of B_and C, for
different scale multipliers as shown in
Table 1. The resistors should have a toler-
anceof oneortwo percent. The two bridge
capacitors (0.5 and 50 mFd) were made
by parallel connecting smaller units to get
the values required. A tolerance of plusor
minus 5% is OK since you seldom need to
measure incremental inductanoe Closer
than that. Another reason will be pre-
sented later,

Mulil,. R, €, MaxL
Scale by Meas. (H)
i 200 05 10
10 200 50 100
1 0 50 100

Table 1. Values of R and C lor the vari-
ous scale Lactors.

Resistor R, is used to halance out the
resistive part of the unknown. Either a
wire-wound orcarbon potentiometer may
beused. 1t is not necessary tocalibrate this
dial,

Transformer T1 is used to couple the
audio oscillator, one side of which is
grounded, to points a and ¢ of the bridge,
neither of which is grounded. | used a
small audio transformer from my junk
box - a Stancor A-64C connected to givea
21 step-down ratio. My oscillator is a
RCA WA-44C which | found at the flea-
market for $5. It provides about 12 volts,

prak-to-peak.

conlinued on page 12
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An Incremental Inductance Bridge from page 10

The circuit in Fig.1 shows two terminals
for connection to a variable-voltage power
supply so that a dc current can be passed
through theinductorundertest. In my unit,
I broke the circuit at X and introduced the
auxiliary current control circuit shown in
Fig.2. This permits easier adjustment of the
dc current level in the unknown inductor.
Depending on the power supply available
to you, you may omit this feature or modify
it to better suit your needs.

<5 K

;00,\ 1o w < 3500 ‘
Sow (o}
2w ‘-‘-“’T T

ISo0
‘ { RS W X

'\:2 lo

? B |
S “ oo :F
|
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Figure 2. Auxiliary current control circuit.

Choke L1 permits passing dc current
into the bridge so that it passes through L
and R_while at the same time it presents a
high enough impedance to prevent the
power supply from shorting out theaudio
signal at the detector terminals. | used a
105 H, 110 mA choke (Stancor C-1001).
Use something that will carry the highest
current youanticipate using. You can prob-
ably overload L1 as much as fifty percent
for brief intervals of time.

If the ac excitation of the bridge is high,
the non-linearity of the magnetic core of
the inductor will generate harmonics that
may make it difficult to determine exact
balance of the bridge. The solution is to
add a low-pass filter at the output of the
bridge. Thebridge is normally operated at
a fairly low frequency (about 250 hertz) so
that the distributed capacitance of the
unknown inductor will not affect the bal-
ance. Thus the cut-off frequency of the
filter may be chosen in the 300-400 hertz
region. | found a couple of miniature
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Collins toroidal inductors in my junk box
so my filter was small enough so it could
be tucked into the box holding the bridge.
The output transformers used in 5-tube
ac-dc sets usually have a primary induc-
tance of about two henrys. Two of these
can be used to make a good low-pass filter
as shown in Fig.3. Nothing is critical in
this circuit.

Figure 3. Low-pass filter to eliminate
harmonics present in the output of the
audio oscillator or which may be gener-
ated due to non-linearity of the inductor
being measured.

Construction

Since the bridge operates at low fre-
quencies, it doesn't need to be shielded. |
put mine in asimple home-made box. The
base and sides are 3/4" pine and the pan-
els are thin plywood. The main panel is
covered with bristol board and the dial
markingsaredrawnonitand then sprayed
with clear plastic.

The terminals at top left, are for the
audio oscillator. Terminals for the power
supply are on the right. A pair of tip jacks
provide connection to the detector - either
headphones or an oscilloscope. The latter
is recommended for quicker and more
accurate results.

The low-pass filter was assembled on a
pieceof perf board and mounted on one of
the ends below T1. Most of the smaller
components are mounted on terminal lug
strips.

Application

Now you can gather upall those chokes
and transformers that you've wondered
about and start testing them. Some will
measure up to the catalog data, others will
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Figure 1. Schematic diagram of the incremental inductance bridge.

differ - usually on the low side. One of the
chokes [ tested was a Merit C 2993 rated at
10.5H@ 110 mA. The results are shown in
Table 2. A few were disappointing. A
Thordarson detector plate choke T-20C50
gave the results shown in Table 3. It's a
brand new choke, never used, but it may
have a shorted turn.

DC Test Current  Measured Incre. L

0 11
20 10.3
40 9.6
60 9.1
80 8.7

100 8.6

Table 2. Incremental inducatance of Merit
choke C 2993 at 10.5 H@ 110 mA

DC Test Current Rated .  Meas. L
0 475 220
5 350 160
25 75 34

Table 3. Incremental inductance of
Thordarson T-20C50 detector plate choke.

This unit may have a shorted turn.

Terman points out that the incremental
inductance you measure will depend on
the previous magnetization history expe-
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rienced by the core. To get consistent re-
sults you would have to demagnetize the
core before each measurement. The data
in Table 4 shows the incremental induc-
tance measured on the primary of a small
interstage audio transformer (Stancor A-
63). Notice that the first time the primary
inductance was measured, it was 8 H.
After running the primary current up to
10 mA and back down to zero, the induc-
tance was 9.2 H. The fact that the incre-
mental inductance depends on the previ-
ous magnetic history is one more reason
why the bridge does not need to provide
great precision. A tolerance of + or -5% on
the capacitors at C, should be sufficient.

Pri. Current (mA) Incr. L (H)
0 8
5 6.2
10 49
0 9.2
5 6.2

Table 4. Primary inductance of a small
interstage audio transformer. Note how
plate currentaffects the primary inductance.
When the plate current is dropped to zero,
the inductance does not return to its initial
value.

continued on page 36



The Multi-Elmac Company

by Lea Salter, KNAJW
310 S. Park Dr.
Spartanburg, SC 29302

About two years ago | decided o colloct
at least one of cach of the ham ngs that
Multi-Elmac produced. Thene wene several
reasons for this. Firdt, the agquipment
rugged, well built and poerforms well. S
ond, | had an AF-67 and a PME-Bin my car
in 1961 and 62 duning the Berbin onsis. Our
reserve unil was called up for a year and |
made many trips betwoen Groenville, SC
and Columbus, Ca. That ng was quite a
comfort dunng those trips. Third, thene
were not Uhat many different ngs made by
Eimac, making them easy and affondable to
collect. Last, and probably most important,
it seemnaod likee a fun progect that would got
me back on AM. The fird equipment |
obtained was the AR and the 'ME S, bt
as you can sovin the pictune | now have an
cxample of cach of the six basic items that
wiere produced,

Afwer many ads in the ham pubhications
looking lor informationabout Mult-Elmac,
I received a note from John Werner,
WBBIPG, telling me about Angelo
DHamanton WHERN, a formor engineer for
the company. | called Angelo and he was
very helphul and Irendly. During several
interviews he gave me much imformation
about Elmac and the names of others who
had been associated with the company.

The company was founded in Michigan
in 1947 by five people: Gus Uindy, WEYNC,
Jack Bourassa, Phillip Cummings, Gervase
McKeonand Mrs. Mable Collom. The name
Emac 1s a contraction of Electro Mechani-
cal. At first the company was not involved
in ham equipment but made many items
mcluding manne radios.

Crorge Wilde was their sales manager
and lives in Michigan with his wife Ann
He was first licensed in 1923 a< 2CY and
when he moved to Michigan his call was
changed to WBCYL, whach he still has.

Ceorge Coldstone, WBAI®, was the cor-
porate attorney. (ther names and calls
are, Bob Leland, WBOHT, and Harvey
Steward, WEISY

The company remains in business but
was bought out in 1976 by the Stanley
Door Co. whach manutacturnes garage door
openers, manne oguipment, depth sound-
ors, Conclrad radios, coval doefense radwos,
CB radios, transvertoers for car radios and
many ather ftems

Descnptions of the six basic ham rigs
are listed below in chronological order.

The first was a transmitier. The title
block in the winng diagram has the date
of October 22, 1951 Iisdesignation is A-54
or A-S4H. The difference i the twao s that
the A-54 has an audw section that s bl
for a carbon mike and A-54H has a high
gain speech amplifier for a crystal or a
dynamic mike. Note that the next trans-
mitters had a switch installed foronemike
or the other, rather than mulkinﬁ separate
transmitters. The A-54 s a 50 wall, VPO or
crystal frequency control transmitter, It
covers 75, 20, 11 and 1 meters with a
spare band switch position lor 16, Worh
miters, The REF Amplifier isan 807 1t has
nine tubes plus a voltage regulator tobe,
The OA2 was not supplicd because it is
not needed for phone bui the tube socket
and wiring were included

The instruction book gives information
on how o add the desired band to the
blank band switch position. For instance,
if you wanted to put 40 meters in that
position, the book descnbes a couple of
jumpers and two aoils to add. It wlls you
hovw to makae the coils and where to install
them

The power supply for the A-54/A-54H
15 the PSA 500 and 1= designed to operate
from a 115 volt, 6 cycle power source. It



Lea Salter, KN4JW, in his workshop/hamshack. The Multi-Elmac gear is in two stacks

on the right of the photo. On the top of the left stack is the AF-68 transmitter, below
it is the AF-67 and on the bottom is the A-54 transmitter. The right stack consists of
(from the top down) the PSR-612 power supply, the PMR-8 receiver, PMR-7A receiver

and PMR6A receiver.

put out 450 volts dc at 250 mA. The recti-
fier tube is a 573. The instruction book
also explains how to use a surplus PE-103
dynamotor as the high voltage power
source for mobile operation.

The next radio was the PMR-6A. The
date on the wiring diagram is 1-21-53. This
radio is a ten-tube double conversion su-
perheterodyne receiver covering the 160,
80, 40, 20, 15 and 10 meter amateur bands
plus the standard broadcast band. This one
isthe smallest of theradios (45/8x61/4 x
10 3/8 ), weighing only 6 1/2 pounds.
There are four different power supplies
listed in the accessories paragraph. | have
noticed that none of the receivers list a
speaker as an accessory. Along with the
band switch, on-off-vol and tuning control
there is an antenna trimmer and an AVC-
BFO-N.L. switch. The frequency indicator
is a pointer and works well.
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The manual for this receiver is very
good. It gives not only parts list, wiring
diagram, power supply wiring, voltage
charts, alignment proceduresetc., butalso
a resistance chart for each pin of each
tube.

The AF-67 transmitter came out next
and this is probably the best known Multi-
Elmac rig. I'm quite sure there were more
AF-67's manufactured than anything else
at Elmac. The wiring diagram title block
has the date 9-26-53. The transmitter is a
10-tube, VFO or crystal controlled and the
instruction manual says seven bands but
the band switch has six positions for 160,
80, 40, 20, 15 and 10 meters. The modula-
tor tubes are 58815 and the final amplifier
is a 6146. It is capable of about 60 watts
input. The transmitter was introduced as
a Trans-citer. Many have used it to drive
higher powered modulators. It will de-
liver approximately 40 watts of audio.

continued next page



The Multi-Elmac Company from previous page

Theunique feature of this rig is the band
switching arrangement. There is a lever
on the front panel that has a chain con-
nected to it. The chain goes around three
sprockets and each of the three sprockets
controls a switch that is a part of the band
switching circuitry. In my use of this rig |
have not had any problems with this ar-
rangement. On the back of the transmitter
thereisa switch for thecarbon ordynamic
mike and a CW-AM-NBFM switch that
also has lever linkage.

Theonlyaccessories listed for AF-67 are
the power supply (’S-2V) and the con-
necting cables. I have not used this power
supply but used the M-1070 which I will
describe with the AF-68.

There is one other feature of the AF-67
that may be of interest to some of you. Itis
one of the few rigs manufactured that has
narrow band FM capability. It is a feature
that I have not used. The instructions say
"A reactance tube modulator is incorpo-
rated inthe VFO circuit for NBFM." | used
this rig for several years in the '60's and
had no problems.

The next item is the PMR-7 receiver. It is
also a ten-tube double conversion super-
heterodyne nig covering the 160, 80, 40, 20,
15 and 10-meter amateur bands as well as
the standard broadcast band. The wiring
diagram has a 1-11-56 date. This receiver
has some features that are not included on
theotherradios. The on-off switchand AF
gain is a smaller knob centered on the RF
gain. There is also a BFO injection control
and centered on it is a smaller knob for
AVC on-off and a squelch control. The
othercontrolsare tuning, BFO, pitch, band
switch, antenna trim, BFOon-offand ANL
on-ott.

Also shown in the picture is the PSR-
117 power supply. This power supply is
for 117 volts. Note that it has a built in "S"
meter. Youcould also geta PSR-612 power
supply for either 6 or 12 volt operation.
Available also was as ESS-3"S" meter that
could be used with the accessory plug on
the PSR-612.

The AF-68 Tran-Citer. The wiring dia-
gramdoesnot haveadatebut the operating
instruction sheet has 2-26-60 on it. This rig

The ATR-4 transceiver. This was Multi-Elmacs last effort in the ham radio business.
They built 11 prototype units but the rig was never marketed.
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s a ninc-tube VIO or erystal controllod six
band transmitter orexciter. The bands cov-
ered are 80 40.20,15, 10and 6 With thas unit
tan upgraded or modifusd AF-67 baswally)
they did away with the lever for
bandswitching, added 6 meters and
droppad the 160 mater band. The AF-68 has
a switch inside the housing for changing
from dynamic to carbon mike. They kept
the firal RE amplifier a 6146 but changsd
the moxdulators to 6LACE,

There are two power supplivs listed, IS
2V andd M-1070, The M-1071 was a kit form
of thee M-1070. 1 used the M-1070 with thwe
AF67 and the PMR-8 noceiver both fivad
and mobile. It is a fine unit that s very
rugged. | have used throe of these through
the yeears and have had no failun=. Thene
are separate mstructions with this unat, the
other supplics had instructions inchadod
with the radio instruction manuals

The manual describes jumpers for both
6 voltand 12 volt use. There are relays for
the push to talk circuit and a bridge recti-
fier. There is a heavy vibrator for mobile
use andd a voltage regulator tube. One ol
the M-1071s | obtained recently was in
terribleshape becauseof the bad ob some-
one did in putting it together. | completely
disassembled it and put it back together
using new diodes, resistors and capaci-
tors. Due 1o modern advances and the
resultant changes i size, there s a lot of
oo under the chassis now.

The last receiver is the PMR-S. It is a
nine-tube double conversion su T
dyne receiver covering the 80, 40,20, 15, 10
and & meterbands plus thestandard broad -
cast band. With this unit the controls were
changed to eliminate the squelch and the
BFO injection. It is in the same box that
was used for the PMR-7 and weighs the
same (8 1/2 Ibs). This manual also has
good instructions on vwhicular noise sup-
pression. | followed these instructions for
my 58 Ford and they did the pb. The AF-
68 with an Astatic 10D mike and the 'MR-
8 are the radios | use on a daily basis now
when | am using AM or checking into the
Vintage CW net.
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1 find that the meociver and the transmit-
ter ane stable alter a reasonable warm up.
I've had good signal reports on both AM
and CW_ It isamazing to me thal this small
Stube recever is as good as it s

Coors Undy developed the first two nigs,
A-54 and PMR-6A. Angelo Diamantoni
and Bob Leland worked on the others. It
must have been a fine team effort. One of
the general things of interest has to do
with the front covers. Hyou will look you
van sec that the covers are the same with
knobs being in similar positions on the
PMRE-6A, AF-67 and AF-68. This was a
fine coonomy move,

The final effort that Multi-Elmac madein
the ham oquipment business was the de-
velopment of the SSB transoviver, the ATR-
4. Thees 5-band mg (80-10) was also designed
by Angelo Diamantoni and Bob Leland.
They made 11 as  prototypes and the
propect dwed. The rig turned out to be just
too expensive o compete with the other
rigs om the market at that dme (carly '60's).

[ recently acquired one of the 11 proto-
type rigs and | have been very impressed.
I think it is a superb rig. Although mainly
designed as a 55B rig, it is also capable of
low-devel AM and isa super CW rig. There
are few featunes that set it apart from other
transoeivers of that period - 6146 finals,
VOX, plug-in coils ctc. - but it is truly a
highquality ng. Forinstance the main dial
has a backlash of approximately 10 cps.
Others of the same period, that were con-
sidered the best, had a backlash of 50 cps
or more. When Lacquired mine recently, |
just plugged it in and went on the air, It
worked flawlessly,

Angelo Dhamantoni tells of the time
that Bob Drake visited the Elmac plant.
Afterexamining and testing the ATR-4, he
inguuired if they might consider manufac-
turing it under the Drake name?!

As you may have gathered, | really ap-
preciate Multi-Flmac gear. | think it de-
serves a spot in anyone's collection of
‘vintage gear’. ER



Collecting/Repair/Restoration...Tips

Comments/Additions To June 'In
Uniform' Regarding TM's

TM 11-487A, August 1950, is an cxcel
lent reference for the malitary radio colle
tor. It is one volume of a seres published
from 1944 to 1965 The sere= startod with
™ 11487, October 1944, This one vol-
ume referenoe has ground radios, weletype,
headsets, telephones, test equipment, mi-
crophones, generators, otc. It was birst ne-
vised in 1950, beang split into thirteen
volumes by type of aquipment. Further
revisions followed through the 50's and
early &'s, with most of the onginal vol
umes being split into two or throe vol
umes each. The total st (which | don’t
have quite all of) takes up about three fect
of shelf space. Some of the Liter volumis
are (stll) classified. T™ 11-487A, which
also became MIL -HDBE-161A in 1959,
was last revised March 1964 The June:
19589 revision must hold somaesort of recornd
for size, as it has 2152 pages. The later
editions, particularly the 1959 one, also
cover some Navy equipment

A related manual is TM 11-227, April
1944, whichcovers Army lactical radios, 1t
has generally bettor photos than T™ 11-
487, and covers o fow dilferent sets, such
as the glider version of the BC-611, but it
has no information on accessores, such as
headsets,

As Walt noted, these books cover al-
most no avionics. The only thing that |
have come across that does s "Airborme
Radio Equipment Handbook', 182 pages,
published April 1943, It has photos of
maost of the common WWII aircraft radios,
component lists, interchangeability hists,
some acorssories, and a few navigahon
sets. Not covered ane radar or IFF equip
ment. There are pl'mh.n of aircraft, with
line drawings showing about where cach
component was usually mounted. Aar
craft covered include most of the fighter,
bomber and cargo types in service with
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the AAFin 1943, According to anotein the
front, it was supposed o be revised as
new arrcralt and n|u||1im'nl came mio
service. [ anyone over comes aimoss A
later editson, Fd hike to have i, or at least
a copy.

Another ‘official” source formilitary tech
manuals s NTES (The Natwnal Techncal
Information Servioe). They have acoess,
through the Departments of the Army,
Mlavy, and Aar Foroe, o any document or
publicabion still con<densd “current’, so
long as it 1= unclassafiod. Thes means that
most of what they can get for you is on
mewer oguinpment, bt Fvesometimes been
surprised at what 15 still consadered cur-
rent. Some WWIH era equaipment s sl
being, supported for NATO and other us-
ers, Details of how o deal with them, and
pitfalls to avord, are a litthe oo long o
inctude hene, Anvone imtercsted may send
me a LSASE. If you don't wani to write a
letter, st write 'WTIS on the flap
Roberd Downs, WASCAR
2027 Mapleton
Houstlon, TX 77043
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AM FREQUENCIES
2 Meters - 1444, calling froeg, activity in most crbies; b melers - 504 calling freg.
29.0-29.2 operating, window, 12 meters - 24 985 calling freyg; 15 I
meters - 21400 - 21,450, 17 meters - 15,150 calling freg ; 20 meters - 11.286 for |
the nightly SPAM net starting gt 500 CA time; 40 meters - 716, 7195, 7290 are
the main frogs. Wesicoast SPAM net cvery Sunday alternoon A0 I'M on
7160, 80 meters - 3870, 380 and H5 ane the mam frogs. Westooast SIPAM nat I

10 meters

Wednesdays nights, 900 P'M on 3570 AM Swap net Thursday mights, 7-30 PM
Gray Hair net every Toesslay at 800 PM EST on 1945
Mostly sporadic summer-time activity but dunng the  winter signals can be

on 5, 160 meters

heard anywhere on this band

From the Editor:

AM DX-pedition Coming Up From
Grand Turk Island

Jim Taylor, WAPNM, and Hank Clark,
W2, expext to be operating from Grand
Turk Island sometime around md-Au-

st. Jim will be operating, with the call
VISPNM, Hank has yit to receive his call
but it will probably be VPSIQ. While
they rethere, Jim will be setting upa brrosad-
cast station on the northern tp of Grand
Turk on an old Navy base. Jim says that
the istand 15 only & miles long and about a
mile wide and that they'll be operating
right on the salt water.

I's interesting that the g they'll be
using 5 Hank's Ten-Tee Paragon which is
oneof the few that Ten-Tee has manufac-
tured with AM capability, and according
to Jim it's the only one that has been sold
to a ham so far. The Paragon transmits
AM on one sideband only and Jim advises
those with narrow filters to listen on the
lower sideband, They'll be using, an am-
plifier wath the Paragon

They plan tooperate mostly early morn-
ing and at night on the standard AM fre
quencies: 1885, 3855 7290 and 14286 They
plan to put up wire beams if they find the
site has palm troes situated so they can be
used for supports, On 160 they 1l be using,
the 360 broadcast tower until it's put n
wse with the 50 KW transmitter.
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Jim says that they're going o answer
AM callsonly and that he and Hank would
Tike toy talk to as many AM ers as possible.

Report on Vintage Nets

The two vintage nets we've been pro-
moting - CW and 558 - arc surviving but
not really flounishing. Tracy Reese,
WBATMY, net contrmal for the vintage CW
net, says that over the last few sessions
they've boenaveraging only about b check-
ins. Chuck Cluck, NSSWO, who has been
net control for the 558 net, says theyre
averaging about 25 check-ins.can remem-
ber that guite revently Both nets were do-
ing better. For some reason the interest in
vinkage oot activity is waning,

| think that vintage net activity should
be something that should be interesting to
all of us that collect, restore and / or oper-
ate vintage pear. Maybe the answer is to
have the nets more interactive. And maybe
both pet controls should have more input
from those that are participating. 1 think
that both Tracy and Chuck would be very
receptive o any input,

The vintage CW net mests Saturday
nights on 14062 at 600 I'M Pacific time.
The vintage SSB net meets Sunday after-
noons on 14.295 plus or minus at 12 noon
Pacific. Consader checking mnto these nets
and fevl frov to pass along any ideas you
might have to either Tracy or Chuck



Hallicrafters Test Equipment

by Mike O'Brien, NONLQ
1031 E. University SL
Springfield, MO 65807

Hallicrafters = one of the best-known
brands of classic ham receivers and trans-
mitters, Loess well-Known is the factthat in
the company's early heyday and again, as
its lortunes fell, Halliceatters markatied
test equipment avmsd at amateur radio
enthusiasts,

The prefix "HT™ ina Hallicrafters moded
designation almost always sigmifies a
transmitter, lincaramplificr or transociver
Twoexceptionsappeanad in the late 19030
One was the HT-5, the speech amphifier
for the HT-4 transmitter. { When the mili-
tary adopted the HT-4 for WWI service, it
became the BC-610 and the companion
HT-5 became the BC-614 ).

The other "HT" exception was the HT-7
Frequency Standard, a forerunner of the
crystal calibrators that eventually became
standard features of top-of-the-line receiv-
ers. Introduced in 1939, the HT-7 was bualt
around a special Bliley crystal, known as
the SMC 100, which was precision-ground
to a tolerance that was impressive for the
day - .06

The HT-7s four-tube cincuit { 66, 6N7,
6L7 and 6350 ) provides an osallator and
harmonic amplifier o generate markers
every 100 kHe or 1000 kHe up to 30 mHe
A miltivibrator, locked to the crystal fre-
quency, provides additional markers ev-
ery 10 kHz, Output s sufficient to be
detected by a receiver with only a casual
connection between the HT-7 and the
eorver's anbenna.

“When Bliley came out with their crys-
tal dedicated to this kind of service in a
lab, we decided to put it to use forour own
purposes,” recalls Bob Samuelson, then
Hallicrafters’ chief transmitter design en
gineer, “We used them at all our test posi-
tions for our recesvers and transmitters,”
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When in-house production line needs
were met, Hallicrafters made the HT-7
available to the public, "The HT-7 will be
of great help in providing an accurate
source of signal energy for receiver align-
ment purposes,” company literature prom-
ised service ichnicians. And, in appeal-
ing to hams in 1939, Hallicrafters noted:
“With recent FOU regulations imposing,
the nocessity for accurate amateur trans-
mitter froquency checking, the HT-7 fillsa
neend ” Several hundred HT-7= also were
purchased by the U S Army Signal Corps.

Housed in a sturdy metal cabinet 75
inches high, 5.5 inches wide and 8 inches
deep, the HT-7 is finished in black-crack-
ld paint and white panel markings. It
sold new for $249.50.

Plugging in the HT-7's power cord au-
tomatically lights the tube filaments, a
scheme to stabilize the temperature of the
unit_ A front panel OF /On toggle switch
controls tube plate voltage. Temperature-
related drft was found by Hallicrafters
engincers to be about 10 He per mHz per
degree centigrade.

Of the four knobs on the fromt panel,
two are connected Lo rotary switches. One
chooses 10-, 100- or 1000-kHz output. The
other is a five-position "band switch” that
selects among output coil taps o produce
thestrongest possiblesignal in the desired
range.

The two remaining knobs control vari-
able condensers. One fine-tunes the HT-
7's output 1o allow precise zero-beating
against a known signal, such as WWV.
The other, working in concert with the
“band switch,” peaks output signal
strength.

The near chassis panel offers screw ter-



A Hallicrafters HT-7 Frequency Stan-
dard, circa 1939, a forerunner of crystal
calibrators that became standard equip-
ment in premium ham receivers in later
years.

minals for an antenna wire and a ground
lead. Also present is an adjustment screw
to select the sub-harmonic of 100 kHz on
which the miltivibrator operates. Adjust-
ment is simple: turn the screw until only
nine marker signals can be heard between
any two adjacent 100- kHz points.

Taking into account that the unit might
be used in conjunction with receivers with
no beat frequency oscillators, the HT-7's
output is modulated with enough hum to
distinguish the signal, although precision
alignment is casier with a BFO.

More than a half-century after it was
introduced, the HT-7 still is capable of
producing reliable frequency markers.
Checking output of the author's HT-7
against WWV yields reassuring results,
and markers are found spot-on or within
a few Hz of their expected locations
throughout the range of a synthesized HF
receiver with digital readout.
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(Hallicrafters veteran ,Samuelson, re-
calls another 1930s production line test
gizmo that, unlike the HT-7, wasn't mar-
keted to the public: "It was a rather hay-
wire setup we used to test transmitters for
output. We had trouble with RF power
meters because they can be frequency-
sensitive. So we'd take an ordinary
lightbulb, with a wattage necar what we
reasonably expected from the transmitter.
Using a Variac and a photo-electric cell
with a meter attached, we'd light the bulb
with 100-volt AC and calibrate the meter
according to how much power it took to
achieve various levels of brightness. Then
we'd light the bulb with the transmitter
and, because the filament of the bulb was
small compared to the wavelengths we
were dealing with, we'd get pretty accu-
rate readings from the light meter. It was
simple, but it was handy and it worked.")

The HT-7 was dropped from
Hallicrafters’ revamped post-WWII ham
gear line. For the next 15 years the com-
pany thrived, producing more than 50
different models of shortwave receivers
and more than a dozen ham transmitters
and amplifiers. However, at the dawn of
the 1960s, Hallicrafters was feeling the
pinch of competition. Taking a cue from
the super-successful Heath ('ompdny,
Hallicrafters introduced a receiver ( SX-
140 ) and transmitter (HT-40 ) in kit form.
Soon thereafter, in the summer of 1963,
Hallicrafters launched more products
seemingly inspired by Heathkits — seven
build-it-yourself test instruments.

The line included:

~ HD-1 capacitance decade box. Con-
tains 16 precision capacitors and 16 slide
switches to connectin 10,000 possiblecom-
binations. Range .001 to 1.0 mFd, variable
in steps of 100 pFd. Price $14.95 as kit,
$24.95 wired.

— HD-2 resistor decade box. Contains
28 resistors and 28 slide switches, with
millions of possible resistance value com-
binations. Range 1 Ohm to 10 megOhms,
variable in one-Ohm steps. Price $14.95
kit, $24.95 wired.

continued next page



Two examples from a line of test equipment introduced by Hallicrafters in kit form in
1963. In the foreground is a capacitance decade box. At rear is a resistance decade.

— HC-1 condenser tester. Checks for
unknown condenser and resistor values
under operating conditions. Tuning eye
aids adjustment. Price $29.95 kit, $49.95
wired.

— HO-1 five-inch oscilloscope with 5-
mHz band width. Price $84.95 kit, $164.95
wired.

— HG-1 RF generator. Range from 50
kHz to 556 mHz in six steps. Harmonics
extend range to 220 mHz in additional
two steps. Bandswitch is prewired and
calibrated. Price $29.95 kit, $59.95 wired.

-- HM-1 vacuum tube volt-
milliammeter. Seven AC/DC voltage
ranges from 1.5 to 1500. Seven Ohmeter
ranges from .1 Ohm to 1000 megOhms.
Six milliammeter ranges from 1.5 to 500
milliAmperes. Price $29.95 kit, $59.95
wired.

— HP-1 battery eliminator. Voltage

ranges (-8and 0-16. Separate panel meters
monitor voltage and current. Price $49.95
kit, $69.95 wired.

Marketed as "Master Kits," the
Hallicrafters test gear never gained the
popularity of the rival Heathkits, despite
the luster of the Hallicrafters nameplate.
Within a couple of years, the line was
quietly dropped. Before the decade was
out, theonce-proud Hallicrafters company
itself was on the financial ropes, soon to
disappear along with most other pioneer
American ham gear manufactures as the
solid-state revolution gained momentum
and imported gear reached U.S. shores.

Today, Hallicrafters gear once again is
coveted by collectors, if not "appliance
operator” hams. And Hallicrafters test gear
makes useful companion pieces to sit
alongside restored receivers and trans-
mitters bearing the famous "h” logo. ER
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LETTERS

Dear ER

In the June issue, Walt Hutchins had
some interesting thoughts on the vintage
S5B net. Restoring and operating older
S5B equipment is both challenging and
rewarding. When you think about it, ama-
teur S5 gear has now been in production
longer than amateur AM gear was, and
the diversity of equipment and technol-
ogy, is all the greater for i, and certainly
descrving of preservahion

Due to antenna problems that were just
recently solved, | have not had a chanceto
persanally chevk in to the net, but F've
listened 1o it, and have heard a few com-
ments similar o Walt's from friends ol
mine that have choecked in. | think that
Walt's idea of going to 40 meters is a good
one, and I'd liketo offera slight skew on it

Any onc that has spent time on 75-
meter SSB with at least a dipole and me-
dium power, knows that the nighttime
coveragecan be pretty dramatic. From my
QTH near Boston, | can casily hear and
work people in the Eastern half of the us
on a very consistent basis, and often well
beyond that. Keying on Walt'sidea, [ won-
der if there would be any interest in get-
ting regional 75-meter nets going on Sun-
day evenings after dark. Thinking back to
my novice days in the late 50's, 75-M was
a hotbed of SSB activity, and operating
vintage equipment there would, I'm sure,
be a real nostalgia trip for many of us. In
addition, | think morne people would be
available in the evening versus mid-after-
noon, as is the case with the 20-M net.

By the way, having been spurred on by
KOEO('s great 100V article, | was lucky
enough to recently acquire a CE 100V,
200V and 600L, all of which are currently
going through the KUIR recycling pro-
gram for aging radios. With any luck, Tl
have them ready for action soon, in com-
bination with my 75A-4. This was the kind
of rig | could only dream of in the S's, and

yet the stability, sclectivity, frequency
readout, and "no tune” technology make it
competitive with many of todays ngs. See
you on vintage 558 1
George Maier, KUIR

e ———

BIG HAMFEST
IN SPRINGFIELD,Mo.

The 1992 ARRL Missoun State Conven-
tion, Ozarks Regional Hamfest that will
b held August 1-2 in Springficld, Mo,
promises to be a very unusual event.

What's unusual is that the organizers
have deemid to stress Vintage Amateur
Kadio. One of the main organizers, Larry
Howe, KBOHIB, described what they're
guing to have there for those interested in
vintage amateur radio. First of all they're
going to have two excellent seminars con-
ducted by two very knowedgeable and
well known hams, Mike O'Brien,
NONLQ,(a regular contributor to ER) and
Bill Wheeler, KODEW. Mike will conduct
a seminar on vintage radio and Bill will
conduct one on Collins. Besides these
seminars they realso going to have a spe-
cial event vintage station operating on
AM. Another attraction for those who
might want to sell in the flea market {in-
dioor, air conditioned ) is that the organiz-
ers there will,"load and unload your
boatanchors and help you set up your
tables."Pretty hard to beat that. Besides all
of the above there will be lots of the usual
fare found at hamfests.

In their advertising they'ne also siness-
ing their proximity to Bass Pro Shop and
Branson, Missouri, ‘Country Music Capi-
tol of the Universe'.

It sounds to me that this will be a first-
class hamtest. For more information call
Tom, WADX, at (417) 857-5904 or Larry.
KBOHIB, at (417) 882-1682. For written
information and brochures of the area,
write: SMARC, P.O. Box 1163, Spring-
field, MO 65808, NeCSW/@



by Barry Wiseman, N6CSW/E)
4 Aspen Place
Durango, CO 81301

Last month part two of this senes endod
with Lev getting marmoed in 1925
Part Three
To further quote L

"Marrage and Lamaly libe really agoreed
with me, my wile froed me wp from ol the

housckerping drodgery and things ik
that and kept me focling good. She was
al=o very encouraging and positive. Lthink
Thad mone energy and ambiton after | got
married

“As | recall, and maybs: F'm wrong, ham
radio really started to grow duning this
period. Tubes and parts were mone avail
able, intormation in the form of maga
zines and text books was more available,
and ham radio was starting (o get a lol of
favorable mention in newspapers and
magazines, All this contributed 1o the
growth of ham radio. And people were
really fascinabed by rad o communication
To most people i was almost magic. It
seemed that young people, p.lrlu'uh'lr]y
boys, all wanted to get involved i radio

"Even when the depression came along,
the interest in ham radio didn’t sevm 1o
wain, | guess there were a lot of young
people around with nothing to do and
even though money was tight people im-
provised and got on the air or stayed on
the air somehow. | was very fortunate in
having a good pb with the power com-
pany - | made $120 a month throughout
the depression - but with a growing fam-
ily it was tough getting by. And | also had
o support my mother and father, who
had lost everything,

"My father had sold the meatmarket in
1921 and wenit into the catthe fevxding busi-
ness. That didn't prove too successful
Then someone talkaxd am into morigag-

ing several hundred acres of Land in Hli-
s to buy a secton of land out in South
Daketa. Andd in South Dakota the tenants
stole the crops and went into bad tmes.
My father’s finances started to fall apart.
By 1932 or X3 he was totally broke. In ten
yoears hisentire fortune, which was $75,(00,
was dimmnished. And $75000 i thowe
days would be like a milbon today. You
could say that he was trying to ‘pyramid”
his finanoes and got caught. | think that
history 1= repeating sell and some prople
are goang, through the semae thang, today.
Dunng the W< my father and mother
cameto live with Buth and me. They wene
todally destitute, My father died in 1941,
“AL this time my main interests an ham
radio were in building bigger and better
transmitters - always cannibalizing the
previous st for the next one - and in
getting up on the igher bands; first 80,
then Ahand eventually upon 10 Needless
o say, higher power and higher frequen-
cles presented some challenges, How-
ever, L mcters remained a favorite band ™
I ther January 1931 issue ol QST thene's
a story "WYDAX, A Modern Station Spe-
cializing in 1750-ke.  Phone Operation”
WYDAX was thecall assigned to Lee when
he imadvertently let his previous call lapse,
They quoted Lev as saying, “The thrills
with 1750-kc. phone ane the best of all,
because many fine conlacts are possible
and one can make very close friends”
“The station = located on the main Aoor
of the house, with the permission of Mrs
WIDAX. The permission might not have
bevn so readily forthcoming if the outfit
woere ot charactenizod by the neatness

whach 1= appanent in the photograph
Iphoto facing page]

continued on page 26



g ——— —

ln v‘alﬁ

Lee's '"150-meter' station that was put together in 1929 and used for several years. The
large knob on the lower front panel of the transmitter was to 'rock’ the mercury vapor
tube. The receiver is a Silver-Marshall superheterodyne set built from a kit. The
microphone is a Western Electric 389-W .

The oscillator and RF amplifier deck, which was mounted on the top deck with the
control knobs to the side where they could be easily reached. The sides of the cabinet
were open. The odd looking tube is the Type 52 final.
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"The receiver at
WIDAX is a superhetero-
dyne, using a regenerative
first detector, oscillator,
threestages of screen-grid
intermediate-frequency
amplification, second de-
tector arranged for plate
detection, and a single
stage of audio-frequency
amplificatiori. The outfit
is built from a factory kit
made by Silver-Marshall.

"For monitoring trans-
missions an old broadcast
crystal receiverisused. No
trouble is experienced in

Lee, his daughter, Beverly, and wife,
Ruth, about 1934,

"WIDAX consists ofacrystal-controlled
transmitter, using Heising modulationand
a linear amplifier; power-supply equip-
ment and other accessories; a superhet-
erodyne receiver, and one or two other
gadgets which, though not visible in the
photo, are useful about the station. The
transmitter is the feature of most interest,
and will be taken up in some detail.

" The frame houses five separate units,
each of which may be removed readily for
repairs or changes. These are: The radio-
frequency unit; the speech amplifier and
modulator; the mercury-arc rectifier and
keep-alive; the filter, and a control unit
which contains the various relays for op-
erating the set.”

The RF portion of the set consists of a
Type 10 oscillator, Type 10 buffer ampli-
fier, Type 10 modulated amplifier and a
Type 52 amplifier.

QST continues:

" The modulating portion of the outfit
consists of a double-button microphone,
three stages of speech amplification and
two type '50 tubes in parallel used as
modulators.

"The microphone is a Western Electric
389-W public address instrument and is
capable of excellent reproduction.
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getting enough pickup on
WIDAX's frequency to get a good check
on the quality of modulation.

"The station has been heard regularly
over a considerable area, and has been
picked up in California -an excellent record
considering the fact that comparatively
few amateurs listen on this band. Since
broadcast receivers have been made se-
lective, interference difficulties have
dropped off - in fact, WODAX has never
had a single complaint of interference.
Peopleeven call up to compliment him on
his outfit when they happen to pick it up!

"There are 285 perfectly good kilocycles
in this band which should be a fertile field
for 'phone men, especially. WIDAX
says,'come on up and see for yourself!' "
Lee continues:

"Inthe late20's, | started working more
and more DX, particularly on the higher
bands. | remember | was one of the first
stations to work Belgium on "40. As time
went on it became almost routine to work
DX but it was always a thrill.

"My first record of grinding crystals
was in 1932. | worked a ham up in Sy-
camore, [llinois, 20 miles away and he was
using a crystal. The tone and stability of
his signal was just exceptional so | had to
have one. So | order a piece of raw quartz
from acompany called "Electro Importing
Company” in New York City. I paid $3.95



forit when my wifeneeded a pair of shoes.,
Believe me, in '32 we had no money. A
nickel ice cream cone on Saturday night
was a treat. But anyway | ordered that
quartz (pret-near getting a divorce in the
meantime).

"lcut these crystals with a piece of metal
and carborundum just by moving the
metal back and forth like a saw until |
wore a path thru the raw quartz. Then |
ground the crystal flat by using the same
carborundum on a piece of plate glass (on
many pieces of plate glass because the
g]ass wore out faster than the crystal.) 1
wound up getting a crystal to oscillate
somewhere near the 160-meter band.

"It's interesting that in the first articleon
crystals that QST presented they got the
information on the X and Y cut reversed.
So when | thought | was making an X cut
[ was actually making a Y cut. Can you
imagine that!

"The difference between and X and Y
cut crystal is determined by the axis. A
crystal has electrical, mechanical and op-
ticalaxes. Wella Y cutisoriented from the
crystal in relation to those three axes and
an X cut is oriented at another angle. |
think they're 60 degrees apart, I've forgot-

ten. A 'Y cut has much higher temperature
coefficient. In later years | ground many Y
cut crystals for temperature measuring
equipmentat the bottom of oil wells. We'd
cut a crystal at a certain frequency and
drop the equipment down into an oil well
and you could tell the temperature at the
bottom of the well by the frequency gener-
ated by the crystal.

"After I had cut some crystals and used
them [ was very impressed. I knew that
crystals would play abig partin the future
of radio and | thought there was going to
be a lot of money to be made there. In 1932
or 33 1 formed a company and called it
Faberadio Electric Company. | have to
mention that at that time and later | was
always learning from others who were
making crystals. I think that much of what
I was doing then and even later was really
following the work of others.

"At first [ sold crystals to hams that [ got
together with at club meetings at Aurora,
a large town about 20 miles from Sand-
wich. I remember I had a special deal for
club members only; 25 cents per crystal, 5
cents down and 5 cents a club meeting.
Remember this was the '30's and times

continued on page 29

T

Another '150-meter’ station about 1932
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Lee's 82' tower in 1940. The boom was a A 1938 station.
24' wooden ladder.

A 1939 station.
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CRYSTAL HOLDER

THE FABERADIO ELECTRIC COMPANY
has been in close contact with amateurs for many
yeare. We know their needs. We offer for approval
the type 36V variable air gap crystal holder

When used with an active crystal, such as the
“A" or the "V™ on frequencies within 1000 KC
abowve or below 4000 KC, the fundamental frequen
cy variation will be approximately 6 KC. The fre
quency adjustment is made by turning the control
lkenoh.

When used with “A" or "V"™ crystals on fre-
quencies within 300 KC above or below 2000 KC,
the fundamental frequency variation will be ap-
proximately 2 KC

Crystals one inch square are easily aceommodat-
ed in thin holder, Commercial stations can use this
holder for precise frequency adjustments

CRYSTAL HOLDER

THE FABERADIO ELECTRIC COMPANY
crystal holder s compact (1% wide and 3 8
thick), rugged and dust proof. The pressure of the
top plate can be varied. The plates are Lipped fat
The lower plate is cxposed to radiate heat and
helps to lower Frequency drift when the erystal is
worked at maximum output. The body is molded
bakelite which s mousture proof, physically
strong, and low loss electrically, It will not break
il dropped. The color is mottled brown and black
with a high lustre finish. The tevminal pins are on
" centers and by removing the terminal pin
springs the holder will plug into a standard UY
nochket

The design of this holder is ideal for the modern
idea of stacking a number of crystals for fre
quency or band switching Tayouts, This holder
will accommodate all cryntals vup o and ineluding
those one inch square

Specify type 36 for frequencios below 5000 KC
and type 36H for frequencies higher than 4999 KC.

Two pages from from an early Faberadio catalog describing a couple of Lee's best

selling items.

were tough.l then came in contact with a
man name Pat Paulson who was an engi-
neer up at radio station WBBM in a Chi-
cago suburb. He helped me make com-
mercial sales to NBC, CBS and other big
broadcasting outfits. At this time, in the
early ‘30's, | think there may have been
onlyafew other peoplegrindingcrystals.
It was a new enterprise.”

From the Sandwich Free Press, 1936:

"Oneday this week Leon Faber received
an order to grind three crystals for the
MacMillan expedition which leaves soon
for the Arctic region. The order was re-
ceived from Mr. Paulson, engineer in
charge of building the radio equipment
for the expedition.

"Since establishing this business Mr.
Faber has supplied crystals to the Na-
tional Broadcasting Company and Colum-
bia Broadcasting company. He has also
shipped crystals to China, Japan, Alaska,
the Netherlands and Australia.”
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Lee continues:

"I was working as a Superintendent
with the power company during the day
and making crystals practically all night. 1
had a couple of part-time employees as
well. It occurred to me that | needed a
partner to help out so in 1936 | sold a half
interest in Faberadio to Carleton Hough
who also worked for the power company
as a lineman. However, Carleton didn't
liketheidea of working 24 hours aday like
I wasdoing. By mutual agreement I bought
himoutin1938and carried on alonein the
business until 1942 when | formed the
James Knight Company with James Knight
as a partner. ER
Part Four will appear next month

Editor's Note:

In some future issue we'll have moreon
the mercury arc rectifier that Lee used
with some of his earlier transmitters; it'sa
very intriging devise.



A Tale of Three Transmitters

by Dale Gagnon, KW1lI
9 Dean Ave.
Bow, NH 03304

In the early 80's | caught the HF AM
bug. After 10 meters closed up | was at-
tracted by 160 meter AM operation and |
began to scout around for larger transmit-
ting equipment. I'm not surel was looking
forabroadcast transmitter when one found,
me!

A nearby amateur who
worked at a vocational
training school had been
contacted by a local radio
station that was seecking
to donate a radio trans-
mitter to the school. The
school was not interested,
but my amateur friend
thought I might be. A call
tothestation revealed that
the transmitter in ques-
tion, a RCA BTA 250M,
had been the original
transmitter in the station,
had become the backup
transmitter whena higher
power transmitter had
been installed and now
was no longer necessary
because a brand new
transmitter was on the
way. In fact delivery was
expected any momentand
there was no room for the
new unituntiltheold RCA
was moved out, The sta-
tion manager offered me
thetransmittercontingent
on picking it up at once. |
called the local equipment
rentalcompany foralarge
appliance mover, took along a friend and
got the transmitter loaded on my trailer
the same day.

The BTA-250M is 7 feet tall and weighs
600 pounds. It has two 813's modulated by
two 813's fora nominal powerof 250 watts
out. This transmitter was maintained very
welland was in good conditioninside and
out,

pre————
P

RCA BTA-250, conservatively rated at
250 watts output. This transmitter runs
813's modulated by 813's. I need a ladder
to check the meters on this one.



Before I could try toget it on the air I had
to disconnect a number of external con-
nections associated with remote opera-
tion and restore the transmitter to its pre-
remotecontrol configuration. I mounted a
coaxial relay for transmit/ receive switch-
ing inside the cabinet and used external
relay contacts toclose thetransmitter plate
relay. I removed the crystaland connected
a Globe Electronics VFO to the crystal
socket. The manual included tune up in-
formation and charts for the broadcast
band. To obtain appropriate drive |
changed the location of a jumper on a

terminal strip. | extrapolated curves on
the charts in the manual to get an idea for
coil taps. I eventually disconnected half of
the coil stock and configured the tank
circuit as a pi network.

The transmitter tuned up very nicely
after a little trial and error tap changing
and strapping of a selection of mica caps
that are provided for loading rather than
a variable. | used a small audio amp's 8
ohm output into an 8 to 600 ohm trans-
former to match the 600 ohm input to the
modulator, [tdidn't take long to geton the
air. | knew | had achieved success when
one of my first con-
tacts with the RCA
gave me the
unsolicited report,
"You sound like a
broadcast station".
Oneoftheonlydraw-
backs using this rig
was the necessity of
standing on a small
ladder to read the
meters, they are
across thetop of the 7
foot cabinet!

I used the RCA for
several years. One
night I called CQ and
was answered by a
sideband station op-
erated by a retired
broadcast engineer
from Connecticut. He
said he knew wherea
250-wattCollins 300G
broadcasttransmitter
might be available.
He had installed the
transmitter in 1946
and had beenrespon-
sibleforit whileit was
in service, the best
part of 40 years. He
said he would call me
with details.

Collins 300G, another '250 watter'; 810's modulated by 810's. Note
chipped paint where the transmitter stopped the bullet (see text).

continued next page



A Tale of Three Transmitters from previous page

Sure enough he called me long distance
tor tell me that | eontld By it for $100. He
would make all the arrangements and
have a team of people ready 1o load it
when | arrived at the transmitter location.
limmediately started planning this next
ham radio adventure.

When | amived, the wam was there
waiting for me. The transmitter building
was in a depressed part of town. | was
shown a bullet hole in the butlding door
and the mild depression had chipped paint
wh-mlh*ﬂ?wahm-tdunrhnhmppuj
the bullet!

The 3000 is 6 feet high and s almost
twice as wide and twice as deep as the
RCA_ It weighs 14585 pounds. It has heavy
doors, glass windows, decorativecnd pan-
els and chrome strips. All this extra size
and weight, but still the same power class
as the RCA. One amateur with broadcast
experience made the observation about
these two rigs from the sameera. The RCA
could be found in more rural stations with
lower budgets and the Collins was more
likely tobe found in cities in stations with
betteradvertising revenue. The W0G uses
two Bl0s modulated by two 810s, Because
of the weight | had to significantly disas-
semble the transmitter o move it and set
it up. To make room for it, | eventually
meoved the RECA out of the shack and then
transported itto my brother Dean, KK1Ks,
station in Vermont,

The MOC manual was very helpful in
getting the uniton theair. Lused the Globe
VFOwdrive the crystal oscillator stage on
this transmitter as well. The motorized
Buming unit on the intermediate stage was
frozen, but placing a jumper on a coil and
manual placement of a variable cap pro-
duoed drive across the whole 160 meter
band. The tank circunt tuning and loading
1s accomplishod with permeability tuned
cofls. The shug in the coils is motor posi-
tioned. The motors unrolled and rolled up
a thin metal stnip that moved the shug in
and out of the ceramic coil form. The
motors worked, but the stnps of metal
were long gone. Eventually, | used about
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half the width ol a common tape measure
replacement to fashion new strips which
worked out fine. In the interim | used an
insulated rod 1o position these slugs (not
recommended!) About the same time |
tound this transmitter | acquined a Collins
26U Peak Limiter with 600 ohm output
wihich matched the 3000 andio circuit
mput. The 300G is still in service in my
shack.

A tew years ago | was mobile listening
o a comversation on 2 meter FM when |
heard a fellow mention be worked for a
company that owned several bmadcact
stations and be was part of the engineer-
ing staff_ | got him on to a direct froquency
and asked him if he ever ran into any
Iransmitter Com ponents or cven transmit-
ters that might be available for amateur
service. He came back with the reply, "ls
this your lucky day” This well placed
query led me to my General Electric XT-
LA. Apparently the company he worked
for had just acquired a station which they
wene modernizing and changing format
in anticipation of reselling,

Some commercial radio station trans-
mitter sites are as clean as a hospital oper-
ating room; others are more like the typi-
cal ham shack withaccumulation of equip-
ment and a good measure of haywine,
This station was more like the latter. | was
invited to pick over anything | was inter-
ested in before they Hlled up a dumpster.
Months later, as we got the building clearod
out I was able to move the XT-1A out with
a good size crew of amateur volunteers
and a healthy flat bed trailer. Our crew
also moved a much newer Cates 1 KW
transmitter into the old operating posi-
tion. They were happy they did not have
topay any riggers for the cquipment moves
and | was happy to be given a beautiful
kilowatt transmitter, complete with a few
spare 833s

Unfortunately, the XT-1A cabinet
which 5 6 feet high, four foct wide and
about 3 feet devp does not disassemble
and socould not pin the rest of my equip-
ment in the basement shack. | have wired



Dale, KW1I, with his General Electric XT-1A. This transmitter runs 833's modulated
by 833's and is rated at 1100 watts outpul.

it up remotely from the garage. | use my
FT-757 inside the house with less than a
watt of output to drive the oscillator cir-
cuit in the XT-TA. Tune up was easy be-
cause the transmitter was actually de-
signed to completely cover 160 meters,
This '50's vintage, 6 foot high, 2000
pound transmitter has a pair of the classic
833 triodes modulated by another pair.
This transmitter is rated at 1100 watts
output from .5 to over 2 mHz. | monitor
the power output and a scope trace from

w

inside the house. | have not set it up for
remote tuning although this could be ac-
complished quite easily. The only prob-
lem | have experienced is with vacuum
high-voltage rectifiers in sub zero tem-
peratures. They may or may not work if
the tube temperature is too low. Solid
staterectifiers and a step-start circuit have
cured my power supply problems.
These large transmitters area great con-
versation piece and are definitely worth
the trouble of moving and retuning. ER



This picture was taken at a flea market in Yokohama. The hams in the photo are all
regular check-ins to the "Yokohama AM Net" that meets Saturdays and Sundays on
14.286 at 0100 UTC. From left to right: Isao Mannen, JITIRC; Hideshi Takahashi,
JATFFX; Yoshio Koyanagi; JA1IEIA and Stan Tajima, JATDNQ/KD2HB.

Marv Toepfer, WSTQO, in his nicely organized vintage shack.
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John Brewer, WB50AU, with a recently acquired Johnson Ranger that came in the
original box. He says it was "grimy as sin' when he got it but it's now 'cleaned up like
ajewel'. A Johnson Matchbox is sitting on top of the Ranger.

Annual Christmas 'bash' at KF6EA QTH in 1991. From left to right: Harry Wells,
AA6PP; Dave Mills, AJ70; Bob Sitterley, K7POF; unknown; Ralph Miller, KD60S;
John Barcroft, WA6Z]C; Norm Johnson, W6CC and Rich Smith, KF6EA.
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Reflections Down the Feedline from page 2
quality. Most of the units, including the
final RF amp., can be shid out on shides for
caseof servicing,. The RF final band switch
isa mind-boggler-—-big and complex. How
does this set work? I'm still trying to get
the Navy tech manuals. This is mone com-
plicated than a regular AM ng.

The FET-24 was made by Collins from
1952-54 and was a special Navy versionof
the Collins 430 series of transmitters, The
AW series came out in 12 different varia-
hons,

The FRT-24A that | have is made by
Manson Laboratores of Wilton, Conn. This
model dates from 1965 and 1966 The book:
“Collins-The First 50 Years™ shows no pro-
dudction of the FET-24A, but it is a Collins
design and there is a small Collins patent
license nameplate on the front pancl,

Thecabinets of the FRT-24 and the FRT-
24A are almost identical in appearance,
but the 24A has more drawer units on the
left side.

Manson Laboratonies was a subsidiary
of Hallicrafters in 1965, | even found 2
small filber units inside the sot with the
Hallicrafters name on them. But also, 1
1965, Halhcrafters was owned by Northrop
Corp. — the California acrospace com-
pany. So, the FRT-24A is really a Manson
- Hallicrafters - Northrop - Collins trans-
milter,

My FRT-24 A still hasa front panel name-
plate of the Maval Auxiliary Air Station,
Kingsville, Texas. K6KUS said he got the
transmitter from a fellow in the San Fran-
asco Bay Area, s0 how it got there from
Texas, I never know. ER

Inventor of Loudspeaker Dies

Edward Mantick, NAGWE, sent ina
newspaper article abowt John Spence
Timmons, who died recently at the
age of 99, According to the article, he
invented and patented the first radio
loudspeaker around 1921, He started
15 Timmons Inc. and Timmons Ka-
dio Products to sell his invention and

other radio parts.

Incremental Inductance Bridge from page 13

Many chokes are found at hamfests that
bear only a drawing number. These can
often be obtained at very low prices be-
cause nobody has any idea what they are.
MNow you can buy them and put them to
work. You can usually goess which in-
ductance range 0 use by looking at or
‘hefting the choke to be measured. Then
adpust both the 'L’ and 'R BAL' dials for a
complete null. With certain low-0) cuils
these adjustments tend to interlock mak-
ing it difficult to find the exact null point,
In this event, try a slight increase in ‘R
BAL' and then readpust "L If this im-
proves the null, continue this procedune.
1 not, try a shght decrease in 'R BAL and
readjust L. With practice, you will soon
become adept at balancing the bridge.

You may not need the services of an
incremental inductanee bridge often, but
it I o pleasure 1o know you have one
available when the occasion arises. [ you
have a well-stocked pnk box you can
build one in just a lew days! ER
Notes

1. A Low-Cost Bndge for Large Induc-
tances, Robert C. Dennison, OQ5T, Apnl
1987, pp 44-50.

2. Measurements in Radio Engincering,
Frederick E. Terman, 1st Ed, MoGraw-
Hill Baok Co., Inc, NY, 1935, pp 55-57,

Letter From Australia from page 3
ers. Separate HT, sereen and bias supplics
provide power to the electronic keyer,
The antennae in use are dipoles and
slopers hung off adpcent towers or tall
wooden posts. Whilst the news coverage
is meant 1o be within the state, we often
receive reception reports from interstate.
The broadcasts are done on Sunday morn-
ings and repeated in the evening but to
restrict night-time distance the evening
news does not go out on 40 meters.
Whilst the transmitters have given very
serviccover the years, a severeshort-
age of 810 vahwes is causing concern and

may soon ckose theoquipment down. Hope
the above 1s some interest to you. ER
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ER in Uniform from page 9

The 15 to 30 watt rated outpult is low fora
liason sct though probably all that was
possible in a package this size with 1943
tubes.

But some mistakes are unavoidable
when you build something really new.
The worst problems (the bandswitch and
hand-to-service coils) were fived in the
ARC-2A. With the ARC-38, Collins
brought back the 100 watt power level
and eliminated the clever but unneces-
sary circuits,

Look at the other radios delivered late
in the war. Is the SCR-506 a competitor?
The GRC-9? The ARC-1, ARC-3 or any of
the 194446 (carly) aircraft UHF sets? Only
the Army’s GRC-3through -8 FM sets (RT-
sbthrough 68 and KT-7even come close
What other radio, 1930 to 1960's, so much
advanced the stateof the art? Even withits
high-<ost design and a few unnecessary
features, the ARC-2 is my pick as the all
time best design among LS. small and
medium size military sets,

Looking at the ARC-2, we see Collins
Radioat its best, but also at its worst. Such
a radio could never be built without the
ability to attract brilliant engineers and
get the most from them. Yet a radio with
such costly design can only be sold to the
government and then most easily during
wartime. Collins never solved the prob-
lem of combining brilliant innovation with
cost-controlled design and efficient pro-
duction; the result was that many Later
Collins military sets such as the R-2%0
were built mostly by other firms. A manu-
facturing company can’t be profitable
when most of its big winners' are built by
others, The brilliant but expensive design
of the ARC-2 was an early shadow of both
repeated technical triumphs and the end
of Collins asan independent company. ER

(The following sets mentioned in this
column have been covered in previous
issues: the ATD, March 1992, the ART-13
or ATC, November 1989, and the ARC-38,
October 1990.)
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Editor's Commenis from page 1

I think that Vintage RTTY is something
that should be preserved. According to
“The New KTTY Handbook™ written by
Byron H. Knetzman, W2ITP,in 1962, KTTY
was first used in a landline operation in
1849, when a loop was put into operation
between New York and Philadelphia
From that time on RTTY, or Teletype, asit
became mone commonly known as, flour-
ished. It was used by news agencies, gov-
ernments, all kinds of businesses and was
almost indispensible during the World
Wars, particularly WW L

The Teletype Corporation which was
formed in 1925 has pretty much domi-
nated the teleprinter business. There were
other companies in the business like
Morkrum and Kleinschmidt but they
didn’tdo very well compared to Teletype.
1 believe that the Teletype equipment
represents LS. technology and manufac-
turing at it’s best. They made absolutely
first rate equipment.

Even ten years ago when | was very
much involved with the old Teletype
machines, | was in a small fraternity and
nobody wanted the stuff anymore, More
modern and, | guess, easier o use com-
puter gear was coming out and most hams
wanted to be out there on the ‘leading
edge of technology'. Another disadvan-
tage of course, was the weight and bulk of
the machines and the noise they gener-
ated ; not to mention that wonderful smell
of oil!

I hopethat | can promote some interest
in vintage KTTY. If 1 can’t, I think that all
the machines and gear will wind up inthe
landfill (most of it's there already) and
that aspect of radio will go the way of the
steam engine.

I'd enjoy hearing from anyone with an
interest in vintage RTTY. Please write or
call. NeCSW/D
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Advertising Information
Subscribers receive 1 free - 25 word- ad per month. Extra words are
A5. Here's how to count the words in your ad: the heading - For Sale,
Wanted, etc count as 1 word. Your name, call, address and telephone
number count as 6 words. ted words count as 2 words.
Please count the words in your ad and if you're over 25 words send
payment for the extra words.

Non-subscribers: $3 minimum for each ad (up to 20 words). Each

additional word is 20. Please call or write for display
VINTAGE EQUIPMENT ONLY

Phone/FAX 300-247-4935

DEADLINE FOR THE AUGUST ISSUE: AUGUST 3

FOR SALE: Repair and restoration on all
vinlage equipment; 35 years experience. Har-
ney Woolers, WHSKS0, B30 E Mansficld Ave,
Daenveer, OO BO237, (307) 7705314

FOR SALE: Transmitting tubes: (1) 4-125A -
S0 (1) 201 /VTAC - $20; (1) 810 - 825; (1) §13)

£25; (4) B14s - 820 ca. Bill Riley, WTEXR, 563
W. 3th Ave., Fugene, OR 97405,

FOR SALE: Military tech manual listings, larg-
et stock in the waorld, over S0k - 55 refund-
able with first order. SASE for inguiries. Lee
Frank, POB 10076, Harrsburg, PA 171050076,

FOR SALE: Colline 7553C RE with spkr,
manisal, SW stals. Serviced by former Collines
tech, - $650 ppd. Levy, 8 Waterloo, Maorris
Platns, N] (7950, (201) 2850233

WANTED: Original US military radio techni-
cal manuals, vintage 19421960 Clanemann,
Impasse 22Bis Ave ,Gros Malhon, 35000,
Rennes, Franaoe

WANTELD: Halllcrafters 1TT-32 or HT-37 and
HA-1 keyer, with manuals; National NC-
FHTS !ip'p.r and "RICG" knob for NC-300 rovr,
Plense state condition and reasonable price.
Bob Smith, KCAWO, 14779 Kogan Dr.,
Woodbridge, VA 221933314

FOR SALE: National NOX-5/MNOCX-A - 8235 |
ship; Hallicrafters HIT-32A - $100, pick-up or
maet in the NE, both very clean, w/manuals
Ceorge Maier, KUIR, &1 Shadow Cak Dr.,
Sudbury, MA 01776 (617) 622-1857 anytime,
leave message or (508) 443 7083 eves 6-10 'M
EDT

WANTED: SX- 133 w/sphr. Ed Sauer, KOSE,
7R7 M. Peterman Rd | Creenwood, [N 46142
317 s - 148G

FOR SALE: Thordarson moded T4016 mult
tap xfmr, 230250 pri, 7000 CT sec - $150;
E7? filament simr (new) - B0 4250 (or 4
M filament simr (new) - BUY, vimrs of all
stres (no audho). foe, WHCAS, (916) 731-8261

WANTED: Philco model 37 600 4-tube
superhet, 6AB, 67, 6Kb, 30 tubes; table
maodel. William Shibler, W3I(HI, 5899 Rarnes
Ave., Bethel Park, PA 15102

FOR SALE: 41037 tubss - 350 johnson low
pass filter 1- $25. WANTED: Collins 312B-3
spkr; 735 3C rovr. Ron, KCEWTC, POB 753,
Santa Hosa, CA 95000 (07) 5398319
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FOR SALE: s technical books - radia, elec-
tronies, military, best equipmenl, catalogs, otc.
List- $1 (stamps ok). Soltwave, Dept. ER. 1515
Sashabaw, Ortonville, M 48462

FOR SALE: Simpraon model 1000 tube checker
- 510; HP 20CTHR - $20. WANTED: RA2 spkr
and BFO knob for SX-42. Barry, N&SVR, 21225
Saratoga Hills Rd., Saratoga, CA 95070 (408)
2559155

WANTED: Manuals and schematics for
Tektromis soope maodel 5018, Tektrones sgnal
generator 190A, Hunter Bandit linecar amp
200 john Lefledid, Box B, Colman, S0 57017,
(65) 514 T4

FOR SALE: Comset G668 rovr, exc. oond

£90: Allied R-2516 rovr, exc. cond. - $90: RME
LF converter LE 90, 1990, exc. cond. - 525;
Dvake 28 w/2B0Q, exc. cond. - 150 Phus shpg,
Richard Luscchesst, WAZRUY, 941 N Park Ave,,
N. Massapoqua, L1, NY 11758 (516) 7981230

WANTED: Halberafters SX. 71 and SX-58 in
near mint or exc. condition, | will pay pre-
it Do Ray-Me for these rovrs and Tl pick
p within 250 mikes of my QTH. Bob Bell, 89
Ridgehill D, Toronto, Out., MeC 217, Canada
[416) 73 328K

FOR SALE: R 390A; tubes - K37s, B0, Sl6s
and 4-125As, WANTED: NOX-5 and 514
Russ | lunt, WOHZD, 2242.C Via Poerta, La-
guna Hills, CA 92653 (714) BH9- 6428

FOR SALE: Dynamotor DY-17A/ART 134
845; Control Rox C-87/ART-13 - 537,50, Roth
NOSB, plus UPS WANTED: 307/VT-225s,
Baps BG-56 thru BOG- 176 GN-A5. Robert W,
Downs, WASCAB, 2027 Mapleton, Houston,
T 773, (T13) 467 5614

FOR SALE: Teletypewriter manuals - 3
TMI1's (2201, 2214 and 2230) and
Kainschmight GUC intructions (SCPA) with
2nd addenda - 530 ppd. Tom French, W1IMOQ,
120 Great R, Maynard, MA 01754, (508) 897-
%

WANTED: HRO-60 coils type G/]/AA/AB
dwlﬂﬂﬂlm B MNadel, Box
F03, San Franceson, CA S4129 (415) M6 3805

FOR SALE: | lallicrafters HT-32A, pood visual
shape - S100. Jonathan Bouve, 24 South St,
Hingham, MA 02043, (617) 749-D445

FOR SALE: Lafayette radio operating and ser-
vice manuals, schematios ete. if | don’t have
itthey never printed it Pete Markavage,
WAZOWA, 27 Walling 5., Sayreville, NJ
(RN (W0H) 23 el

WANTELD: (8d books; magazines: Hand-
books. White's Radio Log, furst callbookes; old
writings on carly radeo, sesaws of “Hadio Maga:
rine”. Call, write or FAX. | pay shpg. Please
do not throw them away. Donald R Bolsnd,
NIFYX, 28 Faulkner St, Malden, MA 02HS.
(617 TTASI6D, FAX 302 812

FOR SALE: Blectron tubes, all types, new and
wsed, pro-tested; ong, Sams for vintage radio
and TV. Henry Seegitz, 12 Sylvaton Terr.,
Statten Island, NY 10R05. (718) I73-7306

WANTED: Neod onc. and final plate coils for
Hallicrafters HT-6 If you won't part with
yours | would appreciate construction data
w0 | ean restore this classdc. Also need o junker
unit. Thanks. B Haworth, WZPUA, 112 Tilford
R, Somerdale, N] 08083, (609) 7TR14175

FOR SALE: Soott SLEM, vy cond, - S200; Cen-
tral Electronies 100V xmir and broadband
HOOL linear amp - $350; Drake TR sovr (un-
used sinoe last factory service) - $200; heavy
duty matching set of KF amp (two 4024s),
modulator and power supply, made in 6's
for govt at cost of about §10,000, great for HE
AM building - $100 for all plus shpg: TCS-12
revr, sontr and AC ps (1512 milz continu-
ous) - $100 plus shpgs MeCGraw Edison grid
dip meter, mint - $85; Johmson KW Matchbox
- $250, Skyrider 5P w/manual - 580, two
Panoramic Electronkes 2-tone generators TTC
2 - %125 for both; modulation scope A-100

£35. Glen Fritz, 777 - Ihh 5S¢, A-106, Vero
Beach, F1. 32960 (M07) 5677888 (7-9 I'™M EDT)

WANTED: Heath X100 or 1008, working or
ok, with or without cabinet (o e on 16D AM)
pomsdbly Viking 117122 instead. Also looking
for SX-28 sphr/cabinet and Superpro (600)
spkr /cabinet. Al Feder, WIEOX, POB &40
Killingworth, CT 06419, (201) 6&3- 1811
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WANTED: Manual for HPSOB, ITF7 mbes,
thummﬁqmmm,m
be in very good cond. Clark Hatch, WOBT,
2546 SE Peck Rd, Topeka, KS 66605 (913) 115
s |

WANTED: Buy and sell all types of electron
tubes. Harold Bramstedt, C&N Electronics,
G104 By Lake Rd, Hugo, MN 55088, (8K0)
4219397, (612) 4299307, FAX (61234290002

FOR SALE: SAMS lor hams. Photolacts of vin
lage ham gear. We also buy used SAMS. A G
Tannenbaum, WAZHETH, POB 110, Easi
Rockaway, NY 11518, (516) 8870067

FOR SALE Collins mech. filbers, st of 4 2
ke 4 ke, 8 ke, 16 ke), 455 kHz can be used
with 75A-4 etc - $90 for all four. Larry Asp,
VEIDRA, (4161 722-5853

WANTED: Connoctor recrptacle elecrical, 22
female contacts # 30 2004 (0, 516F1 for KWM-
1 Mimi, (30 3796052, FAX (310) 3795543

FOR SALE: Drake C-Line, RAC/T4XC /ALY,
w/apkr, MN-A tuner; RCA AR-B8 rovr; BC
610F w /coils/ tuner, 160 thru 10 Collins 12V
I/T5A-3; Drake 2B/2B0); Viking 1 w/vio;
Heath amp, pr 44002, 2200V 1/2 amp pwr
supply. misc parts/gear from the past 35
years, Call for meore info. Joe Perratto, K20PE,
1341 SW Evergreen Ln, Palm Gity, FL 4990,
(407) 2202189 (anytime)

WANTELY: Units or modules - PRC47: IPHC
M, ewp. PA; 6IET; KWT -6 ARRA41; R-10511
Byron, WASTH], 1920 Maxwell, Alvin, TX
Tl (713) 301-2854

FOR SALE: Un-used Collins 70E-3 PTCY, Bud
Codemaster’ - $25; ARCS (10-6.0) - 535; Ze
nith R600 Transaceanic w/manual - 595, All
super-minl. Large SASE brings mega
list WBSIPC, (313) 754-3943

WANTED: AC power supply for ART 11
umitr, homebrew ol F W Nicholas, PO Boa
T, Mhoemax, A7 85069

WANTED: Drake 1A reve. Aft Charlap
Hyman, WeZNO, 18151 Rancho St, Tarzana,
CA 91356, (K15 342 1170

40

ELECTRON TUBES FREE 1992
Catalog, over 2,000 types in stock.
Electron Tube Enterprises, Box 311,
Essex, VT 05451, (802) 879-0611, FAX
(B02) 879-7764
.
WANTED: WW Il military sets, rocks, manu-
aly, books, ele, Have Sky Buddy and 5208
tor rade. Sam Hevener, “The Signal Corps”,
WHKEBF, 3583 Everctt Rd, Richficld, O] 44286,
(216) 6593244

FOR SALE: Radic hibes; repair and restors-
hon of all vintage amateur and commercal
radios, 25 years experienoe. | lerbert Stark, 321
N. Thompson St Hemet, CA 92543 (714) 658-
R 22

FOR SALE: Collins 5151 - 5800300 1-8575, 'M
2 - 5140, S516E1 - 860, MM 1 - $35, 6251 . 675,
DL 1 - 575, rack panel - $30; Heath DX 608 -
$85. Mick Malmer, K5FZ, 16707 Crecksouth,
FHonastom, TX FA06H, (713) 8937004

WANTED: Wesitern Electric AM smir, audio
equipment, mics, loudsphrs, catalogs, eic. Ron
Steinberg, KOIKZ, (800) 2798324 (w), (708)
7733583 (h) or FAX (708) 7730822

WANTED: Ranger | or 11, musst be in working
cond. and w/manual. Al Gross, WAPAL
12219 M. 112 Lane, Younglown, AZ 85363
(BET) 933 99 on H14-6387

FOR SALE: Military generator MN GN-5E-A.
emergency TX/RX MN RR-6, RT-6, RA-6 and
RP-6 as a set; TX/RX MN SSR5 A as a sot;
TV-6LE, brand mew; SCR 211-M, brand new;
O5-HB/U, brand new. Please write or phone
for list. Clyde Sakir, N7IOK, 4243 E. First 51,
Tucson, AZ BST11. (602) 323-1120

WANTED: Viking 1, 1L 122 vio; DX-100; SX
101; Ranger. All VOC + please. Also DX-100
for parts. Tod Zelasko, KASGEF, 401 Grand
Division, Cleveland, OF #4125 (216) 8835134

WANTED: SMeter and dovumentation for
RCA AR 88 revr, Mare Melucas, KBAJIPQ, 713
E Ohio St, Rapid City, SD 57701 (605) M2-
[[ira}
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FAIR RADIO SALES |

Radio-Electronic Surplus Since 1947!

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

We have most R-390A spare parts (except meters)!

R-1051B HF Receiver, 2-30 Mhz, AM-LSB-USB-FSK in 500 Hz
steps; 80 Ibs. sh. Used-Checked w/book, $795.

Wnle or Call for our 1992 catalog'

lﬂlﬁ East Eureka Street
POB 1105, Lima, OH 45802

419/227-6573
FAX 419/227-1313

FOR SALE: Conset Communicator 83, 6-meter
xovr, like new, noever used - $125 plus UPS
Koland Matson, RED 1, Box 2943, Kennebunk,
ME (B3, (2007) 9853751

FOR SALE: TMC 18 KW 030 mil 1z dummy
load - S200 'L only, Kichard A. Smath, 1122 Via
La Cuoesta, Escondido, CA 92029, {619 739
1535

WANTEL: Triplett panel meter, model 327.T,
(500 ma TR0, new or goasd cond. ased. Paul
Courson, WAIVIE, Box 73 W Friendship, MD
21794

WANTED: Complete magneto for Cenerator
Set PPL-286 /G (Hercules ZXT engine), NK5C,
PO 1798, Pasadena, TX 77500 1796, (713) 473-
7951

WANTED: Cabinet for o Jlohnson Invader
20072000 (Will take a parts unit providing
cabinet is clean and straight. Bob Kemp, 34
5 Washington, Lake Cily, MN 55041 (612}
555

Eleciric Radio Back lssues

Al back issues are available at $30
per year or $1 for individual copies.
This price includes delivery in the
U.S. and Canada. Foreign orders
please enguire.
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WANTED: Low frequency coll sets for MNa-
tronal RO 5, esipoctally 11 Ted Althod, KE3AL,
504 E 9th Ave, Tarentum, PA 15084, (412) 224
(=Y

FORSALE: | larnmuarbumd IO 10558 converter,
$150 WANTED: Drake 28/2B0) in runt
of near munt cond. Mike Draa, KR 1, Box 1615,
HBroods, ME (4971

L 18

FOR SALE: Reld radar set AN/TTS4 com
plete with tnpod - S50 WANTED: Earlv ra
dar equpmenl, units of complete sets. Also
pre-war asaillosoopaes and CET=. Allen Wener,
14 Prospect Dy, Yonkers, NY 1006 (914 423
Bhis
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WANTED: Latayette HA- 1230 2-m sovr; also
matching spkr for Squire-Sanders 55 1R Pete
Markavage, WA2ZCWA, 27 Walling 51,
Sayreville, N| OSH72- 1818, (908) 238894

WANTED: Low freg. coil sets for National
HROD5, espec. T Ted Althol, KE3AL, 54 E
Oth Ave, Tanmtum, PA 15084 {412) 24-0005

WANTED: 75A -4 reduction knobs, manuals
and supplements for Hammartund SI"-6XVLF
longwave revr, Maid by money order or MC.
JAL 3477, HagimeSuzuki, Nishikuniyoshi, 1644
24, Ichihara-Shi, Chica-Ken, 290-02 Japan.

FOR SALE: B&W 51008 - 200, L-1000 linear
- S50, GIl, NAQAS, (7T8) 4371559

FOR SALE: Cuarantend as new - RUA 8122 -
S188/pr; maiched 5728s - $118/pr; Fimac
K295As - S8 Oherie Jaeger, WHAD, POHR 4600,
Nixa, MO G574 (4173 725-5742

WANTED: Cabinet and spkr for 75A- 1 rovr,
KO dial for 75A-3. Bob Kemp, MO 470, Lake
City, MN 5501 (612) M45-5M5 days

WANTED: Armstrong FM detector diagram
{about 19400 {nooutput from AM input). Peass
look upforme and call toll free. Ceorge Bonadio,
WIWLE, 373 East Ave., Watertown, NY 13601
24, (B00) T24-TA60

FOR SALE: BC-64) xnir, &' tall, weighs a lon;
@) Late "3 homemade xmitrs, 6 tall, one with
1943 FCC wartime authorization, several
smualler one= with vanows cronts. Cannaol shap
thw=ae. Torrs.of ham homebtow, test cquap, pars,
military surplus gear; ARC 5 stuff; gas genera:
tor; PRO-4 w/ pwr supplics; Collins clone home-
made xmir w/Collins VFC unit & dial; lots of
rare tubes; wine recorders; radios] mind-tape
recorders, plastics; woods; mikes; early hi-fi;
some books. Send a 52 cent LSASE, no excep-
thons. Shill taking inventory, so phone call may
not help. In storage for over 12 years.

Ponck, 462 OFarrell Dr, Bernca, CA 510
(07} 7479180

FOR TRADE: Perhapes the rarest HRO, HRO-Z
for clean HRO-SA-A1 w/coils, pwr supply,
spkr. Jim, KPWTH, OB 50855, Parks, AL RBNE.
(B 635-2117
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FOR SALE: Hallicrafters CR W0, rare LW/
SW/FM stereo mecoiver w/BRO, ele, exc
condition w/manual - 10 Lance Johnson,
KIMET, 32 Myrtle Rd., Portland, CT (M40,
() M2-26001

WANTED: For RACAL RA. 2538 restoration
Fscutcheon plate and tuning knobs. abo pwr
supply and cable for same Al Rochm, W208],
(W) TFo- 2997

FOR SALE: NC 1K1D- $145 HO T10A - $9%),5
A0 - S60; Collins PTOs T47A- 1 and 70E-3 - 825,
ARREL Handbooks, 1949, 1950, 1956 - 15 each;
1942, 1943, 1944 - $18; BC-A29 w/mount - $70
Mark Hovda, NOTWL, PO Box 10091, Cedar
Rapids, 1A 52410 (319) 364 4048

FOR SALE: Collins 75A4 fillers: & pole oo
ramic for high quality AM. 3 bandwidths
available: 4, 6, or 9 Khe - $8150 ea; single
pole CW crystal filters - $88 ca. 10% discount
for two flters, Money back guarantee. Calif
restconts pleasa add sales tax. Vector Control
Systems, 1655 No. Mountain, Ske. 104-45, Up-
land, CA 91786 (714) 9856250

WANTED: “Broadcast News (RCA), “Pick
Ups™ (W.E), other broadeast literature and
catalogs of the 30's - S Sam Thompson,
WoI DU, 1031 San Antonio Ave., Alameda,
CA S50, (5100 521-1429

FOR SALE: GI'R 90 w/malching spkr, ex.
cond - 5325, Drake R4A - S16D; SB-MD w/
LW filr - $160. Cllf Fleury, AIFY, S1174
Tumalo Rim Dy, Bend, OR 97701 (507) 300
962

WANTED: Manual for Manoramic Products
panadaptor 'R1. Will reimburse for photo-
copy fmail expenses. Al Foder, WIEOX, [
6dl), Killingworth, CT 06419, (203) 663- 1811

WANTED: BAW L-1000A amp; XCL-300 stal
calibrator. FW. Nicholas, (6000) 864-9987

WANTED: Top $ for excellent to mint DX
0, HR2D; WERL OQ-Mult; Kantronics
Rockhound, Ameco AC-1, Hammarlund
keyer and Mosley CM-1 revr, Gary Wagner,
KAOMIL, 11124 Oak Hollow Rd., Knosville,
TN 37932 {615) 6M0- 4217 M-F days
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WANTEIL: Intellipenoe murseum wants Caor
man, Japancw, ltahan, Rissian and Charese
commurcation cquipment and any Bitsh or
US. spy radve LTC Willam |loward, 219
Harborview Lane, Largo, FL M6 (8173) 5585
T

WANTED: Clean Drvake equup. - 28, 20, R
4B, TAXB and ace. for any of these Byron,

WASTEHIL 1920 Maxwell, Alvin, TX 77511
(713) A1 2854
FOR SALE: |Hallerafters SX 000 T 5, 147 freg

meter - 545, REW L OB linear w fspare s
of 8173 - 300 plus shpp. Milt, (512) 3663200

WANTEIL: Need photo for Colonial AC-31
radio (Moor model). Wil pay for picture and
postage. . Kalista, (717) 32254120

FOR SALE: New Collins parts: ML-1 blower
mobors - $15; 5151 PFTO osc, 7OK-7, I'/N 522-
2800 - S0, stlver plated 305 | tank ooils

$7. Denmis Brothers, WADCBE, HC 84, Box
1, Poter, NE 69156 (308) 579 4552

WANTED: Bouvks on radio repair and trouble
shooting. Also radio and 2-way receiver /
transmitter servicing courses by National Ra
dio Institute and Cleveland Institute of Elec-
trombes. Alan Mark, POB 372, Pembroke, MA
23549

FOR SALE: BCASSE recowver w/all acces.
S75; BCASRA xmitr w/new rack - §75; BC
1031A panadaptor - §50; R-28-T13/ARC-5
manual, new - 530 | Orgnero, VESRST, Box
A2, S 7,95 1, Calgary, AB T2M N3, Canada
(43) 239 (M489

FOR SALE: Mochanical filters - Collims75A 4,
15 Ke - 845 Rockwecdl, 50 Kc, 2 Ke & 7 K
S0 ca; Collins R-70, 2 Kc & 16 Ke - 535 ¢a
Colm Traees, NIKYX, & Quaal Run, Acton, MA
TH (5K} &35-0061

WANTED: Heathlat OF-1 OQ-Multiplier. Also
lookang for an onginal matching spla for my
RCA ARBELF rovr. Edward Swynar, VESUUL
I3 Comnavssion Road 3, RR 88, Newcastle,
Ot L1B 109 Canada (416) 9573603

WANTEL:: Drake 1A rovr Mease write or
leave message with price and cond. Art
Charlap Hyman, WHZNCG, 18151 Rancho St
Tarzana, CA 91356, (818) M42-1170

FOR SALE 9 Emac 3MTLs - $35 eu: )
ROCA 794 fubes for 375 ca. Dick Richimger, 3487
Bayberry [, Chino Hills, CA 91708, (714) 557-
865

BOOKS FROM ER

The First Fifty Years: A Wistory of the Collins Radio Company and the Collins
Divisions of Rockwell International ....... 54995

Fixing Up Nice Old Radios by Ed Romney.......$25
Wircless Communication in the United States by Thorn |. Mayes_... $29.95 ‘
Communications Receivers, The Vacuum Tube Fra: [9312-]198]

by Raymond S. Moore._____$19.95

Don C. Wallace, W6AM, Amateur Radio's Pioncer by Jan D. Perkins... $29.95
Please add $3 per book lor shipping. Colorado residents please add sales tax.

Money back guarantee!

Electric Radio, P.O. Box 57, Hesperus, CO 81326
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Skypoint N
Ham
Shack
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Call (703) 437-1559
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Your Source for cdeon vsed geor!
* Vintage equipment a specially

* Estate buys welcomed

|
* Equpment ropair and restorations.
* Collins equipment a spocialty
* New equipment sales welcomed
* Dedicated to providing oo clean 1

used pear

* Customer sanisfaction # | pronty

WANTED: RO typer MOS sphr in good cond
tor HEOST, also want coils JA thru [D and
togr o i gowsd coned. Dan Brown, KKASONT L
494 Prairie Ave, Mewton, MA 02166 (617
332-932%

FOR SALE: Working antique Hickok RF AF
prnerator - 65, WANTEI: Sylvania 6]B6
tubes and working Ranger, preferably Ranger
f. Rick, KEMLY /@, 1802 W. 17th S, Pucblo,
CORNG, (719 #3259

FOR SALE: Lysco 6005 w/ luner 75, HQ
TN 'l.l.-',l'"-pi\r $125; "l"illu:,.l_ 5000, fully pera
tional - SHNL TIGHC, lully operational - $750;
Lafayette [IACZA0 (00 - S50, MO 95 w/apkr
75, MO0 (GO - $125 Viking 11 w/ivio
$125; FIT-37 - 575, Most equipment w/manu
abs. Pickup only. Tony Whedler, K9BHEA, RR
1, Box 215, Carlock, 1L 61725 (0@ 376-7721

WANTELD: Info on rove CNID 4615 model
KAL-7. Herman Cibbs, KDEPD, 741 W. Lib
erty St, Wooster, (0 446591, (216) 2632000
ext. 2212, leave messape

ANNOUNCEMENT: Hammarhund collector ™
P interestod in starting a club / rewsletter for
fans of "Mars 1l iron”. Send large SASE for
free copy of information sheet with
Hammarlund tips and info. Harry Helos,
AABFW, TH5 Andanal, San Dhepo, CA 92126

WANTED: Clean Collins 75A-2 w/sphr. Tom
Fussell, KELZF, 1320 Codarhill [, Esst Lan
sang, Ml 48823 (517 351 4551 or (A1&) 325
I3

WANTED: Central Electronics 100V, Must be
in good phyvsical condition, minor olectrical
problems ok, Al comdder CF 2000, Lock
Pingree, KBYTQ, 20425 N 17th Terr, Phoe-
nix, AZ KS007. (607} 581.277H (h), BA0-2871 (w)

FOR SALE: [Heath SH-AM1 w/xtals, exc. - $9
SH-6 station console, exe. - $40; 1TIW-20364
syth. 2-meter FM, 10 w, low hours, very good

S100, All wath manuals. Wayne Arnett, AIPC,
2699 Mazatlan Dy, Crand Junction, CO 81506,
(33D 241-M74 davs

ELECTRIC RADIO

PARTS UNIT DIRECTORY

Al this point the directory has 2040
units in il. IT you need a part for a
vintage restoration send 52 and
an SASE (.52 postage) for the st
If you have a parts unit, consider
putting it on the list. Your dead
unit can help bring others to life!
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WANTED: Machine shop work. Knobs shafts
bushings, etc. made o your sample or draw-
ing. Reasonable. Jim Dhll, Box 5044, Crecley,
COVBOERT. (U 3508561 svenings

WANTED: Ranger 1l or similar AM xmir in
original condition. Write conditions. Stan
Tajima, KDZHB/JAIDNG, «/o Shinagawa,
21555 Sterling Dy, El Toro, CA 92630,

FOR SALE: Kepair & refurbishment of older
tube-type amateur equipment. Fully FOC -
cemsed; 35 years experience. Chuck Banta,
NeFX, Claremeont, Calil. (LA area) (714) 553
1561

X by Collins sphr; vernier knob; EV 6l muc;
Taylor 207, RCA 6KD6. Brian Koberts,
KSVKY, MM Evergreen R, Pittsburgh. PA
15237 {412) 901 446

WANTED: Pre WW 11 HRO rovrs and Colbnes
xmirs such as 45A, 320, etc. Bob, KID9E, 1025
North Vine S0, West Ladayetie, IN 47%06. (317)
744053

WANTED: Reference to 19500-6Fs O5T or
Handbook article on building a low-powened
cathode modilator, This unil had two hubes,
onie of them a 6Y6, | think, with no ransform-
ers. | buill one over 20 years ago o modulate
an ARC-5 - plugged into its key jack! Thanks.
Rick Ferranti, WAGNCX, 254 Florence Ave.,
Arlington, MA 02174 (617) 6466343

FOR SALE: Morrosw FO-20 10-meter AM xovr
- $60; Western Electrie 19C audio gen. - $42;
military AM 494/CR 2-mwter amp - $75; HIP
ANCTIRM audio g, - 538, Richardson, WIS,
1040 Cleveland, Stephenville, TX 76401, (8171
%68-1365

FOR SALE: Want to share hard to get radio
equipment, parts, bes, ete. Cdr. Glenn W,
Richey, USN Ket, W7SAH, 219 Naval Ave,
Bremerton, WA 9310 (206) 3739631

FOR SALE: Single pole double throw vacsum
relay, new- $35; 513 pullout - $25; pair of used
IMTLs - $40; pair of used 4-300As - 550 Pete,
VEFFY. 147 Davison Si, Maple Ridge, BC
V2X 5MN5 Canacda. (60M) 4634904

WANTED: SX % manual, weron ok, NC2 or
spkr w/al xfmr for p/p 8Vés; pood dial
window for NC-2400. Mike, ACGF, POB 33,
Barthesville, OK 78X (918 3133 2795

FOR SALE: Hammarlund HOQ-170 - $150;
Heath Apache - $100; National NC- 308, ugly
but working - S80; Heath DX-608 - $50; TiG-
108 vio - 530, parting out Ranger. No shpg
over TIb UPS bmit. WANTED: HEO-60 cosls;
low-voltage sfmr for 32V-1 Jim

K9R], 1709 (hnard, Downers Crove, [L 60516,
(7U08) 8524704

WANTED: WW Il military. ATD xmir w/tun-
tny; units, aircrafl [FF and beacon sets, Bratish
and Cerman military radios. Leroy E Sparks,
WeSYC, 924 W. McFadden Ave, Santa Ama,
CA 97707, (714) S40-8123

FOR SALE: National HRO-60T; Conset
Comm. 11l w/50 xtals; McMurdo Silver
wavemcter; sphrs - HA7, S200; manuals - Q-
129X, SX-T1. WANTED: 75A-1; Hallicralters
PM-23 spler (SX-28). Carter Flliott, WIMAYS,
1460 Pinedale Rd., Charlottesville, VA 229010,
(804} 979 TIHI (n), 9807608 (d)

WANTED: All types of military electronics,
especially RDF and radar items, manuals oo,
Also need URD2 antenna. William Van
Lennep, POB 211 Pepperell, MA 01463, (508)
43360011

WANTED: Manual for Fickok tube tester
K515750. Will reimburse for photocopy / mail
expenses. Al Feder, WIEOX, POB 640,
Killingwarth, CT 06419 (203) 663- 1811

FOR SALE: Conset Super-Six & ANL ace -
£25; Collins 3108-1 - $60; MD-7 - $20; HIT-32A
- §55 ar part out; Viking 11 - $45 or part out.
WANTEL: Manual or copy for SX-24. Joe
Shows, KTMKS, (206) 747 5449

FOR SALE: () Flmac AF-67s suitable for parts

%8 $12 and S0 Tom Berry, K9ZVE, 1617 W.

13 Chicago, L 66l (312) 2625360
Please remember Lo count the words
in your ad. If you are over 25 words,
please send 15 cents for each extra
word.
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of the Colling 755(%) receiver.,

20 db. Specs upon request.

[ DOVETRON

Dovetron NB-1 Noise Blanker

The Dovetron NB-1 Noise Blanker is a small solid-state device that plugs
directly into 122, 123 and J24, which are located on the top of a Collins
KWM2/2A HF transceiver. The NE-1 may also be installed in all versions

In addition to noise pulse blanking and random noise suppression, the
level of the received signal may be amplified 15db or attenuated more than

P.0. Box 6160

Nogales, AZ 85628-6160
TEL: 602-281-1681
FAX: 602-281-1684

FOR SALE: R-3%0A s, complete units in vanous
sdapes of tune; partial units; modules; cabinets,
repalr frestoration servioe available. LSASE for
T, APS, Dopt. B, 10V Fayton Ave, Norfolk, VA
23505,

FOR SALE: Special transformer s for your
vintage equipment We rebuild transformens
for all equupment. Max Kune, Top Tech Inc,
10811 Fairbanks, North Howston Rd . Houston,
TX 76 (713 440-95909

WANTED: Hallicrafters SX- 100 and SX-101A
Mt b clean, onginal and in good working
cond. Also need manual (copy okl and knob
(pointer reset) for SX-62 John B Kel, 4614
MNaorwalk 1., Union City, CA 94587, (5100 471

AHIH

FOR SALE: |Hallicrafters SX-101 and HT37,
clean - $200; Drake 1A - S2005 2B w /205 - 150
Al with manual=. Randy, NEAAEF, (319) 752
1671

WANTED: Vilang L II, 122 vio; SX-101; DX
100, VOO #. Also need DX- 100 for parts. Todd
Zelasko, KABCEF, 401 Grand Divison,
Cleveland, OF 44125 (216) 853-5134

FOR SALE: johnson Thunderbolt - S500: KW
Matchbox - $200. WERNC, POB 478, Nevada
City, CA 95050

FI)R SALE: I'um[ﬂ.ﬂ{- electromics sanle from
decommisioned LS. Mavy alrcrafl carrier.
1960's vintage equipment. Collins URC32ZA
(500 W HF xevr); Westinghouse WET 15 and
25 (1 KW multimode smir); Collins K390A
revrs; Magnmavox WREIA rovrs; radar sets; ant.
couplers; teletypes ete. Call for details. Bob
Maniell, WaVQT, 3135 M. Ellington Dr., Los
Angeles, CA 90068 213) 851-2786

WANTED: Nems Clark 200 7 panoramic
adaptor. Bill Springer, 923 Nelda, Houston,
TX 77088

FOR SALE: 814 - $10. WANTED: Any Na
tional octal plug, calibrators or splors; WRL vio;
cabinets for CI'R-90 ar 51]/75A. Bill, KETKK,
6712 Lake Dr, Grand Forks, ND 58201, (/)
F2-a631

WANTED: Ameco AC-T nowvice CW xmir and
Knight Space Spanner rovr. Bob Mattson,
KOCZLE, 10 Jane Wood Rd, Highland, NY
12524 (914) 691-6247

I ELECTRON TUBES: All types - mi-
crowave, transmitting, receiving, ob-
solete, military-—-Large inventory
Daily Electronics Corp., POB 5029,
Compton, CA 90224. (213) 774-1255;

(800) Mb-6b67




CLASSIFIEDS

FOR SALE: Transmitting/Receiving tubes,
new and used. LSASE for list. NIR 250TH -
525, 100714, 211, $13 - $15; 813 tube socket -
§5. 1 also collect old and unique tubes of any
type. Looking for Taylor and Heinte-
Kaufman types and large tubes and sockets
trom the old Fimac line; 4507 through 20007
for display. Maybe you have something to
trade? john H. Walker Jr, 16112 W. 125th
St Olathe, KS 66062 (913) 7826455

FOR SALE: Cates Mig books: FM 5H trans.
matter mmstruction book; BC- 25000 wmitr n
struction book; M-5627/BC2S0T 250 W smir
installation and operting manual, Broadeas
Commumications Foui t Vol 99 - all for
§75 shipped. Steve, N9HGF, (812) 4740842

WANTED: Hammarlond HX-50 and for HIX-
500 xmtrs. Carl, KIEYY, Box 204, Buzzards Bay,
MA 02532 (50F) A13-0062

WANTED: A lew ‘'missing pteaes” of that great
old military grar: DM 43 or Dy 9% dynamaotor
(24 volts, for BC.653 amir), CRR-21748
dynamotor for the ATD; MAR scvr complete or
just good case and covers, CRC-7

wevr; tuning units range 1Y and F for the GP-
7, CROC-106 frey, stanclard module; CAY-20084
rectifier fmodululator for Navy model TBW
xmitr;set of xtals for the PRT -4 and PRE-9; URC-
6, PRC-90 and PRC-63 survival xeves; MAY
xevr; junker BA442 VRO revr or just a pood
front panel for one; BC-923 revr [ 61851 xevr;
accessories for URC-EZIVY (Southoom SC-130
Tatrolione’) xevr - battery box, whip antenna;
dynamaotor DM-21 for BC 312 revr; manual for
CPRC-26(Canadian) xevr; ARC- 33 aircraft wovr;
dynamotor for RAX revr (this has 3 pins that
stick out on the bottom. Whew, Thanks for
taking the tronbbe 1o reac all this. Walt Hutchens,
KHMKV, 3123 N. Military Rd, Ardington, VA
2207, (7N1) 524974

WANTED: 6L60CX or HYSBLGOTX tubes. Have
cash, manuals and parts to trade. Bob Mattson,
KCZLK, 10]ane Wood Rd., | ighland, NY 12528,
(914) 691 -6247

FOR SALE: Exorptional vintage station. All
grarincvcellont condition w /manuals. johnson
Vahant - $350; Hammartund HQ- 170 - $145;
275 W Maichbox (ong, manual) - $80; D-104
manched (- §25; Heathkit 5 position coax switch

$15 Dow key ooandal relay (new) - 550 Bob
Lemanek, KBV, 1455 Carficld, Allen Park,
M 48101-2115.

WANTED: Will pay top § for HT-4B speech
amp, HT-5; HT-4B orig. manual; HT-4/BC-610
tuning unil #TU-61 (1.5 2 mHz); coil unit C-
454, good vio that will work with HIT-4/BC-
610; quantity of DC-3 stals: orig. HT-4 air
padder. Barrie Smith, KF7VA, 125 Ben Hogan
Dr, Missoula, MT 59803, (106) 549-1921 eves &
wihnds, 728 7637 whdys

FOR SALE: [Heathkit gear - SB-301, mink, CW
filter for SH series nigs; Collins T-shirt, large,
new; cap sub box; HW.- 12 mono-bander, 75 M;
catalogs, 1980's; manuals, early test gear; SWR
muter; IT-28 cap checker; 1G- 102 sig, gen.; EF-1
VTVM course; glass insulatar, pole type; HB-
108 vio; AT audio amp; cantenna dummy load;
spare meter tor SH revr; S5 Alter for SB rigs;
spare parts for HX 10 SH610 monitor scope;
#1%handbook; Amecof meter converber, mint;
knobs for SB series rigs. WANTED: Service
bualletins for KWM2A, Marty, WHRIFOLU /5, (8517
4976023, Measae call after 6:00 ['M CST.

WANTED: Esplonage equipment. Historian
purchases spy radios, code and dpher ma-
chines and any equipment, devises or manu-
als pertaining 1o the world's intelligence or-
ganizabons. Keith Melton, Box 5755, Bosser
City. LA 71171 (318) 7479616

WANTED: Heathkit Conelrad monitor; Millen
vio; Millen exater 9801, Thanks to all who
purchased 6000 tubes. No more available at
this time Andy, WASKCY, 105 Swert Hay
Lane, Carvollton, GA 30117

WANTED: Mational 200 scvr and AC 200 ps.
James Herkames, WHIANO, 138 Village Bhvd ,
5, Baldwinsville, NY L1M7 (315) 635 8016

47

WANTED: johnson 122 vio. Pat Keogh,
WERICKYZ, 3767 Fairview Rd., Green Bay, W1
313 @) A4 T006

FOR SALE: Valiant HV xfmr - $25; LV xfor -
325 HV choke - $10; LY choke - 55 aundio
afomr - §5; all - $50. Dan Radcliffe, KFOBP, 5201
Manview Powy, Sussex, W 5089, (414) 255
L L
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@ AUGUST 1st & 2nd, 1992

B8:00 to 5 :00 Saturday & B8:00 to 12:00 Sunday
Universily Plaza Trade Center, 625 51. Louis, Springfield

& 200. SWAP TABLES « DOOR PRIZES
Vintage Radws, Tools, Parls « VENDDRS
Books and lots of conversanhon MNow radios, parts AcCCOLSories!
« BASS PRO & BRANSON +« BANQUET - Lioyd & ltis Coban
W are the homse of Bass Pro Shop Space Limited - $10 per person
and st 35 miles From Branson « AIR CONDITIONED
“Country Music Capitol ol the Universe™ « SPECIAL EVENT STATION
&« HNONLG Mae O'Brnen on Vintage gear come and guoest op
VINTAGE EQUIPMENT - Plus, « ADMISSION
&« KODEW - Bl Whooler, on Ondy $5 D0 per person!
COLLINS RADIO and muchmore! & TALK-IN 145691

For Information Call (417) BB2-1682 - Larry (KBOHIB) or Wrile lo:
SOUTHWEST MISSOURI AMATEUR RADIO CLUB
Box 11363 = Springltield, Missourl 65808
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Subscription Information

Rates within the U.S.
$24 per year 2nd class
$34 per year 1st class

Canada by Air (only)......U.S. $35
Other Foreign Countries by Air (only).... U.S. $60

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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