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The Purpose of Electric Radio

Electric Radio is published for amateur radio opera-
tors and others who appredate vintage radio equip-
ment. It is hoped that the magazine will stimulate the
collecting of, and interest in, this type of equipment.The
magazine will provide information regarding the
modification,repair and building of equipment. We will
also work towards a greater understanding of ampli-
tude modulation and the problems this mode faces.

Electric Radio Solicits Material

We are constantly searching for good material for
the magazine. We want articles on almost anything that
pertains to the older amateur equipment or AM opera-
tion. From time to time we will also have articles and
stories relevant to the C.W operator and the SWL. Good
photos of ham shacks, home-brew equipment and AM
operators (preferably in front of their equipment) are
always needed. We also welcome suggestions for sto-
ries or information on unusual equipment. For addi-
tional information please write us or give us a call.



| EDITOR'S COM_MF.NTS Barry Wiseman, Nf_C%W!B _

Coing into the New Year_.

We still have the AM power issue to deal with - soe KWII's report on page 3. Dale
has filed a Petition for Reconsideration with the FCC in response to their denial of
RM-7402 and RM-7304. Personally I'm getting a litthe ‘weary” of this "AM power issue’
but | know we must struggle on. For me, outlawing the ‘classic’ AM kilowatt - for no
reason at all - is a tragedy. One Last round... let’s all get involved.

This month | decided to lower the number of words in the free subscriber ads from
30 1o 25 and o increase the price of additional words from 10 cents e 15 cemts, The
reason for doing this is two-fold; first of all it raises the revenue from classifieds
slightly (we can use the money) and secondly it will tend to make the ads less "‘wordy'
which will allow placing more ads in the same amount of space. Both the increased
revenue and the more efficient use of magazine space is important at this time. | hope
everyone understands

An idea for the holidays..., Jim Musgrove, KSBZH, reminded me the other day that
there are very many old-timers in hospitals and resthomes around the country. At
this time of year, particularly, they would welcome a visit from another ham. Most of
the ‘oldtimers’ hike to reminisoe and who better to reminisoe with than us “vintage
enthusiasts’. It could be a rewarding cxperienoe, please consider it

Merry Christmas and a happy new year to all .. on to #21
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Cover: Throughout the year Robert Beasley's cartoons enrich, enliven and add
‘class’ (as in classic) to the pages of ER and then at Christmas (this is the second
Christmas cover he's dond) we are treated to some  great graphic art. Thanks
Bob,




Réﬂgc_tiuns Down _tlie:Feedline

by Fred Huntley, WoRNC
POB 478
Nevada City, CA 95959

A lot has bern said about acquiring
old AM radio equipment by attending
ham swap-mevts, as well as by respond-
ing to ads in amateur publications. But
not much has been heard about “pros-
pecting through local non-ham channeds.

Ot here, in rural Northern California,
by ‘beating the bushes’ 1 have accumn-
lated a fair amount of old radio gear
without ever having attended a hamifest.
Almost all of this has been found through
local newspaper advertisements - either
by ones that | have inserted or by read-
ing ads put by others in the miscellane-
ous section; in the daily paper or the
woekly give-away shopping news,

My first attemnpt was 8 years ago, when
I invested one dollar for an ad in "The
Swapper” - a 3 sheet shopping paper -
looking for Johnson amateur equipment,
A local realtor who was a novice ham
phoned me that he had two Viking Val-
iants, They had been in CB use and were
inoperative. | ook a chance and forked
over §75 apiece for them. The problems
were minor and both were repaired and
placed back in aperation.

A year later, | placed another want ad
in "The Swapper”™ and receivid a phone
call from an ex-ham who had some ra-
dio parts. | went out to his location five
miles out of town. He was in the process
of building a home, and there out in the
middle of the woods, were several large
piles of radio transmitter components sit-
ting on the ground, underneath black
plastic tarps. It tumed out that he was
an ex-surplus dealer and had kept some
of his inventory for a possible ham sta-
tion. | traded a new Coleman lantern and

a few other non-ham items for a large
Cardwell split stator capacitor, several
Johnson transmitting vanable capacitors,
a BC-MwA antenna tuner and some ne-
ceiving type variable capacitors.

That wasnt the end of it. Four years
Later this fellow called me on the phone
and asked me if | wanted all the rest of
his stuff - or it was going to the dump.
So | went over and loaded up my Jeep
Wagoneer stationwagon to the gills.
There were several large HVY plate trans-
formers, 2 military rack mount HV power
supplics, various other large chokes and
transformers and many HV filter capaci-
tors of various sizes, There were some
cabinets and other stull as well. The rear
end of my car was really sagging under
the load, even though | had heavy duty
springs. Amongst the stuff was a never
used UTC VRM-5 600 watt varimatch
modulation transformer, Later on, |
traded it to K2LYC in New Jersey for a
CI'R-90-RXD military receiver which 1
repaired and restored o operation.

Another time, there was an ad in the
liwal newspaper about a garage sale. |
went over and it turned out the fellow
was a technician class ham with a few
"boat anchors’ he wanted to get rid of. |
asked him why he didn’t fix the equip-
ment and use it himsell. He replied that
he wanted a modern solid state radio.
So | gladly gave him the $5 that he asked
for an original HRO with power supply,
a Hallicrafters SX-100, a Hammarlund
rack mount power supply and 2 power
transformers. The SX-100 didnt neod
anything but a clean-up. On the HRO, 1
had to replace all the old tubular paper
capacitors and it now works fine.

continued on page 30
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AM Power Issue Update

by Dale Gagnon, KW1I
9 Dean Ave.
Bow, NH 0334

Petition for Reconsideration submitied

A petition for reconsideration of the
FCC denial of petitions RM-7402 and
EM-744 was submitted by KWI dur-
ing the month of November. The recon-
sideration request was based on these
S

1) The petitions have been incormectly
characterieed as petitions to promote AM
use by allowing two o four times the
power allowed other emissions.

2) The cevidence for increased AM
emission use since the carly 1980 has
been minimiscd

3) The commission has not acted con-
sistent with it's previous statements con-
ceming special consideration based on
interest in the AM mode.

4) The commission has ignored the eco
nomic impact on amateurs who have
high power AM transmitters made ob-
solete by the expiration of the Part 97,
313 grandfather clause,

51 Alternative commission actions ane
available that are harmless to operators
of high power AM equipment and to the
Commission, other amateurs and the
general public as well.

The reconsideration request detailed
these problems and others on a para-
graph by paragraph basis. It's suggested
that one of the petition's proposed power
rules be adopied. Failing that, | suggest
that the Commission should establish
another grandfather period while they
reconsider the matter and continoe to tost
the interest in AM.

The petition for reconsideration will
probably be sent to the same peopie in
the Personal Kadio Branch who demed
the cardicr petitions. It is not likely that

they will change their minds unless they
are directed 1o by higher authorities.

Concerned AM operators should con-
tact anyone they know with influenoe in
the Federal government. For most of us
this means contacting our Congressman.
Up to this time congressional inguirics
o the FOC on thes issue have reocived
the standard answer from personel ra-
dio branch staffers, that they ane duti-
fully following administrative rulemak-
ing procedures. Now we actually have a
situation that has boen mishandled by
the FCC and we can ask our Congress-
man to intervene. Use the following
points when you ask for their help.

1) Owver one thouwsand amateurs who
operate the familiar mode of amplitude
modulation - AM - are having their
carned  privileges reduced in order to
“tidy up the amateur service rules on
power measurcment”, Petitions request-
ing these historie power privileges have
recently been denied by the FCC, One of
these petitions was filed by the AREL,
the largest amateur rdio organization in
the United States representing over
150,000 licensed amateurs, These peti-
tions received overwhelming positive
support during the public comment pe-
i,

23 This 5% reduction of maximum al-
lowed power changes the power limit
that has been in place for over half a cen-
tury. The burden falls hardest on senior
citizen amateurs some of whom hawve
operated their transmitters for decades.
This is especially unfair because many
of these senior cittzens do have the means
to modify their transmitters o comply
with the neduced power limits.

3) In contrast to many FOC actions
where there are two opposing parties
AM enthusiasts sovking continuation of

continued on page 19
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UNIFORM

ELECTRIC RADIO

by Walt Hutchens, KJ4KV
3123 N. Military Rd.
Arlington, VA 22207

"The R-392/URR"

The one or two watt Army portable
radios covered in previous columns (the
PRC-25, ER. September 1990 and BC-
222, E R, November 194) have effective
ranges of at most a few miles. For some-
what longer ranges, higher power VHF
FM sets are used — such as the SCR-5I8/
608 and the current VRC-12 seres. How-
ever, larger Army units (such as a divi-
sion, 15,0004 men) and rapidly moving
forces (such as tanks and mechanized
infantry) can be spread over distances
which are beyond the range of such
equipment. Sets for these applications
must be still more l.-nwr-rful. and since
towns, mountains and ungles can get in
the way of VHF signals, HF must be
usod.

Army medium power (50 to 100 watt)
HF radios can be divided into four
Broups:

Prowar sets — SCR-177, 188, and 193
(BC-191 transmitters with accessories) -
Master Oscillator Power Amplifier tech-
nology.

WW-II sets — SCR-506 {BC-653 trans-
mitter and BC-652 recviver) which in-
cludes a buffer amplifier.

Postwar sets — GRC-19 and 46 (T-195
transmitier, R-392 rocowver) having very
stable conventional VRO's

Modemn sets — GRC-106 and later scts
having crystal stabilized oscillators.
These sets are designed primanly for S50
and FSK operation.

The postwar sets are especially inter-
esting because they represent the high-
est point of VFO and AM development
in LS. military radios and because they
were the first 1o show what was learned
during the war about the conditions in
which such radios had to operate. This
month we'll study the R-392, which was
the first high-quality receiver | used asa
reactivated AMer and which has been a
part of KHKV ever since. In proparing
this article, | was fortunate to be able to
interview Goorge Stevens, WOATA, who
was an engineer for Colling Radio with
responsibility for testing of the K-392
during the later years of its production.
Overview

The R-392 is the receiver part of the
GRC-19. It is essentially a small (and
somewhat simplified) R-390, The descrip-
tion in the preliminary technical manual
says:

"Radio Receiver R-392/URR is a high
performance, compadt, ruggoed moceiver
designed primanily for vehicular use. The
receiver provides reception of radiotele-
graph, voice and singlechannel F5K ra-
dioteletype signals within a continuous
frequency range from 500 ke to 32 Mes.
The receiver is immersionprool and saf-
ficiently rugged to withstand parachute
delivery when mounted ina 1/4 ton 4x4
truck prepared for parachute drop..”

The receiver is 1125 x 115" x 147 (Hx
W x D) and weighs 52 pounds. It is a2 26
tube superhet and covers the froquency
range in 32 one-megacycle bands; the
lowest band goes down only o 500 kes.
The frequency is shown on a mechanical



The R-392/URR from the front. Sturdy handles on the sides make it possible to lift
what would otherwise be a 52 pound greased pig.

digital counter which is marked at inter-
vals of 200 cps throughout the tuning
range. The accuracy of the indicated fre-
quency is specified as +/- 300 cps when
the set is calibrated at the nearest 100
kes crystal check point. This is consid-
erably better than the BC-221 frequency
meter, which was still in use in the 1950's!

The R-392 uses triple conversion on the
500 ke to 8 Mcs bands and double con-
version on the higher frequencies. It can
be connected directly to the T-195 trans-
mitter which then provides power, mut-
ing and antenna switching, but it can also
be operated alone. There is no provision
for remote tuning of the R-392 or for pre-
setting frequencies for quick selection.
History

I don't have written history for the R-
392. If one follows the story of multi-
band military communications receivers,
one finds a series of sets — the BC-189,
BC-342 and 348, the Army Super-Pro’s

(BC-779, 794, and 1004) and GRR-5, the
Navy HRO's (RAS, RCE), the ARB, the
ARR-7 (a repackaged SX-28) — spanning
about 1935-1950, which are more alike
than different. All use bandswitched (or
coil-changed) capacitor-tuned local oscil-
lators; none have sealed oscillator assem-
blies. As a result, dial calibration and re-
sctability is of the order of a few kes at
75 meters and more than proportionately
worse at higher frequencies.

The mid WW-II development of the
PTO (the name applied to the Collins
sealed unit permeability tuned oscillator)
pointed the way to an entirely new ap-
proach which was exploited in a series
of radios beginning with the ARC-2 liai-
son transceiver in 1944. By the late 1940,
the PTO had appeared in several Collins
products (among them the early models
of the 75A series of receivers and 32V
series of transmitters) and a second gen-
eration design was in use. The stage was

continued next page



ER in Uniform from previous page

set for a group of receivers which would
{with minor changes) remain the stan-
dard for calibration accuracy until quartz
crystal stabilized oscillators appeared in
the late 50's.

The new receivers were the R-381
(commercial 51)-2), R-388 (51)-3), R-389,
B-390, R-291, and R-392. All are con-
design and except for the R-392, all are
designed for rack mounting in a pro-
tected environment. The E-390 (and s
mechanical filter brother, the B-39%0A) are
surcly first among these equals; they
were the best of the Navy shipboand re-
ceivers from 1950 into the ‘60's and
served with the famous T-368 in the later
models of the Army’s GRC-26 ficld ra-
dio central.

The Collins history book (The First
Fifty Years™) gives a stanting date of 1950
for R-392 production. It is likely that
Collins proposad the set to the US. Army
as a replacement for the much less ca-
pable SCR-506 which had been intro-
duced near the end of WW-11,

1 have seen serial numbers in the thow-
sands on several contracts so production
was probably in the tens of thousands.
The B-392 was built by Collins, Stewart
Warner, Western Electric and others,
Production ended sometime after 1958;
the radio served in Korea and Vietnam,
As 55B became the standard, use of the
R-392 for voice fell off, but it continued
to be usexd for FSK at least into the carly
1980 s in some roserve units,

Design

In order to build an R-3%0 in less than
half the space, the mechanical design of
the R-392 is unique. The chassis is an
open box consisting of a heavy cast front

1/8 aluminum sides, and a 1/167

rear plate. A 3/16” sub-pancl holds the
many gears associated with the tuning
mechanism: the RF subchassis which
holds the tunable coils and BF and first
and second miver stages is permanently
mounted on this sub panel. A 1/47 hon-

zontal plate divides the chassis box into
upper and lower sections,

The RF and crystal oscillator subchas-
sis fill the space above this plate; calibra-
tion oscillator, VEO, IF and audio sub-
chassis mount on it from below, giving
you a radio which is ‘solid’ from top to
bottom. The calibration oscillator, IF and
audio subchassis are removed as a unit

but can be separated for replacement;
they can be operated on an extender

cable for servicing,

Electronically, the one remarkable fea-
ture of the R-392 is the plate voltage.
Absolutely alone among communications
rooeivers, it uses the 28 voll pnmary sup-
ply as the “high voltage” for the tubes.
This low plate voltage gives lower stage
gains, so the R-392 has six IF stages,
rather than the three or four which are
typical of receivers of this type. But con-
ventional circuits ane used throughout —
you just don't find large value plate or
cathode bias resistors!

George Stevens says Collins believed
that the use of 28 volts on the plates im-
proved reliability by reducing the stress
on parts and eliminating the high voli-
age power supply.

Thee B39 series of receivers is the first
to cover a wide frequency range with
constant bandspread; doing so required
a new approach. Typical of the group,
the K-392 is a 2 to 3 Mcs receiver (this is
called the second tunable 1F) with a 32-
band erystal-controlled converter ahead
of it.

The receiver has two RF stages. Fre-
quencies in the gnge 8 to 32 Mes are
then converted dirvetly (by a crystal con-
trolled converter) to the second tunabie
IF frequency. Directly converting the fre-
quencies below 8 Mcs, however, would
lead to problems. For frequencies below
the second tunable IF, harmonics of the

signal frequency would be generated in
the mixer and would appear as spurious

responses. Signal [ above this
IF could mix with harmonics of the local

continued on page §



Top view of the R-392 with the case removed. Front panel is at right. Just behind panel
wiringisthetop of the forest of tuning gears. The two RF stagesare in the center section
foreground, behind them are the sixsets of RF coils and tuning slugs. The first tunable
IF coils are behind the side plate in the foreground, the second tunable IF coils are at
far left.

Bottom view with the case removed. The front panel is on the left. The IF stages are at
the right. The audio chassis is in the center section foreground, with the VFO (PTO)
behind it. The crystal calibrator is at the rear. The two cables in the foreground were
disconnected for this photo.

7
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oscillator 1o cause another set of “spurs’.
These problems are avoided by convert-
ing the frequency range 05 1o 8 Mcs up
to the range 95 to 18 Mcs — a first tun-
able IF which is used only below B Mcs.
This is even more complicated than it
might seem: to keep as far as possible
from strong ‘spurs’, the one megacycle
bands are not simply moved up by a
fixed amount, 051 Mes goes up 9 to
9,510, but 7-8 Mes goos up 10, to 17-18
Mes and 34 Mes goes up 126 to 156-
16.61

Obwiously a lot of tuning goes on when
you turn one of those two inch diameter
knurled knobs. There ane three RF coils
for cach of the six ranges 05-1 Mcs, 1-2
Mcs . 16-32 Mcs, plus three—coils for
cach of the two variable IFs; a total of B
sets of coils. Each st is mounted on a
bridge moved by a cam. The cam for the
second varable IF is driven only by the
KILOCYCLES knob; all the others are
driven through a differential gear by buoth
knobs — for example the RF coils ane
tuned rapicdly when you turn the MEGA-
CYCLES knob and slowly when you turn
the KILOCYCLES knob

The MCS knob also operates band-
switches which select different BF tuned
circuits for each of the ranges listed
above, schioct the nocessary crystals in the
two crystal controlled convener stages,
and bypass the first converter (for the
first tunable IF) above B Mcs,

There were some production problems
with this system. While cach tuned cir-
cuit can be adjusted at both the high and
low frequency end points, what happoens
in between depends on the coil winding,
tuning slug and cam being exactly as the
designer intended. According to Ceorge
Stevens, even slugs from the ssme manu-
facturer and batch were not slentical and
Collins often resorted to selecting a slug
which would work with a given coil and
cam.

Conversion from the 2 to 3 Me IF w
the fixed third IF of 455 kes is done by a
pentagrid converter with the firs grid
serving in a PTO tuning 2455 w 3455
Mcs; bocause the second conversion os-
cillator is above the frequency being con-
verted, 3,455 Mes is the Jow end of cach
one Me band, and 2.455 is the high end.

The 455 ke IF stages have switch-se-
lectable bandwidths of 2, 4, and 8 kes.
Five of the IF transformers have three
extra windings, These are connected in
various combinations by the bandwidth
switch to vary the effective coupling be-
tween the primary and secondary wind-
ings of these transformers. In the CCW
switch position, the effect is to make the
transforme s critically coupled, thus giv-
ing the narrowest bandwidth of which
they are capable; the Q of the coils and
numbser used are such that an IF band-
width of 2 kes results. With the switch in
the mid position, the transformers are
slightly overcoupled, giving 4 kes band-
width; in the List position the coupling
is further increased to give 8 kes band-
width.

This is not the only receiver to use this
technique, but it is a good one for a mili-
tary sct, since it is easier to operate than
a crystal filter and requines hess power,
volume and weight than mechanical fil-
ters.

Amplified AVC is used and the st has
all the usual accessory circuits — o series
noise limiter, a very stable BFO, and a
100 ke erystal ealibrator. IF output
(through a cathode follower) is available
on the panel for an FSK adapter. There's
also a carrier operated squeich relay; you
st the function switch to 50, turn the
RF gain down til the set goes dead, and
when 3885 comes alive in the afternoon,
you'll know it!
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On The Air With The R-392

The B-392 is just aboul the simplest of
all military radios to get working. Just
connect +28 VDO to pins A (plate power)
and D (flaments) and ground pin E of
the POWER INPUT - TRANS CONTROL
connector on the front panel. Rated
power consumption is 3 amps. 600 ohm
audio output is available on pin H of the
same connoector or between pin L oand
{ground) pins B, E, or H of the Audio
connectors. Fair Radio Sales has the re-
ceivers, ‘part repro’ manuals, acoessones
and just about any part you might peed

Unless there are mechanical problems
{missing, gears, broken servo damps, cic.)
most B-392 troubles are casy to fix If
you drop me an SASE marked ‘R-397,
Il send a page or so of notes from my
experience repairing and using, the sot.
Conclusions

One's first impression of the B-392 is
of ruggedness; this radio would proba-
bly hold up not just one wheel, but your
entire jeep. The lip around the edge of
the panel gives considerable protection
to the knobs, Smeter, ofc. Those won-
derful big tuning knobs are the only ones
I can think of (on a ground communica-
tons receiver) which you could operate
without removing your cold weather
gloves,

‘Ruggedness’ isn't just resistance to
damage, cither. When 1 got my first R-
392 working, | was astonished to find
that | could {with the neceiver out of the
case) tune in WWY, set the BFO for a
beat note, and turn the set on its side,
back, ctc. — with no change in the beat
note! | don't know another receiver (un-
til the days of crystal-stabilized osclla-
tors) which will pass that test.

The R-392 was probably the first
ground communications receiver to be
operable while under water. (Ceorge Ste-
vens says that Collins actually did test
the R-392 for operation while fully sub-
merged!) One application was with a T-
195 on the back of a pep equipped with

a snorkel and scaled engine, this ng was o

expectiad o be able to ford any stream
which didn’t rise above the driver’s neck.

A big problem with equipment in the
Saudi desert is the sand —which is actu-
ally an abrasive dust about the consis-
tency of flour. A radio which is really
watertight won't leak dust, cither.

The use of 28 volts on the plates can
be questioned just for the increased dis-
tortion and reduced dynamic range
which must come from operating tubes
designed for use at higher voltages in
this corner of their charactenstics. This
really is a problem: Arlington has strong
local broadcast stations on 1390 ks and
570 kes and my R-392 (but not other re-
ceivers here) picks up a strong, signal on
1960 kes having, the modulation of both.
But this isn't the only bad nesolt of thas
design choice.

In general, the specifications and ac-
ceptance tesits for a tube ‘control” the char-
acteristics requined for good performance
as the tube 1s most often ussd; il is very
posor practice to apply a tube in a man-
ner which depends on characteristics
{such as ‘gain at a plate vollage of 28
violts' which are not "controlled’.

MIL-HDBEK-211 {Electron Tubes, Tech-
niques For Application OF in Military
Equipraent) says:

“There is no assurance of charactens-
tic uniformity when the plate is operated
at a low voltage, as for example, from
28-volt d-c aircraft supplics. With a very
low plate voltage, the cutoff value of bias
approaches the value of the ‘contact po-
tential’ effects. Opn:-ralinn in this area
must be regarded as extremely unpre-
dictable.”

This oo is more than a theoretical
problem: Mr. Stevens recalls chronic
problems with brand new 26A7 output
tubes having low gain, also with moet-
ing the overall gain specification for the
receiver. In the one or two hundred hours
of operation since | put my R-392 in op-
eration {and tested all the tubes) [ hawve
replaced at least two of the 26A6 IF and

RF tubes which had lost all gain
conlinued next page
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One way a manufacturer can handle a
situation like this is o get a new type
designation covering a version of the
tube which includes specs and Lesting for
characteristics actually used in the ap-
plication. I's expensive, but cheaper
(over the life of the set) than the extra
failuncs.

(This why there are often several num-
bers for what sevms to be the same tube
~ because new applications demandexd
control of new characteristics. The most
common case is the military need for
tubes meeting shock and vibration specs.
A 12AU7 may work fine at a high lovel
of vibration — or it may not; the manu-
facturer doesnt say it was disigned to
do so, and he doesn't test a sample of
the tubes to make sure it will. A 5814,
however, is so designod and tested. Other
characieristics frequently controlled in
new versions of existing tubes are heater-
cathode and other interclectrode leakage,
microphonics, and operation following a
long, period of zero plate current.)

Another (and probably better) way to
use low plate voltage in the R-392, would
have been to use battery operated tubes
- the 1U4, 1R5, 155, 354, ete. Power con-
sumption would have been even less and
I suspect that these tubes at 90 volts
would have given higher per stage gains;
the space saved by eliminating two or
three tubes would have been enough for
a small vibrator supply. The I'TO and
some other circuits would have had 1o
be redesignod because of the lack of an
independent cathode.

Reliability would have boen better,
with fewer problems from using tubes
in a way they were not designed for and
with even less heat. The problems intro-
duced by adding a small vibrator sup-
ply would not have been enough o off-
sei these gains,

My guess about the reason battery
tubes were not used: Collins wanted to
do as little re-enginoering of the K-390 as

A radio which requires individually
selecting parts (such as the slugs in the
KF cuils) can hardly be repaired at a de-
pot, let alone in the field. Current mili-
tary standards prohibit this but it was
poor practice even in the 50's and should
not have been allowed.,

Hindsight is so much casicr than the
alternative. Even such basic principles of
quality conirol as looking at the con-
trolled charactenstics of a tube (rather
than just the average characteristics given
in most handbooks) were not generally
known in 1950; il ook the development
of missiles and computers to get those
textbooks written. (The HDBK-211
quoted above is dated Docember 1958
and draws on a 1955 Wright Air Devel-
opment Center report.) As in so many
other cases, Collins pushed the state of
the art and ran into problems not seen
by the more cautious.

Owverall, the R-392 is a remarkable
achicvement. One could wish that some-
one had insisted that the design work
with off-the-shell tubes and tuning slugs
but when you look at other ‘muod sol-
dicer’ communications receivers of the 40s
and early 50, it is hard 10 get very up-
set about this,

Want To Test Your Alarm Clock?

For the last several weeks, Chris, AJ1G,
Mike, NAFS, (and often one or two oth-
ers) and | have been getting together
somewherne in the range 3870-3885 kes at
about 0500 Eastern Time cach Saturday
to discuss (and usually to operate) old
military seis. All are welcome, whether
using military radios or not, but military
sets are especially welcomed, no matter
how low powered or unstable. Just prop
those cyclids open, and look for an AM
signal — often one with the whine of a
dynamotor in the background.

MNext month we'll return to Navy air-
craft sets, o look at a transmitter which
was a contemporary of the ATA and
ARC-5 command sets but which was big-
ger, cost more and put out less power.

10 But at least, it was harder to operate_.



The TBS-50

and an interview with Dick Mahler, W1DQH,
former President of Harvey Wells Electronics

by Dave Olsen, WeP55
310 Maple Courl
Chula Vista, CA 92011

Editor's Note:

About a month ago | received a letter
from Parker Heinemann W1YG. [ quote:

"In my quest for pre-WWIT amateur
history, hardware and memorabilia |
crossed paths with Dick Mahler,
WIDOQH. | knew that Dick had worked
at Harvey Wells during and after WWII
but had no idea he was the leading tech-
nical man.and was instrumental in bring-
ing about the famous TBS-50! I told him
about ER and asked him if he would be
willing to be interviewed. [ would like
to do the interview but | have zero expe-
rience in that arca. Perhaps you or some-
one else could do it OFf the record, Dick
is ill with cancer and the prognosis is
not good™.

Although | own a TB5-50 (inoperable
and in need of restoration) | did not feel
qualified to do this story. | called my
good friend (everybody's good friend)
David Olsen, WEPSS, and asked him if
he would undertake the project. David
said that he would. Anyone who knows
David, knows that he is a great fan of
the TBS-50. We have all heard him from
his home station and mobile using the
TBS-50 and singing it's praises.

Introduction

Omne of the neatest, compact and func-
tional transmitters coming, out of the post
WWII era was the venerable Harvey-
Wells THS-50 "Bandmaster” transmitter.

An ad appearing in the 1947 issue of
QST magazine introduced this new
product with the following announce-
ment: "The sensation of the Boston Ham-
fest, the Harvey-Wells TB5-50 transmit-

11

ter has 50 watts; Phone or CW; No plug
in coils; B bands with bandswitch; Crys-
tal control on all bands; Mo oscillator or
multiplier tuning; and operates fixed or
mobile. Covers 80 meters, 40, 20, 15, 11,
10, 6 and 2. Only $99.50. See i, try it!
Manufactured by Harvey Wells Electron-
ics, Southbridge, Massachusetts.” It was
indeed unigque for any transmitler cov-
ering this broad of a spectrum, to do so
without the use of plug-in coils, Other
small transmitters such as the Allied Tol-
| and the WERL Globe Trotter , cover the
HF bands advqlmtuiy bul none wore
bandswitching. Some years laterthe
Globe Scout and Johnson Ranger , among,
others, emerged with bandswitching but
none of these were capable of operating
in the 2 meter band.

Acsthetically, the Harvey-Wells TBS-
50 series transmitter is a real show-case
rig. Unlike similar transmitters in it's
class, it's operating controls are symmet-
rically arranged around a single meter.
The impressive Harvey-Wells emblem
separates the meter above it from the
logging chart below it. The chart is used
to record appropriate settings for the
most common operating frequencies, The
carly models had a substantial black
wrinkle finish - the later models were
finished in a hammer-tone grey. A
matching VFO was introduced which
featured a slide-rule dial. It was unusual
in that it also functioned as a base on
which to set the transmitter. Together,
they are an impressive and complemen-
tary amalgamation,

continued next page



The Interview

David: Could you tell us about yoursel
and any historical recollections about the
company and the TBS-50, in any onder
you prefer?

Diick: I'd be delighted to. Please realioe,
however, that the whole story about the
company is rather complicated. Let me
begin by telling your readers how 1 got
started in this thing.

Cliff Harvey, WIRF, and | were friends
in Brookline Massachuscits back in the
carly “3s, In 1936, Chiff started a small
company called Harvey Radio Laborato-
rics. When Cliff mamied, 1 was in his
wedding party as he had been in mine
some years carlier, As we were close and
trusted Triends, Chif asked me to take o
leave of absence from my pb and run
his company for a couple of weeks while
he was away on his honeymoon, | did
s0, and my entire life was changed!

A few days after Cliff's honeymoon
departure, an old friend contacted me
indicating that he had pined up with
Admiral Richard Byrd's Antartic expedi-
tion. Naturally | told him about our 1-
tube 5-meter transceiver product and it's
diverse usces. Shortly thereafter, 1 sold
him a bunch of these for use on the ex-
pedition dog sleds. When Chiff neturmed
from his honcymoon you can imagine
his surprisc at heanng about the huge
order. He had never received an order
for $10,000¢ As a result, Cliff asked me
to come aboard as his sales manager. |
accepted and terminated my position at
General Food Corporation,

In 1939, we were contacted by a very
wealthy gentleman and fellow radio
amateur - John Wells, W1ZD, of South-
bridge, Massachusetts. Although his
family owned the American Optical
Company, John's intercsts were not in
optics « but in ham radio and flying. John
expressed great pleasure with two 204
triode amplificrs we had built for him.
And, being pleased, John asked if we
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worild come to Southbridge and join him
in the formation of a new company. We
accepted and the new company was in-
corporated under the name, "Harvey
Wells Electronics™. For us this meant leav-
ing Boston.

Just before the outbreak of WWII T was
clevated from Sales Manager to General
Manager and bater | became Executive
Vice President and finally President - a
position | held for about 20 years.

David: Tell us about your product line
at the new company.

Dick: Harvey-Wells Electronics began
with the manufacturing of various am-
plitude modulated police radios, This
was before Motorola got involved in this
communications line. Enter, Dan Noble
of the University of Conneticut, Dr,
Nable distinguished himsell here as quite
an expert in the feld of frequency modu-
lation by developing various FM com-
munications technigues. Hearing of his
successes, we attempied to bring him
onboard at Harvey Wells but, he clected
instead to oin with Motorola. The rest is
history for it was Dan Noble who devel-
oped the tremendous Motorola produoct
line which found it's way into the police
radio service and a myriad of other uses.
Thus, it is only natural to ponder what
might have been if Dr. Noble had ac-
cepted our offer instead of theirs.
Cetting back to our product line. We
had a requirement for quanz crystals in
our police radios. Word reached us that
a couple of fellows up in Springfield were
hand grinding quartz crystals. We suc-
ceeded in recraiting them to do the same
for us. However, their combined effort
yiclded only two crystals per day. Hear-
Ing about our effort in manufacturing
crystals for our own radios, a young en-
gineer from Motorola named Elmer
Wavering, dropped by to place a crystal
order. | said,"great”. Then he presented
me with an order for 10,000 units with a



minimum requirement of 500 per week.
My retort was, “You are out of your
mind!" | explained that the manufactur-
ing of quartz crystals was highly com-
plex and very time consuming. But, we
did accept the order indicating that we
would make a concerted effort to tool-
up for the task and agreed to work with
Elmer in developing new crystal produc-
tion processes. We consulted with the
leading authorities of the day in grind-
ing technology. Collectively, we did de-
velop a process for turning out 25,000
units per month to meet the war effort.
These were the familiar FT 243 crystals.
As a result, the company experienced
phenomenal growth - growing from 6
persons in 1940 to over 900 by the end-
ing of hostilities. During this period,
Elmer Wavering remained with Motor-
ola and later aspired to become it's Presi-
dent and CEO. The crystal business cotin-
ued until shortly after the war.
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Before war's end, we learned that the
FCC's postwar plans included ham ra-
dio. We thus set out to capitalize on this
news by designing a practical and mod-
crately priced transmitter to meet this
postwar need as well as meeting the
needs of police and other state and fed-
eral agencies. This effort culminated in a
design to meet all of these requirements.
The new transmitter was to be called the
Harvey-Wells Bandmaster, Model TBS-
50.

Although I can't take full credit for the
entire TBS-50, the design was my con-
ception. I wanted something practical -
but different. I desired an upright cabi-
net with a vertical chassis design and a
unit capable of running about 50 watts
input. Also, it should be capable of oper-
ating on as many of the new ham bands
as possible and include a crystal option.
With a crystal option, we could continue

to capitalize on our own crystal manu-
continued next page



facturing prowoss, One of the factors that
influenced this latter option was the fact
that we had bushel baskets full of the FT
243 crystals. Again, | did the conceptual
design and CHif Harvey did most of the
electronic design based on our mutual
feelings about using an 807 in the final
of a multi-band configured rig. We were
also fortunate to have a wonderful drafts-
man who was capable of interpreting our
sketches into the proper shevt metal de-
sign for the form we desired. This same
individual was nsponsible for the simul-
tancous switching arrangement of oscil-
lator, multiplier and final tank crcuits
with only one bandswitch control.

David: Why was the 807 sclected as the
final amplifier noting that other excel-
lent beam power tetrodes like the 815,
8298 and HY 1269 wore also available?

Dick: Good question, That choice for us
was an casy one because we discovered
that a certain Boston parts distributor had
several thousand surplus B07s that were
brand-new and available at a price we
couldn’t refuse. This selection alse miet
with my desine to manufaciure a trans-
mitter which could be sold for under
100, and still yield a reasonable return
for the company. I'm gquite proud that it
was a goad decision.

As one of the first postwar bandswitch-
ing transmitters, the TBS-50 found great
favor with government agencies in both
point to point and mobile service. We
sold hundreds of them to police depart-
ments. This market also included numer-
ous countries in Central and South Amer-
ica. Actually, only one third of the units
manufactured reached the amateur ra-
dio service. This transmitter also became
popular among companics in the lum-
ber industry.

An important factor in the gaining of
services, was the fact that only minor
alignment adpastments WoTe necessary in
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placing the transmitter in service any-
where in it's operating spectral range.
With the basic design of a 6A05 oscilla-
tor, a 6AQ5 buffer/multiplier and 807
final with push-pull 6L6 modulators,
there was very little that could go wrong,
During the years of the TBS-50 manufac-
turing cycle, very few troubles were re-
ported or documented. It was a dam
good design!

David: It was a unigque pleasure (o meet
a person of Dick Mahler's stature. | found
him to be a very open, modest man and
lucky for me (and the readers of ER) he
just naturally provided a progression of
interesting facts about the company and
himeeli. Few comections and embellish-
ments were requined with this well spo-
ken man. We hope to hoar more from
Dick Mahler in the future. He would like
to share some interesting tales of mys-
tery and intrique... incduding a true spy
thriller involving foreign agents and their
Harvey Wells TBS-50 transmitters.

Editor’s Note:

It's very sad for me to report that Dick
Mahler passod away November 24, 1
placed a call o Dick shortly after 1 re-
ceived Dave's manuscript for some ad-
ditional information and learped  the
news from his wile. | asked her aboul
someone else that | might talk o about
Dick but she couldn't think of anyone.
She said that Clitf Harvey and John Wells
and everyone that she could think of
from the Harvey-Wells company had
passed away. | asked her about photo-
graphs and she said that she would sup-
ply me with some for a kater issue,

Shortly after | talked with Mrs. Mahler,
I rxceived a call from Ken Bolin, WING,
a friend of the family. He told me that
Dick had been given six months to live
almost exactly six months prior to his
death. He said that Dick was never re-
alty sick until the very end. He was 76
years old.



Low Frequency Response in the Heath Apache

by Ken Morgan, KC5DW
9000 Trumbull Ave. SE 76
Albuquerque, NM §7123

Most amateurs who acquine an old AM
transmitter change the small interstage
coupling capacitors in the audio ampli-
fier to larger values in order to improve
audio quality. There are a few holdouts,
however, who believe that speech power
in the froquencies below 400 1o 500 cps
causes unnocessary power loss in the
modulator and final amplifier. While this
15 true to a oertain exient, what some
amateurs may not realize is how poor
the low froquency audio response in their
transmitter really is. When | came into

of a Heath TX-1 (Apache) one
of the first things | did was to check out
the response characteristics of the audio
amplifier. In the Apache the first two
audio amplificrs use 510 pf interstage
coupling capacitors, Further along the
audio chain is a low-pass filter to limit
the high frequencies and a clipper 1o
climinate the peaks. The Apache manual
claims a response of 3K to 400 cps.

I testod my Apache by connecting an
audio oscillator at the mic input and
measuring the voltage at the modulator
tube control grids. | used an oscilloscope

1o measure the peak-to-peak values and
1o make certain | was below the level
that would activate the clipper. The re-
sponse curve of the stock Apache is
shown in the figure. The low frequency
response® begins to roll off at about 1600
cps and is down & dB (half voliage) at
600 cps. Most 558 rigs can do better than
this and I'm surc my telephone reoviver
would give it close competition. Incneas-
ing the mic gain to the point where clip-
ping oocurs widens the response a little
due to mid-frequency attenuation, but
this will introduce harmonic distortion.
The response curve in the figure also
shows the effects of the low-pass filter.
The 3 dB point is about 3600 cps, which
is much higher than most S5 rigs.

Changing the two small coupling ca-
pacitors 1o 047 uld improve the low
frequency response as shown by the
modificd curve. Now the 3 dB point is
about 200 cps. Changing these capaci-
tors is the simplest improvement you can
make to these old rigs considering the
dramatic improvement in audio quality,
If you're still worried about low fre-
quency power losses you can slay with
tiny coupling capacitors and make your
listeners suffer.,

Moo,rren
£




LETTERS

Dear ER

[A letter from the UK

Please find enclosed my log for the
i0m AM contest. | hope it is in order, as
I didn’t know the rules until my 215t con-
tact told me.

1 enpoyed the contest - such as it was
expericnond over here. [ went to some
trouble to get my DX-100U going prop-
erly for the event and | was meally look-
ing, forward to good conditions. Mostly |
was not disappointed. | have boen Li-
censed since 1967 and enpoyed the '6%sh
cycle very much using a homebrew
singhe 6146 plus home brew 872 modu-
lators (this is still somewhere in my ga-
rage!)

1 like AM because you can sex (on the
S-meter) what is happening to propaga-
tion, not to mention what's happening.
The QS0 ane usually more relaxed. It's
just like then though; we all talk too long
on cach over.

You may know that the only AM ac-
tivity on 10 metres evident in the UK, is
from the USA. We only rarely hear short
skip European AM (in my experience
only once [lectingly during the last year
of fairly extensive monitoring). Therefone
we rely totally on USA -over the pond-
contacts to sustain our interest in AM. |
think many of your readers will not be
aware of this fad,

It is true that there is still some AM
activity on 160 metres but this is usually
constrained to Sunday afternoons and
very local nets - which are generally aw-
ful, because one's turn comes around
once in 2 hours, Remember we are hm-
ited here (still) to 10 watts power on 16
metres.

1 have heard that 40 metre activity is
good in the US. Here, as you know we
have only 100 Khz on ) metres, need-
less to say there is no oom for AM at
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all. Similarly on B0 metres, we have only
35 3.8 Mhz and there is litthe room for
AM. | have called CQ several times on
15 maetres, 21.385 when 10 metres is dead.
However | have not had any success. |
have never beard any USA stations when
I have listened.

However | find 10 metre AM great fun
and rarcly tine of long rag chew contacts.
Practically speaking, we here in the
Southern UK. are constrained to 10
metre AM contacts from your dawn, cor-
responding to a local time here of about
12 am_- 1pm., up until the band closes.
This is mostly around 1800 - 1900 local
and, as you know, exceptionally up to
anything around 21 - 2200 local in this
sunspot cycle. The pity is that quite a fol
of the time East Coast USA stations do
not have their beams castwand. The west
coasl stations are beaming in the right
direction for us, but the operation ‘win-
dow’ for the Westcoast is so short it's
tough going

| have a few commenits regarding the
comtest, Firstly it very quickly became
apparent that lew stations were inter-
csted i an actual contest. The general
tenure | perceived was this is a ‘festival
rather than a contest. | happily went
along with Tong rag-chew QSOs bul was
a bit disappointed that we couldn't actu-
ally operate in at least a ‘quasi-contest’
mode. After a fow contacts | resigned
myself to this operation and had many
lengthy tenjoyable) QSOs just like usual.
By the way 1 have nevor entered a con-
test in my 23 years of operating. This
one was, | thought different, | do hope
you'll be issuing a commemorative cer-
tificate to hang on the shack wall show-
ing 10 metres, 1990 and AM. I'd like to
close with a thanks to all you boys over
there for some great atmospheric con-
tacts" on AM, may they continue.

Dr. lan Dilworth, GAWRT



Dear ER

The November "Electric Radio in Uni-
form” article about the BC-222 gave me
a rush of 44 year old memories. My inter-
st in listening o shortwave radio and
ham chatter began in the late 1930°s when
my father brought home o multi-band
Zenith console with a big round black
airplane dial,

In 1946 as a high school sophomore, |
had a friend also interested in radio that
worked part time for his uncle who sold
military surplus radio equipment from a
large warchouste in Chicago. Having a
key to the warchouse, my friend invited
me to look at all this Rascinating cquip-
ment when the warchouse was closed
on a bunday. He assured me that most
of the equipment came in in large unin-
ventoried quantities. So, we decided o
"borrow™ a couple of transceivers from
among the many different two-way ra-
dios piled up,

Boecause of their small sive, excellent
condition and schematic on the their in-
side covers, we ook home three BC-222
to talk (illegally) between our houses
about a block apart. We quickly wired
up some batterics and the radios worked
like a charm. Exeiting for a 15 year old
interested in radio, We checked the lat-
est amateor radio call book at Alliced
Radio and made up call signs that were-
n'tin the book,

My father died about that time and
since | had a driver license, | got 1o use
his 1941 Buick Century whenever |
wanted. | couldn’t wait to get that BC-
222 into the car as a mobile unit, On the
back of the car [ installed a 96" whip at-
tached to a large heavy ball and spring
base and | was maobile,

My friend used a roof antenna at home
and we could talk reliably for a mile or
sometimes two, Since the BC222 used a
standard looking telephone headset, 1 of
course told my dates that 1T had a tele-
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phone in my car... very, very rare in
those days. On many occasions | made
“phone calls” to my friecnd at a pre-ar-
ranged time and let my dates talk to him.,
That made me quite a hero with the
young ladies. Since the range was so lim-
ited, | never warried about getting caught
by the FCC.

At about 7 a.m. on one bitter cold win-
ter morning while waiting for my car to
warm up, | decided to call €O, €0, us-
ing my bogus call sign. Within minutes,
I was astonished to hear o ham in Texas
answer my call, We talked for 10 1o 15
minutes and | began o get nervous about
getting caught by the FCC, Nevertheless,
I made a couple of other fairly distant
contacts thal morning including a ham
on a boat in the Gulf of Mexico, Waow!!

For the nest few days | continued to
make contacts with hams from several
states and was constantly amazed that
they could hear my two tube signal. |
was pretty good at “ham talk’ having lis-
tened Lo them for a few years, bul some-
times when asked guestions | couldn’t
answer, | abruptly ended the contact. |
continued making contacts for a week or
su until apparently the skip disappeared
and | woent back to tatking to my friend,
Even then, once ina while a local ham
wonld try e make contact with us,

Eventually | lost interest in the trans-
mitting part and became (still am) an
avid SWL, 1 replaced the BO-222 in my
car with a Gonset 3-30 Mc converter and
bought & Hallicrafters 5-34 for the house,
evenbually followed by an 540 and 5X-
42 and more. | don't remember what be-
came of the BC-222's. Probably used the
tubes for something else and threw the
units away. Every onee in a while [ foel
sorry | never went after the ham ticket.

Ken Greenberg, Skokie, linois



Collecting/Repair/Restorz:

ion... Tips

VERY EARLY WIRELESS EXPERIMENTS

KeBJH

OK, GIVE HIM A WHACK---
1 WANT TO SEE IF TWAS
MOBILE INSTALLATION

I'm certain we have all had dial glass
lettering damaged during cleaning and
my 75A-1 was no exception. | solved the
problem by making a photocopy of a
good dial glass and then making a trans-
parent photocopy of the first copy. The
transparency was then cut 1o size and
placed behind the original dial glass; the
finished appearance cannot be told from
new. This scheme would also work for
the Collins 32V series. 'l be glad to sup
ply a 75A-1 dial glass overlay for $1 plus
postage.

Joe Sloss, KTMKS, 4732 1191h SL,
Bellevue, WA 95006
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Want an almost perfect replacement
knob for the Collins S-Line? A firm called
Caltronics in Canoga "ark, CA 91304 sells
a bar knob, part number 50-133 that is
the exact diameter and almost a dead
ringer for the IIHKII‘L..'I: article. And it's
even made of genuine bakelite! They also
sell the same type of knob in larger or
smaller sives - the smaller one is uscable
for the crystal pack selector on the 755
JA. At a cost of less than 52 each, these
‘ringers’ are a hock of a better deal than
the factory replacement’ pbs being sold
for $20 each
KDOHG



AM FREQUENCIES

2 Meters - 144.4, calling freq., activity in most cities; 6 meters - 50.4 calling freg.
10 meters - 29.0-29.2 operating window; 12 meters - 24985 calling freq; 15 me-
ters - 21.385 calling freg., 17 meters - 18,150 calling freq.; 20 meters - 14.286 for
the nightly SPAM net starting at 500 CA time; 40 meters - 7160, 7195, 7290 are
the main freqs. Westcoast SPAM - net every Sunday afternoon 400 PM on
7160; B0 meters - 3825, 3850, 3870 and 3890 are the main fregs. Westcoast
SPAM net Wednesdays nights, 9:00 PM on 3870, Northeast SPAM net Thurs-
day nights, 7.30 PM on 3885; 160 meters - sporadic summer-time activity but
during the winter signals can be heard anywhere on this band.

More on the 160 Meter Contest December 28-29

I've received quite a response from last month's announcement of the 160 meter
contest. Most letters requested additional information; particularly regarding rules
and logging requiremenis.

The contest will begin the evening of the 28th and end on the evening of the 29th or
muore exactly in the wee hours of the 30th, It is for AM operation only; that is a station
operating AM working another station operating AM, The initial contact can be made
with a station operating SSB but for the point to count you must have the operator
switch to AM for the exchange of information.

Here are the ]{}ggihg requirements: the stations callsign, (TH, name of operator,
transmitter (Viking Il, homebrew 8135, Yaesa 1999, etc.), receiver, Hime of the contact
and it would be helpful to number the contacts. There will be one point for each
station worked. 5end me a copy of the log and that's it. There are no other rules. As in
the other contests, certificates will be awarded to the first, second and third place
priZze winners.

I'm really quite surprised with the amount of interest that is being shown in this
first 160 meter contest, I've received maore letters and calls regarding this contest than
I have for any other. And some operators are really ‘gearing up' in some serious
ways, At least two stations will be using broadcast towers and one fellow (he wishes
to remain anonymous for now) says he'll be using a helivm balloon. It should be a lot
of fun. NBCSW /O

Ten Meter Contest Resulls

Here are the results of the ten meter contest that took place the weekend of Nov. 3
and 4th, The first place winner is John Bareroft, WABZ]C with 120 points (120 stations
worked). In second place is Bill Kipping, KE7EK, with 68 points and in third, Marty
Drift, WBZFOU /5 with 53 points.

I'm considering another ten meter contest for later in the season that will probably
be a one day event with extra points for DX, | think the incentive for working DX will
make the contest more interesting, | think there's lots of DX available on ten; Europe,
South America, Japan, Australia, New Zealand ete.

' try to announce this contest well in advance so that the level of participation
may be higher. Stay tuned,
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Charlie Carpenter, WS5TOP, operating his 813 homebrew rig. Note the T-368 exciter
unit built into the RF deck. Also shown (above and to the left of the 813 rig) is a 3-
500Z homebrew amp for SSB.

Harry MacLean, VE3GRO, operating in the AWA contest. Shown is a 1929 Hartley
transmitter (UX-245 - 9 watts) and a Hallicrafters SX-28 receiver. Harry is Vice-
President of the Canadian Radio Relay League and the Editor of QST, Canada.
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Jerry Chandler, K6PKO, at the operating position in his vintage station. Some of
the gear shown (it all looks mint) is Johnson Viking II, a KW matchbox, 122 vfo,
NC-300, Johnson Ranger, HRO-50T1 and SX-71.

A\ Ty

Dave Mills, AJ70, in his shack. From the left we see Dave's 813 homebrew CW
transmitter, HG-10 vfo, Viking Il and R-388. Above the R-388 is a T-368 exciter unit,
mounted in a cabinet, that Dave uses with his homebrew rig as well as the Viking
IL

21



The TV-7/U Tube Tester

e —————————

by John Staples, W6BM
732 Cragmont Ave.
Berkeley, CA 94708

Introduction

Our radios that "glow in the dark" use
vacuum tubes that need to be tested to
insure that our equipment continues to
operate at peak efficiency. Tube testers
such as the TV-7/U are widely available
at flea market sales and from surplus
dealers. | will describe it's operation and
discuss some considerations for tube test-
ing.

Vacuum Tube Characteristics

In gridded vacuum tubes, electrons
emitted from a hot cathode pass through
one or more negatively biased grids
which control their flow to the plate. The
cathode in a healthy tube provides far
more emission than is used. The plate
current in vacuum tubes is controlled by
the negative control grid bias.

One measure of the gain of a tube is
the change of plate current that is pro-
duced by a change of grid voltage with
the plate voltage held constant - dl/ dv
the transconductance. We can under-
stand transconductance by writing ohm’s
law upside-down: G=1/R=1/V. The units
of 1/V are inverse ohms, or mhos, and
the inverse of resistance R is conductance
G. A voltage change dV in the grid cir-
cuit produces a current change dl in the
plate circuit and this ratio dl/dV is re-
ferred to as mutual conductance or tran-
sconductance, with the symbol g _ .

Figure 1 shows the characteristic
curves for a 6J5 triode. The plate current
is plotted as a function of plate voltage
for several values of negative grid volt-
age. The transconductance can be esti-
mated by noting the change of plate cur-
rent produced by a change in grid volt-
age for a constant plate voltage. For ex-
ample, with 200 volts on the plate, a

change of grid potential from -6 to -8
volts lowers the plate current from 7.6 to
3.3 mA. The transconductance is:

By 00076 - 0.0033 AmpS _ 5150,16¢ mhos
8-6 Volts

or 2150 micromhos. The transconduc-

tance depends on the operating point:

the transconductance, as well as the plate

current, decreases as the bias is made

more negative.

I

PLATE WiL

A healthy cathode's emission capacity
far exceeds normal operating require-
ments. The cathode emission in weak
tubes limits the plate current along with
the control grid and therefore becomes a
limit to the gain.

Diodes, or diode-connected gridded
tubes show a non-ohmic behavior of the
plate current with changes in the plate
voltage. In tubes with high cathode emis-
sion capability, the electron cloud around
the cathode drives most electrons back
into the cathode which results in the plate
current varying with the 3/2 power of
the plate voltage | =P V372, where P is
the perveance of the tube - the space
charge regime. When the cathode emis-
sion is impaired, the peak current satu-
rates and becomes independent of plate
voltage above some limiting value - the
emission limited regime. Emission- lim-
ited diodes are sometimes used as cur-
rent regulators.

Oxide cathodes, found in almost all
receiving tubes and most low power
transmitting tubes, will eventually lose
their peak emission capability through
jon bombardment poisoning or other
mechanisms.



Tube Testers

Tube testers measure the gain and con-
dition of a tube and can be divided into
two classes: emission testers and tran-
sconductance testers. The less elaborate
emission testers configure all tubes as
diodes and measure the plate current at
some fairly low plate voltage. This is a
useful test, and can be made even more
useful by measuring the change of emis-
sion while raising and lowering the fila-
ment voltage. The filament voltage for a
good tube can be reduced by 10% or so
without much change in emission. The
falloff in a weak tube will be dramatic
and rapid.

Transconductance testers measure the
gain of a tube under conditions similar
to actual operation. This gives a more
accurate assessment and better predictor
of the tubes's condition. Changing the
filament voltage during a transconduc-
tance measurement gives additional in-
formation about the cathode condition.

Tube testers often provide several ad-
ditional tests: inter-electrode shorts, noise
and gas tests, for example.
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The TV-7/U Tester

The TV-7/U tester (and it's siblings,
the TV-7A /U, TV-TB/U and TV-7D/U)
is a widely available unit dating from
the early 1960's, using almost the same
circuit developed in the early 1940's for
the I-177. It is an excellent unit, offering
transconductance as well as shorts, gas,
noise and cathode emission tests. The
current flea market price is around $25,
with the data charts frequently missing
and somewhat higher from retail surplus
distributors, presumably with charts.

As with many transconductance test-
ers, the TV-7 /U doesn't apply filtered d.c.
to the tube, but uses 120 Hz full-wave
rectified a.c. on the elements, with a 60
Hz grid signal provided by an additional
winding on the power transformer.

Figure 2 shows the basic bridge circuit
configuration. Two windings on the
power transformer, together with a type
83 vapor rectifier, provide a 120 Hz, 230
peak volt excitation to the plate of the
tube under test. The cathode is connected
to the center tap of a resistor across the

continued next page



TV-7/U Tube Tester from previous page
meter. The current through the tube
passes alternately through each of the
two windings and through the meter.
The a.c. current through the meter pro-
duces no deflection.

The bridge is unbalanced by adding a
60 Hz component to the grid bias from a
winding on the power transformer. The
tube conducts more on one-half of the
a.c. cycle than on the other, unbalancing
the bridge and producing a d.c. current
through the meter. The meter deflection
is proportional to the transconductance.

™
vl

O

Figure 2

Figure 3 is a more detailed diagram of
the tester showing how the grid bias and
screen voltages are generated. The bias
and screen voltages are 120 Hz full-wave
rectified waveforms with the sinusoidal
60 Hz signal added in series. The d.c.
bias voltage is set by the bias potenti-
ometer. Switchable meter shuts set the
transconductance scale on the meter. For
diodes, the meter sensitivity is adjusted
by the ganged shunt potentiometers
across the meter. In the low voltage
ranges the filament transformer is cen-
ter-tapped by a resistor which connects
to the cathode circuit.

A peak plate voltage of 230 volts is
used for transconductance tests. The peak
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screen voltage is 180, but can be reduced
to 80 volts by simultancously pressing
the transconductance and diode buttons,
described below. The 60 Hz grid signal
amplitude is 14 volts peak-to-peak and
the bias voltage is variable from zero to
about -63 volts.
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Figure 3

Eleven tubes sockets are provided, in-
cluding acorn, 8-pin subminiature and
7-pin in-line hearing-aid. Seven indica-
tor switches configure the sockets. The
chart listings for the seven selector
switches have an old-style telephone
number format such as H54-8653 for the
65K7 pentode. The filament switch set-
ting A-K and P-Z (I and Q missing) cor-
respond to pins 0-9. A setting of zero is
a disconnect, otherwise the setting des-
ignates the tube pin number.

Switch Electrode Positions
1 Filament ABCDEFGH]JK
2 Filament PRSTUVWXY?Z
3 Control Grid 0123456789
4 Plate 0123456789
5 Screen Grid 0123456789
6 Cathode 0123456789

7 Suppressor Grid 0123456789



Don't worry about setting more than
one switch to the same pin and shorting
out the power supplics. The switches are
wired so that the first swilch dialed to a
particular pin disables the following
switches from being connected to the
same pin.

Eighteen filament voltages are avail-
able, from 06 10 117. A ten-position
short /range function switch is provided.
Five positions of this switch (1 to 5) pro-
vide a shorts test betworn tube clements,
lighting a ncon glow-lamp if a short is
detected. Five meter ranges are provided
(A to E) for diode and transconductance
tests. Position “A” is used for diode and
rectifier tests. The other four switch po-
sitions provide the following transcon-
ductance sensitivities in micromhos cor-
responding to 100 on the meter scale.

Position Scale
B 3000
C ELLL
D 150K
E 30000

Eight push buttons down the right side
select the measurement function:
Butiton Fundtion
Meter reverse
Rectifior
074
Can 2
Cas 1
Transconductance
Diode
Line Adjust

= b W oS U ~] 00

The Line Adjust button is used to ad-
just a rheostal for variations in line volt-
age. The Rectifier, Diode and 0Z4 but-
tons place 24, 44 or 90 peaks volts of sinu-
soidal a.c. on the tube under test and the
mcter range switch should be in posi-
tion "A”. The shunt control is presct to a
value listed in the charts and the meter
reading is compared to the listed value.

To measure transconductanoe, a me-
ter sensitivily scale and bias are selected
{the shunt control is nol used for tran-
sconductance tests), button 3 is depressed
and the meter reading compared with
the listing, The listing gives the minimum
acceptable transconductance (in terms of
a meter defloction of 0 10 1209 as 75% of
the nominal tube transconductance.

The gas test measunes the change in
plate current when a large-value resis-
tance is switched in serics with the con-
trol grid. The Gas 1 button is held down
while adjusting the bias control to st the
meter on scale. The Cas 2 button is de-
pressad, placing the resistor in sories with
the grid. If gas is present, ion bombard-
ment will change the grid voltage and
the meter deflection. Cood tubes will not
show a change in meter deflection.

The noise best is neally a sensitive short-
circuit test. The neon bulb will light if
shorts are present. If the noise test termi-
nals are connected to a radio receiver,
wideband noise generated by firing the
neon bulb will be detected in the receiver.

As mentioned earlier, it is useful to
lower the heater voltage and observe
how quickly and far the transconduc-
tance falls, Weak tubes, besides having a
loww transconductance, will also exhibit a
rapid fall-olf when the filament voltage
is reduced, Good wibes will not change
much,

Troubleshooting

I bought my TV-7 /U at the renowned
Foothill College flea market last summer,
replacing a grand old wood-box Weston
O0-3 transconductance tester | restoned
a number of years ago. The TV-7/U had
a few problems that needed fixing,

Several procision wire-wound resistors
in the bridge and meter circuit had cor-
roded and opened. The resistance value
15 clearly marked on the resistor body
and an ohmmeter check showed two re-
sistors to be open. Corrosion had also
attacked the contacts of the push button

continued on page 30



Update That Super-Pro

by Bill Kleronomos, KDEJHG
FPOB 1456
Lyons, CO 80540

I have observed that there are two
main categoncs of classic radio enthusi-
asts. There are the collectors frestorers,
who might put hundreds of hours into
making an old boat anchor into a mint,
factory stock restoration. Then the omit
goes on display, litle used for fear of
ruining it's pristine condition. Then there
are the radio "hackers’ who would st
as soon strip the entine chassis of an older
rig to replace the circuitry with some
"home design” that ought 1o give botter
performance for daily on the air opera-
ton.

My own personal station consists of a
number of 50s and '6ls vintage units for
AM, CW, and S5B that are kept in a rea-
somable state of restoration and used
regularly. My own philosophy is that |
don’t get upset due to dust collecting in
or minor cosmetic problems with my
equipment, but | do expect reasonable
purl'urmnnm s0 1 can enjoy, rather than
getling aggravated with my on the air
activities,

My primary general coverage receiver
that | used in my shack is a '6lls vintage
Hammarlund SP-600)X-17 "Super Pro’
and as time went on, | became increas-
ingly annoyed with a few problems that
seriously detracted from my enjoyment
of this receiver. Let me summarize the
design flaws that | decided to address,
Perhaps your I'ro’ or other similar vin-
tage receiver has some of the same an-
noying features_yes, they are fixable.
Kead on for details!

1. Unable to receive S5B transmissions
without constani playing with tuning, RF
gain and audio level. This is 19590 not

1955 and the ability to receive 558 is es-
sential.

2. Frequency changes when the RF gain
is varied.

3. Unexplainable drifty of a hundred or
so Hz, even after a long warm-up.

4. Crossmodulation noticeable when
trying, to receive a weak one when ex-
tremely strong adjacent signals are pres-
ont.,

5. Slight, but annoying audio distortion
present on very strong AM signals.

The changes | employed to fix these
problems were designed nol o require
serous internal modification of the SP-
6. There's enough collector /restorer in
me that | hate to change the innards of
an old classic unless absolutely necessary.
Lets Jook into the stability problems first,
Unless a rocciver is extremely stable, it
is pointless o even try o use it for seri-
ous 558 reception and even operating
CW oean be a chore,

My 'T'ro’ exhibited an annoying change
in pitch of a CW or 558 signal as the
AGC operated or when the BF gain was
changed. After some checking, 1 found
that the regulated Be that feeds the os-
cillators and BFO was changing several
volts due to AGC action, changing the
amount of current drawn by the IF am-
plificrs and this was in spite of the fact
that this voltage was regulated by an
OA2 VR tube. | metered the By at the
VR tube socket and tried several differ-
ent VR tubes. Sure enough, several
would lct the B+ change several volts as
the RF gain pot was varied and others
would be rock stable. This was a simple
enough problem to solve and it should



show that just because a VR tube is Tit
up, it doesn’t guarantee proper opera-
tion! | noticed that the OA2 became quite
warm during operation and became out-
rageously hot when operated within the
bright nickel plated tube shicld. | would
recommend that this tube shicld be spray
painted flat black inside and for out, or
it's replacement with one of the black
heat dissipating tube shiclds often used
in military gear. My suspicion is that this
heat caused a degradation of the operat-
ing characteristics of this tube since it had
only been in service some six months.

The cause of the slow deift 1 noticed
was a bit tougher to identify. The symp-
toms were that when a sideband or CW
signal was tuned in, thene was an occa-
sional slow change in pitch of some 50
o 100 Hz in either direction. | realized
what was happening when | used the
Pro on CW one night with a full kilo-
watt on transmit. [t turns out that line
voltage chanmges of a volt or two were
affecting the heaters of the oscillator
tubes. This problem was not always evi-
dent; but the municipal cloctric system
in this small town doesnt have the best
line reggulation initself, and the KW made
the problem obvious. Apparently, this
type of problem wasn't unknown to the
receiver designers of the "5s, as receiv-
ers such as the R-390 and HRO-60 have
a ballast tube incorporated in the fila-
ment circuits of critical stages to regu-
late the current. | can’t understand why
Hammarlund npever put heater regula-
tion in a receiver of this quality unless
it's because it was designed 1o be used
with an external VEOD in cnitical applica-
tons.

Hammarlund made it relatively casy
to incorporate regulation of the first 1O,
The entire front end consisting of the two
RF amplifiers, 1st mixer and 1t osalla-
tor is fed from its own winding on the
power transformer. This winding is 7.5
and not 6.3 volts due to there being RF
isolation chokes in the heater circuit of

the front end which have a substantial
voltage drop. | decided to rectify and Fil-
ter this filament voltage and use a solid
state regulator, but what of regulation -
voltage or current?

As | mentioned, there is an KF choke
in serics with the filaments in the front
end that contributes about 1 volt of drop
in the voltage at the filaments. As the
resistance of the tube filaments changes
due 1o temperature, the current will
change and this series resistance in the
RF choke would theorctically cause the
viltage at the filaments to change in di-
rect proportion to this load change.
Therefore, regulating the filament volt-
age before this choke might be somewhat
ineffective. | decided to regulate the cur-
rent of the front end filaments instead.
This would insure that, no matter what
changes due 1o temperature occurned in
the front end tubes or choke, there would
aiways be more or less proper and stable
heater power applied to these filaments.
If anything were to change, the regula-
tor would simply adjust the voltage ap-
phied 1o the front end so that a constant
amount of current was consumed.

A DC power supply is requined to op-
erate this filament regulator, This was
accomplished by mounting a couple of
terminal strips under the chassis and
constructing a simple half wave rectifier/
filter circuit, Disconnect the lead to the
front end filaments attached to pin 19 of
the power transformer and remove the
ground from pin 20. Solder a wire from
pin 20 to pin 15. This connects the 75
volt front end heater winding in senes
adding with the main 6.3 volt ilament
supply 1o the rest of the receiver, which
produces 138 VAC at pin 19, This pro-
vides about 14 VDC under load when
rectified and filtered. The regulator nocds
about this much voltage to provide
enough regulation “headroom’ and 1o
aperate properly, hence the use of this
series transformer connection.

A note on the filter capacitors used in

continued nest page



Update That Super-Pro from previous page
this circuit. There is a large ripple cur-
rent through them, and they get noticea-
bly warm. This is why two capacitors in
parallel are used. | recommend that fresh
capacitors with low internal resistance be
used; a cruddy old capacitor from the
junk box might possibly overheat and fail
with catastrophic results (as in spraying
electro-lyte all over the inside of your
receiver).

The regulator used is a LM317T, which
is a three terminal device in a TO-220
package. The case must be heat sunk and
insulated from ground, so its bolted on
the side of the chassis using insulating
hardware next to the DC power supply.
Nominally a voltage regulator, all one
needs to do is add a resistance between
the adjustment pin and the output pin.
The resistance value is calculated using
Ohm's law - if you know the desired cur-
rent, you merely calculate the resistance
value required for a 1.25 volt drop across
this resistor. The wattage can then be cal-
culated. What happens is that the LM-
317 will change it's ouput voltage to pro
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duce 1.25 volts at the adjust pin, so if the
current changes, the voltage across R
changes and the regulator will respond
to this load change until the voltage fed
to the reg pin stays at 1.25 volts.

Let's go through the way this works
in the SP-600. The four tubes in the front
end (two 6BA6s, a 6BE6 and a 6C4) pull
a total rated heater current of 1.05 amps
at 6.3 volts. As R=E/I, then R=1.25/1.05,
or about 1.19 ohms. I used (4) 4.7 ohm
1/2 watt film resistors in parallel which
produced 1.175 ohms - pretty close.

All you need do is wire the input to
the current regulator to the 14 VDC
source, and connect the lead that went
to pin 19 to the filament transformer to
the output of the regulator. The circuit
works extremely well; if you unplug one
of the tubes in the front end, you'll sce
the other three light up much more
brightly as the regulator continues to
pump 1.05 amps into the remaining
tubes. This same means of current regu-
lation can also be used in other receivers
or applications, for example, to replace
an expensive Amperite regulator.
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DC supply/filament regulator for SP-600
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The last changye | made to improve sta-
bility was replacing the stock 5R4/5U4
rectifier tube with a SARL The 5SAR4 has
about the same spedifications, however,
it has a much lower internal voltage
drop/internal resistance. Therefore, load
changes in the receiver have much less
effect on the B+ supply. An added bo-
nus is that by being a heater/cathode
type of tube, the SAR4 has about the
same warm up time as the rest of the
receiver's tubes so B+ doesn't appear be-
fore the tubes are warmed up and there's
a load on the supply. This keeps the By
from wildly nsing to a peak value dur-
ing the warm up time as happens with
the quickly heating cathode of the 5U4/
5R4 type of rectifier. The components in
your SP-600 will thank you for sparing
them this hi-pot test during every start
up cycle.

The net results of these changes to the
SI-60 were most gratifying. Once the
receiver reached thermal equilibrium,
{and i takes several hours to heat up the
20 odd pounds of front end casting in
the Pro) one can zero beat WWV al 5 or
10 Mhz and the total drift over cach hour
is on the order of a few pans per million
or better, Commonly encountered line
voltage changes at my home produced
little observable effect on frequency,

Well, we've gone over the changes re-
quired to make the SP-600]X stable
enough to use with the most demanding
modes used in the 1990s, including S5B,
CW, ETTY, AMTOR and Packet. Part two
of this article will cover the construction
of 2 high performance product detector
and a means of achicving a much lower
noise figure, betier dynamic range and a
real sensitivity of better than 1/10 micro-
volt for S58 and CW operation.

AM Power Lipdate from page 3

their power privileges have no opponent
but the FCC. No offsetting advantage ac-
companies this FCC action. The rest of
the amateur radio, the general public and
the FCC would not be disadvantaged in
any way by reinstating historic power
levels for this emission type.

4) The FCC can measure AM power
with it's existing ficld equipment and
ficld personnel without additional train-
ing.

5} The FCC in it's public documents
on this subject, indicated it would recon-
sider the planned power reduction if
there were enough interest in AM to pro-
vide justification. The FCC has ignoned
the evidence that there is a significant
growth in AM uscage.

When contacting your representative
or Senator you may gt better attention
if groups of concerned amateurs poin in
the request rather than each acting indi-
vidually. Urge your state delegation to
contact the FCC and request commis-
sioner review of the petition for recon

sideration of RM-7402 and KM-7404.A1
a minimum the FOCC should be urged to
create another grandfather period so that
they could continue to evaluate AM in-
terest.

Please write or call me if you require
any additional information for your let-
ters or presentations.

Editor's Nole: For a copy of KW1I's Peti-
tion send an SASE 1o ERL
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\ TORGET —-- 1% THAT A CAT WHISKER., OR
A PIECE OF CAT GUT THAT WE HILD YOR ouR
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Reflections from page 2

I thought that must have been the "ul-
timate” good deal for me, but in June of
this year [ outdid it! There was another
garage sale ad in the newspaper. | went
out carly and there at a rural ranch was
radio gear of various sorts sitting on the
ground in front of an old barn, On the
other side of the road was a long line of
shoe boxes, side by side, containing vari-
ous small parts,

It was an estate sale of a silent key, a
W6—. The son was disposing of the
equipment. The first thing that attracted
my attention was a Globe King 500A sit-
ting on the ground. | asked him, “How
much for that thing?” He replied, You
can have it. Take anything you want.”
Then he led me inside the barn, picked
up a Collins 75A-1 roceiver and handed
it to me. So | loaded up the stationwagon
again. Included was a Lakeshore sweep
tube linear, a TCS recviver and transmit-
ter, a Meissner Signal Shifter Deluxe, a

This story could go on and on. In Janu-
ary of this year, | placed a want ad in
the newspaper and had 8 responses, Out
of that, | bought a Hammarlund Comet
Pro receiver, an SX-28, 2 TCS recoivers
and an Apeleo marine transmitler, One
fellow, who had been a radio /TV serv-
iceman, took me into his metal storage
shed and said, “Take the works”, So |
accepted the Hallicrafters SX-42, a rather
equipment and his large supply of tubes.
Twuo years ago, through an ad | placed, |
dug up a Navy SRR-13A shipboard re-
ceiver (2-30 Mcs). This fellow's uncle had
worked in a shipyard, and this set came
out of a decommissioned destroyer.

50 — there's "gold’ out there, if you keep
your eyes open and your cars to the
ground.

Check out the local ads. Also, let it be
known that you like old radios, and

they'll come your way. Even ham QS0rs

somotime produce. A few yoars ago |
contacted K6ZY on CW. We got to talk-
ing about equipment and he was lament-
ing how crowded his garage was with
all his radio junk The end result was
that he paid me a visit and brought me a
gift of a very nice 1941 Navy aircraft ra-
dio receiver and transmitter. Other places
that you might find vintage gear are
pawn shops, antique stores, junk stores
and flea markets. Good luck.

TV-77U Tube Tester from page 25

swilches, but working them for a while
cleaned the problem. One tube socket had
carbon tracked and shorted.

The primary line fuse is a small fila-
ment light bulb, which was missing. |
substituted a fuse and holder, which fit-
ted into the light bulb hold in the front
pancl.

The TV-7/U uses two nectifier tubes,
an 83 mercury vapor in the bridge cir-
cuit and a 5Y3 in the bias and screen
grid supply. | would think that solid state
replicements would work, but | have not
verified that.

With those repairs, 1 now have a use-
ful and accurate tester much casier to use
than the old Weston. The data charts, if
you are lucky enough to get them, cover
a wide vanety of tube types, including
many transmitting and industrial tubes,
And you are guaranteed against obso-
lescence, as the charts won't need yearly
updates any more.

| would like to thank Arden Allen,
KB6NAX, who provided valuable infor-
mation for the preparation of this article.
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VINTAGE EQUIPMENT ONLY

ER.
145CR123
Hesperus, CO 81326

303-2474935

DEADLINE FOR THE Jan. ISSUE: Jan. 3

FOR SALE: Radio, test, clectronic, surplus
equipment; parts; accessorics and manusals.
Long list - $50 |. Orgnero, Box 32, Sile 7,
S5 1, Calgary, AB T2M AN3 Canada

FOR SALE: New Bird elements: 50001 -
$50; 25 watt 1.8 - 2.5 Ghe, CLU-1678 - §75.
Plus shipping, WANTEL: 4" knobs (5100
scale 1/4" shaft. Duane Angerhofer, POB
540, Edgemont, S0 57735, (605) 662-7602

FOR SALE: Homebrew 550 watt output
AM traramitter, commercial quality con-
struction and wiring, PP 100THs RF and
PP 100TH mods., 457x 227 sq, with Johnson
exciter and pair of 100TH spares - S300;
WHL Globe Champion 350 xmir, exocllent
condition w/manual - $150; spare final
tubes for Globe Champion 350, 6083/
AX9909, new in box - §50 for pair. Cash
only, you pick up. Ronald Reu, WBOLXV,
RR 1, Box 1M, Winficld, MO 61389, (314)
Be8-6518

FOR SALE: Tubes, new In box. Mease
send $1 for list of 3004 tubes, Refundable,
Wilson Hauck. BTB. Inc. ER, 6520 Stout
Rd., Memphis, TN 38119

31

WANTELD: Any model of Brown Brothers
Machine Company key, paddles or bugs.
Jim Zimmerman, KGAVI, 2316 W. Dallin
SL, Lancaster, CA 93536-5702. (805) 945-
BN

FOR SALE: MNational RBLS VLF receiver,
1943, never in service, noear mint - $150,
Pick up only. WANTED: Hallicrnfters S38E
in perfect condition or close. David Rogers,
WAZZYQ, 238 - 10th St., St. Maries, 1D
B38a1. (208) 245-2070

FOR SALE: ART-13 and BC-MSR - 175
OBRO; Valiant [l w/manual, complete, but
dead - best offer. Mike Blazek, 16737 Moni-
tor, Baton Rouge, LA 70817, (534) 753-719%4

WANTED: Manual for B&W maodel 51008
and 5158 S58 generator, pholo copy ok,

will pay copying cost. Larry Flegle, 210
Wylie Lane, Woodstock, GA 30188

FOR SALE Bigelow Electronics has been
o the electronic mall onder business sinee
1954, Vintage parts and equipment avail-
able. Request free “Vintage Flyer”, Bigelow
Electronics, Box 125, Blutfton, OH 45817,



CLASSIFIEDS

FOR SALE: Hammarlund SP'-600 JX-17
and Hammarlund SPC-10 558 converter,
military cabinets for both; RME -VHF con-
verter model 126; Hallicrafters SW-500; Hal-
licrafters S-38E and BC-3MD. joo Over-
meyer, 1212 Main St., Evanston, [L 60202
(312) 6630150 days

FOR TRADE: ARRL landbooks. Have
1932, 56, 58, 63, 73, 75 and T8. Necd 1931,
35 37, 38, 3, 40, 41 and 42. WANTED:
Gross Radio CHSS transmilter schematic/
manual, circa 1937, 1938, Bob Mallson,
KCILE, 10 Jancwood, Highland, NY 12528,
{914) 6916247

FOR SALE: Manual for TMC: SBE & VOX
WANTED Watkins - Johnson 5617 reociver;
any tech. info on Racal 6217A receiver (or
similar type) TCS tramsmitter; HOQ-170
manual Bill Dudan, N2ZKQA, POR 45, Sa-
Jemn, NY 12865,

WANTEI: RAC in excellent cond. with
SW xtals, AM filters. Cash or trade for B-
1000, SI'R-4 or cash. Levy, § Waterloo, Mor-
ris "lains, NJ 07950, (201) 2850233

FOR SALE Western Electric tubes for sale
or trade. Also W.E. caps, simrs, inductors
and relays. Vogt, 330 SW. 43rd S, #247,
Renton, WA 98055,

WANTED: Museum sefting up B-17 and
B-29 radio stations,noed: AKT-13A and BC-
M8, complete, unmaodified; BC-375E top
cover; RE terminal strip; shock mount; SCR-
211; DM PE-9YRB for SCR-522; BC-A75E tun-
ing units and cases, Pete Patton, WAEWQ,
7053 Delaney Ave, 5 St Paul, MN 55076,
(612) 457-5665

FOR SALE: Choice Navy station! Minty
TCM-2 transmitter w/ ps, cables and RBB-
1, RBC-2 receivers with power supplics and
manual - $400 or trade for clean T-368.
Pickup only. George Babbits, WATHDL, Rt
1, Box 175-Ab, Salmon, |D BEM67. (208) 756
147

FOR SALE: Eico 9508 cap checker with
manual - §15; Heath TC-2 tube tester - 515
freq. meter TS-175/1, 85 - 1000 Mhz with
power supply and manual - $20; National
NC-300, no cabinet - $35. All plus UPS
WANTED: Bandspread lock knob for SX-
42 Dan Mason, 1325 N. Lima 5t, Burbank,
CA 91505, (818) B4E-9474

k ¥4

WANTED: Copy of service manual with
schematic for Hammarlund SP-400 Will-
ing to pay rcasonable rate for copying
Stewve Miller, WAS|[T, 909 Walnut S, Erie,
A 16502, (B14) 454-5990

FOR SALE BCHI0E with speech amp.
and mamaals - $125 Chuck Craves, KORFQ
(417 8696554

WANTE: National NTIU VHF rovr and
SW- for cash or trade. Robt. Enemark,
WIEC, Box 1607, Duxbury, MA (2331, (617)
Q34-5043

FOR SALE: Pickup only al Schenectady,
MY, the 1930 transmittor of Union Col-
lege Radio Statlon W2UC, modified in the
late “Ms with B10s in final. 1000 walts AM,
complete with exclier, speech amp, modu-
lator and power supplies, In 3 rolay racks
with 2 KVA varlac. As trustee of W2UIC |
am authorized to offer this for sale. Fur-
ther info contact me at Box 1607, Duxbury,
MA 02331 or (6171 934-504, Robt. Enemark,
WIEC

WANTED: Speakers -NC-101X, 5X-100,
HQ-129X, RASS, RME-69, CR88; manuals-
NC-101X, SX-100, SP-400X, NC-2400, EME-
69, CR-88, FBY7; main tuning dial- F1Q-120/
HO-129X; clean HC-10 converter. Bill
Busetti, 1124 W, 2nd St, Florence, CO
RI226. (719) 7B4-2540

FOR SALE Collins mech. filter type F
TO0L- 40, new, never used; Heath HO-10
monitor scope; new 807s (mil spec typel
Marty Drift, WB2ZFOU /5, (817) 497-6023

FOR SALE: Do you need tubes, parts, sche-
matics? Send SASE. Nick Marshal, 2207
Peachland Awve, Schastopol, CA 95472
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WANTELD: ARC-65 and ARN-7 equip-
ment, acovssories, ofc. Mark Melteer, 335
Preatiss St, San Francisco, CA %4110.61400
{415) B26- 1589 home or (415) E26-8994 ext
3019 work

FOR TRADE: My mint Thunderbolt am-
plifier for your mint 75A-4, Must have SN
greater than 3500 and AM filter. Will con-
sider trade for colloctor quality SX-115. Pick
up only. Ron Skipper, AABAD, 18501 Mid-
dleton R, M. Benton, OFL 44449, (216) 584-
219

FOR SALE: Letine 6 meter transmitter
model 242 - £22; new Shune magnetic com-
munication microphone, 4048 - $12; as new
Daven power output meter, OF-961 - $40
Ward Becht, 625 Tufts Ave., Burbank, CA
1504, (R18) B42-3:4

WANTED: Collins KW-1. Joel Thurtell, 352

N. Harvey St, Mymouth, M1 48170, (313)
4538001

FOR SALE or Trade: For Western Electric
tubes: Blaupundt Bauj 1943, WRINR.
2598, National AN/WRR-2. Vogt, 3305W,
40rd S, #247, Renton, WA SHO55, (206) 251-
5420 ext. 247

FOR SALE: Colling S-Line: 75538 rove w/
ew filtor, 325-3 xmir, 516F-2 ps and 31284
console, Very pood condition. Package -
§675. Charlie Vaughn, KDMA], 1968 |Hunt-
ington Hall Court, Atlanta, GA 30338, (404)
kL

FOR SALE National HRO, carly model
pre-WW-I, rack mount, 2.5 v tubes, 4 coils,
HB power supply - $200. Vance Lockenour,
WICNL, RR #15, Box 932, Bediord, IN
47421 (B12) 275-4836

FOR SALE: Collect keys? You'll enjoy
WIHMQ's illustrated relerences, “Tntroduc
tion to key collocting”, 64 pages - $9.95,
Vibroplex Collectors Guide®, 87 pages -
$14.95. Add 52 s/h to total. See your dealker
or order diredt from: Artifax Books, Box
88-E, Maynard, MA 01754,

FOR SALE: Bird dummy load, | KW, 50
ohm, model 8833, excellent - $75; 12 volt
20 amp. power supply, 115 v inpul, new,
25 Ihs - $45; Yeasu FV vio, maodel 301 - $50;
Collins 28 volt 30 amp power supply, ideal
for surplus oquipment - $75; 813s - §20;
805 - $20. Milton Levy, WSQIT, 133130
Blanco Rd.,, #4907, San Antonio, TX 78216
(312) 493-2927

FOR SALE: Books on the history and tech-
nology of computers, For catalog send §.50
{stamps) and ask for catalog C1. Rainy Day
Books, OR 775, Fitzwilllam, NH 03447,

WANTEL®: Hallicrafters SX-115 and SX-73;
Mational NC-300; speaker for National NC-
303, Will pick up receivers within 300 miles
or in Texas or will pay UPS. Bill Smither-
man, KIMAF, Rt 84, Box 79, East Bend, NC
27018,

WANTEL: Manual and for schematic for
RME DB23-A pre-sclector. Bill Skidmore,
VE3SAUI, RR¥1, The Anchorage, Hyde Park,
Ont. NOM 170 Canada. (519) 4718280

FOR SALE: Johnson 275 W Matchbox w/
swr; KW Matchbox w/swi; Collins 75A-4;
IAV-3, Inequire about price and availability.
Cone, KAGNNE, Box 58003, Philadelphia,
['A 19102, (215) 665-6182

FOR SALE: Hallicrafters SX-100 - $35;
Johnson Invader - S150; Hallicrafters SX-28
w /speaker - $195; copy of 5X-73 manual -
$20. Steve Harmon, N9HGF, 4M0 N. Con-
gress, Evansville, IN 47711, (812) 474-0842

WANTELD: Johnsom 213 tube socket;
Collins F-455]-60 filter and old Gates or
RCA broadcast calalogs. Evan
Haydon, NOGMR, 4308 N. 15th S, Lin-
coln, NE 68521, (4012) 4354083

WANTED: Complete SW-3, SW-5 or Pilot
Wasp; Johnson Navigator, Adventurer;
Specd-X bug; Ranger meter; WKL 755 vio
and manual, Brian Roberts, 3068 Evergreen,
Pittsburgh, PA 15237, (412) 9314646



CLASSIFIEDS

FAIR RADIO SALES

1016 East Eureka Street
POB 1105, Lima, OH 45002

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)!

*“ITF7/RT510 — used, checked - $15 each
* 2475 - used, checked - $7.50: unused - $9 each

Write or Call for our 1990 catalog!

41W227-6573
FAX 419/227-1313

FOR SALE: TOS recelver, converted AC -
S 1948 ARRL Handbook - $8; 1945 /49
Callbook - $8; Archer 6 position coax switch
- $3; Magnavox 1-D-1915 spoakers - 520 /
pair; Alllance M-ULIT0O rotor and control -
$10; Eloments of Badio, Marcur, 1943 - 55
homemade RTTY demodulator = $10; Heath
CW-10 CB converted to 10 meters - $10,
Shipping extra, George Babits, WATHDL,

Rt 1, Box 178-A6, Salmon, D 83467, (208)
7564147

WANTEL: Round or square meter for the
Millen 90800 exciter in good condition.
FREE: Give away used tubes: (12) 2E24;
(15) 2E26; (1) 3E29, (3) 814; (8) B37 and (5)
1625. You pay UIS. James T. Schlicstett,
WAHIMQ, MO8 93, Cedartown, GA 30125
{404) 748-59%8

WANTEL: Hallicrafters S5/5X-23 infor any-
one using, a Racal RA 71 receiver? (not RA
17). Wayne, NOTE, Rt 1, Box 114, Burling-
ton, KS 66839, (316) M+4-5151

FOR SALE: leath Apache - $50; Central
G-L - S0 (both meed help); BCA453 - 525;
Colling S16E-1 - $75; old homebrew ampli-
fier, pair of 8135 w/ps - $100; Drake 2-1 -
S100. Joel Thurtrell, 382 N, Harvey, Ply-
mouith, M1 A0 (3133 453-8303

WANTEL: Johnson Viking 500 or Globe
King 500. |. M. Roseman, W9LIL, 2716 West
Ird St., Coal Vq"ﬁ"}‘, IL 61240,

FOR SALE: R4ad/UR Mational recoiver -
S200); Viking Vallant - $175. WANTEL: IC
2F Varitronics or exquiv. CHlf Fleury, AITY,
4174 Tumale Rim Dr., Bend, OR 97701
(503) 3829162

WANTEL: Heathkit HE-108 rcvr; SB 620
‘;i-..m..]lrn'-r John Rocanski, WBICLUT, 26088

Kay Ave, 1305, Haywand, CA 94545 (415)
TR5-T240
WANTED: Manual and schematic for

EME-5. John Anderson, KATQKH, 572 5
Dieer Trail, Maricopa, AZ 85239,
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"REAL RADIOS GLOW IN THE DARK"®

Bumper sticker - $1 cach with a #10 SASE. We service American made amateur radio
products circa 1940°s, 50's and 60's. Manuals and /or schematics available for most
rigs and radio sets back to mid 1920, Call or write for a quote on your service or tech
data requirements. Classic Radio, PO Box 3486 Eurcka, CA 95502, 24 hour phone

(707) 444-3911. K6VHP

FOR SALE: Collins 30K-2, SN #20; Collins
V-2 Collins 75A4 with 3.1 filter; 55
05 filler - 555 WANTEI: Valiant [l or
Globe 350A and NC-303 rcvr. Steve,
KE4MN, 4070 W. Hwy 4, Century, FL
32535, (904) 32270179

WANTED: 6 Kc and 500 cycle mech. fil-
ters for Collins 75A-4 revr. Dennis Cody /
Marla Banuclos, 1386 St. Louis Ave., ApL
#C, Long Beach, CA 908M. (no phone)

FOR SALE Test equipment: Eico M-324
Signal Generator; Sencore CG-135 color
generator; Eico M-145 signal tracer; Bal-
lantine 310A VIVM; Suporior TV-11 tube
checker; Sylvania 1M electronic switch - $10
each. HI410BR VTVM, Simpson 480
Genescope - $20 cach. 17 Sams Photofacts;
1950's TV; Tek 53753 plugin; Tek "0

; RCA M-158 5" scope - 515 cach.
Pocket VOM - 83; TV Cyclopedia, Coyne,
1651 - $5; Navy LI%5 signal generator w/
ps - $30, HI-608L - $35, Shipping extra.
George Babits, WAZHDL, Rt 1, Box 178
AB, Salmon, 1D 83467, (208) 756-4147

WANTELD: Colling KWM-2 -2A; 75530;
3253 and 516F-2 in nevd of ropair and/or
refurbishing. Duane Vasold, KBCCE, 5768
N. River, Freeland, M1 48623, (517) 695-5140

FOR SALE: Transmitting/ receiving tubes,
new and used. Exa: OD3, JB28, 4X150,
4500, 4-65A, +-125A, 6AT, 12A6, 45, 807,
809, 810, RI1A, 812, BI5, 829, K32, 86, 572,
1619, 1625, 5894, 6130, 6146, 9003 plus oth-
ers. LSASE for list. | also collect odd and
unique tubes of any type. Maybe you have
something to trade? john H Walker Jr.,
16112 W. 125th 51, Olathe, KS 66062, (%13)
TR2-H455
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FOR SALE: 75A-4 AM filter as finder's foe
for vintage xmirs. SASE for details. Parker,
WIYC, 87 Cowe Rd., Lyme, CT 06371,

WANTEI® johnson S58 adapeer; Ranger
mobile assembly instructions; RE-2/ARC-
5 antenna relay; MT-65; MT-64; MT-71; MT-
70 J-17 (all ARC-5, not 274N). Henry Eng-
strom, ["OH 5846, Santa Rosa, CA 95402
(707) 579-2070

FOR SALE: Collins - 32V-3, KWM-2
#516F2; Meissner - 1500 (300 watt AM righ;
Hammarund - 110-140X, 11Q-145A, HOQ-
150, HQ-105TR; Heath - DX-35, DX40, DX-
100, VF-1, QF-1, 301/401 combo, SB-300,
SH-401, HA-14+HIP-14, HW-30;
Challenger, Adventurer Ranger, 250 W
Matchbox Johnson Viking +VFO 122, 6M2
+VFD; Hallicrafters - FIT-32, HT-37, HT-
A1,5X-115, SX-140; Globe - 680A Scout, %0
Chief, %0A Chiel+VFO 755, #62 Hi-
bander, Antenng Matcher AT-4; National -
1-10A; NC-183D + spkr; NC-300; NC-303,
Drake: 1A; 28/280Q; Clegg Intercepter;
Gonset: G-28, G-661 Ameco TX-62+VFD
G21; Knight -T-50, T-60; RCA AR-880; Scott
SCR-F, Mease wrile for price, condition otc,
Parker, W1YG, 87 Cove Rd., Lyme, CT
06371,

FOR SALE: Pick up in Santa Rosa, CA.
Westinghouse MW-2 JKW output AM rig,
Less than 3 hours on fillament meter - S730;
Johnson Thunderbolt - $400; johnson Vi-
king Invader 2000 - $400. Jack Osbome,
E&LVD, 5636 Del Monte Cr, Sanla Kosa,
CA 95405, (707) 539-349

FOR SALE: Invader 2000, real good condi-
tion - best offer. Jay Bromley, KASDGH,
(501) 648-9138 (leave message)
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WANTEL®: SX-122; mic element for Collins
SM2/3; Ranger meter switch; speakers for
NC-300, HIQ-170, SB-300, SX-117 and 2B;
also want 2BQ, calibrator and Gonset G-
28. Bill, KETKK, 6712 lake Dr., Grand
Forks, ND 58201. (701) 7726531

FOR SALE: Collins KWS-1 (2) - 5750 cach;
73A-4 (2) - 8350 vach; J12A1 speaker - $125;
J12A2 speaker - $250; National NCX-5 -
$150; National HFS, w/ps and coils - $125;
Harvey Wells T-90 - $75; NC-173 - 875, NC
240 CS - $150; NC400 - $300. Jack Osbome,
KELVD, 563 Dl Monte Ct., Santa Rosa,
CA 95405, (707) 539-3949

FOR SALE: Cowsd used B13s - $15; S11As -
S10; 866As - 55; 6lbs (matal) - £3; 810s
$20. SASE for list. Gary Cain, 1775 Grand,
9302, St. Paul, MN 55105

WANTED: GO9 or THW surplus trans-
mitlers and a “Junker” BC-375-E Ted
Bracco, Quincy College, 1800 College Ave.,
Cuincy, IL 62301, (2171 228-5213

WANTEL®: Viking Ranger [; model 122 vio;
information on Viking | TVI suppression
kit; info on I"A oscillation suppression for
Pacemaker. John Brewer, WHSOALU, 7605
Roberts NE, Albugquerque, NM 87109,

FOR SALE: B&W 5100 transmitter, some
rust spots on face pancl otherwise good -
$95 pick up only; Hallicrafters SX-101A
Mark 3, condition good but not mint - $85;
RME YHF 152A converter - 535 Henry
Engstrom, POB 5846, Santa Rosa, CA 95402
(A7) 579-20070

WANTEL: Late model RAC with AM Rl-
ters and SW ntale. Trade 514 or cash. Levy,
8 Walerloo Dr, Morrds Plains, N] 07950,
(200) 2850233

WANTELD: Very old or unusual Hallicraf-
ters equipment, entire 1934 1 1" and “Z" line
of Silver Marshal, parts, memombilia and
manuals. Chuck Dachis, "The allicralter
Collector”, WDSEOG, 4500 Russell Drive,
Austin, TX 7745,

A ot Fi

International”

*232 pages plus cover
*152 pages printed 1-color
*80 pages printed 4-color

To Order:

ars: i

This is a second printing of the original book by the same printer
using the same plates. Identical in all respects to the first printing
except that this printing has a linen finish soft cover.

- L

*Cover: Printed 5-color
*200 halftones
*Size: 8-1/2by 11

send $49.95 plus shipping and handling. Colorado residents add 3%
U.S. - $3.25 (priority 1st c) Canada - §5.25 (Airmail)
Japan/Australia — § 16.75 (Airmairl} Other countries please enquire.

Electric Radio, 145 CR 123, Hesperus CO 81326.

sl wrad sia'
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SKYPOINT HAM CENTER

101E. Holly Ave., Suite 3
Sterling, VA 22170
(703) 430-5555

* Largest inventory of used gear on the East Coast
* Large inventory of vintage and nostalgia rigs
* Rig, repairs, modest rates and quick turnaround

Gil, NAQAS

* Newrigs, station acoessories, antennas — no problem

WANTED: AEN-1 schematic/book, alti-
tude limit switch, antennas or other acoes-
sorics. Brown, 4141 Wit -2, Lancaster, CA
§3536.

FOR SALE: Tubes: miniature and octal,
most $1, transmibiting, antigque, Cheer 3000
in stock. Nearly 500 different types, 51 plas
large SASE brings list. George Babits,
WATHDL, Kt 1, Box 178-A6, Salmon, 1D
BMAT, (20H) 64147

WANTEL: Coils, power supplics, speak-
ers, manuals and acoessories for National
HREOs (carly black wrinkle models). Also,
want carly HRO nxeivers. Absolulely top
dollar paid. Jim Allen, 1653 Newcastle
Drarive, Los Altos, CA 94024, (415) 968-0640

FOR SALE: Miscellaneous odds and ends,
antique radios and parts, LSASE for list.
Hidyne Kesoarch, 1Y 11:| AMZ, Williamsport,
PA 17700, (717) 326-2148

FOR SALE: [allicraftors 11T-32, SX-101,
SX-1MA and S5X-42 with speaker - 5100
each; Hallicraftors SX-117 and 1HX44 - §275
for pair; Collins 7553 - $225. All units good
working, olfers considered. RME VEHE
152A, untested - $45 unused B&EW FLIOS
1500 Jow pass filter - $30, Tubes, mostly
MNIB: 6146A - $6; 81D - S18; 807 - $4; JE26 -
4 27 - $290; 30 - S1L.30. WANTED: Still
need Collins 3251 or 1253 for pants. G Ste-
vens, WOATA, Box 704, Longmont, CO
805020704, (303} 776- A6

Electric Radio - the first year - all
twelve issues delivered First Class
in a padded envelope - $25. Indi-
vidual copies $2.50 delivercd. #1,82
85 and #11 are reproductions.

WANTEIR RCA AVT-15 transmitter;
AVAT20 trailing wine antenna reel and ne-
Jated hardware; SCR-319 jtems, Ken Gillis,
2717 Garden Way, Franklin, M1 48025,
(313) 390-6873 days,

FOR SALE: Repair and restoration on all
vintage equipment; 35 years expericnoe.
Barney Wooters, WSKSO, 8303 E. Mansficld
Ave, Denver, OO 80237, (303) 770-5314

ER Parts Unit Directory

At this point the directory has 135
units in it and it's growing daily. If
you need a pant for a vintage resto-
ration send $1 and an SASE for the
list. If you have a parts unit con-
sider putting it on the list. Your
dead unit can help bring others to
life.

a7
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FOR SALE: DY-17A/ART-13A NOSB -
$45; BC-306A. or B, good - $45, fair - 535
connectors for most military radios before
1955; TM's and TM : TM 11487 e
pro - $35; tubes, all FOB Houston, LSASE
and 2 stamps for list (s). WANTED: BC-
344 /BC-314; SCR-506 parts; MP-37, MP47,
MP48, MP-50 antenna mounts; dynamo-
tors DM-41, DM-43, DY-31/ARC-Z, DY-96/
VRC, DY-142/VRC and other dynamotors,
cables, chests and other parts for SCR4%9
(BC-610-E, etc.k; VRC-29, GRC46 units
Misc hard to find. If you
have something that you can't identify, call
or write. Hobert Downs, WASCAB, 2027
Mapleton, Houston, TX 77043 (713) 467-
5614

WANTELD: CQ Surplus Radio Conversion
Handbook; CQ Surphss Schematic Hand-
book; CQ Anthology Volume | and Val-
ume [1; Index to Surplus by Roy Pafenberg,
WAWKM, published by 73 Magazine. Alan
Mark, POB 372, 'embroke, MA 02359,

FOR SALE: Zenith Universal 5-tube, port-
able radio, yellow-orange colored cabinet,
works, front lid and knobs (2) missing.
Parts radio? - $30 plus shipping. Stanley
Stenerson, 11464 Palm St, NW, Coon Rap-
ids, MN 55433, (6512) 755485

FOR SALE or TRADE: Colling 75A-3 revr
w/6 Ke and 3 Kc filters, excellent cond.,
w/manual - $200; Dentron 25008 linear, 2
KW PEP" - BO; Dentron antenna tuner/
monitor, 2 KW PO - BO, Tubes: 805, 813,
VTHC (211) - $15 each; B66A - 55; tube sock-
ets for all above tubes; 60 yrs of QST -BO,
PU only. All items plus shipping. Russ
Hunt, WOHZD, 201 Sharon Dr., Barring-
ton, [L 60010, (708) 381-6237

WANTEIx: A good copy of NC-303 sche-
mati; S-meter for NC-300 or NC-303; S-me-
ter for Communicator [11; manual for Tek
type 543 scope and 1Al and L plug-ins.
These are urgently nocded . lease take the
time to ook Thanks. Clyde Sakir, N7I0K,
4243 East First 5t, Tucson, AZ 85711 (602)
3120

FOR SALE: Have parted out a Ham-
marlund 5600 and a Colline 2V series,
Anyone need parts? WANTED: In excel-
lent operating condition, National NC101X
with 'S meter and RME DH2D presclector.
Roland Matson, K 10KO, RFD#1, Box 2943,
Kennebunk, ME 4041 (207) 985-3751

WANTEI: Military sets: R-61/ARQS rovr,
BC-966 1FF, ATB xmir, 1D 59/APA-11 and
1148/ APA-11A indicators. Leroy Sparks,
WESYC, 924 W. McFadden Ave, Santa
Ana, CA 92707, (714) H40-8123

WANTEIL® | now have a Hallicrafters HT-
40 xmtr. Does anyone have the matching
SX-140 recviver for sale? Charles | Graham,
K&KDZ, X105 Casa Loma Rd., Grass Val-
ey, CA 95045, (916) 2736847

WANTED Manual for Johnson Courier
and Olson RA-48 comm. revr, Electronics
Mustrated, June 1961, Sepl. 1962, Nov. 1972
Radio Electronios Jan'55, Jan. 56, Al Ber-
nard, NI4Q, POB 90098, Orlando, FL
2819, (407 351-5534

WANTELY Audio driver slmr Stancor A-
AB02 or Thordamon 22578 or SNC 617726,
also NC-303, must be in good condition.
Merle Crowley, WIGZS, POB 51, W, Ken-
nebunk, ME (4094, (207) 985-3086

WANTEL:  Cash reward! For clean un-
modified FHeath DX-35 or HX-11 1 need a
junker Johnson Navigator too. Marcus
Frisch, WASIXT", Box 28803, Greenficld, W
532200803, (414) 545-5237

WANTED: Espionage equipment. Histo-
rian purchases spy radios, code and cipher
machines and any equipment, devises or
manuals pertaining to the world’s intelli-
gence organizations. Keith Melton, Box
5755, Bossier City, LA 71171, (318) 747-9616

Please remember to count the
words in your ad. If you are
over 25 words please send 15
cents for each addictional word.
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WANTED: Buy and sell all types of electron
tubes. Harmold Bramsiodt, C&N Floctronics,
6104 Egg Lake Road, | ugo, MN 55008, (800)
4219397, (612) 429907

FOR SALE Newly published instruction
books, authorized by Rockwell International,
are now available for the Rockwell /Collins
S-Line, These instruction books are brand
new and have been printed from the lates)
editions - complete in every detail, includ-
ing the front and rearcolor covers. A money.
back guarantee of the purchase price en
sures your complete satisfaction. Instruc-
tion books for the following models ane cur-
rently available KWM-2/2A (835); 75538/
C (830, I25-3A (S30); 755-3/3A (S25) 1051
(525); 312B-4/5 (520); 516F-2 ($15). For US,
orders, include 7% of the purchase price for
shipping and handling. (Canada and Mex-
ko add 12%; all other international coun-
tries add 25%) Ohio residents add 6% sales
tax, VISTA Technology Incorporated, 3041
Rising Springs, Bellbrook, OH 45305, (513)
A26-6700

WANTED: Collins 5151 general coverage
receiver, parts or complete, any shape.
Georpe Cato, K4RYH, 915 Hunter Hill Dy,
Roswell, GA 30075, (404) 993-5403

WANTED: Brown case "Oceanic™ type ra-
dion. Also want SR-500 and Electro-Voice
419 mike stand, mike or both. Edwand Dep-
tula, KAJOTT, POB 751, Havertown, I"A
19083,

WANTED: Transistor radios from the Sk
and early ‘60s. Cash or trade, James Weil,
15915 Armada Cir. Rd., Romeo, MI 48065,
(313) 7H4-9860

FOR SALE: Thordarson nulti-match modu-
lation xfmr, type 21M64, 300 watts - $30
Tom Berry, K9ZVE, 1617 W. Highland,
Chicago, IL 60660, (312) 262-5360

WANTED: Cabinet for Collins 30L-1 lincar
amplifier. Stewart Meyer, W2GHEK, 2417
Newton St., Vienna, VA 22181, (703) 281-
3806 or FAX (703) 281-3868

a4

SPAM

THE SOCIETY FOR
THE PRESERVATION OF
AMPLITUDE MODULATION
To Join Send $1 o
Spam
Box 27
Potrero, CA 92063

Plus: the callsigns and names of 3
SPAM members you have worked
on AM. These names and calls will
be checked against the SPAM ros-
ter and then the membership cer-
tificate will be issued.

FOR SALE: Antigue radios, parts, tubes,
books, 150 panel meters, knobs, amatour,
test equipment, transmitter crystals, ete. 13
lists. SASE ¢ $2 cach (no checks), Richand &
Rose's Radio Mart, POB 691443, Tulsa, OK
469,

WANTED: WW-II military electronics: test
equipment, radios, radar, odd-ball items,
counter measures, A'S-13; also manuals,
books, artickes pertaining to same. William
Van Lennop, POB 211, Pepperill, MA 01463,
(508 433-64131

WANTEL:  Intelligenee museum wants
German, Japanese, Italian, Russian and
Chinesecommumication equipment and any
British or LS, spy radios. LTC Willlam
Howard, 219 Harborview Lane, Largo, FL
M0, (813) 585-7756

I ELECTRON TUBES: All types -
microwave, transmitting, receiving,
obsolete, mi inventory,
Daily Electronics Corp., POB 5029,
Compton, CA 90224, (213) 774-1255;
(BO0) Mb-667




CLASSIFIEDS

FOR SALE: Used technical books: radio,
electronics, math, military, magazines, ctc.
%1 for large list. Stamps OK. Softwave
Communications, Depl. ER, 15155ashabaw,
Ortonville, M 48462

WANTEID: Collins KW-1, 30K, 32V-3, T5A-
3, 270G speaker for 7T5A-4, KWM-2, late W/
E for my wollection. Will pick up or pay
shipping,. Jor Rose, WA, 60 Sunset Ave.,
Selden, L1, NY 11784 (516) 7360261

WANTED: SCR-I9AO7 shelter:BC-
610E; BC-312; BC-939; BC-614; |B-
cables etc. Billllarris, WTKXB, 852 W. Jer-
ome Cir., Mesa, AZ, 855210. (602) 8180215

WANTELD: Type 6000 clectron tube for T-
368 transmitter. Bill Mills, KC5P'F, 1740
Tonys Court, Amissville, VA 22002 Office
(703) B18-2955 Home: (703) 937) 4080

FOR SALE: Monitor oscilloscope, Millen
model 932, Cute little desktop unit, 2
scroeen, band selector 4-50 Mes, mint cond -
850 incl. shipping: various monoband AM
limiters pulled from broadcast service, get
louder sound from your hi-f xmir, very
clean, low-distortion processing. WAIV|E,
Box 73, W, Friendship, ML} 217%94-0073,

WANTED: Natlonal HEO-6BUT acoessories:
HRO-60TS speaker; 500-3 Select-O-Ject;
Colls, Al & AC; Colling 75A-4 accessories;
270G-3 speaker; mochanical filters, 455 |-08
& 455 J-60. 1 will pay 1op § for any or all of
the above, Frank DeCollo, WBGYSI®, Star
Re. #2, Box 242, La Honda, CA 94020 (415)
S48-2045

FOR SALE: 75A-2 - $150; Dyvake THA - 5290
WANTED: SX-88 - $250 paid, dead or alive.
Mike Palmer, K5FZ, 16707 Crecksouth,
Houston, TX 77068, (713) 444-7737

WANTED: Collins 5151, 6251, 514, KWM-
1, KWM-2A, S-Line, 31283, 31284, 31285,
75A-1, 75A-4 with filters, 270-G speaker,
30L-1, 305-1 round only. Larry, NESV, 9307
Worley Mill, Hillsboro, OF 45133 (513)
981.2462

WANTED: Modulation xfmr, RCA HAS
3500 ohm on pri & sec, sec 198 A, 114
EVA or UTC CVM-5. Call after 6 p.m.
Bruce, WSOTM, (7085) 474-8910

WANTEL: Instruction manual for Hal-
licrafters SX-43. Nood the alignment pages,
particularly the RF-asc-miser kocations for
each band. Will appreciate kan of a copy
and will return nest day. Krevsky,
W2IB1, 69 Judith Kd , Linke Silver, Nj 07739
Q01) 7414918

FOR SALE RAK-7 - $6) pu only; Gonset
Communicator [V , 6 &2 - $80 for pair.
WANTED: Navy RAX CG46115 rovr man-
wal for ATD xmir. Steve Davis, KDZNX,
2372 B4th Sk, Brooklyn, NY 11215 (718)
265-279H)

FOR SALE: Johnson Desk KW - S1200 or
best reasonable offer; SX-115 with R47 spkr
- $250; 51] /288 rcvr < $275. All very clean,
working, w/manuals. Bill Jenkins,
WASMW], Rt 2, Box 429K, Fort Smith, AR
T2N6, (501) 6461859

FOR SALE: B&W BTEL 10-80 grid coil -
S2% 3CM be - $12; 4-65A and socket -
$45; Daven attenuator,varfable - $15; 100
Ke crystal with oven - $20; 25 volt, 14A,
xfmr - §20. Jos. Batiyany, W6CAS, 1501
Sherwood Ave., Sacramenta, CA 95822,
(9163 7I1-H261

FOR SALE: BC-610H with BC-614 speech
amp. , BC-939 twmer,manual, scope and
Johnson 122 vio. Larry Wright, NOFHIRQ,
131 Hilltop Dr., Lake In The Woods, IL
G002, (08) 658-T328

WANTEL: Where are those hams and ex-
perimenters who like to scratch build their
own radio and electronic gear? We've just
salvaged 16 Lamda power supplies and
have 50s toggle switches, fuscholders, pi-
lot lights, wirewound nesistors, paper filter
capacitors and other parts. Send us your
needs, with SASE, for quote. James Fred,
Cutler, IN 46920,
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“Write or call for our 28 page wholesale catalog™

ANTIQUE ELECTRONIC SUPPLY

B2 5. Magdo Aveiwn Toempe, A7 5283, Phone (602) 820-5411, FAX (602} BA0-4643

A directory of vintage parts unit rigs available to subscribers for $1
and a LSASE.Presently there are 135 units in the directory and it's
growing daily. The list of units is by manufacturer in alphabetical
order followed by the owners address and telephone number. If you
have a parts unit please let us put it on the list.

Subscription Information

Rates within the U.S.

$20 per year 2nd class
$30 per year 1st class

Canada by Air (only).....U.5. $32
Other Foreign Countries by Air (only).... U.S. $55

Guaranteed Refund at any time for issues remaining on subscription

subscribe by mail or phone

ER
145CR 123
Hesperus, CO 81326 (303) 2474935




ELECTRIC RADIO

145 CR 123
Hesperus, CO 81326

SECOND
CLASS

ﬁ TO:

N




	020-001
	020-002
	020-003
	020-004
	020-005
	020-006
	020-007
	020-008
	020-009
	020-010
	020-011
	020-012
	020-013
	020-014
	020-015
	020-016
	020-017
	020-018
	020-019
	020-020
	020-021
	020-022
	020-023
	020-024
	020-025
	020-026
	020-027
	020-028
	020-029
	020-030
	020-031
	020-032
	020-033
	020-034
	020-035
	020-036
	020-037
	020-038
	020-039
	020-040

