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Electric Radio is published for amateur radio operators and
others who appreciate the older tube type equipment. 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 to-wards a greater understanding of amplitude
modulation and the problems this mode faces.

Electric Radio Solicits Material

We are constantly searching for good material for the maga-
zine. We want articles on almost anything that pertains 1o the
older amateur equipment or AM operation. From time to time we
will also have articles and stories relevant to the CW operator and
the SWL. Good photo’s of ham shacks, home-brew equipment
and AM operators (preferably in front of their equipment) are
always needed. We also welcome suggestions for stories or infor-
mation on unusual equipment. For additional information please
wrile us or give us a call.




| EDITOR'S COMMENTS Barry Wiseman, N6CSW/0

Q5T article ("Classic Rigs and Amplitude Modulation: Friendly, Nostalgic
Ham Radw Partners") by Paul Courson, W AJV]B, in ther February issue, has been
the best thing that has happened to AM /vintage operation i a long while. This
article will be followed up another, similar article, by fim Musgrove, KSBZH, and
Marty Drift, WB2FOU /5 in the March issue. | think what's happening i=absolutely
great; finally we're being recognized as a legitimate part of amateur radio We
should all write Q5T and let the editor know that we appreciate what is
happening. And Paul, WA3V]B, should be congratulated for producing such an
excellent article.

The announcement of the formation of AM International by Dale, KW11, has
been received with great enthusiasm by all AMers. All the letters 've received here
and that Dale has received at his QTH have been positiveand encouraging, | think
we'll have a fine organization in place within several months. The next step is for
all of us to start thinking about directors and executives for this new organization
Suggestions and nominations should be sent (o Dale at his QTH or to him here in
care of FR. AM'ers in each region (and as yet these regions have yet to be carved
out) should try to nominate a director that they feel will put some time into the
position and be someone that they think will represent their best interests, It will
be the directors that will shape this new organization, more than anyone else. As
Dale mentions in his update (on page 3) this month, a number of people will be
selected as interim directors and then a few months down the line we will have
elections continued on page 12
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K9KZ, will have more photos and information on this outstanding ham.




Product Reviews

Jupiter Superknobs

A couple of years ago Joel Thurtell,
KBSV, ordered a 75A - through the mail
and it arrved with a broken man tuming
spinner knob. After many ads in the ham
magarines he located another one; it cost
him $125. It was as a nesult of this expen-
ence that he st about o have some ne-
placements made. And not only were a
ot of the originals being broken but the
carly 75A-4s did not come with the spin-
ner knols.

He first investhigated the possibility of
having a duplicate made in plastic but
this proved tooexpensive. He then learned
of a process using computer technology
{computer numerical control or CNC)
whereby an exact duplicate could be ma-
chined from a sohid block of metal. Ths
information came from Ward Rehkopt,
KBFD), who is now a partner in the ven-
ture, The first one made was aluminom,
This knob was very attaractive and func-
tional but e went on o have one ma-
chined from solid brass and then had one
of the brass ones given a bronge fimish. It
is the Batter two that he s now selling, See
his ad on page A2 of this issue,

Joel sent me the knobs to try. | found
them all to look very attractive mounted
on the 75A-4. Because of the increased
wuight of the brass knobs however there
isachange in the feel of the tuning. | think
that | prefer the heavier feel that Joel's
knobs provide,

The knobs ane perfectly satstactory in
every way olher than the fact that they ane
not origimal. But for those people who own
carly 75A -4s that came without the spinner
knobor those whose knob has besn brobeen,
Jocd's Jupiter Superknobs will more than
adequatcly fill the bill. And maybe a num-
ber of years down the roud they will be post
as collectible as the 75A 4. NeCSW/D

Fine Tuning's Proceedings

“Fine Tuming's Proceedings” is an out-
growth of a newsletter called “Fine Tur
my” that's aimoed at those interested in
shortwave broadcast DX. It's basically a
collection of antiches bound into a single
book. Having not seen a copy of “Fine
Tumng™ | can’t comment on it, but the
copy of “Proceedings™ | received necently
= excellent throughout with lots of inter-
esting stufl for the readers of ER. 1 might
add that there wene annual edibions since
1988, The issue | have i= combined for the
vears 1992 and 93 1 is a very well done
production. Soft bound and containing
200 pages, it s well laid out and orga-
nized. The editor is John H. Bryant.

The artichs of inlercst 1o me were (as
you would expect) those that related to
vintage gear. Those were: “The Collins
515-1: An’S' Line Classic™ by David Clark;
"The Hallicrafters 5-38" by Chuck Dachis,
WDSEOC, "The Hallicrafiers SX-28: The
Classic Shortwave Receiver” by John
Bryant, "The HEO: Portrait of a Classic”
by Elton Byington, N2ZKXT and " A New
Method of Recalibration of Receivers,
BECYs, ete.” by Bennett Basore, W5ZTN,
Each of these articles listed above 5 ex-
ceptional. There are other good articles
in the book that werne of lesser interest to
me on eeeiving antennas, propagation
and modern recvivers. The price of the
book 1= $19.95 plus $4 S&H.

I you'd like toorder a copy they canbe
ordered from Fine Tuning ¢/o John H.
Bryant, KRR #5, Box 14, Siillwater, OK
74074 For a LSASE John will send you a
brochune that descnbes the contents of all
the Fine Tumings" Proceedings that have
been published o date. NeCSW/O



AM International Update

by Dale Gagnon, KWI1I
9 Dean Ave,
Bow, NH 03304

Ower the next few months article= wall
appear o kevp the AM community in
formed of vanous aspects of the forma-
tion of AM International as ot moves to-
ward bevoming a fully functional ongans
zation. Thexdeas put forth in thescartiches
are pot mine akmne bul a consensus of
what mod AMers Py talkasd to have put
forth. This artiche covers the important
position of AMI Regonal Dinector,

The Regronal Dhrector will be by desagn
the backbone of the newly proposed AM
Intermational organization. The directors
will ber respomnsablbe for eseential tasks and
optional activitwes o accomplish the goals
of AMI in their negions. A regional fo-
amed organization s supenor because
the regional directors will be close to the
AM activity in their geographies. The es-
sential tasks are important, bat necd not
betime consuming. Directors can, accord-
ing o Froe time and interest, add ophional
activities
Essential Tasks

1oAct as a member of the governing
AMI Board of Dircctors, This wall mean
expressing an opinion by phone or letter
on putstanding issues W other dircctors
and ultimately casting a vote where board
decisions ane called for. This would prob-
ably amount toonecall or letter permonth.

2. Becruit AMers in cach ARRL Dhiwvi-
sion in your negion to make appropriate
introductions to ARRL Diwvision Directors
and Sevtion Managers, Suggestod matern-
als and guidelines for this would be avinl-
able from AMI headguarters. AMI regrons
may contain several ARRL [hvisions o
this may require development of 4-6 con-
tact pooplhe. This tesk should be accom-
phished over a b-to- 12 month ].'h"l'ld

3 Intheeventol a ngulatony omsis, sock
AMI reprisentatives in the regon with

povernment contacts who can exert influ-
ence. AMI headguarters will providie po-
sation statemaentsand letter formats, ele. A
orisis regquining this kind of response oc-
cursonly onceevery several years, but it is
wise tohave contingency plans in place

4 Dvseminate AMI materals as e
quired. Lend out tapes, slides and AMI
signage. Keep supplics of AMI brochunes
and other relatoed materal on hand . AMI
members rogquesting materials would be
responsible for postage. This activity
wosttld amount o one oF Do oocurmenoes
per month on average
Optional Activities

1. Develop a list ol important amateur
conventons and swap movts in the region
as AMI promotion opportunities Identity
kwcal AM operators and encourage them
to promaote AM and AMI a the cvent

2. Dewelop operating, ovents and get-
togethers to stimulate regional AM activ-
iy

3. Write up regronal AMI activities for
publishing in the AMI report in Electne
Radro and the AM|Press Exchange. Innova-
tveactivity reports will stimulatea healthy
competition between regions for who can
have the most fun on AM!

4. AMI Net orgamization, Hopetully
seme AMI et activity will devielop on its
ewn, but Regional Directors may at their
pption specifically trget some equen-
cies and timesand reclaim " AM windows”
in their geography. This activity would
merst [ikely be delegated o AM operators
with appropriate Jocanons, equipment and
available time
Action

Dhiscuss with other AM operators
your arca who would make s gpood Re-
gional Dhrector. Send me letters identify-
ing these cand idates <o | can havea pool of
people to contact as the AMI organization
unfoids. Hopefully, an intenm board can
be put in place before mid-year to get the
organization upand running, Opaen noma-
nations and clhvtions could then occur
within 6-12 months. Mease give this mat-
ter your carme<d attenton. ER



ELECTRIC RADIO
IN

UNIFORM

by Walt Hutchens, KJ1KV

3123 N. Military Rd.
Arlington, VA 22207

"Military Miscellany"

As happens from time to time, the box
of odds and ends has overflowed so this
month we will “sweep down all lower
decks, ladders and passageways™. No
malingering now; we'll muster on sta
tions when this duty = finished and the
Master at Arms will be collecting names
Even More On The MBF

From time to time | ask my Lathor for
memores of Navy radwos he might have
seen; last summer’s visit with him broug bt
pay dirt. In the summer of 1945 dad was
Executive Offwer of the USS Palawan, a
repair ship assigned to ‘mother” about 60
mineswerpers as they cleared the mines
from the approaches o Sascho, Japan in
preparation for the invasion planned for
the winter of 1945-46. He remembsered
that they used rados made by Collins
and after a discussion of shapes, sizes,
and appearance we setthod on the MBF as
the ship-to-ship (60-80 Mcs) rad i on the
MINCS WS,

The column which coverad the MEBF
<ad that the set had boen used on small
ocvan-going, vessels but came 1o no con-
clusion about what kind. Dad’s "mine-
sweepers” was like switching on the light
Because some mines ane designed 1o be
set off by any disturbance in the Earth's
magnetic field, mineswoepers are built
with an absolute minimum of magnetic
material and oqui pment that grnerates
magnetic ficlds such as electric motors,
dynamotors and transformers. The hulls

are of wood and all the fixtures and as
much machinery as possible are made
from nonmagnetic materials, Even the
hand tools are of a non-iron alloy.

The MBF (covenad in the August, 1991
issue of ER) is umique among military
communications seis in being a
transformerless (AC/DCO) design. With
no power transformer, nodynamotor and
even an aluminum case it seems the per-
fect minesweep radio and that s almost
surcly the pob tor which it was built.

About 1947 the Navy (along with other
services) switched to UHF (225 o 400
Mcs) for this typeof communication. Most
varly shipboard UHF sets {TDZ and TED
transmitters, RDZ and EED recesvers)
contain Lar too much mon and are oo
heavy for sucha small vessel RCA'SMAR
UHF transceiver (used mostly by the
Marines) is.a possibility as the mineswerp
st does any reader know for sune?
More Mystery Radios

It dow=sn’t happen that often, but when
it does, collector Henry Engstrom,
KD&XWH, is a froquent offender. Yep,
Henry recently sent pages copied from a
manisal for yet another new” old military
radio

The Navy TOX covers 1 510 12 Mcs, 36
watts out on CW and 9 watts on phone,
using a 1626, 2 1625 and two 837s and
weighing 415 pounds. The cormespond-
ing, receiver, the RBD weighs 20 pounds
and uses 4-125K7 s, a 12K8, a 65R7. and a
&Ve. Both transmitter and recciver can be
continuously tuncd or operated on any
onc of four crystal-controlled channels.
Each unit has an associated dynamotor
supply with both 12-and 24-volt models
being, available



No, it isn't a folding umbrella that went through a hurricane, but the AS-408/U
antenna does fold up. You just unscrew the plate on top, push up on the lower set of
ribs near the centerand then carefully compress the outer ribs (there's a spring on the
center rod above the inner ribs, just as on a folding umbrella) until the whole thing
will slide into the tube at the left. The plate stows on the transceiver case. The
headphones (not those used with the set) are shown for size.

These are GE-made sets of about 1939
or 1940 design. The receiver is a near
RAX-clone; the right side seems to have
been stretched slightly, probably to ac-
commodate the RAX's control box func-
tions and the channel crystals. The trans-
mitter doesn’t look like anything else but
check that loading coil dial - it’s the same
as the one on the BC-191/375.

The TCX/RBD sounds a lot like an-
otherset, doesn'tit? The Collins-designed
TCSisalmost identical in shape, size, and
function and (though totally different in
design) was built at about the same time.
The manual says the TCX/RBD "is par-
ticularly designed forapplication to small
boats where weight and power are of
major importance”. Could this be a mine-
sweeper HF radio?

The TCS was built by the tens of thou-
sands; common in surplus stocks after

the war, it is still a frequent hamfest find.
Has anyone out there ever seen a TCX or
RBD?

AS-408/U

Writing about the May 1944 backpack
UHF set, | noted the unique folding an-
tenna - which unfortunately had been
lost from my set. At the time | had the
feeling that thesedelicate items were likely
to have been popular with the ham UHF
gang and were probably raretoday. Then
came a package from Ed Alves, KD6EU,
with a note: "Enclosed please find one
AS-408/U discone for your May equip-
ment. . ."

Ed sent several pages of info on the AS-
408. It is a lightweight collapsible broad-
band antenna for the military UHF band,
which was then 225-390 Mcs. According
to the info the antenna has an SWR of less
than 1.5to 1 over the frequency range. A

continued next page
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An RCA mechanical filter. Input and output transducers are located below the filter
assembly at the ends. The loop around the resonators at the center prevents the rod
from being bent in case of severe shock -- the ARC-65 was used in heavy bombers.

unique feature is the ability to fold up for
storage inside a 2" tube. The storage tube
clamps to the side of either the trans-
ceiver or the battery box. With the an-
tenna screwed to the top of the tube you
have a fully portable setup with higher
gain than (though not as handy as) the
short whip supplied with the set. Other
possiblediscone mounting arrangements
include being hung from a tree limb,
placed directly onthe ground, and mount-
ing on a 3/4" pipe; the low end of the
antenna has a female 3/4" pipe thread.
Under Procuring Service' thercappears
atantalizing note: "USN, BuShips for spe-
cial project”. BuShips was the Bureau of
Ships, then responsible for most kinds of
USN ship and USMC gear.1 wonder what
the special project was?
Those RCA Mechanical Filters
Writing in connection with the 75A-3
(ER, December, 1992) Ray Osterwald left
the impression that RCA never produced
a workable mechanical filter. However at
least two later RCA sets contained me-

chanical filters which — since they are of
very different design from the Collins
units —are probably RCA-made. The RCA
SRR-13A communications receiver (and
relatives, see ER for July, 1991) uses a pair
of 250-kes mechanical filters in the IF
assembly on the 1 and 3 kes selectivity
settings. In addition the ARC-21 aircraft
communications set and its SSB clone, the
ARC-65, use a 4 kes wide filter in their 300
kes [F's. The SRR-13A (etc.) were pro-
duced during the mid-to-late 1950's and
the ARC-21 dates from the same period;
the ARC-65 is from the mid-1960's.

I don't have a spare SRR-13A filter, and
evenif I did, | wouldn't bust it open to find
out what makes it tick; my bad experiences
with this go back to age 6! Fortunately,
however, | had a spare ARC-65 IF strip in
which someone else had already pried the
cover off of the mechanical filter.

At first glance the ARC-65 filter looks
much like the Collins unit (ER, Decem-
ber, 1992, p. 13) but it is actually quite
different.




The Collins filter disks vibrate as plates
with the disk conter and edges moving in
one direction along the length of the filter
assemnbly while a ring in between goes
the other direction. Coupling betwoeen
the disks is by three wires running from
disk to disk along the cdges,

The RCA filters used in the ARC-65,
however, consist of a solid metal rod with

machined to leave cleven cylim-
ders pined at their centers by small rods.
The two end cylinders are clamped, leav-
ing nine free. Each of the two cylinders
nearest the clamped ends has two wirnes
welded 180 degrees apart at the lace near-
est the center. These wires run down into
coils, Below there you can't see much and
I have no description but it would be
reasonable to goess that these are magne-
tostrictive transdocers like those used by
Collins but arranged to turn rather than
push and pull the cylinder edges. Cou-
pling between the cylinders is provided
by the rods at the centers,

There arca couple of possible modes of
vibration; my guess is that the one used is
the leftend of cach oylinder rotating clock-
wise while the right end is going counter-
clockwise. The filterappears to havebeen
adjusted during production by grinding
around the outside of the cylinders near
the center; this would lower the frequency
ol this mode.

This design is probably a follow-on to the
1940's RCA design referred 10 by Mr.
Osterwald. Certainly it 1sn't delicate as he
described the carbierone i should becasier
to produce than those used by Collins. The
twisting vibration of cylinders coupled by
mds at their centers is simpler than the
vibrations of a flat circular plate so there
should be fewer spurious modes, For rea-
sons too complicated for this small space,
the s of the individual resonators are
probably higher than those in the Collins
design, meaning a filter with steeper sides.
The thing definitely works: the SKR-13A
filter in my SRR-13 15 all you'd expect it to
be. Does any reader know more about this
interesting design?

More About Those Radioactive VR
Tubes

Dave Metz wrote (ER Letters, Novem-
ber 1992) that TM11649 wams of the
dangers of radivactive VR tubes such as
the 0A2 and 5651, Military radio collec-
torsareespecially likely toencounter these
so we will explore the problem a bit fur-
ther.

The=arare gas discharge voltage regula-
tor tubes. When the applied voltage
reaches a Jevel called the "striking volt-
age’ of 156 volts (thisand all the following
numbers are for the DA the gas inside
(neon or xenon | believe) ionizes and cur-
rent flows. In a circuit of the right resis-
tance the voltage across the tube will fall
to the ‘maintaining voltage” of 108 volts
and stay close to that value even though
the current through the tube varies widely
~ the range is 5 to 30 mA foran DA2

All gas discharge devices are some-
what 'flaky’. The striking voltageof a VR
tubeis affected by temperature, light (par-
ticularly daylight or a fluarescent lamp)
and RF energy to name a few; all of these
help start ionization by providing a little
cxira energy 1o the gas molecules,

As the tube ages, the striking voltage
often increases, unless the arouit pro-
vides ample voltage the tube may not
strike until the set is warmed up, until the
Iransmitter is keyed, or maybeeven at all.
If the VR tube docs not strike, the voltage
you thought was regulated may be thirty
or forty volts high and unregulated.

If, howoever, you put just a bit of a
radioactive substance inside the tubse that
‘extracnerpy isalways thereand striking
becomes much more reliable. There wasa
period (1 will guess the late 1950°'s and the
1960's) when military VR tubes contained
radioactive material.

The material in these tubes is a low
level emitter; there is no danger in being
around them or the equipment contain-
ing them as long as they are not broken.
However if radioactive dust or particles
from inside a broken tube got in a cut or
was inhaled or swallowed and stayed in

continned next page



thee body it would almost certainly cause
cancer. ldon't know if dust isa possibility
(the radioactive matenal may beina form
which can't produce dust) but TM1 1-649
warns that you should sev a doctor if you
get cut by the broken glass. Considening
the consexpuences one should assume the
wiorst

Perhaps ten vears ago, military dis-
posal sites started checking surplus ma-
terials for radnactivity. No such matenial
should be getting out now but somae ra-
dioactive tubes did escape; | have saen
them inequipment and at hamfests, (Both
thie tube and box should be marked with
the three-sectored radiation hazard sym-
baold, As for those which were caughit, you
can boet that some of the low level radioac-
tive waste our country stifl hasn't figured
out how o dispose of is drums full of
radiosctive VR tubes,

I don’t thank that a very large fraction of
the: VE tubw= which are in ovrculaton are
radivactive. When | pulled out the KJ4KV
i tatune by shoebox and checboesd the
seeven assorted DAY < it held wath a I"DE
7 (Certger counter), none of them was

e .
&

Radivactivity symbal

I suggest the following prevautions

{1} Never buy tubes markesd with the
radwactivity symbol. The small perfor-
mance improvement isn't worth any nisk
atall. Also don’t buy VR tubes with worn
markings; ook inside before buying
Meamarket tubes which may have boen
reboxed

(2) i youalready have such tubes I'd be
inclined to get nd of them since about hali
the tubess that go bad here cither break or
are broken while replacing them, Many
cities now have programs for disposal of
hazardous household wastes though you
may have to pay for the service

i3 It you break a radioactive tube or
omne you're nod sune about, turn off the
ventilation and put on a dust mask and
gloves. Pick up and bag the large pieces;
wipe the arca with a wet cloth. Seal the
proces, cloth, mask and gloves ina plastic
bag and dispose of as hazardous mate-
ral

Tubes woere not the only radioactive
parnts 1o escape from the military supply
system. The small meters shocbox holds
18 black face 1-3/4" square military
mueters; the PDR-27 says all but three have
radioactive faces. Moneof them is marked
tondicate radioactivity, Like tubes, these
are no hazard as long as they're intact but
most are casily opened, for example to
readjust the zero. DONTT DOVT,

The mann sourceof radwactive hazards
to the military set collector remains the
carly WW Il ground radios with radioac-
tive paint on exposed dials and pancl
markings. Not only can these flake or
wear away forming dust but the unwary
collector maght attempt to eefainesh Uhe st
sanding will create dust. I you use pamt
remover, the remover esidoe, any wash
water and the dust produced when the
unil dries will be radioactive. Even if you
st wipe one of these dials with a wet
pivee of cotton, you will have paint par-
tieles on the cottonamd when it dries, the
particles can get loose. | .

Sommae ol the WW r.ldlm.:rvqulh*'hcﬂ'
as low level emitters go - much morne so
than those meters pulled from the R-390s
The TEX and TBY are- among, the worst

Tha=ar hazardsare no worse than others
mn ham radw - T00-foot towers and 2N0-
volt power supplics for example — but
st as for the others you must take proper
precautions. Much more information
about radioactive sets including a list of
sets known to have the problem appears
in the June and August, 1990 issues
Frequency Meter FR-149A/USM-159

Most hams are familiar with the LS
Army's BC-221 and its Navy parent, the
EM; frequency meters designes] before
WW I and much prized when they be-



came surplus after the war. Whale casily
ten limes as accurate and stable as other
turabie oo il Lators moet of ws hud inthose
days, these onits ane not dinexctly cal
brated in froquency — you must look up
dial settings i a calibration book.

The FR-149 Frogquency Moter sd was
the military’s answoer 10 Uhese problems
- and it was improved in other arcas as
well. To begin with, this 1962 umt is fully
transistorized so there's no significant hoat
production even if you run it on the Bl
in AC supply. It can also be powered by
sin size "IY colls which go in g drawer at
the top of the front pancl

The BC-221 and LM have two bands
12510 250 kosand 2 0o 4.0 Mo, harmon
i allow use up o A0 Mo or so Faur
higher froquencics, there wene the B0
221 like TS-173, TS-174, and TS-175.

The FR-149 hae thres bands: 125250 ks,
251050 Mes, and 6510 18 Moy, the funda-
mental frogquency is shown directly on a
three-track film strp dial undera magnily -
ing lens, With harmaonics the unit covers
125 kst 1000 Maes continuously; tha har-
mionies are abulated in g book mouanted in
atray at the bottom of the panel. Operation
of the FR- 149 js similar to bhe bast modeds of
the parent sct=: it can be checked agains
internal crystals, has 3 miver and audo
amp s you can chock other agnals by soro
beating and has tone modulaton for weaeas
an algnmeent souroe

Military use of the FE-149 awms o
have ended a few yoars ago. While far
fewer 149 s were made than BOC-221sand
LM's (mine is s/n 9873 they show up
fairly regularly at Heamarkets, | haveoven
seen a few ‘mew in box' umits, these in-
clude a new pair of HS-33 headphones,
spare calibration crystals, cables, and
other goodics so they 're worth a bit more
than you might expect. If you get a usaxd
one, check to makee surne that the film stnip
dial works okay as the film s fragile.
There should be a negative for the dial
film packed i acan underthe chassis, gt
this printed f your dial sinp 1= bad.

There"s ome essential mod i feat o to be
made before trying o use the unit with
modern batteries. Remove the baltery
drawer and nole whene the two nivets
holding, the umper plate at the front of
the drawer come through the phenobic
menkator on the meade. Radw Shack and
some other modern I cells have a ndge
on the negative end which will touch the
end of the rivel on the right causing o
short on that string of cells. Tape over this
riwvaet, D eliel Che ot her ome alsao, hong it s
nob likely b comse trouble, Also clean the
ratsed battery contact on the nght and
butld it up about 1/167 with sokder to
kevp the battery away from the nivet.

Thi= = a fine unit for gencral ham ose
and certainly authentic for servicong any
post-war military sct; the neon lighted
film dial i~ a pheasure (o use. The FR-149
15 al<o one of the most niocly made Late
maode] military ss | have soen,

In Uniform Mhotos

From time to tme someone asks how
the photos which accompany thoese ar-
ticles are taken As you'd expect from
somione who leeds his antenna with a
twisted pair, the method s simple

The background ixa white flannel sheet
draped over the seats and backsof acouple
of straight chairs. Large scts siton the part
ot thawhawt which e on the Thooer in front
of the chairs, smaller sets or parts ane
placed on the chair scats. (The AS-408
photo s a floor shot; the RCA mechamcal
filter was done on the seat), Ineither case
the sheet covers the entire field of view
betind the item being photographed.
Larpge wrn b les are smood hed oot and the
printing process ‘washes out' the small
OIS,

I use a 1972 Nikon 'F camera with the
aperture af (/16 and the shutter on ‘B
which allows opeming and closing it
manually. The standard 50 mm lens
used unless the subpct roquires a closer
=hot, in that case | sorew on the necessary
chosc-upadapters. Thecamera ismounted
onacheap tripod. The film is Kodak Plus-
X.

confinued on page 34



The Cullms 75A-Series Recewers,
A Legacy of ngh ' Quality

by Ray Dslerw.ﬂd NHIIM‘?
10679 West Dartmouth Ave.
Lakewood, C0O 80227

All of the umgue anoritry in the e
cover was developod in a speaial post-
war enginecning, program which was s
upand personally directed by Art Collins,

Why = it that a ham receiver first pro- By Lite 1953, this spexial team had begun
duscnd thirty-seven yoears ago, in termes of o show some good resulis of the five or
basic receiver performance, s snll fully so years of work in pew circuilt concepts
competitive with contemporary desagns? and hardwarne design Their progresscan
What 15 there about the 75A <1 that makes b followesd indimectly today by scanming
it so nlrinsically “radi” that theirr own- the Collins ads which were entithad “SSB
ers become very unwilling tochange? Isit Engmecring Notes"™ in the ham maga-
bevause the A1 may be fiusd with only a aimes of the penod. Erme Pappentus,
VTVM and a solden ny, iron T 1= it the fevl K&EZ, wasa Collins CRGINMCCTING SUPeTVE-
of the comtortably large and velvot- =or in Codar Rapids ot the time. His in-
smooth vernwer dial placed at exactly the volvement came when, as he puts it, “Art
right height on the panel? Maybe it could Collins grabbed a bunch of my engimeers
be a quiet moment in the shack, when the and assigned them to o spevial propect
translucent Kilocyele dhal s illuminated team that was headguartensd inoa little
in the warm glow of a type 47 lamp that metal building behind the Collins main
we get attached o, Or, maybeat’s thebig plant The sideband cireuits used 0 all of
Simpron S-meter we remember, as it kicks the Lateroguipment cameont of this group.

Part 5 The 75A-4 and the Single-Side-
band Fra

up sharply, announcing that the 13X sta- We developed the product detector cir
tion you've stayed up so late dor has k- cuits, further improved the stability, re-
nally arrived. It also might be the super- duced audio distortion, and did the other
sharp selectivity that's available, as fel- things that were required for good single
low net members ane quickly separated sideband operation.”

from band noise. Surcly it couldn’t be the It should be pointed out that although

fact that the nig was made in lowa, USA,  Collins designed original eircuitry and
could #? It » probably not one single  smproved existing basic designs, we
thing so much as a combination of all is should remember that 1t was Edwin

features that produces this devotion Howard Armstrong who gave usthe prin
Designed 1o be a high-performance,  aplesof regeneration and heterodyne sig-

single-sideband e, the 75A 4 did nal comversion, which are put to such fine

not neghact the other modes and opera- usean the T5A-4

tors, and offers oquivalent high paerfor- Engineer Cone Senti, WOROW, ook

mance. Being totally new imside and out- deigns from the SSB progect team and
side, it was nearly 4 inches narrower than combined them with what had been

previous A-line receivers, and consader- learned 1o date with the existing 75A-
ably hghter. It began the trend towards seTies revevers, producing what we know
smaller and highter radio oxuipment toeday as the 73A-1 Introduced in March,
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Collins 75A-4, S/N 5396. This receiver left final test at the factory 6-6-58, and was
purchased 1-7-59 by Wendell Fletcher, K6KOJ, at dealer Gil Severns, Hemet, Califor-

nia.

1955, it was, along with the KWS-1 trans
mitter, the first Collins equipment de-
signed expressly for single sideband ser-
vice. QST reviewed the 75A-4 in the "Re-
cent Equipment” column for April, 1955
Over the years, thousands of operators
have come to develop a great respect for
this receiver and for its capabilities.

Mr. Senti, as with all of the great engi-
neers of his time, is relatively modest
when it comes to talking about his life's
work. He did mention that "When you're
working on a receiver, you spend a lot of
time in the screen room!” | asked him
what the toughest obstacle was that he
overcame during the 75A-4 design pro-
cess: "Well, getting Mr. Collins” OK on it
was the toughest! He was very active in
the design. He knew what was going on
with the project every day, and would be
always looking over your shoulder. He
would usually try the new equipment out
at his house. He had a real nice ham shack
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out there with nice beam antennas, and |
spent many an evening there, making
changes that he wanted to suggest— try
this’, or 'move that over there', or ‘let's try
these instead'. (It's obvious that the 75A-
4 embodies whatever performance that
Art Collinsthoughta good receiver should
have.)”

"Generally, we'd build one or two of
what we'd call anengineering breadboard,
which was a pretty shaggy looking thing,
with resistors pasted on resistors to get
values zeroed in. Then we'd build maybe
two engineering models, which had basi-
cally the same circuit as the breadboard,
but were prettier to look at and nice
cnough to take some pictures of for ad-
vertising, brochures and so forth. Right
off we'd build a pilot run in the factory of
maybe 20 to 50 units. Quite often these
were sent out to various dealers and
friends of Mr. Collins for evaluation.
They'd use them for several weeks and

continued next page



T5A -4 from provious pagse
make comments about them. Also any
problems which showed up during that
preproduction run would be taken care
of Then, generally we'd build athousand
units at a time on most of the ham gear,
That was dooe in a little factory about 20
milesoul of Coxliar Rapads, a litthe farming
community callod Anmimosa. The ham gear
was put together by farm gals, mostly
They knew how to give you a day’s work
for a day's pay. They were very good
prople and wore very conscwentious. The
ham gear was built out a1 this place nght
until the tter emd”

“Assoon as Rockwell took usover, they
frguered out that bam equipment was pust
a loss leader and doevided to drop it, and
start making money on military contracts.,
So they dropped the ham gear st like a
hot potato, but they kept the service de-
partment for a year or so, and then it was
dropped too. | pity the poor guvs out in
the field who don't have any connections
and have to scrounge parts. | see the
prices of the parts in some of the maga-
#ines and catalogs and it s sometimes as
much as the equipment cost new!™

In addition o being a new standard of
COMPAnson in communications rveiv-
ers, the 75A-4 also made signthcant con-
tributions to national defense and to the
maintenance of world peace, something
not much other ham gear can claim.
Shortly after the introduction of the new
amateur S5B line, the Collins Radio Com-
pany became involved ina very unusual
project with the United States Air Foroe.
Known as Project Birdeall’, this was a
point offort between Ant Collins and two
AirForce generals, and convinaingly dem
onstrated the effectiveness of single-side-
band radio on world-wide commumca-
tions circuits. Ermie Pappenfus and his
enginecring depariment was directly in-
volved in this work. Here are his rocolboc-
Hons:

1 went on several SAC (Strategic Asr
Command) lights all over the U S down
to Texas, and 1o some other places testing

single-sideband equipment for the A

Force. We operated all bands from a big
old Air Force transport plane. On the
plane, we had installod a brand new 754
Aanda KWS-1, imto which we had plugged
special sets of Adr Force crvstals to get us
on their command freguencies. Collins
had =ct up a big commumications station
at the engineening building in Cedar Rap-
ids, later called Communications Cen-
tral. If the Air Foroe couldn’t communi-
cate with thear network around the world
tor some reasaon, The Codar Rapads station
would jump inand assist them, as we had
somu high- power transmitter= at thetime,
S kalowatt tor ssdeband. The Collins sta-
ton also assistod on some of the Presi-
dential flights,

“The way the=w workd - wide tests started
was bevause Caneral Curtis LeMay and
Caeneral Butch Griswold were the Com-
mander and Viee-Commander of SAC,
and both of them were hams. They werne
familiar with the 75A-1 and the KWS-1
equipment, and one day they came over
to the plant and talked to Arthur Collins
about single sideband . A few weeks Later,
in the engineering lab, we made a special
setup, which usexd o 75A-4 and a KW5-1
tor single sideband service. Later, wo did
A permanent mstallation i a big C-97 Air
Force plane, The cquipment ran on 400
Hoerte AC, and worked quate well there.
There was no modification necessary to
the power supplies to run at that line
frequency. Eventually, SAC dispersod
that plane all around the country, and
then later to Turkey, Spain, and way out
imtor the South Pacific o test single-side-
band. They would have a radio roll call
eviery hour to make sure they had com-
munscations, bocause at that time wee had
airplanes in the air with atomic bombs on
them that had o e ready to go at any
minute

“On miost of the st flights Art Collins
was along with them, as he was a boensed
prelot and interested inaviation. After two
dead stick landings with his Bonanza, he
decided that he wasn't going to be flving
any more?



o

A 75A-4 and KWS-1 aboard an aircraft during the period when the airforce was
evaluating SSB for military use. Photo courtesy of Harry Snyder, WORN.

"The whole single sideband Air Force
program started because of the75A-4and
KWS-1 we installed on that SAC plane.
We demonstrated the equipment, and
they realized just how far they could talk
with single sideband, com pdn\l with the
old stuff they had. They decided that they
really had to have it in order to have
command and control of their airplanes
while in the air. | think single sideband
and the 75A-4 probably kept us out of a
war.

"The Collins airborne installation was
used fora coupleof years, [ think, starting
around late 1955 or early 1956. After they
saw how successful it was, the Air Force
let a contract to Collins to develop the
high power transmitters and the special-
ized communications equipment they
needed, includingthe ARC-58, which was
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asingle-sideband, multi-channelairborne
set that we made thousands of.

"As far as | know, there were never any
green 75A-4s for the military. As far as |
can remember we never painted any a
different color, and none of them was
specially built under mil spec.”
75A-4 CIRCUIT DESIGN

The75A-4 iscrammed full ofcircuit good-
ies originally developed out in that little tin
building at Cedar Rapids. From Ed
Andrade’s product detector, toGene Senti's
passband tuning, the 75A-4 introduced cir-
cuit concepts still enjoyed in more modern
equipment. It really represents an entirely
new design philosophy from the rest of the
A-line receivers.

The 75A-4 front-end represents a major
design philosophy change from any other
HF receiver of the period. The Collins SSB

continued next page



Underneath the 75A-4 cabinet lid.

project team recognized that given typical
noise levels, a 7-to-10 dB receiver noise
figure is perfectly adequate 90 percent of
the time, even on 100 meters. Therefore,
extreme sensitivity was traded off for the
higher dynamic range figure needed in the
increasingly crowded HF radio environ-
ment. This wasaccomplished withthe6DCo
pentode amplifier, the standard front-end
tube for Collins until the S-line was discon-
tinued. The remote cut-off 6DC6 was de-
veloped for television receiver front-ends,
where similar problems with IMD were
encountered. The 75A-4 i1s 14 dBm less
sensitive than the 75A-3 or 75A-2, at -127
dBm. However, the dynamic range has
improved significantly. My evaluation re-
ceiver, in factory stock configuration, mea-
sured a blocking dynamic range of 90.2 dB.
The 2-tone, third-order dynamic range
measured 88.3 dB. These numbers confirm
what is already known, that the 75A-4isin
the "high-performance” class of receiver.
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Anothersignificant changeistheinclu-
sionofa built-in 100 Kc. calibrator, which
uses a 6BA6 in a modified Pierce crystal-
controlled oscillator. A Pierce oscillator
operates in the parallel-mode for stabil-
ity. The oscillator portion of this circuit is
.!t'ilm“_v a Pierce "triode”, in which the
pentode screen serves as the equivalent
triode "plate”. The cathode and suppres-
SOr are bvpasa'd to ground, forming an
clectroncoupled oscillator, which pre-
vents changes in the plate load from pull-
ing the oscillator frequency. This calibra-
tor has good short-term stability. Al-
though the crystal is mounted in a sealed
can and uses a ceramic socket, long-term
driftis a problem, and the calibrator must
be frequently re-set. There have been some
modifications published to increase the
calibrator marker level on the 10 and 15
meter bands by directly substituting a
6BZ6, and this works well.

In order to have the same tuning rate



Bottom view of the 75A-4, Thecabinet serial numberreads 5396. Otherrecords indicate
a "factory serial number" of 5-396 and a "customer serial number" of 396. This might
be part of the reason S/N's are not sequential.

on 10 meters as on the lower bands, an
additional position on the bandswitch
was added, giving a 10 meter "low" and a
10 meter "high"” selection. The low por-
tion tunes 28-29 Mc., and the high portion
tunes 29-30 Mc. This requires an addi-
tional bandswitch deck in the RF ampli-
fier plate circuit because of the added
trimming capacity, and an extra crystal
position was required for the 1st crystal
oscillator grid and platecircuits. Also, the
10 and 11 meter bands were given their
own antenna coils, to further increase
image rejection.

In connection with the additional 10-
meter switch position, the 1st variable IF
bandpass is now 2.5 to 1.5 megacycles on
all bands. 6BA7's are retained as the first
and second mixers, and the double-tuned
first mixer output is unchanged from the
earlier receivers.
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A newly-designed PTO, a type 70E-24,
was used in the 75A-4. Its electrical de-
sign is similar to that of the others, but it
isstronger mechanically, and critical com-
ponent selection provides even higher
stability than before. Its output range is
1.955 to 2.955 Mc., to produce a fixed 455
Ke. IF from the second mixer.

The 75A-4 design fully integrated me-
chanical filters into the IF amplifier strip,
by allowing up to 3 of them to be plugged
into chassis sockets, and to be selected
from a front-panel switch. In contrast to
the military receiver designs, thereare no
ceramic trimmers on the filter termina-
tions in the 75A-4, probably a cost-saving
measure. To make up for filter insertion
losses, a 6BA6 pentode amplifier directly
follows them.

Following the fixed selectivity provided
by the mechanical filters is a variable

continued next page



THA-Series Receivers [rom previons page
notch filter, of a new design which e
placed the venerable crystal notch of the
1930 This mew filter use=s both halves of
a 12AX7. The first hall 1 a cathode fol-
lower which = used 1o fond a regenera-
tiveamphificr, the sovond hall of the tubse
The cathode follower serves to buffer the
amplibiers input voltage, The regenera-
trve amplibier has a vanable bridged-T
filter in its plate load, and being a series:
tuned circut, it provides a decp null al
FOSOT N,

Normally. a variabde bridged-T filter
won't provide a decp noteh when used in
IF circuits abowve 100 Ko However, in the
73A-4 arcut, the etfective Q of the plate
filteer conl (1.26) 1= raisaxd by meansof the (Q
multiplication action in the regenerative
amplifier. This gives an offoct ssmilar toa
crystal notch, but avoids the distorton
which 5 so typical of the IF response
curve on either sade of the crystal notch
The adjustment resistor, K36, grves the
deepest null when set at 1/4 of the reso-
mant impedance of the toned circuae.

Lintortunately, due (o short-term deifl
of the lilter components, a carctul align
ment of the rejection filler arcoit to pro
vide the deepest notch usually doesn’t
Last too long, and the long-term effective
notch depth is less than what was avail
able with the 75A- s orystal notch. Hand
sedection of T73 and (74 to provide the
lowest possible temperature cocificwent
will hielp, but they are inside the Alter can
and are hard Lo gt at.

As il a sharp repection notch working
against the steep skirts of a mechanical
filter wasn't enough, Mr, Senti also gave
us mechanical "passband tuning ™. This is
a scheme where the rear of the FTO can s
mounted in a bearing, and connected via
a flexible metal strap to the shaft of the
BFO tuning condenser. When the opera-
tor moves the passband tumng controd,
he can change the position of the interfer-
enoe relative to the fived mechanical filter
skirts, without changing the beat note or
the dial frequency. Thene 1= no separate
BHFO pitch control. The effect 1s 1o “shove”
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interferenoe outside the hlter skirs, and
it e extremely effoctive when the system
15 in proper alignment. Nobe that in this
arrangement, in sharp contrast 1o mod-
om passband tuming circuits, no addi-
nonal BF conversion stage s mogquined.
With no additional moang, there s no
vhanoe for additonal distorton products
o show up, and all we getane the benefits
ol the selectivity! Passband tuning was
first used on the Y544 I invention
should be credited o Gene Senti

There are two stages of conventional
455 ko IF amplibcation. In many modifi-
vation articles, it is advised to change the
valoe of K46 o 47K, and KBS0 10 68K 1o
increase [F gain. 1i this is done, be sune to
change K47 1o 1| Watt. Be aware that tistal
rocerver gam distributon will be affocted.

Cene Sent provided deluxe dual de-
twctors as well, Mot only s there a tube
diode for AM detecton, but BEd Andrade’s
product detector is included for CW and
S50 Iis interesting to notethat in all of the
modification schoemes Uve read, not once
did anyone mention changing the prod-
uct detector bocanse it works «o well as
designed.

After the detectors 1= 3 dual-diode au-
dio nosse limater, which s adjustable from
the front panel and chips on positive and
negative peaks. It s effoctive on AM, but
unfortunately it all but sl on CW
and SSB. There wore many “fiss" olfered
over the years, and it wasoven the subpect
ol a multi-page Collins service bulldin,
In short, whal they said was that noise
pulses are simply siretched out in the
selectivity so much that by the ime audio
limiting i reached, limiting action is inet-
fective. After catching heat about this
problem for several years, Collins releasoed
the type 1360 -1 noise blanker for the 75A-
4 Using a separate 40 Mc. receiver o
convert noise impulses to IF blanker
pulses, it works OK, but is nearly impos-
sible to find . The blanker was reviewed in
ST November, 1959, and was also used
in the KWM-1 and KWM-2 ngs for igni-
tion notsc suppression in vehicles,



A.mphﬁn! ACE e o] i the recenver.
A sample of the IF voltage i prcked off
after the socond E amplitier and fod toan
IF AVC amphlifier. Following the amph.
fier 15 a doal diode. A small O bas
voltage s placed on the doetestor half 1o
provide delayoed ACC action. The sevond
halt o the dotector tubse is wasd a5 an IF
AGL noirse hmster. By clipping, the noise
pulss befone deteston, they ane pre-
vented from charging the AGC line and
reducing gain durning the nose puolse do-
ration. In spite of precautions, thene ane
several problems with the AGC, and they
will b discussed later.

Instead of the BE gain control beimg a
simple voltage divider across the AGC
bias linee, a separate bias rectifer and a
"gain gate” was added. In the previoos
designs, changes in the RF gan control
setting would not only change the m-
pedance of the ACC hine, but abo would
change the gam dranbution in the con-
trolled stages. Inthe 75A -4, using a wwpa-
rate bias rectiber provides an solated,
low-impedanoe AGC ine, which further
minimizes blicking and distortion with
strong, signals. To visualiee its acthion, a
higher impedance hine would form a
longer time constant with the AGC by-
pastcapaitors This longer time constant
wortld muan that acontrolled stagemight
b ddriven into distortion betore the ACC
could respond to prevent it The gain
gate, the second half of the bias rectifier
tube, decouples the RF gain control from
thee ACGC hinee This s dome <o that the
receiver's gain distnbution s not dis-
turbed by changes in the RF gain adpest-
ment. Cam distribution s critical in keep-
ing all of the controlied stages operating
in their incar regions. Changes such as
these came dinsctly from the S5B spocial
propcts team at Collins, and Cene Sentr's
insight into what Art Collins would ap-
prove ol

Toropotf the design of this completely
new receiver, the audio section was re-
done. The 6AQS single-endod outpul
stage was retained, but it s now driven
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from o two-stage tnode preamp. Both
halves of a 12AT7 are used to drive the
output tube. To reduce distort ion on sig-
nal paraks, the 6AQS grd bias = taken
trom a much mone claborale resistive
voltage divider network. There s addi-
tional RF by-pasang, and if all of ths
wasn't enough, negative foedback was
addind to further edooe distortaon. A
sampheof the outpat iranslormer savomd -
ary 15 piked off, and apphicd via R71 10
the cathode of the first audio preamp,
giving roughly 15 dB ot inversae leedback.
This helps to smooth out the audio re-
sponse, aned b reduce the effect of DO
core suturation on audio pt*.lkh. COImEmn
with small audio outpul Iransiormers,
Some modibeation artiches recommaoend
changing E71 o 100K to rodoce the feed -
back, and to load the audio gain pot with
a | Megohm resastor to further lincarnze
it Fve nover fooand thesae o bee foo wsctul,
bt they ane tun to ry
CONCLUSION

Dhser b spraces bimetatsons, there will be
one additional mstallment of this senes
which will deal wath the many modifica-
tions published over the years. Hopetully
this will serve as a guide o neaders wish-
ing to change therr receivers

The P5AA was produced until mid-
T4, whaen it was discontinued in favor
of U 7551 This brought the Collins A-
line equipment to an end, in the natural
progression of techmical development,
The intent of this seres of articles has
been to provide a clear pacturne of these
recewvers, and of the times they woere pro-
duced in. Surely they will stand as some
of the classie communcat /ioms eneTs
of all ume. ER



PTT Modification For the Johnson Viking Ranger

by Hank Scharfe, WeSKC
P.O. Box 6160
Nogales, AZ 85628

Whowver devisod the IFTT modification
forthe Viking Ranger wasconfronted with
avery complex OFERATE switch. A lot of
switching, functions anc deagned imto that
curstom swilch and it is not a simple task to
add a conventional I'TT misde

Although the modification works very
well, when the OFERATE switch is in the
PHONE mode, the nig is really 50%
PHONE and S STANDEY . When the
FIT line s grounded thru the
microphone’s I'TT switch, the nig is
switched to HPE PTHONE

Unfortunately, it i hard to tell what is
geng on, becawse the RED Transmit light
isalways ON when the OPERATE switch
15 m PHONE (regard less of what the PTT
s domng) and the front pancl meter 1s not
Hlumimated. Another inconvenienoe is that
o penerate a contimuous carrer, the OFF-
ERATE switch must be in the CW mode,
or in PHONE with I"I'T switched ON

There are a couple of ways (o smarten
up the RED status Hght, One is to hang a
TSV AC relay across the external antenna
connector (43 and to rooke the lead to the
RED light thru the relays contacts. The
RED light will turn on only when the
external antenna relay cireuit is energised

Theother option is toadd another set of
contactstothe T circuit. 1 the EFf modi-
fication has nil vt boen made, a Potter-
Brumficld KA 14DCG-110 (A"DT) relay can
be substituted for the FF] recommendoed
LM-11, which is only DIPDT

Before proceeding with any modifica-
tion though, it i probably a good wdea to
review the modification procedure in the
Ranger manual. It is included in both the
Ranger | and Ranger 1l manual with the
Ranger ll version being superior.

To wpdate the Ranger | procedure, add
the following statement atter the List fine
of Paragraph F3.4 at the top of page 21

Connect alead fromierminal bol SWAA
to the normally -chosed (INC) contacts on
the same sade of the relay. Ref: Page 21 of
the Viking Ranger Il manual

This addmonal modification disables
the fimal amphificr during Standby, which
in turn reduces the nose generated by the
final while you are rveiving,

It the EF)-recommoended LM-11 relay
has already boen installod, check that the
above mim modification has been made

It a sevond relay (SPDT) i= o be in-
stalled, its logical lovation is the platform
righi above the OFERATE switch that con-
tains VI3 and V14 Don't pay any atten-
ton to the fact that VI3 and V14 do mot
agree with the tube designations on the
main schematic. The error is strictly aca-
demic. One tube (6ALS) has 7 pinsand the
other (12AU7) has 9 pins and there is little
risk of interchanging them.

I could say that | selcted a Potter-
Brumficld EM-5 with a 2500 ohm coil, but
I really think it selectid me. It has been
lurking in my junk box for at least 25
years, but Tooks new., It is only 2.5 inches
high and fits on the VI3/VIA platform
perfectly. Its mounting holes line up with
unused holes that EF) punchid in the
platform a long time ago. 1 put its 2500-
ohm ooilin series with the 10,000-ohm col
of the LM-11 and they both snap in to-
gether. The current thna the PIT switch is
still 10 mals, which is a good current to
kewep the dry I'TT switch comtacts “alive™.
I did not notice any change in the relay
spovd of operation

Atter acvomplishing the FF] modifica-
non (Verson 1) for the first two sets of
contactson the LM-11, connect the 3rd set
of contacts for the LM-5 (SPDT) nelay in
the tullowing manner

1) Kemowve VI3 and V14 from the plat
torm located diretly abowve the OPER
ATE 5w

continued on page 34



anywhere on this band

AM FREQUENCIES

2 Meters - 144.4, calling freq., activity in most cities; 6 meters - 504 calling freg.
10 meters - 200292 operating window, 12 meters -
meters - 21 400 - 21.450; 17 meters - 18150 calling frex); 20 meters - 14256 for
the nightly net starting at 540 CA time; 40 meters - 7160, 7195, 7290 arc the
main frogs. Westooast AMers net every Sunday afternoon, 400 PM on 71680, 80
melers - 3870, 3880 and 3885 are the main fregs. Westooast swap net Wednes-
days nights, 9400 PM on 3870. AM Swap net Thursday nights, 7:30 PM on 3585;
| 160 meters - Gray Hair net every Tuesday at 800 PM EST on 1945 Mostly
sporadic summertime activity, but during the winter signals can be heard

24965 calling freg, 15

From the Editor:

The Christmas Weekend 160 and 10-
Meter Conlest

Although the level of partiopation was
hagh for this contest relatively few logs
have reached ER at thas date. This indi-
cates to ma* that the ‘contest” was of less
interest than pust getting together

Jerry, KIGUP, sent ina log with a total
of 31 contacts; 28 on 10 .and X on 160, He
said he didn’t domuch on 160 because he
was having difficulty getting s DX-100
fired up forthat band . Healso commented
that he l.'trmripnrld some sporadic-E
propagagation on 10,

Another log received recently was from
Paul Maikrang, KB2ZMUQ, who worked a
total of 33 stations, all on 16l except for ]
10 meter contact he made with lan,
GIINUM, in Belfast, Ireland

Mext issuie we'll announcoe the winners,
I you haven't sent in your log yet, please
do 5o in the pext week or two,

AM Activity on 15 Meters

I've bewen hearing mone and mone AM
signals on 15 meters. Recently | contacted
Andy, NSJET, (one of the stalwarts on that
band) for a list of the more active AM
stations thene Here's his hist

Ken, WAGBOX, Warren, K2LXW,;
Howie, W2ZNEM, Lloyd, WOSYH, Bob,
K7SW, Bob, WTRSLY, o, KCACFE; Frank,
VESNT, Norm, VEANE, jJerry, KIGUT
and Cenee, WTMXM
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Andy says that there's always some ac-
tivity on 15 exoept when 10 opens up, then
there is a mass exodus to that band. He
also added that towards evenang he has
been working VKsand Z1 s from his QTH
in Texas, with no difficulty at all. | think
we're goang 1o find increasing activity on
15 as 10 deteriorales

I'veboen thinking about a 15-metercon-
test for late March. One idea 've had 1510
make it an "AM International” contest/
jmbiores, The obpsct wonld be to see just
how many DX stations in how many coun-
triess all of us AMvrs could cumulatively
work. I'd ke input from AM'ers on thas
next contest, I'd like o know how we
could make the contests better and more
interesting for everyone. N6CSW/Q

THE BRASS
POUNDER
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The AT-1: Heath Gets on the Air

by Chuck Penson, WA7ZZE
Box 2414
St. Paul, MN 55102

The year was 1951 and the Heath Com-
pany of Benton Harbor, Michigan was
relaxing, a it on the handsome profits
made from their ever-growing line of kit
test equipment products. Heath was also
beginming to ook for other markets to
explore. There wene a vancty ol optusns,
but in 1951 opportunity called CQ. The
creation of the novicee class loense in July
of that year was Heath's chance to get on
the air, and they decided to test the water
{or the ether, if you prefer) with some-
thing simple and imexpensive. A smartly
designed, affordable, novice transmitter,
Heath's engineers concluded, would be
just the ticket.

A LITTLE BACKGROUND

In retrospect, it is casy 1o see why a rig
like the Heath AT-1 would do soowell
Browsing through a QST from 1952, it's
clesar that thoere wasn't very much to choose
from in novice transmitters - and what
there was left something to be desired.

The Elmac A-54, for example, was ex-
pensive - ST withoul a power supply -
and it used a VIO, Same with the Conset
Commander. Novices had 1o be rock
bound. The Harvey Wells Band mastoer
Semor was nioe, 1f somoewhal cumber
some. It was also a bit pricey for the
novice - $110 withowt a power supply.
The B&W model 5M was a spartan little
rig. but you had 1o swap coils and it cost
$85 without a power supply that was
advertined as "availabliewoon.” The Lottine
moded 240 was about ax mice and for the
same $45, it included a power supply

The Clobe Scout, the Merssner 2-CW,
and the Sonar SET-120, were all docent
rigs but missed the mark for vanous rea-
SO,

Even when they had a good product,
companies almost always missed on the
prce. Remember, wi'ne talking aboul
1952 here - when 50 bucks was nearly a
month’s rent. The Eldwo TR-75-TV for
instance was an attractive kil and was
mitenscly marketod 1o the novicoe - but
sold for S601. The WEL Trotter was oer-
tanly on the might track, but the kit was
al stevp at $H. Then there was the
Phlmone novice transmitter. Definitely
not much o kook a1, it was a bane bones
open chassis unit that used swapable coils
anad ram only two bands. But it was a ki,
it had a power supply, and the S30 price
tag, may have compensated for its Lack of
avesthetios and featunes,

Heath looked carctully at these ngs
and obscrved that while most would get
vou on the air, many were much oo ex-
pensive and none was a marvel of engi-
necring.  In studying the competition,
Heath realieed that allod these rigs lacked
al lisast oneol lour strategic factors needed
o sucoend: engineering, teatures, price,
and acsthetics. With o combination of
insight, creativity, and the uncommaon
commen sense thal would soon make it a
howschold word (il least in the shack),
Harath had figured out the vuation for
what we now refer tooas "value”, With
this equation in hand, it was a simple
matier o plu:.’;l in the vy ol a bwst-
=clhing transmitter

Heath knew that the basic ancints for
small transmitters could be had from any
handbook, and that those circuits worked
well Engincening, they concluded, was
not a problem. The featunes they nooded
o include could e denved as a COmpos
ite of the best of the competinon. And
didn’t requure a Phui? 1o design an aes
thetwally attractive ng. As for the price?
Heath had purchased tons of war surplus
clectromic parts for pennices on the dollar
Enough said



Introduced in 1951, carrying a $29.95 pricetag, the AT-1 became an instant hit and
launched Heath into the amateur radio business.

And so, armed with the "value equa-
tion” (and tons of parts), Heath set out to
build a novice transmitter - and a reputa-
tion in ham radio.

Work on the transmitter probably be-
gan early in 1951. It was designed by
Roger Mace, who had been hired specifi-
cally to get the new amateur radio effort
off the ground.

The result was the AT-1 - Heath's first
serious venture into ham radio. It was
released just in time for Christmas 1951,
was an immediate success, and quickly
began showing up in shack photographs
on the pages of QST.

DRESSED FOR SUCCESS

With the AT-1 you got six-band opera-
tion, one knob band switching, full me-
tering, plenty of power, and a built-in
power supply. In addition Heath pro-
vided prewound coils, "rock bound” con-
trol with provisions fora VFOand a modu-
lator, all wrapped up in a nice looking
two-tone gray cabinet. (Heath's famous
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green color scheme was still a few years
away.) And yougotallthis foronly $29.50.
Heath had done its homework. Hereat
last was a rig designed not only for
functionality but for form as well -atrans-
mitter that worked well and was nice to
look at. Indeed, the AT-1 was a rig with
all the features needed to succeed.
While it was advertised and sold pri-
marily as a transmitter for the novice,
Heath knew better than to limit at AT-1's
appeal. The AT-1's non-novice frequency
coverageand VFO/modulator provisions
made it attractive to the higher class li-
cense holder, while giving the novice a
clear "upgrade path."
A CLOSER LOOK
Like all of Heath's other products, the
AT-1 was offered only in kit form. (As-
sembled versions of Heath's products
wouldn't show up for another 10 years.)
The kit included prewound coils, single-
knob band switching, key click filter, AC
line filtering, and "profuse shielding”. It
continued next page



Top-side view of the chassis.

stood 8 1/2 inches high, 13 1/8 inches

wide and 7 inches deep. The AT-1
weighed in at about 13 pounds and was
built on a copper-plated chassis,

The front panel included driver and
output controls, the band switch, plate
on/standby switch, meter grid/plate
switch, and main power switch. It also
included the crystal socket, meter, and
key jack. On the rear apron was the
power cord, an SO-239 antenna connec-
tor, and two octal sockets. One of these
supplied power for a VFO and the other
was an input for a modulator, though
Heath never made one for the AT-1.

Early ads described the AT-1 as operat-
ing on 80, 40, 20, and 10 meters. Laterads
added 15 and 11 meters, though the band
switch never listed more than the original
4 bands.

The power supply ran around 400 volts
at about 100 milliamps, enough to yield
about 30 watts of input power (variously
advertised as 25, 30, and 35 watts). A
wobbly iron vane type panel meter pro-

vided PA plate and grid current readings
-and made tuning a maddening task.
CIRCUIT DESIGN

Justlooking atthe AT-1, oneis tempted
to conclude that it was lifted from an
ARRL handbook, but in fact the opposite
may have been true. While the basic
circuit elements were well-known, the
small, simple, band switching transmit-
tersof the AT-1 variety didn't start show-
ing up in the handbooks until 1957, al-
most five years after the AT-1 hit the
market.

Ads for the AT-1 referred to "time-
proven circuits” that would "ensure years
of trouble-free operation”. Indeed, the
AT-1's 6AG7 Colpitts oscillator and 6L6
power amplifier circuits were time-
proven. Heath used these designs be-
cause they had beenaround for years and
they worked well. Heath's engineers saw
noneed to reinvent the wheel, they needed
only to give it a little spin. And spin it
they did. To prevent coupling between
the oscillator and amplifier coils, Heath



Underside of the chassis from the rear.

ran the oscillator untuned on 80 meters.
On other bands, it was run as a tuned-
plate amplifier or doubler stage. On the
higher bands, the 61.6 ran as a doubler to
minimize the possibility of parasitics.
Opurati(m on 15and 11 meters was done
on the 10 meter circuit. With a capacitor
here, a resistor there, a big rotary switch
and a handful of coils, Heath engineers
coaxed the transmitter into stable opera-
tion over a six-band range. And they did
it for under thirty bucks.

Though Heath advertised the AT-1 as
its "latest addition to the ham radio field",
it was in fact their first serious entry.
Prior to the AT-1, Heath had only the IB-
1 impedance bridge, and the AR-1 gen-
eral coverage receiver in their "ham ra-
dio" product line - both released in 1950.
While the IB-1 probably found its way
into a few shacks, it is doubtful that any-
one - even a novice - would have consid-
ered the AR-1 (or the later AR-2) as the
receiver of choice even though the AR-2
was briefly advertised as the "perfect com-

panion” for the AT-1. The AR series re-
ceivers were a six-tube superhet design
suitable for casual SWLing. They had the
selectivity of your great grandmother's
carhorn and wouldn't stay put no matter
how long they had been warming up. But
I digress.

All things considered, the AT-1 was a
reliable, affordable, feature-packed trans-
mitter that by the standards of the day
and produced a stable signal reasonably
freeof clicks, chirps,and hum. And what's
more, it looked great.

To complement the AT-1, Heath re-
leased two companion products: the VF-
1 VFO ($19.50), and the AC-1 antenna
coupler ($14.50). The VF-1 used a Clapp
oscillator (a modified Pierce circuit) built
around a 6 AU6 stabilized with an OA2.
The AC-1 employed an "L" type tuning
network with a neon indicator. It used a
tapped inductor, an air variable, and a
three-section low-pass filter with a 36mhz
cutoff. It was designed for end fed ran-
dom wires.

continued on page 33



Radio of Today and Tomorrow

by David Sarnoff, General Manager, Radio Corporation of America
Reprinted from the New York Sunday Herald, May 14, 1922

Iant 2
Wave-Lengths

There ane two main points m this pro-
oss which appear confusing o the Ly
mind. The first 15, how does the ship op
erator know when he 1s to be called? The
answer s that he does not, e listens;
maintains a “watch,” durimg which time it
is his duty to be on the alert for signals
intended for his ship, hearing his call, he
answers, and the message is then for-
warded. The sevond question = How is
imterfercnoe, confusion of Messages,
avinded when several stations ane work-
ing at the same time? This 15 a matter of
tuning and wavelength; that is, the radio
waves are of definite length just as the
ripples from a stone made on waler are ol
ditferent length measured from peak to
peak. Transmitters are adjustod to radate
a specied length of eloctro-magnetic
wave, and the moaving instruments ane
also made sedoctive, o as 10 Peoeve as
nearly as possible only the desired wave-
length. International regulations govern
the kength of wave on which the various
classes of messages ane sent, For example,
shiptoshoretraffic is generally conducted
on 60 meters; the call for a ship or coastal
station is made on that wavelength. 1f the
air is not congested at that moment the
message is then transmittod on that wave-
length; but if it happens that several ships
are working in the vicinity, toavoid inter-
ference, theoperators, by agreement, shift
to a band between 300 meters and 450
meters or a band of wavelengths above
1800 meters, also designated for this class
of message tratfic.

A great number of messages thus can be
transmitted through the air at one time
without causing interferenceorconfusion.
The generally used wavelength bands run
from 200 meters, used by the amateurs, up

to 20,000 meters, employed by commier-
clal trans-ocvanic stations. Control of the
length of the radiated wave came in the
carly stages of the development of radw
communik stion and thes feature obviowsdy
has contributed largely to the rapid ox-
pansion of the present day system.
Trans-Oceanic Radio

The vastiess of this system today is
little appreciated by the general public. A
score of nations in Europe and Asia arein
regular radio welograph communication
with Amenca and malhons of wonds are
exchanged in a straight commercial mes-
sape busmess operated day and night

A great network of high-powerstations
is required to maintain the world-wide
system of the Radio Corporation ol
Amenca; powerful transmitiersane located
in Massachusetts, Long Island, New Jer-
sev, Califormia and Hawan. South
Amenica, too, will soon e adequately pro-
vidad for, and already America is con-
coded the foremost position in the matter
of commercial radio communication, The
correspondent stations abroad are located
in the important communication centers
ol Europe, Hawaii and in Japan.

In the accomplishment of the reliable
trans-occan srviee which prevarks today,
radio wlegraphy has made some wonder-
ful stndes in technical development. The
old time “spark” station has made way for
a newer type, transmitting signals carmd
anacontinuous wave, through which spoed
and accuracy have been increased and in-
terference roduced toa minimum. This great
improvement is largely dueto the develop-
mend of the Alexanderson alternator, a ra-
dio froquency machine which gives an out-
put of 200 kilowatts, and which s pro-
duced by the General Electric Company.,
More than a dozen of these machines have
been installed in American Stations.



Marked increase in the radiating offi-
chency of these transmitting stations has
come, oo, through improved design and
apphcation of the multiple tuned antenna.
And of cqual importance s the corme
sponding development of long-distance
reception, whereby messages are now
automatically transferred from the receiv-
ing station over land wires diredt 1o a
single office, located in the heart of New
York's financial district, there to be re-
cordid automatically at high speed inink
on paper tape by special recorders and
transcribed on message blanks by opera-
tors

By this method, elimination of the hu-
man relay at the necciving station has been
effected, an obvious saving in time and an
aidd 1o accuracy . OF still more rooent date s
the new method devised by which two or
more radio signals may simultancously
be transtered 10 the central operating, of -
fice over a single wire, and the concurment
development of dievices which make it
possible o receive sig nils from four Euro-
pran stations on ond receiving antenna
without mutual interference

Only a few "high spots™ have been
touwched in the foregoing reference to the
radio system existing at the present day; it
includes, of course a commeraal organi-
zation represented in principal otes by
branch offices, and a messenger servioe
adequate to take cane of message trafhic -a
traffic which has grown within the past
two years to somaet hing more than twenty
per cent of the total business handled by
seventeen cables connecting theold world
with the new,

Radio Corporation of America

The Radio Corporation of America was
formed as the result of an appeal from
Covernment sources calling upon the pa-
triotism and vision of the great electrical
industrics in the United States toestablish
an Amencan-owned, operated, and con-
trolled radio communication company,
powerful enough to meet the competition
of the radio imterests of other nations and
o develop the new arl o the greatest
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possible service of the American people
and the American Covernmenl.

The supreme inventive genius of the
country, the greatest organizing ability,
and the most powerful resouroes wene
placed at the servioe of the new ant, with
the result that radio has made greater
strides in the past two years, than it had in
the ten years previously. The Radio Cor-
poration of America now enpoys the ben-
efits of the highly developed manufactur-
ingand researchorganizationsof the Gen-
eral Electric Company, American Tele-
phone & Telegraph Company, Western
Electric Company, United Fruit Company,
Wircless Spevialty Apparatus Company
and the Westinghouse Electnic & Manu-
facturing Company together with its sub-
sidiary, the International Radio Telegraph
Company
Broadcasting

The greatest feat of radio telegraph
broadcasting, was the opening message
sent from the Radio Central Station on
Long Island, the super-power plant erected
by the Radio Corporation of America. The
station, the largest plant of its kind in the
world, oceupies about ten square miles of
land, and when completed will cost about
S$10,000,000. It was built to send messages
toa great many countrics simultaneously.
On November Sth Last, it was officially
opened to service by President Harding,
who by pushing a button in Washington
started the apparatus on Long Island and
automatically sent out to the whole world
a message of greeting from our nation’s
Chief Executive. That message was e
ceived simultaneously in twenty-eight
different countries. It was recetved di-
rectly as far as New Zealand and Austra-
Iia, Japan and in South America. It was a
feat of broadcasting, that meant practi-
cally an instantaneous encircling of the
globe with a single message. It was one of
the crowning achicvements of modemn
radwo.

Tuming to the discussion of the par-
tially developed radio telephone, the ba-
sic principles arc exactly the same as m

continued on page 32



Bill Shortz, KA9BZM, is shown in his vintage shack. He works for the Indiana State
Police, Communications Division.

I
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Jim Wilson, NU6H, at one of his several operating positions. He is a regular with the
3870 west coast AM group.
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AM'ersatFlagstaff, July, 1992. Back row, left to right: Clyde, N710K; Don, KV7S; Russ,
K7RLL; Art, KB7LOQ; Bill, K7VZP; Dana, K7OBB; Gary, WA7WOQ. Front row, left
to right: Bob, K7POF; Larry, WOOGH; Dave, W7GZ; Barry, N6eCSW/@

-

AlFeder, W1EOX. Hehas several operating positions, plusa large work area contained
in a New England farmhouse that was built in 1840. He says that he's had to add extra
supports for his shack in the form of steel columns and beams.
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On the Trail of the Valiant Low-Output Problem

by Rob Brownstein, NS6V
3881 Winkle Ave.
Santa Cruz, CA 95065

The two topics of conversation one
hears most about Valiants concern the
"pinched” quality of the stock audio sec-
tion and the poor efficiency of the final
amplifier section. There are several solu-
tions to the first problem, but the second
has proven to be much more elusive

With my Vahant connexcted to a 50
ohm dummy load and wattmeter, and
properly adpsted, the output measuned
between 110 and 120 watts at a plate
current reading of 450 mA on the pancl
meter. This was frustrating. At a nominal
plate voltage of 600 volts, and a plate
current of 450 mA, the input power is
approximately 270 watts, At 120 walts
outpul, the efficiency is a paltry 44 per-
cent — way short of the efficiency one
expects from a class C RF amplifier!

Like others | have spoken with, | at-
tacked the obvious first. Adjusting the
grd bias to a higher voltage level had
hitthe effect. Increasing the grd drive level
also had only a slight effect on the output
power. | tried different 5763s, different
61465, checked the values of all the pas-
sive components in the final amplifer
and pi-network oulput circuits, even
checked the power input line to see if low
utility voltage might be at tault, 1t all
proved futile,

Then one day | overheard Pat,
WBSGKZ, alking to a W5 on 10 meters
AM. They were discussing the Vahant
ctficiency problem. Pat, it turned out, had
done all the same things | had done, and
then did something | hadn’t done. He
verified the panel meter’s reading. Or, at
beast, he tried to veridy it

With a preasion milliammeter in the
system, Pat compared readings. He found
a wide dispanty between the calibrated

meter and the paned meter. When the
pane] meter read 450 mA, the calibrated
meter read something like 340 mA, Pat
went on to create a small chart equating
panel meter readings to those measuned
by the calibrated meter, and pasted it
onto his Vahant's front pancl. When he
adpusted his loading fora real 330 mA on
AM, his output power was, of course,
sigmificantly higher than when he had
redied solely on his panel meter’s reading.

Stealing a page from Pat’s book, | de-
cded to investigate whether my Valiant's
poor showing had the same underlying
cause, Was my panel meter giving me
erroncous data, too? 1 put the Valiant on
the bench, connected the dummy Toad
and wattmeter, and tuned for a 450 mA
reading, Despite my urgings, the watt-
meter rested at about 112 watts,

The 0202 ohm shunt, R58, forms a cur-
rent divider network with the meter's
mternal nesistance when the meter switch
1 placed inthe plate position. 1§ the meter's
readings are oo high, that means the
shunt’s value is too high and too much
current 15 being diverted through the
meter. Or, perhaps the meter is no longer
working properly. | decided to find out
which it was, but | lacked a known-good
ammeter of sufficient range. Instead, |
innovated using the tools | had on hand.

| turned the rig off, made sure the high
voltage had been bled off, and unsoldered
the terminal-strip-connected end of R58.
It looks like a short picoe of wire located
at the end of the 7-lug terminal strip near-
st the 6146 XV5 socket. In the shunt’s
place, | wired in a 2.0 ohm nesistor fash-
wned by winng 5, 10 ohm (1 /4-watt)
resistors in parallel (1 verified the resis-
tors combination’s value with a digital



multimeter (DMM) on the 20-ohm range

It read 200 ohmsT), O end of thee resis-
tor combination is soldered to the kst lug,
on the termmal strip, the other end =
connocted 1o the ground luyg, nearby

With the Valiant s settings unchanged,
1 turmed ot om, ket ot warm up a few min-
utes, turned on the By supply and keyed
it. | IMPORTANT —~ belone turning the
Valiant on, and keying it, make sure the
panel meter switch is NOT in the plite
position, or you will severely overload
the meter! | read the voltage drop across
the 2 0-ahm resistor with the DMM, and
got a reading of 172 volts. That meant
that the actual current flowing through
that shunt was 36l mA (0.72 wvolts/2
ohms), not 450 mA. Like Pat’s Vahant,
my Valuant's panel meter was reading
wo high a value in the plate curment
mode. Was it also reading oo high a
value in the grid and modulator switch
positions too?

In AM maode, and with therig properly
adjusted, 1 read the modulator bias cur-
rent. It was reading 50 mA on the panel
meter. Beading the voltage across the
4 ohm shunt, K59, | found 0,022 volis,
or approximately 55 mA. That was close
enough. Samilarly, with the panel meter
ingnd position, and the drive and exciter
controls =cd for a reading of 8 mA on the
pancl meter, the voltage drop across the
5.1ohm shunt, K57, read 0039 volts. This
meant the gnd current was actually about
7.7 mA. That was also close enough. In
pssence, the meter soemed (o be working,
properly, and the problem was that shunt
R58 had oo much resistance.

To get my panel meter o read much
closer to the actual plate fand screen)
current, | measured the voltage drop
acroms the 20 ohm shunt and adprstad
the transmitter for a voltage reading of
0.90 volts(eg 450 mA x 2ohms). Then, |
turned off the Valiant and bled oft the
voltage. Next, | removed about 1/2-inch
of insulation from the unsoldersd end of
the shunt, and bent the end back about
1/4inch, | resoldered it 1o the lug at the

bend, thus shortening the wire's effective
length (and nesistanced by 1/4 inch. |
turmed the Valiant back on, waitexd for it b
warm up, keyed it, and read the panel
meter. It now read 340 mA, and the watt-
meter read 170 watts of output. That was
certainly more like it. The moral of the
story is don’l take panel-meter readings
on faith.

It your Valtant sevems a bit short on the
power end, there's a good chance your
plate-current shunt is causing too high a
reading, and you arc not really fully
loaded. Shortening the shunt's effective
length will reduce its resistance and bring
the panel meter's reading more in line
with reality. You can do the pb with a
known-good ammeter. Stmply sample the
serves current through the shunt and com-
parethat with the panel meter’s readings
Or vou can do it using the approach |
used. Youmay havetodo the unsoldenng -
bending-resoldening routing a few times
until you gt a close-enough match be-
tween panel meter readings and actual
current, But it 1% sure is nice to know that
your Valiant isn't really only 44 percent
efficient! Will we Vahant jockeys now run
out of things to talk about? Somehow, |
doubt it. ER

Footnote:

Several people who have done the au-
dio mod that | described in the Davembyer
mant of ER (844) have brought to my
attention that | inadvertently omitted the
gnd resistor on the 12AU7. Here's how to
correct that omission

Remove the 200-pF capacitor shunting
the audio gain pot. Add a 470K resistor
from the 12ALU7 grid to ground. Altema-
tive values for the input network ane(d. | ].'IF
couphing capacitor, 47K mpul resistor, 4.7
M gnd nesestor and 100 pF (gnd resastor)

byvpass capacitor



LETTERS

Dear ER

AM Intermational was started on 20-
meters by Fred Qwwnn, Wedl)S, Hill
Dunaway, WB6HTS; Alan Gamman,
Z1.2UD and Bob Burstall, VK20R on 23
April, 1967, The initial mecting included
Hugh McKee, K6YA, Laszlo Kiss,
WBAILN and Margot Gwynn, XYL of
WS The last AMI bulletin was Au-
gust-September, 1967 duoe ta the death of
Secretary Margot Gwynn,

The new AM International might con-
sider the following asa prolude to the by-
laws:

1. Our basic aim is to promote national
and international goodwill through ama-
teur radio communication with the har-
monious cosperation of amateurs using
all mode= of transmasswon.

2. AMI 1= dedicated to bringing about
the good fellowship and fnendly coop-
eration enpoyed by all amateurs duning,
the carly days of amateur service

3. AMI is our representative, the unify-
ing body within the AM fraternity, dedi-
cated to bringing about and maintaining
the rightiul place of AM operation on the
amateur bands,

4. Tostimulate interest in ex perimental
design and construction of communica-
tons equipment ulimately providing a
reservoir of echnically compotent per-
sonnel trained to improvise in the event
of natonal emergencies.

5. It is our intention, through the per-
cuasion and cooperation of AM opera-
tors, to swk out sections of each phone
band to establish regular AM operations
in these segments.

Vestal R. Lester, KeHQI

Dear ER

I own e of the largest Collins collec
tions in Burope, but | also have other
ecuipment like Central Electronws and

Hammarlund; strictly American made. |
would like very much to have a regular
AM QS0 on a weekly or even daily bases.

AM in Furope is slowing growing up.
Most of the AM'ers are English or Rus-
sian. | beliweve | am one of the very few
Itahian AM stations.

I | could be of some help for your most
valuable progect, please don’t hesitate and
let me know what [ can do for "AMI Eu-
rope’ (Sounds great doesn't it?)

Alberto Sannazzaro, TK10CX]

Dear ER

Bravo WAIVIB! What a wonderful ar-
ticle in QST magazine. What a coup for
AM and vintage operation. Paul is cor-
tainly io be congratulated for this fine
article. It has been said that if you ane
trying o creake a good impression you
want o put your best foot forward. We
have really put our best foot forwarnd
when we expose AM through the efforts
of Paul Courson. Paul is certainly the
epitome of what wethat have bevn on the
bands for a long time expect to hear from
an AM operator, He is a gentleman, a
knowledgeable ham, and has a great
sounding signal from the Annapolis arca,

It might appear that we have finally
goneover the topwith this recognition by
the ARRL and QST magazine. First we
are acknowledged to exist by being listed
in the considerate operators guide. Then,
we have this fine article by Paul touting
the virtues of AM and vintage operations.
have always been of the opinion that one
reason we AM ers have such atough time
with interference isthat thee AKRL did not
recognioe AM as a legitimate mode and
this feeling was mercly taken up by some
that would deny AM a placeon the bands,

Again, congratulationsto Paul and also
to the ARRL whom | have supported for
years with my membershipand subscrip-
tion to QST It looks as though my loyalty
has finally been rewarded.
Andy Howard, WA4KCY



Dear ER

There is an error in the circuit diagram
on page 21 of the Jan., 93 issue: The +
terminal of the power supply s shown
connocted to the (common) ground bus.
The + termunal lead should stop about (1.5
inch sooner If this change 1s made the B+
will be applied 1w the proper terminal of
the output transformer, the 50 K plate
decoupling, resistor of V2A and one ter-
minalof the SEMND/ RECEIVE switch. Thae
way it is drawn, the 22 K filter resistance
following the 7 henry choke, or even the
6X5 will likely be destroyed! as thereisa
“crow bar” across the power supply out-

Please don't consader this a “gottcha™
Reading the article, looking at the neat
construction, and secing the tubed circuit
diagram woere st delightiul. Made me
recall, almost with a pain, the long-ago
winding of the coilson a cardboard sheewe
of an Evercady D cell using #30 enam-
elled wire with one end anchored o a
doorknob. It was used ina one-tube, bat-
tery powered, regenerative set with a
1Q5CT. It was built in part to get a Radio
Merit Baclge as a Boy Scout when I was 12
years old!

! Some manufacturers of the 6X5 ap-
parently allowed solittle spacing between
the collinear positioned anodes that arc
ing would occur between them, nest to
the continuous cathode surface at only
moderately over specihcabon currents
There may still be a few that have expeni-
enced this malfunction in my unk box
(alomg with the 27's, 6OG's, W)'s, 45's, 46’51,
Jerry (¥Halloran, WHLGT

Horst Geipel's response:
Dear FR

This is in response toa letter which was
sent 1o you by Jerry O'Halloran, WSEGD
As ths letter contains 4 csmection to a
grave error [ made when | drew the sche-
matic for the WAONUH receiver pub-
lished in the Jan /93 (#43) raue of ER, |
hope that you plan to publish .

It is 50 casy to overlook a glanng mis-

il

take after proofreading. As a technical
consultant before my retirement | wrote
hundreds of reportsand published many
articles. It never failed o amasee me how
many errors remained ondetected by my
own repeated prootreading. Yot when |
Eave my mane<ripl (o somoone else for
proofreading, they were spotted imme-
diately.

In the case of the error detected by
Jerry, all ecan say is that my Rapidograph
pen obviously went that 1/2-inch farther
that | intended it to go, | hope nobody
burns up a precious X5 because of this
[Lgyi]

Speaking of the 6X5, | had no idea that
that tube was so touchy before | reoeived
that intere<ting bit of information from
Jerry

On the other hand, | recently found a
tube which sevms to be virtually inde-
structible. It is a 2E26 by an unknown
Canadian manufacturer, which | am us-
ing in the companion transmitter lan ar-
ticle om that rig will appear in the March
issue. Ed | o my regenerative receiver. In
that transmitter, when the key is un-
plugged the cathode of the final is auto-
matically connected to ground by the
switch contact of the key pck. Twice so
far (that shows how flaky I'm getting in
my old age) turned the transmitter on to
let it warm up and left the room not
realizing the key was not plugged in.
When | rturned the room about 3 min-
utes Later in both cases, the strong odor of
baking paint immediately told me what
had happened. The transmitier was
running without a load that whole time,
The plate current meter was pegged, the
transmitter cabinet and the power trans-
former weretoo hot to touch and the plate
of the 2E26 was glowing bnght red, Yetin
both cases, after | plugged in the key and
connected the antenna, the waltmoter
showed normal poweroutput! Some tube!
As | mentwned carber, 1 don’t know who
the manufacturer 1s. The only markings
on the tube ane: "Canada 2E26.

Horst Geipel, WAONUH



Radio of Today and Tomorrow from page 25
radio telegraphy. With the radio telephone
the voice control of the electro-magnetic
wave is substituted for the telegraphic
signal control; vacuum tubes replace the
old time coil and coherer; but everything
else remains the same in principle, except
that in telephony, as stated, the wave s
modulated orchanged inaccordance with
the vibrations of the human voice, exactly
as is the case with ordinary currents for
wire telephoning,

Transmission of speech or music has
been made possible almost entirely by
development of that marvelous device,
the vacuum tube. In physical appearance
it resembles an ordinary electric light, but
inside the glass bulb are three metallic
clements, a plate, a filament, and agnd. A
single one of these vacuum tubes, of far
size, can deliver as much high frequency
power as would run an ordinary fan mo-
tor, or aboul onc-sixteenth horse power,
There are tubes now being made which
genernate a power of twenty kilowatts, or
nearly thirty horse power,

What are the possibilities of radio tele-
phony when the art will have developed
to the approximate perfection of wireless
telegraphy? Rtisdifficult to keep one's foct
on the ground in contemplating the sub-
pct. It staggeers the imagination. Think of
radio telephony as a means of better un-
derstanding between man and man, creed
and creexd, and cven nation and nation

Ona recent Sunday, while l wasathome,
1 listeniad toa sermon delivened by radio by
Dr. Foster of Newark; it was a sermon on
religion. His opening remarks, ran somie-
what as follows: 1 cannot address you as
citheens of Newark, because my voice is
being heard beyond the lmits of the city. |
cannot address you as fellow Americans,
because my voicre is being heard perhaps in
Cuba, in Canada, and in Central America. |
cannot address you as brethren of my faith,
becauseonly a very insignificant part of the
groat number whoane listening to me anc of
my own faith. And thencfore, | must ad-
dress you as fellow human beings.”

He struck achord which, | am sure, was

a2

answered by every intelligent man or
woman within the hearing of his voice,
regardless of religious affiliation, regard-
less of nationality.

Consider that the great difference be-
tween man and animals s the fact that
man can express himself, and that human
beings have the ability to make others of
their kind understand what they think
and what they would like them to know,
With the coming of the telegraph, man
learned to transter that power of expres-
sion toa telegraph operator, and thence to
the wire. With the wire telephone, he founed
that he could himself send his message to
agiven point. And now with radio broad-
casting he can radiate not only his mes-
sage but his very personality; and that
power is a very wonderful one.

To be concluded next issue.

Editor's Comments from page 1

My hope is that AM International be-
comes all that we want it to be and that it
will endure for years to come. As | men-
tioned in a previous issue, | see the
organization's most important role as a
protector of AM, a group that can respond
quickly and effectively to any FCC peti-
tion that might be threatening to AM.

But there ane other roles a good organi-
zation could play as well. One would beto
oducate the rest of the amateur popula-
tion regarding AM and to change the way
AM'ers are perocived by the rest of the
ham population. Brochures, slide shows
and demonstrations at club meetings and
hamfests would be very effective ways to
do this.

AMI will have a continued presencein
ER. I'l always have space for minutes of
meetings, financial reports and bulletine
to members. In the near future, when di-
rectors and executivies have been nomi-
nated, Tl pnnt the ballots in the maga-
zine. Tm going to give all of my support to
AML. | think this organization is vital to
the future of AM. NeCSW/IQ



Heath AT-1 from page 23
VARIATIONS

In its foure-year production life the ba-
sic crrcuit never changed,  There were,
however, a number ol subtlechanges and
variations to the AT-1,

The most obwvious of these are the knobs.
Early units were supplicd with black
Collins-like knobs while Liter versions
used the “modern” looking gray knobs
used by the companion VF-1 VRO and
later on the DX serwes transmutters. This
probably revolved around Heath having
astockpile ol the black knobs they needed
to wse up. Why they didn’t also use these
knobs on the VF-1 VRO = not as casy 1o
explain. Allavailable ad photos show the
AT-1 with black knobs.

Another cuniosity is the key ack. Early
umits usaexd a standard 1/4 inch phone jack
while laterones were fitted with the single
contact mcrophone pok ussd Bater{as the
mic connevtor) on the DX-60 and the
Lunch Box series, among others. Since
the later IXX-20, 35, 40, and 60 all used the
1/4inch phone gack lor the key, about the
only explanation for the use of the single
contact connoector on late model AT-1s1s
that it wasan experimaent that didn't work
out, As with the knobs, all available
advertising photographs show the AT-1
with a 1 /4 inch key jack.

The crystal socket also changed over
time, Eatly units used g phenolic socket
that stooxd out from the front panel. Later
units wsed a flush mounted  porcelain
s k.

Internal parts changed constantly (if
not in value then certainly in manufac-
turc) because of the vaganes of the sur-
plusmarket, from which most partswhere
aoquined. Regardless of the source Heath
never sacrificed quality for availability.
From the beginning, Heath enginecrs in-
sisted on, and used, high quality parts. In
Later years, disputes between Heath's en-
gineers and accountants over what parts
to buy would begin to cause problems -
but that's matenal for a future arhicle

The AT-1 was on the market only four

years - in production through 1956 Un-

i3

fortunately, all the records from Heath's
carly years have been thrown out <o it is
impossible to say bow many AT-1s were
made. To further complicate matters,
AT-1sdid not have serial numbers. It is
likely that the total number sold was
only a few thousand. As a rule of thumb,
Heath powsded an annual volume of
around 1000 of any given product to get
any kind of return on their investment.
Wecan guess that the AT-1 was success-
ful enough though, since Heath officials
gave the go ahead toradditional amateur
prsdusts

Indead, the AT-1 set the stage for one
of the most remarkable stones m ham
radio, and Lnd the ground work for what
may have boen the most extensive ama-
teur radio product line ever offered by a
singlecompany - more than 200 kit prod-
ucts, not counting their test ogquipment.

To be sure, the AT-1 was not a marvel
of engineering. It was, however, very
much a marvel of insight, creativity, and
UNCOMMOon comman sense -gualitios that
would become the Heath Company’s
stock in trade,

| think Heath found these qualities in
those boxcars of surplus parts.  Heath's
engineers had o learn carly on 1o inne-
vate and to find creative solutions to the
various design challenges that they faced.
In the “lemonade from lemons” school of
business, the AT-1 was just the first les-
s Heath was was o quick study and
the lessons they learned served them
well,

The year was 1951 and tor the Heath
Company of Benton Harbor, Michigan,
the marvels of engineering - and a new
chapter inamateur radio - lay just around
the comer, ER

Editor's Note

Chuck will be contributing, other ar-
ticles on the Heath company, hopefully
on a regular basis. He has been collecting
Heath equipment and rescarching the
company for several years.



PTT Madification for Viking Rangers from page 18

2) Remove V11 (5R4) and V12 (6AX5),
if they are going to bein the way.

3 Remove the three screws that secure
the platform to the three standotfs. Swing
the platform “over the side” and out of the
way.

l{ Locate the rear dock of the OPERATE
switch, which = SWAR

5) Remove and discard the black jumper
between SWAB-3 and SWAB-5.

6) Do not remove the RED (14) lamp
lead from SWAB-, probably a groen wine
SWAHB-5 1s below SWAB4 and SWAB3 =
directly abowve SWAR-4

7} Move the 63 VAC () lead from
SEAB-5 up to SWAB-3. At this point, the
RED lamp will light only when the OPER-
ATE switch is in the CW position

8) Connect the now empty SWAB-5 1o
the normally open (N contact of the Jrd
pole of the 3MDT relay or to the only NO
pole of the SPOT (LM-5) relay

9) Connect the wiper of the above relay
oy the most comveniont sourceof 6.3 VAC,
which may be:

A)SWAB- 3ol the OPERATE switch (EF]
designates 6.3 VAC as "Z27),

B 63 VAC lug on the terminal strip
mowented on the VIO enclosune, or

C) Hot side of the GREEN (1-3) front
panel lamp.

TheRED -4 front pancl Transmit lamp
will now light when the OPERATE switch
isin PHONEand the ITT line s grounded.

It will not light when the final s dis-
abled in the TUNE and STANDBY modes.

Tt will Light when the OPERATE switch
is in the CW mode.

This is probably the best that can be
achieved without converting the
STANDBY maode 1o a PTT mode, and it
appears to be very adequate I'TT scheme

The big negative eature of this PTT
modification s that a I'TT microphone
must be used. No provision has been made
to force the Ranger 1/ into Transmit
other than by grounding the PTT line

To overcome: this shortooming without
dnlling an extra switch hole, etc, 1 in-
stalled a I-megohm pot (with a “pull”

switch mounted on the back) in place of
the original Audio Cain Control R21,

By just pulling "out” the Audio Cain
knob, the RED light comes ON indicating
that the Ranger is in Transmit. You may
find this to be a mone convenient way of
keying the PTT line with some broadcast-
type microphones. ER

ER In Uniform from page 9

I darken the room and place a watch
with a swevp sexond hand just out of
camera view on the floor. A 60-watt
frosted bulb in a 67 bowl reflector gives
the light | point the light away from the
equipment and open the shutter. Then |
note the position of the second hand and
begin to ‘paint’ the set with the light,
moving it in large arcs around the camera
but always keeping it pointed at the sub-
pct. This fills in the shadows and gives a
minimum of reflections and bright high-
lights — exactly what you want for docu-
mentary photos

When the time is up, | turn the light
away and close the shutter, Ty pically vach
photo is shot six or seven times with
exposurnes of 5, 10, 20, and 40 seconds; for
close shots | shoot two of the short expo-
sures and for longer ones the long expo-
sures gel the oxtras,

write the final caption after the photo
is taken but before the setup is changed.
The exposed film 1= mailed with the ar-
ticke; the Electric Radwo printer picks the
best shot of cach group,

This method (not my sidea; | have heard
it from several sources over the years) is
almost foolproot; in thinty-some articles
we have never had a picture fail to come
out. Any camera with an (/16 stop and a
tme setting which allows manual opera-
tion of the shutter will work; at 1/16 the
quality of the lens does not matter. The
camera must not move so you need a
solid floor and must not be oo vi
in moving the hght. | hit the camera once
in a while but the extra exposures take
care of that. ER
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VINTAGE EQUIPMENT ONLY

ER
P.O. Box 57
Hesperus, CO 81326

Phone/FAX 300-247-4935

DEADLINE FOR THE MARCH ISSUE: MARCH 3

FOR SALE: Repair amd restoration on all
vintage exuipment, 35 years expoertence. Bar-
ney Wionters WHKSOL 83070 F. Mansficld Ave.,
Denwver, CUY BOZAT, (3003 715314

FOR SALE: KAZVUE estate: NC 300 reve, w/
matching spkr, stal calibrator, VIIF convert-
ers, manuil, posd comd. - 5250 Knightkit T
60 AM SOW omibr, w/manual, YO cond, - $30;
Heath Sixer, VO cond 25 lHoward
Woinsteln, KW, 15 Lakeside D, Marlton,
NJ DBET-270d. (D0H) 271 el (), (B09) 06
A30M (nd

FOR SALE: Jobnson '\"lhr]“ SN, om the air
S600 (1"U only); Collins K I88/51]-3, rack
mounied - SHNEL Heath Apache - S50 (PPU
il‘ll:ﬂ. | Lallicrafters Skynder 5 110, pio cabinet
S3E TCE {CAY 47153} “range E™ tuning unit;
BC-&10 &35 108 MH: tuning umit.
WANTED: Latayette HE 10 (KT 2000 revr. Jum
Jorgensen, K9K], 1708 Ouwnard. Downers
Growe, [L 6516 (708 857 4704

FOR SALE: Collins S Line aluminum knob
mlays: small (exciter /I'A tuning) - §1; 300L-1
52, spinner / plain (main tuning) - 53, Chartie,
K3ICH, 13192 Pinpacle Lane, Levsburg, VA
TS, () K22 5643

WANTED: Top and bottom covers and origi
il gcabsinet for B-3900A data on Cetron UXCVT
triodes] mamual Tor FIP 606E Clark atch,
WEET, 2546 SE Peck Rd, Topeka, KS 66605,
(913 2352721

FOR SALE: Mew list of 10080 af tubes! In
cludis new, used, antigue, oolloctible, Mapes-
tic and Western Elivirk: types Send SASE 1o
Jim Cross, 2817 Parklawn Dy, Davton, (41
454401538 {(507) 298 5877

FOR SALE Custom made vinyl covers to
kovp the dust out of your pricches vintape
poar, Colhins 75530 & 1253, both esc: CF
20V, exc, no dirt - SIND, | lam IV rotor, used
1 vr - $150 Duomald, (007 78847137

FOR SALE: Knight KF pen - 835, (7)) bod
Bmoac ANCIIDASS - $15 cach WANTED:EF
Johrson power reduoey, Bernie Docymann,
WASHIDY, 30 Jame= Way, Arroyo Grande,
CA TN (815) 48] 6558

35

WANTED: Early Clobe Champ, rack
mounted, 150175 watt model, circs 1949 540
abo a Kmght T150 wmity. Hll Semitherman,
KIMAF, K1 4, Box M. Exd Bend, NC 778
(919) 0 K5
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FOR SALE: Usand tevhmical busoks - radio, elec-
tronics, math, mulitary, magarines, otc. %1 for
lrge It (stamps okl Softwave, Dept ER,
1315 Sashabaw, (rtonville, M 45452

FOR SALE: Collins 51% 1 RE, w/rackmount
& manual, 7IXX serial - 3975 Amphenaol 9-
pan octal” type plugs, male & female, cable or
chassis mount (s EF. Johnson equip) - 10
for $15; RCA "1 Lam Tip=™ 1946 1950, 11 issues
- 820, Heath HO-D monitor scope, mint, w/
manueal - SH Heath O 13 panadaptor, mint,
w/manual - S60. All plus shpg. Ron,
KCAWTO, MOR 753, Santa Rosa, CA 95402
{0F) S39-HI9 mowwn - 9 "M Pacilie ime

WANTED: Buy and well all types of electron
fubes, Harold Bramstedt, C&MN Elecironies,
6104 Epge Lake R, FHuogo, MMN S5088, (800
A21-9397, (612) 420 9397, FAX (612)-420.0092

FOR SALE: (2) BCadi's - 100 WANTED: Na-
tional Select O Ject and NFM 81; Sylvania
6/B6. Rick, KEMLV/0), 1802 W 17th St,
Puchlo, COSINA. (719) 5432459

WANTELD: 11 Fi audio amp, about 10 watts;
B ohm o 15k ohm, 10« watts, Hi B output
wimr. Tom Mackic, WEMLA, BO7A Bristol
Forry Rd, Portsmouth, RI (2871 (401) 653
LE

FOR SALE: Ssveral ARKL Handbooks, el
obd radio bookos - LSASE Jor list, | Lallcrafters
S-38abode’s - $55 includes sckent, shipg parting
BC-610, BE&W 5100 & SSH S 40, S 15 and NC-
I3 WANTED: ARRL Handbooks 1st, Sth,
l6th echtons. Bob Schater, WATIHN, MO8
442, Aumsville, (R 97325 (500) 7491149

PESTORATION '
SUEEIIES SSEENVICTES
CAPACITORS 630 voll copociion anal and memol leod vkt Somgues
Change Deogn. e wologe eleciobyticn, vonobde ©opsocton —ofl ks
VAT OIS Powess cbc Colfm .  odulofion

WA UL TR AR kinch of bubeen bow trourrafies o e grery Tutses e
g icaiem b Cummeed te D sty

ANTENNA ISR ATORS Podutwed Commmmec ©ovier (ra) e ekt
““m“m“
BOOHS Bk ColerSng & mewonng temoo: et hatory TV ¢ olec g
EETVICET P D08 MO, W e e COnerg e e ] e

FOR SALE: Latayetie rachio operating and ser-
vice manuabs, schematios cie If 1 don't have
it they never printed it Pete Markavage,
WAZCWA, 27 Walling St Sayreville, Nj
ORE72 (WH) 238 594

FOR SALE: Rackmount SX-28A, w/manual,
working cond. - $125 plus shpg or U Bud
Santorn, 3715 Bower Rd., Roanoke, VA 24005,
(7R 774-9153

FOR SALE: Synchronos detector bor 455 kHz
IF reves, Dramatically improves AM, reduces
tading distortion, selectable sideband cuts in
terference. Kit - S139, bt/ testod - 5199, info
- 53, Steve Johnston, POB 3420, York, I'A
P40 0420

WANTED: Good cond. Callins 51681 (pay
HIN-S150,; 51662 (pay S 10051200 SM-3 mic
(up to S150 and 5151, Mimi, 2212 Rockefeller
L., Redondo Beach, CA 90278, (310 3796052
or FAX 3795543

FOR SALE: Johnson Viking 11 - $200;
Hallicrafters SX42 - $175; SP4 panadaptor -
S125; SX-28A - SHE), Clogg Zoeus 185 watt 2/6
umitr, w/pwr sply - $250, 11Q-129X - $145;
Empire NFI05 14 kil - 1 Cliz plug-ins, w/
manuals - 285, BK 1076 analyzer - S8 older
test equipenent, HI, Tektronix, manuals - SASE.
Can ship some of above UPS, others cash
prckup. ST. Carter I, WANIIC, POB (33177,
indialantic, FL 32900177 (4000 727-3015

WANTED: BElevtro- Voice model 419 desk
stand for model 664 microphone. Jerry
Brouwer, ARSU, W] Kiing Springs C1,
Belibronk, (4§ 4505



FOR SALE: R W0A service, module repair o
comphee remanufachure, cosmetic festoration,
M0 years experience, experl servioe, | oweek
ftunarcaned, very reasonasble, any oond. ac-
cepled. Kick Mish, (419 726 2249

FOR SALE or TRADE: Collins 351002 ma-
bile mount & 351F oumnting, plates - §35
WANTED: Johnson Viking KW Matchbos,
minl Al Sturko, RR 1. 57A C13, Peachland,
BC VO 10, Canada. (60M) 767 6447

WANTED: Chicago OMS-2 mod. simr and
rof LS, bt 810ks; restoring a KWL Jerry,
ECT, 765 South Gray O, Littleton, CO

BOI2A, (u3) 979 2323

WANTED: Colline 32V-3, Paul Berkowite,
NIHIUL, 3715 Woodley Ed., NW, Washing
fon, DC W06 (N2 226 7536 (d), 638593
in}

FOR SALE: TEI® Tunaverter, a converter thal
converts a standard car radio bo cover the 15
A Mz phone band for AM, CW and SSH re
S W Wth Ave, Fupene, (R 97805

WANTED: Shematic for D 150A rowr. |1
MclDonald, WesDM, 22 Clenbrook, Camanillco,
CASUMN0 (RO5) 484 1307

ELECTRON TUBES FREE 1992
Catalog, over 2000 types in stock.
Electron Tube Enlerprises, Box 311,
Essex, VT 05451 (802) 8790611, FAX
(BO2) B79-7704

FOR SALE: Radw tubes; repatr and restora
tion of all vintage amateur and commeraal
radios, 25 years expenence. Herbert Stark, 311
N, Thompeon St Hemeel, CA 92540 (714) 658
RSt

WANTED: Collins literature, manuals, cata
Tooges, SM2, SME, MM2 muc's, TO, 647 dipale
anl, 350 low pass filler, 5501, Rick Coyne,
KDGCTE, OB 2000-200, Mission Viejp, CA
G297 (714) 855 4689

FOR SALE: Hepair' All makes and mocdels,
homebrew, maxumum labor per unit - $96. Dan
Rupe, WTHBF, Telo Technology, 1302 S
Uplands, Camano, WA 985292 206) 1871558

WANTED: [nformation on commeroially buil
andd kit transoutters VO30 1950 for mew ook
along, lines of Uommunications Recevers™.
ldeas and comments weloome Ray Moore, ¢/
o RSM Commumications, OB 1046, Key Largo,
FL 33007 1da. (M5) 8534084

WANTEI: SX-62A alumanurm fromt dial aover;
77 TV, working, 5X-133, Steve Sauer,
WARASY, K, Thox 413, Bloomibield, IN 47424
{129 Bid 2088 eves, atter 7'M EST

FOR SALE: Galany V, w/ pwr sply, Fioo 753,
w/pwr sply; erystal devk with 5 CH stals for
Collins S limes Jowsl Livime, WHZBML L 67 Derby
Ave, Greenlown, NY 1740 (516) 757 Ted)

FOR SALE: Fair cond. NC I00XA (RAO 2),
arrca 195 375 Drakee B4, exc.oond, - $135; TOS
Il w/matching AC sply - $125 Ol Floury,
ALTY, 1174 Tumalo Bim Dy, Tend, OR 97701,
{5U0) T Q162

WANTELD: HO 100 revr. Jorry Boles, NSKYE,
14857 Redbud Lo, Predmont, OK TU0R. (405)
AXON

WANTED: Ihal scabe tor | lalluradters SN 62,
part no. 220215 Doug Burskey, 732 Palver
List Bl Mamsiuchd, OF | 44905 (419) 517 56059

FOR SALE: Colbns hlters - FA55 FA-21 and F
455 F o0 $50each Evan lHaydon, 4MEN 15,
Lincoln, NE 68521 (4612 4354050

FOR SALE: | Lallecrafter<SX 18, w/sphr  S125,
Hallicrafters 5 10 - 875 Buver pavs shpyg and
handling, Jame= 11 Rarows, W7RCT, 15121
41 Ave, SE., Bothell, WA 985012 (206) 337
L]

WANTEL:: Info/manual for field intensity
meter 1010, manufactured by Federal
Telephone and Radio Corp. Newark, N, copy
O John Hollowell, General Dielivery, Tort

Republic, MD 20676 (410 386 0545

FOR SALE: Hattery radio, 19205, wood and
bakelite abletop; LISN flameprood keys, NOwS,
165 package. $1 + SASE list of Wligraph, ete
L Jawnake, ) Sevtews Terrace, Northpsort, NY
11768
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WANTED: Copies of manuals for Predsion
] Sl transistor fdiode lestor and Lafavette
KT 208 sap, gen. Don Hudson, KATTZR, 97
Sontrthwonsd [, Mew Canaan, CT 06840 (208)
Qfafy 2450



* Military Radio
* Electron Tubes

1016 East Eureka Street
POB 1105, Lima, OH 45802

Radio-Electronic Surplus Since 1947!

* Variable Capacitors and Coils
We have most R-390A spare parts (except meters)!

419/227-6573 |
FAX 419/227-1313

* Test Equipment
* Transformers I

Shipping charges additional,

II BC-38R Rovr, 200-500 Ke & 1.5-18 Mc; used-repairable w/DM-25 - S165.
T-4T/ART- 13 Transmitter, 2-18 Mc, 100 watt; used, nol tested - $145

Write or Call for our 1992 catalog! il

—|

WANTED: Very carly Hallicrafters and
Hallicratters / Silver Marshall eyuipment
ncluding Skytiders withentire front paned dull
aluminum color, S W radio compass, 533
Skytramner, 515 panadaptor, wood consale
speakers - R-H & K12, HT-2, HT-3, BC-939
antennag e, parts, advertising signs, praper
memerabilia of [ lallicraltors. Al want RCA
muodel AVE-11 .II.rFI-u:url livwer riecerver. L hnack
[achis, WERECK S, "The d Lallicraftopt ollector”,
4500 Bl e, Avstin, TX PHAA5 (5123 443
M7

FOR SALE: URM-25F s pen., w/iace - S5,
Mational RRL-5 - $80; used 4 400A - 520
WANTED: RRH rove, MM 28 controd bos for
MM 26 ra o comparse, manual for KBA; knobs
for R-274 (SX-T1), K WAA rowvr. Tomn Bront, Box
15352, Sumas, WA SE2MN5 (M) 5264051

Eleciric Radio Back Issues

All back ixswes are available ar $30
per year or 33 for individual copies,
This price includes delivery in the
U'S. and Canada. Foreign orders
please enguire.

FOR SALE: New list of over 400 vintage radios
and accessaor s, albso st of SO0 v tage manials
available. SASE please. Mike |Horvat, KATASF,
112 E Burmett S8, Skavton, (R 97383

FOR SALE: Eleo 720 - %65, [3X-35 - 875, HO,- 108
SA5; nerw Edmmane 40X 30T s & AFE 27 - 450 & S40

a-pair. Don Winfield, KSDUT, 80 Anabuom
Ave, Fort Worth, TX 76114, (K1) 732.357%

WANTED: Convertod ART 1 smitr and 5%
BE. Both movust e o mint/ ese, condition. Tom,
WHITS, 5913 Main S, Willlamesville, NY 14221
(716) 634-2545 (d)

FOR SALE: NIB 1942 Coest Coasard 30-40 My
FM wmitr and rove, w/oontrol head, mic, splr
and handsed - B0 by | March, 93 WANTED:
A5 ks, PHE 15 contact conmiector and
D antenna relay from KWS 1 Collins 75A3
3IV-3 Brnan Hoberts, KYVKY, MM8 Fyvergrom
Kd, Pttsburgh, PA 15237 (4120 93 4636

FORSALEor TRADE: DX & 1T 37.5% 1A
S TLSE WHACHIP 1144, S8 6 A SE &30 HFT
A NC AL CHEX T Kav, (M4 4R 191

FOR SALE: Vibang 11, w/ 172 VPO - ST Bod
Crores, WY, 10080 Yk S, S o ol g
Carowe, MN 353006 (K12 45 711



S

Lea Meyerson, WROGFQ, (founder

Western Herntage Museum Omaha, Nebraska
"a mugmificrnl home for gour cguipmrn ™

af WRL}in concert with (MCWA, needs
donations of gear and reloted materials
Jor the amateur radio exhibiof Western
Heritage Musenm in (Vmaha, Nebr.

Thix permancat display is the only
one of ix kind in the country and i
something that all hams can be proud
af. We cxpect 50,000 visitors annually,

Your tay deductible donation will be
permanently aoted on a plagur thar
will be promincatly displaved.

For more information contact [.eo
af (402} 392-1708, Mav-Nov_; &19)
F21-1138, Nov.-May.

FOR SALE Veath Nostalgia 124 page paper

back cowers §leath hedory wn prctures and sto
s $9 95 postpaiad (plir tax in WAL Heath
Mostalgia, A0 1%%dh SW, Suite B 111,
Lynmwmmnd, WA 95010

FOR SALE or TRADE: Navy shipboard smir
ANSET 4, D3 o 26 Mos, AM and CW, 4
DA e final, 1NV AC pwr sply, w/manmals,
many spares amd sovessones, PU only. Ted
Bracvo, Cuiney College, 1800 College Awve,
Quaney, L 62N, (217 22852113

WANTELY: Coramie plate caps, homebrow rack
mienifind AM wmnbr; Lisiden Tempss 2000; NC-
R3S, broadeast mies, Globe King, vio for
Amecn TR0 pnk box parts; Drake mode] 4
NI | larvey LEEXC 10 it 15 KW ant, taner,
W/SWHR bridje. Will swapa Millen Type %0061,
serial urmber THREE Cirdad Dhigs, w/fullsast ol coals
for tumer. Measie, bocal only. Donalkd B Boland,
28 Faulkner S, Malden, MA (2148 (617 324
EE

FOR SALE: Collins ks dials for 7541, 7342,
PALIV LAY 2OV KWL KWsS 1 53D
o dhal o S35 enchange Butch, KOHS, (3170
TRK (0

WANTED: Mo working Collins equipament '
Aboather makas Woate with musdel and mab.e
Dan Rupe. W7HIBF, 1302 S Uplands Dr,
Camano, WA 98292

WANTED: R&W HEW 16V coml and 3
ch rounad W mA DO mster Vo Gildersdomve,
K5CF, 2 Michelle Ty, Potean, OK 78953
P15 47

WANTED: Espsonagy equapment Historan
purchas=spy facdion, oo and o mochmes.
and any oquipment, devises o manuals
perlaiming 1o the world's intelligence
organizations. kewth Melton, Box 5755, Bossier
City, LA 7171 O18) 747 %16

FOR SALE: TRC 1% Collins | KW HF radioset
o walk-in shelter. Late ‘60' vintagye autolune
LRG-1 series exquipment. Lises 60 FHe power,
can mun full duples four sideband mode, has
telephone and efetypwe hookups & modems, air
condittoner, etc. - SI80 cach. Dave, KAGED],
(408) 98419249

FOR SALE: Vintage parts. Send stamp and
regquist “Vintage Flyer”. USA only, Copies of
some obsolete Readrite /Triplett squipment
manuals, Bigelow Electronies, PO Box 125,
Blufiton, CF 458517

WANTED: Cinl st A BC, [ !{hmq.l_-.pnud} for
RO, buy or trade againsl same coils for
HROZ. HB9AQS, OR 208, C1H-3780 Cstaad,
Swatrerland

WANTED: Collins 31]4 rovr, w/case, spkr
and manual. Barry Nadel, Box 20U13, San
Franceoo, CA S4129 (415) WA 385

WANTED: Clean, unalterad and oporational
Caollms 310 B1, KME o9, KME 99 With manuabs
Martin Mepenburg, WSOLD, RR1, Box 368,
Monterey, [N 46960 (219 542-253

WANTED Matsonal LF Ii'hml'lﬂ.l i"lf\q"{\'ﬁ.'
and TF sphor por RO 500 [an Mason, K K 1,
Box JMF, Sante Fe, NM 573 (5050 455 Wis



WANTED:  Intelligenoe marsoum wants Caer
man, Japancse, ltaban, Rossian and Chindse
communication squipment and any Hritish o
US. spy radios LTC William Howard, 219
Harborview Lane, Largo, FL 3600 (3173) 585
T

FOR SALE: B&W SHDE xmir i VO oond
$175, Viking | wmtr in VC cond. - $125; RME
Pre-Sedoctor D20 and sphor in good cond
5 pair; Johmaon orystal ded mukes, NIR
$20 cach, Matonal NC-2-400, wfsphr, in V(O
cond. - SHNE SH-M panoramec display in VG
cnd. - $51 All wath manuals Clyde Salar,
20 E First 51, Tocon, AZ 35711, (612) 123
120

FOR SALE: Military favorites H-390As, R
s, SIN600s, K- 10518, WRE3s and ather HF
and LF reves, modules and parts available
LSASE for new list. AFS-E, 107 Fayton Ave,
Narfalk, VA 2346,

WANTED: 11 moter crystal (249 Med for Colling
Tand. Goorpe Hamner, 3659 N, Cleaner B,
Frecland, M1 48623, (517) T97-2605 (days)

WANTED: F'm still looking for Mclntosh tubse
amplifiers. Marcus Frisch, WASTXP, Box 28800,
Creenheld, W1 53228 0808, (4140 35 5237

WANTED: WW [l rovrs RAL and
Rabhomanine 8510 (R215). W Britton, 225 S
17th S St Hicders, OR 971051

FOR SALE: Thal calibration is casy with our
crystal controlled recetver dial marker. Lses
WY battery or rectified filamend voltage Thee
WWV referenced oulputs provide rock steady
signals from broadord to UIHF. Great pocket
signal source. 51795 ki, £24.95 reombled. S8
Sl 1, Visa /MO USA /Canada only $1 bring
catalog and coupon. Two Foa Blectna, NOH
721, Mawhing, NY 12564, (914) 855 |RI9

FOR SALE Hallarafters W23 sphor - S8,
SHE punker - 20, HRO &0 huming, a=cmbly
551, new 6146Hs - 515, Sline cabenet. G
Stevens, WEAATA, POR 7, Longmeont, €0
R (T, (UR) 776 WG

FOR SALE: Mew Collins parts: 301 blowser
modors - $315; 515 1 MTO ose, 70K-7, '/ N 522
2N 00 - SHEY, salver plated 3E- 1 tank ooils

§7. Denmis Brothers, WARCRK, 11O 84, Box
1, Potter, NE 69156, (MH) 879 4552

WANTED: | lallicraftors K 150w/ 1200V pwr
aply or pwr sply anly; also Shure 51 mic, Toerry
Knapp, KCZZD, 1937 Valley D, Los Vepas,
NV HI08, (702) 6475729

FOR SALE: PMug in replacements now avail
able for UX 199 tubes - $20 ca. ppd; also for
W T tubses, Jamess Froad, R, Custler, [N 46020

FOR SALE: R4A rovr, e comed, w/l B and
uira viaks - SI75 shpd. Chif, WALV, Elkndge,
MDY (410 o6 1T

The First Fifty Years: A History of the Collins Radio Company and the Collins
Iivisions of Rockwell International ... $49.95

Fixing Up Nice (d Radios by Ed Romnaey....... 825

Wireless Communication in the United States by Thorn L. Mayes.... 329,95
Communications Recetvers, The Vacuum Tube Fra: [932-1981

by Ravmond 5. Moore....... $19.95

Muoney hack guarantee!

| _BOOKS FROM ER |

Don €, Wallace, WoAM, Amatewr Radio's Pioneer by JTarn . Pecking.. 32995

Please add 53 per book for shipping. Colorado residents please add sales tax,

Electric Radio, P.O. Box 57, Hesperus, C() 81326




WANTED
Colliny promational lierature, catalogs
and manwals for the period 1933-1983.
Jim Stitzimger, WANEX, 21808 Via
lrana, Valencia, €'A 91155, (R05) 259
1011. FAX (805) 2591810

FOR SALE:Collins 73A 4 lilters: 6pole oot amis
for high quality AM 3 bandwidibs available 4,
6, or 9 Khr - $81.50 ea ; sangle pole OW crystal
filters - SEN ca. WFC diecount for Two filters
Monsy back puarantey Calif resadents pleare
acdd safe= tan. Vewtor Control Systems, 1655 No.
Mountain, Ste. 10445, Uipland, CA 9786 (714)
SS-6250

FOR SALE: B %A spuctch mosdication: small
extermnal add on module, super sensative,
works preat on AM and S5, 15 mmote in
stallation, imsdructions inchaded 525 Rick
Mish, i419) 726 2249

FOR SALE: New 105 catalog now ready
Send $2 for the Add- A Page. color, plastic pro-
pected, illustrated catalog, Laboratory and
Hobby test equipment, tubes, plug-in ool
forms, reprnt books and literature. Antigue
Radio Labs, R 1, Cutler, [N 46521

WANTEIY: Schematic and for manual for
Hallicrafters S40-0. Copy OK. B Lee
Cornwell, KIDXAKD, HCKE #1, Box 95 M
Pocono, I'A TR (717 B9 710

FOR SALE: Marting out Viking 1, 1 and
Ranper 1) mvanuals b vintage cquipment
soe our ad ths e, Cary, WYFG, (918) 333
THa3

FOR SALE: Transmitting/Receiving tubes,
new and used, LSASE for list | also colleat
old and unigque tubes of any Iype Looking
for Taylor and Heinte Kaufman types and
large tubes and sockets from the old Eimac
limae, 2507 through 20007 for display. Maybe
you have something to trade? John 1
Walker Jr, 16112 W. 125th St, Olathe, KS
66062 (913) TH2 6155

FOR SALE: Hammarlund HO- 170, w /clock,
meanuel and factory IF nodse blanker Cnotse
silencer ), exc. - 595 Bl Coude, KB9TY, 1540
Kaywouod La, Glenwview, 1L &2 G08) 998
w74

FOR SALE: WW [l radho scts wohide, ar
raft, ground - catalog 57 of stamps.  Sam
Hevener, WEKEF, "The Signal Corps™, 3583
Everett Rd. Rwhfiehd, OH 40869773 216)
59 3204

WANTED: jJohnson pear, all models, any
comdditimn. Also partsand lilerature. Please state
condition and shipped price. Wen Tumer,
ADTE, Box 451ER, Cal-Nev-An, NV 8939

WANTED: Hallicraltors SX - LX2A rove, National
LF-10 [I'ﬂ-q'ln"lnrﬂl('ll wlal calibrator;, old
radio/electromic books, Alan Johnson, N4LLS,
A0 Coldsboro Kd,, Bethesda, M 20817 (300)
229 7068 hfore 100°M Eastern

FOR SALE: Collins ‘'meatball” logo replica in
the torm of a lapel pin. Stamped metal, baked
enamiel Hnish, may besed o replace o missing
b o the S-Tine, KWM-Z, et - 5595 plus $.75
SEH. Georpge Pugsley, 1362 Vi Rancho Prky,
Escondida, CA SN2

FOR SALE: FHeathkat SB-500 140-W, 2-meter
transverter - $15%; SH- 10 S50 adapter - 545,
Drake ACH - 560 WANTED: CI'R-90 cabanet
ancd sphr. Bill, KEFKE, 6712 Lake Dy, Crand
Forks, NI S50, (01) 772 6531

WANTED: Manuals jor |Hunter Bandit 20008
and station controd, |leathks Warnos FlA-10,
Collins 51] 3 Ongnals preferred, copees OFC
Jerry Kethaart, WIOYMT, 16620 Eobinhood
e, Onlamdo Park, IL 6462 (T08) 5329245

FOR SALE: TS 4 raclar seet, compdete but rusty

S0 WANTED: Mre war dear glass CRTs:
WW ILATE, AXT, ATD ebevisson oquap. Allan
Wainer, M Prosgext [, Yonkers, NY 1B
M TS

41

WANTED: I'™M 23 spkr or any Halhorafters
spr from s or MFs preferably wath the T
logo on front grll Mal Keogh, WBRSGKS, 3767
Fairview Hd , Greenbay, Wl S303 (4014) 434
b U




WANTED: Machine shop work. Knols shafts
bushings, ele. made 10 your sample or draw-
ng,. Reasonable, Jim Dill, Box 5044, Grecley,
OO 06T, (U3) 51 K561 evenings,

FOR SALE: RIT for KWM-2 and S Line. No
mioditications for KWM-2; 755 neods omne wine

5995 SASE for info, John Woebb, WIETC,
Box 747, Amberst, N1 O3,

FOR SALE: 7551, onpg. carton, manual;
MoMurdo Silver wavemetor — 5200 Heath sig.
gen. Qumultiphier -~ 520 cach; tubes - 6G)5
INCX finalsh, 8 - 85 cach; Turmer 454 mike
$15 FOR TRADE: 75A 4 sphor for 75A-1 sphr.
Carter Flliolt, WIMAYS, 1460 Pinedale Rd,
Charlotiesoallle, VA 229901, (8M) %% 73503

FOR SALE: Kepaur & refurbishment of older
tube-fype smasteur oquipment. Fully FOC B-
orresed,; 35 years esperence. Chuck Banta,
NtFX, Claremont, Calil (LA area) (714) 53
1861

FOR SALE: Military surphes rovrs, Command
s, bt oqpapanent, vinkage sty ports, misc.
radio junque. SASE for list. Ceoff Fors,
WHENVIL OB 2, Monberey, CA 939402

WANTED: 558 adapter for RME 4050 revr the
lollowing kor parts - Precision EV-20, Howard
490, Drake TAX. Creg Richardson, WASJPC,
POB 405 Callipolis Ferry, WY 25515,

WANTED: Will buy Collins & ke filler for
FaAA or prefer 1o swap an FASSEAE 800 11
S-lime filter. John Peterman, AR, 3004 N S6th
St, Milwankes, W SA222 (474) 4441444

FOR SALE: 810 sockets, new - 5250 cach; alu
minum plale caps (lor BIM, B70 elc), new -
&1 cach; Bod bridge Tlament xfmr, new - S10;
all kincks of masters, new and surplus - B0 Joe,
(916 TA1-8261

WANTED: Copy ol schematic & alignment in
formation for Heath AR 1 reve Doug
Jorgensen, KOPFA, 601 N Main, Mt Ploasant,
LA 52641 (319 385 6330

WANTED: National NC 200 rove, state cond.
James T, Schliestelt, WALUMQ, POR 93,
Codartown, CA MNM25 1l /ax (404) 748 5968

WANTED: All types of military electronics,
especially BRI and radar stems, manials oo,
Also need URD2 antenna. William Van

Lemmep, POR 211 Peppercl], MA 01463 (508)
AT s

FOR SALE: Exchange or donate hard to gl
parts, tubes, technical information or anythmng
prritaning to radio. SASE. Cdr Clenn 'W.
Ritchey, LISMN Ret, W7SAR, 219 Naval Ave.,
Bromerton, WA 310 206) 1719431

FOR SALE: We have a Largye sedection of [TV
capacytors for tube crasits. FT- 243 crystals and
othey rulitary types. Check out our Mike Mate
muke Cooodies, ot prives youTl ke
VISA/MC. $1 brings latest calalog and cou-
pon. USASCANADA only. Steve, NWIE, Two
Fox Electrin Co, POR 721, Pawhng, NY 12564
(914} 555 1829

FOR SALE: Johnson Viking Adventurer, like
new, wiong box - SM. WANTED: Squines
Sanders FM Alert, tunable VHE monitor rove
G Perond, KAGNNE, OB 5803, Mhiladel-
phia, FA 19102 (215) 6656182

WANTED: Orig, manual for RAX rovr, LISM-
39, RBZ rovr and LSM-32 scope; schematic
tor Glabe Scont 65A; bottom plates for RAX
anel ARC S revies; tube compartment cover for
ARCSH. Mel Stoller, KIAOQ, 100 Stockion
Lanes, Rochester, NY 14625, (716) 6710776

WANTED: S meter for Hallicraltens SX-42 or
mformation on same, Rick Blank, KISSL, 2223
Manca Rd, San Anlonio, TX 78212 (2100 733
1211

FOR SALE: Tdvl;rpn Modd 33TU, w/floor
standd. 2 availabe for L in Raltemore / [0 area,
prce negotiable. Steve Fick, NATE. POR 175,
Wash. Growve, MDD 2SS0 (301) 869 17458

FOR SALE: lHeath HW20 Pawnee 2 moter
AM/SOW wovr, w/manual - 10 HOOD SS58/7
CW xmtr, w/manual - $75; HIF2Z3 pwr sply -
SAE DA AM/CW wmir - $50: Clobs Scout
63A  AM/SOCW umitr - $25. Motorola &-meler
atal controlled FM umitr -~ $20, rovr - 520
Franklin SH. Young, KH&CTXO, 2816 Pocha
St, Homobala, |11 96822 (R0R) 9887474
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WANTED: Tuning knob for ARC-5 rovr, ARC

part # 6748, || DeSousa, jr, 29 Whiting St

Mymouth, MA 02360 (50K) 7466511
Please remember 10 count the words
in your ad. If you are over 25 words,
please send 15 cenls for each extra
word.




of the Collins 755(*) receiver.

In addition 1o noise pulse blanking and random noise suppression, the
level of the received signal may be amplified 15db or attenuated more than

20 dh. Specs upon reguesi.

DOVETRON

Dovetron NB-1 Noise Blanker I

The Dovetron NB-1 Noise Rlanker is a small solid-state device that plugs
directly into J22, J23 and J24, which are located on the top of a Collins
KWM2/2A HF transceiver. The NB-1 may also be installed in all versions

P.0. Box 6160
Nogales, AZ 85628-6160
TEL: 602-281-1681
FAX: 602-281- 1684

FOR SALE SAMS Photolacts and parts for
oollectors. Blectrolytus, high voltape capaa
forss, ot resssdions, plugms, swilichos and more
Froe catalogg  AC Tannenbaum, WAZBTE,
PO 110, Easst Rowckaway, NY 11518 (516) BET
067, FAX 5996523

FOR SALE: Military momitoring anlennas
broadband VUF/UNF discones, biconical
typess, 30 1000 Mo, shipboard construction,
W' conmectors, preamps, anenng ot cou
plors, cablis and acoesonies, Rick Mish, (419)
T26-2249

WANTEIY | Lo video ol your skation. Write
for details ol upeeining promotional Lape for
broadeast and amateur distribution, Faul
Courson, WAIVIR, Box 53 W Friendship, MDD
21794007, Many thanks!

FOR SALE: Restoration ol vintage radios; 25
years experienos. Phil Coodman, KAFXE, 4112
Commmodore D, Atlanba, G MM (0040 457
$195

FOR SALE: BT 556/ A -A46 IFF radar trans
cevver - S5 (825580 0 AN/ PDR-2TF radiation
detector, w/all socessories - S5 (520 S&HD,
more, lied - $1. Joe Ovpnero, VESRST, Box 32,
Site 7,55 1, Calgary, AB TIM ANI. Canada {4B)
1 D=9

WANTEL:: Information on how o get the
Hammarlund 1X- 50 wnty working on 160
Marc Chicomne, WCITX, 2121 W Man Bd, Apt
AP, Portsmanath, K1 (D87

4a

Mressage Colloct Keys? Subeamibe 3o the Vail
Correspondent, your guarterly pournal
Intormative artiches, froe ads. LISA, S10/yr
Sample$2 TV, Box 88 E, Maynard, MA D754

FOR SALE: Sam Phatofacts (76 1009- 2040
S115; (4) TSIHIBL battery tester - 525 cach;
Jemmvimgzs 10- 150wk, 23 KV vac. variable - 510,
Westinghotsae C1L2 “tubein o™ $12, Motorala
TIOMC FM pen, - S8, ZMI4A/TSM2 hand
crank mepometer - $25 HI* 5328A 500 Mz
universal counter - 7% Boonton 91CA KF
voltmeter - $40;, TP 211A square wave gen.
FA0; Cieneral Kadio 1450TH decade attemuator -
45 T5 W01 R universal counter - $40; Burroughs
duoty cycle moter - §15 Fluke Kelvin Varley
virltage divider - $50; ESE0 resistance bridge

RO, AN LISM W digital multimeter - $60;
FIP 500C froquency meter — S45; (4) IMC 4.5
inch 115 Y mudfin fans - 54 50 cach. Mos shpg
WANTED: CRL 851 100 pF, TW0-V xmit cap.
Bob, (919) 444 166 alter 51

WANTED: Any of following, complete or
parts units - K 390, R 392, | eathkit SB-series,
Mohawk, SB 500, 5B 110, SB 317, singhe bancd-
ers, et Byron, WASTHI], 1920 Maxwell, Alvin,
TN 77511 {713 A% 2654

ELECTRON TUBES: All types -
transmitting, receiving, obsolete, mili-
tary-Large inventory. Daily Elec-
tromics Corp., 10914 NE ¥th St B-6,
Vancouver, WA G868 (B00) 3466667,
(206) 5968856, FAX (206) §96-5476




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

I Complete Tube Manufacturing Equipment For Sale |

TUBES BOUGHT & SOLD
Indusirial - Power - Receiving - Special Purpose - CRT's
Vast Inventory

Contact Donna, Sales Manager, United Electronics Co. (est. 1920)

FOR SALE: Thanrands of vintage radio parts,
catalog, #06A2_ 30 page~ - 82 Cary B Schocider,
May Things (N ast, 951123 Sunrese Bhed |
MNaorth Rovalton, (8 44173

FOR SALE ar TRADE: | leath VF-1. OS5 8F /U
scope, w/case and maual WANTED:
Hallicrafier B4 sphkr. B Chener, RFT? 2, Bos
457-|. Pvmouth, NIEHHIE2

WANTED: Military sets. MAY. 1 PPN-1. PPN
2; BC 966 Hritish military radios: Bell
Laboratories "Revord ™ magarine, 1920 & WYs
Leroy E Sparks, WeSYC, 924 W. McFadden
Ave, Santa Ana, CA 920007

WANTED: E_ . Scobt military KBO, RO SLER
IZA/B/HL Also e manuals on all Scotl
military. Thanks! Tom Smith, NSAMA, 14004
Elmington Dr., Cypress, TX 774292062, (7133
260 5842 (w)

FOR SALE: AM slation, Viking Valiant, O
FFOAC, S5 200, 13 1M, Dowkey, spare Wibes. All
excand unmodified - $475. No ahpg. Dan
Racclitle, KPR, B201 Mainview Pkwy, Sussex,
W1 U894 14) 2559165

FOR SALE: Collins 7544 filters, F455)-60, 6
ki - $130; FA55] 06, 500 1z - $125, 51] 310 51]-
4 mech filer conversdon kit (no filler ar shatts)

S60,75A 1 1A KH e mech filter plug-in adapters

$90, Garoess Rachio Eagle, 3 tube revr (see QST
Jan. 19330 - S175 Johan | lurst, KUGX, 2512 Fuchid
Cresoenl Easd, Upland, CA 91786 (909) 951
oy

WANTED: Top $ for WRL O Multiplier, S5-1
(1965). Cary, K3OML 11124 Ouk Hollow Rd,
Knoaville, TN 37932 (6151 690 4217, davs M-F

WANTED: Clobse 400 o S0 Natsonal SW. 54,
Hallicratters S 5%, RCA AR 88, Proie, WHIBY()
75 Church S, Ramwey, N) (0886 Call collect
) 818 4311

FORSALE:Collins R 392 sudio meodules, NOS,
seabind b=, w/ hubw= 525 shpd. Send SASE
fowr Cadlins and mise, keys books,
ot Bob WHIFOF, 129 Marty Dy, Syracurse, NY
13219 (G150 468 24

WANTED: Collins X003 or T12A1 spkr;
excutcheon and F-455) tdhhilter for 75A 4. David
A Clark, K5I'HF, 9225 Laat [, FI Paser, TX
TH5 (915 4154

FOR SALE: Coneet Super - 57, 6M2 converter

S0 Morrow 5HE -1 - $15 Ebmac I'SE-12 - 514
PSE-6-12  $18; BC 4550 - 517 K- 50 ARC
691 rovr - $17, (20 ARC 537 xmitrs - $10each;
TUA shockmenmi - $15; SX 11 - $145; KWS-1
900, FUonly, Parting NC-57 and TCS wmitr Joe
Sloss, KIMKS, (06) 747 5349

WANTED: Collins 2V-2 manual (or copy),
Also meed Collins 32V-3 smir. Fenton Wood,
KBSV, 109 Shoreline SH, Malakoff, TX 75148,
(9013 ) 4891

FOR SALL: Racal HEF communications rovr
RATITE - S50 mvatching wmir drive anit M AT

SHK). Both w/ manuals and in VG condithon
Urrigginal aperator and technical manuals for
the Callins radio s ANJGRC 19, povr K392,
xmitr T-195, complete et 850 Nigd, KCITLY,
(A0 ) SR9. 1067 (h), 04 THN) (w)

FOR SALE: () BC 610k, w/BC 614 amp - S500,
INC-306 - S100; R-174 - 45, SX- 100 - S100; DX
6 not wrkg - S50k homebrew 8§13 xmir - $100
Michacl Machols, HEITOW 59k ", 84, Arvada,
CO SO, (XY} 431. 7298

Tranaformers
For Vintage BEquipsent
We rebuild stmin w original specif ations.
Top quality Fast Servior. Max Konz, Top
Tech Inc, 10811 Farbanks North Howston
Rd, Howston TX 70086 (715 4480 9909




| WANTEL: Any condition, Hallicrafters Sky Master and EP-132 as shown.
| Alsowant SX-46, 5-18 and 5-99. Chuck Dachis, "The Hallicrafter Collector’,
| 4500 Russell Dr., Austin, Texas 78745. (512) 443-5027

WAMNTELDY i muginal manuals jor B 348 B
AL AMNJ/URCHL, SCRMS. Clantrmann, 7 7his
aornuee gross malbon, Kennes, 18000, Franoe

FOR SALE: Celosa (- NP povr - S50 (2) 55's,
w ket S5 1 beathlbon 11X 11 - 450 Kmighthat
signal tracer, w/book - 5200 U-ship. Richard
Lucchesi, WAZROY, %1 N, Park Ave. N
Massapogua, NY 11758 (516) 7981230

WANTEIX Hammarhand O TO0A, w/ dock:;
HIQ- 129X tumiang;, knobes, NIB ZI2TA tubes; SI*
BN cabanet; lowgs bolbs for Jobnson Kanger
cabined. Al Codl, KOS, 607 Conintrysade Lane,
Hudson, W 50006 (715) 3865284

FOR SALE: allicrafters HT-18 - S100
WANTED: XCLU-UNY xial calibrator, F'W
Michalas, POBR 2004, Phoenix, A7 B5069 (6003
L

T-195 xmtr, TT 98° /RC
tedetype, MT-791 /70U, MT-851/CGRC-19, MT
925/CGRC-19, MT-856/CRC19,  Philip
Lindstrom, 4006 Rochester Rad, Roval Oak, M1

WANTED: CRC 19

WANTED: E H Soott Special commumications
W an any conmadition any rewvT manud sctured
by E 1L Soott, MoMurdo Silver, Lincoln, L eutr,
Morden Hauck, Mathews Breting, Patter=on,
Pierson Dielane, Sargent, Tobse and other lesser
Also looking lor all
the vanous radio trade magasines, radio
l'.l!..!l‘l.l}':"' and literature o the 1920« and "WY=
Radio Retailing”, "Hadio News®, “The
MoMurdo Silver Times”™, "The Scoli MNews",
ete. Michaol Feldi, 12005 Somerset Way E.,
Carmel, IN 36003 (317 844 0635

known manulacturers

FOR SALE: Yaes sevr FT-DXST0 (1972558 ¢
CW, w/mie and Landliner phone patch - 5250
shpd, Clism, WHEVOY, (113) 7954670

FOR SALE: Collins KWM- 2A - 5499 312.B4
stahon control - %99 Al have Collins paris.
Ray, (30 ) 953 7884 FAX 490-5141

FOR SALE: Nice NC- 300 $150; rare matching
6,2,1-1 /4 mweter transverters - $110. WANTED:
Ay Caollins broadcast ecopuiprment biterature;
Closbee Kimp 500 RCACK 88 /91 Cary, KEGEMS,
(310} 960177

NI7R. (A13) 585 2027
WANTELD: Heath 11610 Frank
Vardeman, NASLY, 46127 Eddy Dy
FL336R (K17 571 2134

vig

Tampa,

WANTED for
Matronal NTX evciter, Fierson KIPS1, KME 99,
Brething 9, also newsd 3 vio shcdd can from a
HT-32. John Hurst, KU&X, 2517 Eudhid
Crescovmit Famst Uiplandd, CA 91786 (909) 95

v

Manuals or schematiocs

45

FOR SALE:( by Zeus VHF AM wmitr - S200
plus shpe Steve Barmes, K6PFW, S48 N
Silverwonsd, | pland, CA 91786

FOR SALE: REW RS WANTED: Carrier
level mveter fow R274/FRR (SX-73) or any 50
wa, 21/ 2wk romand mecder. also manual for
AN /CER 260, Andy |Howard, WALKCY, 106
Swevt Bay Lane, Carvollion, GAWIN7. (404)
K320



Call or write for prices:
Karoleaa for manuals
Agary for repesrs or estimates

WrFG Manuals & Repair S ervice

‘We provide manuals and repair/restoration work for most vintage gear.

Satisfaction Guaranteed!

R, I

"H“?'_ff_;

3300 ‘Wayside Drive
‘Rartleseille, ('K 74006
(918)3353-7893

WANTED: Dynaoo stereo 70 amplifier, pre
amp, tuncy, absr RCA 10K/13K of any oon
sole with magic voloe & magic bran. |1
Myers, 1010 Cravbar, Nashville, TN 3730
(6150 297 5586

FOR SALE: lleathiat GEST regen. AM /SW
tube rovr, exc - S5 OO Jim B, K9JSC, 51
M. Fa Rd, Rarrington, Il &010. (708) 480
1526

WANTED: Tube type oquipment for parts
Will pay $25 for any tube-type CB radio
good condition, working or nol. Frank,
WATSER, (M) 4545 SN

WANTED: Metal identification nameplates for
TOS xmitr and revr. Tim, N6CC, (5100 R30-9474

FOR SALE Eoo 72X and 722, V0 cond. and
operating - 585 U-ship. Cary Elhott, NOGH,
SR Clarvoe S, Dielba, LA 71202 318 578862

WANTED: Empty cabinet for SX-28A or wall
buy unker. Bud Santoro, 3715 Bower Rd,
Roancke, VA 24018 (A00) 774-9153

FOR SALE: Late Divake TR AC, 2405 pwr sply /
spkr, TR 6 Buoth good, w/manuals - S600 phas
shpp, Fred Clinger, WARK]]L 417 Beochwood
Dy, Calion, OFH 44533 {(419) 4686117 after 6
™

WANTED: My first station (nostalgia calls)
Heath [X-20and Knight Space Spanner. Alsoa

Hammarlund spkr, any condition Jack,
KAMZW, (404) 92000440

FOR SALE: Thor & - $75; Kraght T-6d - 430,
WANTED: | will pay top dollar for a Heathkil
Sixer. Kevin Reevis, (214) 946 166

WANTED: Desporately! Connaection shects for
madulation xfmrs: Merit A-4007 and
Thordarson 21665 Ken, WESOZK, 362 Echo
Valley Lane, Kinnelon, N] 07405 (200) 4592
X9 {n), (2120 5121866 (d), FAX (201} 492
HSE

FOR SALE: Two and Sk meter AM gear, plus
a whale bunch of other pood sl SASE for 3
pragee Hist. Tom Walker, MICIC, 19 Woodside
Ave, Westport, U1 D6BS(

WANTED: Kenwood 59900 twins; Senith A0
Trans Oceanic; Hallicratbers SX 006 Excellent
condition please. James B, Coeer, WHSLXZ, 54
King D, Bexliord, TX 76002 7124, (817) 268
1945

WANTED: Johnson Desk KW, good or better
cond Mike Ferraro, KbdSR, 743 Lilac [,
Monbecito, CA 93108 (R5) %69 5095

AN-08-1D0-112 Handbook of
Maintainance Instruction, Radio
Receiver BC-3M8-]-N-Q (repro); also
T™M-11-854 Rad i Recever R-388/URR
(Repro). $15 each plus postage Lee
Frank, P.O, Box 60011, Harrisburg, PA
171060011

FOR SALE: Keal audio for your R-390A
Send me your audw chassis (no unkers
please) and Ul ship you a ready-to-play
chassis. If you're not happy (lor any
reason) return the chassis (wathin 30
days) for a full refund. Specs will equal
or esceed thiose 1F‘1|th’ in FR 242
artiche -~ $119 shpg prepasd Allow 30
days for dehivery, Bill Kleronomaos,
KD IG, DBA Longmont Labs, 224
Main 56, OB 1456, Lyons, OO0 S0540
300 520 640N




ot |

FOR SALE: TMC CIPH-%) reve, MSS, BS'6H,
TAC-1 ant. taner; MNational NBES. 1 revr, NC-
173K revr (GR finish), NCX-3 (w/pwr sply),
NC-2-40-C revr, Cawsist 063 reve: Swan 7000
(w/pwr sply), Hallicvafters 11T-20; Boonton
260 CR1931A mvisd maomitor; 1 606A gen 1P
HED gen. Hickook 539A tube toster; Flene
9500 S0, (w/oounter), Measurcments B0 S6,
140 DM, 76l P, Broce E Walther, WOOAH,
300 McCulloch S, Sevens Point, W 54451
(T15) M4

WANTED: For | Lamamarbund 10145 rovr
Tebechron chock assembly, plug - xtal calibea
o paembly (VCTO0,; knobs - |- inach dia Jobn
B Kl 4618 Norwalk S0, Unbon City, CA G557
5N 4714818

FOR SALE: Western Eloctne transmitting bubys,
M-A m orig. packaging - & available. Frod
Linn, 5608 Edgewater D, Cedarburg, WIS3012
14 377 3280

FOR SALE: Military toch manual hstings, Larg-
est stock in e world, over 50k - 85 refund-
able with first order. SASE for inquiries. Lee
Frank, POB 60011, Harrsburg, PA 171060011

FOR TRADE: M-2F apher machine, (¥5/
SOE "Spy™ radios, and other esplonage de-
vises available for trade. Keith Melion, (315)
47 9616

WANTED: Teletype Model 28 ASR equipped
with the dual-headed LOXD tape reader (fied
and chimbing head); Operations and Organi-
rational Technical Maimbnanc: manual for
CV-ITS8/URR converter, S5B - for General
Racho Use, Operations and Organizations]
Maintenance Technical manual an Navy
maodel no. TDY Radio Tramamitter, ab< inter-
ssted in pwt sply for Westinghouse MW-Z
smitr. Ceorge Musgrave, KAME], 5533
Crestview Dr, Hixson, TN 3743 (615) 577-
TR

FOR SALE: Heath HW 12A, w/AC DC sply
- BO. WANTED: BC 375 shock mnts; DX 100
manual; high vollage chobe and audio driver
amr lor DX- W0 Steve Davis, KDZNX, 75
13th Ave, Belmar, N (719, (908) 2809760

WANTED: Manual or copy for Ameco 6 N2
xmir and vio; also manual for Gonset Com-
mumcator 11, 6-M. Jeff Duntemann, KGTJF,
BL05 E, Paraiso Dy, Sooltsdale, AZ 85255, (6023
4830192 days

FOR SALE: R-392 revr, w/pwr sply and spkr,
exc. - RS0 LI® 60eA, 50 Kz - 60 MEL:, lab
quality sig pen, w/manuals, exc. - $250
Stocldart NM-10A /URM 6B B.F.L rovr, 10:250
Kz, w/matching, numbered pwr sply, some
aec,, exc. - S2O0 LI 100E frog standard, mint
- 8175, Counters; HI' 5327A, 550 MHz, high
quality timcbase - S150; Systron Donner 5150,
FOMHz, exc. - $49; Oncilloscopes: LISM 281A /
HIMIBOA - $200, USM2KIA mainframe only
S0 TEK RMI7, 10 Mz, rackmount, euc
great for station monibin - 375, Signal Genera-
fors: TSSI0ASHIPGOSD, 10-420 Mz -S89
URM 25F HF, Vi - 589, URM 25]. military
reconditioned, esc - $120 Larpe weather bal-
loons - $10; ATISACK, 200400 M1z, discone
anterna - SN0, goller inductor - S K-390A
parts - wnite, |lal SN0 KSKE, w/manual
S&k LTV G175 maankrame, w /S DU parts
oo tuners) - S U ship Joc Bunyvard, 1601
Lexingdon S, Waon, TX 76711-1701_ (8173 753
16l

WANTED: ARC-5 xmitr and rovr, preferably
w/pwrsply, FT- 243 stals for ham bansds; meter
for Knight T-60) Bob Bracger, WASKER, 6634
Maved Ct, Kiverside, CA 92506, (900) n82- 5084

FOR SALE: Floctronics saite from U S, ajreraft
carmier.  ME UNF reves, xmitrs, radors, PP
displays, RTTY cnvters, lerminals. Much
more Bob Mantell, WeVOT, 3135 M. Ellington
D, Los Angeles, CA 90068 (213) 8512756

FOR SALE: Mational HROSUT, narrow band
FM, xtal calibrator, colls A-B-C-DE-F AA, spkr
and manual - $300, Jack Dubbs, (719) 3922043
after 7'M MST
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FOR SALE: BC-1335 & charger; RBM
dynamudor sply, THX vibrator unil; RAX 1.5
Drevr imodilied); CRE- Scover; TA- 12 mounts;
TCS dynamotor sply; GRC/VRC items;
manuals, conneclors, much misc Write
(include wani list). Henry Engstrom,
KDGKWIHL, OB 5846, Santa Rosa, CA 95402

WANTED: Chicago CMS 2 modulation sfmr
and pair of LS bl 810 restoring a KW-L
Jerry, WRECD, 7065 South Cray Cr, Littleton,
COBN2E. (M5R) 979 2317

WANTED: Kestonng Patiersom all wave /PR
10 and worald like to talk to someone famalor
with this rovr. Also need HEUY s and 1-10, also
cotls, any cond. John Ovahosod, 5819 Miller
Valley, Howston, TX 77066, (713) 440 5598

FOR SALE: AKT-13, BC M8, MN-26 - S100
ench; SX-25 - $125:CU-4, CU-26, RU-18, RLL
19 - 550 each; ARR-15 for parts - $25. Gary,
WEMFL, (61271 698 4%5]

WANTED: Knight kit Spanmaster. Johnson
122 VRO, Q5L card from WNSHDY (1963 '68)
WHIAZA ex WNIHIDY, (608) £18.8779

FOR SALETRADE/WANTED: Vintage tube
CH's - Browning, Tram, Demeno, Dak, CP,
Lafayette, Johnson, LSASE for st Charles
Zafonte, NTFRX, KR 1, Box 75, Fort Kent, ME
(743, (207 KM -6273 eves

WANTED: Docoments for Knight S0 watt CW
kot or matching vio. Copy and postage foes
pand. [im INlon, MNEAKWA /5, Kt 6, Box UGC,
Mew Ohrleans, LA 20120

FOR TRADE: Will trade (4) 1TROCS0 conl sarts,
ALY and AD for coils E and F (broadcast
band}. Jim Croess, 2817 Parklawn D, Dayton,
OH 45801538, (513) 2985827

WANTED: Conl pack and hurret assem for 6010
Radeom / Westrex radio reve. Can anyone help?
Edward | White, WAIHZT, 809 Seymaour Rd.,
Bear, DE 1970 - 1120, (3077 3221313

WANTED: Newsd muanial {(copy OK) for B&W
SISE S58 generator for 5100 wmitr Cary Rerss,
WADIRM, R 1, Box 141, Wiloox, NE &892,
(308) 263323

FOR TRADE: | have (2 Collins OW filters for
A Lookang for mioe HICH 150 or 16D roves.
Jerry Baldes, NSKYE, (805) 3702228

FOR SALE: | lallicrafters S50 - S125; SX-100 -
S135; SX-43, K4 - 5100, sX-71 - $100;
Hammarlund IO 160 - $150 KGOCC, Al-
Larta, (4043 396 1312

WANTEL: Tube sudio amplifiers, Wesdern
Electric, RCA, Heathkit, Fisher, oic., any cond .,
Titerature, parts. Newd: WEKS- 19602, Heath W
5M. Mike Nowlen, WIMUKR, 12911 New
Parkland Dr, Herndon, VA 22071, (703) 481-
Ghl4

FOR SALE or TRADE: RME 4350, w/sphr &
manusl, BME HF 152 W0/15/20 converter;
Johmson Viking Matchbos. WANTED: THS
50 & VIFCY, Dvake Bor C- Line. Cene, W7MXM,
S0 S, B500 E, kiaho Falls, 11D 83406, (208) 577
SR

FORSALE:S1) 4tilters wsed 3.1 - 575, unused
6.0 $100shpd WANTED: Collins F55F1109
26 963 0 Thalles Lankford, W05 Sherwood
D, Ruston, LA 71270-2157. (318) 251-2716

WANTED: In any cond. - plug in cotls for
Mational ACS or FET; also want Mational SW
3. Thanks. Dale Knotts, WESRZQ, (216) 644-
1661 after 61'M EST

Replace fragile plastic Collins original
vernier knob with beautifully crafted
new Jupiter Superknob,

$149 plus §5 UPS 48, Please specify
brass or brass with bronae linish.

* Solid brass, six e heavier

* Avarlable with bronze finish

* Amazing flywheel twning feel

* Serial nwmber for collectabaliry

* 30 day money bacl guarardece

* Free brochure

Joel Thuriell, KSPSV
11803 Priscilla
Plymasth, M1 48170
(313) 4538103

|




TUBES + PARTS * SUPPLIES [~
YOUR COMPLETE SOURCE o

TURES: BUPPLIES:
A000 Audio, recaling snd Charmicals, lost oguiprssy
nohisdrind types mosiock, wikn, bafladies, oo, Gl
rictudng parly and loneign
typis, Discount prices! LITERATURE
Extensve offerng ol literaura
CAPACITORS: and bioks on amrioue fadiogs,
'th woltane whectrodyh and il communicalions aguep
miplar capacilons o ke o], Dot claka, el circis
CHtants dimgrams
TRARSFORAMERS- PARTS
Hard1o-hnd oo tridilanm Fasision, lamps, s 5ok
e, misch tranddonnat s, aid i, podenbomatars, grill clath,
line chokas loe ube squip knohs, vibraboms and mone

Subscription Information

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

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

Guaranteed Refund at any time for issues remaining on subscription
subscribe by mail or phone
ER
P.O. Box 57
Hesperus, CO 81326 Phone/FAX (303) 247-4935
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