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Editor's Comments

With this issue we complete the first ten years of Electric Radio. | don't know if
I'll be here in 2009 celebrating our 20th anniversary (I'll be 67 then, probably too
darn old for this job) but hopefully someone younger, brighter and more energetic
will have taken over and ER will go on and on and on. | hope that's the way it goes.
It's a comforting thought.

Besides Shirley, who has been my mainstay, | have to acknowledge that ER owes
its existence to all the writers that have contributed articles over the years. [ want
every contributor to know that | truly appreciate what they have done for me and
for ER. Nothing has made me more proud about ER than the quality of writing it
contains and I feel blessed to have been associated with so many truly great writers.

1 think this is a good issue, worthy of being our 10th anniversary issue. To cram
in as many good articles as [ could I've postponed our annual index to next month.
I think that's the way it will be from now on. The index will be in the May issue each
year.

Already I'm preoccupied with VFD although it's still almost 3 months away. We'll
definitely be back in southeast Utah, at Muley Point, where we were last year, Cap
Allen, WOXC, (CW Op par excellence) will be back with us and we'll also be joined
this year by Fred Chandler, KFBOW, who will be bringing his big homebrew
mobile station down. Any vintage ops who can possibly make it are invited to come
have VFD with us. Call me for further information.

Lastly, | have to announce our annual back issue deal. This year we're offering all
10 years for $240 delivered. And if you purchase them in the next month or so I'll
include a copy of Hiram Percy Maxim by Alice Clink Schumacher, a book that I'm
sure you will enjoy.
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‘Looking Back

by Lew McCoy, W1ICP

8865 E. Baseline Rd., Space 725
Mesa, AZ 85208
mecoy@zianet.com

hen [ went from Missouri up to

the ARRL in Connecticut in
1948, | have to admit | had big stars in
my eyes. | was getting a chance to work
in my hobby and believe me, I was a
real eager beaver ham. DX was my big
thing but 1 had also gotten into traffic
handling by running the Missouri Emer-
gency Phone Net.

Ed Handy was the Communications
Manager of the League and he had hired
me. When 1 arrived in West Hartford it
was on a Sunday and my car was loaded
down. | even brought my rack and panel
rig. | finally found Handy's house and
he immediately took me over to meel
Joe Moskey, W1IMY, who was to be my
immediate superior. | found out later
that Joe was going to be the Assistant
Communications Manager—CW, while
my title was Assistant Communication
Manager—Phone. Joe had rebelled at
his title so he was made Deputy Com-
munication . The reader has to
understand ARRL Headquarters in
those days—phone men were the curse
of Amateur Radio. If one didn’t operate
CW, you never were one of the "boys”.

When I met Joe | met a guy that was
to become one of my closest and dearest
friends. Joe was a real help in getting
me started. His wife Norma, a ham
whom he had met on 80 CW, was a

gal. | always remember that
day because Joe and Walt Bradley, an-
other HQ man, were playing chess. (1
just thought what a place, they play
CHESS (""!) on Sundays.)

Keep in mind that any phone man at
HQ was like a pox on the place. The
only guy who worked phone was Ed

Tilton, W1HDQ, the VHF Editor. 1 think
Ed was accepted simply because very
few of the hams at HQ ventured above
80 meter CW. Don’t misunderstand me,
they were in general, a real friendly
bunch with me and a group of real nice
hams who worked for peanults.

Budlong was the General Manager.
Bud was not very friendly to a phone
man coming in and 1 believe it was
about two years before he acknowl-
edged me. Ieould write a lot about Bud.
He didn't have a great deal of enthusi-
asm for Ed Handy and the Communica-
tion Department. | think Bud thought it
was a necessary evil.

One time | went Washington when |
was doing the TVI work and met with
George Sterling, who was one of the FCC
Commissioners. had asked me
what | thought of a "beginner” Amateur
license, five words per minute and so on.
| told him that personally, | thought it
was a very good idea. A couple of days
later when | got back to Headquarters,
Budlong called me into his office and
raised hell with me for trying to represent
the League with the FCC in Washington.
I stood my ground and told him that a
beginner's license was a damn good idea
for Amateur Radio and that | was speak-
ing personally to Sterling and not for
ARRL. It wasn't long before Budlong got
on my side in that argument.

A lot of the older time hams did not
like Budlong but believe me, they just
didn't understand him. He was a great
amateur and did much for amateur ra-
dio. WNce

Ed.
Good news for 83 year old WIICP.
May 1, he will be getting married in
Mesa, Arizona. On behalf of everyone
we send our best wishes to Lew and his
new bride, Claire.

Shirley and 1 plan to attend if we can
possibly make il. In any case, we'll have
a report of the wedding in the May
issue of ER. N6CSW



AMI Update - April 1999

by Dale Gagnon, KW1l, President

AM Forum at the Dayton Hamvention
This year the forum has been sched-
uled for Sunday morning, May 16, 11:15
to 12:15 in Meeting Room #1 in the Hara
Arena. After a short update on AM In-
ternational we'll get into the main pro-
gram, "The Buffalo AM Triangle”, This
will include a perspective why AM is
alive and well in western New York.
There will be pictures illustrating the
sizable group of amateurs who are re-
storing classic amateur transmitters,
building impressive homebrew projects,
converting broadcast transmitters and
mixing it with a lot of social interaction
and fun. The is being put to-
gether by Bruce (KGIIC), Tom
(W2KBW) and Bill (K2LNU).

AM enthusiasts will be meeting again
for dinner on Saturday evening. May 15
at 7:30 at Marion's Pizza, Exit 57 off
Interstate 75. Bring pictures of your
shack and your latest radio projects o
pass around.

Updaie on the License Restructuring
NPRM

William Cross of the Wireless Commu-
nication Bureau at the Federal Commu-
nications Commission reported that they
have waded through the 2300 plus com-
ments and reply comments submitted
late last year and early this year. They are
drafting documents at this stage, but still
have a ways to go before the specifics of
a Report and Order will be settled on. Bill
says that this work will not be completed
by the Dayton Hamvention, but he does
expect to take some time in an FCC Fo-
rum there to talk about concerns raised in
the comments. He expressed some doubt
that the Report and Order would be out,
even by July, He said he recently received
a letter complaining about a decision the
Commission made in 1951, He sald that,

similarly, letters will be written to the
FCC for several decades based on what
they do in this Report and Order, so they
were taking the time to thoughtfully pre-

re.
E‘:‘:nin‘ Events

AMI is discontinuing its sponsorship
of the Armed Forces Day operating
event, Though it is a greal time to be on
the air, response from the membership
has been low. It is also the same week-
end as the Dayton Hamvention which
siphons off many potential classic mili-
tary rig operators. Instead, plan to use
your military boatanchors on Vintage
Field Day on June 19.20. Another inter-
esting event is this month, the Subma-
rine Memorial Radio Room Reactiva-
tion on April 24.25. Over 25 submarines
or submarine memorials will be on the
air this weekend. | worked several sub-
marines while | was HF mobile on last
year's reactivation weekend. Unfortu-
nately, most of the equipment in use
will not be original Navy issue. For
more classic equipment usage, plan to
operate the "Ships on the Air" event,
July 17,18, This event coordinated by
Bab, WIQWT from "Radio Five" on the
cruiser USS Salem in Quincy, MA in-
cluded over 30 surface ships and sub-
marines last year. The Collins Collector
Association “theme weeks™ for
some of its nets. On February 4 | partici-
pated in a KW-1 night.

in March and April they have had
AM nights. April 11-16 they are encour-
aging military and unique equipment
to check in. May 2-7 is "your favorite
Collins radio” week. Look for CCA net
activity on Tuesday, 8:00 PM Central,
3805 kHz, Thursday, B:00 PM Central
on 3875 kHz, Friday, 8:00 PM Pacific,
3895 kH2. ER



_Arthur Collins’ 1925 Amateur Station

Part One, The Receiver

by J.B. Jenkins, W5SEU
P.O. Box 5087

Red Oak, TX 75154
jenkjb@flash.net

Seventy five years ago, & fifteen year old Cedar Rapids boy named Arthur Collins buslt an
amateur short wave station that would sustain communication with the MacMillan Arctic
Expedition after the commercial stations had tried and failed. The receiver will be described
in this isswe and the transmitter in next month's ER for those who wish to build and own

an early Collins station.

On October 6th, 1924, the Third Na-
tional Radio Conference convened in
Washington, DC, The Secretary of Com-
merce, Herbert Hoover, later to become
President of the United States, opened
his address with these statements:

“Nor have we overlooked in these
previous conferences the voice or inter-
est of the amateur, embracing as he
does that most beloved party in the
United States—the American boy. He is
represented at this conference, and we
must have a peculiar interest for his
rights and interests. | know nothing
that has contributed more to sane joy
and definite instruction than has radio.
Through it the American boy today
knows more about electricity and its
usefulness than all the grown-ups of
the last generation.”

Just six months earlier, a fifteen year
old boy, Everett Sutton, 7DJ picked up
the CQ of Tom Mix operating WNF on
THE BOWDOIN, iced in at Refuge Har-
bor, North Greenland. This was the first
MacMillan expedition to the Arctic. The
radiosignals of WNP had not been heard
tor more than six weeks, Mix later wrote
"The next date on which we were able to
break thru was April 14th, when, after
over a month of vain attempts to raise
someone, 7D answered a CQ and re-

QSA. We worked for an hour
without trouble, his signals being heard

a couple feet from the phones and 7D
copying our signals with only an occa-
sional repeat. 7D] was the last station
we were able to raise, altho nightly
watch was keplt for about a month after
this date.” The equipment used at 71
was a one-tube recelver and five-watt
transmitter constructed by Sutton.

Again in the Summer of 1925, an-
other fifteen vear old boy, Arthur
Collins, 9CXX of Cedar Rapids, lowa,
would provide the only communica-
tions between the second MacMillan
Arctic expedition and its sponsor, for
twenty-two straight days. Working on
a wavelength of 19 meters, young
Collins operated daily from 8 AM to 5
PM handling a great volume of traffic,
both personal and official messages, and
articles for the newspapers. The Na-
tional Geographic Society, sponsor of
the expedition, sent and received nu-
merous messages through the equip-
ment constructed by a filteen year old
boy.

Armstrong Perry, a writer for Radio
Age Magazine, decided to visit Cedar
Rapids to see the station that young
Arthur Collins had bullt. The story of
his visit may be found in the November
1925 edition of that magazine. The April
1926 issue follows with a construction
article which describes the receiver that
Collins used. Two transmitters with



The author with his replicas of Arthur Collins' 1925 receiver and transmitter.
Note how he is tuning the receiver with a pencil to reduce hand capacitance.

three configurations are described in
the May 1926 issue. Both of these ar-
ticles were written by fifteen year old
Arthur Collins.

It was these articles that prompted
me to make replicas of the equipment.
Last November, | was fortunate to host
a tour for the Collins Collector’s meet-
ing in Dallas, Texas. The receiver and
transmitter described in part 1 and part
2 of this article were displayed along
with other prewar equipment. As a re-
sult, several calls, e-mails, and letters
were received asking for more details
about the construction of this equip-
ment. First, let me say there is nothing
new or special about the circuits that
Collins used. The circuits are well docu-
mented in QST and other books avail-
able at the time. There are innovations
relating to parts and layout.

For my purposes, operation of the
equipment is secondary. However, the
receiver and transmitter are functional.

The person who duplicates this equip-
ment will need to make some early de-
cisions regarding parts. Some readers
may wish to use more readily available
parts to hasten the project along. The
parts originally used by Mr. Collins are
very difficult, but not impossible to find.
There will be some parts sources listed
at the end of this article.

The receiver about to be described
was builtby young Collins in the spring
of 1925. It was an exciting time to be a
Radio Amateur. John Reinartz and Fred
Schnell had made their historic two way
contacts with the famous Leon Deloy,
operator of French 8AB. Permission to
use the shortwave bands (without spe-
cial licenses) was granted by the Radio
Conference of 1924. The harmonically
related bands were 200 to 150 meters
(1500 to 2000 kilocycles), 85.6 to 75
meters (3500 to 4000 kilocycles), 42.8 to
37.5 meters (7000 to 8000 kilocycles),
21.2 to 18.7 meters (14,000 to 16,000

continued next page



Front view of the receiver

kilocycles), and 5.3 to 4.7 meters (56,000
to 64,000 kilocycles). The Zedders and
Aussies were communicating almost
daily with many North American ama-
teurs. The rush to operate in the new
bands was met with many setbacks.
Circuits that functioned very well at
200 meters were erratic and hard to
control when tuned to the 19-21 meter
band. Young Collins explained that re-
ceivers with several radio frequency
amplifiers which worked well at wave-
lengths above 200 meters, were not very
usable on the shorter wavelengths. A
receiver for short waves must be low
loss to be efficient. Collins eliminated
everything from his circuits that was
not necessary. Many of the parts that
were advertised as “low loss” proved
to be otherwise. Fewer parts meant
lower loss. His receiver had a single
detector followed by one or more audio
amplifiers. If a weak signal could be
detected, he relied on his audio stages
to amplify it up to a usable level. His
antenna system (a problem due to op-
position) was coupled very loosely to
the detector. In fact, the antenna was a
single wire thrown out of an upperstory

window into a tree. Mr. Collins’ par-
ents had builta new colonial style home
and outside antennas were not welcome.
Two 30-foot supports were later added
to the roof after the MacMillan contacts
were made. The receiver did not use a
connection to the ground.
Assembling the Receiver

The schematic and parts list identi-
fies the original parts used by the Collins
receiver. The UV-99 tubes were chosen
for the detector and audio stages. These
tubes fit a small shell socket with a
bayonet slot. The UX-99 fits the stan-
dard four-contact socket. The builder
will need to determine which type of
tube is available, then choose a socket
that matches. Mr. Collins did not use a
socket with the detector tube. He sol-
dered directly to the pins on the tube,
which was inverted. After soldering in
a few tubes and not finding a good
performer, the decision was made to
add a standard 4-pin socket to my re-
ceiver. Type 30 tubes can also be used in
the receiver. Do not mix type 30 and
UV-99 tubes in the receiver, since the
filament voltages for the two are not the
same. On the terminal board drawing,



Rear view of the receiver with 'Dixie Cannonball' headphones attached.

you will find a layout for the detector
socket. The base was removed from my
socket and its pins were attached to the
terminal board. Your socket may not
match the hole pattern shown, so check
it out. A two-inch diameter hole (be-
neath the detector tube) cut through the
baseboard can also be seen. The detec-
tor tube may be removed easier through
this hole. An extra binding post has
been added to the receiver rear panel. It
isolates the plate voltage on the plate of
the first audio stage from the plate volt-
age on the second stage. These are the
only modifications made to the original
design.

The Bremer-Tully so called “condens-
ers” were advertised as low loss vari-
ables, but their frictional bearings are
rough and difficult to keep in adjust-
ment, The 7-plate main tuning con-
denser mounts on the right side of the
front panel. The 11-plate variable is the
regeneration control and mounts in the
center of the panel. This can be seen in
the receiver’s rear view photograph.
Notice that one variable is mounted
vertically while the other is in a hori-
zontal position. Hopefully, the length

of the mounting strips have been ad-
justed so that the terminal board will be
level. Starting with the first hole on the
left hand side of the terminal board,
fasten the longest mounting strip to the
board, using E1. Mount E2 through E7
to the next six holes. Be sure that the
holes in the binding post faces the front
of the receiver. Mount the shortest
mounting strip to the eighth hole with a
brass screw and nut. Finally, mount E7
and E8 to the last two holes on the
terminal board. It is helpful to com-
pletely wire the terminal board before
mounting it to the variable condensers.
The receiver is wired with No. 20 gauge
“push back” wire. Solder is used to
mount R1 to C3. All other connections
are made with screws.

Before mounting the terminal board
to C1 and C2, fasten the front panel to
the baseboard using No. 4 brass flat
head wood screws. Mount E9 and E10
on the rear panel. Next mount El1
through E15 to the rear panel. Now,
mount the rear panel to the base board
using No. 6 brass wood screws.

Mounting locations for parts used in
the audio stages are not shown on the

continued next page
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baseboard drawing. Position trans-
former T1 so that its frame is in line
with the back of C2 and is centered
between C2 and the rear panel. Itshould
be possible to place a wire about 3 inches
inlength between the stator connection
on C2 (left rear view) to the input termi-
nal of T1. Place the tube sockets for V2,
V3, and transformer T2 on the base-
board. Align them in a straight line

with T1, spaced equally apart. Mount
the tube sockets with No. 4 wood screws
and the transformers with No. 6 wood
screws. Wire the audio stages accord-
ing to the schematic. Don’t forget to
place R2 on the secondary terminals of
T1.

Mount the terminal board to the back
of C1and C2. Use care in connecting the
filament wires to the socket. One side of
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the filament is connected to the ground
bus on the terminal board. Make sure
that ground on the terminal board is
carried through to the ground side on
the audio stages. Otherwise, the fila-
ment wires will be shorted together. It
might be best to see the filaments in
each tube light up before connecting
the “B” batteries to the binding posts.
The rheostat is in series with one side of

the filaments. When a three-volt bat-
tery is used, the rheostat should be set
to its minimum resistance. If type 30
tubes are used it is better to set the
rheostat to maximum resistance, then
adjust for 2.0 volts on the filaments.
Coils

The inductors or “coils” used in the
receiver were Lorenz type, better known
as “basket weave”. There was a lot of

continued next page



debate in the 208 about which type of
coil was best. While the Lorenz had
lower distributed capacity it was even-
tually that solenoid type
coils with the proper length to diameter
ratio were just as good. Mr. Collins sug-
gested that either type could be used in
the receiver, A coil form template is
included in the drawings. It will not be
the proper size after this article is re-
duced for print. Place a copy of the
template on a small board and extend
the radial lines out to 1.5 inches. The
finished coil should be about 3 inches in
diameter. At the end of the lines, mark
and drill straight through the board
with a drill size just smaller than the
diameter of the nails that you are using.
Push eleven nails through the backside
of the board. Use No. 14 gauge double
cotion covered wire for winding the
coils. The coils are wound on the form
by weaving the wire through alternate
nails, While the coil is still on the form,
tie the winding together at four or five
places with astrong string. Place a little
glue on the ends of the strings after
trimming them to size. The grid coil
should have 24 turns for the 80 meter
band. The tickler coil will need 3 turns
and the antenna coll will require 5 turns.
For 40 meters, the grid coil needs 12
turns, and for 20 meters, use 6 turns.
The number of turns for the tickler and
antenna coils is the same for all wave-
lengths. Wind all coils in the same di-
rection, Be sure to leave enough lead
length to mount the coils on the binding
posts connections on the terminal board.
Some detector tubes may require more
turns on the tickler coil. Afterall. we are
using tubes that are older than 75 years.
Mount the 80 meter coil set on the re-
ceiver. Two positions exist for the an-
tenna coil. With the antenna coil
mounted at the furthest position from
the tickler coil, the receiver will be more
selective.
Parts

Black phenolic panels can be found at

maost plastic supply houses. Plastic deal-
ers usually have cut off pleces available
at reduced prices, The wood (poplar)
comes in various sizes and can be pur-
chased at most lumber yards. The brand
is Wey/Choice by Weyhauser. Try
"Play Things of the Past” for some of the
difficult electrical parts. You may be
required to purchase a catalog at a nomi-
nal cost. The catalog is worth every cent
if you like to build antique radios. Their
address is: 3552 West 105th St., Cleve-
land, OH 44111. Another excellent
source of parts is “Antique Electronic
Supply”. Tempe, AZ Also, be sure to
look in the cardboard boxes under the
tables at your local hamfest or radio
convention flea markets.

Operation

In the words of Mr. Collins, don"t
expect to hear Timbuctu the first night.
It will take time to become familiar with
the operation of this receiver. Two af-
ternoons were spent tinkering before
any signals were heard on my receiver.
Double check to see that the receiver
wired correctly. Connect a pair of high
impedance headphones to E9 and E10.
Carefully connect the "B” batteries to
Ell through E15. The negative lead is
connected to E13, Twe 1.5 volt "I} cells
are connected in series for the filaments,
A filament switch was not included in
the original receiver, but may be added
external lo the receiver.

Slowly turn the regeneration control,
C2, back and forth until a whistling
sound is heard in the headphones, If the
detector does not slide into regenera-
tion, try reversing the connections to
the tickler coil. The between the
tickler and grid coils may be adjusted
by pushing the tickler coil back and
forth by hand. Loosely connect the an-
terina to the receiver. Slowly tune C1 to
see if signals can be heard. Experience
will teach that AM signals come in just
below the point of regeneration. CW
and SSB signals are heard just above
this point. You will find the receiver to
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Receiver Schematic and Parts List

Bremer-Tulley “Lifetime” Condenser 150 MM.F.D 7 Plate
Bremer-Tulley “Lifetime” Condenser 250 MM.F.D 11 Plate

Keystone Rheostat 0-16 ohms .5 Amp, (With knob)

2

3 Dublier Micon Type 642 00025 M.F D
-1 Crosley Binding Post No. |

VL1605 ERY Binding Post Ensign "H™

i’ Allen-Bradiey 5 Megohm

k2 Allen Bradley .1 Megohm

3

Tl General Radio 231A Amplifying transformer
T2 Jefterson: Amplifying Transformer No.41
Vi v2 vl UX-99 Vacuum Tubes

Misce.

Bakelite Panel, Baseboard, #20 Push Back Wire
Brass hardware, 3 [za. Tube sockets,
2 lia. General Radio 4 In, Dials with Pointers

be very sensitive to hand capacity while
tuning. Mr. Collins used a pencil eraser
against the outside edge of the main
tuning dial for fine tuning. This places
some distance between the hand and
receiver. The variable condensers in my
receiver are worn and operation of the
receiver is erratic. But signals on the 80
meter band have been heard from Eu-
rope and Australia at sunset and sun-
rise. The antenna used was a 4 Sq. ver-
tical array.

So far, a power supply for the re-
ceiver has notbeen built, but one should
be fairly easy to make. The schematic
for a small switching supply is circulat-
ing around the boatanchor groups. That

11

will be a project for another day. ER
Ed. Part two, The Transmitter, will ap-
pear in next month's issue.
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The Elmac AF-67 Trans-citer

by Jim Hanlon, WBKGI1
P.O. Box 581
Sandia Park, NM 87047

jthanlon@att.net

Elmac AF-67, serial number 1908, that
is the subject of this article has been my
friend for going on 41 years. 1 bought it
and an SX-43, used from Steinburgs in
Cincinnati in June of 1958 for 180 of my
income tax refund dollars. My brother
Bob had graduated from Ohio State that
vear, and he was taking his NC-173 and
Lettine 240 that had been our station-
away-from-home at the Alpha Sigma
Phi house with him. | was in the market
for something that would work fairly
well and not take up too much room
and the Elmac and SX-43 fit the bill
quite nicely.

As | recall, the Elmac had been used
as a mobile rig, mostly on 10 meters, by
By Henry, WBCDY. It was a little
scratched up around the cabinet, but it
still worked well and the price was quite
right for a bandswitching, 160 to 10
meter AM, FM and CW transmitter with
a built-in VFQ, high level 5881 modula-
tors and a 6146 final.

Imust admit that the 5X-43 probably
spent a lot more time playing back-
ground music from the AM and FM
broadcast bands while | studied and
wrole lab reports than it did playing 40
meter CW. But [ did get the Elmac warm
now and then while I was in school. It
really helped out in one EE Communi-
cations Lab. My professor, Dean Davis,
was WBLBE. When it came time to build
a breadboard class C amplifier, he al-
lowed as how | knew which end of a
soldering iron to hold on to and how to
build what was essentially a novice
transmitter already since | was a ham,
and he let me use the Elmac as my lab
experiment. Using F. E. Terman’s best

techniques and RCA’'s characteristic
curves fora 6146, | predicted such things
as the conduction angle for the final
amplifier and the resulting grid cur-
rent, plate current under load, power
output and overall efficiency. Measure-
ments confirmed the theory quite nicely,
except that the efficiency was lower on
80, 20 and 10 meters than it was on 160,
40 and 15. That's when [ learned that a
tapped coil pi-match network burned
up power when part of the coil was just
sitting out in the breeze. [ was also able
to measure the sidebands under AM
and FM modulation. With AM and a
sinusoidal modulation signal, there are
of course just the upper and lower side-
bands we are all familiar with, But with
FM, there are theoretically an infinite
number of sidebands, spaced by the
modulation frequency, and spread out
above and below the carrier, Thelr am-
plitudes are predicted by those myste-
rious Bessel Functions, and there are
certain settings of deviation for which
specific sidebands and even the carrier
can be made to disappear. It was really
neat to use one of the Lab's HRO-50's
and to find each sideband right where it
was sup to be and of the pre-
dicted amplitude. Thanks to the Elmac,
Ireally got a good feel for the realities of
a lot of stufi that had been just exercises
in mathematics up till then.

It was the summer of 1960 when |
finally got a job away from home, and
that meant | needed a car. Good old
Dad came through with a 1960 Chevy
Biscane 6, far more than | had dreamed
of, and | put nearly 20K miles on it
driving between Allentown, Pennsyl-



The Elmac Trans-citer Model AF-67, serial 1908. The lack of “Multi -Elmac” on

the name plate suggests this is an early model.

vania where | was working for Western
Electric and Columbus, Ohio where 1
had a special lady friend. The Elmac
went with me in the Chevy, now paired
with a PE-101 dynamotor, a Gonset
Super 12 converter, and a Johnson
Whipload 6 base loaded antenna.

In the June of ‘61 both that special
lady and I graduated, and we got mar-
ried in August. The Elmac followed
along with us, now paired with my other
old HRO-50 friend to an apartment in
Columbus for a year while I got an MS,
to another “garden” apartment in New
Jersey for two and a half years where
we added two daughters to the family
and [ worked for Bell Labs and went to
more school, and finally back to Co-
lumbus again in 1965 where we pro-
ceeded to add a son and I finally got my
Extra Class license and a Ph.D. The li-
cense and the degree were somewhat
related, thanks to the ElImac. In the sum-
mer of 1966, 1 was studying for my
general exams - basically I had to know
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everything about every course I had
ever taken in Electrical Engineering,
Mathematics and Physics. Aftera while,
I was burning myself out in about an
hour and a half of studying, so | would
take a break with the Elmac and the
HRO and get on the air. Since no one
was using AM in 1967, the only thing I
could do was to work CW. By the time
September came, | was not only ready
for my general exams, but my code
speed was also well above 20 wpm and
I aced the Extra Class exam as well.
The Elmac continued to be my one
and only transmitter until we moved to
Allentown, PA in 1968 and my wife
gave me the $50 that she got from sell-
ing our gas dryer and, shanty Irishman
that I am, I spent it right away on an
Eldico SSB-100. By that time I had also
acquired an HRO Senior from another
Ohio State EE professor, Bob Higgy,
WS8IB, and though I did not realize it
then I had already started on that ter-
rible downward path of a boatanchor

continued next page



collector. We moved back to Columbus
in 1970 for a job with Bell Labs, and |
slowly added more “old junk” trans-
milters thal other hams were almost
throwing away to my growing collec-
tion. The Elmac was soon overshad-
owed by more powerful cousins like a
Hallicrafters HT-20, a Collins 32V-3, a
Globe King 275 and a Heath DX-100,
but it has even until today always held
a favorite spot among the shelves of
active rigs that | keep on the air. After
41 years together, it's one of my better
ham radio “friends” and | take care of
iL
What's Inside the AF-67

Gus Undy, WEYNC, the 1953 designer
of the AF-67, squeezed a lot of function
into a box quite small for its day. The RF
circuit consists of four stages, a 6AK6
Hartley VFO that runs either on 160 or
40 meters and whose B+ is regulated by
an 0B2, a 6AGS5 buffer stage that runs
straight through on all band positions
except for 10 meters where it doubles
the oscillator output to 20, a 6AQS
driver/multiplier, and a 6146 final that
runs straight through on all bands. The
6AKS also swilches to a Pierce crystal
oscillator (with the crystal connected
between control grid and plate). The
6AQS5 buffer stage is broadbanded with
slug tuned coils, and there is a tuning
capacitor in the driver plate, labeled
"Grid” on the front panel, that is used to
adjust the drive to the 6146. An extra
gang on that capacitor also tunes the
HAGS plate when it doubles to 20, There
is more than enough drive for the 6146
on every band, and the user is advised
just to detune the driver to arrive at 2.5
to 5 mA. 1 long ago found out that more
than 3 mA grid drive to a 6146 only
increases harmonic output (TVI) and
shortens tube life, and | don't like run-
ning the driver stage off resonance and
hot, so [ installed a drive-adjusting pot
in the screen of the 6AQ5. Now | peak
the 6AQ5 output and then set my pot to
deliver desired drive. Its control is on

the top, left of the vio dial, in a spot that
balances the audio gain control on the
top, right. The 6146 plate tank is a typi-
cal pi-match, with three different coils
each tapped once to cover the six bands.
The AF-67 manual says that it can match
unbalanced resistive loads from 50 to
300 ohms. By the way, I should also
report that the VFO in my AF-67 is so
stable that | notice essentially no drift
after just a couple minutes of warm up.

The AF-67 is set up to work CW, with
the cathodes of the buffer, driver, and
final all tied together at the key jack and
the vio designed to run continuously.
There is enough internal R/C liltering
on the common cathode lead to shape
the keyed waveform and avoid key
clicks. 1 have long preferred to work
Q5K (break-in), so lincluded a mercury
wetted reed relay to key the B+ feed 1o
the oscillator as well. 1 use a time-se-
quenced keyer that turns the oscillator
on before the following stages, and the
result is a no-chirp, no-click, break-in
signal. After a several years of use, the
vio does begin (o develop a noticeable
chirp. The only thing that cures it is a
new 6AKS, so | keep a few extras in
stock. The AF-67 includes a front panel
switch to power up the VFO by itself for

“spotting” purposes. When run in mo-
bile service, B+ for this spotting feature
was often tapped off the car radio sup-
ply.

The audio string of the AF-67 is also
well implemented. The first speech am-
plifier stage is a 6AUS that can be set
with a back skirt switch to accommo-
date either a carbon or o crystal /dy-
namic microphone. A lot of the mobile
rigs of that era used carbon mikes like
the war surplus T17(B). They were me-
chanically rugged. and they also could
stand in-car temperature excursions that
would destroy a crystal mike. For AM,
the 6AUG feeds a 12AU7 driver with
both triodes in parallel, in turn trans-
former coupled to the grids of push pull
5881's in class AB1. The secondary of



Inside the box, the VFO is in the shielded box up front, the final is on the right

with the 5881 modulator tubes behind it, the modulation transformer is rear
center, and the audio stages are on the left side. Note the three ganged, chain
driven bandswitches and the two ganged AM/FM/CW switches on the rear

outside wall of the chassis.

the modulation transformer is matched
to the 5000 ohm load of the 6146 final,
and it also has a 500 ohm tap that will
deliver 40 watts of audio to the outside
world if you want to use the AF-67 asan
RF and AF exciter for your boatanchor
KW final and modulator. This dual use
as a Transmitter or an Exciter caused
Elmac to coin the term "Trans-citer” for
this rig. In addition, the output of the
6AU6 speech amplifier can be directed
toa 6BJ6 reactance modulator connected
to the plate of the VFO. The manual
does not offer any suggestions on set-
ting the FM deviation other than saying
it's controlled by the audio gain. I do
know from my OSU lab experience that
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the FM works well. I suppose you would
just have to find someone with an NBFM
detector in his receiver and set up the
deviation until it sounded good.

Thus far, everything I've told you
about the AF-67 has been the good news.
The bad news is that the AF-67 isa TVI
maker, and I've not yet been able to fix
that problem. Back in 1952 people were
just beginning to figure out how to de-
sign a rig to avoid TVI, and mobile
operation was becoming a lot more
popular because you were generally
gone from a given neighborhood before
the folks could figure out what was
causing that garbage on their boob tube.
Indeed, the manual reads as though

continued next page



there should be no trouble with TVI
and the AF-67. "The MULTI-ELMAC
Trans-citer's circultry is such that har-
monics falling in the TV channels are at
a minimum. The power plug leads are
bypassed and other critical circuits de-
signed for maximum harmonic attenu-
ation. Under normal operating condi-
tions the usual low-pass filter in the
antenna transmission line, a brute-force
filter in the AC power line, and a good
efficient ground to the Trans-citer cabi-
net is sufficient to maintain a harmonic
attenuation of 100 dB down. Adequate
shielding of stages and a mnplﬂd
shielded variable frequency oscilla

make this " The truth of 'I'he
matter is that there are a lot of open
holes in the cabinet that are difficult to
close and too many ways for the har-
monics that class C stages invariably
generate to get oul. While the

plug leads are filtered, there is an open
hole in the back of the cabinet where the
power cable plugs in, so that the har-
monics can easily flow across the chas-
sis, over the top of the power plug, and
out and down the cable where they can
happily radiate. Also, the shaft of the
AM/FM/CW awitch that comes out the
back of the cabinet is not grounded and
it acts like a stub antenna as does the
shaft of the bandswiteh that comes out
the top front, The coax oulput connee-
tor is on the left side of the chassis, and
there is a nice, big slot in the cabinet
that fits around it and lets the harmon-
ics travel out and down the outside of
the coax cable. And if that weren't
enough, the meter case is plastic, it has
no metal back shield, and the meter
leads are not bypassed to ground. This
leaves multiple paths for TV to get out,
and despile my best efforts at plugging
these holes I've not yet been able to rid
the AF-67 of TV1on 20, 15and 10 meters.
1 tried TV proofing the transmitter by
closing up as many open holes as | could.
I closed the hole around the RF output
jack. I put a metal 35mm film can over

the function switch on back and sol-
dered a cover over the carbon /hi-Z mike
switch. | soldered copper flange onto
the power connector and screwed it
down to the cabinet. I soldered a

cover over the meterand b both
sides of it to ground. Still, nothing much
helped. | couldn’t figure out a way to
shield the bandswitch lever. The best |
could do was to attach a grounded pig-
tail where it leaves the cabinet. One of
the advantages of writing these articles
is that | get to revisit such problems as
TVL Just yesterday | sniffed around
with a lead attached to the antenna of a
little TV set, and the interference seems
to be originating from the key lead and
perhaps from the power lead. So | may
give it one more try. It would be fun to
be able to use the AF-67 on the higher
bands. Have any of you AF-67 owners
out there had any better luck with TVI
in your rigs?

While I'm talking about “improve-
ments,” a few of you sharp eyed Elmac
experts might notice a few more in the
pictures, | had a 6146 develop a short
from plate to ground one time, not an
easy thing to do when you think about
how the tube is built, and it took out the
meter movement and the plate feed RF
choke, | found a new choke, and 1even
got very lucky and found another meter
of the right sensitivity whose move-
ment exactly fit the Elmac meler case.
But when | made those repairs, 1 also
puta fuse in the B+ line to the 6146 plate
and another in series with the meter. If
you have sharp eyes, you can see the
meter fuse up on the bracket that sup-
ports the right-hand, chain-driven
bandswitch cog and the 6146 fuse just
below the RF choke that is between the
6146 and the inside 5881 modulator
tube. 1 also have two spare fuses taped
to the bandswitch bracket in the rear. A
22.5 volt “photofiash” battery about the
size of today's 9 volt transistor radio
batteries originally supplied grid bias
to the 5881's. | long ago pulled the bat-



Under the chassis. The final tune and load capacitors are shielded off from the

low level stages.

tery and derived bias using a 22.5+/-
volt zener diode in the 5881's common
cathode lead. You can see that zener
diode in the under chassis view, right
between the two 5881 sockets, in the
rear behind the final tune and load ca-
pacitors. Also in the under chassis view
over just behind the microphone and
key jack you can see several RF chokes
and bypass capacitors thatI put on those
leads. If you look very carefully, you
can also see a terminal strip, a small
rectifier diode, and a larger electrolytic
capacitor that provide DC power for
the keying relay, just to the left of the
round disc ceramic cap, that keys the
VFO. Finally, you can see in the front
panel view that I substituted an
Amphenol microphone connector that
mates nicely with my D-104 and JT-30
for the original three circuit jack.
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If you're thinking of adding an AF-67
to your shack, you might want to know
about its power supply. The rig needs
an external supply of either 6 volts at
5.2 amps or 12 volts at 2.6 amps for the
filaments, 250 volts at 75 mA for the low
level stages, and 500 to 600 volts at 160
mA for the modulator and final. Elmac
offered the 115 volt powered PS-2V sup-
ply and also the M1070 and M1071 units,
which were vibrator packs that ran from
either6or12volts DC and 115 volts AC.
I suspect that most of the mobile AF-
67's back in the 50's were powered from
PE-101 or PE-103 dynamotors, so
M1070's might be a little scarce. In my
case the power supply from my 1952,
6AG7/6146 novice rig donated the HV
transformers, chokes and filter capaci-
tors that still run my AF-67.

There have been several good articles

continued on page 41



LETTERS

Dear ER

I read Bruce Vaughan's NSRQ [Our
Future Lies in the Past, ER #119, March
1999] article with rapt awe, for he very
accurately diagnosed the malaise that |
had been suffering from. When | was
first licensed in July 1995, | jumped in
head first. It was like turning a child
loose in a candy store. | worked every
mode known, from packet to RTTY to
satellite. 1 pulled all-nighters to get my
WAS, to find that next contact, | was
hooked. Oddly however, during the last
& months | have started to enjoy the
hobby less and less, even though 1 had
more and more t. It seemed
great to have a radio with DSP this, and
LED that, but was lacking,
And therein lies the problem. 1 has lost
the “magic of radio”, willingly surren-
dered it, and even paid to sell it off, all
for the wonder of technology. My en-
joyment of radio became inversely pro-
portional to the amount of radio gear [
owned. Mow my QS0s took place with
the relative ease of a cell phone call, and
the challenge, the allure, along with the
magic, was gone. Fortunately, the cure
for this malady was easy, at least for
me. It consisted of "culling the herd”.

| decided to sell off every bit of radio
gear that | did not use at least once a
week, especially the high tech units.
And with the current market for
boatanchor gear, that was not as pain-
ful as it sounds! | then committed to
return to the real roots of radio, and
operate only CW and AM. | have had
more enjoyment in the last few months,
just sitting in the basement listening to
my 75A-4 and using my 40-yvear Johnson
transmitter, than | ever had in the past
4 years with all the high tech gear. It
was as if | had returmed home, to my
roots, and to the magic. The "Magic of
Radio” is not something that can be

bought, it must be learned. [ recall my
wonderment as a teenager hanging a
piece of wire out the window, and lis-
tening to all of these far away places on
my DX-160, it is now like those heady
times once again. Today, the new ama-
teur is sadly often "sold” radio as two-
way intercom with their buddies. Teach
CW, naw that's old fashioned, use FM
instead. Indeed, the hobby has been
dumbed down to the lowest common
denominator. Obtaining a license is now
almost a right, not a privilege. And we
wonder why people drop out of the
hobby. The answer is simple, we sold
them defective goods instead of teach-
ing them the magic, and we sold thema
free cell phone. The time-honored con-
cepts of elmering, and home brewing,
and the rich legacy of AM and CW are
looked upon as archaic, even backward.
I now know the truth, and it is radio
magic, not technology. From here on in
lam committed to share the magic with
every new amateur and leave the free
calls to Ma Bell.

Bruce Howes, KG21C

Dear ER

On Vintage Field Day, I am an "out-
side observer” in my advice and sup-
port. Only twice have | gone out to
Field Day activities to aid others in set-
up/ take-down and to just see the equip-
ment. | see a reduction in interest and
participation in Field Day. This down-
turn has got to affect VFD.

So I urge you NOT to become dis-
couraged in the slow upswing in inter-
est in VFD. Keep on with VFD on the
same fixed weekend in June. Do not
forget to remind us to “pul-oul” the
date and fregs on the nets. Even on the
VHF nets there are a few of the boal
anchor set.

Oscar Clinton, NSZIH



California Early Bird Net: mmrmnup.mm I'STMSHN.

California Vintage S5B Net: Sunday mornings at 8 AM ST on 3835

Southeast Swap Net: Tuesday nights at 7:30 ET on 3885 Net control is Andy, WAIKCY . This same

group dlio has a Sunday alternoon net on 3885 at 2 P'M ET.

Eastern AM Swap Net: Thursday evenings on 38385 at 7-30 ET. This net is for the exchange of AM

related equipment only.

Northwest AM Net: AM activity daily 3 PM - 5 PM on J475. This same group meels on b meters

{S0.4) Sundays and Wednesdays at 800 PT and on 2 meters (144.4) Tuesdays and Thursdays at 3-00

PT. The formal AM nel and swap session is on 3875, Sundays at 3 P'M

KeHQ! Memorial Twenty Meter AM Net: This net an 14 286 has been (0 continueous operation for

2t beast the last 20 years. [t starts 2t 3:00 PM FT, 7 days a week and usually goes for about 2 howrs.

Net control varies with propagation

Arizena AM Net: Meets Sundays at 3 PM MT on 3855 On & meters (304} this group mevts at 8 P'M

MT Saturdays.

Colorade Morning Net: An informal group of AM ers get logrther on 3876 Monday. Wednesday

Friday, Saturday and Sunday mornings at TAM MT.

DX-60 Net: This net meets on 3880 at 0800 AM., ET, Sendays. Net control is fim, NELLIV, with

alternates. This net is all about entry-level AM rigs like the Heath DX-60

Eastrosst Military Net: It isn't necessary to check in with military gear but that is what this net s

all about. Net control is Dennis, WAJIYXN but sometimes il rotates 1o other ops. Saturday mormings

on 1995 at 0500 ET. Will move to 3885 for summer.

Weitcoast Milltary Radie Callectors Net: Mects Sunday mormings at 093 local on 3975 « or - QRM,

excepl the 18t Sunday of the month when the net meets at 2130 local. Net control is Tom, WASOPE

Cray Hair Net: The oldest (or one of the oldest - 44+ years) 160-meter AM nets. [t meets on Tuesday

nights.on 1945 a1 B:00 P'M EST & 8:30 EDT. URL: hitp./ / www crompton.com,/ waldsp / grayhair himl
S5HB Net: Net control is Andy, WBOSNF, The Net meets on 14.293 at 19002 Sunday and is

followed by the New Heathkit Net at about 20302 on the same freq. Net control is Don, WBsLRG.

Collins Collectors Association Nets: Technical and swap session cach Sunday, 14.263 Mz, 2000,

i a long-establizhed net run by call arcas, Informal ragchew nets meet al 01007 Tuesday nights on

3805 and on Thursday nights on 3875,

Collins Swap and Shop Net: Mevts every Tuesday at BPM EST on 31985, Net control is Ed, WAIAM],

Drake Users Net: Another relatively new net, This group gels logether on 3865 Saturday nights at

S1'M ET. Nat controls are Criss, KBRIZX; Don, WZB0); Rob, KEIEE and Huey, KDL

Swan Users Net: This group meets on 14250 Sunday afternoons al 4 "M CT, The net control is

untally Dean, WASAZK,

Nostulgia/Hi-Fi Net: Meets on Fridays at 7 PM T on 1930, This net was started in 1978,

K1JCL é-Meter AM Repoaten Located in Connecticut it operates on 50.4 in and 50.5 out.

JA AM Net: 14.190 at 0100 UTC, Saturdays and Sundays. Stan Tajlma, JATDNQ is net control,

Fort Wayne Area 6-Meter AM Net: Meets nightly at 7 PM ET on 50.58 MHz. This net has been

meeting since the late 'S0's. Most members are using vintage or homebrow gear

Southern Californla Sunday Moming 6 Meter AM Net: 10 AM Sundays on 504 Net contral is Will,

AASDD.

Old Ruzzards Nek: Meets daily at 10 AM Local time on 3945, This is an informal net in the New

England area . Net hosts are George, WIGAC and Paul, WIECO.

Canadian Baatanchor Net: Meets Saturday afternoons, 3:00 PM EST on 31745, For hams who enjoy

using AM, restoring and operating

Midwest Classic Radio Net: Saturday mornings on 3885 at SAM Central time. Only AM checkins

allowed. Swap/sale, hamiest info and technical help are frequent topics.

Bostanchors CW Group: Meets nightly at 02002 on 15795 Mha (7050 alternate). Listen foe stations

calling “CQ BA™ or signing "BA" after their callsigns.

Wireless Sel No. 19 Net: Meets the first Sunday of every month on 14.165 at 1900Z and 3760 a1

20002 Nt control is Dave, VAIORP

Beer Town Traders Net: On 3885, 530 Central Daylight Time on Saturdays

Westcoast 408 AM Net: Sunday afternoons from -4 PM westooast local tme antid 4-5 M on 7160

sor- QRM

Mets that are underlined are new or have changed times or frequency since the last issue,
12
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The GPR-90 and the GSB-1

by Brian K. Harris WASUEK
3521 Teakwood Lane

Plano, Texas 75075
brian.harris@sv.sc.philips.com

On Cadillacs

Following my father's example, [ am
partial to General Motors vehicles.
While | have enjoyed the plush interior,
smooth ride and V8 of many a
rental, a top-of-the-line GM never
graced my garage. Perhaps that will
change when (if) I grow up and no
longer worship “under 10 pounds per

. Until then | do enjoy what
I call my “Cadillac Station’, so named
for its Coupe de Ville similarity. Indeed
it's long, consuming nearly six feet of
desktop. Likewise, its respectable power
isaccompanied by an abundance of fea-
tures, quality workmanship, attention
to detail and " driving comfort’. Did you
notice 1 didn’t say performance?
Screceeech! | am getting ahead of my-
self,

When arranging “Radio Central’ 1
wanted an impressive display in the
corner opposite the entrance, for this is
where visiting eyes initially focus. My
equipment choice for this operating
position was, therefore, by no means
accidental. That 1 fell in love with the
much touted Central Electronics 100V /
600L combination long ago made its
selection a no-brainer. If you recall,
that pair can cover 160-10 meters and
operates nearly every mode known to
man. What else could a person wani?
Since you asked, | wanted a receiving
mate that would match the CE gear
closely in frequency coverage, operat-
ing modes, vintage, quality and feel.
From my gaggle ol well-respected re-
ceivers, each one g for the honor,
lopted for a GPR-90, GSB-1 and match-
ing speaker obtained courtesy of my
friend, Bob K6VOL.

GPR-What?

The Technical Materiel Corporation
(Mamaroneck, New York) brought their
GPR-% communications receiver to
market in 1955 and kept it there eight
years, at which point in stepped the
short lived GPR-92. Although the manu-
facturer advertised heavily in ARRL
handbooks and QST, their target mar-
ket consisted of government and com-
mercial communications facilities. By
design, the GPR-90's component
complement and construction quality
more closely match that found in mili-
tary receivers than in amateur receiv-
ers, Indeed, the unit was assigned the
military number, R-825/URR.

Although the technical manual men-
tions amateur band coverage, GPR-90's
were not popular in the amateur com-
munity, at least in their day. This may
have been due to cost, A 1955 GPR-520
sold for $395 while a similarly featured
HQ-160 in 1958 was but $379, By 1962,
the GPR-90 (now with a crystal calibra-
tor) had risen to $495, while the HO-160
price remained unchanged. (Production
dates and pricing from Communica-
tion Receivers by Moore.)
Technically Speaking

Like most general coverage receiv-
ers, the GPR-90 starts with the AM
broadcast band and reaches slightly past
30 Mc. Commentary on the unusual
front end design will be saved for later.
The three lower bands (.54-1.4, 1.4-3.3,
3.2-5.6 Mc) are single converted to 455
Kc by the first mixer, a 6AU6. Between
the first miver and the first IF stage is a
6BAS buffer. On the three higher bands
(5.4-9.6, 9.4-178 and 173-31.5 Mc) a
6BE6 pentagrid converter is inserted
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'Radio Central' in the author's hamshack. The GPR-90 and GSB-1 are in the
center. On the left is a Central Electronics 100V and on the right is a CE 600L
amplifier. Above the GPR-90 is its semi-rare matching speaker.

between the 6AU6 mixer and the first IF
stage, while the 6BA6 buffer is bypassed
and disabled. The first IF, in this case,
is 3.955 Mc and the second IF remains
455 Kc. The 6BE6 converter uses a 3.5
Mc crystal to create its LO. On all bands
the 6AGS5 variable HF oscillator oper-
ates above the signal frequency.

Three ordinary 6BA6 IF amplifiers
follow the crystal filter, which offers six
selectivity positions having 6 dB band-
widths of .25, .50, 1.0, 1.5, 2.0 and 6.0 K¢
(filter bypassed). The first two IF am-
plifiers receive AVC derived from one
section of a diode connected 12AX7. RF
gain control is also applied to the cath-
odes of the same two IF stages. When
enabled, another 6AG5 acts as a BFO,
injecting its signal into the grid of the
third IF amplifier before both BFO and
IF energies are passed to one half of a
6ALS that serves asa detector. The other
half of the 6ALS5 forms a series noise
limiter,

The unused half of the 12AX7 that
generates the AVC amplifies the audio
before sending it on to the 6V6 output
stage. To improve the linearity of the
audio chain, negative feedback taken

from the secondary of the multiply
tapped (600/16/8/4 Ohm) output trans-
former is applied to the cathode of the
first audio amplifier. A selectable filter
between the 12AX7 and the 6V6 can
provide either a low pass function
(about-3dB @ 2.5 Kc) or audio peaking
@ 1.2 Kc. The 10 dB bandwidth in the
peaking mode is adjustable between 600
and 1600 cycles.
About That Front End

“They don't have any front end selec-
tivity sodon't try using one on 75 meters,
specially atnight”, grumbled my friend,
now SK, W5PTY. Obviously Ozona Bob
was not fond of GPR-90's. Why he had
a stack of them when I last visited him
still perplexes me, however, | confess
they weren't being used. Admittedly,
the GPR-90 frontend design differs from
that of most receivers of its day but this
is not necessarily negative. The first
difference is its broadbanded input
transformer, whose 75 and 300 Ohm
inputs may be configured to support
balanced or unbalanced feedlines. The
second is its grounded-grid 6AB4 RF
amplifier. The third difference, which
annoyed "PYT perhaps theoretically

21 continued next page



The TMC GPR-90 is a handsome receiver.

more than operationally, is the lack of
resonant tuning in front of the 6AB4;
specifically between the broadbanded
input transformer and the 6AB4 cath-
ode.

On the two lower bands, the 6AB4 is
not used. In this case, RF signals are
tuned on the grid and the plate sides of
the 6CB6 RF amplifier. Since I don't do
any weak signal work on 160 meters
nor do I chase broadcast DX, the speci-
fied sensitivity of 5 microvolts (it's ac-
tually somewhat better than that) on
these two bands is not an issue. On the
four higher bands, the 6AB4 is inserted
between the broadband input trans-
former and the 6CB6, increasing the
sensitivity to about 1 microvolt (an R-
390/ A it's not). In this case the RF tun-
ing remains only that associated with
the 6CB6, To improve image rejection
and noise figure, varying stages of high
pass filtering are used in front of the
6AB4 RF amplifier, depending on which
of the four upper bands is selected.
Note: Deciphering the GPR-90
bandswitching arrangement in order to
write this article was an exercise that

made me better appreciate the simplic-
ity of an HRO.
Physically Speaking

Capable of rack mounting, the GPR-
90 has a standard 8-3/4" high, 19" wide
front panel. The matching cabinet is 20"
wide, 10" high and 15" deep. Together,
they weigh 52 pounds. A hinged lid
allows easy access to the top side of the
chassis. The front panel paint is glossy
medium grey and the dial bezel is glossy
dark green with a grey-blue tint. Not
nearly as dark, the cabinet's green
wrinkle has a hint of grey. Red and
white silk-screened lettering details the
front panel. Overall, the paint quality
rivals any I have seen.

The symmetrical front panel is pleas-
ing, with its large main and band spread
tuning knobs placed low and nearly
equidistant from each other and the
panel sides. These knobs have a feel
similar to those of an NC-183D and
there is more than enough bandspread
to easily tune a CW or 5SB station. Ro-
tation of the bandswitch knob located
between the tuning knobs could, how-
ever, replace the tin can opening rou-
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A top chassis, rear view. The mechanical design and the quality of components

of the GPR-90 are as good as any receiver ever built.

tine in an arthritis commercial. It takes
significant effort and this is after lubri-
cation of the entire assembly. Black
faced and recessed, the S-meter is cen-
trally located between the two fre-
quency dials.

Other front panel controls are: XTAL
PHASING, R.F. SELECTIVITY (actually
thisis IF selectivity), AUDIOGAIN, ANT
TUNE, AUDIO SPREAD, RF GAIN, BFO
PITCH and AUDIO SELECTOR. Addi-
tionally, there are five toggle switches
that control the Send/Rcv function and
enable the AVC, Noise Limiter and BFO
and Crystal Calibrator. Two small knobs
adjacent to the main tuning and band-
spread knobs can be used to lock their
associated dials.

There are at least three versions of the
GPR-90. The earliest had no crystal cali-
brator. An interim model employed a
calibrator mounted on the aluminum
plate covering the ganged tuning ca-
pacitor. In the later version this func-

tion was fully integrated into the de-
sign.

The rear apron of the chassis contains
an AC accessory outlet, fuse, relay con-
nector, antenna terminal strip, speaker
terminal strip, two power connectors,
RCA jacks for IF output and phono in-
putand two slide switches that enable/
disable the phono input and external
single sideband adapter.

In Operation

Although many agree the GPR-90 has
great looks, I am often asked, "How
well does it work?" To allay any fears
that Ozona Bob's comment might have
raised, I have experienced no front end
overload conditions from either local
broadcast stations or adjacent hams, of
whom two live roughly 300 and 1200
feet away, and this includes operating
75 meters at night!

As an AM receiver, | give the GPR-90
high marks, the exception being opera-
tion on the highest band, where its ten-

continued next page



dency todriftis anannoyance. The crys-
tal filter adequately handles QRM in
crowded band conditions. When condi-

tions permit, bypassing the filter yields
excellent ion of high fidelity
AM voice transmissions with the match-
ing which contains a 6-1/2°
Jensen Concertdriver. A these
matching speakers are few and far be-
tween so | feel fortunate to have one.

The GPR-90 also receives CW well,
again unless you are on the highest
band. There its drift reminds me of my
Novice days when my hand never got
too far from the SX-140K tuning knob.
In an attempt to minimize this drift,
K6VOI added a separate transformer to
punﬂnﬂmﬁhmmmiy The
250 and 500 cycle positions of the crys-
tal filter combined wid'l the audio peak-
ing filter work well in a crowd. When
using earphones, however, the loud pop
associated with the activation of the
peaking filter is unpleasant. This pop is
aresult of charging the capacitors in the
filter that happens to reside in the plate
circuit of the first audio amplifier. The
reason why this filter was not installed
on the grid side of the coupling capaci-
tor escapes me,

The GPR-90's S5B performance is
poorer than most product detector-less
receivers. As usual, due to inadequate
BFO injection, the RF gain must be re-
duced in proportion to the received sig-
nal strength to avoid distortion. Increas-
ing the value of the BFO coupling ca-
pacitor is mentioned in the manual as a
way to improve S5B reception. While
doing so helps, it compounds a prob-
lem [ have yet to solve in my receiver.

The problem is unwanted phase lock-
ing of the BFO to the most significant
signal present in the IF bandpass When
dealing with a carrier, this manifests
itself as the inability to smoothly achieve
zero beat. As you approach zero beat,
the BFO will suddenly phase lock to the
carrier, causing zero beal to occur in-
stantaneously. If you continue to tune

through this now “silent frequency win-
dow' towards and past the actual zero
beat point, the received note will mi-
raculously reappear on the other side at
about the same pitch it was when it first
disappeared. The width of this silent
window can be from tens of cycles with
weaker signals to a few kilocycles if the
signal strength and RF gain control set-
ting are both high. With judicious use
of the RF gain control, however, the
tuning of CW signals is not difficult.
Decreasing the BFO coupling capacitor
reduces, but does not eliminate, this

locking tendency.

Initially | thought this behavior was
specific to my receiver. Upon further
investigation | learned of its presence
in two others and its absence in a third.
At this point | donot know if this malady
is a result of alignment, component ag-
ing or something else. Should your GPR-
90 behave this way and you are without
a GSB-1, the addition of an FET buifer
between the BFO and the last [F stage
should provide the isolation necessary
tostop the phase locking. While you are
at it, unless your buffer provides gain,
you ought to increase the BFO coupling
capacitor to about 50 pF to improve the
558 demodulation. An important ben-
efit of the buffer is the elimination of
any distortion caused by the BFO try-
ing to lock to the multitude of varying
IF frequencies present inan 558 signal,
the mathematical analysis of which
would be mind boggling.

What's a G5B-17

Knowing the SS5B shortcomings of
their GPR-90, as well as other receivers
of the era, TMC introduced the GSB-1
Single Sideband Adapter around 1957.
This unit duly compensates for the S5B
inadequacies of its companion receiver
and having one obviates the need for
the modification discussed in the previ-
ous paragraph. Occupying just over half
the volume of the GPR-%0, the GSB-1
weighs 27 pounds, a result of its self-
contained power supply. The cabinetry



The TMC GSB-1 sideband adaptor

and paint scheme perfectly match that
of the GPR-90.

Signal flow through the GSB-1 is
simple. A 455 Kc IF signal obtained
from the receiver is first amplified by a
6BA6. The output of the 6BA6 feeds a
6BE6 converter that receives either a
438 or 472 Kc signal from a 6AGS5, thus
converting the 455 Kc energy to the 17
Kerange. The down converted IF signal
goes to a band-pass filter having band-
widths of 2.5 Ke (-6 dB) and 3.5 Kc (-50
dB). The 438 and 472 Kc signals are
continuously adjustable up or down by
3Kewhich allows the IF signal be moved
around within the passband of the 17
Kc filter as required. Used in conjunc-
tion with the GPR-90 crystal filter this
really helps deal with heavy QRM. A
6BE6 product detector converts the now-
filtered 17 Kc IF signal to audio using a
17 Kesignal provided by a 12AU7 oscil-
lator. The recovered audio passes
through to a 3 pole low pass filter at-
tenuating everything of significance
above 5 Ke before it meets a 6AL5 peak
noise limiter. The audio is then ampli-
fied by a one half of a 12AT7 and a
6AQ5 power amplifier. As in the GPR-

90, the audio output trans-
former has taps of 600, 16, 8
and 4 Ohms. Improved AVC
performance is provided by
one halfofa12AU7 thatam-
plifies the 455 Kc IF signal
before a 1N34 rectifies it for
feedback to the 6BA6 grid
for gain control. The two
AVC recovery speeds of
about 0.5 and 0.125 seconds
are front panel selectable as
is the provision to disable
the function.

The GSB-1 may be used
with the GPR-90 in three
ways. Its low level audio
output can be applied to the
GPR-90 phono input, allow-
ing the use of its heftier 6V6 audio stage.
This method requires manipulation of
two switches on the back of the GPR-90
that enable the GSB-1 and the phono
input. Another method is to parallel the
secondaries of their output transform-
ers while using a common speaker, thus
eliminating the awkward reach. In the
third method, individual speakers are
merely driven separately by each unit.
Conclusion

If I could have but one receiver for
amateur use, it would definitely not be
a GPR-90, even if it had an accompany-
ing GSB-1. Why? There are much better
receivers available that cost less and
take less space. On the other hand, mine
will continue to be an integral part of
my ‘Cadillac Station' unless something
very spectacular comes along. Thatsaid,
should one be available and you have
the required desk space, you'll not likely
regret the acquisition. Just don't forget
to look for the more elusive GSB-1. ER

To Join AMI send $2 to:
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A Brief Interlude at W6BB

by Don Meadows, N6DM
1683 Daphne Ln
Yuba City, CA 95993-9321

Whiskey Six Bravo Bravo—these pho-
netics for the club station located on the
Berkeley Campus of the University of
California touched rather well the 1950
life-style of the young university un-
dergraduate. Whiskey indeed played a
role now and then. Today the two Bra-
vos hark back to the cheering enthusi-
asm constanily erupting during home
football games when PAPFY Waldorf's
men, coached to a level of excellence
that acknowledged no concept of de-
feat, mastered all opposition and gave
glory to the big university.

The humble community-college
transfer student to the big university
was elated. He found himself at age 20
in a new environment where new
people, new ideas and new experiences
almost daily stimulated a reshaping of
prior reality. This new life made him
thrive on the here and now. He took
notes only in class, He was too busy
otherwise to bother recording on paper
other pergonal impressions, such as
those relating to girls and radio, im-
pressions part of his new life, impres-
sions filed forever in memory, Only
some impressions relating to radio will
be treated here—recollections recorded
as briefl fragments extracted from a
former time continuum.

The Berkeley Campus of the mighty
University of California was known in
1950 for its excellence in football, in
nuclear physics and in a couple other
fields of lesser interest to the public. In
that year, W6BB had achieved no excel-
lence in contesting or in DXing feats; its
existence was significant only to the
small circle of its users.

W6BB was located in an upper-story
room of the men’s gymnasium, an edi-
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fice of solid masonry which abutted a
large athletic field. Atop the building
stood a three-element 20 meter beam.
Its rooftop tower was about 20 feet tall.
Pointed to the east, the beam’s pattern
bumped into the Hills about a
mile away. On HF, W6BB used a BC-610
transmitter attached to a Meissner Sig-
nal Shifter VFO. The receiver was a
Hammarlund Super Pro. There were
also several other units scattered about
the shack. They looked like war-sur-
plus VHF equipment and thus didn’t
arouse interest in the undergrad whose
ham experience in 1950 had so far
touched only the HF bands,

On the bands below 14 MHz, W6BB
used a center-fed dipole fed by coax.
MNewcomers to the station accepted this
statement by the older users on faith
because it was impossible to see exactly
where the coax cable ran. On the wall
near a window was mounted a tank
circuit from which a coaxial cable ex-
ited through the window and then dis-
appeared. According to the older hams,
the station regulars, this cable ran un-
derground across the athletic field and
terminated itself upwards into a wire
strung between bleacher light poles on
thie athletic field's far side opposite o
the station, too far away to be seen by
the naked eye,

One of the regulars, a graduate student
from the Republic of South Africa, com-
mented that this antenna was always hard
to load and never got out well. His En-
glish had an accent that the undergrad
had never heard before, distinctly British
vet somehow different, which the South
African sometime later explained as the
influence of Afrikaans, a dialect which he
spoke at home, derived from Duich. He
said his random end-fed wire on 40 meters
did a better job with 25 watls from his
home town of Durban than the
university's BC-610 into its faraway di-
pole across the playing field. Anyway, no
one at WoBB that year seemed clear about
which band this faraway dipole was cut



for, or whether the feeder connection to
the antenna was still intact, Perhaps this
was one reason why all HF activity at
W6EBH seemed to focus on 20 meters.

In 1950 the sunspot numbers were still
high enough to support regular DX con-
tacts across the country and around the
world on 20 meters. The shack at WsBB
was usually busiest on Saturday mom-
ings. The men's gym remained open in
order to provide practicing athletes ac-
cess 1o showers. Most students had no
classes on Saturdays, so a few hams found
this a prime time to utilize W6BB, espe-
cially since they could work Europeans
on 20 meters during the moming open-
ing from the West Coast.

It seemed that every time the new
undergrad showed up at W6BB, the South
Alrican ham was already there, always
ready to share his superior knowledge of
the station based on his experience
gleaned during his previous semester on
campus. Other hams with even more se-
niority as users sometimes briefly mo-
nopalized the station with schedules on
20 AM phone with their home towns in
the eastern States. Each schedule lasted
only minutes because others were wait-
ing in line. Every operator enunciated the
station's old-stylestandard phonetic iden-
tification slowly and clearly at the begin-
ning and end of each transmission: "Will-
i=am & Ba-ker Ba-ker” No one seemed
willing to just say "W6BB," Maybe the
young, sophisticated schedulers feared
that without phonetics they might betray
their inexperience to the radio world that
was surely listening. Maybe they feared
that “BB” would be heard in the outside
world as "Pee-Pee,” a term nice people
didn’t then speak in public. While this
went on, the undergrad and the South

Affrican quietly stood aside, watching and
waiting.
One Saturday the undergrad

entered the W6BB shack and found no
one there except the South African, who
was tinkering with a piece of test equip-
ment. The BC-610 filaments and the Su-

per Pro receiver had been turned on. The
BC-610, as usual, was set up on the AM
portion of 20 meters. The undergrad sat
down and started tuning the CW portion
of 20 meters on the Super Pro; CW was his
familiar mode. He lacked funds at home
to build a modulator. On that Saturday
morming, 20 CW was wide open to Eu-
rope. It was a new experience for the
undergrad whose home-station receiver
was a Hallicrafters S-40A coupled to a
center-fed Zepp antenna. Suddenly, he
was hearing European stations robustly
calling CQ or working stations up and
down the CW band. At home, he heard
such activity very faintly if at all, and his
807s 600 watts into his Zepp antenina had
never connected with a European. But
now he sat before a first-class receiver at
W6BB together with the awesome power
gain of the BC-610—ten decibels, now at
his disposal. And he also wielded even
more power gain through the 3-element
beam. Oh, what ecstasy!

But the bonus feature of controlled
antenna directivity almost escaped him.
Glancing at the beam’s heading indica-
tor, he saw that the beam was pointed
due east, directly into the Berkeley Hills.
As the beam slowly rotated toward
narth, he heard the Buropeans gain in
strength but then gradually decrease as
the beam passed through due north and
began aiming west. The undergrad's
vague understanding of great-circle
propagation probably made clear to him
why this was so. He made the beam
head back toward the east and found
that the Europeans peaked a few de-
grees east of north.

Being unfamiliar with the BC-610, he
asked the South African how to peak
the transmitter on the low end of 20,
which the South African did gladly,
probably flattered that someone re-
quired his expertise. He tweaked the
controls of the BC-610 with cool confi-
dence. The undergrad now set out to
work Europeans on 20 CW, but not too
rapidiy because he had trouble copying

continued an page 40



Ten Years of Questions

by Ray Osterwald, NODMS
PO Box 582
Pine Co 80470

Over the years ['ve gotten many let-
ters from readers with questions about
thee test procedures and equipment men-
tioned in my articles, and I've come lo
realize that many readers may not be
familiar with these practices. In resto-
ration or conservation of vintage radio
equipment, measuring or optimizing
receiver sensitivity is not something we
are usually concerned with. However,
there is a small minority of hams (all 5
of us) who are still building receivers,
or modifying existing equipment for
higher performance. In these cases, good
information is required to finish the
work. | have assumed that most ER
readers are seasoned radio veterans who
are familiar with the work. This has
turned out to not necessarily be the
case. This article will hopefully fill in
some of the holes.

Probably the number one reader ques-
tion is “what does ENR mean, anyway?”
Well, equivalent noise resistance (ENR)
is not a quantity that would ordinarily
be measured at the bench. Instead itis a
“yardstick’ that was designed over 50
years ago to compare the noise perfor-
mance of tubes when used as amplifiers
or mixers. The comparison was done in
terms of current ratios and mutual
transconductance,

In an ardinary resistor, random nojse
is produced by thermal agitation of mol-
ecules in the resistor’s material during
current flow. Random noise in a tube is
frequently referred to as shot noise, or
the noise produced when an electron,
having been accelerated from the hot
cathode, strikes the plate or something
else in the envelope: a grid element, a
support rod, a mica wafer, or whatever.
Shot noise in a large glass-envelope tri-

ode can be very high if the cathode
current is maximum because the elec-
trons can reach high velocities. In ener-
gized pentodes and tetrodes there is a
“space charge” of energetic particles
(ions), which surround the screen and
suppressor grids. Space charge cush-
ions the impact of the electron stream,
and reduces shot noise. This is why
small-signal RF amplifier tubes with
close-spaced frame grids are quieter.

The noise produced by a tube with a
given transconductance at operating
values of plate and screen current is
expressed in terms of equivalent ther-
mal noise of an imaginary resistor in
parallel with the grid circuit—hence
"ENR". ENR is developed by an ap-
proximation. Assume that the resistance
in the grid is increased from rero lo
some value that causes the power out-
put of an amplifier to just double. Un-
der this condition, the tube and the re-
sistor contribute equal amounts of noise.
The value of the resistor is the noise
rating in ohms of the tube in the ampli-
fier circuit. That's why we say a tube
has “noise resistance”. Because the noise
voltages of the resistor and the tube add
on a RMS (power) basis, one is able to
state, for example, that amplifier "A” is
3 times quieter than amplifier “B”. Be-
cause we are using RMS units, there is
no possibility of peak voltages adding
and influencing the resulis.

Fairly simple arithmetic was used o
calculate ENR. There was the MIT
method and the Radiotron method, de-
signed by RCA, The differences are not
significant. | use the Radiotron formu-
las because they are simpler. For tri-
odes, ENR = 2.5/ gm. For pentodes, ENR
= (Ip/(gm X 1k)) X [25 + ((20 X 1g2) /
gm)]. (X = multiplication, gm =
transconductance, Ip = plate current, Ik
= cathode current, Ig2 = grid #2 cur-
rent). From these equations it becomes
apparent that a high value of
transconductance and a small value of
screen current become desirable. This



Is exactly what is found in some of the
high performance tubes made at the
end of the era when ENR values around
200 or less were not UNCOMMON, Versus
20,000 to 30,000—or more—as seen in
 circuits of the 1930s. The use of the ENR
may seem arbitrary, but it is useful in
~ thinking about low-level RF input
“stages. For example, in a typical HF
receiver front end, an extremely small
signal is available from a fixed source
resistance (your antenna) at the typical
range of temperatures found on our
planet. Nothing in conventional phys-
ics can be done to improve the signal-
to-noise ratio with respect to the volt-
age drop across the antenna, as | showed
in my article on the MacKay 3010 re-
ceiver [ER #94, February 1997]. How-
ever, the voltage increase seen across a
tuned step-up antenna input trans-
former will make the signal /noise ratio
very large with respect to the tube noise
in the first stage, if the tube is quiet. If
the ENR is low the tube only amplifies,
and doesn't add detectable noise. This
is one of the reasons why a receiver
with a high-Q tracking front end al-
ways has a performance advantage over
the band-pass input circuits which are
now in fashion, especially with ineffi-
clent antenna systems.

Question number two has got to be
“What is all this dynamic range stuff,
and why should we care?” All I can
answer is the first part! Dynamic range
describes how a receiver behaves when
you are trying to pick one signal out of
many, and all the signal strengths are
different and unpredictable.

The 2nd and 3rd order dynamic range
numbers measure the level of interfer-
ence created inside the receiver. They
are not originally present at the input.
Blocking is similar, but describes how a
receiver acts in the presence of strong
signals, which should be there, like your
Kilowatt buddy 1/2 mile away!

2nd and 3rd order products are spuri-
ous signals created in any non-linear cir-

cuit element, sometimes deliberately as
in the case of a mixer stage. If there is
assumed to be two frequencies Fl and F2,
separated by a given amount at the input
to a receiver, second-order products are
produced at F1 plus F2 and at F1 minus
F2. Third-order products are produced at
2F1 plus F2, 2F1 minus F2, F1 plus 2F2,
and at F1 minus 2F1. Second-order mix-
ing products are stronger, but in good
receivers they frequently fall outside the
filter passband. Third-order productsare
a bigger problem because they can fall
right in the IF

Analysis of the function describing
mixer action shows that there is an un-
limited number of mixing products that
could be produced. However, it is con-
ventional to only be concerned with
2nd and 3rd order products as the oth-
ers have levels which are so low so as to
not be a problem in receivers of reason-
able quality. It can also be shown that
by describing receiver performance in
terms of 2nd and 3rd order mixing prod-
ucts, the receiver is characterized for
any number of input signals.

Blocking describes how a signal you
want to receive decreases when a strong,
nearby signal comes on the air. Blocking
is a severe problem with many vintage
receivers. In comparing dynamic range
numbers, you have to be sure of the
method of measurement, as there is no
standard. Two people might measure the
same receiver with the same equipment,
get different numbers, and bath be right!
Unless one knows how the tests were
done, and what the decibel numbers are
referenced to, the results don't mean
much. This fact has caused me problems
with ER readers. One quick and easy way
to improve both types of dynamic range
problems, without modifying anything.
is to simply make an external I0dB ar-
tenuator pad. Build it into a shielded box,
and add a cut-out swiich. When the at-
tenuator is in-line. 3rd-order dynamic
range will go up by 3 X 10dB, and block-
ing will be reduced by at least 2 X 10dB.

continued next page
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"What kind of signal generator to get”
is also among the top ten questions.
Unless you are rich, the good old mili-
tary URM-25D), E, or F are my favorites.
They have their limitations, but there is
much in their favor. Mine are stable
soon after turning on, have a wide range
of coverage, and have flexible internal
modulations. Changes in output voit-
age don’t change the output frequency.
They are compact and don't take much
space on the bench. Disadvantages are
that they leak RF like crazy, and the
output calibration is meaningless. For
everyday work it doesn't need to be!
For the times when level needs to be
known, you'll have to terminate the
generator with 50 ohms and measure
the 100K pV output range with a cali-
brated scope. The desired output level
can be reached with step attenuators,
easily home built and calibrated. T've
had 3 or 4 URM-25s over the years and
usually there was one or more of the
internal attenuator positions that didn’t
work, probably from rough use in the
service. Il you prefer something a little
nicer, look for the HP-60( series genera-
tors. They can be found for a few hun-
dred dollars and are probably worth it.

Other generator questions have con-
cerned terminations. If a generator is
rated for 50 ohms unbalanced output,
then a receiver with a 50 ohm input is
the proper generator termination. Do
not use a feed-thru termination between
the generator and the receiver unless
you want all the levels to be down by &
dB! | was also asked why a generator
delivers maximum power when termi-
nated in its characteristic impedance. 1
don't think the numeric solution would
be generally interesting. [t can be shown
that the familiar equation P=1*2xR can
be a function of the generator internal
resistance and the load resistance. If the
function is differentiated. power ap-
proaches maximum as terminating re-
sistance approaches maximum.

1 get probe questions, too, mainly of

the variety "how does my probe change
a circuit measurement, or why can't |
measure the same voltage the book
says?” In a DC circuit the probe imped-
ance acts like a parallel resistance. If a
grid circuit has maybe 470K across it, a
10M probe would reduce the grid resis-
tor to the parallel combination of 10M
and 470K. The situation is different in
an AC circuit because the probe acts
like parallel impedance at low frequen-
cies or a complex combination of series
and parallel impedance at high frequen-
cies. You must know the rated capaci-
tance of the probe in order to find reac-
tance at the frequency of interest. Know-
ing reactance, the probe impedance is
calculated from the formula for parallel
impedance with a resistive component.
Probes used to come with graphs show-
ing probe impedance vs frequency; the
manufacturer should be consulted in
any case. At any rate, most RF probes
have around 5 pF of capacity. Since this
is relatively standard, any measure-
ments you make should agree within
10% of what someone else measures,
which is good enough. It also helps to
remember that the book voltages and
resistances are approximate, within
about 10 to 20%.

Sometimes a cireuit will stop work-
ing when it is measured. This is usually
the case with oscillators. In many de-
signs, conditions are established for
maximum stability by using very light
amounts of loop feedback. Direct con-
nection of even a high-impedance probe
will decrease feedback enough to cause
the oscillator to quit. If this happens try
clipping the probe around an insulated
piece of wire in the circuit under test.
This forms an extremely small capaci-
tor that picks off enough of a signal to
measure with results that will be con-
sistent. {If the circuit is buried, remove
the tube shield and try a loop of wire
around the tube envelope. Clip the
probe to the wire ) In the industry, spe-
cial FET probes or cathode follower



probes are used to reduce the shunt
effects of probe capacitance but they
are expensive and hard to find used for
a good price.

What is the best way to measure small
~ RF voltages? A good ! Don't
 depend on RF probes used with VTVMs
~ to measure small amounts of RF. Hand

capacity can introduce large errors into
the measurements. I've seen resulls vary
50% by just holding the probe differently.
Invest in a good oscilloscope with at least
100 MHz bandwidth, get a good compen-
sated probe, and learn how to use them.
This investment will repay many times.

Now that sweep generators regularly
appear on the used market, questions
have had to do with the proper way to
sweep tuned circuits. It is important to
not overload the circuit under test with
toomuch input signal. Overloading will
distort the response curve. It is also
important to use as slow a sweep speed
as possible to avoid errors caused by
waveform integration, (The tuned cir-
cuits tend to act like R-C filters.) A nar-
row crystal or mechanical IF filter might
need a sweep speed as low as 1 em. per
second (and a storage scope) to show
accurate passband details. To sweep an
IF amplitier, connect the sweep output
to the input grid of the first amplifier. |
usually connect my detector probe to
the input of the 5SB detector stage,
avoiding the plate circuit of the last
amplifier altogether, Turn the receiver
AGC off and RF gain fully on. Make the
detector sensitivity as high as possible
to start with, and use the minimum
output possible from the sweeper to
avoid distortion. Increase the sweeper
output level until a reasonable trace
height is obtained. It is usually real easy
to see when you are overdriving the
circuit. The response curve will start to
show overshoot where the response
curve transitions from vertical to hori-
zontal, or the top of the curve will start
to round off. Check the operator's
manual to see if blocking capacitors are

needed with the sweeper probes. Also,
ordinary X1 scope probes make good
sweep output probes,

With the right equipment it is not
difficult to measure receiver sensitivity
and compare it with the manufacturer's
spec sheet. What is probably more in-
teresting is to see what happens to that
published figure when the receiver is
actually in use, connected 1o your an-
tenna system. Called effective sensitiv-
ity, this test is a good way to compare
actual performance. In addition 1o a
signal generator, you will need a 2-port
combiner. These are easily made from
torroid cores, see the references at the
end of this article. What the combiner
does is combine the receiver, the gen-
erator and the antenna at 50 ohms dur-
ing the test so that the effects of adding
the antenna can be measured, as out-
lined below:

1) The combiner will have ports for
the antenna, the signal generator, and
the receiver. Connect the dummy load
to the antenna port, the generator and
receiver ports to their ports.

2) Measure receiver sensitivity as ex-
plained above, and note the generator
reading in dBm. If your generator only
has a microvolt scale, determine dBm
by dBm = 20 X LOG {generator reading
in yolts /.001).

3) Remove the dummy load and con-
nect the station antenna. Measure the
sensitivity again, Subtract this reading
from the first reading. The result is dB
of environmental degradation. To get
effective sensitivity, subtract the sensi-
tivity in this step from the sensitivity
measured without the combiner. If you
want a real surprise, compare a high-
quality vintage rig to some imported
rig! (To be honest, they are getting bet-
ter than they were a few years ago.) ER

Further Reading

Standard Radio Communications Manual
Kinley, Prentice Hall Electronics Li-
brary, 1985 edition. | hope this book is

continued on page 41
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KOA's 50 KW Xmtr

by Bill Kleronomos, KDOHG
5325 Getaway Dr.

Berthoud, CO 80513
klerosb@frii.com

It's been ten years, eh? There cer-
tainly have been a number of changes
in my own life since ER #1 hit the mail-
boxes, most of which account for my
own recent non-presence here, Among
other things, raising a pair of grade
school children, purchasing a small
ranch and other projects has certainly
reset my priorities, but not my fond-
ness for our venerated boatanchors. Fed
up with corporate "right-sizing” at the
electric utility where | was a telecom
specialist, | chose to go back into broad-
casting where | am currently the chief
engineer for Boulder’s 100 KW KBCO-
FM and 5 KW KVCU-AM. These are
exciting and busy times for many broad-
cast engineers. Many of us are involved
in the transition to digital networking
and facilities, changes as significant as
those that implemented those huge net-
warks of the glory days of radio in days
gone by,

In spite of all the industry changes,
one thing remains a constant—the RF
plant and facilities need to hurl voices
and music into the ether. | was recently
involved in the decommissioning of one
of the last 50 kilowatt plate modulated
broadcast transmitters on the broad-
cast band, one used by the
KOA, 850 KC on your radio dial in
Denver. In semi-retirement, largely
used as a backup since 1976, the 50 KW
General Electric finally needed to go 1o
make room for a new digitally-modu-
lated Harris DX-50 that would become
KOA's new mainstay.

My comments here should really start
with a history of Denver's KOA. First
licensed in December, 1924, it origi-
nally went on the air with 2,500 watts

on 325.9 meters (That's 920 Kilo *cycles®
to you newcomers). Soon after, licensed
power was increased to 12,500 watts,
where matters stood until 1933, the year
Federal authorities reorganized the sta-
tions on the AM broadcast band. In
early 1934, KOA moved to new facili-
ties some 20 miles east of Denver at
Collax Avenue and Tower road, QSYed
to the newly allocated class 1 clear chan-
nel f of 850 KC, and increased
power lo 50 KW. The history of the GE
transmitier begins in 1958 when an ex-
pansion of nearby Buckley Airfield for
the military forced a move o the present
site near the town of Parker, Colorado,
southeast of Denver. As part ol the
move, the presently used 5/8 wave-
length vertical and the GE 50 KW were
installed by the then engineer, Lee
Edelmeier. There were several unique
aspects of that first installation that are
of interest, In those pre-Heliax days,
the tower-to-transmitter feedline was a
form of “open wire”, or virtual unbal-
anced coaxial arrangement consisting
of an insulator-supported center con-
ductor surrounded by a four grounded
conductors in a foot square box arrange-
ment. Several of the insulators still re-
main on top of their ten foot support
poles, The transmitter was directly fed
with 4,800 volt distribution voltage from
the electric company, a plan that neces-
sitated a diesel backup generator witha
corresponding AC output voltage!
The overall design of the transmitter
was, on paper, conventional, or as a
friend put it, “Just like a Viking 1. but
bigger”. Of course, the items of main
interest are the now obsolete king sized
modulation transformer and reactor.
Interestingly, the present modulation
transformer was manufactured by Pe-
ter Dahl. GE used push-pull pairs of
forced-air cooled glass insulated exter-
nal anode Machlett/Raytheon 6427 tri-
odes for both the RF finals and modula-
tors, The drivers for the modulators
waere a push-pull parallel pairof 3047TLs,



The author with the GE 50 KW, which a friend described as "Just like a Viking I,
but bigger".

making this the only commercial broad-
cast transmitter I'm aware of that incor-
porated my favorite all purpose band-
blasting triode! The driver for the RF
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finals is a now obsolete and impossible
to find external anode triode made by
Westinghouse. The external transform-
ers and power supply were housed ina

continued on page 41




Threshold-Type AGC for Boatanchors

by Thomas Bonomo, K6AD
81 Lakewood Circle
hﬂ. H.hﬂi c‘, 94402

tom@cpic.net

This article began life over a year ago
as “New Hope for your Heathkit Mohawk
Part Four.” Really, though, it is about
applying the principles of modern
threshold-type AGC systems to old
beatanchors. The circuits presented in
this article are based upon the Mohawk,
but that is simply because the Mohawk
happened o be the rig | was working
on at the time | decided to experiment
with these principles. In short, it was
the closest victim and the lucky winner.

You will find it quite easy to modify
most old receivers to gain the benefits
of a threshold-type AGC system. The
idea to begin experimenting with
threshold-type AGC systems came
about as 1 used my Mohawk that had
been modified according to the three-
part article series published in Electric
Radio [Part 1 - ER#103 November 1997;
Part 2 - ER#104 December 1997; and
Part 3 - ER#I0S January 1998],

The modifications presented in these
articles had indeed corrected a whole
hostof nasty AGC problems, yet I found
that the performance of the AGC sys-
tem still did not live up to my expecta-
tions—expectations which had been ac-
quired using numerous other more
modern tube-type receivers. There was
something missing. Upon investigation,
it turned out to be what I refer to as the
“threshold effect” that modern receivers
employed in their AGC systems—and
old boatanchors did not—which ac-
counted for the difference in perfor-
mance. ("threshold effect’ is my term
for its modern radio engineer would
probably call it something else).

Different manufacturers seem to have
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made the transition to this more mod-
emn type of AGC system at different
times during the late 50s. Some manu-
facturerscaught on to it sponer than did
others. You will find that nearly all re-
ceivers manufactured before the mid-
50s lack a threshold-type AGC system.
My Collins 75A-1, and National HRO-
50 and HRO-60 are good examples of
receivers that still use the older linear-
type AGC system, and they benefit
greatly from the simple modification
required to convert them to a thresh-
old-type system.

So, let's begin by adding one more
complaint to the seven original design
problems presented in Part 1 of the
Mohawk series:

#8 IF GAIN lacks the benefits of a thresh-
old-type gain control. The IF GAIN ¢on-
trol is linear and therefore cannot be
used to effectively reduce background
noise and static crashes without also
redueing the audio level of desired sig-
nals,

Now to avoid a point of confusion,
we should distinguish between receiv-
ers that have a single RF GAIN control,
and those that have separate RF and IF
GAIN controls. The gain of the RF and
IF stages in most receivers is controlled
from a single RF GAIN control. A few
expensive receivers provided separate
control of the RF and IF stages. Com-
bining all the stages together under a
single control was usually done to save
cost. If your receiver has separate con-
trols, the following discussion should
only be applied to the IF GAIN control
{as will be explained, in receivers with
separate controls the RF GAIN should



be implemented as a linear-type con-
frol).
Threshold-type AGC Benefits
A threshold-type AGC control sys-
tem is employed in nearly every mod-
‘#m ham transceiver made today and is
_easily recognized by the fived S-meter
_reading that increases as the RF GAIN
control is reduced. Certainly one ben-
efit of a threshold-type control is the
fact that it provides visual feedback.
Just one look at the S-meter will tell you
how much the RF GAIN control has
redoced the gain of the receiver. This
visual feedback, however, is only a mi-
nor benefit provided by a threshold-
tvpe control. The primary benefit that is
by a threshold-type AGC sys-
tem is how the RF GAIN control can be
used 0 reduce background noise and
static crashes without decreasing the
volume level of desired signals.

The RF GAIN control will, on receiv-
ers that employ a linear-type control,
reduce everything—both signals and
noise—in a completely linear fashion.
From a listening perspective, the effect
of using the RF GAIN control on these
receivers is not much different from
turning down the volume control. The
primary use of the RF GAIN control in
these receivers is to reduce overload on
strong signals. It isn't very effective at
eliminating background noise because
italso tends to reduce the volume level
of desired signals as well.

In contrast, in recelvers that employ a
threshold-type control, the RF GAIN
control acts just like a threshold, or sig-
nal floor. Signals and background noise

~ that fall below the manually set thresh-
old are all reduced in direct
to the setting of the RF GAIN control.
This is easily observed by noting that
signals that fall just below the manually
set threshold do not cause any move-
ment of the S-meter, even though you
~ can still hear them. Signals that are
strong enough to exceed the manually
set threshold voltage, however, will gen-

erate sufficient AGC voltage to further
reduce the receiver's gain by an amount
that exceeds the threshold. These strong
signals will therefore cause the S-meter
to kick above the manually set thresh-
old.

The threshold-type system is inher-
ently nonlinear. Below the manually
set threshold, there is effectively no re-
ceiver AGC, while above it there is AGC.

Because of the threshold effect. the
RFGAIN control can be effectively used
to reduce background noise and static
crashes, while allowing reasonably
strong signals to come through without
any noticeable reduction in volume.
Receivers that use a linear-type AGC
system cannot offer this advantage, be-
cause there is no threshold—all signals
are reduced by the same amount.
Check a Few Receivers

Before proceeding further, take a
moment to check out some of your old
receivers. [t is easy to tell which type of
system has been employed, just by sit-
ting in front of it. You do not even need
to pull out a schematic. All you need to
do is adjust the receiver’'s RF GAIN
control (or the IF GAIN control if your
receiver is equipped with separate con-
trals) while observing the S-meter, If
adjusting the RF GAIN control has no
effect on the meter's reading other than
to reduce the signal strength of incom-
ing signals, then your receiver most
likely employs a linear-type control
system,

If, on the other hand, adjusting the RF
GAIN control raises the S-meter a fixed
amount as the RF GAIN control is re-
duced, then your receiver most likely
employs a threshold-type control sys-
tem. This simple check works because
in most receivers the S-meter actually
measures the AGC control voltage line
{or its proxy) which feeds the RF and IF
stage grids. The S-meter thus gives you
a good clue as to which type of system
has most likely been implemented in
your receiver.

continued next page
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Figure 1, Stock Mohawk uses different tube elements to control stage gain. The
problem is that this results in a logical "AND" function, so there is no signal

threshold effect.

Common Circuit Implementations
There are two different approaches
engineers have used over the years to
implement the RF GAIN control. The
primary difference between the two
approaches lies in how the AGC control
voltage and the manual control voltage
are each fed to the RF and IF stages.
For purposes of the ensuing discus-
sion, when the RF GAIN and AGC con-
trol voltages are each applied to a dif-
ferent tube control element, it is called
a "linear-type" control. Accepted design
practice until the mid-50s or so was to
apply the RF GAIN control voltage to
the cathodes of the gain stages, while
applying the AGC voltage to the grids
of those same stages. The effect of feed-
ing the AGC and RF GAIN control volt-
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ages to different tube elements is that
they combine within the tube in a linear
manner with respect to their effect on
the output of the stage.

The other way of implementing gain
control in a receiver is to mix the DC
control voltage from the RF GAIN con-
trol with the AGC control voltage from
the AGC detector and then apply the

mixed voltage to just one tube control
element in each gain stage. This pro-
duces a "threshold-type" control system
Accepted design practice beginning
sometime in the mid-50s was to apply
the mixed control/AGC voltage to the
grids of the gain stages (no control volt-
age is applied to the cathodes).

The effect of combining the AGC and
RFGAIN control voltages and then feed-



ing them to just one control element
‘will depend entirely on how they are
mixed. Most systems mix the voltages
o0 that Ihm_r will produce a non-linear
in the AGC system—and

Iheu-h'l lies its distinct advantage. This
typeof system requires a few more com-
_ponents, but properly mixed, will pro-
‘duce the much-desired threshold effect.
Now, go back to your receiver, take
out the schematic and look at the con-
trol voltages being fed to the IF stages.
1If the AGC voltage is fed to the grids,
while the RF GAIN control is fed to the
cathodes, your receiver employs the
older linear-type AGC system. If the
AGC and RF GAIN control voltages are
mixed and then applied only to the grids
of the gain stages, your receiver em-
ploys the more modern threshold-type

system.
Think in Terms of Analog Logic

It is uselul to think aboul the two
different systems from the perspective
of analog logic to help understand why
the systems sound so different. First,
consider the lincar-type AGC system.
The linear-type circuit described above
produces a logical 'AND’ within the
gain control tubes themselves, In this
case, the output is directly proportional

to both the AGC voltage AND the
manual RF GAIN control. Unless a sig-
nal is very weak, the receiver is always
under the effect of the AGC voltage
being generated.

Next, consider the threshold-type
system. One of the most common and
most desirable approaches produces a
logical "'OR’ circuit (there are many dif-
ferent ways to mix the AGC and RF
GAIN voltages in a threshold-type sys-
tem). In this case, the control voltage
{and therefore the control voltage out-
put) will be gither the AGC voltage OR
the threshold provided by the RFGAIN
control, . The AGC
control voltage has no effect below the
man set threshold. The beauty of

this approach is that it can be imple-

mented with asimple diode 'OR' gate as
shown in Figure 3,
Threshold AGC For The Mohawk

OK, let’s look at the implementation
in the Mohawk as an example. Given
the long list of its original shortcom-
ings, one of the great ironies of the
Mohawk design is that Heath chose to
go to the added expense of offering
separate RF and IF GAIN controls. Go
figure. As might be expected, though,
Heath's implementation did not really
capitalize, like it could have, on the
advantages that separate RF GAIN and
IF GAIN controls can offer.

The problem is that both controls were
implemented as linear-type control sys-
tems. Take a look at Figure 1 and you
will see that the AGC control voltage
was fed to the grids while the RF GAIN
and IF GAIN control voltages were fed
to the cathodes of their respective stages.
The optimum implementation would
have been to design the [EGAIN as a
threshold-type control while leaving the
REGAIN as a linear-type control

There are advantages of using a mised
configuration of different control sys-
tems for each gain control, First, as al-
ready discussed, a threshold-type con-
trol system will allow the IF GAIN con-
trol to offer the advantage of being able
to reduce background noise and static
crashes without reducing the volume
of stations which exceed the threshold.
Second, retaining a linear-type control
system for the RF GAIN control comes
in very handy when you are having a
QSO with a ham who lives very close by
and also with a third station whao is just
barely above the noise level In this
case, the RF GAIN can be used to cut
down on front-end overload from the
strong station (lets say at +60dB/59),
while allowing the weaker station to
still be heard.

It is much more work to carry on a
QSO of this type when using a receiver
without separate RF and IF GAIN con-
trols. It is often necessary to manually

continued next page
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Figure 2. Modified Mohawk combines AGC and IF gain controls using a logical
"OR" function to control only one tube element.

ride the RF GAIN control on a receiver
which uses a single control system—
decreasing it to cut down on overload
from the strong station, but then open-
ing it back up to allow the weaker sta-
tion to be heard. The need to constantly
ride the control can become quite tire-
some in a long QSO.

Converting your Mohawk's IF GAIN
to a threshold-type control, while re-
taining the RF GAIN's linear-type con-
trol system, will give you an extremely
flexible receiver that will be able to
handle virtually any mix of signal
strengths in a QSO. The IF GAIN con-
trol can be used to reduce background
noise, while the RFGAIN control can be
used to reduce front-end overload from
strong signals—giving you the best of
both worlds!

Mohawk Mods

If you have already made the AGC
mods described in the earlier parts of
this article, you will be pleased to know
that this will be an extremely easy mod
to make. Figure 1 shows the RF GAIN

and [F GAIN controls prior to modifica-
tion. Note that the AGC and the manual
control voltages each feed a separate
tube element.

Figure 2 shows a threshold-type cir-
cuit that is composed of two distinct
parts: a negative bias supply and a logi-
cal OR circuit. The negative bias supply
is actually a voltage doubler, which
consists of R1,C1,C2, D1 and D2. Using
the filament supply of 6.3 VAC, it will
provide about minus 14 VDC. On one
half of the AC cycle, C1 charges up
through D1 to about -7.7 volts. During
the next half of the AC cycle, C2 charges
up through D2 to about -14 volts.

The -14 volts being supplied by the
voltage doubler is sufficient to substan-
tially reduce the receiver's gain, but it is
not large enough to completely cut off
the RF and IF stages. It would have
been nice to have more negative bias
voltage to work with, but I did not feel
it was worth the extra effort to build a
voltage tripler or a completely separate
supply. The signal threshold can be in-
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Figure 3. "OR" implementation uses original 6B]7 detector diode and added

solidstate diode.

creased to about +30dB/S9, which is
really quite sufficient for nearly all types
of listening situations.

The DC output of the IF GAIN con-
trol feeds diode D3, which is attached
directly to the AGC line. As shown in
Figure 3, it is diode D3, in conjunction
with the 6B]7 AGC detector diode, that
forms the critical logical OR function.
Whichever voltage is most negative,
either from the IF GAIN control or the
AGC detector, will prevail and be fed to
the gain stages. This circuit is simplic-
ity itself. Because the S-meter amp is
attached to the mixed AGC line feeding
the control grids, it will register the
manual setting of the IF GAIN control.

Close observation of the above cir-
cuit will reveal that the RF front-end
stage is a linear-type control system
only with respect to the RE GAIN con-
trol. The other control voltage it re-
ceives is the mixed AGC/IF GAIN con-
trol voltage, rather then raw AGC. This
was done to further enhance the thresh-
old effect. Fortunately, this reduces cir-
cuit complexity as well.

Take note that the line which fed the
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cathode of the 1682 ke IF amplifier (and a
section of the selectivity switch) from the
wiper of the IF GAIN control is now tied
directly to the standby switch circuit.
When the receiver is put on standby, the
cathodes of the 1682 kc IF amp and the
audio output stage rise toabout +40 volts,
thereby cutting off these stages.

The negative bias supply can easily
be built on one small terminal strip. As
you make this mod, you will need to
trace the wiring from the IF GAIN con-
trol and the Standby /Receive switch to
make sure they are wired correctly.
Now It's Your Turn

The principles of threshold-type AGC
systems can be applied to nearly all
boatanchors with a noticeable improve-
ment in performance and listenability. I
have modified a number of receivers
including my HRO-60 and I plan to
modify my Collins 75A-1 just as soon as
I find the time to finish rebuilding its RF
deck (if you have ever had to do it, you
know that it is truly a gruesome task).
Consider publishing the threshold-type
AGC mods you develop for your re-
ceiver in Electric Radio! ER



A Brief Interlude al WoBB (rom page 27
calls in the warble of stations calling
him after his first contact had ended.
He had answered a D] station's CQ.
This D] station was an American mili-
tary club station in occupied West Ger-
many that also was using a BC-610 trans-
mitter whose superior power placed it
far above the peanut whistles of the
European nationals. In 1950, European
hams ravaged by the recent war did
well to get on the air at all. Many of
them used transmilters that were pre-
war relics, or ones newly homebrewed
with scrounged parts, Sometimes the
Europeans pressed cast-off military gear
into service whose signals often wan-
dered far from ideal purity and stabil-
ity. Although their legal power limit
was 150 walts or so, most ran consider-
ably less. Almost always these signals
were weak in California, if they were
heard at all. Back then, a European con-
tact with California was rarely taken
for granted. Getting through thrilled

operators on both ends of the circuit.
The undergrad tried to copy other calls
from the warble of watery signals that
were calling him. The D] had been fairly
ensy. Now there was nothing to do but
listen until a call could be copied dis-
tinctly. A station in London was the next
contact, which was flawed because the
undergrad in his excitement at being
called by DX replied with his home call,
not the call of the club station. Though
rectified, the error had cost time
and limited the QSO0 to signal report and
location. The London station had gotten
weaker and repeats were necessary be-
cause the California sun was approach-
ing noon. Finally, the young operator at
WaBB heard another station calling him
from France. He knew it was a French
station because he copied F3-something,
weak, almost not there. He went
back to the French station with signal
report, name and QTH. Butnothing came
back. The clock on the wall was already
past high noon. On the low end of 20 only

white nolse now prevailed.

The young operator had made notes
on a yellow scratch pad. Now that the
band was dead, he wanted to transfer
the Q50 times and data to the station
log, as he did meticulously at home.
MNothing resembling a log was in sight.
Perhaps it was in a drawer somewhere.
Maybe, due to its legal importance for
the FCC, it was retained in some other
secure location in the shack. While look-
ing around, he noticed a wastebasket
half full of scribbled yellow sheets from
the same scratch pad, sheets containing
notes by previous operators.

The South African, who'd been quietly
tinkering with a piece of equipment,
seemed glad to be called upon to resolve
the young operator’s dilemma because
he could flaunt, once again, his superior
knowledge of the station. There was no
formal log beyond the wastebasket, it
turned out. The South African, perhaps
anticipating the young operator's sur-
prise, explained with his old-timer's so-
i ion that W6BB had been there
before the FOC was born. He continued,
with a rising rhetorical emphasis, to main-
tain that UC Berkeley, being a cultural
leader in the Western World, disdained
nonsensical requirements of petty gov-
ernment bureaucrats, He said that such a
university, dedicated to the pursuit of
truth and knowledge, wielded a moral
authority far superior to that of form-
bound government FCC bureaucrats who
required paper records that would re-
main unread both by themselves and by
posterity.

The undergrad tore his inscribed sheet
from the yellow scratch pad, folded it
and placed it not in the wastebasket but
casually into his hip pocket. Perhaps he
felt that this written record of his DX
conquests that morning was important.
The sheet was proof that he had abided
by FCC logging rules. Also, it was docu-
mentary evidence that he had really
worked Europe, although he knew he
would never have Q5L cards as the
ultimate confirmation. ER



Ten Years of Questions from page 31

still in print. It is 400 pages of practical,
useful information on test procedures
for nearly any type of radio system.
Solid State Design For The Radio Amateur
ARRL, any edition. The section on mea-
surements has excellent information on
construction of simple, accurate test
equipment for evaluating all types of
rneceiver performance. Highly recom-
mended, even though readers may not
be interested in 95% of the text!

QST July 1975, "Measuring Receiver Dy-
namic Range™ by Wes Hayward
{(W7ZOI). Best article on dynamic range
festing and measurement I've ever seen.
Procedures in this article form the basis
of the procedures | use.

KOA's 50 KW Xmir from page 33
separate room from the main transmit-
ter cabinet with room to room intercon-
nects done with the shielded cable elec-
tric utilities use for direct burial distri-
bution of 14 KV.

Wanting to dispose of the transmitter
in an intact state, we made an effort to
sell, or give the beast away. Our efforts
met with no success; there was the issue
of those 19508 era PCH tainted trans-
formers and capacitors that may have
remained. We had one offer to take it if
we paid for shipment to Latin America-
something that even us engineers
weren't stupid encugh to bring up to
the general manager. So today, the re-
mains of this fine example of American
industrial engineering sit in a large
Denver storage locker, but fear not—
there's four of us ham-engineers work-
ing for Jacor Broadcasting, here in Den-
ver, who are coming up with a secret
planin case QRM gets too bad on 3885...
ER

A complete index of the entire 10
years of ER is available for viewing
or downloading at the following
website: hitp//www.qsl.netin%0

The Elmac AF-67 Trans-citer from page 17
about Elmac rigs previously in ER. In
the February 1991 issue, Willis Seaman,
WOFG] describes some simple audio
modifications that improve the pass-
band and give the rig more of a hi-fi
sound. In April of 1991, Don Winfield,
KSDUT describes a simple modifica-
tion that he developed to eliminale a
deceased audio driver transformer. In
July 1992, Lea Salter, K4VWD has a
great article telling all about the Multi-
Elmac company, from 1947 when they
started off making marine radios, to
their development of the A-54, AF-67
and AF-68 transmitters and their com-
panion PMR-6A, PMR-7A and PMR-8A
receivers, and finally to 1976 when they
were bought out by the Stanley (Tool)
Door Company for which they still
manufacture garage door openers.
There's also a great letter in the May
1994 issue from George Goldstone,
WBAP, the corporate attorney, with
some wonderful inside information
about the people who made up Elmac
and the development of their products.

So, the bottom line of all of this is that
the Elmac AF-67 is definitely worth your
picking up if you find one with the right
price at the next flea market. You might
call it the poor man's Ranger, since it
has very nearly the same features ex-
cept for a built-in power supply. You
could even get lucky, find an Elmac
M1070 power supply and decide to put
the rig on the air from your car for the
next ER vintage field day! Meanwhile,
stay tuned. [ have an AF-68 on my work
bench and it promises to be even better
than the AF-67 More on that later. ER

NOTICE

A last reminder to all those who are
interested in Military Radio, that the
Military Radio Collectors Group are
holding their fourth annual meet, Fri-
day and Saturday, April 30 and May 1
in San Luis Obispo, Calif. Contact
Hank Brown, WeDJX, (805} 943-2027,
for more information.

B i
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VINTAGE EQUIPMENT ONLY

Phone/FAX (970) 564-9185
e-mail: er @ frontier.net

FOR SALE: Repair and restoration on all vin-
tage equipment; 45 yvars experience. Barney
Woalers, WSKSD, B303 . Mansfield Ave, Den-
ver, OO BO237, (303) 770-5314

FOR SALE: Radio books, magagines, catalogs,
manuaki (coples), radios, Wil parts. Send 2 stamp
LSASE, David Crowell, KATEDI, 40 Briarwood
Rdl,, North Scituate, R1(12857- 2805, aq253@oskn.org

FOR SALE: KWM-2 fan bracket - §12 ppd. Dave
Ishumael, WASYYL, 2222 Sycamone Ave, TustinCA
SITRO, (714) STI090]

FOR SALE: Small parts, translormers for projocts
and repaims of tube gear. Lt me know your needs
Van Field. W200L, 17 Inwood Rd. Center,
Maoriches, NY 11934, {516) B78-1591 or
weck_and _rescuedunc com

FORSALE: RME 4350 rcvr, 160 thru 10, been using
iton the air for 6 years, tired of looking at it. works
exc - $I25 Rick. KEMLY/O, 1802 W, 17th S0,
Poebio, CO B1000. (T19) S43-24%

FOR SALE: NOS UTC # F-7101 matching (600-8
oburs) whmrs (2 W) - $13 ppd / dom /USA. ABEN,
POB 4118, Jersey City, NJ 07304
ph :

FOR SALE A [!hh-lv?mr,-fmul.vili‘
Il w/manual. U only. Gene, KB4YST, 2241
Kllewylde Dr., Louisville. KY 40206-2331. (502)
T

FOR SALE: Collins S Line aluminum knob in-
laym: ammall (exclor/PA tuning) - $1; 300-1 - §2;
spinner/ plaln (main tning) - $3, Chailie, K3ICH,
13192 Pinnacle Lane, Lessburg, VA 20176, (540}
H22-5643

FOR SALE: Hallicraters, RME, Gonset, others.
Al some miklitary, lest egulpment, VHE/RF amps,
mire. LASE, Don Jelfrey, PO 1164, Monrovia,
CAIMT

FOR SALE: Tubes, Penta Labs, 811A- $20,; 5721-
$55.; 3-5000- §170,; 20 also avall (these are Amer,
made), NOS 811A- $35., Many other US NOS,
VISA/MC. Dee, WAPNT, VA (540) 249-3161,
snundnmindirica nel

FOR SALE: Hallicrafters, Drake, Heathlit,
Military, etc. Send e-mail request or SASE for lst
B2 Fenton Wood, 109 Shoreline Dy, Slar Harbsor,
Malakolf, TX 75148 lenboniitvec met

FOR SALE BCaI0, BCEI4 spoech amp, cables,
coils and tuning units. Will deliver within
reasomable distancr - $800;, Collins KWT-6 full unit
& parts. Steve. Ovlando, FL40T) 6999431

FOR SALE: First five msues “Vail Correspondent”,
ol fior codbectors, nchudes special
Vibeoples msue - $15. Harry Blesy, %5 7401 Lareradon
Hills, Hirsdlale, [L 860521 (630} 789-1793

FOR SALE: koom I35 James Barton, SD, (605) 775
4




FOR SALE: Rare, black HROSIR1, 7 ooils, xtal cal,
NBFM adapt, manual - $4%0 Jim, K7ETH, POB
S0, Parks, AZ B6OTA. (520) 635-2117

FOR SALE: 4CX15008 NIB - $300. 2 good pulls -
$50 ca. Waher Treftz, NAGL. 3840 E_ Laguna Lp.,
Hemmendo, FL = 34442 (352) 6371735
FOR SALE: Hammarhand HQ T Excellent conds,
‘with photocopy manual, Prefer local piciup - $175
Dawvicd Vam, KM&RI, 2445 Boxwood Dr, San Jose,
A 95128, [ﬂlmw”

FOR SALE: Repro Nameplates, R-390A generic -

9 51)-3 and 51)4 exact replicas - $12.  Tom
Marcolte, NSOFF, 242 Chestnut Oak Dr.,
Mandeville, LA 70448, marcotielamerica net

FOR SALE: EICO 720 xentr, vige w/ manual - §128
ﬁgmﬂlﬂ- -:rrm - 450 ea
M Wnﬁl!.wm

FOR SALE: Motorols (Edison Electromics)VHE
UHF mg gen 5-1319A-1, exc working f cosmetsc
concte. David Boardman, 10 Lemaistre, Sainie
Foy, Quibec G2G 184, Canada. (415) 577-1316,
davidboardmandsprint ca

FOR SALE: Heath impedence bridge model [B-24,
mint and working - $75. Marty, NJ, (609) 4664519
FOR SALE G500 Transocoants; Conar Twins; 51]4
fillers; Feler signal tracers; Q-multiplier; tube
testers, Carter, VA, (B04) 979-7363

- FOR SALE: Globe Scouts, GH0A - $175, 680-5150,
two Globe V10 VFCOr's - $50 each; Knight TI50A -
$175; (All retubed, repaired and wsed on 10 meter
AM) Heath Sixer - §75; All plus shpg. Am on
VOAM mamt every day. Bob, KeGKL, (602) 770-
TEXMerll), photobobliprodgy net

FOR SALETRADE HR-108; HW-15; 5404, 5
M08, HT-, SN-62- SW-S4: rackmount BC-380;
WRL/DSB-100, TMC/SBE-2 SASE/e-list. Sam
Timberlake KFETXQ, POB 161, Dadeville, AL
I6BSI-0161, (256) E25-TI08

FOR SALE: Heathkit S 104w/ SB-604 & HP-1 164
- PE w/manual, nesds work - $150 plus S&H,
Marvin, 2057 Gaffney Rd., Richmond, VA 23237,
(804) I75-1252, wadtopijuno com
FOR SALE: General Electnie GL-5]129 radar tube
$15 & postage. Mark Anderson NITWW, X7
Fddiers Elbow Rd., Greenwich, NY 1283 (518)
92590, mrander VM5 eol com

FOR SALE: BC-4030  Mirssing frame. sphr Has
- knobe, dynamotor, untested - $25 plus shpg, fim
Chifford, KE4DSP, 108 Bayfield Dr . Brandon, FL
511 (813) 654-7531 e chifford@juno.com
FOR SALE: OMd stuff: parts, antenna stuff, et
KTFF Super-List of amateur stuff via e-mail
<kTiM@inreach.com,

Radio repair. ube or solid
Mw }. Dan Rupe, WTDDF,
MWH&H el
H?—ﬂtl w Tddfidry ahoo com
FOR SALE RCA tube manaak, RC-15, RC-20,
RC-25; ARRL Handbooks, 1965, 1968, 1972 & 1978
LSASE for st Charkes Brett, 5980 Ofd Banch Rd.,
Colotado Springs, CO 8098, (719) 495-8660,
brett 372 Nia0l com

FOR SALE: A pair of antique spkrs, 12° coaxial,

NIB w/Railway label & addres label
dated 12/1/59, per spkr 559 “on label”,
Lafayette model SK-68, Herb, CT, (210) 623-H544,

FOR SALE: Hoath HW100 & HW101, no pwr sply
« 550 ea. WANTED: Hallicrafters HA-5 & Globe
755 VROs. Robert Braza, N1PRS, 23 Harvard St
Pawtuciet, Rl (12860, (401) 723-1600

FOR SALE: Communications rovi, parts, mics,
tubes belegraph, smitrs, antique radios, Laboratory
et equip. LSASE. Stuart T. Carter I, WANHC. 680
mwms D, Mefbourne, FL 12904- 1995 (407)

FOR SALE: Collins 75A4 thigh serial) #4619, 2
filbers ke AM /1.1 ke, Collins gear reduction knob.
Very good conds - §1200 firm, U ship. I".]. Spivack,
NTJLIT, 325 5. Washington Ave. #244, Kent, WA
SROG2. (253) KEO-2680, pipHloniiaol com
mmnmmmﬂwmmmmn
3, T & TS inductance ranges L33 0 LA2, complete
st for - §50 + $5 shpg: Hi vollage mics condenser,
by Faradon & Comell-Dubilier, ceramic cenlers, 2-
1/2 dimmeters, heavy cast alumdum tops - all for
90 + plus §5 shpg,. Roland Matson, OB %5, Lake
Parasoffles, Fl. 13508,
FOR SALE: Adventurer fair - $55 TRL/MS S
mu-imudq_ma.mmm

FOR SALE: Collins drum overlays. 75A-2,1,.51)0
For T5A4 e KWS-1, specily new /ol - $8 50 ¢a. 2/
§15 ppd. Correct colors. Chardie Talbott, KIKCH,
mwmuuhmpumm-mum
822-

FOR SALE: i Q5T 1946-73 - $oll, CQ
1947-73 - 850, 4-400A pockets - $12: ART- 13 manual
- $25. Tom Brent, Box 1552, Sumas, WA 9H295-
1552 (sld) B26-4051

FOR SALE: CKT for TEK 545, used, o burres - $20.
WANTED: DB meter for REA. Peir Hameruma,
WEBJWU., &7 Philip Ave_ Elmwood Park. NJ 07407
FOR SALE Lafayette HAS10 - STS0) Matunal
NC-173 e sphe - $250; Heath AT-1, exc - $165: }-38
- $38. Richard Prester, 131 Riclge Rd. W. Milfoed,
N 07480, (973) 7282454

FREE: Teletype Model 28 ASR, set up for 60 WIM.
Can deliver to Hosstraders Hamiest. Bob, NY1X,
VT, (802) 879-7235. bzinvi@together.net




WANTED: Johnson Adventurer, Challenger or
MNavigator, must look & work good. Ralph, KWEG,
4200 Bently Lake Rd., Howell, M1 48843 (517) 545
4200 after 5 EST

WANTED: WW Il German, Japanese, Halian,
French tubes, manuals and parts, Bob
Graham, 2105 NW 301, Oklahoma City, OK 73112
(405) 525-3376, bigloo@ao] com

WANTED: Collins - Amateur catalogs, sales
lteranare, manuals, wmal iterms & Signals.
mmcm-.mmm;umvup.m

WANTED: Heath Coar, unassembilod kits, catalogs
and manuals. Bill Robbins, 533 Chickader Dy,
Kalarmaroo, b1 49009 (6 16) 175 PUTR billrodsbsisne -
Hink met

WANTED: Howard radios of any type. Andy
Howward, WAAKCY, 105 Swort Bay Ln, Carrollion,
GA 30116 wadhoyiiua net

WANTED: E F. Johnson Co. HAMALDGs,
unusual photos and information 19737 Bruor
Hering, 41120 State Highway 13, Waseca, MN
S0 (507 BY5-5619 wm
WANTED: Top dollar pasd for Winchester Racios
and Winchester related stema. Donald Daggett, 1722
Hall R, Grahamswille, NY 12740 (914) 985-7249,
wor delirebty oo

WANTED: Galaxy V scoessories (F-3, DAC-35,
SC-1, RV-1, etk cabinet for 8001 Tom
KENCY, GA, {770)

i

WANTED: SW-3 Colls any band. Pre 1535 ham,
pre 1925 broadcast, wireless equip. Mike Bald
WDSCLW, (918) 492-7361, radiombiiacl com

WANTED: Chrome trim strip for front panel of
Collina 32V2. Travis, KSAVH, (903)792-2080,
kSavhiislinknet com

WANTEL: AT-387, CW-293 and ST-124 for PRC-
14; canvan and antenna reel for TBX-2, Joseph W.
Pinner KCSITD, 200 Ruthwood Dr, Lalaytte, LA
70508, keSijd@sprintmail com

WANTEL: Muetal cabinet enclosioe and a panel
meter for the WRL Globe Chiel #80 xmite, James T
Schiliestett, WAIMC, OB, Codartown, GA 125
DOF3. (770) 748-5968, imgbellsouth net

WANTED: Clock for my HO1BUA, new or used in
good conds. The sarme clock was used in the HO17D
and others. FOR SALE KWM-2 with PM-2 pwr
sply, CCA good-excellent - $575, would trade for
good ML1. George, WABDG, Albuguirgue, NM,
(SO5)296-7347

WANTED: ITT Mackey marine M10-C w / manual
& Johnson AN /FRT-505. Ric, CRANL POB Né1Ds,
Massay NP, Bahamas

WANTED: 1941 Summer/Fall lssue Radio
Amateur Call Book. john, WEVB(, 6015 Scouch
Pime O, Milford, OH 45150

WANTED: Marual & plug-in coil set for Central
Blectronics 108 Budch Schartau, MN, (%07) 252-
2141, hasbwwiisbeen, ract

WANTELD: Plate umniy | 800 2 kv 0 @20 mA_ John
Camphbell, KUTDOM, 1954 Tacoma Ave. S, Tacoma.
WA 98402 (253) 2749228

426-8682,

WANTELE: | wish o with vwrers of
National FBT /FEXA S AGS coil sets. fim, KEADSP,
108 Bayfield Dr., Brandon, FL 33511.
j < chifordneno com

WANTED: Milnary radhus, LS R-550/ ARK-40nT
Soviet sovrs R-112 R-173. Leroy Sparks, WESYC,
F2W. McFadden Ave, Santa Ana CASTT-111H
714) S90-8123

WANTED: Gearshift for Teletype Model 28, or
complete muchine with one. lvan, WARSWA, POB
248. Reno, NV B89504. (T02) 329-7738,
icdbilics unr edu

WANTED: Anyone having info on the Delronic
Corporation of Los Angeles, CA, plesse drop an
emanl, letter or call. The wanin
intheearly 19500s. Thanks, Geonge Maier, KIGXT,
64 Shadow Oak Dr., Sudbury, MA 01776 (578)
#3959, gmaicriiultvanet com

WANTED: SW-3 colls any band; any early ham,
spark or wireless equipment; sarly ARRL
Handbooks. Mike Bald, W, [F1R)492-7361,
eadiombiao] com

WANTEL: Manual for Navy model 5P radar,
Adso, sl looking for 1930 Mavy radios and tubes!
William Donzelll, 15 Gen. MacArthur D, Carmel,
MNew York 10512 (914) 225-2547, willlamvilans. net

WANTED: A WW [l LS Army M-209
Cryptograph machine. Al Gross, WEPAL, 12219
N.112 L, Youngtown, AZ 85363, (602) 814-6387
prossal@orbital-lsg com

WANTED: Hallicrafters Ri6Bsphr. Guler,
WEOIR, 206 Alanhurst Way, Sun City Center, FL
3573 (R13) 634-0489, gryruilertiil. net

WANTED: R-389 Colling long wave movr,
condy; also BC1MC manual, Ron, M1, (517) 374
1oz

WANTED: Hallicrafters HA-5 VIO mint condx
only, with manual Bob, KD9GL (§15) 3329520,
KDl com

WANTED: Do Key chamgrover rolay w /1 10volt
coil: Amphenal T/R switch w /115 volt coil.  fim
Roden, KDSGHO, (918) &3&-9113
Ronder: 1] Mol com

WANTED: TMC parns for a GPT-750 xmir:
modulator deck and other parts neaded 10 restore
vy unit. 1 you can help please contact John Busso,
KF2)Q. al i718) £39-1518 or
ppressosiiac e, bt falo mdu




FOR SALE: Genuine new sarplus Unused R-
- P0A cabinets 80V -9T9A URK w /shock supports
| gower sets - $75 Mac MeCullough, T (214) 324~
A9, Fax - 1244544

 FORSALE Hallicrafier's manuals, copies starting
55, some Johraon, WRL, others. SASE for list.
DM Dyversified, %09 Walnut S, Ene. PA 16502
 FORSALE: Vintagr radio owrners, retive the vanasc,
new solid state SofStart available SASE Rick
. Paradise, KE4DCO, 515 Wood Forest Ct NE
Marietta, GA 300663519

FOR SALE: Tube type kits for CW/AM. Vintage
~ Radio Kit Co, 427 North Main St., Sharon, MA
2067 email us at CPCW-5 @aol com or visit our
web site at: http:/ / www. mnsinc.com/bry/
 vioage b

FREE: Please, visit my Vintage Radio site, loaded
of BA pictures and information. http://
www, e ties com /SillconValley /6992 / JOSEY,
CAVILA(EBSAGV/ECSAALU)
 aphSagvibamsat o>

FOR SALE: Vintage radios on display, bought,
- gold, traded and repaired, Webpage - hitp://
 www tlac.net/ users /hobfact. Rick Galardi,
WIDE]L Boston, MA, (7H1) 485-1414, Fax 289-1717,
hobfactiitiae.net

FOR SALE: Homemade heavy duty code key, fine
workmanship - $35 ppd. L Gardner, 458 Two Mile
Creek R, Tonawanda, NY 14150, (716) 5730447

FOR SALETRADE: Transmitting /nov'ng hubes,
~ pew & used. 55¢ LSASE for liat. 1 collect old &
| unique tubes of any type. WANTED: Taylor &

Heiniz-Kaufman hypes de large hubes from the okd
Eimac line, 15T through 20007 for desplay. john
H. Walker Jr.. 11015 W1 26th Terr.. Overland Park,
ks 86211 913) 7R2-6455,
ot

DFD103

Universal Digital Frequency Displa
Works With Virtually Any Or T
Only one connection to make & 10Hz Accuracy
Pre-programmed for many receivers and transmitters.

$169.00 + $6.00 Shipping & Insurance
Ron Hankins KK4PK - 555 Seminole Woods Bivd. - Geneva, FL 32732
Phone: 407-349-9150 - Email: rh8421 @usa.net
Completa Info at hitp:/Awww bitstorm.netrhB421/

FOR SALE WACO-SNWX tebephone filters. Just
plugin 1/§13.95,2/525, 3/$M Money back Cecill
Palmer, 4500 Timbercrest Lo, Wao, TX 76705,
(254) T99-5931, wimwwiljuno oomn

FOR SALE: Join SPAM, the society for the
promotion of AM. Lietime certificate §1, SASE.
WACTL. 202 Bakeer D, Florence, AL Y5630

FOR SALE: Colline ML1 owners new Cetron
B11A's - $1% 32V owners Raytheon 4D32 - $19;
magor credit cards accepled. Don. WACIT, FL
(I52) 475-3306.

FOR SALE: Heath Nostalgia, 124 pg book contains
m.mmmhmm
employess, (Soe BOOKS inside back cover ) Terry
Perdue, 18617 65th Cr, NE, Kenmore, WA 98028

FREE: Visit the KNIGHT-KIT web stic at: hitp:/ /
www.mnsine com/bry/ham/knight.htm
Exchange messages on our free bulletin board!
hitp:/ / pluto beseen.com /boardmom /b / 21532/
Brian Carling, AFK

FOR SALE: Heath "S8" tuning knobs, new, I'/N
462-906 - $18 ppd. WANTED: HP-117 VLE
comparator, Kirk Ellls, KEaYP, 208 Ed

Dir,, Pikeville NC 27863, (919) 242-6000
kitkefigoldabor.net

FOR SALE: American Bosch police radio pwr
sply, knobs & dial plates for TOW-3. WANTED:
BCMSQ parts unit; K220 junker; SP600 junkers.

FOR TRADE: Two god RC A B30 forone Taylor
E33A; also looking for Taylor 2MA, 813, §75A.
Jokan H. Walker Jr., 11015 W. 126th Terr., Overland
Park, KS #6211, (913) 782-8455,
FOR SALE: B&W L-1001-A KW linear w/HB PS5
Gud condx - $22% U or Hosstraders; HO-115, 2

FOR SALETRADE: Manuals for Morrow,
. Mational, Pierson, Daven, Hallorafters, Drake,
Al / Krught, Latayethe, Hamenariund & Mosley.
NHOQ, POB o500, Orlarado, FL Y2865-0098 (#07)




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

FOR SALE: T-Shirts w / Johnson Viking logo - §15,
state sire. Viking Radio Amateur Radio Socicty,
POB Y, Waseca, MN She).

FOR SALE: Sell/Buy/Wanted / Trade: Vintage
equip at the “KBCX Ham Gallery.” http://
paradoa0lcom /ham/ & free service.

FOR SALE: Repair, upgrade, performance
modification of tube communications & hest equip.
Accepting most military, all Collins & Drake
designs, e the better offons from others. Laboratory
periormance documentation on request. Work
puaranieed. Chuck Felton, KDOZS, Felion
Blectronic Diesign, Box 157, Wheatland, WY 82201
(A7) 3225858, jelioned@coliey com

FOR SALE: Used technical books - radio,
electronics, math, maditary, magarmes, etc. Lat §1
{starps OK ). Softwave 2 Dept. ER, 1515 Sashabaw,
Ortorrille. M1 45462

FOR SALE: Strong siratile antenna msulators.
Lengthe froem two to lifteen inches. SASE for bt
John Ertes, WIER, 16 Fairline Dr., East Quogue.
NY 11942 (S516) 653-5350

FOR SALE: Dhad/clock covers. Send bezel, old or
drawing, make/ model, satinfacthon -
$10 ppd. William P. Turner, WADABL 1117 Pike
S, St. Charles, MO 63301, (314) %49-2210

FOR SALE: New Ranger L Valiant | & Navigator
plaster dials, 160-10 frequency no's in green, with
all holes like original - $17.50 ppd. Bruce Kryder,
136 Sliders Knob, Franklin, TN 37067 (615) 794-
A7

FOR SALE: Collins meatball lapel pin - $5.95 +
$.755&H. George Pugaley, WhZZ, 1362 Via Rancho
Priy, Escondido, CA 92029

NOTICE: Pikes Peak Amateur Radio Assocation
annual swaplest, Lewis-Palmer High School,
Monument, Colorado, 1 May 1999, (800-1400,
Takee 1-25 to exit 158, Talk in on 146970 (199 ha
CTCSS). Call Bob Ryals, KIDGE with questions,
{719) 268-9950

FOR SALE: 2 Collins Naval Xevms AN/URCS2, 2-
30 M S00W, manuals, spare modules - Best offer.
EK;:EW!. Kelowna, BC, Canada, (250) Téd-

FOR SALE: National NCIOLX w/spkr, clean -
$350; NC183 w/spkr, lakr - $100; ARRL: 1931 HB,
200 Maters & Down (19%- 16t od): McElroy “Mac
O™, scarce - $150; Viding 1 wfmr set - $50; meter,
knwsbs, L/C network, etc. trades for Hiclok TV-3
o S39C. Offers + shpg. Rob, 24 ht vodor mail_ leave
specific message. CA, (510) 545-2625.

FOR SALETRADE SX100 NC#0 w/spkr, very
nice for TSA2, TSAS, SX42 w/sphr. Greg Yost
WERCA. 784 Patterson Lk Rd, Pinclrey, M1 45159.
(734) K78- 2465

FOR SALE: Clobe Sedebandier 558100 S50 Heath
HR-10 - $90: Heath AC-1 - $5% Coltins X455KF30
-$135 Wm Emst, 16300 Campbell Rl . Comins.,
MI 8619 (S17) S48-S000

FOR SALE: Dv. Radio vintage ham gear
Steve Trimble, KSDIH, Box 73, Wesion, TX 75057
073 (REH) 73-KSIWH. LSdjviteuoma el

FOR SALE Collins 51] series drum overlay - $10
ea, specify which. Ron Hankins, KEKAPK, 555
Semincle Woods Blvd., Geneva, FL 12712 (407)

FOR SALE: Collins repair: FCC Licensed
Technician, we repair the Collins Gray Line e S
Lime, KWM-2/2A ctc. e other select modeb. Merle,
WIGES, FL. (352) 568- 1676

FOR SALE: Radio BCTIY complete w/ manual &
conversion indo - 75, RCAF radio ARNSC - 025
multimeter ME 26 D/U - $40. Robert Martin, 111
Bancroft, Rochester, NY 14616, (716) 66341582

FOR SALE: BC-M2-M 1518 Mc rovr - $250:
Watkins fohnsan 238 1000 My revr - $2500 Gary,
WAMNYF, 168 N. l.lurld.. Verailles, [N 47042

FOR SALE: SW-1 replacement coil lorms, 4, 5, & 6
pincoll forms; WD-1 L substitutes, WO-1 1 adapters
dcbases SASE forliterature. WANTED: Amphenol
molded loctal tube sockits, any color, paying §1 ea
for now. James Fred, 53555 275 W, Cutler, IN
46520, (P65) 268-2214

FORSALE: 220V BC-6101 wu ly -$300 PU only;
HW100, pwr sply, n,plsr L-6 rovr - §200.
WTREE, AZ, (602)

£

FORSALE: Mhﬂlﬂﬂm 19361941, 102 besues
- §3 ea; the lot $150 + shpg, Mike Bittner, 27215
Sunnyridge Rd., Palos Verdes, CA %0274, (310)
3774797

FOR SALE: Homebrew dummy load, ammeter,

HV , resnsdor, should handle SOW - 520 +
Eastwich, NZAWC, 400 N. Haddon Ave

Unit 109, Haddonfield, NJ (8033, (609) 429.2477

FOR SALE: Gonset Communicator 11 2 meter AC
e ban - 529 + ghpg. Henry Mohe, WINCX, 1006 W,
Wyoming St Allentown, PA 18103,

FOR SALE: Complete guide to WWTI military
communCatorns equip. Al Last a 117 pg ondiector
guide including army sircrall, infantry, vehicle,
Py Aarcrafl, Ll assigruments COURICT MEESITES,
ot - §15 «+ 52 domestic shpg or Dayhon space LM8
Sam Heverer, WEKBF, 158 Everent Rd., Richifiekd,
OH #286-9720 (130) 6591244
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[FAIR RADIO SALES

1016 East Eureka Street 419.-'227-&5‘?3
POB 1105, Lima, OH 45802 FAX 419/227-1313

Radio-Electronic Surplus Since 1947!

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

VIO {/R-390A (not Collins), gov't reconditioned - $45
IF Amp with good filters, but less RT510, used - $100
ITF7/RT510 Ballast tube, unused - $17.50
Audio amp for R-390A, less }620 connector #AF/390A, as is - 30

Shipping charges additional! Ask for our 1998-1 catalog! I

Announcing the first CD-ROM Techmical Reference for the
R-3904 Commumication Recewver. Includes US Army,

US Navy technical manuals on this boatanchor and more! Includes
historical, technical information and vendor sources. Over 40K
already shipped! Only $ 57 muiled USA, § 67 Overseus

Web page at http:wwwradioera.come3 Y0a. him.
= 4th Ver on CD-ROM - 1,600 pgs

- - 10 volumes, aver 7,000 pages - tube data

Dial Cord CD - 8 books covering thousands of radios with indexes
Check vat all our CD's af hitp:www radioers.com

ELECTRONIC SCHEMATIC & MANUAL SERVICE I
We've got thousands on hand in digital form for Email delivery. Sams-
Riders-Beitman-Gernshack & more. New books, old books, history, original I
manuals, entertainment, antique radio, repair book resources, 80 years of
QST an CD-ROM, CD-ROM publications, and much, much more . . . . .

Radio Era Archives - 2043 Empire Central - Dallas. Texas 75235

(214)358-5195 - Fax (214)357-4693 - Emaitl’ tem diradioera com

: ‘f% World's First CD-ROM For The R-390A Receiver

a7



swilch & fuse

COLLINS EQUIPMENT WANTED

Broadcast gear: 6P & 6R preamps, 6M, 6X & 6T monitor amps, 60 preamp, 6N
program amp, 65-2 isolation amp, 6V & 6W monitor amp, 409U-1, 409T-1, 409T-
2, 409T-3 pwr splys, & other parts for the 2128 or 212A mixing boards, 159A &
499 rack mount assemblies, 62E vu panel, 82T-1 metering panel, 116F-1, 116E-
3, 116E-4 program line EQ's, 268 attenuator

panel, 26)-1 auto-leveling amp, 213A transcription turntable, I
55G-1 LF tuner, 30K-1, 30] & 32G transmitiers, 66 & 727 racks & literature or
catalogs, Daven 600/600 attenuators. Call Joe Rose at (516) 874-3875 or e-mail
walpjp@aol.com, or write o 276 Woodland Ave., Manorville, NY 11949,

panels, 209 on air sign, 1128-1

WANTED: Hallicrafters Village,/ Hambet radios
TR5/TR-20 & Gonset Civil Defense 6m radios/
acceasorion, manualy also, Danlel Cahn, 3444
Croenwood Ave, Los Angeles, CA 90066, Fx /mag
(3100) J98-7159 wr danieled] 1acl.com

WANTED: ELH. Scott Philharmonic reve, EA4JL,
Contact in the States, Kuri Keller, CT, (203) 431-
%0

WANTED: Kleinschmidt models: 311,
221, (AN/FGC-0, AN/SGGC-16, AN/UGC-39...)
Tom Kleinschmidy, 506 N, Maple 51, Prospect
His, 1L, 600701321, (847) 2558128

WANTED: Old tube amps & xfme's by W
Electric, UTC, Acro, Peerlesa, Thondaron; Jensen,
JBL, EV, Allec, WE spke's. Mike Somers, 2432 W.
Frago, Chicago, L 60645, (312) 38-0153

WANTED: WW-2 radio of any
kind; Hammrhund PRO-310. Takashi Deoi, 1-214,
Minamadai. Seyaku, Yokohama, 246 Japan. Fax
011-8145- 301 5069, taka-doslial cthtv ne p
WANTED: Any radio used by OS5 (Office of
Strategic Services) examples are S5R-1, S5T-1 or
other scts with an 55 . abbo Zemith
#5222 Gary Cain, WEZZZ 202 W. 5th Ave,
Shakopee, MN 55379, (612) 496- X794

WANTED: Military survival communications
infio / photos. Daniel Cahin, 344 Greenwood Ave.,
Los Angeles, CA 90065 (310] I98-T159.
diariedcd | 1 @l oom

WANTEL: Broadcast gear: tube or solid-state,
compressory, limiters, equalizers, microphones,
consoles, micpreamps, recorders. Milke States, Box
B1445, Falrbanks, AK 99708, (WI7) 456-341% ph/ fax
or mutateslipolamet.com

WANTEL: WWII SCR299 Base Statlon Radio
Components o complete K51 vehicle restoration
project. Need: BC-731 control box; T-50 mic; JB-49
or JB-6%-A junction box; phone & sphr control
panel; MP-47 mast base; FTI89-A & FTIS8-A
mountings; SW- 19%-A (San-Stop) switch, CH-85
Seat) chest; DR reed mounts; vanous cords: CT-
556, 558, 560, 562, 557, 559, 561, SA3, 564, 565, 566
C0-316, 313, 314; TE-45 w0l equip . elecinc heater-
Arvin Model 21 or Electromode Model AA-15
BC-610C back pane] & shock mount; BC-6140 op
cover & shock mounts, FE-S table sade box, BC
614D LD tag & plate/ output level meter; mount
for BC-T21: T™ for SCR 585, What do you have?
Any indormation would be gratefully appreciated!
Bill Miller, RR 1 Box 35, Vincennes, [N 47591, (812)
BE2-2437, hy; (F12) BE2-6600, w, fax KH6-0573

WANTED: Miller AM tuner model 595, RCA
Radlomaring Direction Finder model ARST12 &
RC A reve model 18T service manuals, Al Kaiser,
WILEQ, 713 Marlowe Rd., Cherry Hill, N 08003-
1551, (609) 424-5367

WANTED: Visitors and tubes by museum. Oid
and odd amateur or commercial tubes, forsign
and domestic , traded or donations
welcome. All answered, KaDIA,
Ye Olde Transmitting Tube Museum, OB 97,
Crescent City, CA 95531, (707) 464-6470

WANTED: WW Il Japanese, German, Ialian radics
& communication equip for display in intelligence
museum, LTC Willkam L. Howard, 219 Harboryiew
Ln, Large, FL 33770. (813} S5S85-775s,
wihowardiiyte net

WANTED: Copy of MIL-T-27A spec. RCA, Gates,
Langrvan B cast gear. B Robunson. 56485 Mam L.
Plantsville, CT 08479. (880) 27e-5763,
nchmvilerobs com

WANTEL: RCA 140, 141, AVESA. GE KA, K80X,
KES5. Any conds. James Treherme, 11909 Chapel
R, Clilton, VA 2124 trehermetiierds com

WANTED: Heath cquip. Vacuum tube voltmeter
Ve, AC v oltenester AV-2, Audio voltmeter AW -1 &
Intemodulation IM-1. Pete Cullum,
KOWRX, 1332 Hardem Blvd., Rockford, TL 61103,
(B15) MaS-607T7

WANTED: Manual for Racal RA-117. George
Kraug, WOEUQ, 18225, 17th St., Grand Forks, NI

48 SHI01. (701) T75-B008, ghrauspiheralid. infi.net



The GREATEST LOW-COST TUBES in RADIO HISTORY ,
NEW Svetlana B12A

= The new Svetana 812A makes a ©
wilh the vary popular Svallana B11A

Liir the popular Svetlam KA, the new .
Svetlana §12A i & power inode msended Fﬂaruﬂﬂgn
for wse in class AB, class B, and class

A C RF and andio d=l1;'l“1l'|.'|1 Both Svetiana
; nrconium-coated

anpde

Svetlana types leature 3 low-loss

coramac base amad 3 bonded -coramg

plase cap thermal imulator for high
i

The same superh
mechanical design ||

‘ capability. The envelopes are the B114
‘ fabowcared fromn hand glass intemded as the 8

specifically for the high-lemperature operation of ransmitting Identical
ubes. Svetlans provides an excellent cermmic socket for both types, the appearance to
Sveiluna SKAA, as well as a ceramic plote cap connector, the Sveltana the B11A
PCIA, Send Tor free data o visal our '.\.rh|| s

power RF iransmitting tobe

Pertect for vintage
equipment
upgrade

|t NN Pateway el '-|| Phone PSS T0AE  Fae JAB0C BOTT
Engrmivang b Wakemyg M0 -*L shl  Poink Vs '.-',-_ Prore SSOTIL060  Fas SGETL-0a08

ww.iutlnnn.:m

MERCEDES UNIMOG RADIO TRUCKS
THE ULTIMATE MOBILE

The UNIMOG "Radio Truck” was manufactured by Mercedes Benz for the
NATO Armies between 1963 and 1970, See February issue of ER, Incredible off-
rond performance! Better than a Humvyes ab a fraction of the price! Approximately
7%12' rear cab, 3-seat operating positions, 24VDC, auxiliary generator and
several antenna mounts will accommodate multiple stations for field day, VIHF
conlests, emergency services, hamfests, military radios, etc, Camper flatbed
versions also available

Shep, AATMH, Prescott, AZ, (520) T17-2877, www.umog.com
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WANTED: related 1o Tecralt & Ameco,
cheap stuff only; Tecraft pwr sply & manuals. Bud
Fritz, NISFE, 104 2nd 5t Monigomery. PA 17752
WANTED: Collins K88 30K-, 310-, 399C-1, KW-
1, HFS0 ie. HFBO14, B515-1, Hallicrafters SX-115
Richard, WADAKG, NE, (407) 4ed-8682

WANTED: MeKay Dymek radio literature & mio.
Gene Peroni, KAGNNE, OB 38003, Philadelphia,
PA 19102, (215) 665-6162

WANTED: Collector/bullder seeks |ge & small
vacuum tubes & vacuum lube collections, sockets,
ete. Will pay good prices. Please call Marc, OR,
(BOG) 330-2004.

WANTED: Cash for Colline: SM-1, 2. 3, 55G-1,
635-1;399C-1, 515-1; 755-3A, C 325-3A: any Collins
oquip. Leo, KJ6HL CA. ph/ix (310) 670-6%69,
raad iben Mibrarthimb net

WANTED: Collins 31083 any shape, TDESA
oacillator assembly. and S0W OMS-1,
high level modulation sfmr. Jerry, WEEGD, CO,
) 97%-n,

WANTED: Any type or make of an AM xmitr that
was used in police cars & baxis, Ted Brocen,
WEINZW, 200 Main St, Teutopolls, IL 62467, {217)
BS7-2051 ext 306

WANTED: 75A1 in good or better condx within
reasinable driving distanoe of Diallas for
& tranport. WSLISM, TX, (¥72) 530-3116

WANTED: Parts: HQ-I45 coils, sphr parts fbor
Hallicratiers PM-23, Comet Pro plug-in coils. Bill
Coolahan, 1450 Miams Dr. NE. Cedar Rapics, 1A
S2A02-290. (319} 390-807%

'm&—-uﬂ-ﬁﬁl:ﬂnmw?.
Clilf Fleury, AI7Y, POB 1203, Goldendale, WA
feuryigonge net

Ouarter Century Wireless Association
For information -

159 E. 16 Ave, Degt ER
&m-:;m 97401-4017
9 hitp://www.qowa.org E

WANTED: Watkins-|olunson or Communicstions
Electronics Inc. info. catalogs, manusls or
equipment. Terry O'Laughlin, WESGVIL PO, Box
Mol Madison, WL SI004-0861, 608-244-3135
WANTED: Hallcralfiers HT-1, HT-8, HT-31 5T,
SX-11,5X-17, SX-25; Howard roves. Harvey smirs.
Ken Seymour, KAPOSM, 9115 SW 176th Ave.
Beaverton, OR 97007, (S03) 306-7439 24 hrs.
ken seymourilathws com

WANTED: Manuals, manuals, manuals for radio-
related equipment to buy or swap, Catalog
available. Pete Markavage, WAZCWA, 27 Walling
St Sayrevilhe, N OBRT2, (908) 238-Hbbd
WANTED: Navy smirs: MQ, TCA, TCE TCN,
TCX, TDE; rovew RAW, RAX, RBD, RH), Steve
Finwlli, 37 Sionecroft Dr., Easton, PA 18045, {610)
I52-8211. navradibenter et

WANTED: Squires-Sanders 55-1R, $5-1T, 55-1V,
S5-15, see my web page tubsa oklahoms net/
~widSjir. Hank, WDSIFR, OK., (R00) 344265
WANTED: Information-WW2 TCS Radio System:
& Operanon for article

WANTED: Tektronix memorabilia & promotional
literature or catalogs from 19461980, James True,
NSARW, PO H20, Hot Springs, AR 7102 (501)

318-1844, Fx 623-6783, james truediibm.net

WANTED: TMC GPT-750, TAC Tuner, GI'R-90/
924&GSB-1. Alan Gray, W3BV, PA. (215) 7950943

WANTED: Collecting military electronics
inchuding radio. radar. RDF and test, manuals &
literature. William Van Lennep, POB 211,
Pepperell. MA 01461, (978) 4336031

WANTED: Info/ manual copry of mono band smirs
by Trio (early Kenwood) to match [R-5008 rovr;
also indo on pwr . Chuck
WOIUH, 9917 Irving Ave 5., MN
S5431. (612) KES-T104

WANTED: Schumatic & /or service info on Scon
SCLEM marine radio, Willing to pay for it Pete
Anderson, WSVYY, 601 M. Turmer S, Hislsbs, NM
BE240. (505) 392 -Bh66

WANTED: Collins 6515-1 rovr w/LEDs, manual.
FOR SALE: Parts, books & manuals, list - $1. Joe
Orgnero, VETLBL 1349 Leask Rd. Nanalmo, BC

VIX IP8, Canads. (250) 722-2707,
pomephipaciiicooast el
WANTED: Pwr info for National AGS,

Vibrophe ? KW Matchtos Brian

mnmﬂnrm D, Fombell, PA 16123

(724) 758- 2688

WANTED: Manuals (originals only) for
SPRO0-IX & Hallicrafiers SX 100,

Taka, CA, (650) 6876719




PURCHASE RADIO SUPPLY
Blectric Radio enthusiasts. Tired of antiseptic clectronics stores? The answor 1o this sad
condition is a heavy dose of Purchase Radio Supply.
Looking for transmiriing and receiving tubes, components, hardware, and publicatons? You
mame il, we may have it

Purchase Radio Supply TEL (7M) 668-8696
327 East Hoover Avenue FAX (7M) 668-8802
Ann Arbor, Michigan 48104 c-mail: purchrad @ sol.com

Tube Lore

A REFERENCE rOr USERS AND COLLECTORS

For the serious tube or boatanchor enthusiast. Covers tubes from 1920 10 now -
tech data, design trends, equivalencies, stocking-up hints, “where-used® info.  Lists
comventional gridded tubes in comm gear, radios, and audio amps; plus the unique
types in radars and other special uses.  Has matenial unavailable in conventional tube
manuals: hints on idennifying, dating, tosting, reactnvating, cic. Coverage includes:
Military types of WW 1 - mlmcﬂpw'm Canadian “RELY)

Impoctant and histonc recening tubes * Types unique to specific makern
2300 “specials” in the 5500-9013 range * “User's Guide”
Sweep Wbes and what gear uses them = Lots on Western Electric and Eimac

Jube Lore is softbound, 186 pages, 8-45" x 11%sire. 11's ivailable [rom major old-
radhio bookseliers. It's also orderable dircctly, at $19.95 postpaid in North America o
§24.95 ppd clsewhere, from:  Ludwell Sibley, KEZEVN

102 MeDonough Rd,
Gold 11ill, OR 97525

Need any detaids? We're on (541) 855-5207 or tubslore@internetcds.com

— ——

FOR SALE: Copies: Hard to find schematics for FREE: Encyclopedia of Amateur Radio Equipment.
radios, aleo kit radios 19221950, manuabe test Hurdpeds of photos e descriplions spanning over
wquip ham grar Contact me for prces, availability B0 yrs. http:/ /www sade com/ hampedia /
- Duane Ballew, KBPOZIC, 6517 152nd S0 O, NW, harmpedia him

- Gig Harbor, WA SEX12. (206) 5514505 FOR SALE HW- 101 w/ mic, sphr, pwr sply - $111;
DR SALE:SASE for hst of reconditioned gear B4 BC-221 frex mactey - $25; BC-221AK - $35, CRC- 109
Clink, WASPFB, 1255 New Salem Church R4, - $25 per unit or all for - $85; TS-17IUR VHF frey
Mew Berhin, [L 62670 meter - $30, AN/URER 44 Coast Cuand rove, no

BEO - A5, LM o) meter - 535, K- 110 VHF FM revr,
TRADE: My AN/ PPMN-2 Eurcha Paratroop bescon

hyw:tir!hnmmmnhmwurﬁ -38-35 MHz w/HB pwr sply & sphr - $55. John,
Sparks, WESYC, 924 W, McFadden Ave, Santa G/ (826) 765520

- Ana, CA 927071114 (T14) 540-811) FOR SALE: Amateur Radio Texts & Handbooks,
~ FOR SALE: Military and commercial new condition. SASE for list. Bill Riley, W7EXB,

communications ilems: www. maxpages.com 863 W 38th Ave. Eugene, OR Y7405-2375,
- mrphyjunk, For aptodate Hsts: murphy@os com. FOR SALE: NC-173, ¢lean, works like new; RCA
© Mike Murphy's Surplus, 401 N Johnson Ave, Bl WVSBC Voltohmyst like new - §35, both + shpg,
Cajon, CA 92020. (619) 444-7717 gy K Waco, T, 254 772:7307




E-Mail: wlig&wTig com

*comb binders with protective covers

“ower 3000 masmnanly in stock”

W7FG Vintage Manuals

Husme : 402731 W 2155 Drive
Page: baap-/iwarw wTfg com e e
(800)-807-6146  (918) 333-3754

* New catalog lote Jan SASE w/l stamps

| * 7 days a week
24 howr turn around on orders, with 151 class mailing

“minst Meath awdio m sock™

Colling, Drake, Globe, Halliceafiers, Hammarfund, Heathibit, Johnyon, Natonal, Swan, efc. eic

L

FOR SALE: R0 FSK converter. CV-1066 tube
constructionw Mbulltinsplkrand eye tube. Mounted
in drawer case or rack mountable. 115VAC, NI,
w/ manual and pwr cord - $200; Collins ant.
multicoupler, tube type, CL- 168, | input ioSoutputs,
N eoninectors, 1 1SVAC, rack mountable x 8 inches,
« 230 MHz, govt. overhauled in box w/pwr
connector - 5200 used, tested - may not be Collins
- §14% Trimpak army green GPS wsed in Gulf War.
LCD display, made by Trimble. Has internal ant
ard anesternal s mchoded abso. Ml %
revhargable battery and charger included Tested,
exc coradx - $250; Harris BF 505A 100Kc - 300 0Hs
solichstate devade tared HF rovr, rack
mount « Sinches high. 115V AC or 104000C Beiltin
preselector and sphr w/Collins mech. fillers, exc
condx - $495 grid, HP B640B 5-512MHz sig gen,
AM /P pulse mosdulation, solid state, LED display,
Juv - v, 16 step attenuator, VO for signal
substitution or rovr sensitivity testing. In watertight
came or eackmountablye - §350 grid; TA-HIEA Army
field phone earment issue. Touch one w/ dnger in
frrevncane, w/ handset strap, 2 or d win connection.
Cany be usod as fully functional normal ielephone.
Requines 4 "C batteries, NIB w/ manual - $50; TA-
1/ pt Army field phone, 2 wine connection w / spring
cord, resembles army handset. Has push o talk
and magneto ringer buttons. Sound powersd. NIB
w/ walertight plastic box and manual - S HP
SIIRA fre counter DC - S12MHz. 3 channed hegh
capability - S0 grad. TEX 711 2 specutrusmn anabyaer
HO0Me - |SO0AHz, 300Hz resbution, phug-in wiorks
i 7000 series scopes, mainframe and T channe
vertsal amp inchuded Makes system alu usable o
a2 channel 100 MHz Ousoope - $900 grivd. Check or
Money Ovder prederred, but can take any credil
cand. Willing io trade for solidstate mil. radios or
survelliance equipment. For photos of equip please
see <wowew angelfore.com {ne Sonysodradioss T
Snider, 512 Princess Anne Rel., Virginia Beach, VA
2ZM57, (757) 373-6161, Fax 426-6454

FOR SALE: No auctions herel Daylon space 3952,
Colling, keys, bugs, tubes, old stufl, Keal radios.
Bab, WH2ZFOF, See you there,

FOR SALE: General Electric Ham News, 13 jssues
1946-83 - 85 ARRL Handbook 1948, 52, 63, b8,
surplus schematics handbook - §29 e, Gary, MN,
(612) 496-37,

FOR SALE: Electric Radio collection, 104
magazines between ES-0118, excellent condx -
$175 postpaid. Dave, WIDWZ, (508) 1758-3619

FOR SALE: NIB TUBES: 5726/6ALSW - S0 cenits;
TE26 - $2.50; 6DC6 - S275; 6ATE - 51 Pristine.
Loweil, KalC, (559) 227-1605, kthaSlightspoed et
FOR SALE johnson Viking Il w/122 VFO &
manaal, very nice, Milen 92200 tramenatch w /
maraal like new; BC-610 & Wikoow smir onils;
military UL/ 45, /MR- anderma tuner, similar to
BC-2% . John P. Thedock, WA2SDE, 212 Grand view
Rd., Madia, PA 19063, {R10) Sab-S04%

FOR SALE: NCWO VG - $200 + shpis NCMG VG
- §300 + shpg, manual copies. Parting out: Collins
TSAL, Gonset GSHIN0, Hammarlund HOY140X,
HOITOA, Heath DX100, HW01, TX1, HROS0 (no
enlls), NC TR, NO300, Viking 118 122, Abe, WIDA,
D, (302} J45-5389 by 10 FM EDST, ploase!

The Collins Video Library

The Colling KWM-2 Vides 4 bowry - $59 03

The Collins 755- 31253 Viden 1% bhowrs - 7495
The Collins ML-1 Vides [ howr - $145 9%

The Collins ¥5-1 Video | how - §7993

The Callims Amatruwr Badie Fysipment Vides
Spotters Guide | hosmr, 40 punstes - §24 75

Thee Callios KWS-1 Vides 2 bown - 395

The Callias T5A 4 Vides 4 homey - 385 95
K-P9A Vides 7 howrs - 3109 %5
SP-&00-JX Viden 4 bomars - 359 95

Al videos are now svailable in PAL version!
Prarchane fhare o moee vadeos and pet 1075 ol the souail
price! Add B050 eoch for the firsl two videos for
shippring & hsnalling within e U5 A sdditional video,
are shipped free

Produced by Floyd Soo, WERD (ea-KPRAT)

ER Boukstore
14642 County Rond G, Cortes, 00 81321




The Radio Finder

"Classic Radios That Work"

Mailing address: 11803 Priscilla, Plymouth, M1 48170
Shipping address: 975 Arthur 5t., Plymouth, Ml 48170
TEL/FAX 1-734-454-1890, e-mail: finder@radiofinder.com
Large stock of vintage ham equipment
WANTED: Good classic radios
See photos and descriptions on our web page:
www.radiofinder.com

. FORSALE-Classic gear - SASE for list. WANTED:

| Vintage rigs. The Radio Finder, Joel Thurtell, 11803
Priscilla, Phymouth, M1 48170 Tel/Fax (313) 454
10

FOR SALE: Boodos, all eectromiscs related: 200 trthes,
SASF Paul Washa, 4916 Theer Posnts Bhvd, Mound,
MN 55508 wtod @emal man oom

FOR SALE: Tube list, new & used, wide varety
audio, ham Recently SASE S2¢ Bill
MeCombs, WBOWMNC, 10532 Barthett Cr, Wichita,
ES67212-1212

FOR SALE: Convert any walimeter to read PEP!
Perfect for AM /558 - $19.99 ppd for complete kit!

. HI-RES, 8232 Woodview, Clarkston, M1 48348
| (245) 3910660, hirestirust et

. FORSALE: Our new 1999 54 p. catalog of WWII

communications ilems - $1. Sam Hevener, WEKBF,
351 Everett Rd., Richfield, OH 44286-9723. (330)
BE59-3344
FOR SALE: Boatanchor paints; Heathkit Tech
~ Jowrmnal Subscriptions; phone filters - call or write

lor free catalog. R&eR Designs, 202 Midvale,
Marshall, W1 53558, (RO0) 372-4287

FOR SALETRADE: Collins 208 U-10 auto tune
amp, compelie, good Elmac 4CX10,0000, report,
manuals, spare parts amp w/purchase - $7000

~fiem PU only; Trade for new diesel gen set 15-25

ow, 120,/ 240 16, 15 kw, or 30 pe-connectable o 15
kw 16 Lister, Perking, others considersd, full
panel, main breaker, auto-start, safeties, exc
regulation, warranty. John, WL (715) 378-2486
alter 8 pm CST.

. FORSALE National HROSOR with A, B, C, Diooils

=337 plus shpg, Doug, OR, (541) 3676486

FOR SALE: (2) TSA2s, exc clectrical & physical
conds - $375 ea; HTIT - $150; HT 84 - $150. Cohen,
FL. (254) 7767157 alter 7 pm EST.

. FORSALE Yanous military / vintage parts, tubes,

~ gear. Dave, KYHDQ, IN, (765) 154- 2584

. FOR SALE RBZ rove & battery bow - $200 TBX-5

| innavy chest, other than manual - $1500.
George. KIANX, MA, (415) 5274304

TUBE COLLECTORS GROUP FORMED: The
e b ool hectors associabion is now in operation.
This is a non-profit, non-comumerclal organization
of collectors & history enthushasts focusing on all
phases & vinkages of tube design. The founding
president of the groug ks Al Jones, WLITX, who s
knwwn for his award winming tube collection. For
more details & complimentary copy of the
association’s bulletin contact Al jores, CA, (707
464-6070, Ludwell Sibley, OR, (541) 855-5207, or
il reguest to POB 1181, Mediord. OR 97501

FOR SALE: RIT for KWM-2 and S-Line No
mmodifications for KWhI-2 $59 95 tested /4295 for
kit SASE for detads and onder indo Jobn Webl,
WIETC. Box 747, Amberst, NH 003031




WANTED: Dvake 200 or 205 o complete re-
creation of my MNovice station, thanks. Robert
Seeber, WHHP], 1044 E. Whitaker Ct., Milwaukee,
W1 53207-5259, (414) 4824134

WANTED: Bandcoil sets for HRO-50 & HRO-60
Tomn Bonomo, KEALY, CA, (650) 578- 1897

WANTED: NCWA n enc condx, Eakrly priced, no
drealers. Prefer PU in Syracose area. Gerald
Liccione, WITPL, 118 Hiawatha Trail, Liverpool,
NY LIRS (015) 457- "-m;

WANTED: For HRO National rev, prhag-m block
5 blade. C.C. Burt, KCEFBR, ML (517) 768020

WANTED: Coil sets B & D for National HRO-
STAL These particular ooil sets have a Ba2 inch
etched aluminum dial cabbration chart on the
front plate. FOR SALETRADE: Cotl set A & C for
Mational HRO-T. Roger Zaun, WUV, 4002 W
Packview Dr, Mequon, W1 53092 (414) 2424931

WANTED: 6 ke & 800 cyche mechanical filters for
aT5AA TRADE: A S00 cycle CW filter for a 75538,
nearly new; Hammarund HXS0A in very nice
shape with WG manual I'd also pay money.
Rich Dison, WPQZ0, 16032 Lost Coyote Ln,
Mitchell, OR 97750. (541) 4&2-3078,
nchdivifendnet com

AG, Tannenbaum

e -
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WANTED: 75A-4 vernder knob & 6 kKHe mech
filver. Dhck, OF, (507 680-2557 eves.

WANTED: Any radio used by OS5 (Office of
Strategic Servioes ). examples are S5E-1, S5T-1 or
other sety with an 55 designation. Zevath 65322
l.'.-ln“"\.lf-ld“w

WANTED: Origanal manual for m !.M.-?
reve, all wirewound controb, nameplates, 574 and
T tubes thﬂw- 417 Ridgrwond Dr,

WANTED: EME LF#; RME M[Il, Bk - Racdus
Recetver Design by Sturkey. Robwert Peristem, WiV,
PO 842, Ofd Ovchand Beach, ME (4064, (207)934-

G206, perhilcompusery e com

WANTED: Western Electric Sound remnforcement
equipmenis: homms, splos, amps, tubes, mics. Barry
Nadel, POB 29308, San Francisco, CA 94129
basdeliicoomet com

WANTED: Notse immunizer for HOTS) and
tuning knob for HXS00, Ed, NSBFW, 1602 Farest
Bendd Lane, Keller, TX 76248, [ocuevasilijuno.com)
(B17) ZI2-5355 days

R-390A Receivers

Minus top and bottom covers, meters and some tubes

Used/Repairable
$200 plus shipping

George Rancourt, KIANX
82 White Loaf Road
Southampton, MA 01073
413-527-4304




CONVERT YOUR WATTMETER TO READ
TRUE PEF FOR LESS THAN §3F The PDC-]
willl comvwrt your Averagr Frading wattmeter in
Peak Power! Even works on the Berd 43

1999 postpaid in the USA and Canads
HI-RES COMMUNICATIONS, O

ELECTRON TUBES: All types - trans-
mitting, receiving, obsolete, military—
Large inventory. Daily Electronics
Corp.,, 10914 NE 39th St, B-b,
Vancouver, WA SB6R2. (BD0) 3466667,
(360) B96-BH56, FAX (360) 896-5476

Geneva, FL 32731 407-349.9]150
rhB42] @usa net
www bitstorm.net/rhB421/

ﬂmumms- 2,5-33, 5-35;
! ﬂ't' --#,-ﬂ{uldmacpnm

WANTED: WW [l Japanese xmirs & rovis {parts,
plug-in coils) for restoration & ER articles. Ken
Lakin, KDGB, 63140 Brirta St Ste. C106, Bend, OR
STTOL (541) 9231013 klakirilacd com

WANTED: Collins S-line. KWMZA, 30L-1,
Mark pays the most for clean gear, WIMAAS, FL,
(954) 776-599% (d), S6t-0014 (n)

WANTED: HOQI00A or HO110, HOW4S, HIOQ160;
dead HF tube reven, smirs. Prefer complete. John
KFTOM, NV, (702) 727-8171,

WANTED: Mational SW-3, modiel | version 3 uses
32-32-30 tubes), Dean Showalter, WSPIR, 72
Buckboard Rd., Tijeran, NM 87059, (S05) 286-1370
WANTED:; Swan HF lifier e 600 de 0K seeriess

equip. Ted, NOTTZ, CO, (303) 680-3922 or
rustrilacl com

WANTED

WWIl MILITARY TELEVISION
Army /Mavy SCR, AT]. ATK, ARK, AR],
CEK, CRV receivers, cameras, monitor,
tramamitters, dynamotors. Maurice
Schechter, 590 Willis Ave., Williston Park,
NY 1159 Ph/FX (516) 294-4416

~ WANTED: Tube type shortwave converters,
 preferably pres-war, David Lo Muse, 510 Minturn
A, Hamlet, NC 28045,
WANTED: Western Electric sound meenfurcement
= s, anmyps, tubes, splors, horms., Barry
Nadel, POR 20303, S.F., CA %129 (415) 346-3825
WANTED: Tubetype Hi-Fi & guitar amplifiers
by ACRO, EJCO, Fender, Marantz, Mclntosh, Pilot,
Trisd, UTC. Rab, CA, {S10) B45-2625
- WANTED: Cood front pancts lor Drake 28 & TB0
military 152 sphr. Kelley, WBCFC, [N (219) 365
470

WANTED: Tube-type ELF-VLF-LF; rcvrs,
onvertens, manuals, books Harry Wieber, 4845 W
107th St., Ok Lawn, IL 6IM53-5252.

35

WANTED: Keyer paddies of all kinds Cap,
WNC, CO, (970) 247088, capalleriifrontier net

WANTED: Hallicralters S40, S40A or S0, 576 &
SXAZ Bull Sewtherman, KID4AF, ™01 Hwy 67, E
Bencd, NC Z7018. (X16) 899-8699 alter 5 pm

WANTED: Electric Radio; Antique Radio
Classifieds; Old Timers Bulletin. Alan Mark, POR
372, Pembroke, MA 02359,

WANTELD: Mational 5101 impedance coupler;
SWA colls; HRO black wrinkle spkes, | love
Mational. Sylvia Thompson, NTWV], 13 Lawton
Foster Rd., Hopkinton, R1 02833, (401) 377-4912

WANTED: Mics: Astatic JT 30,40, LIT-48; Shure
CRB0/81 /741 707A: Turner VT-73; CD/BD; parts
for same. Tom Elli, Box 140093, Dalles, TX 75214
(214) 328-3225, wmssmicsitflevcomp com.

NEW: Fver 199 For details send I-stamp LSASE
o Ol Tyme Radso Company, 2685 Lytionsxille
Road, Suite 317, Silver Spring, MD. X910 Ph/FX
(301 ) S87-5280, cldetymeradio@junc com
WANTEL: Reward forlead on Drake LA sphr; Sx7
epkr vertical black case Tx10, chrome strip acroas
middle. K5YY, AR, (501) 756-5010.




ELECTRIC RADIO STORE

BACK ISSUES

Al back issves are available ot 534 per year or $3.25 for individual coples. Buy the entire first
10 years (#1-#120) for $240, This price includes delivery in the U.S. Forcign onders please
inuine

COMPENDIUMS

Collams T5A -4 Modification Compendiem. sl the factory modilicatvon balletio from Collins
Radio Co.. all the articles printed in CQ. Ham Radio, QST and ER. K5 pages-

$20 plus 33 S&H

Service Modification Compendium  for the 5-Line, KWM- 17272A series - 260 pages -
543 plun B4 SAH

Service Modification Compeadiom for the KWS-1, 32V and 75A senies - 42 pages -

515 plus 53 S&H

T-SHIRTS

The fromt desplays the boge from the cover of ER (the tube outline, Elecine Radio. amd ‘orichranng
abypone ora’). The back has “Real Radeos Glow in the Diark” i used with the permivsion of (lesoc
Radsod, The T-shirts are U5 made by Hanes and come o S-M-L-XL-XX1. . The color is s a liotle
Tighter (han the cover of ER - 515 del. (516 for XXL)

BOOKS

Viatage Anthology - Book | by Dave Ishmael, WASVVL. ... $14.95

The First Fifty Yearw A Hisory of the Coltins Radio Company and the Collim

Divisions of Rockwell Imernational ... 54965

Fixing Up Nice Old Radios by Ed Homnoey........$24,05

Communications Receivers, The Vacuum Tube Ern: 1932-1981

by Raymond 8. Moove....... 4ih Bdition ... 51995

Oncilloscopens, Selecting and Restoring o Classic by Stan Griffithi...... 524,95

McElroy, world's champion radio telegrapher by Tom French .....$19.98

Henthikin A Guide 1o the Amateur Badio Producty by Chuck Penson, WATZEL . $24.95
Heath Notalgia by Terry Perdue, KETP. ... $14.98

Radion By Hallicrafiers by Chick Dachis-—— e 820,95

Tranumitters, Exciten & Power Amplifiers by Raymond §, Moore--——-—-$21 95

The Cathode- Ray Tube, Technolugy, History and Applications by Peter Keller ——$29.95
Receivers Past and Present, Communications Receivers, 1942-1997, Jed Edition. by Fred
Catermu, —-—-———e-=$24.93 |
Hiram Percy Maxim by Alice Clink Schumacher. ... 51995

Tube Lore by Ludwell Sibley.. . __$16.95

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

Three or more books shipped free!

ER Parts Unit Directory
1f you meed & part for & vintage festoration send 32 and an LSASE (32 postage)
for 3 bl of parts wnsty 1F you have & parts unie, comsader puttng i om Use lad.

ER, 14643 County Road G, Cortez, CO 81321-9575
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TUBES » PARTS » SUPPLIES

YOUR COMPLETE SOURCE FOR...

TRANSFORMERS.:
Hawd o fing power, ilarmant and
output trangbormars as weld as hi
for chokes jor luba egupmsBn
We leaturs HAMMOND perfor
mance ransformars as weil &%
mary ew okd slock transiommens
CAPACITORS:
High voitage electroiytc and myytar
CRpaChors, mull SoChor CADaC fois
arxd more bor hube Crtusta

PARTS:
Hasmiors, tube sock-
gis, potanthomaElsns,
knobs, diad ball lamps
hodes, spaakors, wing
phonograph needies
and canrdges and
raach mre

TUBES:
Ower 3800 recenang,
B ArESITWIN, S a0
A awchustnal types
) AOC, e i)
Ty loresgn aind
oarty types

SUPPLIES:
Grll choth, cabereed peadorabon
pphes baftetes Cheerec sl
ooks, st maders, oML anad ot
LITERATURE
Extenssre seiwecton of Wedalurg and Dooks on antogee rade lubes CrTuts el M. SO
cabon gear and e | equepeTent Some dems ol ayadable ssewhore’

CALL, E-MAIL OR FAX FOR OUR NEW 72 PAGE CATALOG!

e i e AT O+ e Lol wieoie coimn

Subscription Information

Rates Within the U.5.

§28 per year 2nd class
$38 per year 1st class, with envelope $42

Canada (by airmail only) - U.5. $42

Other Foreign Countries (by airmail only) - U.5. $54

Electric Radio
14643 County Road G
Cortez, CO 81321-9575

Phone/FAX (970) 564-9185
e-mail: er@frontier.net



FIRST-CLASS MAIL
US. POSTAGE
AlD
ELECTRIC RADIO MAILED Eﬂﬂ ZIP CODE 81321
PERMIT NO. 23
14643 County Road G

i )

TO:

)

f/'_




	120-001
	120-002
	120-003
	120-004
	120-005
	120-006
	120-007
	120-008
	120-009
	120-010
	120-011
	120-012
	120-013
	120-014
	120-015
	120-016
	120-017
	120-018
	120-019
	120-020
	120-021
	120-022
	120-023
	120-024
	120-025
	120-026
	120-027
	120-028
	120-029
	120-030
	120-031
	120-032
	120-033
	120-034
	120-035
	120-036
	120-037
	120-038
	120-039
	120-040
	120-041
	120-042
	120-043
	120-044
	120-045
	120-046
	120-047
	120-048
	120-049
	120-050
	120-051
	120-052
	120-053
	120-054
	120-055
	120-056

