
 
THE BIRTH OF MODERN AVIONICS IN NEW JERSEY  

BY RAY CHASE 
 
The January 2016 issue of Radio Age headlined an interesting article by Ed Lyon on the birth of Naval Air and 
Radio.  However a small little known town in New Jersey played a major part in fostering the use of radio in air-
craft and innovated many of the aircraft communications/navigation equipments used by the Navy, Army Air 
Forces and commercial aviation from the early 1920’s through WWII and beyond. 

B 
OONTON, New Jersey was the vacuum tube 
equivalent of  “Silicon Valley” during the 
radio “boom” days of the 1920’s and 30’s 

giving birth to nearly a dozen companies that all 
made significant contributions to the amazing growth 
of the electronics industry; but that is another story. 
 
While aircraft radio communications were in use by 
the military early in WWI with spark sets, vacuum 
tube circuits tested during and after that war spurred 
consideration of expanded uses for radio in aircraft.  
Radio Frequency Labs (RFL) was established in 
1922 in rural Boonton Township, New Jersey with its 
focus on research and development to support the 
burgeoning home radio companies that were then 
flourishing since broadcasting started.   Meanwhile 
the Bureau of Standards was investigating a method 
to improve safety of aircraft landings with a scheme 
to guide aircraft to landing fields.  RFL was tasked to 
develop an aircraft beacon radio to receive audio 
modulated signals from two overlapping beams that 
formed a guide path; not unlike the landing systems 
that are still in use today.  Concurrently, the U.S. 
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Postal Service was inaugurating Air Mail Postal 
service using contract pilots who, in the face of bad 
weather and with only visual means of navigation, 
were experiencing a high rate of crashes.  Congress 
demanded action so the Army Air Corps was tasked 
to temporarily take over air mail delivery.  
Obviously better navigation systems were needed 
along with dependable aircraft radio equipment so 
RFL split its operation in 1927 and created the 
Aircraft Radio Division.  RFL was situated in a 
rural flat valley so a grass airstrip was easily created 
and Aircraft Radio Corporation (ARC) opened on 
the opposite side of the runway from RFL. 
 
The first radio receiver that I have information on is 
the RFL Model B receiver that was made by 
Aircraft Radio in 1929.  It is a 3 stage TRF set that 
is the archetype for all the TRF receivers designed 
by ARC through the 1930’s for the Army Air Corps 
and Navy which would include the SCR-AA-
183/192 series and RU series receivers, 
respectively.  A schematic is shown in Fig, 1.  Tube 

(Continued on page 3) 
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A BOUT MAARC and RADIO AGE. Radio Age became the 
monthly newsletter of the Mid-Atlantic Antique Radio Club in 

June 1994. Prior to that date, the MAARC Newsletter and Radio Age 
were separate publications. 

Subscription to Radio Age begins with the next available issue after 
the membership application and dues are received. Dues are $24 per 
year in the US, $36 in Canada, and $60 elsewhere, all payable in 
US dollars. Two-year, three-year, and life memberships are 
available; contact the Membership Chair . All checks are payable to 
MAARC and, for new members, must accompany the membership 
application, which is available from the Membership Chair or the 
MAARC website (www.maarc.org). If you change your mailing 
address, email, or phone number, please notify the Membership 
Chair immediately so corrections can be made to Radio Age’s 
mailing list. The Post Office will not forward your newsletters. 
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1984) and most issues of Radio Age from Vol. 1, No. 1 (October 
1975) are available for $3.50 each postpaid from Geoff Shearer. 10 
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on orders of 60 or more back issues. Make checks payable to 
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Submissions to Radio Age are welcomed. Typewritten copy is 
preferred to handwritten. Articles should be submitted in PC format, 
preferably via email or on a CD or flash drive, in MS Word, Word 
Perfect, Wordpad, or RTF format, without fancy formatting, 
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graphics files should be in TIFF or JPEG formats; contact the 
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Age editor and include your name, address, phone, and email. 

MAARC MONTHLY MEETINGS. Most months MAARC 
meetings are held at the Davidsonville Family Recreation Center, 
3789 Queen Anne Bridge Rd., Davidsonville, MD (map below). 
From U.S. 50, take MD 424 south for 2.5 miles. Turn right on MD 
214 for 0.6 miles, and angle left on Queen Anne Bridge Road for 
1.1 miles. The entrance will be on your left. April and December 
meetings are usually held at the Sully Station Community Center in 
Northern Virginia. Check the calendar on page 16 for details. 
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lineup for the Model B is 
222-222-240-240-112A 
and power is supplied by 
batteries.  Note use of the 
new 222 screen grid 
tetrode and high gain 240 
tubes.  This set was used 
by Jimmy Doolitle in his 
single place Consolidated 
plane when he performed 
his famous “blind” takeoff 
and landing “under the 
hood”, in September 1929.  
Note the schematic 
reference indicating an 
audio output to “REEDS 
or PHONE”.   The 
“REEDS” usage referred 
to the  Dunmore (National 
Bureau of Standards) 
development, being a dual 
vibrating reeds indicator 
with each reed tuned to 
the audio frequency of one 
of the two overlapping beams.  If both reeds vibrated 
at the same amplitude, the pilot was properly lined up 
with the runway, for landing.  Jimmy Doolittle in the 
late 20’s hangared his plane at ARC and had an office 
there while he worked with the Bureau of Standards 
and ARC to perfect “blind landing” equipments; but 
that is also another story. 
 
The next receiver that was developed for commercial 
use was the Stromberg Carlson Model D in October 
1930.  At that time, ARC did not have manufacturing 
facilities or a license from RCA and ATT to produce 
and sell radio equipment for aircraft use hence 
Stromberg Carlson manufactured these initial radios.  
Fig. 2 and 3 show the radios in the mechanical design 
and configuration that followed in all the later 
military models.  Tube line up was now: 24-24-24-
24-27, three tuned RF stages with screen grid tetrodes 
and a tuned detector.  Although ARC, as most 
companies of the period, employed many hams in 
their engineering effort, these radios were not 
designed for CW use since the application was for 
receipt of beacon signals or voice communications.  
Most aircraft were single place or single pilot and it 
was not considered feasible to have the pilot operate a 
key while flying.  BFOs for CW came later in the 
military procurements [1].  QST in October 1930 
printed an extensive article on this set showing the 
plug-in coil arrangement for changing bands not 

(Continued from page 1) 

unlike the technique employed by National in their 
HROs.  The frequency range was 235 kHz to 8.0 
MHz depending on coil set used.  The QST article 
lauded the single control tuning as a singular 
requirement for aircraft use. 
 
In January 1932 ARC developed the XF and XH set 
that included a transmitter with tone or voice 
modulation and an improved 6 tube receiver.  The 
transmitter used three 210 triodes and an 842, 
connected as a 210 RF oscillator, 210 RF amp, 210 
tone oscillator and 842 plate modulator.  Frequency 
range was 6.2 to 7.7 MHz.  The receiver was an 
improved Model D covering the same frequency 
range and now having 6 tubes lined up as follows: 

Figure 1. ARC-built, RFL-designed Model B TRF receiver. Note 222 tubes. 
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least up to WWII contracts. 
 
The last contract that I will mention was let by the 
Signal Corps in November, 1935 and was for the 
radio set SCR-AG-183 and receiving equipment for 
radio set SCR-AC-187.  SCR-AG-183 was a 
complete communications set using essentially the 
same receiver as the above RU-2 receiver but now 
the companion transmitter used two type 10s as RF 
oscillator and RF amp with two 45 specials in parallel 

(Continued on page 5) 

36-36-36-36-37-38.  By this time, 
dynamotors were included for B+ 
production, so complete operation was 
from the primary aircraft supply. 
Stromberg Carlson was, by this time, 
out of the picture as ARC had obtained 
proper licenses and established 
themselves as active in both R&D and 
manufacturing. 
 
By now the military was jumping in 
with orders for navigation receiving sets 
and complete two way communications 
systems.  In June 1932 the Signal Corps 
contracted with ARC to supply Radio 
Set SCR-AA-192 (receiver) and Radio 
Set  SCR-AA-183  ( receiver  & 
transmitter).  SCR-AA-192 is a 6 tube 
receiver covering 224 kHz to 7.85 MHz 
with 5 coils sets, the 6 tubes were four 
36’s, a 37 and a 38 for voice and MCW 
only.   SCR-AA-183 (Fig. 4) consisted 
of the same receiver covering 224 to 
448 kHz and 4.15 to 7.85 MHz paired 
with a BC-AA-180 transmitter 
operating from 6.2 to 7.7 MHz, voice 
and MCW only.   The transmitter used 
three VT-25’s (type 10) and a VT-52 (45 
special).  The Navy followed in 
November 1932 with orders for the 
Model GF (transmitter) and RU-2 
(receiver).  These units appeared to be 
nearly identical to the receivers and 
transmitters ordered by the Signal Corps 
except the receivers now used type 39 
pentodes in place of the type 36 tetrodes 
and there are antenna terminals for a 
loop antenna as well as a straight wire 
antenna with a front panel switch to 
select either.  By now, these systems 
consisted of the receiver and transmitter 
(if specified), interconnecting cords, 
junction box, one or two control boxes, dynamotor, 
coil sets, tuning control head and the “speedometer” 
type flexible cable to connect the mechanical tuning 
head to the receiver.  The transmitters were pre set on 
the ground.  Of course the Signal Corps designated 
tubes with VT numbers while the Navy used their 
archaic five digit tube numbering system.  This 
required some cross referencing to get the better 
recognized commercial tube IDs.  All equipments 
manufactured by ARC whether Signal Corps or Navy 
were painted with the usual black crackle paint at 

(Continued from page 3) 

Figure 2.  Early complete radio set built for the military.  

Figure 3. Stromberg-Carlson-built version of ARC receiver 
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distant project is to get this set “on the air”.   It is 
NOS and I have all the cables and accessory pieces 
for it but I need more 36 hour days. 
 
As rumblings of war were ominous in 1940, Western 
Electric was contracted to manufacture many of the 
RU/GF sets and eventually the familiar AN/ARC-5 
and SCR-274N sets as ARC could not satisfy the 
huge military production demands.  While ARC was 
clearly in the manufacturing business they did not set 
up high volume production capabilities until the late 
1960’s.  To my knowledge, all WWII Signal Corps 

(Continued on page 6) 

as modulators.  The BC-AG-229 
receiver operation was for voice, 
MCW or “damped wave” reception.  
The BC-AG-230 transmitter could 
operate on voice, MCW or CW.   
 
In my radio collection, I have a RU-
18, CW-46048D receiver and a GF-
11, CW-52063A transmitter both 
made by Western Electric on a 
contract dated 21 April, 1941.  At 
this time ARC was deeply involved 
i n  p r o d u c i n g  t h e  AT A 
communication system for the Navy, 
predecessor to the famous AN/ARC-
5 and SCR-274N radios so Western 
Electric had to handle the production 
of RUs and GFs.  ARC was also 
supplying commercial radios to 
airlines and General Aviation.  The 
coil set installed is Range F, CW-
47070 covering 1.975 to 3.32 MHz.  This whole 
series of radios never had a calibrated tuning dial and 
the RU-18 has a calibration chart attached listing 9 
possible coil sets giving cardinal settings for the 
uncalibrated radio dial.  In use, the operator has to 
find the CW number of the coil set, then match it to 
the appropriate calibration listing and then set 
appropriate points on the tuning dial.  Seems awfully 
cumbersome for a 1941 radio but not unlike what 
National HRO users had to deal with.  The tube line 
up has also changed again now being: 78-78-78-77-
77-38233.  At least we now have all pentodes but 
what is that strange tube at the end?  Finally the RU 
has a BFO but to get it with minimal disruption to the 
radio a new twin triode was created.  The 38233, aka 
2C21, RK-33 or 1642 is a G shape 7 pin big pin style 
twin triode with a grid cap that to my knowledge 
appears no where else but in the later RU series 
radios.  Maybe it was an expedient to keep these 
radios in production whilst getting a BFO with 
minimum mechanical changes.  It is decidedly strange 
to see a WWII military radio with a line up of six 
glass G style big pin tubes all with grid caps.  Again, 
possibly an expedient to continue to use glass “G” 
tubes because tube production lines were probably 
hard pressed to satisfy military demands for metal and 
GT octal tubes.  The GF-11 transmitter had changed 
as well, still using four tubes but now they are two 
89s and two 837s.  The coil set in mine covers 3.0 to 
3.675 MHz.  I probably have one of every transmitter 
and receiver coil set and they fill a large box.  One 

(Continued from page 4) 

Figure 4.  Complete military aircraft radio setup, SCR-AA-183 

Figure 5. Jimmy Doolittle’s 1929 cockpit. 
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Boonton, NJ, copyright 1930. 
4.   Instruction Book for Stromberg-Carlson Model D 
Aircraft Receiver, 11-10-30. 
5.   Instruction Book for Experimental Aircraft Radio 
Equipment Type SC 22, Aircraft Radio Corporation, 
Boonton, NJ, January 25, 1932. 
6.   Instruction Book for Experimental Aircraft Radio 
Equipment Type XF-XH, Aircraft Radio Corporation, 
Boonton, NJ, January 4, 1932. 
7.   Instruction Book for Model GF & RU Aircraft 
Radio Equipment, Aircraft Radio Corporation, 
November 10, 1932. 
8.   Instruction Book for Radio Set Type SCR-AA-
183 and SCR-AA-192, Aircraft Radio Corporation, 
June 25, 1932. 
9.  Instruction Book for Radio Set SCR-AG-183 and 
Receiving Equipment for Radio Set SCR-AC-187 
Manufactured by Aircraft Radio Corporation, 
November 25, 1935. 
 

equipments were manufactured without paint to save 
cost and speed up production while the Navy stuck to 
the black crackle painted finish on their radios. 
 
The main message I want to convey here is to show 
how the RU/GF Naval Aircraft radios are all derived 
from the original Radio Frequency Labs 1929 Model 
B receiver designed by RFL/ARC.  Aircraft Radio 
Corp went on to became a leader in both commercial 
and military aircraft communications and navigation 
electronics equipment. They also provided the 
impetus that spawned off the creation of many once 
famous electronic companies in the Boonton, New 
Jersey area; a story that seems to be fading away 
from the history of early radio development. 
 
End Note: 
[1]  Naval Research Laboratory, in Anacostia, DC, 
had been working with RFL, and later, ARC, in 
establishing requirements and capabilities for the 
design and manufacture of the Navy’s version of 
these radios, and very strongly desired CW reception 
to be available, reflecting the amateur radio 
background of most of the NRL principals.  The 
inability of most pilots to read or respond in Morse 
was not an issue, as NRL had visions of the radios 
being applicable for larger planes which had, in their 
crew makeups, real radio operators [Editor]. 
 
References 
 
1.   Typed folder describing the RFL Model B 
Aircraft Receiver, circa 8-17-29. 
2.   QST article, October 1930, A Multi-Range 
Receiver With Four Tuned Circuits by Robert S. 
Kruse. 
3.    Printed brochure, Bulletin D Aircraft Radio 
Receiving Equipment, Aircraft Radio Corporation, 

(Continued from page 5) 

FOR THE RECORD 
The April 2016 meeting of the Mid-Atlantic Antique Radio Club took place at Sully Station Community Center 
in Centreville, VA on April 17, 2016, 34 members in attendance, Eric Stenberg presiding.  Willie Sessoms’ popu-
lar Show-’n’-Tell session saw some highly unusual objects and little-known radio restoration capabilities in our 
region, and Geoff Shearer’s presentation of just such capabilities was a highlight to the meeting.  The scheduled 
presentation on loudspeaker drivers had to be postponed as Mike Kendall, the presenter, had his hands full filling 
in for striking Verizon employees.  Geoff’s presentation demonstrated just how a restorer would tackle a very 
intensive job—restoring a Sparton mirror-radio.  No matter what components were missing or broken at the out-
set, Geoff had the name and address of a person or company who could replace or restore the component.  And 
that included true-to-age cobalt-glass mirrored cabinet parts.  With this in mind, the attendees will undoubtedly 
be vigilant in treks through the local antique malls for boudoir tables, fixtures, lamps, clocks, and other sources 
of scarce cabinet parts, even for such rarities as the Sparton mirrored sets.  Nestor Ramirez’ show-’n’tell was on 
this same theme, as he showed fine repro Philco cabinets and front panels made locally. The auction was not 
large, owing in some part to the fact that we were at Sully Station, where space is at a premium. 

The Dunmore reed-type localizer or course instru-
ment, shown (left) with the aircraft flying to the 
left of the course, and (right) flying on the course. 
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T 
HIS issue of Radio Age carries an interesting 
and informative story by Ray Chase of the 
early work by Aircraft Radio Corporation 

(ARC), one of the Boonton (NJ) pioneering electron-
ics firms, in the development of shortwave and low-
frequency (navigational) radios for aircraft – radios 
that would be patterns for many thousands of sets for 
the Army Air Force and Naval Aviation in the coming 
World War 2.  In passing, Ray described briefly 
Jimmy Doolittle’s blind takeoff and landing using an 
ARC-built RFL Model B radio to guide him to the 
airport runway.  That part of the story should elicit 
considerable local interest, for several reasons. 
 
The U.S. Commerce Department’s National Bureau 
of Standards (NBS) was heavily involved in aviation 
in the post-World War 1 period, and the Post Office 
Department had adopted aircraft as a method of 
speeding the delivery of mail.  Both agencies were 
appalled at the rate of loss of aircraft and pilots due to 
attempted flights into and through adverse weather, 
primarily fog and clouds.  NBS conducted many tests 
involving airport-marking rotating beacon lights, air-
way marker strobe lights, acoustic markers (sirens 
and whistles), and radio beacons as navigational 
markers, all of scant help to the pilots of the period. 
Aircraft enthusiasts, and their major magazines [1] 
and brochures paid scant attention to these problems 
as they sold aircraft and flying lessons to all comers, 
claiming “…a exhilarating half-hour flight in clear 
weather will make you forget all those winter storms 
and troubles…”   
 
But NBS was hard at work at our own little College 
Park (MD) airport, testing experimental radio beam 
systems that would allow aircraft pilots to fly along 
radio beams from one node to another all the way 
across a continent, if desired, and more beams to al-
low alignment with the destination airport’s runways 
so that the only part that involved pilot seat-of-the-
pants skills would be the actual landing presuming 
emergence from the fog or clouds while a mile or so 
from the airport. 
 

Two major figures in this effort were Harry Diamond 
and Francis Dunmore.  Their first efforts in the late 
‘20s yielded radio beam systems that could theoreti-
cally take a pilot all the way across the Allegheny 
Mountains to a safe landing approach at College Park, 
but required the pilot to concentrate on the loudness 
comparison of two signals heard in his headphones, 
extraordinarily fatiguing for a pilot who had many 
other immediate problems to contend with involving 
balky engines, ice formation on wings, radio static 
and interference, and tuning sharpness of his radio.  
These failed experiments then devolved into the 
transmission of complementary Morse letter pairs 
from airways markers, like the A-N system still in use 
today.  Diamond was the radio expert of the two, and 
Dunmore had a knack for what instruments the pilot 
needed to trust for deciphering the navigation prob-
lems.  By 1928 they had come up with a two-tone 
modulation system for precision airway marking, and 
this is the system they decided to implement at Col-
lege Park for guiding a pilot to the precise center of 
the runway approach path, at least the azimuthal ap-
proach path.  This would guide the pilot to the airport, 
all right, but how high should he fly, and how far 
away was the airport’s runway?  It’s somewhat satis-
fying to know you have flown directly over the run-
way, but in dense fog, it isn’t much help.  Dunmore 
had devised a two-reed instrument, where two metal 
reeds with white-painted tabs on each would reso-
nantly vibrate when magnetically excited by the out-
put of the receiver.  The two reeds vibrated at 65 Hz 
and 86.7 Hz, respectively, and had very sharp (high 
Q) responses to those frequencies, ignoring, for the 
most part, residual 60-Hz power-line hum in the radio 
signal. 
 
The radio signal was formed into two side-by-side 
overlapping beams, carefully designed to have ex-
actly the same power envelope, one modulated at 65 
Hz and the other at 86.7 Hz.  The overlapping part of 
the two beams fell directly in line with the runway.  
All the pilot had to do was glance at this instrument 
from time to time to see that the two reeds were both 

(Continued on page 10) 

- Sidebar Article - 

THE BLIND-LANDING CAPER 
BY ED LYON 

This article is made up of unpublished parts from the “aircraft radio” articles of several years past in Radio 
Age, but was prompted by the fine piece in this issue by Ray Chase. In it, Ray noted Jimmy Doolittle’s blind take-
off and landing, using ARC radio-implemented course indicators to steer him to the airport runway course..  
Here, we will see that Doolittle’s flying skill took care of the other critical landing dimension-  height above  or 
below the proper glide slope.  But  not every pilot has that level of skill—or luck... 
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cluding immigration, gun violence and guns on cam-
pus, race, bullying and economic inequality.” 
The book is illustrated with dust covers and illustra-
tions from the books, and is enjoyable to read.  Check 
out the author’s website at 
 http://radioboysandgirls.org/ 
The author is the Board Chair of the California His-
torical Radio Society, and has an impressive list of 
credentials.  You can see him live, addressing a meet-
ing of his radio club with a very good slide presenta-
tion and lecture about this book It is found on a You-
Tube video at 
https://www.youtube.com/watch?v=qHsHIzI0VG4  
During the filming, the camera pans around, and you 
get glimpses of their clubhouse (The Bay Area Radio 
Museum), which is pretty cool, and the members, 
who are very similar to MAARC’s (mostly males, 
mostly gray.)  He’s an entertaining speaker, and this 
is worth watching.  

And the rest is from your editor: 

FX’s Treasured Baldies 
By Ed Lyon 

B 
ACK in the 1980s and 90s, radio collec-
tors from southeastern Pennsylvania, 
Maryland, Delaware, and New Jersey 

would gather on weekends in informal groups in 
the parking lots of several of the Adamstown 
(PA) antique malls, like Renninger’s and the like.  
It was like Kutztown every week, weather per-
mitting.  At one of these informal meets, this 
writer picked up a handful of assorted head-
phones, noting that there were at least two pairs 
of Baldwin Type C headsets in the lot. 
 
At home, they were checked for operability and 
general condition, and special attention was paid 
to the Baldwins.  One of these sets was espe-
cially curious, because someone, long ago, had 
carved initials into the covers.  On one it said: 
“KUH” and “S.S.MUNWOOD.” and on the 
other cover:about ten sets of callsigns, like KUG, 
KOLB, WBX, PWA, and BLJ.  Were these 
broadcast stations’ calls?  Nope, these were mer-
chant ships’ and their seaports’ callsigns, from 
the period 1918-1922.  The owner of the head-

(Tidbits Continued on page 9) 

This first Tidbit comes via e-mail from 
MAARC member Ira Wexler: 

O n April 16th, I attended the 
Vintage Computer Festival 
East, which was held at the 

Info Age Museum in Wall, NJ.  My 
first ‘personal computer’ was a 1959 
Geniac, which I still have.  Interest-
ingly enough, the museum is located on 

Marconi Road.- Hmmm. 
I had never been there before, but I was astounded at 
what I found, and decided I really should share this 
gem with MAARC members.  The museum, (actually 
a collection of museums) is located on the grounds of 
Camp Evans which played important communications 
roles in WW1 and WW2, and is now listed on the 
National Register of Historic Places.   The camp was 
also once the 1914 Marconi Belmar Trans-Atlantic 
Wireless station. 
In a nutshell, the site contains a not only a learning 
center, but also a vintage computer museum, a radio 
technology museum, the OMARC Amateur Radio 
Club, National Broadcasters Hall of Fame Museum, 
and a fallout shelter. Other buildings contain exhibits 
showing WWII Communications, Military Electron-
ics, the History of Wireless, and Electronic Warfare  
Wandering around, I also found a  STEM center, in-
cluding a ‘Learn How to Solder’ workshop, and a gi-
ant HO model railroad layout. And this is just a par-
tial list. 
Rather than my rambling on, take a few moments to 
explore their websites at www.infoage.org as well as 
www.campevans.org to get a flavor of this place.  It’s 
about a 2-1/2 hour drive, but well worth the trip. 
 
And, also from Ira Wexler: 

I  enjoy reading juvenile series fiction, e.g., The 
Radio Boys, The Radio Girls, Tom Swift, and 
The Hardy Boys, to name some of the more 

popular ones.  I recently came across a wonderful 
book titled The  Radio  Boys  and Girls:  Radio,  Tele‐
graph, Telephone and Wireless Adventures for Ju-
venile Readers, 1890-1945, written by Mike Ad-
ams. 

The author’s description:  “This book ana-
lyzes more than 50 volumes of wireless and radio 
themed fiction, offering a unique perspective on the 
world presented to young readers of the day. The val-
ues, attitudes, culture and technology of a century ago 
are discussed, many of them still debated today, in-

Tidbits 
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phones also carved his own former 
amateur callsign, FX, on the back 
of each phone.  A search through 
the early callsign listings shows 
that FX was probably Frederick 
Cross, of Los Angeles [1], who 
went to sea as a radio operator in 
World War I.  He apparently served 
aboard the SS Munwood, a Scot-
tish-built, British-flagged merchant 
ship that had been taken over by 
the U.S. Army as a munitions ship 
as we entered WW1.  At the con-
clusion of the war, the U.S. Ship-
ping Board, which had taken over 
control of such formerly Army-operated ships, 
delivered Munwood and her sister ship, the Balti-
more [2] built SS Munplace to her real owners, 
the Munson Shipping Company, New York.  
Munwood’s callsign was KUH, and Munplace’s 
was KUG, accounting for two of the carved ini-
tial sets. 
 
Some of the other carved callsigns have also 
been identified.  BLJ is that of a British ship, SS 
St. Theresa, of about 1920; KOLB is that of SS 
Aryan, a U.S.Shipping Board vessel of about 
1920, and both PWA and GDYX are foreign, the 
former Dutch and the latter British. Two of the 
callsigns are for shore stations, WXE being 
Alaska’s Fort St. Michael, and WSC that of Mas-
sachusetts’ Siasconsett station.  At the time these 
ships and stations were operating, they used 
spark transmitters exclusively, and Baldwin 
phones were famed for being more sensitive and 
clear-sounding than any others.  They used mica 
diaphragms, armature-driven, like miniature 
loudspeakers.  The owners were extremely tight-
fisted about letting anyone else touch them, often 
claiming that  “…a pair of Baldies is like two 
more stages of RF amplification…” 
 
Based on the dates that the ships noted on the 
‘phones operated, and the period those type 
phones were in use, it would appear that FX 
(Fred Cross, probably) was employed aboard the 
S.S. Munwood from the middle of WW1 to perhaps 

(Continued from page 8) 

the mid-1920s, although it is likely he served aboard 
S.S. Munplace, KUG, a sister ship, both operating for 
the Munson Shipping Lines, which operated many 
U.S. Shipping Board and Army vessels in the war and 
afterward.  Both these ships carried U.S. soldiers 
back home after the war. 
 
Half the fun of collecting is finding the provenance of 
what we collect, especially when it’s almost 100 
years’ worth. 
 
[1] There were two other “FX” callsigns, 2FX and 
3FX.  Fred’s was, by 1921, 6FX, but he had been a 
ham operator since the early ‘teens, before the district 
numbers were appended.  As a commercial operator, 
he was entitled to be called by  his preference in call-
signs, likely FX for Fred Cross. (Clever!) 
[2] Built for the war at Sparrow’s Point, c. 1915. 
 
 

 

S.S. MUNWOOD, KUH, c.1917 (note bow gun) 
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vibrating at the same amplitude.  If the right reed 
showed a higher amplitude, it meant the plane was off 
the pathway to the right, and should be nudged left-
ward.  Here was the only rub.  Most pilots required 
significant training to learn just how to control 
“hunting,” that is, repeatedly over-shooting the beams’ 
common center, aligned with the runway.  With train-
ing they learned to rely on the gyroscopic artificial 
horizon instrument, if the plane had one, to act as an 
indicator that a banking turn was beginning [2], so he 
could temper the turn, anticipating the result on the 
two reeds.  His “turn-and-bank” indicator was far too 
slow to respond in time to avoid hunting.  
 
Meanwhile, in 1928-29, the Guggenheim Fund for the 
Promotion of Aeronautics sponsored a program to test 
promising airways safety schemes offered to them, 
and had planned a trial of any such feasible system at 
Mitchell Field (Long Island, NY).  They had engaged 
Lieutenant Jimmy Doolittle to fly the tests, scheduled 
for the July to December period in 1929.  In late1928, 
the Guggenheim Fund had received an offer of the 
Bureau of Standards localizer system (the glide path 
scheme would come later) to be installed at Mitchell 
Field for their tests.  In January 1929, the Bureau 
agreed to install basically the entire College Park Air-
port localizer beam radio system and a marker beacon 
(to indicate a specific distance from touchdown) at 
Mitchell.  Dunmore also supplied a new reed instru-
ment, although he had included a full description of 
the receiver and reed signal requirements the previous 
autumn so the Guggenheim Fund’s radio people 
would know what was required of their radio.  Harry 
Diamond’s aircraft receiver was offered, but appar-
ently was not required, since Doolittle and his aircraft 
manufacturer had a receiver in mind (the ARC re-
ceiver described by Ray Chase).  Diamond was in-
volved, though, in the installation and trials of his lo-
calizer beam antenna and transmitter system. 
 
In test flights Doolittle found he had a hard time 
avoiding hunting when trying to maintain flight in the 
center of the proper approach, until he obtained a new 
Sperry gyro-horizon instrument, to allow anticipation 
of approach to the proper heading.  He also insisted on 
a precision altimeter, one claimed to be capable of 
responding to less than 6 feet of altitude change.   He 
practiced the landing procedures in fair weather until 
he was sure he could do it all - take-off, circular flight 
around the field, and landing, “under the hood.”   On 
September 24th, 1929, Doolittle closed the hood of his 
cockpit, shutting out all visibility of the outside, sig-
naled his check-pilot in the other cockpit, and took 

(continued from page 7) 

off, completely on instruments.  He circled the field 
and landed on the same runway, following the “usual” 
flight instruments plus the reed localizer. The hunting 
problem had been solved by his reliance on the Sperry 
gyro-horizon.  Doolittle knew when he had passed the 
airport outer boundary marker radio beacon, so he 
could begin his descent, using the altimeter, and tim-
ing, based on airspeed.  This forced use of a straight-
in approach, with no landing flare to soften the land-
ing jolt, but the landing gear oleo struts paid for them-
selves that day, and the landing was successful. 
 
Thus, Doolittle became the first to take off and land 
an aircraft on a runway, while “blind,” He used radio 
methods (the localizer beam and its radio receiver and 
reed instrument in the plane) for locating the proper 
left-right steering of the aircraft for alignment with the 
runway.  After he flew into the localizer beam and got 
aligned with it, he found the outer marker, a point 
about six miles from touchdown, set by a vertical-
beam marker beacon transmitter located at the right 
place on the ground.  But from this point he had to 

(Continued on page 11) 

Above, Roosevelt pinning the Congressional Medal 
of Honor on Doolittle—no, not for the blind landing. 

Below, for leading the April ‘42 raid on Japan. 
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employ skill, flying an imagined descending glide 
path, based entirely on his speed, timing, and altitude 
observation, using the special aneroid altimeter he 
had obtained.  Clearly this required skill and daring, 
and later tests on the altimeter type he used showed it 
could have errors of anywhere from 6 to 20 feet in 
altitude, depending on weather and instrument condi-
tion.  Ergo, add luck to the pilot’s required attributes. 
 
By the time of Doolittle’s blind-landing feat, how-
ever, Diamond and Dunmore were starting to imple-
ment an additional beam at College Park to tell the 
pilot when he was on the proper glide path to the run-
way.  This would allow a pilot to fly at exactly the 
right approach path to land at the approach end of the 
same runway that already had the localizer beam. 
This new beam had to be very sharp, and so it was 
moved up to the VHF region, to 93.7 MHz, where the 
use of arrays of Yagi antennas allowed a differential 
pair of beams, one above the other, to be formed, 
their overlap falling at the proper approach path for 
the average aircraft.  Dunmore then created a new 
instrument for handling both landing paths, the azi-
muthal localizer beam operating a vertical meter nee-
dle to swing left or right from center, and  the glide 
path beam deflecting a horizontal-pointing needle 
upward or downward indicating deviation from the 
glide path.  When exactly on both paths, the needles 
crossed in the center of the meter face, where there 
was printed a small circle.  
 
Using this new capability, along with the original lo-
calizer, at College Park, NBS pilot Marshall Boggs, 
with check pilot Jim Kinney, took off, then circled 
the field and landed, while “under the hood” as 
Doolittle had been, flying entirely by the radio 
beams.  He used the localizer as Doolittle had done, 
except that he used the left-right deflection of the 
vertical needle to tell him when to turn onto the local-
ized beam, rather than Doolittle’s left-right pair of 
vibrating reeds.  Then, upon crossing the outer 
marker beacon’s vertical “cone of silence,” he saw 
his glide-path (horizontal) needle on the same Dun-
more crossed-needle indicator move up from its posi-
tion on the bottom of the indicator.  When it neared 
the center, he reduced power and nudged the nose 
down, maintaining both needles centered, using the 
throttle to hold his speed steady at about 65 knots.   
Nearer the ground, he cut the speed yet more, and 
landed at about 50 knots, still keeping the needles 
centered, to a successful “blind”  landing, the first 

continued from page 10 

ever done using all-radio blind landing technology. 
 
In the almost two years between Doolittle’s feat and 
that of Boggs, the value of a glide path beam was 
proven, but more importantly, the value of VHF for 
such landing aids was firmly established.  VHF, 
unlike the low frequencies used in the older localizers 
and marker beacon beams, did not skip to distant 
places at night or vary its strength or beam shape 
with the amount of recent rainfall.  Probably the most 
important factors here were the dedication and skills 
of the developers: Harry Diamond and Francis Dun-
more, of NBS, the radio developers at ARC and 
Western Electric, and the generosity of the Guggen-
heim Fund for kicking off the “contest” to make the 
safe landing of planes in inclement weather possible.  
Thirty years later, pilots all over the world would still 
use the same sort of crossed-needle localizer-plus-
glide-path indicator (called the ID-249 in military 
aircraft) to land aircraft, in any kind of weather, all 
running  on VHF beams, transmitters, and receivers. 
 
End notes: 
[1] This author scanned through about 35 issues from 
1928-1930 of the slick big-format Aviation magazine, 
and found the word “radio” used only twice, both for 
wondering what the airways beacon antennas near 
Bellefonte, PA were for. 
 
[2] In cloud, fog, or “under the hood” the pilot cannot 
tell if his wings are level, or if he is in a slight bank-
ing turn; thus the “artificial horizon” provided by the 
gyro horizon is critical for blind flight.  The alterna-
tive, waiting for the compass heading to change, is 
far too slow to avoid “hunting.” 
 

NBS Pilot Boggs and an NBS official after landing. 
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T 
HIS author was one of the many 
electronics engineers who 
worked through the period 

known as The Vacuum Tube Extinction 
era.  Like the dinosaur extinction era, 
there were many members of the species 
undergoing extinction who refused to 
die out, no matter how long it took.  
Some of the flying dinosaurs eventually 
became songbirds and Thanksgiving 
turkeys, and among vacuum tubes, some 
survive today as great transmitting tubes 
and microwave devices.  Other dino-
saurs evolved into other species, some 
successful and many not so lucky.  In the 
vacuum tube field, many would-be sub-
stitutes evolved, and a very small num-
ber survive to this current era.  Many 
were named X-istor, where the X stands for some 
other catchy syllable or two. 
 
The FERRISTOR: 
In the 1960s, the Berkeley Division of the renowned 
Beckman Scientific Corporation came up with a 
small device (they called it tiny, but today we call 
things tiny if they are not visible to the naked eye) 
that was claimed to obviate the need for the cantan-
kerous transistor.  It was called the Ferristor, and 
yes, it had to do with iron.  At the same time it was a 
throw-back to the days of Ernst Alexanderson, of 
General Electric Alternator fame.  Alexanderson 
needed to modulate the output of his giant 
(Megawatt) alternator, producing VLF radio waves 
directly, so he devised an iron-core inductor whose 
core was easily flux-saturated by voice or Morse 
code currents and whose inductance varied greatly 
with the tiny currents either from a microphone or 
battery and Morse key.  The Ferristor is also an in-
ductance wound on a saturable core, and its “carrier 
current” (where a 10 MHz current source feeds an 
output load by way of the Ferristor winding, which 
is in series).  The input, here, to be amplified or 
transmitted, is a second winding on the Ferristor 
core that saturates it, drastically altering the induc-
tance of the carrier’s winding.  This, then, just as 
drastically alters the carrier current fed to the load.  
Oh, you say you didn’t want a carrier current, but 
simply an amplified voice current?  No sweat, feed 

the input voice current, say 
from the microphone, into the 
saturation winding of the Fer-
ristor, take the highly voice-
modulated carrier current out 
of the Ferristor, and rectify it 
with a common diode 
(Berkeley recommended the 
1N34), and there it is, a highly 
amplified voice current, need-
ing only a tad of RF filtering 
to remove the 10 MHz carrier. 
 
So the Ferristor acts like a 
vacuum-tube or transistor am-
plifier, but uses a 10 MHz car-
rier source instead of a d-c 
power source.  That’s not an 

easy tradeoff, but Berkeley willingly sold you a 10-
MHz “power supply’ in a small attractive brown-
crackle-finish case, powerful enough to feed per-
haps a dozen or more stages of amplification or os-
cillation or logic circuits.  The Ferristor handbook 
showed how to make amplifiers, oscillators, count-
ers, computer circuits, and metering circuits for your 
hobby use or for your manufactured product.  In-
deed, their Ferristors became the sole active compo-
nents in the Beckman decade counter family of lab 
instruments.  In the decade counter the only tubes 
were the NIXIE readout devices, which antedated 
the LCD or LED numeric readout panels of a later 
period. 
 
Ferristors all looked somewhat alike, being a small 
(1/2-inch cube) plastic device with four wires com-
ing out of the bottom.  The wires were not coded, 
but were identified by their positions with respect to 
the Berkeley label on one face of the cube.  One 
model (labeled 41-10) has, in addition, a small per-
manent magnet affixed to the top of the cube by a 4-
40 threaded stud and retaining nut.  The purpose of 
this magnet was to pre-bias the saturation level of 
the core, so that the unit could be used down to zero 
frequency (like an operational amplifier).  The au-
thor’s workplace company invested in a half-bushel 
of these devices and a few 10-MHz power supplies 
and set out to make up a number of radar video and 

(Continued on page 13) 

THINGS THAT RHYME WITH RESISTORS  
BY ED LYON 

And here we exclude from discussion Transistors, Twin Sisters, and Heel Blisters.  But we will describe several 
other novel devices marketed to the electronics industry that  complemented or competed with transistors. 

Clockwise from upper left: Ray-
theon Raysistor, two Berkeley 
Ferristors, a Chinese Varistor, 

and a tiny Thermistor 



Radio Age  May 2016         RadioActivity-2016: June 23-25, 2016       page 13 

timing units, the idea being to eliminate the heat de-
veloped in vacuum tube units, and to possibly expand 
the usage to cover receiver circuits and the data proc-
essing stages.  Alas, the problems of 10-MHz signals 
radiating all around inside the chassis and out was 
more of a nuisance than the heat of a few vacuum 
tubes, so the project became unpopular and was 
scrapped.  One of the decade counters was retained, 
though, for general lab use. 

 
The RAYSISTOR: 
One of the problems most radio collectors face is that 
of isolation of two circuits.  It is brought home to 
those who repair ac-dc radios, especially those noto-
rious “hot-chassis” models.  In those, the power line 
gets connected to the chassis of the radio, but in all 
ac-dc radios, the power line becomes a part of the 
radio’s innermost circuits, eventually directly power-
ing the heaters of the vacuum tubes and the B-power 
supply.  What all these repair-persons would like is a 
form of isolation of the power line from the radio’s 
interior circuit wiring.  In the better radios, this func-
tion is performed by the power transformer.  In mod-
ern electronics, although the power line produces, 
very directly, a high B+-like voltage, it is used to 
power an oscillator whose “tank” circuit is a ferrite-
core transformer, and it is this transformer that is the 
system’s power transformer.  By operating at 100 
kHz or so, rather than our native 60 Hz, the core and 
windings of this ferrite transformer are reduced in 
size and weight to about 3% of that which would 
have been needed at 60 Hz.  And it provides isolation 
– and 100 kHz interference as a down-side.  In many 
other modern electronics devices, isolation between 

(Continued from page 12 
 

circuits is done through “opto-isolators.” These are 
tiny LEDs that are shining upon light-sensitive junc-
tion transistors. The LED and its light-sensitive 
transistor are separated from each other and are pot-
ted in a sealed housing. High current into the  LED 
means higher brightness, and higher transistor cur-
rent, and vice versa. So one current source (feeding 
the LED) causes another isolated circuit to mimic 
the first circuit’s current level – or amplify it. 
 
Raytheon saw this possibility in the late 1950s, and 
of course, they weren’t the originators.  Many arti-
cles appeared in the radio trade journals  during the 
30s and 40s involving phototubes and various light 
sources, from neon tubes to crater lamp bulbs, to act 
as circuit isolators.  But Raytheon miniaturized the 
device, and called it a Raysistor.   Inside the Raysis-
tor housing is a small light source (maybe incan-
descent?) and a nearby photo-diode or photovoltaic 
cell.  The light level of the source controls the cur-
rent (or voltage) of the diode or photovoltaic cell.  
At relatively low frequencies, the unit is almost lin-
ear, and can be used as an amplifier.  Raytheon’s 
brochures show many uses for the Raysistor, but it 
was short-lived, and gave way to true opto-isolators 
in a few years.  It deserves a place, though, in the 
pioneer hall of modern electronics, as the first pack-
aged opto-isolator type device marketed for the 
1960s-1970s circuit designers. 
 
The VARISTOR: 
You’ve seen them: six-outlet power strips that claim 
to save your computer, your TV, and your VCR 
(does that date this piece or what?) from the disas-
trous effects of lightning, powerful motors, nasty 
neighbors who arc-weld deep into prime time TV 
hours, and all the dangers of power line surges.  
How do those power strips do it?  With Variators, 

Berkeley advertised their Ferristor outrageously. 

Here is a typical Berkeley Ferristor circuit, an am-
plifier, using the 41-10 Ferristor. Note the magnet. 
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days, are tiny solid-state devices that do the same 
thing, but with far more controlled sensitivity.  Every 
electronic thermometer uses them, as do practically 
all temperature-sensing or -controlling devices.  The 
one pictured here came out of a power supply, glued 
to a transformer to sense its temperature, for preven-
tion of overload.  
 
Unlike a thermostat, which simply makes or breaks a 
circuit when a specified temperature is reached, the 
thermistor is more of an analog device, its resistance 
smoothly varying as the temperature changes.  Many 
household appliances once incorporated thermostats 
for protection against overheating, and some of these 
had to be manually reset to get the appliance func-
tioning again.  The more modern appliance some-
times uses a thermistor, instead, but then the thermis-
tor’s resistance is sensed by a bridge circuit which 
shuts down the whole circuit by triggering an SCR, 
just as a thermostat would have done, but with far 
more elegance and modernity. 
 
Any other X-istors you can think of?  Write to the 
editor, address on page 2, and get you name in print, 
here in Radio Age. 
 
 

Radio Age welcomes new MAARC members 
 

A warm welcome to the following four new MAARC 
members: 

 
Clinton G. Conover Jr.  

Gordonsville, VA  
  

Charles Hallock  
Accokeek, MD   

  
Mike Sajdowitz  
Waukesha, WI  

  
Lewis Warner  
Pasadena, MD  

 
If these new members would mind dropping a Radio 
Age editor (addresses on page 2) a quick note (e-mail 
is handy) saying what their preferences in collecting 
might be, we could publicize it, and they could gain a 
few new colleagues in a flash. 

little things that often take the shape and form of 
ceramic disc capacitors, maybe a tad thicker, 
though.  They are made of a carborundum-type ma-
terial that has the characteristic of having very high 
resistance at relatively low voltages but very low 
resistance when the impressed voltage is suffi-
ciently high.  Thus, at normal 120-V a-c levels, they 
act as very high resistances wired directly across the 
power line in the power strip.  But if a 1000-volt 
spike of voltage comes skipping down the power 
line, perhaps from a major power switching action 
several miles away, the 1000-volt spike will cause 
the varistor’s resistance to drop down to a few 
ohms, short-circuiting the spike. The better surge 
protectors are rated in kilojoules dissipation, over a 
specified time duration, usually a few milliseconds, 
while the cheaper ones just become destroyed at the 
first significant surge.  But they all work for  the 
very short-duration spikes caused by normal house-
hold electrical switching and appliance usage.   
Hardly any will withstand a lightning hit on the 
power line within a mile of your home, though.  
Varistors first  became known as such in WW2, 
when Western Electric packaged them in small her-
metically-sealed cans in radio equipment where a 
known voltage-current characteristic was wanted 
for circuit stability or feedback control.  The kind 
we now call surge protectors had been in use in the 
phone system for voltage-spike protection of phone 
equipment for decades before the war.  In general, a 
Varistor is any voltage-sensitive resistance. 
 
The THERMISTOR: 
This one is easy: a thermistor is any device whose 
resistance varies with temperature. Like an incan-
descent light-bulb, for example, most of which have 
a positive-slope  increase in resistance with increas-
ing applied voltage.  An early use for this was the 
Crosley “Expressionator” device that was wired 
across the audio output of a power amplifier, along 
with the normal speaker.  As the output became 
louder, the Expressionator resistance increased, 
making the sound yet louder.  This was a Crosley 
method of creating audio volume expansion, in-
tended to reverse the volume compression imposed 
at the broadcasting station, for reasons of maintain-
ing high signal-to-noise ratio broadcasting.  Later, 
Hewlett-Packard used a lamp bulb in the cathode 
circuit of their initial foray into lab equipment, their 
Model 200 audio oscillator.  It kept the circuit sta-
ble, not varying wildly in amplitude as the fre-
quency selected was changed.  Thermistors, nowa-

(Continued from page 13 - Tidbits) 
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Antique Radio Repair :   30 
years experience in repair of 
antique radios and tube equip-
ment.  Reasonable Rates.   Jay 
Forbes, 21128 Stonecrop Pl, 
Ashburn, VA, 20147. 703-729-
9432. Email: jfradio@aol.com; or 
web: www.jfradiorepair.com 
 
F o r  S a l e :  R C A / N i p p e r 
Maintenance mats, new old stock 
(probably 1980s), red vinyl, black 
cloth backing, 51 by 31 inches, 
1.3 lbs. Two Nipper (dog and 
Victrola) logos with words"RCA 
Replacement Parts" in white at 
top and bottom. Mats were 
intended for use by technicians 
repairing electronics in your 
home. Mint, folded in original 
stapled plastic bag, with insert 
printed "RCA Stock # 1F8084". 
Fine display table coverings. $43, 
or two for $78, postpaid in U.S. 
Email or phone for picture or 
more info.  Alan Diamant, 108 
Redwood Drive; Madison, AL 
35758; 256-325-4600, email: 
amdiamant@aol.com.  
 
FOR SALE: VINTAGE RADIO 
& AUDIO PARTS BUSINESS. 
I have been selling radios, audio, 
tubes, Sams, books & parts on the 
internet since 1998 at vintage-
electronics.com & by catalog for 
almost 20 yrs before that. 
However, the warehouse I've 
been renting  is up for sale & I 
might not have a home for all 
these items in the near future so 
it's time to downsize. For that 

reason, & the fact I'm not getting 
any younger, I plan to sell parts of 
the business.  I am offering for sale 
the Parts, Sams & Books segments 
of the business. The prices are 
reasonable for any or all of those 
segments. Contact John Kendall at 
vintel@comcast.net for info.  
 
For Sale: 
 Photocopies of DOD publication 
on tube tester Models I-177, I-
177A, I-177B, and socket adapter 
MX-949/U (the external plug-in 
unit for testing transmitting and 
other tubes with sockets not in the 
I-177). 20-page 8.5 x 11 document 
contains instructions for these tube 
testers and the adapter, schematic 
and other info, and test data for 
many more tubes than are listed in 
the small book in the lid. $8 
postpaid in U.S.A. All proceeds 
benefit the Museum. Check 
payable to NCRTV Museum--mail 
to NCRTV Museum, PO Box 
1809, Bowie, MD 20717. Or, order 
at ncrtv.org and pay via Pay Pal. 
 
For Sale:  Reproduction knobs 
and rubber parts for vintage/
antique radios. (Latest product: 
lever buttons and push-buttons 
for Belmont table radios) See 
www.RenovatedRadios.com to 
see the full selection of radio 
parts. Or call: (586) 876-9802 
(Leave message)  Ed Schutz 
b l a c k s m i t h @ 
RenovatedRadios.com 
 
Vintage Electronic Services: 

Specializing in vintage radios, test 
equipment, and audio.  
** Electrical Repair and 
Restoration  
** Component Rebuilding  
For more information, visit my 
w e b s i t e  a t  h t t p : / /
services.pixellany.com/  
Mark Herring, Annapolis, MD  
443-949-9785  
mark@pixellany.com 
 
Wanted: Junker set--circa 1940 
Sears Silvertone Model 7037 
wooden table radio, Chassis 
141.415. Need dial glass and 
tuning capacitor. Brian Belanger, 
3 0 1 - 2 5 8 - 0 7 0 8 , 
radiobelanger@comcast.net. 

 Classified Ads 
Ads are free of charge to club members. Please, one ad per member per month, 
limited to 100 words. All ads are subject to editing. Ads will not be repeated 
unless resubmitted. Send ads to editors, whose addresses are on page 2. The 
usual deadline for receipt of ads is the 1st of the month preceding publication. 
No phone-in ads, please, but email is welcomed. 
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MAARC Your Calendar! 
Sun., May 15 MAARC meeting at the Davidsonville Family Recreation 

Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:00.  Display Table: Pre WW2 set analyzers; 
Program: D. Rossetti on Navy Tube Testers. 

Thu.-Sat., Jun 23-25 MAARC’s annual summer meet: RadioActivity-2016 and 
Tube Collector’s Association annual meet  at Timonium 
MD Holiday Inn;  RadioActivity theme: Western Electric; 
Full details in blue centerfold sheets, March and April 
issues, Radio Age, or see Maarc.org website. 

Sun., July 17 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:00.  Display Table: Conelrad receivers; Program: 
Brian Belanger on Conelrad receivers. 

Sun., Aug. 21 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:00.  Display Table: FM-only receivers; 
Presentation: John Begg on FM-only receivers. 

Sun., Sept. 18 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:00.  Display Table: and program TBD. 

Hamfests:  —check the ARRL website, www.ARRL.org 
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