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"Other" Televisions at the New York World's Fair 
by 

Jeff Lendaro 

When we radio/TV collectors think of television at the 1939 New York World's Fair, we naturally 
recall David Sarnoff's dramatic unveiling of RCA's finest engineering triumph, their TV sets, cameras, 
and broadcasting equipment. But there were other TV displays, far less flashy, representing other U.S. 
manufacturers, and, then, of course, there were the British and Germans exhibiting TV systems having 
three years maturity over these American upstarts. 

RCA was not the only manufacturer exhibiting 
television at the 1939 New York World's Fair. 

Westinghouse also had a small television display 
in their "Hall of Science." But most, if not all, of 
the receivers and cameras in the Westinghouse 
display were designed and built by RCA. The 
camera distinctly resembled an RCA, minus the 
meatball logo. Sears, Roebuck may also have had 
a television display in their "Store of Tomorrow." 
The small quantity of televisions RCA made for 
Sears and Westinghouse in 1939 may have been 
for display at the World's Fair. 

There was at least one manufacturer at the fair 
that was displaying television receivers not de-
signed or built by RCA. Before the fair opened 
General Electric thought it had designed and built a 
comprehensive television exhibit. At one end of 
the exhibit was a complete television studio. Here 
people were chosen at random and interviewed on 
television. A handful of receivers were located on 
the other side of the exhibit. A picture of the 
display (Fig. 1), taken in May 1939, shows an 
experimental 1938 12" mirror-in-the-lid model, a 
5" console prototype, and lots of people. The 1940 

H-line was likely not ready for exhibit at the fair. 

General Electric greatly underestimated the at-
traction people would have for television. The 
television exhibit at the General Electric pavilion 
quickly became a bottleneck as visitors were stop-
ping, wanting more time to gaze at the television 
receivers. In July of 1939 the exhibit was greatly 
expanded with more television receivers in 
viewing booths. In the new exhibit, visitors were 
allowed several minutes to watch the 
demonstration on television. The booths were 
being filled and emptied regularly. As many as 
15,000 persons daily got their first glimpse of 
television here. 

We now believe General Electric put twelve of 
their model HM-226-7A ( 12" direct view) 
receivers on display in the GE pavilion. GE was 
the first U.S. manufacturer to show a television 
with a 12" direct view screen, although Allen 
Dumont did have a rather long and bulbous 14-
inch electrostatic tube. Until this time, the 12-inch 
electrostatic focus cathode ray tubes had been 
extremely long. To keep the cabinet size 
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reasonable, the tube was mounted vertically and a 
mirror was placed in the lid for viewing. The 
cathode ray tube in the GE is a very short, mag-
netically focused, type MW-31-3. This tube was 
designed and manufactured by Philips in Holland. 

The HM-226-7A is very interesting from a 
design standpoint. The radio chassis and the tele-
vision chassis are completely separate. The 
television chassis of the 226 has 22 tubes, hence 
the "22" part of the model number. The AM 
shortwave radio has 7 additional tubes, hence the 
"7A." Each operates nearly independently of the 
other. The TV chassis provides ac power to the 
radio and switches over the loudspeaker and 
antenna connections. In fact the pilot jewel in 
front has two light bulbs mounted behind it, one 
for the radio and one for the television. 

It is possible that the radio was added at the last 
minute, perhaps the quickest way to complete the 
product. The small, but talented design group in 
Bridgeport, Connecticut, did manage to turn out 
quite a few interesting radio and television receiv-
ers. They may have anticipated the small 
production quantities and did not see the benefit of 
integrating the radio into the design. The same 22-
tube TV chassis was also put into the HM-225, a 9" 
direct-view receiver without a radio. In a 1940 
World's Fair pamphlet, the HM-225 was adver-
tised as a "medium priced" large screen television. 

The 5-station channel selector in the FIM-226 
television chassis has a very nice pushbutton 
arrangement. Located directly behind the channel 
selector is one of the many 6F8-G twin triodes, this 
one configured as a mixer and oscillator. The 
picture IF contains two 1852s and two 1853s with 
a 6H6 video detector. Some AGC is provided for 
both of the 1852s. The video amplifier is made up 
of one half of a 6F8-G and a 6F6-G. The sound 
channel contains two IF stages, a 6SK7 and the 
pentode section of a 6B8. The diodes of the 6B8 
served as the detector and AVC source. The audio 
amplifier has a 6SC7 twin triode phase inverter 
with push-pull 6F6s, producing an impressive 10 

watts. The speaker is a 12" permanent magnet 
type. It is interesting that the audio amplifier of 
the radio has only a 6J5-G and single 6Y6-G, not 

'•‘\ even a real pentode. The radio chassis, except for 
the antenna coil, is identical to the popular model 

J-74. Unfortunately the sound channels in all early 
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television receivers were designed for AM. When 
the audio modulation was changed to FM in 1941, 
these sets were re-aligned for slope detection. In 
these early receivers, it is not uncommon to find 
many modifications to the audio detector circuit to 
better demodulate the FM signal. The sync clipper 
function is performed by the remaining half of the 
6F8-G video amplifier. This is followed by a third 
6F8-G, one half used as a sync amplifier and the 
other a vertical sync clipper. The fourth and last 
6F8-G is used for the vertical sweep oscillator 
driving a 6V6-G vertical output. The horizontal 
sweep circuit uses a 6N7-G oscillator and a very 
special horizontal output tube. 

It appears that GE, with their unique sync 

circuit design, was not concerned that users would 
have to adjust the horizontal and vertical hold 

controls. Unlike RCA, GE put both their hold 
controls in back. Below the six pushbuttons on the 
HM-226, the six controls on front are tone, 
volume, fine-tuning, focus, contrast, and bright-
ness. The first pushbutton on the channel selector 
functions nicely as the off switch. When the 
television is off, ac power is applied to the radio. 

It is apparent that GE may have cut a few 
corners in the design of the HM-226. The 
horizontal output circuit does not include a 

damper diode. Without a diode, horizontal 
linearity is not as good as in an RCA TRK-12. It 
also does not have a video dc restorer. A dc 
restorer helps hold the black level constant by 
forcing the dc operating point to be at the tip of the 
sync pip. This helps to keep the fade-to-blacks 
dark and free of retrace lines. When video is ac 
coupled, the blacks float upward to greys and 
retrace lines appear on dark scenes. But even RCA 

had cost-reduced the dc restorer out of its early 
production TRK-120's, but it did make it back into 
later production models. 

The anode voltage is only 4,000 volts in the HM-
226 and is supplied by a single 879 rectifier and a 
brute force 60-Hz power transformer. The Philips 
cathode ray tube is much shorter than the RCA 12" 
tube. This forced GE to design their own 
deflection yoke. The tube's wider deflection angle 
and the shorter yoke required more horizontal 
sweep power. The power needed is even higher 
when the electron beam is more energetic 

(intense), and this may be one of the 
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Figure 1. Although austere, the GE display at the World's Fair attracted crowds. (Picture. taken Mat. 25. 
1939, courtesy of Hall of History Foundation, Schenectady, NY) 

Figure 2. Here is the GE promotional illustration of their HM226 television. 
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reasons the anode voltage was kept down. 

Over the last 10 years I have had the pleasure to 
correspond with George Fyler, one of the key 

development engineers on this receiver at GE 
Bridgeport. Through several letters and phone 

calls, I learned a few interesting anecdotes about 
GE Bridgeport. George held on to one of these 
sets for many years. His was the first to have an 
intercarrier sound system, on which George holds a 
basic patent. 

George had an interesting story about the 
horizontal design issues involving the HM-226. 
The short Philips tube with the GE yoke required 
more horizontal stored energy and thus produced a 
higher voltage retrace pulse. In 1939, most of the 
tubes used in GE radios and televisions were 
labeled General Electric, but they were actually 
manufactured by RCA. There were some, 
identifiable by orange ink, that were made by 

Raytheon. During the design of the HM-226, GE 
asked RCA to design and manufacture a special 

version of the 6L6-G tube with a plate cap, to 
handle the higher retrace pulse voltage. RCA 
agreed to make the 6AL6-G. One week before GE 
was to start production of the HM-226, RCA said 

that they would not make the 6AL6-G. George 
thinks this was because GE was buying the Philips 

cathode ray tube from Holland and not using the 

production RCA tube. Raytheon was contacted 
and given the specifications over the phone and 
produced good samples over the weekend. RCA 
was furious that GE still made their production 
schedule on the 12" direct-view TV. RCA then 
started shipping GE all their reject (usually owing 
to non-uniform screen phosphors) 5BP4 

kinescopes, used in production GE 5-inch sets. 
George went to New York City on a complaint 
from a distributor: "The pictures on all the RCA 5-
inch sets look nice and white and all the GE 5-inch 

sets look lousy." It was George who was given the 
job to get RCA to deliver decent tubes. "Some 
fun," recalls George. 

It is believed that the chassis of the HM-226 
pictured in Fig. 3 may have belonged to W. R. G. 
Baker, the Vice President in charge of radio and 
television at GE. His name appears in bright red 
across the back of the chassis. Each time the 
television standards were changed the chassis 

would be recalled for modifications. Thus, with 
the many trips back to the shop, it is common to 

find the names of the original owners marked on 
chassis of prewar televisions. GE was broad-
casting in Schenectady on W2XB, later WRGB, 

which was named for Baker. It is logical that 

Baker would have had a television in his home. 

The HM-226 chassis we own still contains most 
of its original GE tubes, identifiable by the deco 

logo and RCA date codes, but guess what! The 

6AL6-G does not have the GE logo, but Raytheon, 
instead! Recently I had the opportunity to 
examine another receiver. It contained a 

replacement 6AL6-G with the deco General 
Electric logo. The tube carried a 1943 date code 
and does not look like an RCA. It also had the 

orange ink used by Raytheon! I am not sure RCA 
ever made the 6AL6-G. I do know replacements 

are very scarce. Although I have not found anyone 
to confirm George's story, I believe there must be 
some truth to it. 

>>Q< 

Figure 3. This is the chassis of the 
author's HM226. The name W.RG.Baker 
can be seen faintly on the back, written in 

red grease-pencil, indicating that it may 
have once belonged to the GE veep, 
himself. 
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by 

Alan Douglas 

[Here's expert advice on getting the best tube tester for your bench, and then getting the most 
out of it, by master craftsman Alan Douglas. This is part 3, of perhaps 4. Parts 1 and 2 appeared 
in Radio Age, 20, Nos. 9 and 10 (September and October 1995). Ed.] 

Bum meters seem to be a continual problem 

with tube testers, so it would pay to check before 
buying, although virtually any problem can be 
fixed. I have enough "case histories" to fill a 
page, so here goes. 

My KS15750, a Hickok 539 made for Western 
Electric, had an open Gm meter: a bad solder joint 

between the moving coil and one hairspring. I 
resoldered it under a binocular microscope, and 
it's worked fine ever since. The bias voltmeter 
moved erratically, and then stopped, completely, 
from a poor contact in a hairspring adjuster, and 
the balance staff corroded through, then fell off ( it 
must have been a bad day in Cleveland when that 
unit was assembled). I added a tiny blob of epoxy 
as a balance weight; balancing meter pointers is 
tricky but possible, if you do it one axis at a time, 
first horizontal, then vertical. 

In the Hollow State Newsletter some years 

back, one person reported buying a TV-2 with a 
bad screen voltmeter, and although Fair Radio 
Sales had (and still has) NOS replacements, it 
took four tries to get one that didn't stick, and it 

wasn't quite the 
same as the original. 
On my TV-2, the 
screen meter worked 

fine, or seemed to, 
but indicated 10% 
higher than it should 

have. As it is her-
metically sealed, there are no adjustments pos-

sible, but I added 10% to the multiplier resistor, so 
it read correctly. Lowering the screen voltage by 
10% changes the Gm readings quite a lot, so it's 
worth checking. (Set up for a 6L6 and measure 
from pin 8 to pin 4 with a trustworthy V-O-M.) 

market price tag stuck on the back. It's a 45-mA 
iron-vane ac milliameter with a red mark at 35 

mA, not exactly a stock item. Fair Radio has used 
replacements at $7.50, but before my catalog 
arrived I had already replaced it with a dc meter 
and a bridge rectifier (germanium), since I had a 

meter of the right make (Marion) and size. 

The TV-3 was a gift from a friend who bought 
it at a hamfest for $ 5. Finding the cause of its 
sticky meter required that same binocular 
microscope and a strong light, but it turned out to 
be a metal particle in the magnet gap. Most of 
these can be fished out with strips of masking tape 
and toothpicks, though this one needed a push 
from a stiff wire to dislodge it. Incidentally, even 
after repairing four open wirewound resistors, this 

TV-3 still doesn't work. My KS15750 also had 
several open wirewounds, corroded at the solder 
joints. 

Aren't old test instruments fun? I bought two 
TV-7s from Fair Radio, mostly to see what I 
would get for "checked" instruments. The earlier 
model (I ordered two different ones), a Supreme 

TV-7/U, had an erratic line-test 
circuit, which I traced to a pair 
of matched 1K resistors that 
measured 1.5K and 1.9K. 
Some previous technician had 
"fixed" it by replacing another 
resistor with a pot and 

twiddling it until everything 

worked -- for a while. Returning to the original 
factory values brought the circuit back into spec. 
The tester worked fine otherwise, except that the 
4-, 5-, and 6-pin sockets were too tight to accept 
most tube pins. I can't blame Supreme here -- the 

sockets were National ceramics of very high 
quality -- but I still had to ream out the contacts 

with twist drills (aaarrgh!). 

ERRATUM 

In last month's Tube Tester Topics (Part 2), 
an error crept into the schematic diagram. 
The 10k calibrating resistor is shown as 1/4-
watt. It should be 4 watts in rating, owing to 

the 150v impressed on it. ... Alan Douglas 

My TV-2 also had an incorrect replacement 

grid-signal meter half- installed, still with its flea-

tee 
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The TV-7B/U, by Hickok, had a wrong fuse 
lamp installed; it must be a type 81, 6v auto lamp, 
but interestingly enough, nowhere in the reprint 
manual does it give this number. But it's the 
same in every Hickok ever made. The 9-pin 
socket was worn out, a not uncommon problem, 
and they can be a bear to replace. Don't lose the 
little ferrite beads, either, especially on the plate 
wires, or some tubes under test will turn into RF 
oscillators. Finally, when I removed my TV-7B/U 
from the cabinet the line-test rectifier fell apart. 
It's a copper oxide type, quite a rugged device; I 
simply squeezed the metal holder a little tighter 
and slid the element back in, sealing it with 
varnish. 

The Ohmite wirewound pots used as line 
adjusters, and in other places in the TV-2, are 
notorious for corroding open, and need fixing. 

A word about the type 83 rectifier that Hickok 
favored. This is a mercury-vapor type chosen for 
its low and constant voltage drop (5v) at all points 
on the ac cycle. A vacuum rectifier is not suitable 

(or Hickok certainly would have used it!), but a 
pair of silicon diodes, 1N4007 (or equal), work 
perfectly. These could be wired in permanently, 
but I prefer to make plug-in replacements in old 4-
pin tube bases; this requires a pair of 10-ohm, 2-
watt resistors also, for an artificial center-tap. 
This plug-in replacement has given identical Gm 
readings in every Hickok tried so far. 
Additionally, it saves 10 watts of drain on the 
power transformer (and on the fuse lamp), and a 
$19 drain on the wallet. 

00 00 Oa ta 
at at at at 

The .500-KI-iEz tcsx-y - Part 1 
by Jeffrey Herman 

© 1994, Jeffrey Herman, NH6IL 

Except for hams who still enjoy working CW (continuous-wave code transmissions), the traditional 
image of a radio operator hunched over a straight key, straining to hear weak signals in his 'phones, is 
as obsolete as 78-rpm records in this modern era of global satellite communications networks. But, for 
nearly a century, that image symbolized military and commercial communications. I wrote the 
following seven-part series on my experiences as a Coast Guard radio operator because I felt it was 
important to document this era for the historical record. Today there are more than a few of us radio 
operators around who lived through part of this period. Someday, though, there will be none, and then 
we will have nothing but the written word to remind us of that time. We have just witnessed the end of 
this never-to-return communications era. I will never forget my experiences in this service, and I am 
fortunate to have been apart of this history, even if only for a few years. 

USCG Radio Station Honolulu (Callsign NMO) 

In July 1977, as a Third Class Radioman Petty Officer for the U.S. Coast Guard, I received 
orders to report from Coast Guard Group, Mon-
terey, CA, to Coast Guard Radio Station 
Honolulu, in Wahiawa, HI. I had graduated from 
Radioman School a year earlier, concluding five 
months of training in code, signal propagation, 
radio fundamentals, International Telecommuni-
cations Union (ITU) procedures, and related 
topics. The minimum code speed needed to 
graduate was 22 words per minute; mine was 25. 

Radio Honolulu, NMO, is located on a huge 
plot of land owned by the Navy, centered in the 
pineapple fields of Oahu. In addition to NMO, the 
Navy and Marine Corps had their Central Pacific 
Command there, as well. As an aside, NMO has 
the longest overwater microwave link in the 
world: from Oahu to Kauai. 

NMO was set up with the following glass-
enclosed operating positions: 500 kHz CW, HF 

CW, HFNHF voice, air-to-ground, radio teletype 
(RTTY), fleet broadcast, landline teletype, and the 
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Chiefs desk. From this last-named vantage point, 
the Chief Radioman could watch all the operators. 
Woe to the operator (op) who got caught sleeping 
while on watch! 

The Coast Guard is the only military service 
that communicates directly with the public. We 
operators, therefore, had to know when to turn off 
the military radio jargon, and in particular, on 
2182 kHz, the medium frequency (MF) 
international voice calling and distress frequency 
channel. The same held for so-called channel 16 
(156.80 MHz), the VHF International voice 
calling and distress frequency. The voice op was 
kept busy monitoring over a dozen voice radio 
channels: 2182 kHz, the 4-, 6-, 8-, 12-, and 16-
MHz high-seas single sideband (SSB) ship-to-
shore frequencies, and four VHF repeaters for 
channel 16. NMO had repeaters on Kauai (one 
end of the microwave link noted above), on Oahu, 
on Maui, and on the big island, four additional 
repeaters for VI-EF channel 23, and whatever else 
the Chief felt needed to be monitored. Several 
times each day, the voice op had to make 
broadcasts -- weather (WX), notices to mariners, 
etc. -- on all these frequencies. The timing was 
critical, so the clock had to be checked frequently 
against WWVH. 

The high frequency (FIF, or shortwave) CW 
position required two ops with two racks of 
equipment, each consisting of four Collins 651S 
digital-readout receivers scanning the CW calling 
bands on 4, 6, 8, 12, 16, and 22 MHz. During 
daylight hours one op would take 8 and 12 MHz; 
the other would take 16 and 22 MHz. At night 
one had 4 and 6 MHz and the other would have 8 
and 12 Mhz. So, an operator might have 8 Mhz 
scanning in his left ear and 12 Mhz scanning in 
his right. (The receivers automatically scanned a 
preset band of frequencies; for example, the 8-
Mhz band for ships calling shore stations runs 
from 8.3604 Mhz to 8.374 Mhz.) 
A ship calling us might have to send our 

callsign 20 to 30 times while our receiver scanned. 
There was no simple "3 X 3" format here. (In the 
standard "3 X 3" calling pattern, the station called 
is sent three times, followed by DE, which means 
"from," then the callsign of the calling station, 
sent three times.) When the NMO op heard our 

callsign being sent, he would quickly stop the 
scanner, tune in the calling ship, and turn off our 
CQ tape. (CQ is the universal invitation for any 
other interested stations to make contact.) When 
no traffic is being passed we'd keep the 
transmitters busy sending: 

CQ CQ CQ DE NMO NMO NMO QRU QRU 
¡MI OBS AMVER QSS 4 6 8 12 16 22 Mhz AR 

as sort of an advertisement for traffic. Here, QRU 
means: Do you have traffic for me? ¡MI is a 
question mark (also I repeat); AMVER refers to a 
Coast Guard computer which keeps track of ships' 
positions. (All ships are supposed to report their 
positions regularly.) The symbols QSS 4 6 8, etc., 
note the calling frequencies. 

A ship with call letters KNFB might respond: 

NMO DE KNFB OBS 8360 K 

whereupon, NMO answers: 

KNFB DE NMO R UP 
UP 
EE 
EE 

This little exchange meant that the ship had a 
weather observation to report. Every six hours, 
beginning at midnight Greenwich time (called 
00Z, or zero hours zulu), every ship, worldwide, 
takes a weather observation (OBS), and passes it, 
free of charge, to the nearest shore station. In this 
case the operator wanted me, at NMO, to listen for 
him on 8360 kHz. He'll continue to listen to me 
on NMO's fixed transmitter frequency. The 
symbol R is an abbreviation for roger, or message 
received. The code UP, meaning I'm shifting up 
to that frequency, identifies the agreed-upon 
response frequency. Note that each series of 
transmissions ends with a dit-dit, written as EE. 
(And the hams thought they had invented dit-dit!) 
Catching a simple single message like the above is 
a rare thing; during the observation hour not just 
one ship would call, but dozens, with the separate 
signals coming in both ears, with the receivers 
scanning. So, the NMO operator would have to 
line the correspondents up numerically. An 
exchange might look like: 
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KNFB DE NMO UR NR 1 

R 8360 TU 

WSLH UR 2 

R 12561 TKS 

7XYM UR NR 3 

DE 7XYM 8370 R UP 

JGFD UR NR 25 

OK UP 8375 TU 

In the above, NMO has put ship KNFB as first 

in line with ...UR NR 1..., meaning you are 

number one. Likewise, WSLH is number 2, etc.; 

while TU or TKS means thank you. 

Then the op would copy the weather 

observation, called WX, from each ship in turn. 

After working that group of 25 ships, he'd turn on 

the scanners again, and dozens of new ships 

would respond, this process running on for the 

whole OBS period, about 40 minutes. Since WX 

information is time-sensitive, it became a race to 

see how many OBS reports an op could collect. A 

lazy operator might get only a hundred during the 

30-45 minute OBS period. 

...to be continued 

Ran CM,Z 
Send in your answers to the questions in our Radio Quiz. We'll publish the best ones. Mail 

entries to: Ed Lyon, 11301 Woodland Way, Myersville, MD 21773. 

Alan Douglas suggests the first quiz question: 
(1) Why did the SOBS audio output tube get replaced by the 5005 after only 21/2 years, when the only 

dierence between the two is the base connections? 

His follow-up question is rhetorical: So, why did Cunningham, in a full-page front-cover ad in Radio Main-
tenance magazine for August 1949, choose to illustrate their technical prowess by picturing the obsolete SOBS? 

(2) What is the main purpose for the bypass capacitor connectedfrom audio output tube plate to cathode (or to 
B-) in nearly all small radios? 

(3) Where, in Washington, DC, was Aubrey Fessenden's National Electric Signalling Company wireless station 
(Date opened, about 1904)? 

(4) What radio station was the first licensed to broadcast in the U.S.? (Hints: [lilt's still on the air, and [2] 
KDKA was the eighth.) 

WilkikFtC Your CalexxaEur 
Think Hamfests are finished for the year? Not if you're willing to go south. 

Saturday, Nov. 11 
Saturday, Nov. 11 
Sunday, Nov. 12 
Saturday Nov. 18 

Saturday, Dec. 2 
Saturday, Dec. 2 
Saturday, Dec. 9 
Saturday, Dec. 16 

Sat./Sun., Jan. 6-7 
Sat./Sun., Jan. 13-14 
Saturday, Jan. 20 

Hamfest, Eustis, FL, all day. 
Twin Cities Hamfest, West Monroe, LA, all day. 
(3rd annual) Hamfest and Computer Expo, Myrtle Beach, SC. 
MAARC meeting, New Hope Seventh Day Adventist Church 
gymnasium, Burtonsville, MD (see map, p.2), 6:30 p.m. 
Hamfest, Okeechobee, FL. 
(15th annual) hamfest and computer show, Greensboro, NC. 
Hamfest 1st Annual Hamfest, Lake City, FL. 
MAARC meeting, New Hope Seventh Day Adventist Church 
gymnasium, Burtonsville, MD (see map, p.2), 6:30 p.m. 
City of Palms Hamfest, Ft. Myers, FL. 
(17th annual) hamfest and computer show, Sarasota, FL. 
MAARC meeting, New Hope Seventh Day Adventist Church 
gymnasium, Burtonsville, MD (see map, p.2), 6:30 p.m. 

Radio Age - November 1995 Page 9 



ÊNTI-R4MA — É Q0 bEN ÊHHOVERIer 
by Hank Olson and Ed Lyon 

When a crude wooden structure appeared on the roof of the Biology Building on Divinity Avenue 
on the Harvard University campus in the early summer of 1942, nobody seemed to mind, not even the Ivy 
League purists, because rumor had it that something critical to the success of the Allied war cause was 
going on in that building. 

In the early days of the second world war the U.S. efforts to develop radar suddenly mush-
roomed to unheard of proportions. Dr. Vannevar 
Bush was selected to do what was required to get 
microwave radar developed in a hurry, and to see 
to it that the Axis countries didn't get there first. 

He immediately formulated the National Defense 
Research Committee (NDRC). To make the radar 
development part of the mandate work, the NDRC 
set up the Radiation Laboratory (RL) at MIT in 
Cambridge, MA, under Dr. Lee DuBridge. There 
he also started a counter-radar group under Dr. 
Fred Terman. To prevent the inevitable inter-

group coziness which could ruin both efforts, the 
counter-radar group, by then known as the Radio 
Research Laboratory (RRL), was moved, 
beginning in March 1942, to Harvard, where they 
took over the Biology Building. 

The first order of business was to erect another 
story on the building, one made largely of wood, so 

that signals could be picked up from outside 
sources, including the nearby Radiation Lab. 

Having gotten a late start as an independent 

organization, relative to the Radiation Lab at MIT, 
the RL found it difficult to capture the best 
engineering talent to staff their labs. MIT always 
seemed to get the "cream of the crop." So, 
undaunted, Terman's RL grew in size by 

commandeering entire radio engineering groups, 
pressing some of the group members to work at 
Harvard while the rest continued to work, on RL 
projects, in their home laboratories. The CBS 

engineering department (which had been working 

on the development of color television) was one 

such group, as was the General Radio Company. 

Such noteworthy scientists/engineers as Donald 
Sinclair ( later CEO of General Radio), Eugene 

Fubini ( later Undersecretary of Defense), John E. 
Foster (later Deputy Secretary of Defense), and 
Drs. Haller, Raymond, and Brown ( later to form 

HRB-Singer Corp.) came aboard RL to work on 
ways of intercepting, jamming, and fooling enemy 
radars so as to allow penetration of Allied 
warplanes and ships into enemy-held space. 

The Laboratory stayed together as long as did 
the war, and in the fall of 1945, most of the staff 

returned to their former lives, generally enriched 
by the experience gained in their intensive, urgent 

wartime efforts, and also by the warmth of their 
personal experiences with others in the group. 

Terman had a policy of sending the best engineers 
away to war zones to collect direct data on what 
was happening with our radars and with the enemy 
tactics, so that RL remedies (e.g., jammers) could 

be made to work with a minimum of field tweaking 
and crew training. These engineers returned with a 
fresh appreciation of the difficulties and dangers 
facing the operators of the jammer equipment, and 
their guidance back at RL, with this field 

experience still fresh in mind, was found to be 
precious. 

Don Sinclair, for example, was sent to North 

Africa to make sure that intercept and jamming of 
enemy radars in Italy and Sicily were being done 
right, and that the RL equipment did the job with 
the least problem for the operators. After his tour, 
he was replaced by Raymond, while he returned to 

RL, corrected some designs based on his work in 
Africa, and then went back to General Radio to 

direct research and development on RL projects 
underway there. When Raymond returned, he was 

dispatched to the Aircraft Research Laboratory at 
Wright Field (Dayton, OH), where special signal-
seeking "Ferret" aircraft were being outfitted. It 

was at Wright Field that Raymond, Haller, and 

Brown started a working teamwork which led to 
their formation of HRB-Singer after the war. 

The famous two-volume text, Very High Fre-
quency Techniques written by the RRL staff after 
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the war, tells the technological story' of much of 
the electronics development performed by this 
remarkable organization, but missing, of course, 
are all the "war stories," practical jokes, and other 
anecdotes which illustrate the human side of their 
long, pressure-packed work weeks at Harvard. The 
RRL staff known to be around today were all 
rounded up for a reunion at Monterey, California, 
during the first weekend of August this year, 
marking the golden anniversary of the conclusion 
of their wartime efforts. About 40 former RRL 
staffers attended, enjoying good food and drink, 
reminiscing over the anecdotal history of the RRL, 
and retelling all the stories missing from the book. 

This series will recap some of the war stories 
these folks shared with one another, but to keep 
these little tales from being arcane or "in-jokes," 
we will back-fill the stories with enough serious 
RRL historical context to let everybody enjoy their 
experiences, 50 years after the fact. The reunion 
brought together not only the RRL veterans, but 
electronic warfare pioneers from RRL's England-
based arm, the American-British Laboratory 
(ABL), the airborne ferret developers from the 
Aircraft Radio Laboratory (ARL), and several 
veterans from civilian industrial radar counter-
measures developers. 

The reunion began with viewings of videos, 
some of which were produced by the Association 
of Old Crows, a group dedicated to sharing 
electronic warfare knowledge, technology, and 
experiences. These videos reviewed the history of 
RRL, ABL, and the other groups working to 
counter Nazi and Japanese radar and bomber-guid-
ance beams, and set the stage for the swapping of 
war stories throughout the rest of the conference. 

Fred Terman's initial organization of RRL was 
straightforward: he divided the staff into four 
groups, one to work out methods of countering 
each of Germany's four main radars. Dr. Win 
Salisbury had invented a special electron tube, the 
resnatron; it was aimed at producing tremendously 
high power levels at the frequency of the German 
Lichtenstein airborne radar, about 500 Mhz. The 

Radio Research Laboratory Staff, Herbert J. Reich, ed., 
Very High Frequency Techniques, McGraw-Hill, New 
York, 1947 

resnatron used the electron transit time (the time it 
takes for electrons to travel from the cathode to the 
plate) in a feedback circuit which made the tube 
oscillate at a frequency set by this transit time. To 
keep other time delays from affecting the feedback, 
no lead-ins or pins were used to connect the tube to 
its circuitry in the usual sense; instead, the tuned 
circuits were built into the tube interior, and the 
tube was made so large that these circuits were 
able to be made in cavity forms. This revolu-
tionary tube became the heart of the Tuba jammer. 

The group working on Tuba, this counter-
Lichtenstein project, needed to test their tube as it 
fed an actual antenna. All earlier tests had the tube 
feeding its output into a dummy load (and we all 
know how well those tests go, compared with the 
real-life tests when actual antennas are used), but 
there was a problem in exposing the antenna on the 
roof of the Biology Building. Security officers 
warned the scientists that any exposure of the 
antenna might reveal to spies the dimensions of the 
antenna feed waveguide, and, therefore, the 
frequency of the system. The security people 
insisted on draping the antenna with a tarpaulin. 
Remember that in those days, a tarpaulin was made 
of canvas, not plastic as they are today. 

The jammer was readied, and the switches were 
thrown to the ON position. The tests seemed to be 
going well, and the power level was raised to 
maximum. The engineers then thought they 
smelled smoke, and they heard fire engines coming 
down the street. The tarp had caught fire from the 
high power radiation from the antenna, and now 
there was a real problem. The firemen were not 
allowed to look at the antenna, according to 
Security. Common sense prevailed, eventually, 
and the firemen were allowed to proceed to the 
roof to put out the fire. One of the firemen almost 
ruined everything, though, when he was about to 
aim his hose down the waveguide, which led 
directly to the irreplaceable resnatron tube itself. 
He was forcibly stopped by one of the engineers, 
and was persuaded to forget the wisps of smoke 
still trapped in the waveguide. 

The Tuba jammer was the source of many 
surprises, and each one discovered by the RRL 
group engineers became the origin of a number of 
practical jokes played on others at RRL. Hand 
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tools were often left near leaks in the waveguide, 
'where the escape of 500-Mhz jamming power 
heated the tools to almost a cherry-red. "Fetch me 
those pliers, would you?" would be asked of the 
unsuspecting victim, followed by gales of laughter 
as he tried to carry the pliers across the room, 
accompanied by his, "Whoop, whoop, whoop..." 

Or the inadvertent jamming of Boston's first 
VHF police radio system, whose receivers were 
absolutely paralyzed by the Tuba jamming signals, 
irrespective of the differences in frequency in the 
two systems. (The transmitter produced 60kW CW 
power; with an antenna gain of 25 dB, this made 
over 15 megawatts in the beam.) 

Or the very serious problems facing the Tuba 
scientists when they got their jammers to England, 
only to find that, at the highest levels in both 

America and England the decision had been made 
to throw these jammers' outputs (along with those 
of many other jammers, as well) against possible 
V-2 missile guidance systems in northern Ger-
many, rather than against the Lichtenstein radars, 
for which the jammers had been designed. That 
there was absolutely no scientific evidence that the 
V-2s were radio controlled meant nothing; it 
simply felt better, politically, that we were doing 
something, anything, about the dreaded V-2s. 

Of course, the V-2 is ballistic, like a hand 
grenade, only bigger, faster, and able to go several 
hundred miles, and is totally unaffected by 
jamming. 

...to be continued. 

1-rappy Birthday, KOK.,4 
On the 2nd of November, 1920, KDKA, then called 8ZZ, powered at 100 watts input on the one and 

only broadcast frequency of 832.8 Khz (360 meters nominal wavelength) made history by starting 
regularly-scheduled entertainment broadcasts. This month, then, KDKA celebrates 75 years in the 
broadcasting business. But who was around to listen in back in 1920? 

Remember that in 1920, it was not yet decided 
just how radio broadcasts would be paid for. The 
initial idea was to use the broadcasts to create a 
market for radio receivers. The problem with this 
notion was that good radio programs would be 
shunted to the big markets, while small markets 
would suffer through lack of well-paid talent. 

Other alternatives were thought about, then 
discarded. One would have the radio artists pay 
for their performances on radio, since the 
listenership would make them even more popular, 
permitting increased sales of in-person and 
recording performances. No matter what scheme 
was tried out, it always came out worse than 
commercially paid radio broadcasts. But in the 
beginning, it was up to the broadcasters to push 
their receivers. And at Westinghouse, KDKA's 
founder, Frank Conrad, had a double motive in 
getting receivers out to the public. He wanted to 
get Westinghouse radio receivers sold, to be sure, 

but he needed listeners immediately, to get the 
whole thing started. Without listeners, he couldn't 
sell anything, let alone receivers to listen with. 

So Conrad engineered a massive purchase of 
World War I surplus receivers, mostly BC- 14s 
(part of SCR-54), and flooded the tri-state area 
(western PA, northern WV, and eastern OH) with 
them, along with any other receivers they could get 
in quantity. [That probably explains why 
collectors tend to find more of these fine old radios 
in the Pittsburgh area than most anywhere else in 
the country.] These radio receivers were passed 
out to anyone who would agree to listen for 
KDKA's programs, and send in a post card, 

remarking on hearability and program quality. 
Conrad needed these to keep Westinghouse on the 
hook, until demand for their Aeriola Jr. and 
RA/DA radios made it obvious to Westinghouse 
management that broadcasting was a good idea. 
++++ 
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Top-left: Annotated photo of resnatron tube. 

Top-right: Cross-sectional drawing of resnatron. 
Lower-left: Junkers 88 outfitted as night-fighter, 
with FuG-202 Lichtenstein radar in nose. Lichten-
stein was the radar against which Tuba was pitted. 
Lower-right: Production jammer antenna, called a 

quarter-cheese, used with later Tuba transmitters; 
note size of waveguide, made for 500 Mhz. 
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.9.grimrDcf;le CLASSIFIED ADS 2c;r:Dir3çç; 
Radio Age ads, limited to 100 words or fewer, are 

free to MAARC members, but, please, not more than 
one ad per member per month. All ads subject to 

editing, and ads will not be repeated unless re-sub-

mitted. Send ads to any editor listed on masthead 
on page 2. Deadline for all ads for any issue is 20th 
of the previous month (in editor's hands). No tele-

phone ads, please. 

For Sale: Radio schematics $2.75 
postpaid; also following books: 101 
Ways to Use Your Scope in TV 
(Middleton, 1971), $8; TV Servicing 
Cyclopedia (Coyne, 1954), $ 15; 
Television Simplified (Kiver), $ 10; 
TV & FM Receiver Servicing 
(Kiver), $ 18; TV Analyzing Simpli-
fied (Kiver), $ 10; Audel's TV 

Service Manual ( 1951), $18; Prac-
tical TV Servicing & Trouble-

shooting Manual (Coyne), $ 18; 
Servicing TV by Signal Substitution 
and Tracing (Hickok, 1955), $ 10; 
refinished cabinets: Stewart-Warner 

A- 1401A, Philco cathedral 38/38A; 
also repro walnut or mahog. parts 
for Philco 70 cabinets: rear arch, 

$14; bottom molding, $ 16; front 
panel, $40; bottom board, $ 18; parts 
postpaid. All books, cabinets plus 
UPS. SASE for book list. Dick 
Oliver, 28604 Schwalm Drive 2, 
Elkhart, IN 46517, (219) 522-4516, 

eves. 

Sale: Book, Mahlon Loomis, Inventor of 
Radio, by Thomas Appleby, $25 plus $5 
S&H; Svanholm Research 
Laboratories, PO Box 81, 
Washington, DC 20044. 

Sale, by non-member: Philco 

Model 84B, $ 125; Radiola 18 w/ 
Model 103 spkr., $ 100; both radios 

w/ tubes, in good condx, except 

tapestry in 103 speaker needs 
replacing. Joseph Pines, 6350 Red 

Cedar Place, Apt. 400, Baltimore, 

MD 21209; (410) 358-8879. 

Radio Age ads bring RESULTS! 

Wanted: Eico Models HF30 and 
HF87 power amps. Randolph 

Warren, 5026 Portsmouth Rd., 
Fairfax, VA 22032; (703) 978-
6144. 

AUTOCALL 
Autocall, the official journal of the 

Foundation for Amateur Radio, is a 
monthly publication covering nearly 
50 amateur radio organizations in 

the Capital area. To know what is 
happening with respect to ham club 
activities, subscribe to Autocall. 

Only $8.00 per year for 12 issues. 
Write Aulocall, PO Box 7612, Falls 
Church, VA 22040-7612. (Make 
checks payable to: "Foundation for 
Amateur Radio." 

Sale: Rider radio manuals: vols. 6, 
7, 9, 10, 11, 12, 13, 14, $25 each; 
Conar Model 251-1 solid state 5" 
scope, dc-5 MHz, w/ manuals, mint 
condx, $50; Lectrotech Model TO-
50 solid state scope, dc- 10 MHz, w/ 
manual, $40; ATR Model 6U-HSJ 
inverter, 6 vdc to 120 vac, 150 
watts, NIB, $40; lots of equipment, 
tubes, instruction manuals, SASE 
for list; antique radio schematics 
plus data, still $3, ppd., USA. 

Joseph R. Forth, 321 Long Vue 
Acres, Wheeling WV 26003; (304) 
277-3154. 

Wanted: Type 70 tube, w/ good 

emission. Ed Lyon, 11301 
Woodland Way, Myersville, MD 
21773. 

For Sale: Many of your favorite 
old-time radio shows are available 
on cassettes. You select the shows 

you want and purchase them by the 
hour. Fast friendly service. Send 
for our catalog listing over 5000 

shows, arranged by category and 
title, only $2.00 (P&H). Write: 

Erstwhile Radio, PO Box 2284, 
Peabody, MA 01960. 

Services Offered: Professional 

repairs for all antique table radios, 
consoles, cathedrals, tombstones, 
battery sets, comm receivers, amp-

lifiers, and auto radios y Complete 

overhauls y Cabinet refinishing, 

Reasonable rates, Free Est. y 

UPS/USPS/FEDEX shipments OK, 
All work guaranteed. Also buy / 
trade / sell radios and parts. Bob 
Eslinger - Antique Radio Restora-

tion and Repair - 20 Gary School 
Rd, Pomfret Center, CT 06259; 
(203) 928-2628, 10 a.m.-7 p.m., 
Tues-Sat. 

Wanted: Chassis and escutcheon 
for Philco 39/39A cathedral set 
(cabinet similar to Philco 89B [Bun-
is 3rd ed., p 171]; 39/39A is battery 

set); Carl Reinke, 2724 N. 27th 

Street, Sheboygan, WI 53083. 

Wanted: E.H.Scott, McMurdo 
Silver, and World's Record radios, 

especially sets with chassis sitting 

exposed on speaker cabinet; cash 
and/or trade; Mike Greene, 19113 
Alpenglow Lane, Brookeville, MD 

20833; (301) 774-3203. 
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içgncDc9si CLASSIFIER, ADS irc; 

Sale: Tubes, from 1AD2 through 

53HK7; mostly 40s-60s vintage and 
TV types; most are $3 each; all are 
NOS, tested; send wants. 
Wanted: type 7591 tubes, cash or 
trade. SASE brings quick reply. 
Mike Ofsonka, PO Box 374, 
Springfield, VA 22150. 

Sale: Crystal radio kits: kit # 1 
comes complete with 5-3/4" x 9" 
face panel, base board, 2 var. caps, 
SP9T rotary switch, prewound coil, 
1N34A crystal, earphones, and 
hardware, $29.50; kit #2 same 
components, but one var. cap. and 

no rotary switch, $22.50; both ppd. 
Carl and Grace Enterprise, 5636 
Romeyn, Detroit, MI 48209. 

Services Offered: Professional 
radio refinishing using hand-rubbed 

sprayed lacquers 4. from 
cleanup/touch-up to full refinishing 

Ilk veneer repairs and complete re-

veneering ill repro wood grilles, 

including AK 165 lattice grille, 

finished, ready-to- install, $85; other 

grilles per pattern you supply; et 

also clock, phonograph, and TV 
cabinet refinishing; UPS, USPS, 
RPS, and FEDEX accepted; Joe 
Greenbaum, Greenbaum Radio 
Refinishing, 312 S. Exeter Street, 
Baltimore, MD 21202; (410) 752-

2438, 10 a.m. - 10 p.m. M-F and 
10 a.m. - 6 p.m. Sat. & Sun. 

Sale: Motorola 79XM, large half-

moon dial, $60; Westinghouse H-
126, ivory, near-mint, $ 100; Emud 
196, AM-FM, wood cabinet, $55; 

add $5 S&H, each radio. J. Lowe, 
3025 Harper's Ferry Road, 
Sharpsburg, MD 21782; (301) 
432-2420. 

Sale: RCA dual-mode scope, Model 
WO-535A, $65; (2) 15" new PM 

speakers, $20 ea.; RCA WV-87A 
Senior Master Voltohmyst, $40; 
Industrial Instruments Model RN-1 
Wheatstone bridge, $50; Ileathkit 

RF signal generator, Model IG-102, 
w/ leads, manual, $40; Eico Model 
324 sig. gen. (untested), $30; Knight 
Model GR-91 4-band sweep gen., 0-

240 MHz, $30; Practical Radio 
Servicing, by Marcus and Levy, 
$10; Philco Model 48-460, like new, 
$80; GE Model P946-B NIB 
transistor radio, $20; novelty radio, 
"Snoopy," $30. All items plus UPS. 
Stephen L. Bonino, 107 
Georgetown Rd, Glassboro, NJ 
08028; (609) 881-0244. 

43, 11-0-0-5 

NOTICE: The prices MAARC 
charges for some tubes at the 
monthly meetings will have to 
increase, beginning January 1996. 

If you anticipate needs, especially of 
the older types, now is the time to 

get them at the "old" prices. Look 
for the tube sales tables at the 

November and December meetings. 

44444444 

Sale: Eico Model 460 five- inch 
scope, wide-band, w/ manual and 
spare CRT; $50 plus UPS (about 40 
lbs.). George Greenberg, 1701 
Andros Isle, K-2, Coconut Creek, 
FL 33066; (305) 971-9053. 

Radio Service Data: MAARC has 

the best radio service data packets 
available anywhere. When you 

need data to service that radio, send 
its model number, or, if that's 
unavailable, send the make and 

photos of the chassis, to: 
MAARC Library 

C1609 Ceddox Street 
Curtis Bay, MD 21226. 

You will receive, promptly (!), the 
schematic diagram, tube layout, 
parts identification drawings/photos, 
and any other data published for the 
set. MAARC's sources include 
Rider, Sams, the manufacturer, 
Ghirardi, Service magazine, Radio 

News, and dozens of other journals 
and pamphlets. Postpaid price for a 

full packet is $5.25 for one radio 
model, $4.25 for second model in 
same order, and $3.50 for any 
additional models ordered at same 
time. 

Sale: Silvertone 6220A farm set, 
inductance-tuned, $75; Philco TC-

60 trickle charger (quart jar 

rectifier), $ 100; Philips B4X12A 4-

band set, w/ instructions, nice 
condx, $ 150; Motorola 5562 
portable set, antenna handle, green 
& brass, v. nice, $ 125; 

Westinghouse H- I48 portable, nice, 
$75; Knight "Star Roamer," w/ 
regeneration, $80; Hallicrafters S-
72-R, some scuffs, $ 100; National 
NC-57, w/ manual, works well, 
$150; Drake R-4C w/ MS-4 

speaker, mint, $400; Hallicrafters 
S-106, 49-55 Mhz, $75; EMC 215 

tube and transistor tester, w/ manual 

and schematic, $50; Jackson 636 
dynamic tube tester, has button 
problems, $75; all above plus UPS. 
Chuck Bray, 1322 Ivy Road, 
Bremerton, WA 98310; (360) 373-

1013. 
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