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This article is to fulfill a much delinquent promise I had made to submit an article describing the proc-

ess used to restore the black inlay striping on my Emerson model 153. This radio and the pictorial de-

scription of the process won a blue ribbon in the "Restoration" category in the Old Equipment Contest 

at RadioActivity 2002. It's obvious that I've been remiss in getting this to press, so to speak. So let me 

get to it. 

As Fig. 1 shows, I had obtained a rough, but 
restorable Emerson Model 153 with an 
Ingraham cabinet at a now defunct antiques 

store in Alexandria, VA. I knew that straightforward 
stripping and refinishing would take care of most of 
the cosmetic ills. The curved grill opening would 
present a mildly interesting challenge for grill cloth 
replacement, but that's all. 
The biggest problem I could 
see was replacing the thin, 
black inlay strip that was 
missing from the band around 
the top portion of the cabinet. 

The first issue was to decide 
what to use for a replacement. 
I am still not sure what was 
used for the original material. 
It appeared to be some sort of 
stiff plastic-like material that 
either naturally is, or had 
become, somewhat brittle, 

Figure 1. The Emerson 153, as-found in the 
Alexandria (VA) antique shop. 

perhaps with age. I am not an expert but am 
skeptical that the state of plastics technology back 
in 1937, the model year of this radio, would have 
afforded a lot of choices. While not completely 
answering this material question, a story related to 
me by fellow MAARC member Dan Collins at the 
meet may help explain the inlay material's 

condition. Dan told of a 
conversation he once had 
with a woman who claimed 
she had worked at the 
Emerson factory. She told 
him the inlay was made from 
a very pliable clay-like 
material that was pressed 
into the grooves in the wood 
and baked to harden. Since 
there are materials available 
today that work in this 
fashion and cure at baking 

(Continued on page 3) 
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Map — Davidsonville Family 
Recreation Center (not to scale) 
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(Continued from page I) 
temperatures below 200 F, this is a very likely 
scenario and might explain the brittle nature of the 
inlays as I found them. 

Of course, I hadn't heard that story prior to fixing the 
cabinet so hadn't thought to investigate a solution 
that might duplicate that process. What I had come 
across was a wood veneer product that had been color 
-dyed in such a way that the color was infused 
through the entire wood structure and it could be cut 
and sanded with no color loss. It is available in a 
thickness that closely matched the depth of the 
grooves in the cabinet. So I purchased some in black 
[1]. 

Cutting it into the thin strip required was going to be 
the big chore. The veneer came in pieces that were 
36" long, so getting the needed length would be no 
problem. The trick was to maintain the required 1/8" 
width consistently for the entire length. One could 
possibly do this with a good straight edge and careful 
use of a razor blade knife. I've found, however, that 
when doing such long cuts with the wood grain the 
blade has a tendency to try to deviate and follow the 
grain as a guide, being the path of least resistance to 
cut. Since the grain is not likely to be perfectly 
straight for the whole cut this can cause uneven edges 
as you correct for this back to your straight edge. 
Even such slight imperfections that might result 
would be obvious in such a thin strip. 

The solution I decided to try was borrowed from a 
veneer cutting technique I had read about for making 
very well matched edges when butting pieces 
together to cover large areas, or producing "book 
matched" effects in patterned veneer applications. 
The tools required are shown in Fig. 2. They consist 
of a Dremel® type rotary tool with a router guide 
attachment and the thinnest straight cutting bit they 
make. You also need a very flat work surface and a 
strong, stiff guide edge that is longer than the veneer 
piece, along with clamps to hold the guide edge and 
veneer in place. In some ways what I was doing here 
was easier than making matched edges because I was 
only working with one piece of veneer. The part that 
took time was the set up: carefully measuring and 
placing the guide edge just the right distance from the 
outer edge of the veneer piece. This requires taking 
into account not only the width of the final strip, but 
also the width of the cutting bit and the distance from 
the bit to the edge of the router guide. The plan is to 
set up the rotary tool, router guide attachment, and bit 

for the cut first and then use this whole unit at each 
end of the veneer to determine precisely how much 
veneer must protrude from under the edge guide. The 
cutting bit should be protruding below the bottom of 
the router guide just a little further than the thickness 
of the veneer. At one end of the veneer, place the 
router guide's edge against the long edge guide with 
the bit touching the end of the veneer (Fig. 3). Slide 
the veneer in or out under the edge guide until there 
is the needed 1/8 inch beyond the edge of the cutting 
bit opposite the edge guide. Then tighten the clamp 
at that end of the veneer. Do the same at the other 
end and then come back and check the first end 
again. I suggest double checking back and forth like 
this several times. You could also use a depth gauge 
device or carpenter's square to check consistency 
along the whole length. 
Once the set up is done the cut is fairly easy. Start up 
the tool, place the router guide edge against the long 
guide at one end of the veneer and move it slowly 
into the veneer and steadily move it along the entire 

(Continued on page 4) 
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(Continued from page 3) 
length, taking care to keep the guide edges 
together the whole time (Fig. 4). This works 
because the high speed cutting bit is impervious 
to the grain direction and will leave you with a 
nice sharp cut. While I was at it, I made several 
strips in case I did not get the width exactly 
right. Turns out there were slight variations in 
the width no matter how careful I was so this 
proved to be a good idea. 

It also helped with another small problem that 
cropped up later. Originally only the inlay near 
the top edge of the cabinet was missing a lot of 
length. The three strips that went through the 
speaker grill area were largely intact except for 
small chunks at the end near the back edge of 
the cabinet. They were also lifting slightly at 
the compound bend where they came out of the 
curve of the grill onto the flat area near the dial 
opening. It should have been easy to deal with 
them. I had decided to strip off the cabinet 
finish first before gluing in the new inlay. I still 
like this sequence since it avoids subjecting the 
new inlay material to the stripping chemicals. 
But it turns out the original inlay material, or 
whatever adhesive is still holding it, doesn't 
hold up well to the lacquer thinner either. The 
other three inlay strips started to come out, not 
necessarily in one piece. Some of it may have 
been salvageable but after toying with it a bit I 
realized it was going to be easier to bite the 
bullet and replace them all. Sure glad I cut 
those extra strips of black veneer. 

One other point of order, if you are going to use 
grain filler in the refinishing I suggest doing so 
after adding the new inlay. Otherwise you will 
be scraping filler out of the inlay grooves. 

Now onward to gluing in the new inlay strips. 
The thin strips are pretty flexible as is, but there 
are a couple of tight bends, the worst of which 
is the one where the top band goes around to 
the right side of the cabinet. This bend may 
well have been the eventual downfall of the 
original piece. To make sure the veneer strips 
could handle it, I turned to a veneer softening 
compound (see source below). I would love to 
know what is in this stuff. I can tell you that it 
works in making veneer more pliable and less 
brittle for a few days time. It is slightly oily 
feeling but does dry out. I ran the strips 

Figure 3. Setting the width of veneer to cut for the inlays. 

Figure 4. Making the veneer cut, using a mini-router, like 

Dremes. 

Figure 5. 
chemical. 

Running the inlay strips through the softener 

through a tub of the stuff (Fig. 5) and let them dry a 
(Continued on page 5) 
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(Continued from page 4) 
day before applying them to the 
cabinet. Soaking the strips in some 
other liquid might work as well but I 
would avoid anything that would cause 
it to swell, like water. 

Gluing the inlay strips is much like 
any veneer gluing process: with wood 
glue, protective wood blocks, and 
clamps. I ran some yellow wood glue 
into the grooves and pressed in the 
inlay strips. It helped if they were a 
tad wide as this created a tighter fit. I 
then clamped them down as shown in 
Figs. 6 and 7. Underneath the larger 
wood blocks I used toothpicks placed 
along the inlay to force pressure onto 
the strip. You can see one sticking out 
over the dial opening in Fig.7. As 
usual, I used wax paper to keep the 
glue and the protective wood blocks 
apart. The curved application meant 
lots of small clamps around the grill 
area. This also meant I could not glue 
all the strips at once, so the process 
took a few days. 

A possible gluing alternative that 
would be quicker is to use one of the 
contact cements sold for veneer work. 
You would have to apply the cement to 
one side of the strip and also to the 
bottom of the groove, let the two parts 
dry, then carefully press the strip into 
the groove, starting at one end and 
proceeding along. This would avoid 
the clamping and the overnight drying 
time. But with contact cement, if 
something about the placement goes 
wrong, it is almost impossible to easily 
recover once the two cement coated 
sides have come together. shown in Fig. 8, next page, ready for display and its 

public debut in the Old Equipment Contest. 
Once the inlay is replaced it became a standard 
refinishing job; grain filler, masking and trim 
coloring, spraying some toning color if needed, the 
final coats of clear lacquer, and some hand rubbing. 
All these are topics covered in other articles and 
presentations so I won't expand on them here. After 
that, adding new grill cloth, and replacing the cleaned 
up dial cover and escutcheon, the finished radio is 

[1] Material Source info: The black dyed veneer and 
the veneer softener are both sold by Constantine's 
Wood Center, formerly of Brooklyn, NY, now 
operating out of Ft. Lauderdale, Florida. See their 
website at www.constantines.com or call at 1-800-
443- 9667. 

(Continued on page 6) 
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Figure 8. The finished Emerson Model 153, ready for display, with new inlaid veneer strips. 

RADIOACTIVITY 2012 OLD EQUIPMENT CONTEST NOTES 
By Ed Lyon 

The RadioActivity 2012 Old Equipment Contest categories are listed in the tear-out center pages, this issue and next 
month's issue of Radio Age. Here are some possibly helpful notes on the contest. 

W e have received several inquiries about the Ra-
dioActivity 2012 Old Equipment Contest. One 
had to do with categories, again. We try to 

rotate the standard categories so that all 30 of the popular 
categories can be visited every few years. This year we 
have 14 standard categories plus the three theme categories 
which deal with radio schools, predominantly mail-order 
radio courses; these are restricted to radios, test equipment, 
and paper/hardware ephemera relating to the schools. The 
standard categories start with passive receivers, like crystal 
sets, then factory-built one-tubers, and proceeding to TRF 
sets, (from breadboards to long-box sets, just as long as 
they have tuned radio-frequency amplifiers in the lineup). 
Then we go to three categories of radio cabinetry as distin-
guishing features: cathedrals, tombstones, and plastics. 
Then we get sort of up to date, admitting that there are ac-
tive elements aside from vacuum tubes, with Category 10, 
Transistor Radios. Then it gets eclectic, with loudspeakers 
and unusual headphones, then test equipment, advertising 
material (signs, devices, booklets, clocks, etc.), then televi-
sion receivers and devices, such as cameras, odd TV-

specific tubes (like monoscopes) and the like, and then 
microphones, which we haven't seen in a few years. The 
last two categories are special; one refers to any radio made 
in the MAARC five-state area, which could include pedes-
trian Philco and AK radios, but could also include those 
more rare sets from the other states in the area. 

Finally we have the Lazarus or Phoenix radio — referring to 
a set that was pure junk when found, but after careful, well-
documented (mainly by pictures) restoration, is now con-
sidered a gem. This category we have seen several times in 
recent years, but this year we would like to highlight this 
category as representing what our hobby is all about. We 
want to take the best in the category and send a copy of its 
documentation, plus several pictures of the entrant with the 
set, and ribbons, to the Quebec club* headquarters, where 
they will judge it along with other international entries, for 
prize ribbons and other prizes. 
* Société Québécoise des Collectionneurs de Radios An-
ciens inc. 
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BARNEY OLIVER'S RUDE DISCOVERY 
BY ED LYON 

Bernard M. Oliver, better known as Barney, is noted for having designed probably the finest audio am-

plifier ever to reach the market — if you consider a bunch of insiders a market. What he was less known 

for was his discovery that his boss's most famous invention had to be imperfect in order to work. 

NEARLY everybody knows how the famous 
Hewlett-Packard Company (H-P) got its 
start, but here is a very brief synopsis of the 

event, just to get all readers onto the same page. In 
1935, both Bill Hewlett and David Packard graduated 
from Stanford University with BS degrees, having 
studied under the famous Fred Terman. Bill Hewlett 
went on to earn an engineer's degree (equivalent to a 
MSEE), and in those days, a research project, with 
thesis, was required for this degree. Bill Hewlett's 
thesis described the design and analysis of a novel 
audio oscillator that did not require any inductance-
capacitance tuned circuits, such as were common-
place in most all test-equipment-grade oscillators of 
the time. Instead, his audio oscillator used a pair of 
variable capacitors, ganged together as in a radio, and 
two precision resistors. With this combination wired 
into a Wien bridge circuit, he could easily get a full 
decade of oscillator tuning from a complete swing of 
the ganged variable capacitor. 

This was one of the driving principles in his design: 
whereas in a "standard" inductance-capacitance tuned 
oscillator, the output frequency varies as the inverse 
of the square root of the capacitance, in his Wien 
bridge circuit, the frequency varies with the inverse of 
the capacitance, not its square root. Thus, using a 
radio-quality ganged variable capacitor whose maxi-
mum-to-minimum capacitances run about ten to one, 
Hewlett could get a full decade of frequency spread 
from the decade of capacitance swing, while L-C type 
oscillators could get only about 3:1 frequency spread 

Barney Oliver (L) and Bill Hewlett enjoying a mo-
ment at an H-P employees function. 

from the same capacitors. This allowed Hewlett to 
design a single dial scale reading 2 to 20, plus a band 
switch marked "X10, X100, and X1000" to yield a 
full audio spectrum of 20-20,000 Hz output from such 
a lab bench instrument. And with no audio inductors, 
it could be relatively cheap and light-weight, too. 
Hewlett applied for a patent on the circuit in mid-
1939. 

So thus was born the very famous H-P Model 200A 
audio oscillator, H-P's inaugural product (in 1939), 
the initial production run taking place entirely inside 
Hewlett's one-car garage (and in the kitchen where 
they baked the cabinet enamel in Lucile Hewlett's 

(Continued on page 8) 

FOR THE RECORD 

The January 2012 meeting of the Mid-Atlantic Antique Radio Club was held on 15 January at the usual loca-
tion, the former NIKE site and Davidsonville (MD) Family Recreation Center. The weather was beautiful, and 
the flea market was active before the meeting. At the pre-meeting board conference, the timeliness of the Janu-
ary issue of this journal was appreciated, and the new printer/handler/mailer/postoffice will be continued. 
President Steve Hansman opened the meeting with a short report of RadioActivity 2012 plans. The show-'n'-
tell session went quite well, and Willie, himself, showed his Setchell-Carlson frog-eye radio, having been 
prompted by the article in the January 2012 issue of this journal. What timing! Norm Grody presented the 
story of radio manufacture and the lack of same during the war years, and he showed some of the few models 
that were made, completely aside from military sets, of course. Brian ran a speedy and efficient auction, as 
usual, and it netted the club almost $130 in donations and commissions. Approximately 48 members attended. 
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(Continued from page 7) 
oven). An early order for a eight 
of these oscillators, by this time 
slightly improved (and called 
200B models), by Walt Disney 
Studios allowed teams of Dis-
ney's technicians to travel the 
country, each with one of these 
oscillators, for calibrating the 
dozen special theater stereo 
sound systems for perfect sound 
reproduction for the vaunted 
"Fantasia" film. 

According to Bill Hewlett's the-

sis paper, the key elements of his 
R-C oscillator, which became the 
Model 200A, were ( 1) the ampli-
fier, (2) a frequency-sensitive 
positive-feedback loop, and (3) 
an amplitude-sensitive negative-
feedback loop that used a small 
lamp for its resistance element. He ex-

plained that the amplifier had to be non-
inverting so that feedback from its output 
to its input would be positive 
(regenerative). This feedback path would 
be non-phase-shifting and of unity gain, 
only at a single frequency, set by the Wien 
bridge circuit, comprising two resistors 
and two identical capacitors. At the 

"resonant" audio frequency, the phase 
shift through the bridge is zero, and at that 
frequency the two-stage amplifier can 
oscillate, if its overall gain is unity. At 
this frequency, alone, the output of the 
amplifier is identical with its input, and it 
therefore feeds itself exactly the right sig-
nal voltage to oscillate and keep oscillat-
ing. The delicate thing is to keep the 
overall gain at unity, exactly, at that fre-
quency. At frequencies other than the 
resonant one, the phase shift and gain are 
incorrect for oscillation to occur. The 
lamp bulb, acting as the cathode resistor 
for the input stage and to which the nega-
tive feedback connection is made, is a 
heat-sensitive resistor that keeps the reso-
nant gain at unity despite tube aging, 

power supply variations, and other effects. 

The military bought many of these oscilla-
tors during the war years, as did virtually 
every industrial and educational lab in the 

Jan. 6, 1942. 

c, 

W. R. HEWLETT 

VARIABLE FREQUENCY OSCILLATION GENERATOR 

Filed July 11, 1939 

FIG.I. 

2,268,872 

if  

Hewlett's R-C oscillator as it appeared in his patent. R1, R2, Cl, and C2 
form the Wien bridge circuit, and receive positive feedback via capacitor 
12, while Rf and the lamp control the negative feedback. 

Oscilloscope pictures 
of 200B output with a, 
normal linearity, b, im-
proved linearity, and c, 
very high (but still im-
perfect) linearity. 

country, especially any charged with test-
ing of war related products, like radios, 
radars, sonars, audio systems, and the 
like. The success of this initial product 
allowed H-P to conduct significant re-

search into other test equipment designs, 
and the "rest is history....." 

Of course, H-P grew significantly during 
the war, and even more afterward, when 
electronics quickly matured, and bench-
testing became a science in itself, and a 
key step in engineering design. At H-P, a 
special branch called Hewlett-Packard 
Laboratories was founded, and a vice 
president named Bernard Oliver was 

named its leader. One of the curious 
things Oliver, who rejoiced in the nick-
name Barney, had run across was that in 
the routine testing of Model 200B oscilla-
tors on the production line, every once in 
a while, one would exhibit unstable out-
put. By this is meant that the amplitude 
of the output audio waveform would not 
be constant, but would react to any slight 
change in environment with an oscillatory 
envelope amplitude, looking like 
"ringing." The cure was to change one 
(or both) amplifier tube(s), even though 
the "defective" tube checked perfectly 
OK in a tube tester. 

(Continued on page 9) 
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Lad ioActivitv 2012 

Thursday Evening, June 21, Through Saturday, June 23 

F 

RadioActivity, the premier East Coast radio meet, will 
be held once again at the Sheraton Washington North 

Hotel in Beltsville, Maryland—located at Exit 29B (Rt. 212) 
off 1-95 between Washington and Baltimore. The hotel is on 
the southwest comer of the interchange. 

Hotel reservations are separate from meet registrations. To 
reserve a room, use the hotel reservation card on the last 
page of this pull-out, or call the hotel toll-free at (800) 325-
3535 (local number: 301-937-4422). Be sure to specify the 
Mid-Atlantic Antique Radio Club. Hotel reservations must 
be received by May 21 for the discount rate. Book early— 
last year discounted rooms filled up even before the cut-off 
date. (And, late reservations cost more.) 

The hotel's special conference rate is $79 per night, single or 
double—$20 less than last year! Meet registration is 
required to participate in the auctions and Old Equipment 
Contest, attend seminars, and sell in the flea market. Name 
badges should be worn at all times. There is a discount for 
those who pre-register for the meet, and MAARC members 
get an additional break. Pre-registrations must be mailed 
on or before June 7 for the discounted rate. (The 
registration fee includes your family, but banquet tickets and 
flea market spaces are extra.) A lower registration rate is 
offered again this year for Saturday-only attendees. 

This year's theme is radio, TV, and electronics correspond-
dence courses and associated equipment. Special contest 
categories are noted in this insert. An auction Thursday night 
will be restricted to tubes, books, magazines, and ephemera 
(paper such as catalogs, ads, etc.). MAARC is downsizing 
its tube trailer and will put lots of tubes into the auction. (All 
tubes will be sold "as-is"—no guarantees. At this auction 
there will no minimum opening bid.) 

The registration desk will be open between 6 and 7:30 p.m. 
Thursday night for registration and auction consignment, 
but no flea market selling until Friday AM. 

The registration desk re-opens at 6 a.m. Friday, June 22, 
when the Radio Trader's Mart (flea market) also opens. 
Each space is one standard parking space into which you 
must fit your vehicle plus the items you have for sale. 
Reserve as many spaces as you think you need. Spaces are 
not marked and are taken on a first-come, first-served basis. 
If you and a friend wish to have adjacent spaces, coordinate 
your arrival times. If you vacate your space, someone else 
may take it before you return. Sellers must display the flea 
market registration card where it is visible to buyers. 

We strongly encourage attendees to enter items in the Old 
Equipment Contest (OEC). The contest categories, guide-
lines, and criteria are listed on pages 2 and 3 of this insert. 

The main auction will be Saturday, during which there is a 
minimum opening bid of $ 15 per item. Non-members of 
MAARC who consign items for auction will pay a higher 
auction commission (15 percent) than members (who pay 
only 10 percent). This is yet another good reason to join if 
you are not already a MAARC member. Check page 3 for a 
complete explanation of auction policies. A no-reserve walk-
around auction in the flea market parking area is scheduled 
for 8:30 a.m. Saturday morning. This is the place to get rid of 
those boxes of junk or other items that are unlikely to bring 
$15 or more in the main auction. (Last year a new-in-the-box 
6T5 tube sold in the walk-around auction for over $ 100.) The 
auctioneer walks through the parking lot auctioning items 
from tailgates. No commission will be charged during the 
walk-around auction and no paperwork will be kept. The 
buyer pays the seller immediately upon having the winning 
bid. (The walk-around auction will beheld unless the weather 
makes that impossible.) The hotel will offer breakfast items 
(cereals, bagels, muffins, Danish, and beverages) and lunch 
items (sandwiches, soup, fruit, beverages) for purchase in the 
flea market area on Friday and Saturday, weather permitting. 

The Friday night buffet banquet will feature some fine door 
prizes and a special display emphasizing this year's themes, 
including a fascinating collection of ephemera from the 
National Radio Institute. Radio Age Co-editor Brian Belanger 
and former National Radio Institute CEO Jack Thompson 
will be teaming up to present a banquet talk about the history 
of NRI. Banquet tickets are S35 each. The buffet includes 
chicken, beef, and vegetarian dishes. A cash bar/social hour 
precedes the banquet. We anticipate that only a few banquet 
tickets will be for sale at the door. Pre-register so you won't 
miss this event. 

Great seminars again this year: Radio/TV historian and writer 
James O'Neal will relate the fascinating story of Granville 
Klink who served as chief engineer of local station WTOP 
for decades and assembled dozens of scrapbooks filled with 
local radio history. Ken Mellgren recently retired as Manager 
of Affiliate Relations for the Associated Press, and he will 
relate the history of the AP's involvement in serving radio 
stations. Domi Sanchez, will present a seminar titled 
"Collecting Radios in a Series, and Photographing Your 
Collection." Ed Lyon's always popular radio repair class this 
year will emphasize FM radio repair. There will be 
something to please every radio collector. 
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LadicActivitv 2012 Schedule 
Time Event Location Date 

June 21 

(Thursday) 

6 to 730 p.m. 
Registration desk open . See page 3 for complete list of 
registration desk hours. Auction consignment 

Rear of hotel 

8 to 9:30 p.m. Special auction—tubes, books, and ephemera Ballroom 

June 22 

(Friday) 

6 a.m. Conference registration desk opens, flea market begins. Rear of hotel 

Severn-Lochraven Room 9 a.m. to 11 a.m. Old Equipment Contest entry log-in 

Noon Seminar: Granny Klink's Half Century Plus in Radio and TV 
(James O'Neal) 

Potomac Room 

11 a.m. to 2 p.m. Old Equipment Contest judging (contest room closed) Severn-Lochraven Room 

1:30 p.m. Ed Lyon's Radio Repair Clinic Potomac Room 

3 to 5 p.m. Contest Viewing Severn-Lochraven Room 

3:30 p.m. Seminar: History of FM Broadcasting (Chris Sterling) Potomac Room 

6 p.m. Social Hour, cash bar Rear of hotel 

7 p.m. Banquet (Speakers: Brian Belanger and Jack Thompson— 
History of NRI) 

Ballroom 

For 1 hour after 
the banquet 

Old Equipment Contest Viewing Severn-Lochraven Room 

June 23 

(Saturday) 

7 a.m. Registration desk and flea market re-open. Rear of hotel 

7 to 9 a.m. Remove contest entries. Severn-Lochraven Room 

8:30 a.m. Walk-around auction in parking lot Rear parking lot 

8:30 to 11:30 a.m. Auction consignment check-in Registration area 

10 a.m. Seminar: Collecting Radios in a Series and Photographing 
Your Collection (Domi Sanchez) 

Ballroom 

11:30 p.m. Auction consignment closes. All entries must be logged in. Registration area 

Noon Main Auction Ballroom 

Old Equipment Contest Categories for RadioActivity 2012  

Theme: Radio/TV Correspondence 

Courses and Schools 

Theme Categories  

1 Radio from kit, NRI 
2 Test equipment from kit, NRI 
3 Radio or equipment from other school(s), 

e.g., (Sprayberry, DeVRY, CREI, etc.) 

Standard Categories  
4 Passive receivers (Crystal, coherer, etc.) 

5 One-tube receivers, factory-built 

6 TRF receivers, wood cabinet (3-dialers, 

Neutrodynes, etc.) 

7 Cathedral cabinet radios 
8 Tombstone (wood) radios 

9 Plastic (Bakelite, Plaskon, Beetle, Catalin, etc.) radios 

10 Transistor radios 

11 Loudspeakers, headphones 
12 Test equipment for radio servicing 

13 Advertising material (hardware, paperwork, etc.) 

14 Television receivers, cameras, monoscopes, etc. 

15 Microphones 
(Continued) 



16 Radio manufactured in the five-state plus DC area 
(PA, MD, WV, VA, DE, DC) 

17 Lazarus or Phoenix Restoration ( fine radio from 
pure junk state) 

As noted in the March Radio Age, the best of the Lazarus 
category (Category 17) may be entered into the international 
competition in Quebec. The entry must be diligently photo-
graphed at each stage of restoration, and the story, illustrated 
with these photos, will be sent to Montreal for the inter-
national competition in 2013. Contact Ed Lyon ( see p. 2) if 
you have questions. 

Special Awards 

1. Best of Show. The entry that, in the opinion of the judges, 
best represents the contest criteria. 

2. People's Choice. The OEC entry voted most popular by 
those who view the contest. 

3. Significant Historical Merit. The entry(ies) that, in the 
opinion of the judges, has the most historical significance 
(for example, first of a kind, extreme rarity, influence on the 
industry, milestone event, etc.) 

4. Preservation Award. Given to the entry(ies) that best 
emphasizes keeping the item original—no modern 
replacement parts, refinishing, etc. 

Special awards 3 and 4 will not be given if the judges feel 
that no entry meets the criteria. 

Contest Guidelines. The OEC judges use the following 
scoring weights: 

A. [0-20 pts] General Appearance. Is item restored, cleaned, 
and generally presentable, or just "as-found"? 
B. [0-10 pts] Item Rarity. Not as important as authenticity, 
but it counts for the item to be relatively hard to find. 
C. [0-20 pts] Authenticity. How much of the item is 
demonstrably authentic and not modified? Documentation 
may be crucial. 
D. [0-20 pts] Documentation. Ads, journal articles, books, 
schematics, news clips, description of historical significance 

of the item all help. 
E. [0-20 pts] Entrant Effort. How much was done by entrant, 
based on item appearance and documentation? 
F. [0-10 pts] Qualitative Bonus. The bonus is based on the 
judges' judgment and experience. 

Entries (except consoles) must be able to fit on a table an 
take up no more than 3' x 5' of table space. If your entry 
requires a display stand, you need to provide it yourself. No 

mountings may be fastened to the walls. Should the entries 
fill the room fill to overcrowding, the contest officials 
reserve the right to limit the items submitted. 

MAARC's Auction and Flea Market Policies 

You may not participate in the auction as a buyer or seller 
unless you are registered for the meet. For the main auction 
there is a minimum opening bid of $ 15 per item. Batch 
inexpensive items in box lots so that each lot will bring $ 15 
or more. Sell boxes of junk during the walk-around auction 
Saturday morning. Items that (in the judgment of the 

auction officials) are unlikely to sell for at least $15 
during the main auction will not be accepted. Please limit 
consignments to antique radio/TV/audio items--no outboard 
motors! At the main auction, MAARC's commission for 
members is 10 percent of the selling price, with a minimum 
of $ 1 and an upper limit of $25. For non-members the 
commission is 15 percent, with a minimum of $2 and no 
upper limit. Any item that does not reach its reserve (a 
minimum selling price) or any item that does not receive the 
$15 opening bid will incur a no-sale fee of $ 1 for MAARC 
members or $2 for non-members. While sellers may specify 
a reserve price, lest we inhibit bidding, we do not announce 
the reserve price, mentioning it only in cases where the last 
bid has nearly reached the reserve, in which case we give the 
highest bidder an opportunity to up the bid ( or let the seller 
drop the reserve selling price). 

MAARC reserves the right to terminate consignment early if 
the number of items becomes too large to handle in the time 
and space available. Otherwise, consignment cut-off will be 
one-half hour before the start of the auction, at which time 
all paperwork must be turned in and all items tagged and in 
the consignment room. MAARC also reserves the right to 
limit the number of items consigned by one individual if the 
total number of items consigned is becoming too large. 

If you are the seller, do NOT leave the auction before all of 
your items are sold! If you consign an item that does not sell, 
and you leave before the end of the auction, the item 
becomes the property of MAARC and may be sold at a 
future auction, with the proceeds going to MAARC, 
disposed of, as MAARC sees fit. II 

The Radio & Television Museum 

This year, MAARC is not offering a bus trip to the Radio 
& Television Museum in Bowie, MD, but the museum will 
be open Friday ( 10 to 5) and Saturday and Sunday ( Ito 5), 
if you would like to visit on your own. Brochures with a 
map will be available at the registration desk. 

Registration Desk Hours: 

Thursday (21st): 6 to 7:30 p.m. 
Friday (22nd): 6 a.m. to 2 p.m., 5:30 to 6 p.m. 
Saturday (23rd): 7 to 10:30 a.m. 
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On or prior to June 7, 2012, mail the upper part of this preregistration form, with your check payable to MAARC, to: 

Chris Kocsis 7315 Oriole Avenue Springfield, VA 22150-4302 

phone (703) 913-9143, email: chrisk33@cox.net 

(You will NOT receive a registration confirmation in the mail.) After June 7 just register at 
the conference. (But you will pay a higher price at the meet.) 

Spouses/children do not need to register. Use a separate form for each registrant. 

Item 

MAARC member family registration mailed on or before June 7 

(MAARC member registration at the meet will be $20) 

Non-member family registration mailed on or before June 7 

(Non-member registration at the meet will be $30) 

Saturday only registration, members or non-members 

Banquet tickets: Number of tickets! 1 (Tickets may 

or may not be available at the meet.) 

Flea market spaces (no assigned spaces) 
Number of spaces wanted [  

Total enclosed. Make check payable to MAARC. 

Fee 

$15 

$20 

$10 

$35 

$15 first space, $ 10 for 
each additional space 

(Please print legibly, and list your name as you wish to have it printed on the nametag.) 

Email Address 
Name 

Names of other family members attending  

Address   

City   State   Zip  Phone ( 

Hotel where you will stay for RadioActivitY 2012   

Amount Enclosed 

Send the upper part of this sheet to Chris Kocsis, address above. 

 Detach Here 

Return this lower part of the form (hotel registration form) to: (Hotel reservation cutoff date: May 21) 

Sheraton Washington North—Group Reservations 
4095 Powder Mill Road, Beltsville, MD 20705 

(800) 325-3535 or (301) 937-4422 

Early booking rates: Single or double: $79, plus 10% tax. Group: Mid-Atlantic Antique Radio Club 

Phone ( 
Name 

Address   

City   State  Zip  

Arrival Date   Total # Rooms   # Nights   # People   

2-double-bed rooms   1-king-bed rooms   Smoking   Non-smoking   

Credit Card #   Expiration Date   

Cardholder Name   Reservations require credit card number or one nights' deposit. 



(Continued from page 8) 

He decided to investigate the phenome-
non, and issued a detailed analysis of 
his findings, the bottom line coming as 
a surprise (shock?) to engineers at the 
company, including Bill Hewlett. The 
conclusion he reached was that if the 
internal amplifier of the oscillator was 
perfectly linear, producing exactly the 
same gain for all frequencies and all 
amplitudes, the unit would not be stable 
in its output, but instead, would deliver an output that 
would ring, breathe slowly, or outright oscillate in 
amplitude. To ensure a stable output, he found the 
amplifier had to be somewhat compressive, that is, its 
gain had to be slightly inversely proportional to the 
amplitude of the sine-wave it was producing. Too 
much compression and the waveform distortion 
would be intolerable; too little, and the output would 
be unstable in amplitude. 

Barney Stereo Amplifier, bearing his name in the front accent bar. 

Oliver ran tests on a Model 200C/D, which was a 
slightly enhanced Model 200B. He found one that 
was extremely linear, and very unstable, and then he 
modified it to get some amplitude compression (the 
gain would droop as the amplitude of the signal got 
higher). He could control this compression, and 
when it was set to be about the same as the average 
Model 200B or 200C/D, the output would reset itself 
to normal if he "twanged" the oscillator, such as by 
momentarily shunting its cathode resistor (lamp) with 
a 47-ohm resistor. Then he improved the linearity 
with his compression control, and a twang produced 
an oscillatory return to normal. Finally, at a very 
high linearity setting, a twang produced a sustained 
(but eventually dying) ringing effect. When the com-
pression was adjusted to zero (virtually perfect linear-
ity), the instrument never recovered from a twang, or 
any other disturbance. The oscillograms on page 8 
show such a test. 

The final outcome was that on rare occasions, the 
replacement of the amplifier stage tubes (6J7 and 
6F6) with ones that were extremely well-made would 
result in an unstable instrument, and so run-of-the-
mill tubes would be used, instead. Of course, any 
technician discovering this, when he got a Model 
200B in for repair, would naturally figure the tube(s) 
that caused the instability must have been defective, 
and would be discarded. Bill Hewlett took all this in 
good humor, quoting Winston Churchill's "...Take 

third best, for the best never comes, and second-best 
comes too late..." Hewlett was glad he didn't over-
analyze the oscillator in the first place, even though 
Fred Terman would tease him about Barney's discov-
ery for years. 

EPILOG 

Barney Oliver was early in getting H-P to try solid 
state components. He had a very active hobby in "hi-
fi" audio, and had home-developed a series of fine 
audio amplifiers and pre-amplifiers by the late 1960s. 
He persuaded Bill Hewlett and Dave Packard to let 
him run a single production run of hi-fi amplifiers in 
the H-P plant, during off-hours, if it would not disturb 
the workload there, and if he could pay the actual 
costs of the production. They agreed, and in 1971. he 
had a cadre of H-P engineers and draftspersons de-
sign his favorite amplifier. They came up with a ste-
reo unit that had printed-circuit cards for all the pre-
amplifier and low-level circuitry, and had Barney's 
output-transformerless (OTL) final stages securely 
heat-sunk to the main chassis. The H-P bean-
counters told him that a production run of a couple 
hundred units would cost about $325 per unit, which 
was a moderately high price for the day. To keep the 
legal people at H-P happy, the only customers that 
could buy the amplifiers would be H-P employees, 
even though they knew that some employees would 
buy the amplifiers for re-sale privately. 

Surprisingly some 400 orders were received, from the 
main plant at Palo Alto and from the many sales of-
fices and field stations of the company. The amplifi-
ers were built and delivered, and were welcomed by 
the H-P employees as "... the best amplifiers available 
at any price." Several of these amplifiers found their 
way to one of the famous McIntosh Clinics, traveling 
roadshows run by McIntosh to sell their amplifiers. 

(Continued on page 11) 
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EinLATthINisG tiosstuhee s tuofr y , t he el s e wi uhi tei re al 

instrument offering of the 
Hewlett-Packard company, we noted 
that Hewlett, as inventor of this 
instrument, a Wien bridge R-C II II oamscpillliaftworr feoirretuhiet bheanyceht,winusissttaegdets hhattiutss 

non-inverting. This way the positive 
feedback circuit will operate over the entire amplifier. 
Of course, Hewlett controlled the output of the 
oscillator by negative feedback, and balancing the two 
feedback loops was accomplished with a lamp 
bulb as part of the negative feedback loop. 

Recently, our own clever designer, Joe Sousa, 
has duplicated Hewlett's intentions, but using 
a single stage of amplification, instead of two 
stages. He had been tinkering with non-
inverting pentode tube amplifiers for some 
years [ 1], in which the suppressor grid (as 
control) and screen grid (as anode) are 
involved in the amplification process, rather 
than the control grid and plate, respectively, as 
most other designers used. This leaves the 
usual control grid available for automatic 
volume control duties, another form of 
negative feedback, which he exploits. 

Of course, aside from recently discovered 
Russian rod-element tubes, Joe's favorite for a 
non-inverting pentode amplifier is that product 
of WW2 radar control circuits, the 6AS6, a 7-
pin miniature. Joe writes: 

6AS6 pentode. I quickly found that different 
6AS6 tubes produced very different levels of 
distortion. I trace this variation to the variation 
in the center of the linear range of the g2-g3 
voltage gain. Adding a 5k pot at the cathode to 
set the g3 bias made it possible to get 
distortion down to 0.5% for 6AS6 tubes from 
Russia, RCA, GE, Raytheon, Dumont, Tung-
sol, Amperex and Sylvania. The optimum g3-k 
bias voltage varied from -2.9V to -6V for these 
8 manufacturers. 

Wein Bridge oscillator with a single dual control pentode. 

Joe Sousa January 13th 2012 
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I have just finished building a Single Pentode 
Wien Bridge Oscillator. Like with the Tomato 
Soup Transmitter I built over a year ago, this 
oscillator makes use of the non-inverting 
voltage gain that is possible from suppressor 
grid G3 to screen grid G2. 

He ran extensive tests on the circuit, but when his 
tests included substitution of different tubes (possibly 
from a clue from Barney Oliver's discovery), he had 

to improve the design: 

I left a few loose ends in my oscillator design. 
The most important loose end was to make 
the circuit operate well with any brand of 

Sousa's 6AS6 one-tube 
H-P 200 Jr. in which he 
gets over a decade of 
frequency (1 band). 

When this editor asked why Joe spelled Wien as he did 
on the schematic, he blamed it on the glass of red Wein 
that he had just consumed. 

HAVE you ever worked with VFDs? No, not 
volunteer fire departments, but Vacuum 
Fluorescent Displays. These were popular for 

a short while as handy alpha-numerical readouts for 
calculators and other industrial and military equipment 
displays. Bill Goodwin wrote last week asking if those 
VFDs were worthy of a mention as actual multi-
element vacuum tubes in the Tidbits column. I think 
so, and asked our Master Tinkerer, Joe Sousa, what his 
thoughts were. It was like running a car into a fire 
hydrant. Wait ' tit May. It's good. 
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(Continued from page 9) 

In these clinics, McIntosh engineers would run a visi-

tor's amplifier through their test routines, and would 

deliver to the waiting visitor a written report of the 

output power and distortion levels as a function of 

audio frequency, all free of charge. Of course, most 

amplifiers performed poorly compared to the 

McIntosh amplifiers of the same general output 

power levels, and the clinic served to "sell" many 

McIntosh outfits. A fellow named Bob Dawson, who 

was this author's administrative assistant at ITT in 

the 1960s and 1970s, had attended three McIntosh 

clinics, two to have his McIntosh repaired free of 

charge, and one in Boston to evaluate the Barney 

Oliver amplifier he had bought from an H-P field 

engineer who was moving to the UK. He showed me 

the results of the Barney Oliver amplifier tests at the 

clinic in Boston. At 40 watts output per channel, into 

8-ohm resistors, the total harmonic distortion was 

less than 0.02 percent from 25 Hz to 18000 Hz. Re-

cent tests on an as-found Barney Oliver amplifier 

showed some deterioration to 0.15 percent total har-

monic distortion at this power level. 

Wonder if any MAARC HiFi enthusiasts have 

Barney Amplifiers? This author has seen only one, 

Bob Dawson's (but he wouldn't let me touch it). 

It seems Barney Oliver was fixated on perfection in 

amplifiers. Given enough of it, quality hi-fi was real-

izable, but you couldn't use an H-P 200A/B to meas-

ure it. Take some quality away, and the H-P 200A/B 

worked fine, but the fi wasn't quite so hi any longer. 

NNNN 

THE YOKE EASY-ZED BAKER SYSTEM 
BY ED LYON 

At the January 2012 MAARC meeting, Houston Dewey showed and described a World War 2 ZB (Zed Baker) converter unit 
to the 48 members present. After my Radio Age articles on airborne radios had run their course, covering liaison radios, 
command radios, and some miscellaneous historical events, I had a mixed bag of material left over, too little to make an 
article, but too much to throw away. Houston's presentation inspired me to dig the stuff out and finish it. Here goes... 

As Houston Dewey aptly described it during the 
January 2012 MAARC meeting, one of the most 
terrifying experiences endured by naval pilots in 

the second World War was becoming lost over the ocean, 
or, worse, over a solid-haze-covered ocean, where even the 
horizon is indistinct. Army Air Force pilots also had the 
problem, but they usually had landmarks or islands nearby 
or over which they flew, and they were drilled on recogni-
tion of physical land features and island shapes and pat-
terns to find their way home. Of course, they sometimes 
had radio beacons and communications stations by which 
they could home or navigate, using the radio-compass. But 
the Navy was different; most of the naval flights by carrier-
based planes were over open featureless seas, the fleet ob-
served radio silence much of the time, and the home-base 
carrier often moved a considerable distance between take-
off and landing, perhaps several hours later. So, finding 
their way back to the carrier was a problem for air pilots. 

In 1920 Leo Young and A. Hoyt Taylor, assigned to the 
Naval Aviation Laboratory at Anacostia, assembled a modi-
fied [ 1] SE-950 receiver and SE-1605B amplifier on an F-
3L naval aircraft, spring-mounted from rubber bungees 
behind a rotatable loop antenna in the fuselage. This air-
craft had been modified by having all its engine wiring 
shielded in metal pipes, to cut down spark-noise that would 
otherwise have ruined reception. The plane was flown to 
Hampton Roads, VA, and was refueled for a flight to ren-
dezvous with the USS Ohio, a battleship whose actual loca-

tion was unknown to the aircrew, but was about 190 miles 
away, about 100 miles offshore from Atlantic City. The 
battleship transmitted an intermittent signal which was 
picked up by the receiving gear in the aircraft, and the 
plane flew toward the ship, ascertaining the heading to the 
ship by swinging the loop every 20 or 30 miles, knowing 
that a sharp null in the signal strength meant the loop was, 
at that moment, facing either directly toward or directly 
away from the ship. That way the aircrew kept a plot of 
the direction to the ship, and flew straight toward her, and 
then returned to Hampton Roads, navigating by taking 
bearings on known shore stations. 

This flight and the way it was facilitated was recalled in the 
late 1920s, when Billy Mitchell's stunt finally moved the 
Navy to adopt aircraft carriers as important components of 
the fleet. By this time, Taylor and Young were at work in 
the Naval Research Laboratory, still improving radio aids 
to navigation and other radio uses (like radar, for example) 
for which the Navy brass seemed to have no interest, what-
soever. Grudgingly conceding that carrier-borne aircraft 
could be useful in protecting the fleet, the Admirals pre-
dicted that all the aircraft would be lost at sea, anyway, the 
first time they wandered beyond sight of the fleet. Naval 
pilots, too, when they were sole occupants of an aircraft, 
such as in fighter/interceptor aircraft, disdained radio as a 
nuisance diversion of their concentration on flying. By 
1931 or 1932, Taylor and Young, now joined by transmitter 
expert R. B. Meyer, decided that a radio homing system 
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(Continued from page 11) 
was needed that would be effortless as possible for the air-
crew, and would provide that crew with information as to 
where home-base (the carrier) was located at all times, and 
over great distances, yet would not readily divulge this 
information to the enemy. 

It should be noted, at this point, that by the early 1930s, 
low-frequency (200-300 kHz) homing by aircraft was be-
coming commonplace, and blind flights from College Park, 
MD, to Newark, NJ, entirely on direction-finding instru-
ments in the aircraft, were being performed routinely by 
Diamond and Dunmore at the Bureau of Standards [21. 
But, in any conflict involving the fleet the homing signals 
would have to be at what was then called UHF, ultra-high-
frequencies, so that the ship's transmissions would not 
travel beyond the local horizon for possible intercept by 
well-equipped land stations. But the development went 
slowly, and for the simple reasons that transmitting tubes 
capable of operation at "UHF' were scarce, and reception 
was difficult. NRL and industry engineers were spurred 
onward, though, to keep trying for higher frequencies, by 
reports coming from foreign labs, notably from Germany 
and Japan [3][4]. At NRL, simple low-powered lecher-line 
laboratory-grade transmitters were easily constructed, 
working at 200 to 300 MHz, and these served to produce 
test transmissions for designing stable, lightweight receiv-
ers, suitable for aircraft use, but high-powered tubes to 
operate at 200-300 MHz were not readily available. Also, 
within NRL was a secret project later called RADAR that 
required powerful transmitting tubes operable at hundreds 
of MHz. 

In 1934, two California hams, Bill Eitel and Jack McCul-
lough, disgusted with the poor performance of some RCA 
tubes they wanted to operate at 2 meters, decided to make 
their own tubes, and soon had a good stable model, the 
150T, capable of 150 watts dissipation, and usable to at 
least 200 MHz. At NRL, Leo Young's radar project 
promptly bought six of them for his 200 MHz radar and 
then Meyer pushed a pair of them to 250 MHz, Morse-
keyed, as a test transmitter for the aircraft homing project. 
NRL technicians were surprised at how easy it was to inter-
cept the 250 MHz Morse signals, though. A simple crystal 
detector feeding a pair of headphones, with a coat-hanger 
as antenna, was sufficient, even at 50 miles distance from 
the transmitter. Clearly the modulation was not going to be 
simple AM or on-off Morse, because any enemy aircraft 
with a corroded antenna connection might pick up the sig-
nal and follow it to the aircraft carrier. Add to this compli-
cation the fact that the naval air arm would not tolerate 
additional receiver equipment being added to their already 
overweight planes. 

The solution to both the transmission format and receiver 
problems came as Meyer and the NRL receiver expert, 
Matt Schrenk, stumbled on plans in QST magazine for a 
shortwave converter that would translate shortwave signals 

The YE rotating antenna atop the foremast of all 
a rcraft. carriers of the WW2 era. 

The YE transmitter (L) 
was huge; it sported 
21 3-inch Weston me-
ters on its front to 
help tune it up. The 
antenna rotator (R) 
followed a motor in 
the base of the trans-
mitter, via synchros. 

down to a frequency that could be inputted to a standard 
broadcast receiver. Since all Navy planes carried receiv-
ers at these lower frequencies, they settled on a method 
of modulation of the shipboard transmitter that put a 
broadcast-band signal on the 250-MHz carrier, as ampli-
tude modulation. Then they could modulate this broad-
cast-band sub-carrier, as it were, with information telling 
the distant aircrew how to get to the aircraft carrier, these 
signals being down-converted to be routed through the 
already-existing low-frequency receiver aboard the plane. 
The best way to do this would be via Morse letters tone-
modulated on the sub-carrier. Different letters would be 
transmitted as a rotating transmitting antenna passed 
through specific compass directions. All the aircrew 
needed to do was know the daily code for which Morse 
letters meant which direction segment. For a simplified 
example, the transmitter on the aircraft carrier could send 
"N" during the time the antenna is directed North, "E" 
for East, "S" for south, and "W" for west, as the transmit-

Continued on page 13 
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(Continued from page 12, YE-ZB) 

ting antenna rotated. The distant aircrew might 
hear a loud E, followed by much softer S, then 
W, then N, and a repeat of the loud E, and so 
on. He would thus know that he is east of the 
carrier. By flying west, he would approach it. 
If the next letter, say S, suddenly started getting 
as loud as the E, he would know he is passing 
by to the southeast of the carrier, and should 
turn to the right to find the carrier. In the actual 
system, not four, but twelve azimuthal seg-
ments were differentiated by Morse letters. 

And this sub-carrier method, besides being 
more secure for the transmitting ship, made reception eas-
ier for the Navy aircraft. All they had to install on the air-
craft was a UHF-to-broadcast converter, feeding the output 
to a regular, already-aboard, receiver on the plane. Most 
Navy planes had RU- 17, - 18, or - 19 radios aboard, these 
being TRF sets that used plug-in coil sets. For single-place 
fighter planes, the coil sets were usually special two-band 
sets, comprising a dual set of coils and a simple lever-like 
bandswitch, so that the pilot, already busy flying the plane, 
wouldn't have to unplug an existing coil set, find the alter-
nate, and plug it in, and then stow the one he had removed 
to keep it from being a missile in the cockpit during ma-
neuvers. The pilot's map board, clipped to his thigh, car-
ried a card telling him what coil-band he had to have in-
stalled to hear the homing signal, which Morse letters 
meant which heading segments, and the ID code of his 
aircraft carrier. 

The ZB converter, 
usually mounted 
atop a receiver. 

This system, like all Navy electronics systems, was code-
named by a simple two- or three-letter nomenclature. The 
shipboard transmitter system, comprising a large 235-250 
MHz transmitter, a long 1-7/8-inch semi-rigid coaxial 
feedline, and rotating reflector-type antenna mounted high 
on a mast, was called the YE or Yoke-Easy system. It took 
synchro-generator signals from the ship's gyrocompass, 
passed these through synchro-differential information from 
the antenna-control motor shaft, and used this net true 
heading of the antenna to switch in the day's prescribed 
code-letters for each 30 degrees of antenna rotation. Time 
and date information, which set the codes, was always 
reckoned as "ship's time/date," never the local time/date at 
the plane's location. Most carriers had a second antenna 
and feedline available, albeit in a less desirable mounting, 
perhaps not as high or clear of other structures, for emer-
gencies, in the event the primary YE antenna was damaged 
[5]. An alternative was to have another nearby major ship 
(like a cruiser) send the YE signals. Identification of the 
particular aircraft carrier was accomplished in the YE sys-
tem by sending directional Morse signals for 9 antenna 
revolutions, and two-letter Morse identification code for 
the full tenth revolution. 

On the aircraft, the war started with the Model ZB "UHF'-

to-broadcast-band converter box that mounted 
close to (or on top of) the RU- 17-series receiver, 
the converter output feeding the RU- 17 loop ter-
minals. The ZB, itself; had four 954 acorn tubes 
used as RF amplifier, local oscillator, mixer, and 
buffer amplifier, and was made by Western Elec-
tric. If the aircraft was outfitted not with the RU-
17 series of receivers, but, instead, with the ARB 
(or CRV-46151) band-switched RCA receiver, 
that receiver's top had two studs to which the ZB 
unit was fastened by the slide-clips on the ZB 
mounting tabs. The ZB, itself, could be tuned 
from about 240 to 260 MHz, the frequency of the 
day being briefed ahead of each mission, and 

In larger and more modern aircraft, the ARR-2 ( left) 
replaced the ZB plus its slave receiver. The ARR-2 
resembled the usual ARC-5 command receiver. 

marked on the aircrewman's map-board. The ARB or RU-
17 would then be tuned, slightly, to maximize the signal 
heard. Later in the war, the ZB was re-named the AN/ 
ARR- , made available to Army Air Corps as well as Navy 
aircraft, who, by this time, used the same command receiv-
ers as the Air Corps, models BC-946B or R-24/ARC-5, 
which, of course, were called CBY-46145 by the Navy. 
This particular model of the command receiver was the 
only one that covered the broadcast band, and its front-
panel adapter socket was intended to host a special adapter 
plug that fed the power to the ARR-1 homing converter, 
while the antenna post of the broadcast receiver was 
jumpered to the output of the ARR-1 (or ZB). In most 
cases, the inclusion of a broadcast-band command receiver 
(BC-946B or R-24 or CBY-46145) in the command rack 
was done only to accommodate the ZB or ARR-1 con-
verter, enabling the crew to home on the fleet. This re-
ceiver would replace the beacon navigation command re-
ceiver IBC-453B or R-23A or CBY-46129) in such situa-
tions. This answers the question many collectors had 
about why the military would have a broadcast-band re-

(Continued on page 14) 
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(continued from page 13) 
ceiver in their aircraft. 
For larger aircraft, such as patrol planes, that carried more 
than three command receivers, it was often desirable to 
keep both a beacon navigation capability and the YE-ZB 
homing capability, and so a version of the ZB was issued 
that had the UHF-to-broadcast-band converter circuit plus 
a miniature-tube version of the broadcast-band command 
receiver, all in one box exactly the size of a regular com-
mand receiver. This was the ARR-2, used in some TBF 
(Avenger) and SB2C (Helldiver) aircraft. This allowed 
very long search-and-kill forays by these aircraft, taking 
off from a carrier and landing on some distant friendly 
base for refueling before returning to the carrier. Navy 
PB2Y-4 (variant of the Liberator bomber) aircraft also 
used this dual-navigation combination of receivers for its 
extremely long ferret or patrol missions. The YE-ARR-2 
part of the navigation allowed these aircraft to know where 
the US fleet was located without the necessity of using 
radio communications. 

It is virtually certain that high-ranking Japanese Navy offi-
cials knew that some sort of radio system was being used 
by US carriers to facilitate the return of their aircraft, a 
persistent problem in their Imperial Navy. Their solution 
was to use short radio transmissions and straightforward 
navigation, which was very difficult in cloud, haze, or in a 
damaged aircraft. Their ferret aircraft, usually seaplanes or 
amphibians, were sent out to try to find signals emanating 
from US carriers or picket ships, but were not equipped to 
receive signals above about 100 MHz except late in the 
war, and apparently they did not stumble on the dual 
modulation scheme used by the YE-ZB system. It is prob-
able that some US planes equipped with ZB crash-landed 
into Japanese hands, and the presence, in them, of a re-
ceiver with 250-MHz tuned circuits must have seemed 
curious, at the very least. However, it should be remem-
bered that after at least one US ferret plane, complete with 
an intact General Radio 3000-MHz-capable intercept re-
ceiver, crashed in Germany in 1943, nothing was done by 
the Wehrmacht about searching for radar signals in that 
frequency region for some 9 months, until after the recov-
ery, in Rotterdam, of a relatively intact British 3000 MHz 
radar set in a crashed Halifax bomber. Perhaps these 
equipment captures just never got the attention of the right 
people. 

Two other homing systems were developed exploiting the 
250-MHz regime, using very similar techniques. The YG 
(Yoke-George) transmitter worked with the ZB converter 
and a broadcast-band receiver like the RU- 19, but was 
employed either in replacement of damaged YE systems or 
on shore to identify and locate landing fields. The YG 
used a flat array antenna, rather than the parabolic-reflector 
type used in YE, with all else being like the YE/ZB. The 
YG had one advantage over the YE: it had an auxiliary 
fixed stub antenna feeding a crystal detector, tuned co-
axial circuit, and an audio filter and meter whose needle 

would follow the Morse signals, thus showing whether the 
transmitter was actually radiating a signal. 

The third system was called YL, used to guide landing 
craft into invasion beaches; it used a dual transmitting 
antenna that produced two overlapping beams, one biased 
to the right and one to the left, with about a one-degree-
wide overlap zone. The YL transmitter repeatedly sent the 
Morse letter A out the right beam and the letter N out the 
left beam. In the overlap region, the A and N overlapped, 
producing a steady continuous tone. This overlap zone 
was aimed by rotating the whole transmitting antenna on 
its base, the rotation being dictated by a hand control and 
the ship's gyrocompass. The idea was to send the narrow 
overlap beam directly toward the beach that was to be in-
vaded, and the landing craft, carrying a ZB converter and 
receiver, would try to maneuver along a path that kept a 
steady tone in the helmsman's headset. All these systems 
enjoyed success mainly because of the "UHF' region in 
which they operated. No other signals were there, and the 
enemy did not explore that region of the spectrum very 
diligently. If they had, they would have threatened our 
carriers far more effectively, and they might have created 
havoc in our invasion efforts, especially in the Pacific. 

For security reasons, during the war most US military air-
craft had thermite destroyer squibs mounted in their sensi-
tive electronics equipment, like some radars, practically all 
IFF transponders, and most jammer equipment. These 
were set to be exploded, destroying the affected equipment 
if the plane crashed, or by manual invocation by the pilot 
or other crewman. A batch of war surplus IFF sets re-
ceived from Fair Radio Sales back in the 1950s was found 
to have several squibs still intact by Tom Martin and my-
self at John Carroll University. I do not know if there was 

(Continued on page 15) 

Remember. the December and April MAARC 

meetings are held at Sully Station. near Dulles Air-

port. Also note that the intersection of Rte 28 and 
Westfields is a full cloverleaf, with local bypass 

lanes on Rte 28. Map: 
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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. 

SERVICES: Professional 
restorations for all TUBE TYPE 
antique table radios, floor model 
consoles, cathedrals, tombstones, 
battery sets, communication 
receivers and music amplifiers. 
Complete overhauls to factory 
specifications. Lacquer sprayed, 
hand rubbed cabinet refinishing. 
Reasonable rates. Free estimates. 
UPS/USPS/FEDEX/Truck shipments 
accepted. 4 year warranty on new 
parts. Bob Eslinger/KR1U, Antique 
Radio Restoration & Repair, 20 Gary 
School Road, Pomfret Center, CT 
06259. Hours: 9am-5pm eastern, 
Tuesday thru Saturday. Telephone/ 
fax: 860-928-2628. E-mail: 
bobeoldradiodoc.com. Please come 
visit us on the web at http:// 
www.oldradiodoc.com or stop by... 
when in the New England area. 

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: JFRADI0@aol.com 

Wanted: AK 70 chassis. This may 

be marked as the Model L chassis. 
The set need not be restored, but 
should have functioning tubes, power 
transformer, etc. Contact Jim Privitera 
at jmprivecox.net or call (540)985-
8698 during the day. 

Book: Mahlon Loomis, who 
experimented and demonstrated 
Wireless in 1864, by sending 
signals 18 miles using 400-foot 
wire antennas, and keying same to 
ground using free power available 
at 2000 foot elevations on top of 
mountains in northern Virginia. 
Loomis received a patent in 1872 
and Corporation Charter by US 
Congress in 1873. Describing his 
work and the File in the US 
Library of Congress is the book by 
Thomas Appleby, Mahlon Loomis 
Inventor of Radio, (c) Copyright 
1967, 188 pages, now available for 
$35 + s&h $5; Contact Svanholm 
Research Laboratories, 1604 Elson 
St., Adelphi, MD 20783 , 
n3rf@earthlink.net , http:// 
N3RF.home.netcom.com 

8th Annual - Tri State Radio Fest, 
SUNDAY, April 22nd, 2012 

Hosted by Pittsburgh Antique Radio 
Society and Buckeye Antique Radio 
and Phonograph Club. Location - 
Center Stage Banquet Hall, 1495 Old 
Brodhead Rd. Monaca, Pa. 15061, 
near the border of Pennsylvania & 
Ohio 
http://www.estesauctions.com/ 
Call: Chris Wells ph. 724 942 1113 
(radioactive55manecomcast.net) 

Wanted: Electronic 
accumulations, including 
collections of electronic parts 
(capacitors, resistors, wire, high-
voltage electrolytic capaci-
tors) from basements, attics, stor-
age units, garages; also elec-
tronics, records, radio vacuum 
tubes, vintage tube amplifiers, hi-
fi components, all vintage related 
audio, large speakers, folded horn 
speakers and cabinets, test equip-
ment. Also want Sencore capaci-
tor checker Model 102 or 103 and 
any literature pertaining to items 
in this ad. I will make the best 
cash offer; please call Alan 
Feinstein: 240-478-1600 or 410-
740-5222. 

YE-ZB, continued from page 14... 

any such emergency destruction system in the ZB adapter. 
Anybody hear of such? 

References: 
[1] The SE950 had a loop input feature for use with a Kol-
ster loop, and this input circuit was removed. 
[2] Diamond, H., "Performance Tests of Radio System of 
Landing Aids," Proc. IRE, 22, 1, pp 120,ff., January 1934. 
Also see other papers, same issue of Proc. IRE. Also see 
Lyon, Ed, "A Century of Aeronautical Radio," Radio Age, 
35, 9, pp 1,ff. September 2010. 
[3] Uda, Shintaro, "Radiotelegraphy and Radiotelephony 

on Half-Meter Waves," Proc. IRE, 18, 6, pp1047 if., June 
1930. 

[4] Esau, Abraham, and Walter. M. Hahnemann, "Report 
on Experiments with Electric Waves of About 3 Meters: 
Their Propagation and Use," Proc IRE, 18, 3, pp471 if., 
March, 1930. 
[5] It has been reported that, during the Battle of Midway, 
on USS Yorktown the YE feedline was shot away, the trans-
mitter continuing to feed an arc that developed in the dam-
age. As a result, almost a fifth of her planes thought to 
have survived the attacks on the Japanese carriers became 
lost on trying to return to the fleet. 
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Mid-Atlantic Antique Radio Club 
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14,41-A/ZC /leur Ceten4erf 
Sun., Mar 18 MAARC meeting at the Davidsonville Family Recreation 

Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:30. Display table radio year = 1947, Presenta-
tion: Steve Hansman on cone speakers (and the RCA 100-A). 

Thurs.-Sat., Mar 22-24 Antique radio Charlotte, Sheraton Airport Charlotte Hotel, 
1-85 South at Exit 33, Charlotte, NC. Giant 2-day flea 
market, with LeMans start Friday AM, Old Equipment 
Contest, seminars, and 2 big auctions. Hosting TCA 
meeting this year and the Special Charlotte International 
Cryptologic Symposium. Contact: CC-AWA 2012, do 
Chip McFalls, 742 Southern High School Rd., Graham, NC 
27253, or visit www.CC-AWA.org on the web. 

Sun., Apr. 15 MAARC meeting in Northern Virginia, at the Sully Station 
Community Center, Sequoia Farms Road off Westfields, near 
Dulles Airport. See p. 14 for map and directions. Tailgating at 
11:30, meeting at 1:30. Display table radio year = 1948, 
Presentation: Paul Bernhardt on the rail gun. 

Sun., May 20 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:30. Display table radio year = 1949, Presenta-
tion: Don Cavey on the Blonder-Tongue agile modulator. 

Hamfests: They'll start again as the weather eases—check the ARRL website. 

Radio Age • March 2012 MAARC's web site: www.maarc.org page 16 




