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Rauland, Zenith, and Tubes 
BY LUDWELL SIBLEY 

rr he Zenith Radio Corporation was primarily a radio 
manufacturer. However, it played a role in the tube 

industry by developing new tube types. Its subsidiary, 
the Rauland Corporation, made all the picture tubes for 
Zenith's TV sets. Rauland and Zenith each sold 
receiving tubes in the replacement market. 

RAULAND 

Named for founder Einar Rauland, this was a free-
standing radio manufacturer dating from 1919 
(originally as All-American Mohawk). Responding to 
the beginnings of TV development and manufacture in 
the Chicago area just before WW II, the Rauland 
Corporation equipped itself to make CRTs by buying a 
packaged tube-production facility from the North 
American branch of the British TV firm Baird. It made 
a first batch of 12DP7 radar indicators early in 1942. It 
also made five-inch radar tubes and, by 1946, ten-inch 

and 12-inch picture tubes [ 1]. 

When Zenith entered TV production in 1948, it bought 
control of Rauland. Tube development centered on 
refinements like improved ion traps and screen 
surfaces. In 1949 Rauland produced the 12UP4A, the 
first picture tube with a filter-glass faceplate to 

suppress reflections from room lighting on the picture, 
making Zenith the initial TV manufacturer to offer this 

feature. 

The sidebar on page 3 lists picture tubes and CRTs that 
Rauland registered with the Electronic Industries 
Association or its predecessors up to 1961. (The two 

(Continued on page 3) 

Figure 1. Tube museum in Rauland's lobby—just 
prior to the company's liquidation auction. ( Photo 
credit: Adolf Schmidt.) 



M ID-
ATLANTIC 
ANTIQUE 
RADIO 
CLUB 

MAARC Board of Directors 

Officers 

President 
Geoff Shearer 
14408 Brookmere Drive 
Centreville, VA 20120-4107 
703-818-2686 
gshearer@cox.net 

Vice President 
Paul Farmer 
(See address, phone, & email under 
Membership Chair below) 

Treasurer 
Rod Matzko 
3 Coloma Court 
Sterling, VA 20164-5507 
703-406-2713 
matzko@erols.com 

Radio Age Co-Editors 
Ed Lyon 
11301 Woodland Way 
Myersville, MD 21773-9133 
301-293-1773 
lyon@fred.net 

Brian Belanger 
5730 Avery Park Drive 
Rockville, MD 20855-1738 
301-258-0708 
bcbelanger@aol.com 

Membership Chair 
Paul R. Farmer 
P.O. Box 352 
Washington, VA 22747-0352 
540-987-8759 
oldradiotime@hotmail.com 

Webmaster, www.niarc.or 
Fred Newberry 
2405 S. Inge Street 
Arlington, VA 22202-2425 
703-683-2350 
oldradios@comcastnet 

Directors 

Lynne Bushong 
301-206-5353 
Ibushong13@aol.com 

Steve Hansman 
410-974-0561 
shansOla@comcast.net 

Tom Houghtaling 
804-399-3017 
tomsoldtvs@aol.com 

Kevin Lenehan 
410-203-0319 
kevin.lenehan@motorola.com 

Domi Sanchez 
301-681-3979 
radiodome@mindspring.com 

Charles Scarborough 
703-532-1757 
cscarborough@nvcc.edu 

Willie Sessoms 
410-298-8474 

Eric Stenberg 
703-780-7391 
ex301a@aol.com 

Richard Young 
703-897-9182 
rjyoung007@aol.com 

Back Issues of Radio Age 
are $2.50 per issue, postpaid. 
Address orders to Member-

ship Chair Paul Farmer and 

make checks payable to 
MAARC. Two first-class 

stamps per order help defray 

MAARC mailing costs. 

The entire contents of this publication are copyright ©2004 Mid-Atlantic 
Antique Radio Club, unless specifically marked otherwise on each article. 

Generally, all articles in Radio Age may be reprinted, provided specific 
permission is first obtained from a Radio Age editor (and the copyright 

holder, if not Radio Age) and full credit is given. 

Editor this issue: Brian Belanger 

Design and production: Brian Belanger. Proofing: Ted Hannah 

ABOUT MAARC and RADIO AGE. Radio Age became 
the monthly newsletter of the Mid-Atlantic Antique Radio 

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

Subscription to Radio Age begins with the next available issue 
after the membership application and dues are received. Dues 
are $20 per year in the US, $30 in Canada, and $45 elsewhere, 
all payable in US dollars. Two-year, three-year, and life 
memberships are available; contact the Membership Chair (see 
column at left). All checks are payable to MAARC and, for new 
members, must accompany the membership application, which 
is available from the Membership Chair or the MAARC website 
(www.maarc.org). If you change your mailing address, email, or 
phone number, please notify the Membership Chair immediately 
so corrections can be made to Radio Ages' mailing list. The Post 
Office will not forward your newsletters. 

Back issues of the MAARC Newsletter from Vol. I, No. 1 
(August 1984) and most issues of Radio Age from Vol. 1, No. 1 

(October 1975) are available for $2.50 each postpaid from the 
Membership Chair. Make checks payable to MAARC. 

Submissions to Radio Age are welcomed. Typewritten copy is 
preferred to handwritten. Articles should be submitted in PC 
format via email or on a 3.5-inch diskette in ASCII (such as 
WordPad), MS Word (Windows), RTF, or Word Perfect format, 
without fancy formatting, because the editors will have to 
modify it anyway. Photographs, if hardcopy, should be high 
quality black and white or color. Softcopy graphics files should 
be in TIFF or JPEG formats; contact the editors for further 
guidance. Send your submission to either editor and include 
your name, address, phone, and email. 

MAARC MONTHLY MEETINGS. Unless otherwise 
announced, MAARC monthly meetings are held at the Seventh 
Day Adventist Church in Burtonsville, Maryland. Consult 
"MAARC Your Calendar!" in this issue for dates and times. 
Park in the lot behind the church but do not block the fire line to 
the rear parking lot. Entrance to the meeting is through the 
gymnasium door. 

To 1-695 

Maryland Rt. 198 

M
c
K
n
e
w
 l

q 

]Church 

To 1-495 

New Hope Seventh Day Adventist Church 
15121 McKnew Road 

Burtonsville, Maryland 
(McKnew Road is 1.5 miles west of 1-95 

and 3/4 mile east of U.S. 29.) 
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(Continued from page I) 
general types of tube are identifiable by the P4 black-
and-white phosphor for TV vs. P7 for other uses like 
radar.) Rauland kept up with the 1950s race toward 
bigger tube sizes. It was not a pioneer in commercial 
color-TV tubes, introducing one in 1963, even though 
the Zenith research lab had had a working model of a 
tricolor picture tube in 1950 [2]. The company also 
designed and made tubes for projection-type receivers. 

Rauland made a wide range of light detectors, having 
bought G-M Laboratories, a phototube firm across the 
street from its plant on Knox Ave. This led to wartime 

research on tubes for night-vision devices. 

In the early 1950s, Rauland set up a development lab 
and produced a pilot run of transistors, hoping that 
Zenith would use them in its hearing aids. However, 
Zenith turned to Raytheon for its transistors. 

Rauland did successful development work on flat-faced 
radar display tubes in the early 1950s and produced a 
projection CRT (similar to the RCA 7QP4) for use with 
the CBS color-wheel TV system. 

The Rauland product line included a variety of special-
purpose and military tubes: scan converters like the 
8098, image intensifiers, tubes for flying-spot scanners, 
a traveling-wave CRT for observing fast transient 
signals, a high-intensity 12-inch black-and-white 

projection tube with internal Baker-Schmidt optical 
system, a flat-faced data-recording tube with 3-inch by 
8-inch oval screen, shutter tubes, etc. These products 
competed with the specialty lines of DuMont, ITT 
Farnsworth, Raytheon, and RCA. 

Figure 2. Another view of the Rauland tube display. 
(Photo credit: Adolph Schmidt.) 

Picture Tube / CRT 

Registrations by Rauland 

1947 10FP4 
1949 12LP4A, 12UP4, 16AP4A, 16EP4 
1950 16GP4, 19AP4B, 22AP4 
1951 7RP4, 17HP4, 20HP4, 24BP4 
1952 27AP4 
1953 IORP4, 10VP15 
1954 17LP4A 
1955 I2AFP7*, 12AGP7 
1956 10AEP4, 22CP7*, 22DP7* 
1957 17CLP4, 2ICUP4, 24AJP4 
1958 14AUP4, 17CRP4 
1959 17DQP4, 23JP49 
1960 19AJP4, 23ANP4 
1961 19BDP4 

* and other non-P4 phosphors 

Rauland made cadmium-sulfide photoconductors for 
Zenith's "Flash-O-Matic" TV remote control. 

In the late 1980s, another Zenith-Rauland branch, the 
Lucitron Co., did development work on flat-panel 
("picture on the wall") color TV tubes, and on a "flat 
tension mask" planar-face tube for data display [3]. 

The Rauland operation was auctioned off in 2000 as 
part of the general liquidation of Zenith. Figs. 1 
through 3 show a tube museum in the lobby of 
Rauland's plant, just before the liquidation auction. 
Hopefully some tube collector saved the contents of 
the museum. 

Tkís Issue 
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Figure 3. A third view of the Rauland tube display, 
showing a CRT developed by Rauland for Zenith. 
(Photo credit: Adolph Schmidt.) 

TUBE R & D BY ZENITH 

Zenith did a fair amount of tube development, led by 
Dr. Robert Adler. He was responsible for devising the 
Phasitron modulator tube for FM transmitters, an 
alternative to Major Armstrong's modulator design. 
This tube was turned over to GE and, after much 
refinement, commercialized as the 2H21 and 5593 
tubes in GE's postwar line of FM and TV-sound 
transmitters (Fig. 4). 

Reflecting Zenith's corporate interest in hearing aids, 
Adler in 1946 published details of a subminiature 
"reentrant" pentode amplifier tube. Operating as two 
triodes in cascade, it gave a gain of 250-500 with 45-
volt plate supply [4]. Raytheon commercialized it as 
the CK511X (Fig. 5), although it never gained 
popularity. 

Figure 4. The GE type 2H21 tube. In this photo the 
two getters at the top have not been fired, ; probably 
to better show the internal construction. 

RAYTHEON COMPANY, Westwood Mass 

Figure 5. The CK511X, Dr. Adler's "reentrant" 
pentode (two triodes in tandem) as made briefly by 
Raytheon. This tube was never a commercial 
success. 

The Zenith lab designed what became the 6BN6 gated-
beam FM detector tube, a unit acting as a combined 
limiter-discriminator and audio amplifier [5]. Also 
turned over to GE for production, it fairly swept the 
TV-set and mobile-radio markets in the early 1950s. 
(I've wondered why it wasn't used in hi-fi FM tuners or 
even table radios, which stuck with the traditional 
limiter-and-discriminator or ratio-detector setups up to 
the end of the tube era. It turns out, on checking GE's 
application notes, that the distortion level of the 6BN6 
is at least 1.6 percent with a modulation swing of only 
25 kHz, and so is unsuited to wideband [broadcast] 
FM.) 

In the same era there was concern over the need for a 
cheap, high-performance preamp tube for UHF TV 
receivers. Dr. Adler was responsible for development 
of a miniature traveling-wave tube suited to 100-1000 
MHz use, about the size of a stretched 6AQ5 (Fig. 6) 
[6]. However, it — and other proposed UHF-TV 
preamps like Sylvania's 6BA4 disc-seal tube or GE's 
6BY4 ceramic triode — did not reach practical use. In 
1958 he also co-developed an electron-beam 
parametric amplifier tube, another UHF preamplifier 
that found use in radio telescopes. 

Another tube developed by Zenith and produced by 
GE, this time for color-TV demodulators, was the 
6AR8 beam-deflection balanced modulator from 1954. 

MICROTUBES INC. 

This was a tiny operation started in 1939-40 to make 
truly small tubes. It comprised owner Ed Ewing and 
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Figure 6. The Adler 
parametric amplifier 
(Photo credit: Jeremy 

electron-beam travelling-wave 
tube described in the text. 
Harmer.) 

three or four women assemblers. It released a line of 
three battery-powered tetrodes of about 2/3 the length 
of later subminiature tubes: the 3401 and 3402 voltage 
amplifiers and 3403 power tube. Zenith bought the 
company in 1945, with the intention of making tubes 
internally for Zenith hearing aids in case Raytheon 
could not deliver. However, Zenith's first aids used 
regular miniature tubes, and Raytheon subminiature 
types later won out. However, Dr. Adler was 
"enthralled" — his word — at gaining a tube lab and 
an experienced tube builder to run it! 

TUBES FOR THE REPLACEMENT MARKET 

Besides picture tubes, Rauland sold a line of common 

receiving tubes for the radio-TV repair market in the 
'50s. Examining new-old-stock tubes of a dozen or so 
types, branded Rauland, I found that each carried the 
"source code" 274, indicating manufacture by RCA. 
Zenith apparently shut down the Rauland brand and 
replaced it with their own in the early 1960s. 
Examining another dozen Zenith-branded types 
showed source codes for makers besides RCA, like 
"312" for Sylvania. 
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ERRATUM 

The last lines of Leigh Bassett's article, 
"Precision Mica Capacitors in the Grebe 
Synchrophase" (August 2004 Radio Age, 
pages 12 and 13), were inadvertently left out. 
Our apologies to Leigh. Here is how the 
article should have ended: 

It appears that all parts tested would work as 
well today as the day they left the factory. Its' 
nice to find a company that did it right the first 
time. 
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Repairing Veneer Damage 
BY ERIC STENBERG 

2004 ERIC STENBERG 

If you restore radios with wood cabinets, sooner or later you will have to deal with veneer problems. I 
suppose it is possible to avoid them by buying only 
radios without veneer damage, but then you will have 
to pass up some nice projects and select only those 
radios that need simple re-gluing and refinishing. There 
is no reason to limit yourself because veneer patching 
is not that difficult. In this article I discuss how to 
repair edge chips and remove veneer blisters 
(bubbles) . Fig. 1 shows a cathedral radio cabinet that 
exhibits both of these problem. 

Topic 1: Repairing Edge Chips 

Repairing small edge chips like those shown in close-
up in Fig. 2 is an easy veneer project to start with. The 
steps employed are the same as with larger veneer 
patching jobs, but the size makes them less daunting. 
The only difficult part is deciding whether to do it at 
all. If the chipping is very minor or not on a prominent 

Figure 2. Close-up of the veneer edge chips to be 
repaired. 

edge you may decide you can live with the character 
flaw. You can rub some stain that matches the cabinet 
color into the chip area before re-coating with lacquer. 
Make sure you do this before stripping the old finish so 

that the old lacquer will keep the 
veneer around the chip from being 
stained. Alternatively, if you are going 
to strip the cabinet and use tinted 
lacquer to recolor, that should take 
care of it when you spray it on the 
whole set. 

Figure 1. The cathedral cabinet used to illustrate the procedures 
described in this article. Note the veneer chips along the bottom of the 

cabinet ( left) and the blisters such as the one in the lower center of 
the photo. 

However, if the chips are large enough 
or in a particularly obvious spot you 
may have no choice but to patch the 
veneer at those places. I'm going to 
describe how I have been doing this. 
These techniques are found in cabinet 
repair books and articles and are no 
big secret. They just take a little 
practice, maybe. One caveat about 
expectations — veneer patches are 
rarely totally invisible repairs. If you 
look closely they will be noticeable. 
They just tend to look a lot better than 
the hole they replace. 

The first step is to find some veneer 
similar to the veneer on the radio, both 
in wood type and thickness. For chips 
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Figure 3. Scribing the old veneer layer by cutting 
around the new patch. Note that the new patch 
extends beyond the cabinet edge to provide a handle 
to grab onto. The excess will be removed later. 

you don't need a lot. One of the best sources is junker 
cabinets (proof that just about all radio parts are 
potential salvage). 

Next cut a piece of the patching veneer just a little 
larger than the missing area you are replacing. Two 
rules here: 

First: Line up the grain of the veneer with that of the 
patch. The veneer patch grain must run parallel to the 
veneer grain being patched. It is easier to cut with the 
grain, and repair seams in the direction of the grain are 
the most invisible. 

Second: When you do have to cross the grain, do not 
cut straight across it. Cut at an angle to the grain. This 
will help make the repair less noticeable. Figs. 3 and 4 
illustrate appropriate shapes of patches. Note how I 
used angles when going across the grain. Even sharper 
angles would be better, but that would also entail 
removing more of the original veneer, so 1 made the 
compromise. I made the patches quite a bit longer than 

needed so I have something to hold onto. The excess 
will over-hang the edge of the cabinet and be trimmed 
off later. 

Next, lay your patch pieces on the cabinet over where 
they are going to go. Then carefully scribe around them 
with the tip of a sharp X-Acto type blade. That is what 
is happening in Figs. 3 and 4. Now, using the scribe 
lines as a guide, carefully cut away the portions of the 
original veneer inside the lines. When done, your 
patches should fit tightly in the resulting holes. Fig. 5 

Figure 4. Preparing the second patch. You can see 
the cuts around the damaged area where the 

splintered veneer will be removed to accommodate 
the patch. The remaining bits of old veneer in the 

patch area can be popped off by prying gently with the 
tip of the knife. 

shows what this should look like. 

Now you are ready to glue. (Elmer's Carpenter's Wood 
Glue works well.) Often the original veneer around a 
patch is loose, so be sure to inject some glue under 
these loose areas at this time. Then put glue on the 
patch areas and press your patches in place. With a wet 
paper towel, wipe off any excess glue that squeezes 
out. Be sure the patches stay in place, however. 

Figure 5. Here the two patches have been cut and 
the old veneer has been removed from the areas to 

be patched. 
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Figure 6. After placing wax paper and a wood block 
over the chip repair area, clamp the area tightly. 

Clamping is essential for a glue job to work right. 
Place a piece of wax paper over the job to keep the 
clamp blocks from being glued to the work. Then use 
some scrap wood as clamp blocks to both protect the 
cabinet and spread the force of the clamps. Fig. 6 
shows the clamps in place. The clamp blocks should 
come to the edge of the cabinet but not overhang it 
much, if at all. (You don't want pressure out over the 
edge.) 

Also, be careful when placing clamps across a radio 
cabinet, particularly across the open back. It may not 
have sufficient strength to take that much force. You 
may need to brace it or put a long piece of wood across 
the back for the clamps to hold onto. This isn't a job 
requiring an excessive amount of force anyway. Just 
make sure the clamps are firm. Let the glue dry 
overnight. 

Figure 9. The patches do show, but the result is a 
considerably better appearance than the "before" 
condition. 

Figure 7. After the glue dries, the patches are ready 
to be trimmed off at the cabinet edge. This step 
requires care and a very sharp knife blade. 

Figure 8. After the excess veneer has been trimmed 
along the edge of the cabinet I lightly sand the edge 
smooth using a piece of fine grit sandpaper glued to a 
flat stick such as a wood paint stirrer. 

When the glue is dry, remove the clamp arrangement 
and you should see something like Fig. 7. At this point, 
turn over the cabinet, resting the patches flat on the 
workbench, and cut most of the excess patch away 
from the backside using a utility or X-Acto knife. Then 
turn the cabinet over and, from the front, sand or file 
the edges of the patch flush with the edge of the 
cabinet. I glued a fine grit piece of sandpaper to a thin 
wood stick (Fig. 8). I find this is a bit safer than a metal 
file and still stiff enough to get a good flush end when 
used perpendicular to the cabinet. 

Now do whatever is needed to finish the cabinet. Figs. 
9 and 10 show the results after refinishing. As noted 
above, it is possible to see the repair when you look 
closely. And, since you did the work it will always be 
something you see. However, from a distance you can 
hardly tell it is there. Most people don't admire radios 
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Figure 10. From a distance the repaired edge chips 
are not at all obvious. 

from three inches away, so they will likely never 
notice. In any case it looks better than the chips! 

Topic 2: Blisters 

Veneer blisters or bubbles are places away from the 
edges of a panel where the veneer has become unglued 
and started to lift up, causing a bump where things are 
supposed to be flat. They are unsightly and annGying to 
say the least. 

Blisters can occur in old veneer, usually caused by 
moisture creeping in. But more often I've seen them in 
replacement work, probably due to inadequate 
clamping while the glue dried. Insufficient glue could 
also be the cause. Whatever the reason, it can be quite 
disheartening to see such bumps after putting in the 
work of replacing a large piece—especially since they 
don't usually show up right away. This is why you may 
inherit a problem of which a previous restorer was 

Figure 11. Begin the blister repair by making a cut 

through the blister along the grain. 

Figure 12. While gently prying up one side of the 
blister with the knife tip, insert glue under the veneer 
with a glue syringe. 

unaware. This was certainly the case with the radio 
used as an example here. The front veneer appeared to 
be a replacement, and it was blistering, as can be seen 
in Fig. I. 

Fortunately, veneer bubbles aren't that difficult to deal 
with. First, take a sharp razor blade knife and carefully 
cut a slit down the length of the blister along a grain 
line in the wood (Fig. 11). Then get out your handy-
dandy wood glue syringe and carefully insert the tip 
into the slit (Fig. 12). You might need to use the tip of 
the knife gently to raise an edge of the slit to get the 
syringe tip under the edge. But be very careful not to 
break or split the veneer. Squeeze a little glue in. Then 
pull out all your surgical instruments. 

Press down firmly on the blister. In the previous step 
glue was inserted only under one side, and this will 
force it to the other side as well as forcing out the 
excess. If you have a veneer roller tool, use it to press 
the blister down well. Wipe off any excess glue with a 
wet paper towel. Don't be shy about squeezing out the 
excess since you don't want to trap too much glue such 
that the veneer cannot lay flat. A hard lump from dried 
glue is much worse than a blister. (But it's easy to 
avoid.) 

The next step is clamping. I cannot over-emphasize 
the importance of clamping in making wood glue 
behave. You will need some scrap wood for clamp 
blocks and lots of clamps. The clamp blocks protect 
the veneer from the clamps and spread out the force. 
Lay a piece of wax paper over the repair to keep the 
clamp blocks from being glued to the cabinet (which 
would really detract from the appearance!). Fig. 13 
shows the clamps in place. I like to place one directly 
over each blister repair and crank them down fairly 
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Figure 13. After inserting the glue, the blister is 
clamped tightly. (Use wax paper between the veneer 
and the clamp block.) 

hard to help ensure that the veneer is completely flat. 
Be careful not to stress the cabinet in directions in 
which it may be weak, lest you crush the cabinet. 
Leave the clamps on overnight. 

The next day, remove the clamps. Hopefully you will 
see a nice flat surface ( Fig. 14). This type of repair can 
leave some glue residue on the surface since the 
clamping will probably squeeze out more excess glue. 

Figure 14. If all goes well, when the clamp is 
removed the blister will be gone, as it is here. 

One way to avoid that: when first putting on the 
clamps, apply the pressure for a few minutes, remove 
the clamps, quickly wipe off any excess glue, then re-
clamp. In any case you should do this repair before any 
refinishing work. If you are not going to refinish, you 
may have to polish residue off with a mildly abrasive 
cleaner, or very fine grit wet sanding. (Try 0000 steel 
wool and mineral or lemon oil, but don't rub too hard 
or too long on old lacquer.) This is the only potentially 
tricky part about this kind of repair.. 

1 

Expert Local Repairs 
Leigh Bassett of Golden Age Radio fame has opened a 
shop in the Laurel area specializing in the repair of 

vintage radios and amateur radio equipment. 

Call for info (301) 595-5349 most mornings 

Shipping address and local drop-off I pick-up: 
ATS do Schiller's Packaging Plus 

3507 Ft. Meade Rd. Laurel. MD 20724 

Service provided by 
ATS, Inc., PO Box 2509, Laurel, MD 20709 

If it glows, we fix it' sm 
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Antique Radio and TV Museums - Part 3 
BY BRIAN BELANGER 

[This is part three of a three-part ail ide. Parts one and two appeared in the 
April and June 2004 issues of Radio Age, respectively.] 

Musée des Ondes Emile Berliner 
Montreal, Quebec 

This museum of the sound industry and technology in 
Quebec is broader than just radio and TV. It opened in 
January 1996 and is located in a historic RCA Victor 
factory near the Saint-Henri Metro Station. The 
museum includes quite a few antique radios and some 
TV sets, microphones, wire recorders, and much more 
in the area of phonographs and records. Special 
exhibits are featured from time to time. At the time of 
this writing, a special Marconi exhibit is on display. 

The museum honors Emile Berliner of phonograph 
fame, who moved from Germany to Montreal around 
1900 and established a manufacturing operation. Check 
out their nice website—lots of colorful pictures. 

Location:  
1050 Lacasse Street 
Montreal, Quebec 
Canada H4C 2Z3 
(514) 932-9663 

Website: 
http://www.berliner.montreal.museum/ 

Admission:  
$3 adults, $2 students and seniors 

Hours: 
2 to 5 p.m., Friday, Saturday, and Sunday 

Southern Appalachian Radio Museum 
Asheville, NC 

A group of hams in the Asheville area had been talking 
about the possibility of establishing a radio museum in 
the area, and late in the summer of 2001 this new 
museum opened its doors. The local community 
college provided space for the museum. 

The museum has a growing collection of antique 
broadcast and ham radios and an operational ham 
station (W4AFM). The American Radio Relay League 
(ARRL) provided a grant to get the museum started. 

Location:  
Elm Building 
Asheville-Buncombe Technical Community College 

Website: www.SARadioMuseum.org 

Hours: Wednesdays, 1 to 4 p.m. 

United States National Marconi Museum 
Bedford, NH 

The Guglielmo Marconi Foundation, U.S.A. has been 
working to establish a museum in Bedford, New 
Hampshire. Marconi spent much of his childhood in 
Bedford, England, so having the museum in the 
historic district of Bedford, NH, makes sense. The 
Foundation had acquired a historic building in the heart 
of Bedford, but late last year, controversy developed as 
to whether the town of Bedford would continue to 
lease the building for the museum. I have not been able 
to verify the current status. Their website contact did 
not respond to my inquiries. 

The museum was supposed to open around 2007 but 
the Foundation has already acquired much old 
equipment for display—early Marconi wireless 
equipment plus artifacts showing the evolution of radio 
up to modern cellular telephones. The 14,000-square 
foot building was to have included the John Frey 
Technical Library, with thousands of radio magazines 
and books, a restoration room, machine shop, and a 
lecture room. The museum had intended to add an FM 
radio station. 

The Foundation's Marconi Legacy Fund sponsors 
scholarships to students in broadcasting. 

Given the questions regarding the building lease, we 
will have to continue to monitor this one to see 
whether the museum actually goes forward. 

Location:  
The Guglielmo Marconi Foundation, U.S.A., Inc. 
18 North Amherst Road 
Bedford, NH 03110 
Phone: (603) 472-8312 
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Fax: (603) 472-3622 Voice of America land Gray] Radio Museum 
email: info@marconiusa.org 

Website: http://www.marconiusa.org 

Vintage Radio and Communications Museum of 
Connecticut, Inc. 
East Hartford, CT 

(Soon to be in Windsor, CT) 

Opened in 1990, the museum in 2001 acquired an 
85,000-square foot factory building in downtown 

Windsor, Connecticut, and hopes to make a successful 
transition from its current smaller building in East 

Hartford to this huge new location. Of course extensive 
and expensive renovation is needed before the museum 
can move into its new quarters. Because the museum is 
in this transition phase at the time of this writing, you 
should check before visiting to determine which 
facility (if either) will be open during the time of your 
visit. You will likely need to make an appointment. 

The museum includes displays of radio, television, 
motion picture and television equipment, as well as 
advertising and memorabilia. An extensive museum 
library is available for researchers. A ham club is 
affiliated with the museum. 

Eventual Location:  
33 Mechanic Street 
Windsor, CT 

Mailin2 Address:  
The Vintage Radio and Communications Museum of 
Connecticut 
PO Box 894 
Windsor, CT 06095 

Website: www.nationalcommunicationsmuseum.org 

Suggested donation when visiting:  
Adults: S5 
Seniors: $3 
Students (13-18): $2 
Children 12 and under free 

Memberships:  
Individual $25 per year 
Family $40 per year 
Senior Citizen $20 per year 

Members received free admission to the museum, half 
price on special events, classes, and lectures, and the 
quarterly newsletter. 

Bethany, OH 

For many years beginning in 1944, the Voice of 
America operated a huge transmitting station complex 
(the Bethany Site) in West Chester Township, near 
Cincinnati. In addition to the building housing the 
high-power shortwave transmitters, the site had a giant 
antenna farm, most of which has been removed. In 
1995 The Voice of American decommissioned the site 
and about 330 acres was turned over to the township as 
parkland. A group of retired VOA people teamed with 
the local VFW Post to create an organization called 
Veterans' Voice of America and convinced the 
township to turn the old transmitter building into a 
radio museum. 

The 25,000-square foot building is in need of major 
repairs, and a group of volunteers is working hard to 
raise the funds to refurbish it. The group has already 

raised hundreds of thousands of dollars from local 
businesses to pay for the renovation. When the project 
is completed, the Bethany transmitter building will also 
house the Gray History of Wireless Museum, formerly 
located at the PBS station in Cincinnati, WCET-TV. 
Jack Gray, who founded that museum, got interested in 
wireless around the time of World War I and worked as 
a Marconi shipboard operator for a time. He worked 
for Crosley, later as an engineer for station WLW, and 
still later as the transmitter supervisor for the Voice of 
America Bethany station, which Crosley had a contract 
to operate for VOA. Jack had assembled a massive 
radio collection, and he established a non-profit 
organization to operate the museum, which after his 
death moved to WCET. The Gray Museum, though it is 
housed at the VOA site, will maintain a separate 
independent board of trustees to ensure the future care 
and preservation of the collection. 

The new VOA site will provide additional space for the 
Gray collection. At the time of this writing, the Gray 
collection is being moved to its new home and with the 
building refurbishing underway, things are a bit 
unsettled. It will be several years before the complex 
will be completed, but tours can be arranged now if 
you phone ahead. 

To schedule a tour, contact 
Chrisbell Bednar 
(513) 759-7305 

Website: http://www.veteransvoa.comm 
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A Radio Pioneer - R. A. Heising 
BY BRIAN BELANGER 

ost radio collectors are very familiar with radio 
pioneers such as Marconi, de Forest, and 

Armstrong. There are many others who contributed to 
radio's development whose names are much less well 
known. From time to time Radio Age will profile such 
individuals. In this issue R. A. Heising (Fig. 1) is the 
featured radio pioneer. Unfortunately there is some 
confusion about his first name. In the first half of the 
20`h Century most technical publications used only the 
initials of people, so most of my sources just say "R. A. 
Heising." Reference 1 refers to Heising as Reginald A. 
Heising, but References 2 and 3 call him Raymond A. 
Heising. I will assume Raymond is correct, at the risk 
of being wrong. 

When amplitude modulated (AM) radiotelephony first 
began, engineers were uncertain as to how to modulate 
the RF carrier with sounds from the microphone. 
Often, microphones were inserted in the high-power 
output sections of the transmitter, for example, using 
the microphone to vary the resistance between the 
transmitting antenna and ground. Such schemes often 
meant that touching the microphone could result in a 
severe shock for the announcer. Another problem was 
that when the microphone was required to carry high 
currents, it could become so hot that water cooling was 
necessary. As transmitter power levels began to climb, 
these early modulation methods became still more 
unwieldy. While researchers tried to develop more 
rugged microphones to handle higher powers, there 
was certainly a need for better way to create the AM 
signal. Electrical engineer Raymond A. Heising devel-
oped the successful method most commonly used to 
accomplish this. Later, other modulation methods 
appeared, but Heising modulation was widely used for 
decades. 

Born in Albert Lea, Minnesota, August 10, 1888, 
Heising received an EE degree from the University of 
North Dakota in 1912 and a Master of Science degree 
from the University of Wisconsin in 1914. After 
graduation he joined the Western Electric Company's 
research laboratory (later Bell Labs) and worked on 
radio for much of his career. His basic patent on 
modulation was applied for only six weeks after he 
started working for Western Electric. In 1921 he won 
the Morris Liebmann Memorial Prize of the Institute of 

Radio Engineers for his work on modulation. In 
addition to modulation research, he developed a very 
early vacuum tube voltmeter [3]. Other areas of 
research included carrier current systems and multiplex 
radio transmission. 

During World War I he served on the National 
Research Council's Subcommittee on Wireless 
Communication between Aircraft. He was a key player 
in the Bell System's path-breaking Atlantic radio 
telephone link between Arlington, Virginia, and Paris 
in 1915. He served as President of the Institute of 
Radio Engineers in 1939. By World War II he was 
researching piezoelectric phenomena and became an 
expert on crystals for frequency control. During his 

Figure 1. R A. Heising, Bell Labs engineer, whose 
scheme for achieving amplitude modulation was 
widely used in the early days of radio. 
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career he received 117 patents. 

The basic concept in Heising modulation, sometimes 
called plate modulation, is simple. The microphone is 
inserted in the grid circuit of a vacuum tube (the 
"modulator tube"), often through a small coupling 
transformer, and the sound causes the plate current of 
the tube to vary per the audio signal. This signal is 
imposed on the plate voltage of the oscillator tube, 
creating the amplitude modulation. Modulating the 
oscillator was common in small early AM transmitters, 
but it does not lead to good frequency stability. 
Transmitter designs evolved quickly towards isolating 
the oscillator section from subsequent amplifier 
sections. Modulating the final class C stage proved to 
be preferable to modulating the oscillator. 

With Heising modulation, the microphone needed to 
carry only tiny currents, and it operated at safe low 
voltages, so that relatively inexpensive microphones 
could be used. Heising's modulation scheme is 
described in two classic journal articles: "The Audion 
Oscillator," in the April and May 1920 issues of the 
Journal of the American Institute of Electrical 
Engineers, and "Modulation in Radio Telephony" in 
the August 1921 issue of Proceedings of the Institute of 
Radio Engineers. Most radio textbooks of the 1920s 
and '30s include a description of Heising modulation 
[4,5] 

Heising's colleagues at Bell Labs said, "His 
contributions to the radio art are widely recognized and 
utilized throughout the world." 

References: 

I. Edgar Felix, "Radio Personalities III, R. A. 
Heising," Radio Broadcast, June 1922, pp. 132-134. 

2. Orrin E. Dunlap, Jr, Radio 's 100 Men of Science 
(New York: Harper & Brothers, 1944) 

3. A History of Engineering and Science in the 
Bell System: The Early Years (1875-1925) 
(Indianapolis, IN: Bell Telephone Laboratories, 1975). 

4. Mary Texanna Loomis, Radio Theory and 
Operating, 4113 Ed. (Washington, DC: Loomis 
Publishing, 1928). 

5. R. S. Glascow, Principles of Radio Engineering 
(New York: McGraw-Hill, 1936).. 

October Radio Milestones 

by Mike Koste 

[Mike Koste has assembled a large database of radio events 
by date. Thanks, Mike, for sharing this information with us! 
This month we present a sampling of historical radio events 
during the month of October. - Editor] 

OCTOBER 1, 1933: With 100 stations signed up, Ed 
Wynn's Amalgamated Broadcasting System signs on as the 
third network, only to go bankrupt and off the air two 
months later. (Incidentally, the call letters of its New York 
flagship station, WNEW, stood for Network Ed Aynn.) 

OCTOBER 2, 1932: Burgess Meredith stars in the maiden 
broadcast of the daytime drama "Red Adams," which, 
through numerous format changes, evolved into the 
memorable "Pepper Young's Family." 

OCTOBER 4, 1925: A Philadelphia manufacturer realizes 
advertising products on a radio program can sell a lot of 
radios. Debut of "The Atwater Kent Hour" on WEAF and an 
eleven-station pre-network hookup. 

OCTOBER 12, 1937: Combine a prime time detective show 
with a touch of soap opera, and you'll hear "Mr. Keen, 
Tracer of Lost Persons." 

OCTOBER 14, 1934: Offering radio dramatizations of 
popular films, the pioneering anthology "The Lux Radio 
Theater" begins its twenty-one year run on the Blue network. 

OCTOBER 16, 1921: The Newark Sunday Call publishes 
the first radio section in an American newspaper. Two days 
later, Billy Jones and Ernie Hare (later to become the 
medium's first big stars as "The Happiness Boys") make 
their first broadcast on WJZ, New York. 

OCTOBER 23, 1932: Premiere of Fred Allen's initial radio 
series, "The Linit Bath Club Revue." 

OCTOBER 24, 1929: The first true big-time radio variety 
show hits the airwaves. "The Fleischman Hour" starring 
Rudy Vallee was the springboard for future stars like Alice 
Faye, Frances Langford, Milton Berle, Joe Penner, Phil 
Baker, and most notably, Edgar Bergen. 

OCTOBER 26, 1926: The controversial "radio priest," 
Father Coughlin, makes his first commentary on WJR, 
Detroit. 

OCTOBER 30, 1938: Martians land in New Jersey and 
Orson Welles laughs all the way to Hollywood....the 
infamous "War of the Worlds" broadcast on CBS. 

OCTOBER 30, 1933: The first network broadcast of "The 
Romance of Helen Trent." (This classic soap stayed on the 
air for 27 years and over 7200 episodes!) 
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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. 

For Sale: 1941 and 1942 Philco 
escutcheons, knobs, and pushbutton 
reproductions now available. Other 
various knobs and pushbuttons also 
available. Contact us for specific 
model numbers on escutcheons. Old 
Time Replications, 5744 Tobias 
Avenue, Van Nuys, CA 91411, (818) 
786-2500, email: oldtimerep@aol.com 
http://www.antiqueradioknobs.com,. 

For Sale: Emerson L-AC-4 (rare), 
$150.00; Zenith 5-R-135, $ 150.00; 
Hallicrafters S-94 and S-95 CD Police 
& Fire Monitors $75.00 each or 
$140.00 for both. All are recondi-
tioned, re-capped, look good and play 
great. Dale R Johnston, (410) 848 
5279, dalejohn@ccpl.carr.org 

For Sale: National HRO-M. Rack 
mounted with plug ins for 180 kHz to 
30 MHz. Plug-ins mount in steel rack 
mount cabinet. Mil-spec speaker sits 
on top of rack. Have original doghouse 
power supply and copy of manual. 
Works great. $500. Rare Scott RUC 
Navy shipboard receiver in good 
working condition. Built like a 
battleship. Covers SW and parts of the 
AM band. $400. Will deliver in the 
BaIto/DC area. Pictures available. Eric 
Falkenhan, wa3tad@comcast.net, 
(410) 467-3620 or (410) 866-5279 

Services: Time Out of Mind Radio 
operates the leading vintage radio 
appraisal service in the east. We are 
experienced, professional radio 
appraisers. References available. We 
will evaluate, document, and photo-
graph your collection or estate and 
provide you with soft- and hard-copy 
spreadsheets and a comprehensive 
written report. Our product satisfies all 
insurance and IRS requirements and 
includes all IRS forms. Protect your 
collection. Document your charitable 

gift. Define the value of an estate. 
Free, discrete, no-obligation consul-
tation on request. Ask to see a copy of 
our qualifications statement. Our 
reputation is everything. Satisfaction 
and privacy always guaranteed. Time 
Out of Mind Radio Appraisers. Paul 
Farmer, PO Box 352, Washington, VA 
22747-0352; ( 540) 987-8759; 
oldradiotime@hotmail.com 

For Sale: 136 issues of Service 
magazines ( 1932-1942) on 11 CDs or 
2 DVDs. Each magazine now in .pdf 
format. All scanned pages were 
straightened and optimized using 
Photoshop. Schematics much better 
than Riders scans: clean and clear. The 
magazines contain a wealth of 
information for collectors, repairmen, 
and historians: $62.95. Includes 
shipping and handling. Complete 
1929-1930 National Radio Institute 
home study course on CD with menu. 
Learn about radio from your 
computer!: $ 18 includes shipping. Or, 
same as above, plus earlier 1927-1928 
course, 24 service-sheets, 10 job-
sheets, 9 work-sheets, and kit-building 
instructions: $24.95 includes shipping. 
Ed Schutz, renradios@yahoo.com 
(http://www.renovatedradios.com/) 

For Sale: Antique HP test gear: 
200CDR wide-range oscillator, 522B 
& 523D frequency counters, 120AR 
oscilloscope, $20 each, and HP 608E 
VHF signal generator, $40. Also have 
ICOM and YAESU 2-meter hand-
helds, $ 10 each, with charger units, 
and 3 Mitrek 2-meter 'Bullet-proof 
mobile units, 50 & 100 watts, with test 
units, $40/set. Everything works, and I 
have documentation for most items. 
Carl Fox, 43116 Belgreen Drive, 
Ashburn, VA 20147, (703) 723-4450, 
email: octalfox@earthlink.net. 

For Sale: Many of your favorite old 
time radio shows are available on tape 
cassettes. You select the shows you 
want and purchase them by the hour. 
Fast, friendly service. Send for our 
catalog listing over 5,700 shows 
arranged by category and title. Only $2 
(P&H). Erstwhile Radio, PO Box 
2284, Peabody, MA 01960. 

Help Wanted: The City of Bowie, 
Maryland, is seeking to hire a part-
time museum aide to be at the Radio-
Television Museum Sunday afternoons 
from 1 to 4 p.m. The pay is $ 10.12 per 
hour. Duties include greeting visitors, 
guiding tours through the museum, and 
some paperwork and housekeeping. 
EOE. Drug and alcohol test required. 
For more information, contact Stephen 
Patrick, Director of Museums, at (301) 
809-3088 (M-F, 9 to 5). 

Radio Age Bonus Offer! 

One Month FREE for 

Early Renewal! 

If you renew your MAARC 

membership before the month 

shown on your mailing label 

(your expiration month), you 

will receive an extra month of 

Radio Age! 

13 issues for the price of 12, 

26 issues for the price of 25, etc. 

Check your mailing label and 

renew early—don't miss out! 

(Renewal notices are mailed 

30 days before your 

renewal month.) 
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Sun, Oct. 17 

Sun., Nov. 21 

Sun., Dec. 19 

Sun., Jan. 16 

Sun., Feb. 13 

Sun., Mar. 20 

Sun., Apr. 17 

MAARC meeting at the Seventh Day Adventist Church, 
Burtonsville, MD, tailgating at noon, meeting at 2 p.m. 

MAARC meeting at the Seventh Day Adventist Church. 
Burtonsville, MD, tailgating at noon, meeting at 2 p.m. 

MAARC meeting at the Seventh Day Adventist Church, 
Burtonsville, MD, tailgating at noon, meeting at 2 p.m. 

MAARC meeting at the Seventh Day Adventist Church, 
Burtonsville, MD, tailgating at noon, meeting at 2 p.m. 

MAARC meeting at the Seventh Day Adventist Church, 
Burtonsville, MD, tailgating at noon, meeting at 2 p.m. 

MAARC meeting at the Seventh Day Adventist Church, 
Burtonsville, MD, tailgating at noon, meeting at 2 p.m. 

MAARC meeting at the Sully Station Community Center 
in Northern Virginia. Details in a future issue. 

Mid-Atlantic Antique Radio Club 
c/o Paul R. Farmer 
P.O. Box 352 
Washington, VA 22747-0352 
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