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RESTORING AN AIRLINE MODEL 62-280 

A GUILT TRIP! 
by Brian Belanger 

Why should restoring an antique radio be a guilt 
trip for anyone? Well, that's the story. Read on 

Since I first started collecting radios, I have 
admired the radio shown in Fig. 1. This brown 
Bakelite set circa 1938-39 was made by Belmont, and 
it is possible that you might see one with Belmont's 
own name, but usually one fmds this radio with the 
Airline (Montgomery Ward) brand name. I like it 
because it has a Magic 
Eye tube, which you rarely 
see in Bakelite table 
models, and because I like 
the general appearance of 
it—the pushbuttons under 
the dial, the tuning knob 
on the side, and the 
"thermometer" dial in 
which a red strip moves 
horizontally across the dial 
as the tuning knob is 
turned. Most of the time, 
you see the ac version of 
this radio, the Airline 
Model 62-288. Figure 1. The Airline Model 62-280, made by 

Belmont (Same cabinet as Model 62-288.) 

At a Radioactivity meet 8 or 9 years ago, I was 
wandering through the flea market and saw one of 
these radios under a table, covered with dirt, but with 
a price tag of only $25 or $30, which is much less 
than the model usually sells for. When I picked it up, 
blew off the dust, and examined it, I saw a small 
hairline crack in the front which did not detract much 
from the radio's appearance. I noticed that someone 
had clipped off the line cord flush with where it came 

out of the back of the 
cabinet, presumably 
because the old line cord 
had been badly frayed. 
Some of the grille cloth in 
the louvers had disap-
peared. That can be 
replaced, I thought. 

But then as I examined 
what I thought was the 
stub of the line cord more 
closely, I realized that the 
clipped off "line cord" 
was not the usual zipcord 
ac line cord, but rather two 
heavy - duty wires, one 
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ABOUT RADIO AGE: Radio Age became the monthly 
newsletter of the Mid-Atlantic Antique Radio Club effective 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 in the U.S., Canada, and Mexico, 
and $35 per year elsewhere. (U.S. funds, please.) Two- and three-
year memberships are available as noted on the application and 
renewal forms. Life memberships are also available; contact the 
Membership Chair. All checks should be made payable to 

MAARC and addressed to the Membership Chair. Back issues 
of the MAARC Newsletter from Vol. 1, No. 1 (August 1984) and 
most issues of Radio Age from Vol. 1, No. 1 (Oct. 1975) are 
available for $ 1.75 per issue postpaid from Barry Zimmerman at 
the address in the left column. 

Entire contents of this newsletter copyright ©1997, Mid-Atlantic 
Antique Radio Club, unless specifically marked otherwise on each 
article. Generally, all articles in Radio Age may be reprinted by 
other publications provided specific permission is first obtained 
from a Radio Age editor, and full credit is given to Radio Age and 
to the author of the article. 

Submissions to Radio Age are eagerly solicited. Typewritten copy 
is preferred. Articles submitted on 5 1/4" or 3.5" PC-format 
diskettes in ASCII, WordPerfect, or Microsoft Word (DOS or 
Windows) formats are very much appreciated. (Leave off the 
fancy formatting and fonts because we will have to modify them 
anyway.) Photos should be high contrast black and white. Send 
submission to one of the co-editors shown at the left and be sure 
to include your name, address, and phone number. 

MEETINGS: Unless otherwise noted, MAARC monthly 
meetings are held at the Seventh Day Adventist Church in 
Burtonsville, MD. Consult the calendar section for dates and 
times and the map below for directions. There is a traffic signal at 
the intersection of MD 198 and McKnew Road. Park in the lot 
behind the church or on McKnew Rd. Do not block the fireline 
to the rear parking lot. Entrance to the meeting is via the door to 
the gymnasium. 

Editor this issue: Brian Belanger 
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black, one red. "Ah hah," I said to myself, "this was 
one of those farm battery sets that used a 6-volt lead-
acid storage battery and had a vibrator power supply 
like a car radio." That made me hestitate, but since 
the cabinet was in good condition and the price was so 
reasonable, I bought it. The radio had no model 
number on it, but when I got it home and checked my 
Rider's manuals, I determined that it must be the 
Airline Model 62-280 

Generally I like to keep my radios as authentic as 
possible. When I restore one, I do replace wax/paper 
capacitors under the chassis where they don't show 
with modern Orange Drops, and I do put small 
cartridge fuses under the chassis of rare and/or 
valuable ac sets to protect the power transformer, but 
other than that, I try to keep everything as original as 
possible. So, in the case of this radio, I felt that if I 
were to restore it, I really ought to maintain it as a 6-
volt dc set. Several times I took it off the shelf to 
work on it, but then I had second thoughts. It would 
be so much nicer if I converted it to ac operation so I 
could plug it into the wall. 

With the typical 1930s tombstone farm battery 
radio of the type that used both A and B batteries or 
a battery pack, it is usually possible to build a small 
ac power supply to provide the A and B voltages, 
fasten the new power supply somewhere inside the 
spacious cabinet, and not have to made any 
modifications to the radio's original circuit 
whatsoever. But with my little Bakelite Airline, that 
approach was out of the question. There was no place 
in the small table model cabinet to hide an ac power 
supply that would provide 6 volts dc at fairly high 
current. An external 6-volt dc supply to which the 
battery cables could be connected, would be a kludgy 
arrangement. And, besides, the new solid-state 
vibrators tend to generate RF noise. 

So I vacillated, debating what to do. I argued with 
myself that Belmont/Airline made the same radio in 
an ac model (the Model 62-288), so from the outside 
the radio would look indistinguishable from the ac 
model were I to convert it to ac. Just out of curiosity, 
I checked my junk box and found that I had all the 
parts on hand necessary to convert it to ac power. 
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Examining the chassis, I realized that if I removed the 
vibrator supply and the other components used to 
obtain the B+, I could fit all of the new ac power 
supply in the vacated space. Still I could not bring 
myself to do it. I put it back on the shelf. 

But, finally, one day, I gave in. I converted the 
radio. It plays great now and I enjoy listening to it 
and watching the Magic Eye wink. But when I turn it 
on, I still feel twinges of guilt. I hesitated to write this 
article lest people think I advocate making extensive 
modifications to radios, because I don't. (I hope 
someone has one of these radios with the original 
battery cables still intact, since some future museum 
display might well want to feature farm radios, and 
one of these sets with the original battery cables and 
copper battery clips would look great in such a 
display.) The thing that finally convinced me to 
confess my sin was the fact that I was short an article 
for this issue of Radio Age, so that provided ample 
justification for writing this article. 

Fig. 2 shows the original schematic of the Model 
62-280. I reflected on what would need to be done for 
the conversion. The radio uses all 6-volt tubes with 
indirectly heated cathodes, so numing them from 6.3 
volts ac instead of 6 volts dc is no problem. The hot 
side of the pilot light P1 would have to be moved to 
the filament winding of the power transformer. I had 
a small power transformer available with a 6.3-V 
filament winding and a high-voltage winding of 
approximately 125 volts rms. If I used a full-wave 
bridge rectifier, that would give me nearly the peak 
voltage of the sine wave less the drop in the filter, and 
that should be plenty of margin for the radio's B+ 
voltage of only 120 volts. The power transformer 
from my junk box exactly fit into the mounting holes 
vacated by the old B+ vibrator transformer. 

Fig. 3 shows the new schematic after the ac power 
supply was added. The components from the original 
schematic that were removed include the vibrator; 
capacitors C4, C„ C11, C12, C13, and C14; resistors R6, 
R7, and R16; transformer T,, and coils L1 and L2. The 
tube socket where the old vibrator had been provided 
tie points for some of the new components. I added a 
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These I.F.  formers have two adjustments, both of which 
are accessible from the top of chassis (see Fig. I). 

I. With volume control full on (extreme right of its rote 
Pon), and with the variable condenser set to approximately 
1400 kilocycles, make the following adjustments: 

(a) Connect external oscillator set at 465 kilocycles, in 
series with .1 mfd. condenser, to the control grid cap 
of the type 6S7G tube, and adjust the output IF. trans 
former (No. 10663D) to resonance. 

Teets (b) Move oscillator output clip from grid of 6S7G to grid 
of 61D8G and adjust input LF. transformer ( No. 101 
82C) to resonance. 

(c) With oscillator still connected to 61)1IG, readjust out. 
put IF. transformer ( 108»17) if necessary. 

6.3 VOLTS 

R.E. ALIGNMENT', (E1617211 LC.): 

I. Wids gang rond  ina its minimum capacity position. 
plates entire, out of mesh, connect an external oscillator 
is nenes with a 200 meet condenser to the antenna lead 
and chassis' ground and snake the following adjustments: 

(a) With external oscillator set at 17» kilocycles, 'adjust 
oscillator trimmer to resonance. This adjustment is on 
the top of rear section of variable gang condenser. 
(See Fig. 1). 

(b) Reset external oscillator to 1420 kilocycles, rotate 
condenser, pick up oscillator signal and adjust antenna 
trimmer to resonance. (Top of front section of gang 
rend ). 

(c) Check sensitivity at 60) and 1000 kilocycles. 

Figure 2. Original schematic of the Airline Model 62-280. The 6-V dc vibrator power supply is essentially that 
of an auto radio. All power supply components within the dotted lines were removed, plus others as noted in the 

text. 

terminal strip with about 7 contacts to provide tie 
points for other components and wiring. In this case, 
I did not bother to include a cartridge fuse in the 
power supply because the power transformer is not 
particularly valuable and because by the time I put all 
the other parts in place, the available space under the 
chassis was about gone. 

I moved the lead from the pilot light Pi to the 
filament wiring circuit. For the full-wave bridge 
rectifier I used 1-kV P.I.V., 1-amp rated silicon diodes 
from Radio Shack. (That's overkill, but these diodes 
are dirt cheap.) The it-section filter with the two 

electrolytics, C 18 and C19, is a standard design. I 
included a small resistor (R1 8) between the diodes and 
the filter to limit the current into the input electrolytic 
since the diodes conduct immediately when the off-on 
switch is thrown. R2o is a bleeder resistor to discharge 
the filter capacitors when the set is turned off. The 
value of R 19 is chosen to drop the B+ voltage down to 
the 120 volts needed for this radio. I did a rough 
calculation of what the resistance values had to be in 
order to achieve the right B+ voltage, and the values 
I calculated were close to correct. 

Take a look at the way in which the original circuit 
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Figure 3. Schematic after modification to ac operation. 

obtained grid bias for the tubes. Bias for the 6K6G 
output tube is supposed to be about 9 volts, according 
to the schematic. This is obtained partly from the 
2000 cathode resistor (R17) and partly from the six-
volt storage battery that powers the radio. Since there 
is no 6-V battery available after the ac conversion, 
this bias voltage needs to be obtained in some other 
manner. I used a standard approach and included a 

resistor in the negative lead of the power supply filter 
(R21 ). Plate current flowing through this resistor 
provides sufficient additional negative voltage needed 
for bias. When I first checked the voltages after the 
conversion, most were close to correct, but the grid 
bias on the output tube was a bit less than the desired 
9 volts, so I increased the cathode resistor (R17) to 
4000, and then the bias was just about right. That 
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Pek 
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also provides a bit more negative feedback, which 
ought to help the audio quality. I included a bypass 
capacitor across R 21 and I included a line capacitor 
(C 21) to prevent modulation hum and bypass RF 
coming in on the line. 

If you were to duplicate my circuit, you might well 
need to adjust the values of these resistors a bit. 
These are 20% resistors, and actual values can vary 

quite a bit from nominal. If your power transformer 
has a higher voltage than mine, you would have to 
increase the size of the resistors appropriately. 
Fortunately in these old radios, voltages can vary 
quite a bit from nominal and the radio will still work 
just fine. As long as the plate voltage and grid 
voltages are all within 15% of what the schematic 
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says, everything should be fine. Actually, I probably 
should have included a small resistor in series with the 
filament winding on the power transformer to drop the 
filament voltage a little to keep it at 6 volts or slightly 
below in order to prolong the life of the tubes and 
pilot light. If I play the radio a lot, I probably will do 
that. 

I checked the alignment of the radio, but it needed 
no tweaking at all. The tuning mechanism was a bit 
sticky, but some WD-40 helped that. The 
"thermometer" dial has an oval shaped strip of fabric 
material that runs over two pullys. This fabric was 

nearly broken in one spot, so I had to reinforce it by 
gluing a new piece of material over the bad section. 
I replaced the 6S7 tube, which was quite weak. The 
others all tested good. 

Most of the grille cloth was in good shape, but the 
cloth covering the ventilation ports on the top of the 
radio was very frayed. The original was a fine open 
mesh, almost like sheer curtain material, in a 
brownish color. A trip to my local fabric store turned 

up some material that was almost exactly the same 
texture. It was not available in the right color, though. 
The closest color was a light gold. I bought some 
anyway and soaked it in some brewed coffee, which 
stained it brown such that it was a reasonably good 
match to the original. If the radio has been playing 
for a while and the tubes are good and hot, and you 
bend over the radio and sniff, you get a faint coffee 

odor. I guess that is not a serious flaw, expecially if 
you like the smell of coffee. (One of the reasons I 
don't like transistor radios is that when you play 
them, you don't get that smell of hot dust coming out 
the back of the set like you do with tube sets.) 

The radio plays well. It pulls in lots of stations, 

and the sound quality is comparable to "All-American 
Five" table models with small speakers. If I ever sell 
this radio I will have to cfess up that while it appears 
to be an ac Model 62-288, it is actually a modified 6-
V Model 62-280. Probably most collectors would 
prefer it that way, but the purists will, no doubt, say, 
-Shame on you!" and I will have to apologize for my 
deed. 

MAARC YOUR CALENDAR 

Sun., Oct. 25 Mason-Dixon Hamfest, Carroll Cty. Ag Center, Westminster, MD. 

Sun., Nov. 15 MAARC meeting at the Seventh Day Adventist Church, Burtonsville, MD, 2 p.m. 

Sun., Dec. 20 MAARC meeting at the Seventh Day Adventist Church, Burtonsville, MD, 2 p.m. 

Sun., Jan. 24 MAARC meeting at the Seventh Day Adventist Church, Burtonsville, MD, 2 p.m. 

Sun., Feb. 21 MAARC meeting at the Seventh Day Adventist Church, Burtonsville, MD, 2 p.m. 

Sun. Mar. 21 MAARC meeting at the Seventh Day Adventist Church, Burtonsville, MD, 2 p.m. 
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NEWS FROM 

THE RADIO HISTORY SOCIETY 

[For new members of MAARC who are unfamiliar with the Radio History Society (RHS), RHS is an IRS 
501(c)(3) non-profit corporation established several years ago to create a radio and television museum and 
library in the Washington area. In the early 1990s MAARC realized that there was a need to preserve radio 
and television artifacts and literature for future generation, and so a museum/library planning committee 
was established. After the committee investigated the tax laws, it became clear that in order to create a 
museum/library it would be necessary to form a separate organization dedicated to that purpose. 
Contributions of money, equipment, or literature (including membership dues) to RI-IS are tax deductible, 
whereas contributions to MAARC are not. RHS has been making steady progress towards its goals and this 
article reports several particularly encouraging recent developments. - Editor] 

Exhibits 

RHS's month-long exhibit Washington's Broad-
cast Legacy last spring at The George Washington 
University (GW) received praise from many sources. 
When the exhibit opened, it received a glowing 
writeup in the Washington Post covering nearly half 
a page. (Even the Smithsonian does not often get 
such extensive coverage of an exhibit opening.) 

Another major RHS exhibit is now entering the 
planning stages. The Montgomery County (MD) 
Historical Society has invited RHS to present a 
month-long exhibit next March at the Beall-Dawson 
House in downtown Rockville. This historic 19th 
century two-story home is the Historical Society's 
headquarters and features changing exhibits. Most of 
the house will be made available for exhibits of radio 
and television history. Naturally RHS will strive to 
include material about broadcasting and radio/TV 
history in Montgomery County. If you have items 
that you would be willing to loan to RHS for this 
exhibit, especially items related to Montgomery 
County, contact Brian Belanger (address and phone 
number on page 2). 

Library Agreement Signed with GW 

During the month of August, GW and RHS signed 
a new library agreement. Under this agreement, RHS 
has agreed to transfer its historical books, magazines, 

and other literature to GW, and GW has agreed to 
preserve them as a special collection and make these 
materials readily available to radio/TV historians and 
other scholars. GW and RHS are looking forward to 
working together to create and maintain a world class 
library of materials devoted exclusively to radio and 
television history! 

Eventually RHS intends to display this collection 
in the same location as the permanent radio/TV 
museum that RHS hopes to create. For the time 
being, the RHS collection will be stored at the 
Washington Research Library Consortium facility in 
Upper Marlboro, MD. This is a state-of-the-art 
library facility with precise climate control and 
automation of operation. Books and other materials 
will be added to the computer database of the GW 
library system (an electronic on-line card catalog). 
Some of the literature owned by RHS is deteriorating 
because of acid in the paper and these materials are in 
need of special preservation. Such items will be 
identified and sent out for treatment. 

Once all this material is catalogued, if you have 
access to the World Wide Web on your computer, you 
will be able to click on GW's home page, click on 
Gelman Library, click on special collections, and click 
on RHS, and you will be able to browse through the 
electronic card catalog of the RHS collection. In the 
longer term, RHS will identify the materials that 
would be of most interest to our antique radio 
community, scan them, and store the digital images on 
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a server that would provide Web access to them for 
interested persons anywhere in the world. Just 
imagine if you could have ready access from your 
computer to service manuals from Zenith, Crosley, 
Atwater Kent, with only a click of your mouse. 

RHS plans to continue to add to this collection so 
that it ultimately will be the finest collection of this 
kind of material anywhere. If you have a collection of 
old radio books, magazines, or other materials, do 
consider putting a clause into your will stating that 
you wish to donate these materials to RHS upon your 
death. (Or even better yet, donate them now and get 
a tax deduction for the full market value of the items 
while you are still alive.) 

Generous Donation Offered to RHS 

A long-time MAARC member and avid radio 
collector from Columbia, MD, Rodger Nye, has made 
an exceedingly generous offer to RHS. He recognizes 
RHS's need for funding to accommodate its rapidly 
growing collections and he has offered to donate 
$50,000 to RHS this year, with the potential of a 
comparable amount again next year. This is 
contingent on RHS's developing an acceptable plan 
for how to leverage these funds to move RHS 
forward, and RHS is working on such a plan. Rodger 
is hoping that this contribution will challenge other 
radio and television collectors to step forward with 
generous donations. RHS will be approaching 
corporations and foundations to seek support, but 
RHS needs more individual members, so if you have 
not already joined, please consider doing so (see 
information below). 

$5000 Donation from MAARC 

As noted above, RHS was founded by the Mid-
Atlantic Antique Radio Club (MAARC). Several 
years ago, MAARC's Board of Directors set aside 
money in a "special projects" fund earmarked for 
efforts to establish a radio museum/library. They 
agreed to make a donation if and when RHS got to the 
point where visible progress was being made towards 
this goal. MAARC's Board concluded that this point 
has now been reached, and so, this month RHS 

received a check for $5000 from MAARC to assist 
with its efforts to establish the library. 

MAARC member Lamar Cochran recently donated 
a number of radios from his personal collection to 
RHS. Thanks, Lamar! 

Museum 

RHS and GW are continuing to explore options for 
a museum at GW. There is a distinct possibility that 
space might become available for museum displays in 
the new Communications Dept. building that GW will 
be erecting in the next two years. This would be an 
ideal location for a museum and to stage a variety of 
special events. 

RHS is also discussing with the City of Bowie, 
MD, the possibility of using the historic Harmel 
House. This historic home, which the City acquired 
a few years ago, has recently been extensively renova-
ted and is currently vacant while the City determines 
an appropriate use for it. RHS suggested to the city 
that they consider letting RHS use it. An RHS 
museum there could feature changing displays in the 
main house. Also on the property is a sturdy cinder 
block building the size of a four-car garage. That 
building would be excellent for storing items and for 
building display cabinets. The City Manager is 
enthusiastic about this possibility and will be briefing 
the City Council soon. We also know that one of the 
members of the City Council is enthusiastic about 
RHS using the Flannel House. So, this appears to be 
a real possibility. (Note that even if RHS does 
eventually get display space at GW, there is no reason 
why RHS could not utilize both facilities effectively.) 

So, RHS is obviously making very rapid progress. 
If you care about preserving the history of radio and 
television technology and broadcasting, become an 
RHS member if you are not already a member. Send 
your tax-deductible dues check for $20 (or more if 
you can afford it!) to: 
RHS Treasurer 
Michael Rubin 
1427 Woodman Avenue 
Silver Spring, MD 20902 
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RHS members receive the RHS newsletter, 
published approximately quarterly. And, please do 
consider naming RHS in your will as the recipient of 

all or some part of your collection of antique radios 
and literature. Help us preserve for future generations 
this technology that we all love so much! 

Ads free of charge to club members. Please, one ad per member 
per month, limited to 100 words. All ads subject to editing. Ads 

will not be repeated unless resubmitted. Send ads to editors. 
Usual deadline for receipt of ads is the 10th of the preceding month. 

FOR SALE 

For Sale: Leutz Model C with eight 
tubes. $950 OBO plus shipping. Peter 
Hahn, 2127 Tryon Street, Philadelphia, 
PA 19146, (215) 546-3413, e-mail: 
peter_halm@compuserve.com. 

For Sale by Non-member: 1935 
Airline Model 62-188 console, 7 tubes, 
BC and SW bands, very nice cabinet 
with original finish. $75 OBO. Ruth 
Rankin, 12710 Knollbrook Drive, 
Cliflon,VA 20124, (703) 830-2386. 

For Sale: Alphabetical index to 

Breed's Novelty Radios, $3.95, postage 
paid. Robert J. Goad, 8441 Flagstone 
Drive, Tampa, FL 33615-4915, (813) 
885-1258. 

For Sale: Philco 60 cathedral, 
recapped, hand-rubbed finish, nice, 
$175. Atwater Kent 60 with F-4A 
speaker and original instruction book, 

$150. Skyraider six-leg lowboy 
console, ten tubes, two speakers, late 
'20s, $ 150. Kenwood KW-70 AM/FM 
stereo receiver, four 7189 output tubes, 
$75. H.H. Scott Model 299-D Stereo-
master audio amp, four 7591 output 
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tubes, $ 150. Jewel Wakemaster 5057 
U clock radio, $50. Emerson 541 ac/dc 
wood table model, $45. Everything 
working. No shipping on large items. 
Alva May, 6623 US Highway 340, 
Shenandoah, VA 22849, (540) 652-
8638 (90 miles from Dulles Airport). 

Services Offered: Professional 
restorations for all antique table radios, 
consoles, cathedrals, tombstones, 
battery sets, and communication recei-
vers. Complete overhauls. Lacquer 
sprayed hand-rubbed cabinet 
refinishing. Reasonable rates. Free 
estimates. UPS/USPS/FEDEX 
shipments accepted. All work guaran-
teed. Bob Eslinger, Antique Radio 
Restoration and Repair, 20 Gary School 
Road, Pomfret Center, CT 06259. 
Hours: 9 a.m. - 5 p.m., Tues.-Saturday. 
Telephone/fax (860) 928-2628, e-mail: 
radiodoc@neca.com. Visit us in CT or 
on the World Wide Web at 
http://www.neca.com/-radiodoc. 

For Sale: 7- and 9-pin tubes, my 
choice, untested. Ten for $ 1. Trans-
mitting tube list free. L. Gardner, 458 
Two Mile Creek Road, Tonawanda, NY 
14150. 

For Sale: Saba 300 Automatic 10T, 
poor refinish, not working, $30. 
Monitoradio MR- 10, $ 15. ARRL 1952 
Radio Amateur's Handbook, water 
stain, $ 15; 1956 Antenna Book, nice, 

$10. American Bosch 28 cabinet, $25. 
Chassis for Stromberg-Carlson 60, $40; 
RCA 220, $30; Crosley 77, $25; 86-
CR, $ 15; Sparton 28, $35. Parting out 
GE 131, Westinghouse H- 183A. Plus 
shipping. Wanted: Chassis for Delco 
R-1235. Brian Kurrle, 2222 Nodleigh 
Terrace, Jarrettsville, MD 21084, (410) 
692-0450. 

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 5,600 shows 
arranged by category and title. Only $2 
(P&H). Erstwhile Radio, PO Box 
2284, Peabody, MA 01960. 

For Sale: 1936 Grunow Teledial, 15-
tube radio, immaculate condx., working, 
no disappointments, $950. Also, horn 
speakers. Call Jim Walker at (202) 
667-7368 (DC). 

For Sale: Complete amateur station. 
Yaesu FT-301D transceiver ( 160-10 
meters, solid-state digital), FL- 110 
linear amplifier, FP-301D PS, micro-
phone, low-pass, manuals, cables. All 
for $295 OBO. Hallicrafters S-38B, 
restored, $50. Kenneth Pearson, 400 
Oxford Road, Greenville, NC 27858 
(252) 756-4702, e-mail: 
kennethpearson@hotmail.com. 
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For Sale: Zenith R-1000, $ 100. Guild 
"Country Belle" (like new), $95. 
Heathkit Model 10-21 3" oscilloscope, 
$35. Jackson Model 49 tube checker 
(excl. c,ondx.) $55. Old GE Model TC-
3A tube checker (wood case), $45. 
Heathkit Model C-2 capacitor checker, 
$30. Bogen 100-watt Model CHB-100 
tube-type amplifier, four 7868 tubes, 
$45. Electro Model D-612T dc power 
supply (new), 0-20 volts, 0-10 amps, 
$40. C. Brandes phones (old), $20. 
Rider's Vol. 10 radio manual, $25. 
Heathkit Model CD-1 color bar/dot 
generator, $25. RCA Model WR-69A 
TV/FM sweep generator, $30. 1965 
Master electronic parts/equipment 
catalog (good reference book), $20. 
RCA/Bik red tube caddy (new), $50. 
All items plus UPS. Stephen L. Bonin°, 
107 Georgetown Road, Glassboro, NJ 
08028, (609) 881-0244. 

For Sale: Portable (40 lbs.) Lee de 
Forest Laboratories, early 1930s 
medical DYNATHERM (diathermy 
machine). Working, but no electrodes. 
I know this isn't a radio, but it is 
basically a nice four-tube 100- to 200-
watt transmitter. The two output tubes 
are brass base type 311CT. If interested 
and/or want more information, contact 
Charles Lauter (Miami, FL, area), (305) 
252-0163, e-mail: lautron@aol.com. 

Services: Round GLASS dial covers. 
Send escutcheon, will mount clear glass 
dome. $25 for diameters up to 5", $30 
up to 8". Perfect replacement for clock 
crystals, too! Domi Sanchez, 902 
Orange Drive, Silver Spring, MD 
20901, days: (202) 736-3876, e-mail: 
radiodomi@aol.com. 

WANTED 

Wanted: Manuals for Heathkit Model 
G-2 audio generator and Precision 
Model E-400 sweep generator. (Ong-
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mals preferred, but copies will do.) 
Sams Dial Cord Guides DC-3 and DC-
4. Pushbutton dial mechanism for GE 
G-50 or G-55, complete or junker for 
pot metal parts. Bill Schweppers, 5411 
Castle Bar Lane, Alexandria, VA 
22315, (703) 681-0250, e-mail: 
scheppew@ncr.disa.mil. 

Wanted: A mid- 1930s Philco tomb-
stone with eleven tubes. Mark Hewitt, 
6659 Tipperary Trail, Roscoe, IL 
61073, (815) 623-8729. 

Wanted: Driver and parts to attach the 
driver to a 1924 Atwater Kent cabinet 
set. Radios wanted: Philco 90, RCA 
143, Atwater Kent 356, and Stewart-
Warner R- 1301-A, excellent condx. and 
original finish. Tubes wanted: Arcturus 
80 tubes. Mark Murphy, 1400 Chicago 
Avenue, Evanston, IL 60201, (847) 
328-5036. 

Wanted: Philco Predicta floor model 
TV. Any cabinet for E. H. Scott 
Philharmonic. Dave Stampler, 45 High 
Street, Stewartstown, PA 17363, (717) 
993-3571. 

Wanted: E. H. Scott & McMurdo 
Silver radios, literature, parts, or 
cabinets. Mike Greene, 19113 
Alpenglow Lane, Brookeville, MD 
20833, (301) 774-3203. 

Wanted: WRL catalogs for 1952, 
1953 & 1963. Radio Craft for Aug. 
1942 and Jan., May, & Aug. 1940; 
Radio News for Jan. 1944. Will trade 
old Allied, Lafayette, WRL, BA, Walter 
Ashe, Cameradio or Radio Shack 
catalogs, or old magazines, handbooks, 
vintage manuals, etc. Al Bernard, PO 
Box 690098, Orlando, FL 32869-0098, 
(407) 351-5536. 

Wanted: Chassis and speaker for 
Stewart-Warner Model R-1264A 
console. We have been told the chassis 
we need is R-126. If you can help, 
please call, write, or e-mail us: L.M. 

and Jimmy Lynn Page, 4138 North 
Hwy. 41, Mullins, SC 29574-9359, 
(843) 464-6887, e-mail: 
pagehaven@aol.c,om. 

Wanted: Pre- 1926 crystal sets, 
detectors, one-tube sets with exposed 
tubes, scarcer regenerative sets such as 
Grebe, Paragon, Amrad, Clapp-
Eastham, de Forest, Kennedy, etc.— 
you've got the picture! Also, wireless 
era equipment and unusual horn and 
cone speakers. Let me hear from you! 
Ed Bell, 5311 Woodsdale Road, 
Raleigh, NC 27606, Fax/phone (919) 
851-1517, e-mail: 
Icfbell@mindspring.com. 

Wanted: Templetone TV Model 1776 
from 1949, to be refinished, restored for 
public display in city of manufacture. 
Bill Morse, 292 Pequot Avenue, 4C, 
New London, CT 06320, (860) 444-
0670. 

Wanted: Pilot Model T601 
"Pilotuner." Dennis Kane, 2615 NE 
49th Street, Ft. Lauderdale, FL 33308. 

AUTOCALL--The Official Journal of 
the Foundation for Amateur Radio, is a 
monthly publication covering the 
activities of nearly 50 amateur radio 
organizations in the Capital area. To 
know what is happening with respect to 
ham club activities, subscribe to Auto-
Call. Only $8 per year for 12 issues. 
Write Auto-Call, PO Box 7612, Falls 
Church, VA 22040-7612. (Make check 
payable to "Foundation for Amateur 
Radio.") 

AUTO-DIAL RADIO 
Quality, tone, selectivity, and power 

• 
enNtrLETE $40 set. remote control. 

suppressor kit, tubes and dynamic speaker. Set only 
$18.00. Dealers atol agents wanted. Write today. 

J•M-P MANUFACTURING CO., INC. 
3421 Fend du Lae Ave.. Milwaukee Wit. 
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Type 880 and 890 
Frost-Radio Super 
Variable Resistance 

No. 530 Frost-Itadio 
Socket 

Takes all new 
type tubes. Made 
of bakelite and ha, 
strong, self clean. 
ing springs. 
1.1:4 Price .... 40e. 

HERBERT H. FROST, INC. 
Manufacturers of Radio Parts and Accessories 

160 North La Salle Street, Chicago, Ill. 
NEW YORK, N. Y., 30 Church Street 

Type 700 and 800 Frost-Radio Rheostats 

Ideal control units for 
both new and old type 
tubes. They have large 
current carrying ca-
pacity and will not over-
heat. The highest grade 
resistance wire is used; 
It is non-magnetic and 
non-corrosive. Made for 
single - hole mounting 
and equipped with 
pointer knobs. Supplied 
in standard resistances from 2è to 76 ohms. 
Type 700 Metal Frame Rheostat. List Price 60e. 
Type 700 Metal Frame Potentiometer 200 or 400 ohms  

List Price  75e. 
Type 800 Bakelite 
Type 800 Bakelite 

f ROST-RADIO 

Frame Rheostat. List Price 75e. 
Frame Potentiometer 200 or 400 ohms  

List Price  $Loo 

Type 880 and 890 Series Frost-Radio 

Super Variable Resistance 

For controlling volume, tone, regenera-
tion, grid bias, etc. Smooth and silent in 
operation and show no wear or variation 
under severe operating conditions. Type 
880 supplied in 60,000, 100,000, 200,000 
and 500,000-ohm resistances. Type 890 
supplied in 400, 2,000, 50,000, 100,000, 
200,000 and 500,000-ohm resistances. Type 
880 has two terminals. Type 890 has 
three terminals. 
List Price, both types, each $1.25 

No. 011 Frost. 
Radio Bakelite 

Adapter 
Fo r fitting 

C-299 or UV-
199 tubes to 
standard sockets 
List Price .. 60e. 

No. 140 Frost-Radio 
2- lone Plug 

A practical and well made plug 
List Price  60e. 

No 540 Frost-
Indio Bakelite 

Adapter 
F o r converting 

standard sockets 
for tubes of the 
UX 199-CX-299 or 
UX 120-CX 220 
type 
List Price .... 25e. 

No. 142 Frost- Radio Single 
Pone Automatic Plug 

List Price  40e. 

No. 141 Frost- Radio Bakelite No. 143 Frost-Radio Double 
Automatic 2-Fono Plug lone Automatic Plug 

List Price  76 ., List Price  50e. 

No. 330-335 Frost-Radio No. 335 Frost- Radio Extension 
Extension Cords Cord and Mounted Jack 

Extensions 10 to 100 ft. Extension, 10 ft. 
List Price  $2.00 to $5.30 List Price   
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$1.00 

LOS ANGELES, CALIF., 443 San Pedro Street 

Frost Fones 

Made by a factory with 30 
years' experience in manufactur-
ing telephone apparatus. Every 
step in their production is checked 
by testa and inspections to insure 
perfectly matched units. Frost-
Fonos have a pure tone, quality 
and because of their sensitiveness 
are especially adapted to DX 
reception. 

No. 172. 3200 ohm, bakelite 
shell and cap type, List Price, 
$0.00 
No. 174. 2000 ohm, aluminum 

shell type. List Price 23.00 
No. 176. 3000 ohm, aluminum 

shell type. List Price $3.80 

No. 501 Frost-Radio Jae-Box 
Contains four jacks 
List Price  $2.50 

Frost-Radio Loop Plug and Jack 
No. 250. Loop plug and jack 
List Price  21.50 
No. 251. Plug only 
List Price  15c. 
No. 252. Jack only 
List Price   

No. 253 Frost-Radio Automatic 
Cord Tip Jack 

List Price, per pair 30c. 

No. 231 Frost-Radio Pan-Tab Jack 

Double circuit, List Price- 80e. 
Others from  05e. to 90c. 
A very high grade jack, well 

made and finely finished. 

Frost-Radio Standard Jacks 
No. 921. Double circuit 

List Price  60e. 
Where, 45e. to 70e. 

Frost- Radio Push-Pull Jack 
Switches 

List Prices.   65e. to 93e. 

Frost Pones 

No. 608 Frost-Radio 
Purlt-Pull Battery 

Switch 
Single hole mounting 

List Price  30e. 

No. 622 Frost-Radio 
Bakelite Toggle 

Switch 
List Price  50e. 

Frost-ltadio Gem Jacks 
Small, compact and 

sturdy 
No. 961 Double circuit 

List Price  50e. 
No. 953. Single open 

circuit 
List Price  40e. 
No. 954. Single closed 

circuit 
List Price  45e. 

No. 955. Single fila-
ment control 
List Price  30e. 

Frost Radio Protector 
No. 700. List Price $ 1.50 
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HAROLD A. WHEELER: 
INVENTOR OF AVC 

[This article originally appeared in the October 
1976 issue of Radio Age, and was reprinted there 
from an original article in a 1976 issue of Electronic 
Design magazine. Harold Wheeler made important 
contributions to radio technology, working initially 
with Louis Hazeltine, who founded Hazeltine 
Laboratories. For more information on Hazeltine, 
see "The Neutrodyne Mystique," by Ed Lyon, July 
1986, p. 6, and "Haze/tine's Second Chance 
(AVC)," by Ed Lyon, August 1986, p. 4. - Editor] 

Holidays have always been important times for 
Harold Alden Wheeler. It was during his first summer 
vacation from college in 1923 that he invented a 
neutralizing circuit that took the squeals out of radio 
broadcast receivers and made them easier to tune. 
Wheeler wasn't the only one to conceive the neu-
tralizing circuit that was to become known as the 
Neutrodyne. Professor Alan Hazeltine of the Stevens 
Institute of Technology had come up with the same 
idea shortly before Wheeler did, though neither had 
been aware of the other's work. 

"By tremendous coincidence," Wheeler recalls 
from his Spartan office at Hazeltine, "I met the 
professor. He invited me to 
visit his laboratory and in 
about 15 minutes we dis-
covered we were working on 
the same thing. He was ahead 
of me in designing the circuit, 
but I had actually built one. He 
immediately asked me to work 
summers in his laboratory. My 
salary plus a small share of the 
royalties for the Neutrodyne, 
put my sisters and me through 
school." 

As with all of Wheeler's 
inventions, the development of 
the Neutrodyne circuit came as 
a result of solving a practical 
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Figure 1. Harold A. Wheeler. 

problem. "I owe whatever success I might have had 
to finding problems that have simple solutions," 
Wheeler said. "That is literally true, and I learned that 
from Hazeltine." 

The practical problem that led to the Neutrodyne 
circuit was one inherent in vacuum tubes, Wheeler 
explains. "The capacitive coupling between grid and 
plate caused a feedback, which made it difficult to 
make a stable amplifier for radio frequencies as well 
as high audio frequencies. The solution was a circuit 
that would neutralize the coupling. And the result 
was the first stable high-frequency amplifier operating 
at broadcast band frequencies." 

Just after graduation from George Washington 
University in 1925, Wheeler went to work for 
Hazeltine Corporation where he discovered another 
practical solution to a troublesome problem. 

With existing receivers, the volume fluctuated 
drastically when the station was changed and 
whenever a station's signal faded. "In the summer of 
1925, I saw the need for some kind of automatic 
volume control (AVC)," Wheeler recalls. "You 

already needed two hands to 
dial a station, and I just 
couldn't see asking people to 
use a third to control volume." 

Over the next six months, 
when he pursued postgraduate 
studies at Johns Hopkins 
University, Wheeler filled a 
notebook with various pro-
posals for a circuit to accom-
plish AVC. 

Other engineers were 
beginning to think about AVC, 
Wheeler says, "but they didn't 
go about it in the right way. 
Their circuits were too compli-
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Figure 2. Reproduction of a page from Wheeler's laboratory notebook sketching out the idea for AVC. Notice 
the signatures dated January 1926. Signed notebooks are important for an inventor to establish a patent position. 

cated" 

During weekends in the basement of his home in 
Washington, DC, he collected the materials for 
building a superheterodyne receiver with AVC. 
Wheeler, after a number of trials, used a single triode 

electron tube connected as a diode to detect the signal 
and develop the bias voltage needed to control the 
amplification. 

The functions of the detector were: 1) to rectify 
the modulated carrier signal; 2) to separate the ac 
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modulation component for further amplification at 
audio frequency, and 3) to separate the dc rectified-
carrier component for use as a bias voltage in 
controlling the preceding radio-frequency ampli-
fication. 

The diode circuit performed the first function with 
both high efficiency and linearity, neither of which 
was common in the detectors then in use. Because of 
the linearity, the de component was dependent only on 
the steady carrier and not on the full fluctuating 
modulation—a result not obtained in earlier proposals 

for AVC. 

"As with many improvements, such as air 

conditioning, a lot of people couldn't see any 
immediate need for it, even chief engineers," Wheeler 
remembers. But in 1929, Hazeltine needed a new 
source of revenue; the Neutrodyne was obsolete due 
to technical developments. Philco's radio business 
was flourishing and needed a new product. They got 
our lab to design their sets—one of them with AVC. 
This was the Philco 95. It came out in 1929 and 
captured the market." 

By the time the patent was issued on the "diode 
AVC," on September 27, 1932, the use of the circuit 
was universal. From 1932 to 1941, the diode AVC 
patents were the keystone of the Hazeltine 
Laboratories, enabling them to continue a healthy 
level of activity through the Depression of the 1930s. 

Some of the prominent manufacturers, such as 
Philco and Stromberg-Carlson, were already Hazeltine 
licensees. Others proceeded to use the diode AVC 
without license and were sued for royalties. The 
patent litigation came to a climax in 1936 in the 

Wilmington trial against the Radio Corporation of 
America, which entered into license agreement 
without waiting for a court decision. The principal 
patent was validated in another trial against Detrola in 
Detroit. This decision was upheld in the Sixth Circuit 
Court of Appeals in Cincinnati, but ultimately was 
reversed by the U.S. Supreme Court. The damage to 
Hazeltine resulting from the Supreme Court's adverse 
decision was overshadowed by U.S. involvement in 
World War II. This halted the manufacture of 
broadcast receivers and the Hazeltine staff was 
selected for Navy radar activities of utmost 
importance. 

"In 1946, I decided there were some things I 
wanted to do that I didn't have the freedom to do in a 
big company," Wheeler points out, "so I left Hazeltine 
and formed one of my own, Wheeler Laboratories." 
Friends at Bell Laboratories kept Wheeler and his 
group of engineers busy specializing in the design of 
microwave circuits and tracking radar antennas for 
guided missile systems. In 1959 Wheeler Labor-
atories became a subsidiary of Hazeltine Corporation, 
and Wheeler became a director and vice-president of 
the parent company. 

AVC or the more general term automatic gain 
control is still used in all AM radio and television 
receivers. Since designing AVC, Wheeler has 
acquired approximately 180 patents and at 73 he is 
still actively solving problems as Chairman of the 
Board of Hazeltine Corporation. 

Wheeler's original superheterodyne receiver using 
diode linear detection and automatic volume control is 
still on display in his office on a table near the 
Neutrodyne. 

TIDBITS 

• Antique Radio Classified and other antique radio 
newsletters list a number of companies around the 
U.S. that do speaker reconing. However, if you prefer 
not to ship your speakers such long distances, Frank 
Frattali reminded us that there is a company in the 
Washington/Baltimore area that does speaker 
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reconing. 

Scavenger Sound, Inc. 
550 Crain Highway North 
Glen Burnie, MD 21061 
(410) 761-1072 (ask for John) 
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John actually did a demonstration of speaker 
reconing at one of our Radioactivity meets a few years 
ago. It is getting more and more difficult to find 
replacement speaker cones for certain sized speakers. 
While some of our members do their own speaker 
reconing, it is tricky and most of us prefer to leave 
this task to a professional. 

• There was a fascinating 12-page article on vacuum 
tubes for high-end audio systems and guitar 
amplifiers in the August 1998 issue of IEEE 
Spectrum. Spectrum is the monthly magazine of the 
Institute of Electrical and Electronics Engineers 
(IEEE). (If you are not a member of IEEE, most large 
public libraries and any good corporate technical 
library should have a subscription to Spectrum.) 

This article noted that audiophiles are willing to 
pay thousands of dollars for exotic vacuum tube 
amplifiers and that those individuals are convinced 
that vacuum tubes sound better than transistors. The 
author, Eric Barbour, of Svetlana Electron Devices, 
Inc., explains why tubes like the Western Electric 
300B and the EL34/6CA7 have become so much in 
demand in recent years. The article states that the 
demand for vacuum tubes for these applications is 
growing at a 10 percent annual growth rate. Not bad 
for a technology that is roughly 100 years old! 

Those who study such matters have argued for a 
long time that the subtle difference in sound between 
transistor amplifiers and tube amplifiers involves 
differences in the way transistors and tubes handle 
distortion. The article includes some actual distortion 
data comparing tubes and transistors. For those who 
want more information, the article lists a number of 
other articles and books on this subject. 

• For those of us who have to ship radios, Jay 
Kiessling has a great suggestion for obtaining very 

effective packing material at no cost. Jay suggests 
visiting your local reupholstery shop. Such shops 
frequently replace foam rubber seat cushions in 
furniture. They usually discard the old cushions in the 
dumpster. These foam seat cushions are great for 
packing fragile radios. You can custom cut them to 
shape using an electric knife that you can pick up at a 
yard sale for a couple of bucks. For valuable radios 
like Catalins, it is best to put the chassis and the 
cabinet in separate boxes. When you pack the 
cabinet, be sure to use a box large enough to fit lots of 
foam rubber around the cabinet so as to allow plenty 
of "give" in the packing to absorb shocks. 

• Ted Hannah, K3CL, sent us the following item 
about IL6 replacement: It's been talked about, and 
now it may have happened — someone has designed 
a solid-state replacement for the scarce and expensive 
1L6 converter tube used in a number of Zenith Trans-
Oceanic radios. This news comes in an article called 
"A Zenith Goes Home," by Larry Johnson, K5YF, in 
the April 1998 issue of QST, pages 51-53. Details on 
the solid-state device may be found on the Web at 
http://www2.gdi.net/—padgett/116.htm. (Lower case 
L in the 1L6.) Maybe one of our members could try 
the replacement and report back to us on how it 
works. 

• There have been times in the past when we have 
had a two- or three-month backlog of articles for the 
newsletter. At the moment, our in-box is feeling 
neglected. If you have been thinking about doing an 
article for Radio Age, this would be a great time to 
submit it. Tell us about a radio you have restored. 
Tell us about an obscure brand that you collect and 
why it is interesting. Send us a picture of an unusual 
radio you have recently acquired. Don't worry about 
polishing it. Our two editors are always willing to 
help. 

FOR THE RECORD 

65 MAARC members turned out for the 
September meeting. An election of officers was held 
and the slate proposed by the Nominating Committee 
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was approved. The names of the new officers can be 
found on page 2. 
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Vice President Charles Rhodes presented an 
interesting slide show describing this year's AWA 
meet in Rochester. He also described some early 
iconoscopes in his personal collection. 

The auction was much larger than usual, with 

dozens and dozens of 1950-vintage Bakelite radios 
for sale, along with boxes of early tubes, parts, and a 
very nice Atwater Kent Model 55 in a Kiel table. 
Auction proceeds netted $230.90 for MAARC. Tube 
sales, back issue sales, capacitors and the 50-50 
drawing brought in $ 108. Entrance fees were $60. 

REPAIR/RESTORATION HINTS FROM SYLVANIA NEWS 
Submitted by Ludwell Sibley 

REPAIRING PHONO DRIVE WHEELS 

For emergency repairs on working phono drive 
wheels which do not have any holes or dents in the 
rubber rim, but are worn sufficiently to slightly 
change the speed of the turntable, or if worn where 
insufficient drive pressure is maintained, the 
following tip may be worth while. We have found 
some of them going strong a year after this 
"temporary" repair is made. Carefully peel the rubber 
from the rim of the wheel and cut a narrow piece of 
white physician's tape just long enough to reach 
around the periphery in the slot without overlap, and 
with the sticky side toward the wheel. Then replace 
the rubber ring in its original position on the wheel, 
smoothing it down carefully and evenly. This will 
increase the diameter very slightly and also the 
pressure against the driven turntable. This stunt can 
be used in recorders and other units using the same 
type of drive. (Sylvania News, Feb. 1953) 

REMOVING STUDS FROM PLASTIC 
CABINETS 

I have found that the studs holding the backs on 
plastic cabinets (Emersons, for example) get stuck 
due to standing and cannot be removed easily. These 
will release quickly if a hot soldering iron is held 
against them for a few seconds. (Sylvania News, Oct. 
1951) 

AID IN STRINGING DIAL CABLE 

Most of the difficulty in stringing dial cable is 
caused by its slipping off the first pulleys while it is 
being put on the later ones. This can be prevented by 
taping it to each pulley with cellophane tape. For 
those cases where it has to be pulled through in order 
to locate the pointer, etc., a cardboard strip on top of 
the cord, held in place with the tape, will allow the 
cable to slip enough for the required adjustment. 
(Sylvania News, June-July 1951) 

Mid Atlantic Antique Radio Club 
c/o Barry Zimmerman 
5825 Woodwinds Circle 
Frederick, MD 21703-7579 
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