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HAZELTINE: THE PROFESSOR, PART III 
by Harold A. Wheeler 

[Editor's Note: From time to time we reprint articles from earlier issues of Radio Age. This three-part 
article appeared originally in Radio Age in the April, May, and June 1978 issues. Louis Alan Hazeltine was 
an important figure in radio. He taught for a time at the Stevens Institute of Technology, hence the 
"professor" in the title of this article. Hazeltine is credited with inventing the Neutrodyne circuit and he 
founded the Hazeltine Corporation. The author of these articles, Harold Wheeler, a colleague of Hazeltine 
who had also been experimenting with the Neutrodyne concept at the time he met Hazeltine, eventually 
became the Chairman of the Board of the Hazeltine Corp. Wheeler is quite well known in his own right, 

having developed a practical system for automatic vol-
ume control. For an article about Wheeler and AVC, see 
the Oct. 1976 issue of Radio Age. For more information 
about Hazeltine, see Ed Lyon's articles in the July and 
August 1986 issues of Radio Age. Part I of this article 
appeared in the June 2000 issue of Radio Age and Part 
II in the August issue.] 

AFTER THE NEUTRODYNE 
After the Hazeltine Neutrodyne captured the market in 

1923, there occurred various developments related thereto. 
The most significant was one which caused the obsoles-
cence of the invention in 1927. 

The General Electric Company developed a new type 
of amplifier in which the grid-plate capacitive coupling 
was shielded out by an interposed "screen grid." This tube 

was the UX-222 and it was released in 1926 accompanied 
by technical papers describing its principle and perform-
ance. The last of the Neutrodyne receivers were designed 
in 1927 for the 226 and 227 triodes. For a TRF amplifier 
the 227 was thereafter superseded by the 224 tetrode. Figure 1. Professor Hazeltine. 



MID-ATLANTIC 
ANTIQUE 

RADIO CLUB 

MAARC's Board of Directors and Officers 

President 
Ed Lyon 
11301 Woodland Way 
Myersville, MD 21773 
(301) 293-1773 
lyon@fred. net 

Vice President: 

Geoff Shearer 
14,408 Broolcmere Drive 
Centerville, VA 20120 
(703) 818-2686 
gshea90278@aol.com 

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

Schematic Service/ 
Newsletter Back Orders: 
Barry Zinunerman 
5825 Woodwinds Cir. 
Frederick, MD 21703-7579 
(301) 696-5561 
barryradio@aol.com 

Radio Age Co-Editors 
(Articles and ads) 

Ed Lyon 
(See address under 
President above) 

Brian Belanger 
5730 Avery Park Drive 
Rockville, MD 20855-1738 
(301) 258-0708 
Fax: (301) 947-3338 
bcbelanger@aol.com 

Membership Chair: 
Paul Fanner 
3005 School Street 
Alexandria, VA 22303-2412 
(703) 960-0650 
oldradiotime@hotmail.com 

Directors: (The officers 
are also Directors) 

Ray Donik 
(410) 243-8400 

Eugene Gardner 
(301) 384-1098 

Fred Newberry 
(703) 683-2350 
newberry@erols.com 

Dorni Sanchez 
(301) 681-3979 
radiodomi@aol.com 

Charles Scarborough 
(703) 807-1807 
nvscarc@nv.cc.va.us 

Willie Sessoms 
(410) 298-8474 

Eric Stenberg 
(703) 780-7391 
cx301A@aol.com 

Gordon Winn 
(804) 739-0754 
vaskyfly@erols.com 

Back issues of Radio Age: 
$1.75 per issue, postpaid. 
Service data packages: $4 
for one radio, $3.50 for 
second model in same 
order, $3 for additional 
models in same order.) 

MAARC Web Site: www.maarc.org 

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 ©2000 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 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 

U.S. 29 1 - 95 

MD Rt. 198 

Church 

McKnew Rd. 

To I - 495 

New Hope Seventh Day Adventist Church 

15121 McKnew Road 

Burtonsville, MD 

(McKnew Road is 1.5 miles west of 1-95 

and 3/4 mile east of U.S. 29.) 
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In the years 1923-1927 the Neutrodyne royalties 
were reported as follows: 

• Net sales at manufacturer's wholesale price: 
$60 million (about 1.5 million broadcast receivers) 

• Royalties from licenses: $3 million 

Infringement suits continued in an effort to collect 
royalties for past use of the neutralization invention. 
Some defendant companies settled with Hazeltine 
Corporation for a license under patents on other 
improvements together with the benefits of engin-
eering services. The last to settle was Atwater Kent 
Manufacturing Company. They had made a neu-
tralized set by using capacitance in space instead of 
neutralizing capacitors. The court ruled this to be an 
infringement. By way of settlement in 1934, they 
paid $680,000 and signed a license for future use. 

HIS LATER ACTIVITIES 

On returning to Stevens in 1933, the Professor 
was awarded the honorary degree of Doctor of 
Science. He was active in consultation for Hazeltine 
Corporation and in professional groups. In the AIEE 
(American Institute of Electrical Engineers) he was 
elected a Fellow. In the Institute of Radio Engineers, 
he was elected President for 1936 and continued on 
the Board of Directors until 1939. In 1937 the 
Radio Club of America inaugurated their Armstrong 
Medal and selected Hazeltine as the first recipient. 
Later, for 1946-1947, he was elected president of the 
Radio Club. 

In the 1930s Hazeltine was an active participant 
in litigation on other Hazeltine Corporation patents, 
as the Trube patent on "uniform-gain" TRF ampli-
fiers, the McDonald patent on "high inductance 
antenna circuit" and the Wheeler patents on the 
"diode AVC (automatic volume control) and peak 
detector." 

I remember most vividly the trials of my diode 
AVC patent. The first trial occurred in 1936 in the 
U.S District Court in Wilmington based on an 
infringement by RCA. With the aid of the 

Professor's expert testimony, our case was so well 
presented that RCA thereupon took a license without 
waiting for a decision. 

During World War H, the Professor was called to 
serve the Government as consultant to the Office of 
Scientific Research and Development (OSRD). 

After his last years teaching at Stevens, he again 
undertook consulting work for the Corporation. He 
contributed to various developments in the field of 
television including the transition to color. 

Hazeltine was again elected to the Board of 
Directors for 1949-1962. In 1958, with some cere-
mony, the Hazeltine Corporation presented the 
original Neutrodyne receiver to the Smithsonian 
Institution's permanent exhibit. 

THE HAZELTINE FAMILY 

In the period of 1925-1930, Hazeltine toyed with 
retirement. He moved to Oakland, California, where 
his parents had gone while he was in college. He 
spent much time in New York on work for Hazeltine 
Corporation, mostly concerned with patent litigation 
in the aftermath of the Neutrodyne. 

His first marriage was terminated. Also he 
dropped his first name and called himself just Alan 
Hazeltine. 

Early in 1931, he married Elizabeth Barrett, with 
whom he had been acquainted several years while 
she was secretary to his patent attorney, Mr. Taylor. 
Then they lived in Europe two years. They spent the 
first year in Paris, where Hazeltine audited math 
courses at the Sorbonne. After their first child was 
born, they spent some time in Bordeaux, where 
Hazeltine audited classes in the history of art, a 
subject in which he had long been interested. After 
some travel in Italy (Milan) and Spain, they returned 
to the U.S. 

Alan and Beth Hazeltine occupied a rather old, 
large house in Maplewood, New Jersey. In that 
home, their family grew to five children. Both 
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parents were dedicated to their children, who were all 
outstanding in school. 

The achievements of all their children must have 
been a source of great satisfaction to both parents, 
and is tribute to the family life. After enjoying his 
first few grandchildren, Alan Hazeltine died in 1964 
at age 78. Beth Hazeltine relocated in nearby 
Montclair, New Jersey. She now enjoys fourteen 

grandchildren, located in various parts of the U.S. 

In 1974, Mrs. Hazeltine and her oldest son 
Barrett were guests of honor at the fiftieth anniver-
sary celebration of Hazeltine Corporation. Mrs. 
Wheeler and I were their hosts, having been friends 
of hers ever since the days when she was preparing 
incorporation papers for the new company. 

APPENDIX: Hazeltine Licenses, Patents, and Articles 

Hazeltine Neutrodyne Licensees 

Independent Radio Manufacturers, Inc., 1924 (The 
original 14): 

• American Radio & Research Corp. (AMRAD) 
• F.A.D. Andrea, Inc. (FADA) 
• Carloyd Electric & Radio Corp. 
• Eagle Radio Corp. 
• Freed-Eisemann Radio Corp. 
• Garod Corp. (Garrison & Rodman) 
• Gilfillan Radio Corp. 
• Howard Mfg. Co. 
• King Hinners Radio Co. 
• Wm. J. Murdock Co. 

U.S. Patents to Hazeltine 

Number 

[P2] 

[P3] 

[P4] 

1450080 

1489228 

1533858 

[P5] 1577421 
[P6] 1648808 
[P12] 1692257 
[P14] 1698364 
[P2I] 1869894 

Issued 

230327 

240401 

250414 

Filed 

• Stromberg-Carlson Telephone Mfg. Co. 
• R.E. Thompson Mfg. Co. 
• Ware Radio Corp. 
• Workrite Mfg. Co. 

Additional Licensees Soon Afterward, 1927. 

• Crosley Radio Corp. 
• DeForest Radio Co. of Canada 
• A.H. Grebe & Co., Inc. 
• Philadelphia Storage Battery Co. (Philco) 
• U.S. Electric Corp. 
• Work Rite Radio Ltd. of Canada 

• Louis Coen Wireless Pty. Ltd. of Australia 

Title 

190807 Method and Electric Circuit Arrangement for 
Capacity Coupling 

201228 Method and Means for Neutralizing Capacity 
Coupling in Audions 

231228 Method and Means for Neutralizing Capacity 
Coupling in Audions 

260316 240407 Means of Eliminating Coupling Between Coils 
271108 250227 Wave Signaling System 
281120 250227 Wave Signaling System 
290108 240407 Means for Eliminating Magnetic Coupling 
320802 250227 Radio Receiving System 
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Note:  Description of patents related to neutralization. 

[P21 Neutralizing capacity coupling to one coil by an auxiliary coil and a neutralizing capacity, based on 

the Navy receiver. 

[P3] Neutralizing grid-plate capacity coupling. 

[P4] "Plate-circuit neutralization," the two coils comprising a transformer in the plate circuit. This was the 
form utilized in the Neutrodyne receiver and adjudicated in the courts. The patent is a division of [P2]. 

[P5] [ P14] The coil angle and its application in the unitary assembly of each coil on its tuning condenser. 

[P6] This patent was known as the "receiver case," covering various specific improvements included in the 
Neutrodyne receiver. 

[P12] [P21] Divisions of the "receiver case." 

Articles by Hazeltine: 

"Losses and capacity of multi-layer coils," Proc. Radio Club of America; Feb. 1917 (Published 
in QST, Apr. 1917). 

"Oscillating audio circuits," Proc. IRE, vol. 6, pp. 63-98; Apr. 1918. (Presented Sept.5, 1917.) 

"Bulb oscillators for radio transmission," Proc. Radio Club of America; Apr. 1920. 

"Tuned radio-frequency amplification with neutralization of capacity coupling," Proc.Radio Club 
of America, vol.2, no. 8; Mar. 1923. (Presented Mar.2, 1923. Published in QS7', vol.7, no. 4, 
pp. 7-12; Apr. 1923.) 

"The Neutrodyne receiver," Stevens Indicator; July 15, 1923. 

"Why no receiver can eliminate spark interference," Proc. Radio Club of America; Nov. 1923. 

"Autobiographical notes," 1924. 

Electrical Engineering, MacMillan; 1924. 

Inaugural address, Proc. IRE, vol. 24, pp. 140-143; Feb. 1936. 

"Autobiographical sketch," 1958 

"Analysis of horizontal scanning circuits," Hazeltine Research Corp., Report 7193; Nov. 17, 1958. 
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OBITUARY - ROSS A. SMITH 
by Ludwell Sibley 

The antique-radio world has lost Ross Smith, one 
of those multi-contributing individuals whose influ-
ence is quiet but substantial. Ross's career was as an 
engineer with essentially one employer, Chicago 
Telephone Supply (later CTS Corp.) in Elkhart, 
Indiana. In retirement he served as curator of the 
CTS Museum. He was an early, strong supporter of 
the Indiana Historical Radio Society and its 
radio-display efforts, culminating in a museum at 
Ligonier. Beyond IHRS, his "Transistor Topics" 
articles in the old ARCA Gazette were the first 
coverage of this area in the collector press—his 
pioneering story on the Regency TR-1 in 1985 was 
two years ahead of other journals. As a career-long 
IRE/IEEE member, he contributed heavily to the 
TR-1 article in IEEE Spectrum (Dec. 1985). His 
transistor-radio articles continued in the AWA Old 
Timer's Bulletin upon the demise of the Gazette. His 
articles on radio-restoration techiques appeared in 

AWA and other bulletins. 

Smith was an enthusiastic participant in equip-
ment-display contests, and tended to win ribbons on 
restoration quality and significance of the gear rather 
than on elaborate display. In 1940 he had built an 
iconoscope TV camera and monitor from an article 
in QST; he displayed them at Rochester 50-plus 
years later! He received the 1985 AWA Elle 
Craftsman award for his restoration results. Ross 
was a long-term tube collector, a member of the old 
AWA Tube Group and later the Tube Collectors 
Association. He was one of the first individuals to 

recognize the historic value of, say, assembling a set 
of the "original nine" RCA metal tubes. 

Our sympathies go to Smith's widow Wava and 
son Victor. 

FOR THE RECORD 

Approximately 50 people attended the September 
MAARC meeting. The annual election of officers 
was held. Ken Mellgren, who headed the 
Nominating Committee, presented the slate, which 
was approved by the members present. The officers 
and directors for the coming year are: 

President: Ed Lyon 
Vice President: Geoff Shearer 
Treasurer: Rod Matzko 
Membership Chair: Paul Farmer 

Directors: 
Brian Belanger 
Ray Donik 
Eugene Gardner 
Fred Newberry 
Domi Sanchez 
Charles Scarborough 
Willie Sessoms 

Eric Stenberg 
Gordon Winn 
Barry Zimmerman 

Ed Lyon and Brian Belanger will continue to share 
responsibility for the newsletter. Starting sometime 
this winter, Radio Age will be produced with an all-
electronic approach in which the printer will receive 
the electronic file from the editors via the Internet 
and will print the newsletter with the addresses of 
members from the membership database on each 
individual newsletter, which eliminates the step of 
having to affix labels. Also, the newsletter can be 
made available to members on the MAARC Website 
immediately and with illustrations in color. Watch 
for more details in future issues. 

Barry Zimmerman has been Treasurer of MAARC 
since 1996. While Barry will continue to be active 
in MAARC as a director, his demanding job respon-
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sibilities have necessitated his stepping down as 
Treasurer. We appreciate greatly his dedication and 
professionalism in this time-consuming job. He also 
has been handling newsletter distribution and the 
MAARC schematic service, time-consuming jobs. 
Please thank Barry for handling these important 
tasks so well during the past few year and thank Rod 
Matzko for taking on the critical Treasurer's task. 
Mike Naumann has asked to be excused from the 
MAARC Board of Directors owing to job pressure, 
but he has agreed to continue to be the MAAC 
liaison with the RadioActivity hotel site.. Thanks to 
Mike, too, for his service. 

Some of the more unusual items presented during 
the show and tell session at the meeting included an 
unusual Russian multi-band transistor radio (Phil 
McCoy), a beautiful mint condition Cyarts lucite 
radio (Willie Sessoms), and a homebrew with three 
199 tubes purchased at an auction for only $2! (Jim 
Berger). 

Our new Vice President, Geoff Shearer, polled 
the audience to learn what their collecting interests 
are (quite a variety). Geoff gave some good hints on 
where to find radios (don't overlook thrift stores 
such as the Salvation Army Store and Goodwill 
Stores). He described a project to replace missing 
feet on a Sparton Bluebird and related some recent 
servicing problems he had encountered. 

The auction contained a number of additional 
radios from the Nole estate. (It will be several more 
meetings before all of the remaining Noie items are 
sold.) One of the more interesting was an early 
Lafayette communications receiver which sold for 
$55. Ed Lyon won the 50-50 drawing and donated 
his winnings back to MAARC. (Thanks, Ed!) With 
a "fall clearance sale" in effect, tube sales amounted 
to $320. Capacitor sales were $81. 

Ed Lyon reminded everyone to turn out for the 
MAARC/RHS combined picnic on Oct. 1. 

Have you ever worked on a radio that was so frustrating you wanted to hit it with a hammer? 

Well, the 1936 Philco Service Bulletin had just the tool for you—an official Philco chassis test 

mallet. Of course, if you needed to work on a Zenith, you would need a Zenith test mallet. 
(Thanks to Ted Hannah for sending this ad to us.) 

LIST 

IC IRy i IC IL TO o UN 
that help you do QUICKER, BETTER WORK 

CHASSIS TEST MALLET 
• Just the thing to help you locate 

loose connections, "opens," noises, 

etc., in any chassis. Standard for test 
work in radio factories. Light polished 
wood handle, rubber faces on head. 

Insures you against comebacks on any 
service ¡ob. 

SERVICE TOOL KIT 
• Complete kit of tools used in all 

standard service operations. Fibre wrench 
and screwdriver for aligning; set of socket 

wrenches and handle ; complete LIST 
eyeletting kit; and coil shield $630 
remover. A wonderful value.  

0 ...«6«,«1 Sue« CS«. 

0 ,HISCO 
0 ^.4( 0 Ç,.4 C.d 5..«.1 ••••••••• 

O "..1-Ç..9..Le'r•-• 

  _ 
-feaste-

PHILCO RADIO & TELEVISION CORP. 
PARTS AND SERVICE DIVISION PHILADELPHIA, PA. 
Dec., 1936 Printed in U. S. A. 
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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: Superior Model TV- 12 
"Transconductance" tube checker, 
wood case in VG condition, $75. 
PACO Model Z-80 signal tracer, 
leads, no manual, $30. PACO 
Model T-63 CRT tester and 
rejuvenator, VG condx., $30. RCA 
tube manual, RC-21, $ 10. Rider 
TV repair manuals, vols. 3, 4, 5, 6, 

and 7, $ 15 each or all for $50. 
(Note: they average 13 lbs. each, 4" 
thick.) Bendix Model 0646-A end 

table radio, restored electrically, 
plays all stations, normal wear from 

useage, you pick up, $75. Most 
Often Needed TV Repair manuals 
for the years 1951, 1954, and 1958, 
all for $20. All items plus postage. 

Stephen L. Bonino, 107 George-
town Road, Glassboro, NJ 08028, 
(856) 881-0244, e-mail: 
slbongerols.com. 

For Sale: Many restorable old 

radios. Please phone for details. 
Woody First, 12416 Chalford Lane, 
Bowie, MD 20715-1529. 

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. 

For Sale/Trade: Guild roll-top 

desk hi-fi, cabinet in nice shape, 
works but could use capacitor 
work, B/O or trade? NOS mil-
surplus round meters, 100 //A, $4. 
The Year-book of Wireless 
Telegraphy and Telephony—I916, 
trade? NOS in original military 
packaging, 2C39QA, marked 
Collins Radio Company on 

package. Wanted: Parts, manuals, 
lid, for Sony CRF-320. Informa-
tion on Japanese Cymotron vacuum 
tubes. Parts for Kolster type D 
decremeter (the meter and detector). 
Complete chassis and speaker for 
GE K-64. Speaker for Philco 70 

grandfather clock radio. Chassis 
for Little Giant mini-cathedral. Top 
front inlay for Zenith 180 tran-
sistor. Pot metal tuning capacitor 
for Geo. Walker Multi-Unit from 
WorkRite. Michael Crain, 3 
Hillside Avenue, Harvey's Lake, 
PA 18618, (570) 639-2794, e-mail: 
mcrain1952@aol.com. 

For Sale: Knobs and pushbuttons 
and 1941 and 1942 Philco escut-

cheon reproductions now available. 
Contact us for specific model 
numbers on escutcheons. Old Time 

Reproductions, (Larry Bordonaro) 
5744 Tobias Avenue, Van Nuys, 
CA 91411, (818) 786-2500, e-mail: 

oldtimerepgaol.com. 

WANTED 

Wanted: Radio in the Home 
magazine, any and all issues from 
1922-1926. The magazine was 
published in Philadelphia for only a 
short time. John Okolowicz, 624 

Cedar Hill Road, Ambler, PA 
19002, (215) 542-1597. 

Wanted: Output transformer for 
Crosley Model 124. Paul M. 
Williams, 2364 Beaver Valley Pike, 
New Providence, PA 17560. 

Wanted: Ballast tubes: One I65R4 

and one L49BG. L.M. and Jimmy 
Lynn Page, 4138 North Highway 
41, Mullins, SC 29574-9359, (843) 
454-6887, e-mail: 

Pagehaven@aol.com. 

AUTOCALL—The Official Jour-

nal of the Foundation for Amateur 
Radio—a monthly publication cov-
ering the activities of nearly 50 

amateur radio organizations. Only 

$8 per year for 12 issues. P.O. 
Box 7612, Falls Church, VA 
22040-7612. (Check payable to 
"Foundation for Amateur Radio.") 
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LOOK AT ALL THOSE TUBES! 
by Charles Scarborough 

So spoke our auctioneer Brian Belanger, and I 
was intrigued. Eleven glass bulbs were sitting there 
(plus one empty socket) in the modest-sized and 
topless—after an apparent prolonged exposure to a 
hostile environment—little Dewald Model 1200 
table-model set. For three dollars it was definitely 
worth taking home. A look into the set on the 
workbench, with its sundered cabinet parts spread 
out around it, was a cautionary tale about the shadier 
side of American enterprise, and a grimly comforting 
reminder that misleading advertising was alive and 
well before WW II as well as after. 

The Dewald, like a Freed-Eisemann of similar 
"character" I'd picked up a few months before, was 
a wonderful example of the game of "My radio has 
more tubes than yours." It was about as stupid as 
the apparent competition for the tallest and most 
ridiculous fins on autos of the late '50s. One can only 
wonder, however, whether or not the proud new 
ommers were fooled by the performance of these little 
sets. 

Despite its twelve glass bulbs, the little Dewald 
is, was, and ever shall be a five-tube set—the 
standard 6A7 converter, 6D6 IF, and 25L6 audio. A 
75 and a 25Z5, plus a single ballast tube perhaps, 
would have made an honest, and very modest, little 
set. Instead, there were two 25Z5s, though the 
current draw was perfectly within the range of one. 
And there was a 75, all set to do its first audio, 
second detector/AVC thing. But no! The triode 
section was allowed to function normally, but one 
diode sat in mute grounded emasculation, and the 
other was connected across the AVC line on the 
downstream side of the 2.2 meg resistor. Proudly 
(and needlessly, given what was happening with the 
75) squatting next the 75 was a 76 "second detector," 
and on the nether side of the first IF transformer was 
another diode-connected 76—this one labeled 
"AVC." But hey, we're still only up to eight tubes, 
though they were, at least, something more than light 
bulbs. 

The other four were ballasts. One was legit—in 
series with the line to drop the voltage ten or fifteen 
volts. Another was pretty marginal—across the line 
in series with a single pilot lamp! The last two were 
really desperate efforts to up that "tube" count—one 
used as the cathode resistor for the 25L6 and the 
other, incredibly, as the cathode resistor for the 75! 

My earlier acquisition, the Freed-Eisemann 
Model 30-D, used its "real" tubes conventionally-
6A7, 78, 75, 43, 25Z5. A 6U5 eye made six of its 

advertised ten. Here again, however, there was 
ballast madness: three "tubes" in series dropped the 
line some 40 volts, with two of these pseudo-tubes 
partially shunted with pilot lamps. Ballast number 
four was the cathode resistor for the 43. Ten 
tubes—yeah. 

I couldn't help noticing, on the same page of 
Rider, the "twelve-tube" Freed Model 27-D. The 
extra bulbs? You betcha—four type K34B ballasts 
on this one. Though the redundant second 25Z5 
brought the full heater string to just 100 volts, the 
Freed engineers felt they'd better split the heater 
circuit into two branches, reminiscent of some ac/dc 
TV power supplies of the `50s. The only mercy is 
that neither Freed set used a "tube" for the 75 
cathode resistor. Otherwise, they could have 
pretended their thirteen-tube set was equivalent to a 
RCA C13, right? 

Several years ago, I noticed at the excellent 
Science and Technology Museum in East Berlin a 
triple triode tube clearly dating from the '20s. I 
personally have no great love for European sets and 
have never really enjoyed working on them, and I do 
believe that jamming the equivalent of two 6AQ5s 
into the single shell of an ELL800 was not so hot, or 
altogether too hot, an idea. However, I must admit 
that it sure makes a difference whether you're going 
for efficiency (and trying to deal with a per-tube tax) 
or for a lot of lotsa-tubes hype! 
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AN APPLICATION OF SPHERICAL COILS 
by Leighton Greenough 

Ed Lyon's description of the spherical coils' 
takes me back more than 55 years to WW II 
when I was engaged in the development of a 
prototype anti-aircraft gun director at RCA 
Laboratories. For such a device you need 
electrical output proportional to sines or 
cosines of angles set by tracking telescopes. 
The approach, chosen before my involvement, 
was based upon a spherical outer coil and 
rotatable inner coil. This took advantage of the 
uniform field characteristic that Ed 
emphasized. These coordinate resolvers were 
used for generating input data and for 
producing output motion via a servo system. I 
drew the job of working up the drive circuits 
and refining the coil turns distribution to get 
the desired resolution of about one-tenth of a 
degree. We were working at a frequency of 
2500 Hertz and up to approximately 10 volts 
amplitude. 

Fig. 1 is a drawing of the structure showing 
how one could play with the turns distribution 
to trim up the response. The stator windings 
were in some ten slots whose diameters of course 
followed the spherical rule. There were about 50 
turns in each slot. Trimming the field distribution 
was by adding a few turns in series with the overall 
stator winding, oriented to augment or reduce the 
slot's contribution. The goal was to produce a 
uniform field so that the output of the inner coil 
conformed accurately to the sine or cosine of rotor 
angular position. With field uniformity, the rotor 
was not required to be spherical to generate the sine 
or cosine proportionality. 

I spent many hours with a precision potentiometer 
in a bridge circuit measuring the rotor output voltage 
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Figure 1. Military application of spherical coils to 
generate output proportional to sine or cosine of angles 
(1943). 

versus angle. Nowadays a digital voltmeter would 
make it much easier. We did have good oscilloscopes 
for output display; they were 12-inch magnetically 
deflected propositions. 

The drive circuit was an ac amplifier with a very 
large negative feedback factor, over a thousand. 
You could almost remove a tube and get the same 
output. The main trick with that much feedback was 
to keep the amplifier from oscillating. 

1. Radio Age, July 2000, p. 10. 
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MAARC YOUR CALENDAR 

Sun., Nov. 19 MAARC meeting at the Seventh Day Adventist Church, Burtonsville, MD, 2 p.m. 

Sun., Dec. 17 MAARC meeting at the Seventh Day Adventist Church, Burtonsville, MD, 2 p.m. 

MAARC meeting dates for 2001 to be announced in the next newsletter—usually the third Sunday 

of each month. 

March 22-24, 2001, Spring Meet in the Carolinas, Charlotte, NC. See the web page at CC-AWA.org 
for details. 

RadioActivity 2001 will be June 14-16 

TIDBITS 

Radio Museum Job Announced New Website and Parts Source 

The Radio-Television Museum in Bowie, MD, is 
looking for a part-time person to help at the museum 
during the hours the museum is open. The person or 
persons would be employed by the City of Bowie, 
and the City and the Radio History Society would 
share the cost. This individual would be expected to 
be at the museum from about 12:30 to 4:30 p.m. 
Saturdays and Sundays. Since it would likely be 
difficult to find one person who would be willing to 
work every Saturday and Sunday, it seems more 
reasonable to find two people willing to work 
approximately half of the weekends. This person or 
persons would help greet visitors, handle gift shop 
sales and some paperwork, and generally help to 
keep the museum running smoothly. The salary is 
$7 per hour. Apply to: Personnel Office, City of 
Bowie, 2614 Kenhill Drive, Bowie, MD 20715. The 
City is an equal opportunity employer. For more 
information on the job, contact Stephen Patrick, the 
City's Museum Director, at (301) 809-3088 or e-
mail: 
spatrickCa)cityofbowie.org. 

Brian Smith's Wireless Workshop is an 
Australian version of Antique Electronic Supply on 
a smaller scale. If you happen to have any 
Australian radios in your collection, you should 
know about Brian's business. Even if you don't, he 
has items of interest to American collectors. For 
example, you may be able to find European tubes 
that are not easily located in the U.S. Here is the 
address and Website: 

OBITUARY 

TOM DATRI 

MAARC members were saddened to learn that 
member Tom Darn died on August 11. Tom had 
been a member of MAARC for many years, and 
often bought tubes at our auctions. Tom was an 
expert at jukebox repair and speaker reconing. A 
quiet but friendly man, Tom will be missed by his 
MAARC friends. Our heartfelt sympathy to 
Tom's family. 
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Brian Smith's Wireless Workshop 
12 Mansfield St. 
Rockhampton 4700 
Queensland, Australia 
International Phone: 61 7 4927 1272 
Fax: 07 4927 0522 
Website: www.users.bigpond.com/Brianswireless/ 
e-mail: Brianswireless@bigpond.com 

Brian's latest catalog has many of the same kinds of 
parts that you would find from antique radio dealers 
in the U.S., like resistors, capacitors, and tubes 
(valves), but he also has quite a few things that come 
in really handy if you are restoring a radio from that 
side of the pond. He sells AWA Radiolette and other 
decals and dial scale replacements. He provides a 
schematic service for Australian radios. He stocks 
hard to find items such as contact studs for 1920s 
rotary panel switches, NOS 1930s style "dogbone" 
resistors, terminal strips, black formica panels, real 
dial cord, replacement headset cables, and more. 
Check out his website or email him an inquiry. 

Communications Receiver Finish Cleaning 

Ted Hannah reports that Armor All Car Cleaner 
does a good job on the crackle finishes found on 
older communcations receivers. Use it full strength, 
following the directions on the bottle. 

Supplemental Antenna 

Ted also reports a solution to a reception 
problem. He recently restored a 1932 Stromberg-
Carlson Model 29-A console for a person who lives 
in Alexandria, VA. Although the radio worked well 
at Ted's house in Silver Spring, MD, it didn't do 

well in Alexandria, particularly in receiving WGAY, 
the nostalgia music station at 1260 AM. The answer 
turned out to be a relatively new AM antenna sold by 
Radio Shack—their catalog # 15-1853, which sells 
for $29.99. The radio owner in Alexandria simply 
placed the antenna on top of the radio (no electrical 
connection), and WGAY and lots of other stations 
came in loud and clear. 

DuMont Exhibit Being Planned 

The Radio-Television Museum is planning a 
DuMont exhibit to commemorate the 10061 
Anniversary of Alan B. DuMont's birth. The grand 
opening will be sometime this winter. If you have 
any DuMont radios, television, oscilloscopes, tubes, 
posters, literature, etc., that you would be willing to 
loan for this exhibit, please contact Charles Grant at 
14112 Parker Farm Way, Silver Spring, MD 20910, 
(301) 871-0540, or e-mail: charsite@aol.com. 

November MAARC Meeting Topic 

For the November MAARC meeting 
presentation, Paul Farmer will talk about collecting 
transistor radios. Paul has an extensive collection of 
early transistor sets and is an expert on this topic. 
You can see examples of Paul's fine collection at the 
Radio-Television Museum in Bowie, but hurry 
because his transistor radio exhibit won't be on 
display there much longer. Collecting transistor sets 
is steadily growing in popularity. The prices of rare 
transistor sets have increased dramatically in recent 
years. So, come to the Nov. meeting and find out 
why this field of our hobby is on the increase. 

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

Bruce Shetrone I 

1817 Cremen Rd 
Pasadena MD 21122-3304 
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