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Editorial Comment 
By Don Bishop 

Stuart F. Meyer 

Stu Meyer, W2GHK, passed away on May 2 1, when he collapsed from a heart attack. 
He helped to guide the Radio Club of America as a director from 1972 to 1975, as 

executive vice president from 1976 to 1992, and then as president in 1993. He served on 
many of the Club's committees, and emceed the annual communications symposium and 
banquet for many years. He was generous with his time and effort on behalf of the Radio 
Club of America. He received the Club's President's Award in 1983, the Fred M. Link 
Award in 1988 and the Henri Busignies Memorial Award in 1992. 

Stu belonged to about every radio organization that I do, and more besides, so I saw 
him frequently at trade shows, IEEE meetings and gatherings of amateur radio operators, 
in addition to Radio Club functions. He served as an advisor to the commercial magazine 
where I work. 

In a lifetime that mixed radio communications as an avocation and an occupation, 
Stu built his first radio in 1930 and a television in 1932. He received an amateur radio 
license in 1933. Well-known among radio amateurs, Stu managed the exchange of 
confirmation post cards (QSLs) for many foreign amateurs as a QSL manager. He was 
chief engineer and later president of an amateur radio equipment manufacturer, 
Hammarlund Manufacturing Company. He served as president of the Quarter Century 
Wireless Association, an amateur radio organization. 

After five years of active duty, the U.S. Navy discharged Stu as an aviation chief radio 
technician in October 1945. He had served mostly as a radio operator on destroyer and 
sub-chaser duty during World War 11. 

Stu began a 50-year association with the Club's president emeritus, Fred M. Link, 
when he joined Link Radio in 1945 to work on receiver design. He met Lottie, the woman 
who was to become his wife, at Link Radio. He left the company in 1947 to go into 
business on his own, and rejoined the company in 1950 as a project engineer, later 
becoming chief engineer in charge of production of the commercial and government 
sections. Fred sold his company, which later was liquidated, and Stu became the engineer- 
ing manager of the Allen B. DuMont Laboratories' Land Mobile Division from 1953 to 
1961. Fred was the division's operations manager from 1954 to 1959. 

Stu continued in manufacturing as chief engineer and president with Hammarlund 
from 1961 to 1966, then with Aerotron as executive vice president from 1966 to 1971, 
when he became manager of government relations for Radio Corporation of America 
until 1975. He continued his government relations work for manufacturers until he died, 
representing E. F. Johnson Company until 1986 and Ericsson GE Mobile Communications 
thereafter. 

I became acquainted with Stu in 1983 and began a business association with him in 
1986. I admired his tenacity when he sometimes found himself championing minority 
viewpoints, and I appreciated the support and encouragement he gave me when I faced 
some difficult challenges. Thanks for being a good friend, Stu. All your fellow Radio Club 
members and friends in amateur and commercial radio will miss you. We all send our 
heartfelt sympathies to Lottie. 

(continued on page 60) 
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Alfred H. Grebe, 
1895-1 935 

By Alan Douglas 
and Alfred H. Grebe Jr. 

T h e  history of Grebe Radio manu- 
facturing and broadcasting is short. It spans 
only 25 years: from 1907, when Alfred 
Henry Grebe was 12 and began making 
simple receivers for friends, to 1932, when, 
at age 37, he saw the Great Depression 
bring on the collapse of the market for his 
premium-quality radio receivers and the 
bankruptcy of his company. (See photo 1 
on next page.) In 1935, a complication to 
a previous internal injury sent Grebe into 
emergency surgery. A post-operative em- 

Grebe Jr 

into an office and used part of the kitchen 
for some of my machinery. My mother was 
very patient and allowed me to clutter up 
the house and yard with my wireless." 

At  14, he converted a greenhouse tool 
shed into a "radio shack." Here, Grebe 
began to practice his radio art seriously. A 
~ h o t o g r a ~ h  of the radio "rig" shows his 
early attention to detail. All components 
were arranged "just so" and interconnected 
wi th  the  precision of a craftsman. 
"Haywiring" was not his style. 

Douglas 

- .  

bolism formed that resulted in a fatal coro- 
nary thrombosis a few months after his 
40th birthday. Grebe's policy of perfection at perfectionist's prices 
The formative years 

Grebe was born in 1895 at Richmond 
Hill, Long Island, New York, the son of 
Henry Grebe (born in Darmstadt, Ger- 
many) and Anna Marie Krick Grebe (born 
in Brooklyn, New York, of German par- 
ents). 

Grebe's father was a horticulturist who 
ran his business from greenhouses on the 
family property. Later, his son's radio factory 
would occupy part of the greenhouse site, 
ultimately giving way to a three-story, 
poured-concrete manufacturing and 
broadcasting structure. (See photos on the 
cover.) 

Grebe began making wireless appara- 
tus two years after his father's death in 
1905. Years later, he was quoted in the 
newspapers as having said, "When I was 
first bitten by the radio bug people thought 
only fools paid any attention to radio. I 
was warned by friends, relatives and others 
that I was wasting my rime. But, with my 
tnother's permission, I converted her parlor 

Jerry B. Minter (LF) assisted in the preparation of 
this article. 

was not able to survive the pressure of the 
Great Depression. 

Grebe's radio shack also served as a 
meeting place for boys who shared his in- 
terest in radio. Many of them later worked 
for Grebe or went on to careers in radio, 
including Roy Squires, Frank Squires, 
Ralph Barber, Clifford Goette (amateur 
radio call sign 2JU), Walter Roche (ZTH), 
Ralph Sayres (2LH), George Rhodes and 
Richard Egolf (2LE). 

So great was Grebe's curiosity and in- 
terest, he cared little for the constraints of 
public school. After graduating from grade 
school PS 88 in Jamaica, Long Island, New 
York, he attended the Jamaica Training 
School for a short time and then took 
courses at the Marconi Radio Institute in 
New York City. 

Grebe made up his mind that if he 
wanted to learn more about wireless he 
would have to go to sea, where shipboard 
radio was considered to be important for 
navigation and emergency communica- 
tions. He worked as an operator for United 
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Wireless on ships of various lines including the Panama 
Railroad and Clyde lines. His first vovage was to Port- 
land, Maine: another voyage on Cherokee took him to 
Turks Island in the Bahamas. When United Wireless 
folded in July 1912 and was absorbed by Marconi, 
Grebe became associated with Telefunken and shipped 
on the British tramp tanker Saranac to India. The 
Saranac was the first British vessel outfitted with 
Telefunken radio equipment. 

For a short time, Grebe was an operator at the 
Sayville, Long Island, New York, station of the Atlantic 
Communication Company, which, like Telefunken, 
was German-owned. During 1913 and 1914, Grebe 
installed 27 stations for Telefunken. His diary recorded 
that in San Francisco he "Finished all the ships in due 
time. Worked day and night on most of the ships. 
Finished Adorna with only one helper in 23 hours of 
actual work." In Seattle, his young man's frustration 
over delayed baggage is described in his 1913 diary: 

Aug. 22: Went  down to Electric Boat Com- 
pany and saw the wireless stuff Wavemeter and 
trunk haven't arrived yet. 

Aug 23: Still waiting for baggage. 
Aug 24: Going half crazy . .. baggage still not 

here. 
Aug 25: Sunday, and no word about baggage, 

yet. Don't know what to tell the Electric Boat 
Company. 

Aug 26: Sweating blood . . . waitingfor baggage. 
5 p.m.: Baggage arrived. Finished up tests in 

afternoon and expect to leave for N e w  York in 
evening. 

The outbreak of war ended Telefunken's American 
business. Grebe joined Kilbourne & Clark, installing 
14 stations in 1916. The following year, he worked for 
Emil Simon, installing wireless sets in French subma- 
rine chasers. He supervised the final assembly and 
testing of U.S. Navy submarine chaser receivers at 
Simon's subcontractor on Long Island, the Metropoli- 
tan Electric Company. 

Manufacturing 

Grebe's long-time friend, Ralph Sayres, recalled in 
a 1954 letter: "About 1913, I was helping Alfred in- 
stall complete wireless equipment on the sailing steamer 
Roosevelt, a Peary polar expedition ship. Grebe was an 
able mechanic, as well as being possessed of a keen, 
imaginative mind." Every six months or so, between 
voyages, Alfred would remain ashore in his shop to 

I) Photo 1 . Alfred H .  Grebe in his radio manufacturing 
facility. Notice the General Radio signal generator. 

make radio apparatus for anyone who wanted it. He 
started a small mail-order business. In three months 
ashore, he was able to fill all the orders that came his 
way. 

The apparatus being made by Grebe included an 
efficient detector. Louis G. Pacent, the retail manager 
of Manhattan Electric Supply Company (MESCO), 
featured the apparatus in the MESCO retail store. 
Grebe also advertised his detectors in the few amateur 
radio periodicals being published in those days. In 
August 19 16, he began advertising regenerative radio 
receivers that were made under the first "amateur and 
experimentaln license granted by Howard Armstrong. 
Sales were extremely small in the short period before 
the amateur radio was shut down by the federal gov- 
ernment in April 1917 because of World War I, but 
Alfred Grebe had found his calling. 

With the experience gained with Emil Simon and 
at Metropolitan Electric Company, Grebe was able to 
plan his own manufacturing company after the war. 
Besides experience, he brought with him from Simon's 
organization Douglas Rigney, who became his vice 
president of advertising and publicity. A.H. Grebe & 
Co., Inc., was incorporated on Dec. 17, 1919. The 
incorporators and directors were Alfred H. Grebe, Louis 
G. Pacent and Douglas Rigney. Product planning had 
been going on at least since March, despite the con- 
tinuing ban on amateur radio operation. (Amateur 
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radio reception was authorized in April; transmission 
was authorized in November after re-licensing took 
place.) 

While most manufacturers went after the "pie in 
the sky" of commercial wireless, Grebe wanted only 
the amateur business. Nevertheless, he made his equip- 
ment meet the high standards of commercial quality. 
For the ham who could afford it, Grebe gear was the 
best available. 

Then came radio broadcasting to the general public. 
Such broadcasting had been going on sporadically since 
the teens, but it began to capture the public's fancy in 
1921 - particularly toward the end of the year when 
reception improved during wintertime. suddenly the 
amateur-receiver makers were swamped with orders, 
and the lucky few with radio models in production 
became leaders in a whole new industry. Grebe was at 
the right place at the right time. The "CR-9," a regen- 
erative model with two stages of audio amplification, 
was announced in August. (See Photos 2 , 3  and 4.) It 

was an excellent performer that was able to drive a 
horn loudspeaker. Price was of little concern. Any- 
thing on dealers' shelves would sell. Grebe's fortunes 
skyrocketed. With his wooden factory building burst- 
ing at the seams, he kept production going while erect- 
ing a three-story, poured-concrete structure on the rest 
of the family property. The new structure was doubled 
in size in 1925. 

By hiring some of the best engineering talent avail- 
able (such as P.D. Lowell, from the Bureau of Stan- 
dards) and encouraging them to produce the best radio 
possible, Grebe did the impossible: He repeated his 
success of the "CR-9" without using the regenerative 
circuit. The result was the MU-1 Synchrophase re- 
ceiver. (See Photos 5, 6 and 7, next page.) West- 
inghouse and RCA, companies that now owned the 
Armstrong regeneration patent, were making life as 
difficult for their licensees as they could in hopes of 
driving them out of business. Most companies re- 
sponded by adopting the tuned-radio-frequency (TRF) 
receiver circuit arrangement that was, for the time 
being, free of patent restrictions. Hazeltine devised a 
way of stabilizing the TRF, giving his Neutrodyne 
licensees an edge for a year or two. But Grebe came up 
with an even better arrangement: physically small tun- 
ing capacitors and radio-frequency (RF) coils with 
little external field; very careful placement of wiring; 
and capacitive neutralization (over which Hazeltine 
eventually won an infringement suit). The combina- 
tion, with impeccable workmanship, was unbeatable. 

Unfortunately, it was unbeatable even by Grebe 
himself. Up to this point, in 1925, competing in the 
radio industry was like shooting fish in a barrel. All 
radios were quite expensive; a $130 CR-9 or a $155 
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4 Photo 5 .  The MU-1 uses physically small 
tuning capacitors and RF coils with little external 
field; very careful placement of wiring; and 
capacitive neutralization (over which Haseltine 
eventually won a n  infringement suit). The 
combination, with impeccable workmanship, was 
unbeatable. 

+ Photo 6 .  Grebe repeated the success of the 
CR-9  receiver without using the regenerative 
circuit. The MU-] Synchrophase receiver uses a 
tuned-radio-frequency ( T R F )  circuit. 

to the new transmitter site, WAHG reappeared as control system that will handle programs from more 
WABC on Dec. 17, 1926. The New York Telegram of points than any other station in the country. Great 
Nov. 27 noted, under the headline, "Grebe to the stuff!" Other portable stations licensed to Grebe 
Front": "WAHG is soon to become a powerful factor (WGMU, land mobile; and WRMU, marine mobile) 
in  the  local broadcast situation, we've been 
informed . . . going to tremendous power and a remote (continued on page 1 6) 
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for all you've 

contributed 

to our industry, 

the Radio Club 

of America 

and our lives. 

President Emeritus, Radio Club o f  America 
Industry Consultant, Intertec Publishing 

Happy 90th Birthday! 
From your fellow radio club members at 

Mobile Radio Technology, Cellular Business, 
Cellular & Mobile International and 
Wireless World magazines. 

Don Bishop, Mercy Contreras, 
Diane Hite, Ellen Payne, Darren Sextro 
and Rhonda Wickham 



The AN/APS-6 Radar 
By Frederick G. Suffield, P.E. 

"There  was not a night that went 
by that we did not give thanks for the 
intercept radar that our Grumman Hellcat 
airplanes were equipped with," so stated 
retired Navy Capt. Hawley Russell, who 
was the commander of one of the first night- 
fighter squadrons in the Pacific during 
World War 11, in a meeting with the author 
in 1979. (See Photo 1.) 

In late 1942, Grumman was starting 
production of the F6F Hellcat fighter air- 

[A] small team of young engineers, by dedication and 
many long hours, completed the design, test and 
release-to-production of the first ANIAPS-6 
radars within six months. 

craft. The Navy realized that a night-fighter 
version would be required. Originally, 
Sperry was placed under contract to build 
the AIA radar. The total quantity was 456 
sets, with 274 flying in the F6F-3N aircraft 
and the remainder as spare, test and train- 
ing sets. Due to problems, the Navy wanted 
to complete the contracts for the AIA by 
March 1944 and phase-in the newer AN/ 
APS-6 radar. The Navy had seen the need 
for a new antenna type and made the speci- 
fication a part of the AN/APS-6 specifica- 
tion. 

Originally, the  Navy went to  
Westinghouse in Baltimore with the re- 
quest for them to review the AIA program 
and see where they could help. This divi- 
sion of Westinghouse had long been a sup- 
plier to the Navy and was well-known for 
its excellent quality and reliability. 

A team of Westinghouse engineers 
went to the Radiation ~ a b o r a t o r ~  in Boston 

where they spent more than a week ex- 
amining of the AIA components, the 
MIT Radiation Lab work and the existing 
antenna and modulator. Their visit in- 
cluded discussions with Radiation Lab 
employees and Navy employees and staff. 
They actually started some of the neces- 
sary redesign work while in their Boston 
hotel. 

This small team of young engineers, 
by dedication and many long hours, 
completed the design, test and release- 
to-production of the first of the ANIAPS- 
6 radars within six months. 

Prior to this time, work had been 
initiated both in Baltimore and at the 
Westinghouse Research Laboratory in 
Pittsburgh on microwave mixers, pulse 
transformers and crystals. 

The radar was to scan a 120" cone- 
shaped volume ahead of the aircraft flight 
path in selected ranges of five, 25 and 65 
miles for radar search, with the maximum 
range extended to 100 miles for radar 
beacon. When within one-half mile of a 
selected target, the set could be switched 
to the gun aim mode for accurate aim-and- 
fire of the six 50-caliber aircraft guns. 

Production 

In late 1943, Grumman was produc- 
ing about 75 F6F aircraft per week. Of 
these, initially 50 were scheduled to be 
F6F-5N fighters with the AN/APS-6 ra- 
dar, starting in late March 1944. Because 
Grumman wanted at least a month's lead- 
time of production radars on hand prior 
to starting installation, the company thus 
required the first 50 of the Westinghouse 
units by March 1, 1944. 

Starting with the 50 units per week, 
the production rate increased until VJ 
day. Not only were the units for installa- 



+ Photo 1. "There was not a night that went by that we 
did not give thanks for the intercept radar that our 

Grumman Hellcat airplanes were equipped with," retired 
Navy Capt. Hawley Russell (left) told the author in 1979. 
Hawley was the commander of one of the first night-fighter 

squadrons in the Pacific during World War 11. 

tion in the F6F aircraft, but additional units were 
required for training, testing, Navy Labs and Link 
trainers. In addition, as was common with American 
equipment, some were shipped to the British. 

In that Westinghouse had promised the Navy that 
they would commence delivery six months after the 
start-up date, the early work with the Research Lab 
working with the Baltimore Electronics Division was a 
major step in meeting delivery. 

Another step toward accelerating delivery was the 
release-of-drawings to the model shop for the initial 
six test-and-development models in parallel with the 
release-of-drawings to production. This was a risk, but 
it paid off in saved time. However, it entailed quite a 
bit of action by the engineers with the changes as 
determined from the six models being sent in the form 
of changes to the production shop almost daily. 

In parallel with production was the training of the 
test employees and the development and fabrication 
of the necessary test equipment. 

Constant coordination between Westinghouse 
engineers and Grumman, Navy BuAer, Navy Test fa- 
cilities, Link Aviation (for the trainers), Dalmo Victor 
(for the antenna), Stromberg Carlson (for the modula- 
tor), the Radiation Lab and others was required. 

Taking into account the aircraft produced, the 
spare sets and spare parts, the units for training, test 
and field installations, several thousand ANIAPS-6 
radars were produced. 

Specifications 

In contrast with today's six-foot-high stack of pa- 
pers to define a radar, the Navy specification RE-9088 
for the basic radar AN/APS-6 consisted of 32 pages 
with two addendum. The Navy specification for the 
Dalmo antenna RE- 13A-633 consisted of 17 pages 
with three addendum. In addition, the list of refer- 
enced specifications, which today can run into many 
hundred, covered only five for the radar and seven for 
the antenna. In today's over-preoccupation with se- 
crecy and over-classification, it is interesting that the 
two specifications were "Confidential." 

Early in the design stage, it was felt that the ad- 
vantages of the new design for the "transmitter-con- 
verter" as it was called, now known as the receiver/ 
transmitter or R/T unit, were such that time should be 
allowed to fully test the new design before going to full 
production. With that in mind, it was decided to use a 

modified AN/APS-3 RF head or R/T unit for the first 
150 radars produced. It was here that the Navy made 
one mistake. It called the interim set the ANIAPS- 
6A. Normally, later, improved versions of equipment 
were designated with model number A, then B, then 
C, etc., suffixes. All during the war, pilots in the 
Pacific who were very happy with the -6 would, upon 
hearing about the -6A model, kept asking When 
would they get the improved model? Our field engi- 
neers were kept busy trying to explain that the -6 was 
better than the -6A. 

At  the time-of-issue of the A version of the speci- 
fication in July 1943, the Navy had not made up its 
mind as to the range choices for the control unit. It 
was about the time of the issuance of the B version of 
the specification at the end of December 1943 before 
the Navy settled on the range choices. In an attempt 
to save time, the drafting department was asked to 
make about four sets of control unit panel drawings in 
all the possible combinations so that when the deci- 
sion was finally made it could be immediately released 
to production. 

Receiverltransmitter unit RT-17/APS-6 

The heart of an airborne radar is the receiver/ 
transmitter or R/T unit. This consists of the microwave 
magnetron; the magnetron filament transformer; the 
associated magnet; the local oscillators (Klystrons); 
the waveguide mixerlduplexer assembly with the T/R 
and R/T cavities; the voltage supply for the keep alive 
electrode; the pre-amplifier or front-end of the receiver; 
the automatic frequency control unit; and the pulse 
transformer to couple the magnetron to the pulse 
modulator. This small box contains high-voltage pulses, 
steep-wavefront signals, sensitive crystal detectors and 
built-in shielding to allow 40-kilowatt pulses in the 
same area as the sensitive receiver capable of detecting 
signals in the microwatt level. Not only does shielding 
have to be considered, but cooling as well. 

Prior to the meeting at the Radiation Laboratory 
a t  MIT to  discuss the  AN/APS-6 radar, the  
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