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[Sunday, Feb. 1, 1987, San Salvador (Watlings Island), Bahamas in Riding Rock Inn bar] 
 
RCA:  Jan 27, 1941 - Dec. 17, 1986:  46 years in electrical engineering 
 
In the fall of 1940 when I went out to Camden, N.J. for interviews at RCA, it was a train ride 
(coach) to Philadelphia with Jim West. Among others, I was interviewed by Virgil Trouant, 
Clarence Gunther, George Brown, Irving Wolff, and finally by Elmer Engstrom. The latter was 
the head of the Research Department in which Wolff and Brown were group leaders. Gunther 
and Trouant were in Special Apparatus Engineering. Engstrom sat on the end of a desk and I 
stood up for his ten-minute interview. He must have been satisfied for I received a letter of 
offer within a few days for $136 dollars per month. (It had just been raised from $125!). Brown, 
in his inimitable manner, had impressed me. Wolff had asked some rather searching questions. 
Gunther had gotten very nitpicky about receiver design but as I had just completed a graduate 
course along these lines. I was able to straighten him out. He particularly annoyed me as he 
smoked during the entire interview and never offered me a cigarette! 
 
It was winter so I did not get to see much of Camden or Philadelphia and it was back to the train 
for another overnight in a cold coach. After receiving RCA’s offer I had to make my choice: RCA 
at Camden or General Electric at Schenectady, N.Y. I chose RCA. Now, 46 years later, G.E. has 
purchased RCA and I very nearly ended up full circuit, working for G.E. RCA was formed in about 
1918, so lasted about 70 years as a separate entity and I was part of it for the major period. 
 
When I reported for work at RCA, I left on Saturday, I believe, after comleting final 
examinations on Friday. It was about the end of January, about the 26th. A vivid memory is that 
I was fortunate to receive a paycheck after about three or four days of work and this allowed 
me to eat and pay room rent until mid-February, the next payday. 
 
The trip out from West Lafayette was made by bus, this time. It was cheaper than by train and I 
had to pay it myself. (The interviewing trip had been paid by RCA.) Other than it was cold, snow, 
and icy, my only recollection is of an accident in the mountains of Pennsylvania. A woman 
driver slid off the road in front of us, rolled over into a shallow gully. The bus stopped, we got 
out to rescue her. She was lying on her back, kicking her feet around, and yelling for help. More 
or less unhurt. She was actually calling out, “What happened? What happened?” 
 
My first night in the East was spent in the YMCA in Philadelphia. I arrived at the RCA Camden 
plant about 9 a.m., reported to Personnel, took physicals, signed papers, etc. and finally late in 
the day was taken to my future workplace, Building 5-2, Room 207, where I reported to Dr. 
Irving Wolff. 
 
I spent Monday night at the same YMCA. Unfortunately, there was a heavy showfall that night. 
The next morning I was slow getting underway and what with the heavy snow I did not arrive at 
5-2 until about 8:15 a.m., late the first day! As life would have it, Wolff was nearby when I 
punched in (my time card) and gave me a lecture about employees arriving on time and that 
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one should allow for travel time variations during bad weather. I listened. Shortly thereafter I 
was to learn that Wolff himself was one of the worst offenders for lateness. He was then a 
bachelor (for another six or eight months). 
 
My first assigned project was to RCA’s first airborne radar for the U.S. Navy. Dr. H. N. 
Kazanowski was my supervisor, a bachelor, several years older than I. Hank was a very nice 
chap and we got on well. Our part of the project was the transmitter. George Leck was the third 
part of the group. William D. Hershberger was leading a similar group in the receiver and 
display. Others were handling the power supply etc.  
 
This radar  was the ASA-1: 
 

A for air borne 
S for search 
A for first of its kind 

 
And “1” for model number 1.  

 
Its frequency was 400 mcs (now MHz). This was quite a high frequency and there had been very 
little activity at this frequency so test equipment was very scarce and generally inadequate. We 
had to develop our own. 
 
The big difficulty (which proved to be insurmountable, finally) was to make an RCA tube 
generate 15-25 kw peak pulse power. Their efficiency was very low at this high operating 
frequency. Thus, even for a low duty cycle of 1000 pulses per sec and a pulse length of only 1 
microsecond, the tube losses were high enough to overheat the tube. Two were used in a push-
pull arrangement. I was assigned to come up with a cooling system to cool the tubes to a 
reasonable operating temperature. This called for fans, blowers, baffles, ducting and such. All 
completely new to me. I was not a heating and ventilating engineer! However, I was an 
engineer, and expected to pick up and go ahead in any area. I did. 
 
Pressures were quite severe as we had deadlines to meet, war was getting underway. Pearl 
Harbor was only a few months away. Roosevelt was aiding England in the war in Europe. Both 
Kazanowski and Jack Donal, the tube expert at RCA, Harrison, eventually (in several months) 
ended up needing months off (mental exhaustion). We finally gave up on the RCA tubes 
(“micropups,” they were called) and starting playing with a pair of tubes that had been 
developed for amateur radio transmitters. These were Eimac tubes, I believe. Eventually they 
were made to work. Hank was now at home under sedation or something. Leck and I continued 
on under Hershberger’s aegis with Wolff much in the act. Leck was an experimentalist and 
handy at construction (as well as being a ham, himself). We made and tested many versions of 
the transmitter before it finally proved out. Later I shifted over to develop an RF switch that 
would switch the transmitter/receiver coaxial lines between two antennas. These two antennas 
were placed on either side of the aircraft so that as the plane flew its course, it could look 
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(radar-wise) to both sides of the aircraft, alternately. If a target (ship or submarine) were seen 
on one side, the aircraft changed its course and flew towards the radar echo. The two antennas 
were now oriented forward and switching continued. The pilot flew so that signals from the 
two antennas were equal strength. This meant we were headed towards the target. If enemy, a 
bomb or torpedo was launched. 
 
The switch type was Hershberger’s idea, I had to make it work. As time went on pressure 
became more intense. When I started in January, RCA worked only seven hours per day, 8-4 
p.m. This meant there was time at the end of the day to catch the ferry, near RCA cross the 
Delaware to Philadelphia to do a little shopping. The 35-hour week was quite nice. (It was a 
hangover from the depression years.) About the end of March it ended. We went to an eight-
hour day. We also started working evenings, then Saturdays, finally, also most Sundays. We 
were paid an extra day for Saturday but never for evenings. It was a long hot summer. We 
spent a great deal of time on the roof of the building, training our antennas towards 
Philadelphia across the river. The tall buildings made good targets. 
 
During one late evening spell we smelled something burning and thought our transmitter was 
getting too hot. In time, smoke appeared over on the bench area. Wolff had taken off his shirt 
and thrown it over a soldering iron. He went home that night, about midnight, with a large hole 
in his shirt! For some reason or other, I missed my vacation. I should have been given a week 
off but no one informed. Paperwork caught up in about a year and everyone was apologetic. I 
received a week’s pay extra in 1942! I recall, well, however, meeting an elderly chap upon the 
roof one day. He was dressed very formally, stiff white collar, etc. He asked for me, then 
introduced himself as Mr. Throckmorton. It was George K. Throckmorton, President of the RCA 
Manufacturing in charge of all the Camden operations. He was a very nice old chap. Welcomed 
me to RCA and hoped I would like my work. I was very impressed. Later I learned he came from 
Indiana not far from Oxford, over in the Dayton, Indiana, area. He had a practice during his 
tenure of sending out, periodically, cards with pithy messages to all supervisors. One of those 
had something to do with pitching and doing something or other. From then on the cards were 
known as “Do it for Throck.” 
 
After the first one or two paychecks, I started sending some money home, to my mother, also 
to paying off my debts. The latter amounted to $250 to the Purdue Student Loan fund, 10 to 25 
dollars to loans from friends. When I finished the payment to Purdue I threw in about 15 or 20 
dollars extra and received a very nice thank-you letter. I also received the notes which had been 
countersigned by Frank Maguire, my uncle, as guarantee. I made copies of the “PAID” notes 
and sent them on to him. 
 
My first big purchase, after a few clothes, was a car. I needed wheels, I thought. It was a 1937  
V-8 Ford coupe, $75. It looked OK. After I paid for it I received all the previous owner’s titles and 
learned to my dismay that the first and principal owner had been the Jersey City Police Dept. 
They had “run the wheels” off it, I believe. This particular model, the ’37 V-8 , was a very hot car 
for speed and acceleration. It was one of the last, however, to have mechanical brakes. They 
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never were really effective and I had numerous near misses and one that didn’t miss. I wrinkled 
up the front grill in a line of traffic on Admiral Wilson Blvd. Didn’t hurt the other car, thankfully. 
 
George Leck and I became friendly. He was married but had not been for long and his first child, 
George, Jr., was about a year old. George helped me with car problems, dead batteries and 
such, inspections, wrinkled grill. He had an old Model A Ford with its own problems. That 
Christmas, George came down with grippe or something and I played Santa Claus and trimmed 
the Leck tree. They lived out in Collingswood, a suburb. George’s full nomenclature was, I 
learned in time, George Washington Leck, Jr., and his father hailed from Indianapolis. We had 
something in common. George and wife, Carrie, remained friends for life. George is now dead. 
 
On one canoeing trip with Carrie, Max Mesner and wife, George had the idea of nude 
swimming, he and I, no one else joined in, stripped and spent a short time in Rancocas Creek. It 
was sort of dark.  
 
After the second day lateness problem, I promptly moved across the river into a hotel room, 
three blocks from work. I spent a week here then found a room a block closer. This was with 
Miss Kelly, 400 Linden Street, Camden. This was at the corner of Fourth and Linden. It was the 
end in a stretch of old row houses. I had what had been, originally, the “front” room and quite 
large. There was an unused fireplace with a very large picture of George Washington hanging 
above. My bed was a cot and my “desk” a library table. I shared a bath with Miss Kelly and her 
widowed mother. She rented other rooms on the second and third floors. 
 
That spring she invited me down to Ocean City, NJ, where she had a cottage. It was the 
Memorial Day weekend, I think. She was setting up the cottage, hers, for summer rental. 
 
I made a few friends at work at the rooming house, but lived a relatively quiet life with an 
occasional night out in the “night life” of the Camden area or across the river in Philadelphia. 
During one of the latter I ran into an old schoolmate from Oxford, Bill Lawson. He had been a 
year behind me in high school but had attended Purdue while I was at sea. After Purdue he 
stayed on in the Science Department and was experimenting with an artificial heart for a dog. 
Way ahead of his time, apparently. With the imminence of war and the draft, he found it 
expedient to enter war work and was with G.E. in Philadelphia. Our meeting in downtown Philly 
was a happenstance. He is now dead, I understand. 
 
Another friend, Robert Malone, was also at G.E. He had attended Northwestern. I knew him as 
a bellboy on the Steamer Alabama on the Great Lakes. I had loaned him $100 as part of a down 
payment on a house back in Evanston! 
 
We completed the Navy model of the airborne radar, Sept. 15, 1941. We had shifted to a 40-
hour week April 1, started alternate Saturdays on Oct. 7, 1941, and a full six-day week on Dec. 
17, 1941 (my birthday). (This was the entire plant. Our group had been working evenings for 
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quite some time.) My first raise came Sept. 16, 1941, $20/month (15%). I was pleased! On Dec. 
8, 1941, we completed the model of the airborne radar for the Army Air Corps. 
 
These were models built by the Research Department strictly in the model shop. While we were 
proceeding ahead with our models, a group from RCA Special Apparatus had moved in next 
door to us and were working up a design with drawings which would allow the radar to be built 
in large quantities by the TCA factory personnel. (Gunther was in general charge of one part of 
the group. Harry Wege had overall responsibility. Later he was to be head of RCA Missile and 
Surface Radar at Moorestown where I spent the years 1961 - 1977.) 
 
The Navy model was quite a complex system which probably was the reason it never was built 
in large quantities. In addition to the side and forward-looking air-to-surface radar it also was to 
serve in an alternate mode as an altimeter. In this mode, a signal was sent out to an antenna 
mounted below the aircraft hull that was directed towards the ocean or earth, it was reflected, 
and received by the same antenna very similar to radar operation. By the time of travel one 
could determine the altitude of the aircraft. The two modes required switching in the set, two 
indicators, and the treansmitter needed to be set up and tuned to do both modes. This was a 
real bind and generally one or the other of the two modes had to be favored. One could not 
optimize both! 
 
When the Navy set was completed, it was tuned up and sent to Washington, DC to the Naval 
Air Station at Anacostia. Wolff and I and various others over the winter spent time making the 
set work. I spent all told about 3-4 weeks in Washington and made about 20-25 hours of flight 
time in a PBY-2 aircraft. This was an amphibian airplane, a so-called “flying boat.” It had wheels 
that would retract into the hull and could land and take off from either water or an airstrip. We 
made trips up and down the east coast looking for ship targets and demonstrating its (the 
radar’s) capabilities. I spent most of my time tuning up the transmitter. The altimeter mode got 
almost lost in the shiffle with the search radar having priotiiy. Navy personnel were always 
along to witness the tests. 
 
In between flights we modified and did minor redisgns and fixes on the ground. It was day and 
night work, cold and disagreeable weather, and not much fun. We did stay at rather fancy 
hotels: the old Wardman Park, the Washington, etc. Wolff, when he was there, always picked 
good restaurants for evening meals, unless we ate at Navy BOG’s (Bachelor Officer Quarters).  
 
The old PBY-2s were a very slow lumbering type of aircraft. Did about 90 knots or so, had two 
engines (props) mounted above the wing (to be above the waves, etc.). They could carry a crew 
of half a dozen or more and spend a full day on patrol. Often we took a lunch along. I enjoyed 
the patrols although I did not get to see out the bubbles very much as I always seemed to be 
nursing the radar set. 
 
This period was shortly after Pearl Harbor and naval stations and personnel were on a wartime 
footing (newly) and were rather jittery. One evening late at night, I had left the aircraft out on 
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the ramp to go into the Navy lab to obtain some parts and test gear. On my way back, in the 
pitch dark, I was suddenly challenged by a marine with rifle and bayonet thrust into my 
abdomen, it seemed. I threw up my hands and mumbled friend. It got me marched into the 
O.D. (Officer of the Day) for identification. The next day I was issued a Navy identification 
badge! 
 
Marty Richmond was the only other junior engineer from RCA who was along occasionally. He 
had worked on the receiver. Later he joined up with Ray Sanders on the FM altimeter and then 
left with Sanders and others and became one of Sander’s VPs at Sanders Assoc. (More on this 
later.) 
 
When the fall school term started, I had signed up at the University of Pennsylvania for a math 
course, differential equations, I think. However, I had to drop it when I was sent to Washington 
for so long. I signed up for RCA short courses, also. 
 
During the Washington stint I ran into several Navy people whom I had known at Oxford or at 
Purdue. One was Dick Burtindale, then an ensign. Younger than I, he had graduated from 
Indiana University and then gotten a commission. I also met and made a number of flights with 
a Navy commander, Hall by name. He was quite friendly. A year or so later he was promoted to 
captain and I had occasion to seek his help to get into the Navy myself, in vain. 
 
On Dec. 8, 1941, we completed a model of the radar for the Army Air Force and it was installed 
in a B-18. I had the opportunity to make one flight in it out of Maguire AFB (thought I think it 
was called by another name at that time. I recall that Wolff and I went and he let me drive. As 
tires and gas were now rationed, I was none too pleased. 
 
During the war years I made yearly trips to Oxford to see my parents, for a week, generally. As 
time went on all my schoolmates , friends, and young relatives were either drafted or had 
joined up. The town was almost deserted. I felt the public opinion and veiled attitude as to my 
not being in the service. Three of my brothers were, finally. I almost stopped the yearly trips 
but my mother was so upset when I suggested it that I did not. RCA kept requesting deferment 
for me as I was 100% deeply involved in war research. I remained 1A, deferred, throughout. 
Twice I attempted to get in the Navy: once by a straight enlistment, and the other as a 
commissioned officer. I was rejected for height both times. I was too small! This incensed me. I 
had had three years of shipboard radio experience, a degree in engineering, and two years of 
experience in radar at RCA, many hours flying in Navy aircraft but they didn’t want me in the 
Navy! A number of my friends at RCA also had joined the Navy, Greenough, Benny  Cole and 
others I’ve forgotten. 
 
On one or two occasions I tried to set up rendezvous or a get together with old Oxford boys 
who were in the service. These did not pan out. Once I learned (through the Oxford Gazette 
Newspaper) that Frank Moore was located at Ft. Monmouth. I drove over, found him, spent 15 
minutes of talking about nothing. I drove back. On another try I wrote Roger Bartindale, then in 
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the Navy and up in the Long Island area, to set up a get-together. No response. Thse types of 
things soured me to a considerable extent. Rarely, other than for my own brothers, have I put 
myself out to renew old acquaintenances. 
 
Sometime in March of 1941, the Research Group came in one morning all abuzz. The morning 
papers, which I never saw, had the news that RCA was building a new laboratory at Princeton 
and that all personnel would move to the new site. At midmorning Engstrom called all hands 
together into one of the larger rooms, stepped up onto one of the lab benches, and gave us the 
news. Someone had leaked to the newspapers. Yes, it was true we would move. Details would 
be given out in time. From then on there was much discussion, pro, con, and in between. 
 
For my own part I was not too upset. I had moved into a metropolitan area (Philly) with all its 
benefits and points of interest and within three months we got notice of the move to a rinky-
dink college town, Princeton. I had not seen it, and was not impressed with the prospects. 
However, it was midway to Philly and New York so one could get away fairly easily. 
 
As time went on and the chaps with families started looking for housing, there was a certain 
amount of muttering about prices suddenly rising and there were no new houses being built 
because of wartime restrictions. Also, there was opinion that all the brass had advance 
knowledge and had purchased their homes before the move became common knowledge. 
 
Plans slowly matured for the new labs and we in the Research Dept. were kept reasonably 
informed. All the research people from Canmden and the tube research group at Harrison, N.J., 
were to be combined at Princeton along with the Patent Department which had been dispersed 
at various plants. Actually, it was the Patent Dept. head who had sparked the idea of the new 
laboratory because he wanted the Patent Dept. personnel integrated at one site and he (Otto 
Scheirer) liked Princeton. 
 
Next to our lab, now on the third floor but still in Building 5, a sample laboratory room was built 
and various layouts and lab furniture were arranged. We had a first-hand view of our new 
quarters. John O’Neil was in charge of this activity. 
 
Later there was a dinner at the Princeton Inn to which all the engineers were invited and at 
which David Sarnoff gave us a pep talk and more of the plans for the new facility. Sometime 
later I think, there was a groundbreaking ceremony over at Penn’s Neck out in the orchard of 
the old farm that was the site. The farm house and farm buildings were now being used by the 
builder as office and equipment buildings. 
 
An office was set up at Princeton to aid employees in finding housing etc. I guess I found my 
room through the facility. People started being shifted in the summer of 1942 but I did not 
move until about October. 
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As the radar models were finished, tested, and flights were made, the engineering for them in 
our group more or less terminated, except for consulting to the Special Apparatus personnel 
who wrote up the designs for the mass production version. I was reassigned to a new project. 
This was to be a radar director for an aircraft searchlight. The searchlight was a five-foot 
parabolic reflector, which had a carbon arc at its focal  point and a very intense light beam was 
generated for the purpose of locating and illuminating enemy aircraft. For initial location of the 
approaching aircraft microphone “ears” were used, separated six or eight feet, the signals 
amplified, then used to excite the two sides of a headset. Thus the operator cranked around the 
searchlight and its big ears for the best sound from the aircraft, at which time the searchlight 
was turned on, the aircraft tracked in the light, then shot down by antiaircraft fire. 
 
What was wanted was a means for dettecting the aircraft farther away and furnishing a more 
accurate anble. Of their approach. The idea was to mount an antenna directly over the face of 
the search light, switch four lobes for elevation and azimugh, and use radar techniques to 
locate the aircraft and track its approach. I was given the assignment of developing the cathode 
ray tube indicator for displaying signals from each of the four lobes in such a manner that the 
operators could view, compare, and orient the antenna (with searchlight) for tracking. O.M. 
Woodward (Woody) had the task of designing the antenna. Thus started the team of 
Wilkinson/Woodward which went on for more than 40 years, more or less continuously. 
 
The breadboard units were developed and put together at Camden, moved out to the Antenna 
Lab at Stat Street (outskirts of Camden) and the system put together for preliminary tests. We 
used the airborne radio transmitter design, at 400 mcs, for the new set. I had overall charge of 
the complete system. 
 
We moved to Princeton at about this stage of the development and all equipment etc. was 
moved and we completed the designs, testing, and final construction at Princeton. [Added later 
… “Oct. 11, 1942, Room N-314 for me”] The final tests and sell-off to the Signal Corps was down 
at the Field Lab. This program ran into an unexpected fault that prevented it from being a good 
answer to the need. The antenna patterns radiated sufficient signal towards the earth when the 
aircraft were out at maximum range, that a ground-reflected signal was received in addition to 
the direct signal. The difference was not sufficiently great in strength, under the long-range 
weak-signal conditions, to discriminate. Thus, often the operator would lock onto the reflected 
signal, rather than the correct direct signal, and track on it. As the aircraft flew towards the 
operator, its elevation angle increased to the point where it was directly overhead. It was very 
embarassing to find the antenna and searchlight looking down at the earth at this point! 
 
We had a few ideas as to how to improve it but none suffficiently good to save thie system. 
What was needed was a larger antenna or a radar and antenna that operated at a much higher 
frequency in order to have sharper radiating lobes. 
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Back to Camden: 
 
Pearl Harbor struck with a great bang and many, many echoes on December 7, 1941. I had 
driven my “new” car over to Philadelphia and spent the afternoon at the Free Public Library. On 
my way back to Camden, while crossing over the river on the Ben Franklin bridge, I threw on 
the car radio and received the shocking news. It was Sunday afternoon. There was an 
immediate impact on the citizenry: rationing of cars, tires, gas, foods etc. Longer work hours, no 
new buildings (except the Laboratories—war work, you know). War work ralliles, war bond 
sales. 
 
There was a certain amount of scandal as to why the new racetrack was allowed to continue 
construction. The excuse given was that it was all wood, which was true, no steel being 
available. (Forty years later it was to burn to the ground because of the wooden construction.) 
RCA had its big war bond rally and “Beat the Promise” hoopla as the initial use of this track. 
 
Sometime in the spring of 1942, winter maybe, I moved from Miss Kelly’s to an apartment in 
Collingswood, a suburb of Camden. This was the ground floor of 12 Woodlawn Avenue. I shared 
it with three other RCA young chaps: Ben R. Cole, John Sullivan, and  Dick Baker. The latter two 
were time-study engineers from the factory area. Benny Cole was from our research group. It 
was a congenial group and I enjoyed the companionship very much. They were all a little 
younger than I and somewhat less worldly. Sully was from NYC, his father, naturally, a NY Irish 
cop, a captain. Baker was from Lancaster, Pennsylvania, his father an M.D. Benny was from Park 
Ridge, Illinois, outside Chicago. 
 
Quite often Sully and Baker would take off for their respective homes for the weekend. I 
accompanied Baker to Lancaster and spent a rugged Saturday afternoon and night! Now and 
then we had a party. Once the police stopped in, on a neighbor’s complaint, and we found it 
necessary to invite them in for a few minutes! 
 
We did no food preparation in the kitchen, other than a quick breakfast and maybe a late 
evening snack. Dinner was taken at a boarding house, a few blocks distant, run by the mother-
in-law of Lew Reiger, a member of the Patent Department (who also moved to Princeton). She 
set a good table and it was a pleasant get-togther for the evening meal. 
 
George Leck also lived in Collingswood and fairly often I went bicycle riding with him and other 
friends Max Mesner and wife were also on some of these outings. He was also in the Research 
Dept. and part of (now) Hershberger’s Group. 
 
George was (and continued throughout his life) an avid ham radio activist. I participated in a                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
few of the local group’s ham fests and other activities. As an ex-shipboard commercial operator 
I carried a certain aura and could claim some esteem—which I did, without, however, being too 
condescending. 
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While at Miss Kelly’s I started a small experimental setup to see if I could generate a useful 
amount of 400 mc power with a pair of Hytron tubes. I was using some of the technique I was 
learning at RCA. The tubes proved to be not adequate but I had enjoyment nonetheless. I don’t 
think Miss Kelly quite approved of my setup on her table, though she never mentioned it in a 
disapproving manner. 
 
I picked up at the RCA salvage store for employees a radio console cabinet, a record player, a 
radio, and numbers of classical records. The cost of these was well below retail and I was able 
to put together a nice setup before I was to leave the Camden plant. 
 
One disadvantage to Miss Kelly’s was that it was located near the NJ end of the Ben Franklin 
bridge which carried the Philly-to-NJ shore traffic in the summer. This was so intense that 
driving in the area was almost impossible during the main weekend traffic periods. Also, there 
was a bridge abutment underpass, a tunnel, on 4th Street ½ block from my room. More than 
50% of the persons using the underpass felt it necessary to blow their horn in the underpass. 
 
During the period at Miss Kelly’s I dived in the Camden restaurants, mostly Greek. One evening 
I apparently got something new or different. I came down with hives that night. Lasted through 
the night and became very intense … head to foot! Top of the head and bottom of the feet. This 
was my first, and only, attack of the hives. I was up all night and felt like I was going mad. 
 
At the crack of dawn I was out looking for the first doctor’s sign that would let me in. Finally, I 
found one. He warned me that he was a homeopath. I could care less if he could help. I sat 
down and took a shot in the arm. It was miraculous! In half an hour I was completely, 
essentially, free of my tormentors. Unfortunately, in another hour or three, they started to 
return but no so severely. By the end of the day I was almost back to normal. The only item 
different in my menu the previous day was a jelly roll for dessert. Who knows? Needless to say I 
was off jelly rolls for many years. 
 
When I moved to Princeton in the fall of 1942 I took a 2nd floor single room at 50 Hawthorne 
Street with the John Stalker family. John & Edith had two small children, John, Jr. ca 4 and [?]  
about six or seven. John was the foreman in charge of the Bell Long Lines station out on Route 
#1 near Harrison Street. It was a good situation. Off and on they rented two other rooms on the 
second floor but I was generally the sole roomer. I remained here until I married, about four 
years. Some of my comrades from RCA also roomed a few houses away on Hawthorne. Maurice 
Artz and family across the street and numerous others in the same general area of Princeton. 
 
There was a certain amount of hostility, slightly veiled but evident, to the encroachment of an 
industrial concern into the environs of an Ivy Leavue university town. RCA was the first and 
only, until after the war. The old residents were correct in their fears. It was the beginning of 
the end to the town as they had known and liked. Although the lab’s personnel did not swamp 
the town, they were evident and not connected to the University or members of the wealthy. 
Prior to our coming, there were University staff etc., people in the trades, poor help, and the 
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wealthy estate holders of the west end and the surroundings. During the summers the 
university basically shut down as the undergraduates all left and the summer graduate studies 
was almost nil. This period put a certain amount of hardship on the single personnel, who ate 
out in restaurants. More than half of them closed for the summer. 
 
With time, the university was dragged into the war. There were groups of officer corps training 
sessions brought in for months at a time. These seemed to be Navy mostly. This enlivened the 
town somewhat. 
 
My non-RCA activities were not too bad. Off and on I would spend a day and evening in 
Philadelphia, very seldom to NY. The train service either way was excellent but quickly became 
very crowded with service personnel on the move. Within the small social group within which I 
participated there were bicycle excursions (sometimes as far as the seashore), canoe trips (as 
far as Washington Crossing), ice skating on the lake in the winter, a vacation trip to Maine via 
train and with bikes, a windjammer sailboat trip along the Maine coast at another time. Each 
year I spent a week at home in Oxford. This was via the Pennsylvania Jeffersonian, an all-coach 
train, which went from New York to St. Louis via Philadelphia and Indianapolis. I traveled 
between the latter two points. It was a coach train but one could obtain a reserved seat. This, 
with a pillow, was an all-night hope. A dinner was included for meals. The Spirit of St. Louis was 
the companion all-Pullman train. This was too expensive for me. I only traveled Pullman when 
on a business trip and once with family and two small children. 
 
Although I had a car and John Stalker rented me garage space, I did not do much traveling in it. 
We were only allowed a few gallons of gas per month. Tires were almost impossible to replace. 
In the end I smashed a fender and front grill (again) on a New Year’s Eve outing. In despair I 
blocked it up in the garage. John stopped charging me garage rent and I didn’t do the repair 
work until the war was over and parts could be purchased again. 
 
My bike was an old second-hand Schwinn, one-speed but with a ratchet drive and caliper 
brakes. I repaired and put it in reasonable condition. Once did 90 miles with Leighton 
Greenough, he on a three-speed Raleigh. I was tired by the end of that trip! I never rode the 
bike to work that I remember. When I had been driving the car, it was so seldom to work that I 
often forgot I had driven and the car would remain in the RCA parking lot for several days. 
Mostly I caught an RCA bus that picked me up at Hamilton and Walnut Streets. 
 
After the Search Light Director project I was put into the FM Radar activity with C. C. Martinelli 
and David George Croft Luck. Luck was a Ph.D. Martinelli and I became good friends and 
remained so for the remainder of his life. He was married and had one son, John. 
 
The FM (frequency-modulated) activity was started in RCA with the hiring of Royden C. 
Saunders at about the start (or just before) the war. He was an inventor type (from Ohio?). He 
had quit school to pursue an idea, working in his garage with meager funds. He had the essence 
of a radar altimeter, bouncing signals off the earth from an aircraft. Bell had published an article 
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earlier of a version. Their system had a flaw that made it almost useless under certain 
conditions at a constant altitude. Sanders had come up with an idea or scheme to circumvent 
the flaw. He paid a visit to RCA, sold Dr. Wolff on his idea, and was finally hired while retaining 
basic rights to his invention. Saunders had run out of financial resources and was having 
difficulty continuing with the advent of the war. He showed up at Camden about the same time 
I did but our contacts were very few, initially. 
 
Sanders was an eccentric. He had difficulty fitting into the routines and procedures of an 
industrial organization. Only under Wolff could he have been tolerated. The other groups 
resented his sometimes high-handed methods of procuring test equipment, parts, working 
space, and above all else, his own special working hours. This latter was whenever it suited him, 
but always at long stretches when ideas were being attacked and achieved. He built up his own 
little group of like-minded engineers and kept going. He became labeled with the sobriquet 
“Skunk,” which more or less stuck. He tried cajoling me into his group at one time but I 
demurred, although I personally always remained on good terms with him and group. 
 
His altimeter proved out eventually, went into mass production in RCA (and elsewhere) and 
became a standard in military aircraft. After we moved to Princeton, Sanders clashed a number 
of times with RCA Labs brass and Wolff had difficulty smoothing the troubled waters. Finally, 
Sanders quit in the middle of the war, took his group and left for Raytheon, I believe. I was 
again offered the chance to go along. I turned him down. 
 
The group did not remain long at Raytheon. Too much personality clash again. Eventually, he 
and group left and set up their own company, Sanders Associates. This prospered and grew into 
a very large and financially stable industrial organization. It was basically a supplier to the 
military. To end the saga, in time in expanding, Ray lost control and was thrown off the board of 
directors and eventually out of the corporation. Most of his group, “The associates,” became 
VPs and department heads.  
 
[August 17, 1988. 2 East 19th St., Barnegat Light, N.J.] 
 
The remaining years of the war I spent doing research and development in FM radar. This was 
an offshoot or similar to the FM altimeter. In pulse radar, distance was measured by noting the 
time required for a pulse or burst of energy to travel from the antenna to the target and back. 
In FM (Frequency Modulated) radar, distance was measured by noting the difference in 
frequency between the return signal and a changing frequency of the transmitter. (Both 
systems really measured the time for an electromagnetic signal to travel the two-way path.) 
 
Our principal effort became directed towards a system for the automatic release of bombs from 
an aircraft. The thought was to measure: 
 

- Distance to the target 
- Altitude above the water 
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- Speed of the aircraft towards the target 
 
With this data the system could compute when to release a bomb so that it would land on the 
target. The system required means for making the measurement accurately from an aircraft 
and then a system (a computer) to solve the mathematical equation to determine when to 
release the bomb. 
 
A group was formed, in Wolff’s department, to carry out the research and development. I 
worked with Dave Luck and Martinelli. My principal task entailed developing a small servo 
system that would take data from an FM altimeter and use this data to drive a three-
dimensional cam that solved the mathematics. Thus, I needed to develop a small motor system 
that turned the cam about one axis through an angle proportional to altitude. The prime power 
on the aircraft was 24 volts dc, so this was chosen as the motor voltage. I finally developed a 
quite accurate solution that was very simple and efficient. This used on/off power reversed at a 
rapid rate to drive the servo in either direction. There were numerous patentable ideas in the 
servo system. But for various reasons, none good, I did not carry them to a formal disclosure 
suitable for obtaining patents. 
 
The overall system was brought to the hardware status, finally, and an experimental apparatus 
built up. I was then part of the crew that installed it in aircraft and went along on test flights. 
These were flown in Navy aircraft, SNB, TBF, TBNYs etc. Most of our flights started from the 
Naval Air Station at Johnsville, Pennsylvania. We drove to the airport, installed the equipment, 
then flew to various parts of Delaware Bay to fly runs on simulated targets. On most of these 
we did not drop bombs, only measured times, checked signal strength and quality and maybe, 
photograph the target at computed release time. Most of the runs were made at relatively low 
altitude, 50-500 feet above the water. One could really see the water and waves! 
 
The system seemed to prove out satisfactorily and we progressed on to the point of releasing 
practice bombs. These were bomb-shaped cans of water, weighing about 100 lbs. Simulated 
targets were now floating rafts that had rf reflectors built on top to simulate the radar cross-
section of various enemy ships. After bomb release we flew over the target and photographed 
the splash of bomb impact to determine accuracy. We also, somewhat later, fired 2” and 4” 
rockets. These did not have explosive warheads but otherwise were real rockets which made 
each firing or release be somewhat exciting, noise, flame, etc. 
 
At certain periods we flew down to the Patuxent Naval Air Station down on Chesapeake Bay so 
that we had more water and more freedom for our practice runs. We would spend a week or so 
each trip. On these trips we stayed on the base, living in the BOQ (Bachelor Officer Quarters) 
and took part in evening festivities. It was a welcome change to the routine of my quiet life in 
Princeton. 
 
At Patuxent, I ran into the Communication Officer, a Lt. in the Navy. He had been the radio 
operator at Mackinac Island of the Great Lakes. I had worked with him often from the 
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passenger ships and had met him on land when we docked for the overnight stop at Mackinac. 
Tellefson was his name, Telly for short. He had no engineering or real communication 
background yet the Navy took him, gave him a 3rd level commission, and put him in charge of all 
communications at a large Naval Air Station. He was tall, I was short! His major occupation at 
Mackinac was selling postcards from a small stand on the dock. 
 
One of the most exciting test flights was made late in the program. We wished to test the 
system against a submarine target. The Navy made arrangements for a sub to be in Block Island 
Sound. This is north of NY’s Long Island, off the Connecticut coast. We, Dave Luck, I, a 2nd class 
petty officer, and the pilot, in a Grumman TBF from Johnsville. The TBF was a torpedo bomber, 
the largest single engine military aircraft in use. The flight from Pennsylvania to Block Island was 
uneventful. Luck and I were checking out the equipment and getting our papers etc. in order so 
that the runs could be made expeditiously. At Block Island it was my task to make radio contact 
via code with the sub. I had a hand key strapped to my leg with which to send code. After 
several attempts we made contact, interchanged identification codes, and established a 
procedure for the runs. As the war was still very much underway, the submarine was wary of 
any airplane flying bombing runs on it! 

 
Our arrangement was: the sub would set a nominal course and run at slow speed just awash, 
i.e., the conning tower and deck just above water. We would make a series of bomb runs in a 
back and forth figure eight type of pattern. The runs would be made at top speed and at several 
altitudes, 50-400 feet range. 
 
We got under way and were having a certain amount of success, fortunately. As the turns were 
made in very steep banks (high-g turns) it became very tiring to operate and switch the 
equipment. One’s hands and arms became very “heavy,” needless to say, operating the code 
key was a real chore. At one point with 50 or 100 feet above the waves, I noticed that 
“something” had happened. I could not tell instantaneously what the effect was but I knew that 
there had been a change in the aircraft. The 3rd class petty officer was sitting just behind Luck 
and me, so I turned to check our situation. To my amazement and consternation, he was 
donning his life jacket with great dispatch. That was enough for me. I grabbed my life jacket and 
prepared to ditch the aircraft. At about this point, only a few seconds later, a loud roar took 
over. 
 
What had happened was that we had been aloft for several hours by this time and the first tank 
of gas had become empty. Because the pilot was intent on flying the runs at the low and 
dangerous altitudes, he had forgotten to switch in the full tank remaining. The single engine 
had run out of gas! As this plane was very heavy and had very stubby wings, it could not glide or 
coast very far or long with the engine off. (I was told afterwards that it had the glide angle of a 
brick. That is, with the engine off, it went almost straight down.) Fortunately the pilot (an 
ensign) knew instantly the problem and switched in the full tank almost by reflex. The engine 
had been off for only a few seconds, the propeller was still turning, and the engine pumped in 
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more gas and restarted with no difficulty. Nonetheless, our reaction at the time was a cold 
sweat and palpitation. Those waves were very close to the bottom of the aircraft! 
 
The rest of the runs were made with no further excitement and eventually we signed off with 
the sub and headed back to Pennsylvania. Our flight back was made at about 1000 feet, a good 
altitude for viewing the landscape. I crawled up into the turret gunner’s “greenhouse” that had 
a 360 degree view and enjoyed the return flight, tired but relaxed. Just a few miles from 
Johnsville I glanced down at Luck to find him with his face in a paper bag, “tossing his cookies.” 
Luck, and also Martinelli, were prone to air sickness and on many occasions had to resort to the 
paper bag and live with a queasy stomach. I never experiencd any difficulty at any time under 
any conditions. Flights in military aircraft were much different than in a modern-day passenger 
airplane. You knew you were off the ground and flying! 
 
Although the pilot of this flight was only an ensign, he had reached this rank by promotion from 
the enlisted men so had had much experience. He was not a greenhorn nor a 90-day wonder 
from OCS. Normally, we were flown by Lt. jg, full Lt. and even by Commanders. The flights were 
important, at times difficult, and the Navy was serious in providing full assistance to RCA and 
the Navy program. 
 
Oft times we stopped in at the Philadelphia Navy Yard to gas up. This field was small and 
cramped. The principal runway was laid out so that at takeoff the pilot must be quite aware of a 
smokestack and make a quick turn just after takeoff to avoid a collision. Always interesting to 
see the stack pass by to the side! 
 
In general, the flights from Johnsville to the Delaware Bay area were made via Philadelphia City 
and then over the tidewater regions of South Jersey. As we flew at only 1000 feet or less, a 
good view was had. Quite often I was free enough from duties to enjoy watching the seemingly 
endless rowhouses of Philly, the city proper, then the tidewater rivers and streams of Jersey. 
 
[Aug. 13, 1990: Barnegat Light, N.J. At seashore again!] 
 
Technical highlights at RCA.  
 
During my career at RCA there were a number of investigations or studies that were carried out 
by me alone that have remained in my memory as particularly satisfying from both a technical 
and an accomplishment viewpoint. Most of these were more of a sideline from my main area of 
work and were sparked by my own interest. They were self-appointed. The results I considered 
mine. 
 
The first of these was in the first year and was in connection with working up a coaxial design 
for the transmit–receive (TR) switch of our first airborne radar, the ASA-1 at 400 MHz. This had 
to do with matching a transmission line to a standard impedance. Theory gave expressions for 
computing the impedance and line length of the required matching section of line. After 
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studying these expressions for some time, it occurred to me that possibly there were values 
that could not be matched. I arranged equations and plotted up data that delineated those 
areas of impedance and phase that could be matched and those that could not be matched. It 
made a neat and clear presentation. I was quite pleased when my supervisor became 
interested and requested a copy of the plot. 
 
Another little project was developing an altitude indicator for the FM altimeter. A meter was 
being used at that time. What was wanted was a servo that would turn a shaft as a function of 
altitude. What I came up with was a d.c. relay, a reversing type of contacts. The contacts drove 
a small d.c. motor (24 volts) one way or the other as the relay was excited or released. The 
motor drove a shaft through a gear train. My little cue was to excite the relay coil with a square 
wave. This caused the little motor to jitter or run back and forth a very small amount. The 
altitude signal was compared to the output of a potentiometer driven by the shaft. The 
difference between the two d.c. voltages was amplified and applied to the square wave signal. 
Thus, the motor would run a smaller amount one way or the other dependent on which signal 
was greater. This was a very simple servo and used simple components. An ideal solution! It 
was used as part of an automatic bomb release system for Navy aircraft in low altitude bombing 
runs against ships. It was developed during the latter part of World War II and we made many 
practice runs on simulated targets dropping 100-lb. dummy bombs filled with water and firing 
2” wing-held rockets with dummy heads. 

 
Another project that I pursued for quite some time on my own was the derivation of bomb 
release trajectories. The goal was to release a bomb or other object from an aircraft at the 
proper time to hit a predetermined spot on the earth. In a simplified system there is no 
atmosphere. Thus, only the plane’s vector velocity, gravity and the relative location of the plane 
and target are required. Normally the plane flies horizontally at constant speed. Altitude is put 
into the bomb sight and the bombardier sights on the target as the plane flies its course. At the 
proper distance, the bomb sight automatically releases its bomb. 
 
In the system that I studied, the plane’s equipment would measure altitude, closing velocity to 
the target, and range to the target. These three pieces of data would be measured continuously 
by radar equipment. Then what courses could the plane fly and always be in a release 
condition. Or what was the plane’s trajectory so that the pilot could release the bomb at any 
time he chose. Of course there were limits set by the plane’s speed, altitude, and g-forces. One 
type of bombing allowed by this technique was the so-called “loose-bombing,” practiced late in 
the war. 
 
By much effort I came up with a set of mathematical expressions that allowed one to plot the 
trajectory that must be flown so that a release was possible at any time during the trajectory. I 
was quite proud of my results. It took a lot of effort and recovery from numerous pitfalls and 
false solutions! 
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During the period following WWII, I spent time in a group, led by Harley Iams, working a 24,000 
MHz and on scanning antennas. I found this quite interesting. At these frequencies 
electromagnetic waves acted somewhat like light frequencies and analogies from light or optics 
to our scanning antenna was possible and very useful. I spent much time learning about optical 
techniques that would be useful in our microwave antennas, lenses, refraction, reflection, 
focusing, etc. 
 
Out of these studies came ideas and devices for controlling the electromagnetic waves: an 
artificial dielectric made by imbedding small metal spheres in a slab of foam; use of a square 
prism for moving a line source to cause scanning. This latter required handling the total internal 
reflection that occurred at certain angles of rotation of the prism. I also was able to develop an 
omnidirectional lense or reflector by following optical equations and adapting them to our 
frequency. One model of this was a spherical dielectric solid piece of polystyrene. This was very 
good for 24 GHz & was also nearly transparent optically. One day I left it on the window sill 
while I went to lunch. When I returned I found that the sun had illuminated this sphere and it 
had focused the sun on a sheet of paper lying on the window sill beneath the sphere. It, the 
paper, was very much charred! I had nearly started a fire. 
 

END OF VOLUME 5 … and the end of these “Memoirs.” 
 
Three sheets of paper were laid in: (a) “Memoir Sked,” (b) “Highlights of Engineering Career,” 
and (c) and a page from a notebook, headed with “W. Clayton Wilkinson” listing the places he 
had lived, beginning with New Orleans [#1) and ending with Princeton [#19].  
 
Memoir Sked  
 
Scanning 

- HSDT Scanner 
- First patent 
- Talks at Sig. Corps, Washington, DC 

Nitehawk 
Dielectric Rod 
B-Display analysis 
Thermal Noise Temp study 
West Coast episode 
Killer (Montreal?) 
Antenna Group 
 - Submarine 
 - Airline Radar Ant. 
Move to M&SR 

- Relay 
- Lunar Orbiter 
-  Group Leader Problems 



© 2015 Wm. C. Wilkinson III  WCW Memoirs Vol. 5 20 

 

 

Highlights of Engineering Career 
 

 λ/4 Matching limitations 
 Vibrating relay servo 

Labs Scanning Antennas 
Labs High-Speed Two-Dimensional Scanner Interval reflection 
Labs Dielectric rod transducer 
Labs First Patent 

 Bomb release trajectory 
 

 Omni directional lense/reflector 
 

 Artificial dielectric 
 
Labs Minimum time-delay filter 
 
Labs Signal-to-noise of Type-B display 

 
 
Astro Computer-controlled antenna measurement system 

 
 
MSR Relay Antenna System 
MSR Airborne Communication Antenna System 
MSR Viking Antenna System 
MSR Orbiter Antenna (1st Project) 
 

 

W. Clayton Wilkinson [List of residences] 
 

1. 1318 Carondelet Street, New Orleans, La. 
2. Oxford, Indiana / W9TKG 
3. S. S. Clearwater N.O. / KUGD Mississippi Shipping Co. 
4. 728 St. Charles Street, New Orleans 
5. #608 Godchaux Bldg. 
6. M/S Worden / YNAD Standard Fruit and S. S. Co., New Orleans – Galveston 
7. 120 N. Grant Street / W9YB West Lafayette, Indiana 
8. S. S. Alabama, Kirby Line, Detroit, Mich. 
9. 120 Grant Street 
10. S. S. Alabama 
11. 140 W. Grant Street, West Lafayette, Indiana 
12. S. S. Alabama / WPCT  CD & GBT Co. Chicago, Ill. 
13. 439 N. Salisbury, West Lafayette, Indiana 
14. SS Theodore Roosevelt / KGFD   Navy Pier, Chicago, Ill. 
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15. SS Seeandbee / WTCT   Navy Pier, Chicago, Ill. 
16. 212 North St., West Lafayette, Ind. 
17. 400 Linden St. / W3JXB / W3XAB  Camden, N.J. 
18. 12 Woodlawn Ave., Collingswood, N.J. 
19. 50 Hawthorne St., Princeton, N.J. 

 
 


