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Oral History Interview 

Dr. John Howard 

By Lee Sullivan 

 

SULLIVAN:  This is an oral history interview being conducted on July 15, 2008 with John 

Howard.  The interviewer is Lee Sullivan.  Dr. Howard, thank you very much for taking the time 

to sit down and talk to us today.  I wanted to start off by asking you a little bit about your 

background and your upbringing and how you came to be interested in science.  Can you tell me 

where and when you were born and where you went to school and when an interest in science 

really started for you? 

 

HOWARD:  Okay.  Well, I was born in Philadelphia, Pennsylvania almost at the end of the 

northern part of Philadelphia, one block away from the city limits.  My mother’s family lived just 

north of there outside of Philadelphia.  It was a huge, huge family of Pennsylvania Dutch people, 

really Dutch.  Not Germans who are called Pennsylvania Dutch, but these were Dutch people 

who had come down from New Amsterdam and joined, lived in Bucks County just north of 

Pennsylvania.  They were peasants and farmers, so our family was a huge family of peasants and 

farmers.  That’s where I began. 

 In Glenside, I guess, or Jenkintown I started school for the first five years, and then we 

moved just across the river to Collingswood, New Jersey.  I went to more grammar school there.  

The Depression hit about that time, and we moved even further out into the country to a little 

town called Kirkwood, New Jersey, which had a population of maybe 100 people.  I went to a 

two-room school--  [Cell phone interruption]   

 

SULLIVAN:  All right, here we go.  We’re back on.  So you were saying the Depression came 

and you moved further out. 

 

HOWARD:  Out into the country to an even more economical place, Kirkwood, New Jersey, that 

you have to go to a pretty good-sized map to even find it.  But it was 100 people, and the 

grammar school had two rooms with the first, second, and third grades each having a row in one 

room, and fourth, fifth, and sixth in the other room.  My older brother and sister got on a bus and 
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went to the next town for their higher education.  After Kirkwood, New Jersey, my father got a 

job in Florida.  He was in the dairy industry, and he was sent to Miami to open an ice cream 

store.  After that was successfully done, he moved to St. Petersburg to open another ice cream 

store, and at that point, he came up and got us, the rest of the family, and we all drove down to 

St. Petersburg.  From that point on, I considered myself a Florida person.   

So I went to Euclid grammar school and Mirror Lake Junior High and St. Petersburg 

High and got out, finished St. Pete in 1939 and started St. Petersburg Junior College that same 

fall.  The War in Europe started on a Sunday, I believe, and our college began the next day at 

junior college.  I went to St. Petersburg Junior College because it was free.  It was like a 

continuation of high school, and if it had cost $10, I would not have been able to go.  But 

anyway, I went to junior college for two years and after that moved up to Gainesville to the 

University of Florida, and that was in 1941.  In those days, Florida was the last state in the Union 

that sent the boys to Gainesville and the girls to Tallahassee 150 miles away.  That was called 

Florida State College for Women.  But anyway, there were no females at Gainesville.  It was like 

growing up in an academy of some sort.  We couldn't do operettas because there were only men.  

Where would you get the females to sing in the operetta? 

 But in high school, I had gotten into science.  I guess I was always interested in chemistry 

and had a chemistry set.  By high school, I had become a lab assistant in the chemistry 

department, which meant that I stood in a little room next to the lab and made sure that people 

got the various chemicals they needed and that they didn't pour the wrong acid into the wrong 

alkali or whatever.  I continued that in junior college, and when I got to Gainesville, I was now 

already a junior.  I had had college physics and chemistry, and I decided to continue in physics 

and chemistry.  Florida was one of the cheapest places to go for a Florida resident.  I think it cost 

$32 a quarter or a semester, and even at that, I needed a job.  Because I had come up late, I 

couldn't get any job in the Physics Department.  All the physics assistants had been already 

selected.  But I got a job in the spectroscopy lab, which was actually in the Agriculture 

Department, running spectroscopy tests on soils and plant ashes and similar things.  So from that 

point on, I had started in spectroscopy.  It was a very early kind of spectroscopy.  It was a prism 

spectrometer made by Adam Hilger in London.  After two years, I got to be pretty good at 

running that spectrometer and making the samples and putting them into the carbon filament.  

You had a pair of carbon arcs like this, and the bottom one had a little cavity in it.  You put the 
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sample that you wanted to look at into that cavity and then you turned on the electricity and an 

arc stretched between them and you got a good spectrum on the spectrometer that you had to go 

develop the film and look at the spectrum. 

 

SULLIVAN:  What would you learn from looking at the spectrum? 

 

HOWARD:  Well, we were studying soil samples from all over Florida and various plants, 

grasses for example, that they would harvest the grass.  They’d grow the grass in an experimental 

plot and harvest it with a lawnmower and then ash it.  You put it in a furnace and you turn it to 

ashes, and then you use its ash to see what minerals were in that grass.  The problem was in 

Florida that they were trying to get cattle to graze and prosper, and in the United States, cattle 

mostly prosper in Michigan and Wisconsin and Ohio.  They don't prosper in hot places like 

Florida and Louisiana.  For one thing, the grasses don't have the right minerals.  They don't have 

enough cobalt, for one thing, so the cattle suffer from a cobalt deficiency.  They get sick and lean 

and die and don't live properly.  But finally they found some grasses that they could bring in 

from Bermuda and places like that that would grow in the Florida climate.  The cattle could eat 

those grasses and still prosper. 

 Then we had another problem in Florida that Florida has ticks that get on the cattle, and 

that’s not good.  But partly this was because cattle don't have sweat glands.  So they tried 

crossing the cattle with cattle from India that had sweat glands.  They’re funny-looking things.  

They have a big hump on their back.  But those cattle grew in Florida.  What I was doing was 

only studying the kind—what was going into the grasses that they ate and how to analyze the 

trace elements.  So I spent a couple years.  That was just my pin money while I was a student. 

 Meantime, I was studying physics, and I got reasonably good grades, even though Florida 

was a little bit backward compared to Harvard or MIT.  But I happened to have an extra 

difficulty when I was studying physics that in my class, one of my competitors that I had to study 

with was the son of the head of the department.  So he always had to get an A, and all I had to do 

to get an A was beat him on an exam.  If I could get a better grade than he got, I was guaranteed 

to get an A.  But fortunately, he actually deserved some of his A’s, so I got an A also.  We parted 

ways, and he went up to Michigan and taught in a university there, and after college…   
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Well, the complication that happened in college happened at Pearl Harbor.  That 

happened on a Sunday, and I was still a junior in college when the Japanese attacked Pearl 

Harbor.  In chemistry class the next day, all the professor wanted to talk about was the problems 

at Pearl Harbor, and all the rest of us had to think about problems with the draft because I was 

already registered in St. Petersburg as a potential draftee.  We all felt just a little gloomy because 

it meant maybe we would be called up, and we still had two years to go to finish college, and it 

would be so nice to finish college if possible.  Nobody else in my family had ever even gone to 

college, and both of my roommates (there were three of us in the room), we all tried to see if we 

could get into the V-7 program of the Navy, which let you finish college and then you would be 

drafted into the Navy and become a lieutenant (jg).  We all went down to Orlando to the naval 

recruiting station, and one of my roommates qualified right away and he was accepted into the 

V-7 program.  Another one didn't quite make the minimum weight, so they told him to go eat a 

lot of bananas.  So we went to the grocery store and bought several pounds of bananas, and he 

ate them and managed that time to just get up to the minimum.  But I failed the Ishihara color 

blindness test, which is where you look at this funny little thing with all the little colored dots, 

and you are supposed to see a seven, but instead of that you see a three or something else.  So I 

have evidently a red-green deficiency, so I didn't make it.   

So I still had the problem of how to escape entrapment into the military.  I was patriotic 

enough.  My father had been a sergeant in the First World War, so I knew I had to at least serve 

somehow, but I wanted to try to finish college first.  My draft board in St. Petersburg sent me a 

notice that I should report for induction.  But there was a little thing in the fine print down at the 

bottom that if you are more than 100 miles away, please notify us and we can arrange for a 

transfer of the draft notification.  So I was 150 miles away from St. Petersburg, and I said, “Well, 

please send it here to Gainesville.”   

Meantime, I had just graduated from college in 1943, and they said they were sending me 

my notice.  They made a mistake and they sent it to Gainesville, Georgia instead of Gainesville, 

Florida.  In the meantime, I had a phone call from Oak Ridge, Tennessee saying, “You’re in 

spectroscopy, and we’re doing some very interesting spectroscopy and we’d like you to come 

here and join us.”  I said, “Well, can you tell me anything more about…  I’ve never heard of Oak 

Ridge, Tennessee before.”  They said, “Well, we can't really tell you very much about it.”  That 

baffled me just a little bit, but in the next day or so, I had another phone call from Cleveland, 
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Ohio from a man that said, “We are a laboratory of the National Advisory Committee for 

Aeronautics in Cleveland, NACA, and we’re interested in maybe you joining us since you’re in 

spectroscopy and we do some spectroscopy.”   

Oh, I should go back and mention one other thing.  I had just been a student in that 

spectroscopy lab, and my boss was a spectroscopist named Richard Kerrigan [?] from Cornell 

University.  Just when I got my bachelor’s degree, he thought this would be a good time.  He had 

not quite finished his PhD, and he wanted to go back to Cornell and finish his PhD and maybe I 

could run the lab for one year while he went back.  So I had that extra little experience, which is 

about the time my draft board was descending on me.  The people in Cleveland said, “Don't 

worry about your draft.  We’ll take care of all that.” 

So I put all my clothes in a suitcase and got on a train, and I believe it was February.  I 

took the train all the way up to Cleveland, and I got out of the train at the Central Square in 

Cleveland, walked out of the station, and immediately slipped on the ice and fell and broke my 

one suitcase.  I hadn’t seen ice in 15 years.  I would have turned around and gone back to St. 

Petersburg right then except I didn't have enough money to do that.  So I stayed and reported the 

next day to the NACA out at Cleveland Airport.   

You may not have ever heard of NACA.  NACA had its headquarters at Langley Field in 

Virginia.  They also had an operation at Moffett Field in California, and they had the Aircraft 

Engine Research Laboratory in Cleveland, AERL.  NACA later changed its name to NASA and 

became NASA.  I was there in 1944—’43 I guess I first arrived at NACA.  Again, I joined their 

little spectroscopy lab.  There were three of us doing spectroscopy, four if you count the…  We 

had two of us that were doing optical spectroscopy of metals, one that was doing chemical 

spectrophotometry of liquids, and then the other one had a magnetic spectrometer and was doing 

magnetic spectroscopy of gases, mostly exhaust gases for aircraft engines.   

We had a very interesting magnetic spectrometer that had been built by Consolidated 

Engineering Company in California, and it was their model number two.  They had made 

evidently a preliminary model.  It was sort of based on the magnetic spectroscopy spectrometer 

that had been built at the University of Chicago.  But Consolidated Engineering made a more 

formidable commercial version and sold model number two to NACA.  Later when NACA paid 

a good price for this, Consolidated Engineering had an interesting president.  His name was 
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Herbert Hoover, Jr.  His father had been president of the United States.  But he came there a few 

times to see how the spectrometer was coming.   

It was a very complicated thing.  It had at least 25 vacuum tubes in it, and after it had 

been turned on and operated for a little while, it would tend to drift away from where it ought to 

be because the tubes would get out of operation.  Then you would have to shut down the 

operation and study each tube to see which one maybe needed to be replaced.  So for every hour 

of operation, there were about three or four hours of repair.  That was in the same room, and I 

didn't really run that.  We had another person who worked on that.  I worked on the 

spectrometer.  This time it was an ARL spectrometer from Applied Research Labs in California, 

and then our spectrophotometer was from Beckman.  Arnold Beckman had built that.  These 

were all very early models in 1944. 

But anyway, I got to be pretty good at all of these, and I sort of supervised the girl, 

Mildred, who worked on the spectrophotometer.  She was a little bit hopeless.  She would come 

in in the mid morning with tears in her eyes and say, “I can't get the spectrometer to balance.  

I’ve tried everything.  It won't balance.”  So I would go in and turn everything off and then start 

up again and it would work perfectly.  She would curse and say, “What did you do?” and I’d tell 

her, “The thing you should always do:  turn it off and start over.  Don't keep trying to make it 

balance when it won't balance.”  But anyway, those--   

 

SULLIVAN:  Could I interrupt for a moment?  I wanted to ask the main three types of 

spectroscopy that were going on at NACA, with the kind of spectroscopy that you had done at 

Gainesville. 

 

HOWARD:  The metal spectroscopy, which was burning a sample in an arc and looking at the 

spectrum of that arc. 

 

SULLIVAN:  Is that what you worked on at NACA? 

 

HOWARD:  This time since it was an Aircraft Engine Research Lab, those parts were parts from 

maybe planes that had crashed or something, so we would look at the alloys or the propeller or 

whatever it was.  Planes operated with propellers in those days.  Jets had not yet come along.  So 
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it was mostly ferrous steel, iron spectroscopy, or aluminum, and that was a little different from 

what I had done at Gainesville, which were mostly non-ferrous materials like titanium and 

magnesium and things from the earth.  On the magnetic spectrometer that was studying gases, it 

could study gases, say, from hydrogen up to carbon dioxide, CO2, which is like an atomic weight 

of maybe 40 altogether.  It would sweep back and forth between hydrogen at an atomic weight of 

one up to CO2.   

But I worked in Cleveland all through 1943 and 1944, and at that time, I was finally 

inducted into the Army.  I went to downtown Cleveland and went through the physical, and they 

didn't care that I couldn't see colors.  I was just a private this time.  After I had been inducted in, 

they put me into the Army Air Corps Reserves and sent me right back to AERL to continue 

doing spectroscopy.  I worked there for ’44 and then ’45, and the War was starting to come to an 

end.  This time I was hoping very much to go back to school and get a PhD.  But in the Air 

Corps Reserve, you were not accumulating time to get the GI Bill to go to college.  You had to 

have active duty time.  So I finally asked them, “Okay, I have to go on active duty.  I would like 

to request that.”  So I put a request in, and I was then sent a proper notice to report to duty in Fort 

Bragg, North Carolina.  I quit my job in Cleveland, said goodbye to my parents in St. Petersburg, 

and took the bus to North Carolina and into Fort Bragg.  After a couple of days of processing, I 

was sent to Fort Belvoir, Virginia, which was the headquarters of the Corps of Engineers.  They 

had very good morale.  They reminded you that George Washington was in the Corps of 

Engineers.  The Corps of Engineers had to land first and make the runway for everybody else.  It 

was a very important part of the Army.  It was still the Army Air Corps.   

Anyway, I had basic training.  It was a little bit embarrassing because the War was really 

ending, and I was just beginning my military service, and the other guys in my company were 

mostly the bottom of the barrel hillbillies from Appalachia.  But I studied the M1 rifle.  I didn't 

like shooting rifles and digging trenches and running around the exercise courses, but I managed 

to become a sharpshooter.  If you made a certain score, you were a marksman, 140.  165 was a 

sharpshooter.  185 was an expert marksman, and I made 165 exactly.  The other guys in my 

company didn't believe it.  They said, “The guy on each side of Howard must have been shooting 

into his target.”  But anyway, it’s on all my records that I’m a sharpshooter.  I was also 

dreadfully thin.  I was skinny.  I had a 28-inch waist, and I’m afraid I wouldn't like to say what it 
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is now, but it’s more like 36 or something.  But I still have a uniform from those days, but I can't 

get in it anymore.  I can put on the jacket, but not the trousers. 

Anyway, after basic training, I was sent to—where did I go next?  I went to Wright Field, 

I guess, in Dayton, Ohio.  Since I had worked at NACA, they put me in a laboratory that was 

doing a little bit of spectroscopy.  It was doing fuels and oil research at Wright Field.  It was kind 

of interesting, but at my level which was a private, it was not too exciting.  Dayton, Ohio was not 

a very interesting place either, even though aviation had sort of begun in Dayton, Ohio and 

Wright Field was there.  That’s where I was.  In fact, it’s what was later called Wright-Patterson 

Air Force Base, but it was just Wright Field when I was there.  I was there for three or four 

months doing spectroscopy and not being particularly happy when I saw a notice that they were 

looking for personnel in the Army Counter Intelligence Corps, which they wanted people who 

had college backgrounds, especially in science.  You had to be a sergeant or better, and I was 

only a corporal by that time.  But I applied anyway, and because I did have my spectroscopy 

background, they took me.  This time they sent me to Washington, D.C. where they had 

headquarters in Washington.  I’ve forgotten exactly where it was, but it was on the other side of a 

river there—not the Potomac.  There’s another river in Washington. 

 

SULLIVAN:  The Anacostia?   

 

HOWARD:  Yeah, Anacostia.  It was just over the Anacostia River.  But anyway, at that point I 

became a super detective.  After processing, they sent me to Camp Holabird in Maryland, which 

was at that time the headquarters of the Counter Intelligence School.  I learned all kinds of things 

in counter intelligence:  how to read fingerprints and take fingerprints, how to try to look at a 

person and remember him if you saw him again in a crowd.  You were supposed to look at things 

like his ear and see if you recognized.  Ears are a little different in different people.  I was 

supposed to look for suspicious people.  Counter intelligence was looking for the enemy in our 

midst.  I remember once after my training at Camp Holabird, we went to the Pentagon once to 

perform a little check in the headquarters.  Oh, while I was in Camp Holabird, the Air Force was 

born.  We had a big celebration, and we were all moved over to the Air Force.  I had been in the 

Army Air Corps, but from that day in 1946, I was a corporal in the United States Air Force.   
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I still continued at Fort Holabird, but one time I was sent back to the Pentagon to make a 

security check, and I was assigned some real top level people, the war secretary.  We didn't have 

a defense secretary then.  We had the war secretary and several people like that.  I remember 

finding some documents in one of their rooms that were confidential, and they weren’t supposed 

to be there.  They were supposed to be locked up at night.  So I took those documents back to the 

ready room, and there was a colonel waiting for reports.  I said, “I found these in the war 

secretary’s office,” and he said, “Oh, I’ll take care of that.”  He took them, and I know he took 

them back and put them where they had been.  But nevertheless, that shows I was a very good--   

Then they sent me back to Ohio where I was supposed to look for Communists, and there 

aren’t very many Communists in Ohio.  It’s a state full of farmers.  There were all kinds of right 

wing Republicans, but almost nothing else.  But anyway, in one part of Ohio there was the 

Timken Roller Bearing Company, and they figured they were always having worker problems 

and that this was probably Communist-inspired.  So they had me go there to study that.  That was 

perhaps the most important thing that I ever did in the Air Force Counter Intelligence Corps. 

 

SULLIVAN:  Did you find any Communists at Timken? 

 

HOWARD:  I never really found any Communists.  I would read complaints that people had 

filed that suspected somebody of doing something.  I would read these things and I would say, 

“Gee, I’m more to the left than that guy is!”  It didn't work up any enthusiasm to me as I…  

Finding a Communist in Ohio is a very difficult thing to do.  But anyway, my days at looking for 

Communists ended finally.  My enlistment ran out, and they finally told me that, “Okay, 

Howard.  You’re going to be out of the military soon.  Would you like to join the Air Force 

Reserves?”  I was still a corporal even at that point, and I said, “Well, what would be the 

advantage of joining the Reserve?”  They said, “Well, if another war came along, you wouldn't 

have to start at the bottom.”  Well, I was close enough to the bottom that it didn't seem to me that 

it was worth the trouble, so I left at that point. 
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SULLIVAN:  Would that be 1946? 

 

HOWARD:  1947 by that time.  I put everything that I owned into my duffle bag and turned in 

my M1 rifle and my detective special revolver and left Dayton, Ohio and took the bus to 

Columbus because I was so eager to get back to school that Columbus was on a quarter system 

and I could start in March.  Otherwise, at all the other colleges I would have to wait for October.  

And having been in the Air Force in Columbus, I was considered now a resident of Ohio, so 

there I was at Ohio State.  The War was over, and I had now 30 months of GI Bill to try to finish 

a PhD. 

 So I got screened by a professor from the Physics Department, Professor Wave Shaffer.  I 

later got to know him pretty well.  He looked at my background in spectroscopy and he said, 

“You should stay in spectroscopy.  Right now everybody’s going into nuclear physics,” because 

the bomb had been dropped in Japan.  He said, “Don't go into nuclear physics because 

everybody’s in it.  It’s just going to be a rat race with everybody,” and he said, “Don't go into 

solid state,” because they had just sort of discovered the transistor, and that was a very 

glamorous thing.  He said, “Everybody’s going into solid state.  Go into spectroscopy or optics 

because it’s calm and quiet and nice, and only 6% of all the physics people go into that.  It’s a 

good profession and lots of interesting things, and it’s not really a rat race.”  Well, he persuaded 

me about that.  He had himself gone to Hiram College in Ohio, which was famous because one 

president went to Hiram, President Garfield.  But anyway, Wave Shaffer was my first advisor to 

stay in optics. 

 Meantime, I went back and started taking graduate school, and in my couple years at 

NACA and the Counter Intelligence Corps, I had managed to forget just about all of my physics.  

I couldn't take the moment of inertia of an o-shaped piece of metal.  But one gets back into the 

swing of things by taking all the courses.  So at Ohio State, I lived in the dormitory for ex-GIs.  It 

was just across the Olentangy River Road from the campus, and they had some very simple 

dormitories for the ex-GIs.  We were called the river rodents because we lived on River Road.   

For the next couple years I studied physics and take all the 500 courses until finally, to 

get a PhD, you have to take some exams and pass them and then take a problem, work it out, and 

take some finals.  I took the exams and managed to squeak by and got assigned to my first 

professor, Harald Nielsen, who was head of the Department.  He was a real pioneer in infrared 
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spectroscopy.  I did a master’s thesis under him working on an infrared band of ozone, a very 

difficult band to study because there’s a very strong ozone band at about 9.6 microns.  Right on 

the edge of this very strong band is a very weak band that’s very hard to detect.  It just shows as 

a little bulge on the side of the 9.6 band.  But Harald Nielsen said they had a good new 

spectrometer there, and if I could make a good ozone sample, I could probably study that band.  

The band had already been detected.  Well, it had been predicted by Gerhard Herzberg, but it had 

been detected at Caltech by…no, the University of Southern California by M. Kent Wilson, who 

had written a paper in Phys Rev on detecting this 1110 wavenumber band of ozone.   

So I set up an apparatus in the basement of the Mendenhall Laboratory of Physics at Ohio 

State.  In the basement they had a spectrometer, and the problem was to get a good sample of 

ozone.  Ozone, if you run oxygen through an electric discharge, you can make a little bit of 

ozone, and if you cycle it two or three times, you can get maybe 15% of the sample is ozone.  If 

you put that in a sample cell, in the infrared you can see the infrared spectrum of ozone.  But 

unfortunately, 15% is not quite good enough.  So I pondered that for a while, and then I finally 

decided that the freezing point of ozone is a little higher than the liquid temperature of oxygen.  

So by going to Linde, where the University got their liquid air for all their liquid air studies, I got 

Linde to make a small sample of liquid oxygen.  They don't like to do it because liquid oxygen 

sometimes blows up a little bit, and they only made it for special purposes.  But they would make 

maybe a gallon of liquid oxygen and deliver it, and I would put it in my sample and make my 

ozone and bubble it through, and the ozone would condense out.  Ozone is a very intense blue.  I 

would finally accumulate 5 or 10 cc of ozone in the tube and then seal everything off and let the 

ozone expand into the sample cell.  Now I had a good 100% of ozone and I could study that 1110 

band.  So I managed to get a good enough sample and wrote it up for a thesis, and that was a 

master’s degree thesis under Professor Nielsen. 

 Professor Nielsen never came into my lab while I was working because he had known 

two or three colleagues at Michigan that had tried to study liquid ozone and it had blown up.  

One of them got plastered all over the walls.  So he stayed away from Mendenhall while I was 

doing my experiment.  But nothing blew up except once when I had a little back explosion that 

when I was pumping out the thing afterwards, it was behind me in the vacuum pump.  I had all 

kinds of screens to keep anything from blowing from my cell.  But anyway, that was my 

master’s thesis, and then it was time to turn to my PhD. 
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SULLIVAN:  Before we turn to your PhD, I wanted to ask you.  This is right around the period 

when according to OSA’s records you became a member of the Society.  1946 I think is when 

you joined. 

 

HOWARD:  Oh no.  I joined in ’44 back when I was still in Florida.  I saw in some of the OSA 

records that I was later than that, but I know I have JOSA from 1944 on.  But anyway, I can beat 

most people nowadays on when I joined the Society. 

 But when it was time for my PhD thesis, I changed advisors.  I changed to Dudley 

Williams, who was also in the Physics Department, but I had known him.  He had been a 

professor at Gainesville when I was at Gainesville, and he knew my wife’s family before--  Oh, I 

should mention that I married a Gainesville girl while I was in Gainesville, and that was a great 

achievement because I told you when I went to Gainesville there were no girls.  It was only men.  

The only women, young ladies in Gainesville were the daughters of the professors, so if you 

wanted to see a female, you had to pretend to be religious and go to the Wesley Student 

Foundation if you were a Methodist or the Presbyterian Student House or the Episcopal Student 

House.  So I tried them all.  There were ping pong tables, and I cased the place.  I was a 

Methodist myself, but I decided the atmosphere was nicer at the Presbyterian house.  So I 

switched ping pong tables as my wife-to-be was a Presbyterian.  I met her at the ping pong table 

in the Presbyterian house.  Her father was head of the Biology Department.  So I knew her then, 

although I didn't marry her until 1950, which was several years later.   

But when I got to take my PhD at Columbus and switched to Dudley Williams as my 

advisor, he had already been a professor at Gainesville and he knew my father-in-law, Professor 

Rogers, and he knew Professor Williamson that had been the head of the Physics Department.  

So he was a logical man for me to study under at Ohio State.  It took him a while to realize later 

that Irene was my wife because he had always known her as Irene Rogers, and he generally 

introduced me to other people as John Howard and Irene Rogers.  But he did gradually realize, I 

think, that we were married by that time.   

But Dudley was a different kind of professor.  He was a very amiable man.  He was not 

as scholarly as Harald Nielsen.  Harald had studied his physics at Michigan under Harrison 

Randall, and the physics lab at Michigan is in the Randall Physics Building, named for Harrison 
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Randall.  Harrison Randall had been one of the honorary members of the Optical Society, and 

when I was studying physics, he was still just an old man who in his nineties would still come to 

all the spectroscopy meetings.  His hearing wasn't so good when he was in his late nineties, so he 

didn't go in to listen to the lectures in these summer spectroscopy meetings.  But he would sit on 

a bench outside, and I found it was more interesting to sit down and talk to Professor Randall 

than it was to go listen to the people giving those talks in the spectroscopy meetings.  Except for 

Dudley, he was a more interesting person. 

But anyway, Dudley Williams derived also from Randall, but indirectly he had gotten his 

PhD in North Carolina from Earle Plyler.  Earle Plyler had gotten his PhD at Michigan from 

Harrison Randall.  So indirectly, Dudley was also a grand-student of Randall, and I was a grand-

student of Randall.  Every infrared spectroscopist in the United States at that time, I think, was a 

student or grand-student of Randall, so we were all very fond of Harrison Randall.  [Interruption]   

So am I getting close enough to optics to…  It’s not really optics; it’s spectroscopy. 

 

SULLIVAN:  Well, I was going to ask you about that specifically upcoming.  I’m going to ask 

you to move back a little bit of time to talk about how you first found out about the Optical 

Society and how you joined.  But let’s get you through your PhD first, and then we’ll go to that.  

All right.  So you were just starting your PhD work with Dudley Williams, right? 

 

HOWARD:  And Dudley had an interesting problem.  For one thing, he had a--  The Air Force 

had a problem.  I suppose I can tell you the problem.  At the time, it was a semi-classified 

problem.  But the Air Force…  Well, the Army Air Corps had dropped an atom bomb in Japan.  

In fact, they had dropped two atom bombs in Japan, and they went off.  But the Air Force was 

just a little frightened.  Their problem was how would they know if they dropped an atom bomb, 

how would they know that the radiation wouldn't be enough to melt the airplane that was 

dropping the bomb?  Well, they learned that the hard way by dropping it, and it didn't melt the 

airplane. 
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SULLIVAN:  But it was a much harder way if it had melted the airplane. 

 

HOWARD:  But they were still worried about it since the nuclear bomb was still an Air Force 

weapon.  So the Air Force decided what they wanted to know was how much radiation gets 

through the atmosphere.  They knew that the atmosphere had water vapor and ozone and carbon 

dioxide in it, and it absorbed some of the radiation.  But how could they predict if a bomb went 

off some place how much of it would get through the atmosphere to singe the airplane?  Would it 

help if they painted the plane a shiny white or something?  So they were willing to support a 

study at Ohio State that would study the infrared spectrum of the atmosphere, but the intended 

goal, the goal that they had was how much radiation would come from a source such as a nuclear 

weapon.  Well, I wasn't using a nuclear weapon; I was just going to use a Nernst glower.   

Nernst was a physicist who got his Nobel Prize for studying where is absolute zero and 

things like that.  But he had done some early spectroscopy, and he had made a funny little 

ceramic tube that was mostly a lot of oxides of the rare earths.  Cerium oxide was his chief one.  

But anyway, if you pass electric current through this tube, it would glow with a very bright, 

intense glow, and you could use it as a light source for a spectrometer that gave you a good 

signal in the infrared.   

So Dudley said, “Here’s a problem that you could work on, and it would support you in 

college.  The Air Force is willing to support this problem and pay you a little stipend to work on 

it.”  That was good because it was turning 1949, getting into 1950, and I was about to get 

married and needed a little more money than that.  So I joined the problem, except now instead 

of studying a short little absorption tube—when I studied ozone it was maybe 10 or 20 cm long 

with rock salt windows and light went through the tube—now we had a tube that was 22 m long 

that stretched the whole length of a Quonset hut.  We made it out of an old sewer pipe, a 12-inch 

cast iron sewer pipe with flanges on the end and with rock salt windows for letting the infrared 

signal in and getting it out again.  But inside that tube was a pair of mirrors that had a focal 

length of 22 m, so if the Nernst glower was outside of the one window and it went in, it was at 

the focal point of this one and that came a parallel beam to the other mirror on this side.  Since it 

was a 22-foot focal length, it brought it to a focus back on this one, and that in return came back 

the next time.  But this time, it just went out the outgoing window.  So you got four passages and 

then out again, so the minimum kind of pass through that tube was four times 22 m, 88 m.  We 
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had split one of the mirrors, so we had two D-shaped mirrors, and we could very slightly tip 

them a little bit so that instead of the image going out, it landed back on the first mirror.  Then it 

went through the whole thing four more times, and then you’d have eight traversals and then you 

had 16 traversals and kept going up so you could get…  But the signal finally would get weaker 

and weaker because the mirrors, even though they were 99.99% reflectivity, you’d start losing 

signal.  You could get up to maybe 100 traversals of the cell, and then you ran out of signal.   

But anyway, I was now looking at atmospheric gases in a cell that was 22 m long, and I 

could evacuate that cell and gradually let air in or pure oxygen or pure nitrogen.  I had a Nernst 

glower for a source, and at the other end I had a PerkinElmer Model C spectrometer, an infrared 

spectrometer, the simplest kind of little prism spectrometer.  I had to open the slits just as wide as 

they would go to try to get signals when I was doing 100 traversals.  But I was able to get a 

series of curves of the atmosphere, of what we called synthetic atmosphere because we weren’t 

looking at real atmospheres, but we were putting together an atmosphere of a known amount of 

oxygen, nitrogen, carbon dioxide.   

I made a whole series of studies, and the Air Force was only interested in the very short 

wavelength, like one micron or so.  But Dudley told me, “Look, the Air Force is paying for this 

and paying your salary, but who cares about one micron?  I mean it’s interesting to the Air Force, 

but the exciting part for physics is out at 10 and 15 and 20 microns where the ozone and carbon 

dioxide and water vapor and all the trace elements like methane and nitrous oxide, where they 

have their absorption.  This is important for meteorology.  It’s important for atmospheric physics 

and has no relation really to the problem, but why don't you just do this?  We’ll sell it to the Air 

Force for you.”  So we did it.  Every other run, we’d run one for the Air Force at the one micron 

wavelength, which is no good for anybody really, and then we would do some runs out at 15 

microns.  We could go out to 15 microns with rock salt windows.  We could go a little bit further 

with fancier windows.   

But anyway, my thesis, it took me maybe almost a year to run that thesis because we took 

an awful lot of samples.  I finally wrote that up.  I had a young--  By that time, another graduate 

student was helping me, Darrell Burch.  He was later to do his own thesis on a very similar 

apparatus.  But we wrote it up in a set of five papers that we submitted to JOSA in 1956, I think, 

on the infrared spectrum of the atmosphere, papers by Howard, Burch, and Williams.  Williams 

was the advisor.  Those were really my first good papers, the ones that other people might have 
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looked at.  I had earlier been a junior author on several other papers on trace elements.  Those 

were mostly in Phys Rev.  But maybe one or two were…  Some were in the Astrophysical 

Journal, and maybe one or two were in JOSA.  But my first splash in JOSA was in 1956 with 

what was also my thesis. 

 

SULLIVAN:  That brings us, I think, back around to the Optical Society as a society that’s 

publishing journals, but I wanted to ask you about the time when you joined.  You joined in 1944 

when you were still in Florida.  How did you find out about the Optical Society and what made 

you decide to join it? 

 

HOWARD:  Well, at that time, that was the best journal.  In 1944, JOSA was taking articles in 

spectroscopy, and when I was doing my spectroscopy in Gainesville, that’s where we looked for 

papers on spectroscopy.  So I joined the Society at that point.  It was cheap enough.  I think it 

was $10 a year or maybe $5 a year.  But you got the journal, and that kept you up with all the 

papers in spectroscopy.  There were a few papers in Phys Rev, but they were mostly on the 

theory of spectroscopy and not the real ones on running a spectrometer.  If you were building a 

spectrometer, it might be in the Journal of Scientific Instruments, but the real spectroscopy 

articles were in JOSA.  Wallace Brode was the editor, I think.  I joined in ’44, and my first 

meeting was when I was working in Cleveland.  I went to one at Case Western…or Western 

Reserve, and Wallace had a session.  He had come up from Ohio State, and I met him for the 

first time.  He was very amiable to meet somebody who was doing spectroscopy at NACA.  So 

when I went to Ohio State, I already knew Wallace Brode, but he was in the Chemistry 

Department and I was studying physics.  So Dudley Williams and Harald Nielsen were in 

physics.  We were in separate buildings on the campus. 

 But about that time, Wallace left Ohio State and went to the National Bureau of 

Standards in Washington.  He continued as an editor of JOSA, but he then left the National 

Bureau of Standards to become a science advisor to John Foster Dulles, who was the secretary of 

state.  As a science advisor, he got to tour all the science centers of Europe and suggest who to 

send to be a science attaché at various embassies.  I suspect he recommended Harald Nielsen to 

go to Copenhagen, and Harald spent a couple tours at Copenhagen being very close to Niels 

Bohr, having one ear to who was being considered for Nobel Prizes and all that sort of thing.  
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They even…  I even knew one of them was almost…  I’ll have to think about that a moment, but 

you’re asking me things I hadn’t thought about, so a couple names don't immediately come to 

mind.  But Harald, because he was a science attaché, he was able to tour places like the National 

Physical Laboratory in England that was ruling gratings.  Some of their gratings were better than 

the gratings we were getting in the United States, so Harald would find the best grating he could 

and smuggle it back to Ohio State in a State Department pouch because if you didn't put it in a 

State Department pouch, some immigration inspector would open it and touch it with his fingers 

and spoil the surface of it.  But we found that it was very good to use State Department pouches 

to get scientific instruments over borders. 

 But we had at Ohio State the best gratings that we could get from the National Physical 

Laboratory, and Harald was always looking for the best detectors that he could find.  Some of 

these were still classified in the military.  To get good detectors in the infrared, the best ones 

were the…  We had lead sulfide detectors, but they only went out to about two microns, and they 

were not classified.  We had lead telluride.  We had indium antimonide.  These were still sort of 

semi-classified.  Sometimes you could [break in recording] about them or use them, but you 

couldn't write about them.  And the really classified ones were the ones that had very fast 

response times because the Air Force couldn't use slow things.  The airplanes were going 500 

miles an hour and they couldn't use an infrared detector that was slow.  So they had sponsored 

infrared detector research mostly at Syracuse University with Professor Nate Ginsburg and 

Henry Levinstein.  They were trying to make good, fast infrared detectors—lead telluride, 

indium antimonide, and other kinds of dopings of solid state materials—and some of these were 

good detectors.   

But anyway, Wallace Brode had tried to keep up with these things, and by sending 

Harald Nielsen to Copenhagen, he was keeping up with the European scene, and we were trying 

to get the best of the infrared things to Ohio State or Michigan or Penn State, Dave Rank at 

Pittsburgh.  So Mary Warga at Pittsburgh and Dave Rank at Penn State and Harald and Alvin 

Nielsen at Tennessee, those were the big infrared centers. 

 

SULLIVAN:  Let’s circle back for a moment.  You mentioned the first OSA meeting you 

attended.  It was at Western Reserve, you said, while you were working at NACA.  Do you 

remember?  Was that a national meeting?  Was that a local meeting? 
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HOWARD:  I think it was a national meeting.  I only went to the sessions that were 

spectroscopy.  It was like one classroom and there were maybe seven or eight of us in the room, 

but that was good for an OSA meeting in those days.  And you could talk to Wallace Brode back 

and forth.  But Mary Warga was also having spectroscopy meetings, but they were not yet part of 

OSA.  She had a meeting that she organized independently in March, the March spectroscopy 

meeting that was the gathering meeting for all spectroscopy.  But we would now call that 

chemical spectroscopy, and it’s now part of the…  Mary was a spectroscopist, but she was one of 

the first to organize the Spectroscopy Society, which split off from OSA.  We lost quite a few of 

our members, but not all of them.  Many members just stayed in both societies.  But they started 

publishing.  If they were in chemical spectroscopy doing analysis and things like that, they 

moved over to…what’s the proper name?  The Spectroscopy Society of America or…  I think 

that’s right.   

Anyway, I was in that for a while when I first went up here to Boston.  In the early ’50s, 

we would get a notice of all the seminars that are going on in the Boston area.  What’s happening 

at MIT or Harvard or Boston University?  I would try to go to the colloquia if it was anybody 

interesting like a Nobel Prizer or something like that.  But one time there was a notice from 

Boston College that we’re interested in forming a local spectroscopy society, and if you’re 

interested, please come to a meeting at Boston College.  I went to that meeting, and there were 

about 20 of us there.  Father Devlin at the Chemistry Department was the organizer of the 

meeting, and they decided to organize a chapter in spectroscopy.  Everybody said what they were 

doing, and I was the only one there that was in infrared spectroscopy, so they said, “Who was 

that guy that said infrared spectroscopy?”  The next thing I knew, I was on their local council.  

We had Rockwell Kent, whose father is a well-known artist, Rockwell Kent, and he was a 

spectroscopist at Raytheon.  Father Devlin and Vic Jarrell from Jarrell Ash, who his company 

made gratings, and Rocky, we would have a monthly meeting and have dinner at a restaurant 

near BC and then go over to BC for the meeting.  Rocky was always a little bit late because he 

lived in Weston and had a cow, and he had to go home and milk the cow before he could come to 

the meeting.  But that was our local Boston section of the Spectroscopy Society.  We also had a 

New England section of the Optical Society, which I went to, but I was not anything in that 
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because they were all people from I Tech [?].  I was just a member of the audience there.  But 

later--   

 

SULLIVAN:  Dr. Howard, I’m sorry to cut you off, but we’re approaching the 90-minute mark 

here and so I need to stop.  I know Chad and I had talked about the possibility of doing a two-

session interview with you because I know there’s a lot more that we’d love to cover.  But for 

now to keep on schedule, I need to stop for today. 

 

HOWARD:  Good.  Good. 

 

SULLIVAN:  And you thought you were only going to have ten minutes’ worth to talk about! 

 

HOWARD:  Good, and I haven't even gotten into optics yet! 

 

SULLIVAN:  I know! 

 

HOWARD:  You were supposed to move me along! 

 

SULLIVAN:  Well, you had a lot to say!  So I really want to thank you for taking this time.  

We’ll talk some more if we can set that up, so thank you. 

 

HOWARD:  All right.  [End of recording]  


