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Toyle L, Northrup was torn December 38, 1706 in the Ftate of

Lpapo sekale?

Wachington and lived there until 1528, In 1934, hemarried .éybu

<

Louige Crosby of New Dediord, Maacachuaetés. Tée—ﬁvrm‘mﬁﬁ‘
preszautly reside in Aic:':a.ndrin, Virginiz.

Tiiite an undergraduito ctudent at Whitman College, Walla Walla,
Washington, in §528, Mr, Northrop was clected to Phi Bota Eappa.
He reccived 2 Bachelor of Scicnce degree "With Honora® {rom -
Whitrcan in 1529, In 19232, he was awarded a Masgtier of Sclence c'legrca
from Masszchusetts Institute of Technelegy.

From 1§32 to 1940 he vas a Research Ausociate with the Fhyaice
Depariment of MMas sa.c'ﬁ:.zscf:ts Ingtitute of Tecehnology. Hc wis & mem=

Vv ofe 5;2:«:1/75
§er of a four-man technical group which developed ﬂnj‘clectrasmtic
generator and demoastraled its appi{cétion as 8 viluable tool in nuclear
reecarch.

From 1540 to 1643 Mz, Northrup was as soc-i::tezd. with the Maval
Urdnanee Laboratory, Early in thla pericd he eerved as Chief Paysicist
for the Fearl Harbar thncti;_: Froving Ground, [z brilliunt work in
supervising the design and insallzation of subomarine detection defensas
in Pearl Harber and Honolulu Harbor brovght him i;xis;‘z conumendation
{from tho Navy. In 1943 the Mavy avarded kim s Meriterious Clvilian

fervice Award for contributions to naval En:p:'da development, When
: DECLASSIFLED e
MICROFLMED Y TH
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' Mz, Northrup terminated his cervices with the Navy'in 1348, he was

Acting Chlzf of the Torpedo Division, Naval Oxdrance Laboratory,
Wasblagion, D. C,
ir Force sincs

the rezearch effarts of
mualtiple -gc'(cmmental. ‘militzry, and civilian agencics esgaged ina
highly cla r;&ific'i aéicntiﬂ:: program of greal significance to tha
sccurity of tae Uuited States. The progrem has embraced the fields
of electricity, magnectism, scismalegy, physics, chemistry, electro-
scoustics, acoustics, muclear phycics, optics, eclectrical caginvering
end electronles exgineering, The seleetion of Mr, Northrup zs tochs
nical advicor fo the United Etates Delezation at the 1958 and 1859
Geneva conferences on Huclear Test Suspension is furiher indicative
of kip ;xatior.al recognition in the scientific communily and kis compre-
honsion of natioral policy odbjectives.

Mr. Northrup has twrice received the Alr Force Exceptional
Civilizn fervice Award in recosnition of kis scicnt;iric achicvements
and ouststandiag scrvice to the nation {sec Attachments | and 2}, In
Aprit 19582 he van awardéd the Depariment of Defenss Disticgeished
Civillan Fervice Award {cee Attachraent 3}, On August 15, 1258 tha
Henorable Lew{s L. Itragss, then Chairman of the Atomic Encrgy

Cemmiscion, wrote the following commentary on My, Morthrup:
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“1 kave the hinhest perronal resard for hir. MHorthrup exd
for bias ceutributions to the success of numerons techeiczl
projectr of highest nationzl security. He has continuously
demonstrated his coonoranion and outsiandiny ability to
Eransligte the scientific problem inte careiwlly planned and
Qawlessly exccouted projects «.veee &Ir, Morithous has
carned the hizhoest resnect of the sclentific slementa of the
commicsion and itz asscecizted grganizations,”

Ia January 1959 Lir. Northrup was the recipiont of the coveled
"President’s Award for Disifnguished Federal Clvilian Sarvice®

{sce Attechment €).- This award iz the highest hoaor avallable to

civilian caroer persenas! of the Uniled States government, The

President peahes no more thon five such 2wards in any oac yoar,.
Mr. Noxthrup {5 the author of numearous technieal and sclantific

publicaticas {see Attachment 5). e bas been @ member of the

Americon Phyrical Secfaty cince 1334,

6 Atchs

ls Alr force Citztion
Z. Adr Torce Cination
3. Deportment of Lafense Citation
4. Frecidem's Citaticn

5. Lisgt of Punlicatinng

é. TPhotogroph - Doyls L. MNorthzup
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Ex CEPTIONAL SLRVICE AWALD

GCITATION

DOYLE L, NODTHEUP kas vendered outstandiny
geTvice to the Departoent of the Alr Yorce and to the
Usited $tates Government while engared in a projeet
of netionz] signifizance, "As the sciontific zdnpsistra-
oy, Mir. Northrup wos yasponsible for the directien
and eccydingtion of 1o ¢ :’far::: of 211 seientilis ascipsed
to the proisc ; L o sud other fndiv id alg and .
agencies both widiia and outcids the De'laz:::.‘:'. -4
Peferee, Nis oxtstanding Isadershin, scicatif
hnowtedge, and dovolion to the ok ccmtna sted
InymezsuraBbly 1o the cvoluiica of methods and the
develapment of technizal refinements psseatial 1o the
early svceess of 122 project. ir, LHesthrup's briliiant
research fa a scientille field hitherto unexplored rzruiiad
in the sccomplizhment of a mission of vital importance to

the national securiny.

BOYT S8, VANDIDERTSG ZTHOMAS 5, DINLITTIER
Chlef of Steif, USAT Becretary of the Air Foree

{Awarded 23 May 1951)

-
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ERGEPTIONAL SERVICE AWARD

CLTATION

Mrx. Doyle L. Northrun has rendexed outstanding

sorvice to tie Ganitzd States goverrument and brought
great honov 12 the Denariment of the Alr Force. e
was recoonsible for directing ond coovdinating the
efforts of scisntizts wnathdn and cutside the Deparument
of Dufense and for dezinming and evaluating world-wide
technical operations. ris eiiorts contfibucad
fmrmezeurably to 2 program which culminaltsad o an
nccomplichment of intsrnotionzi importanca in the fali
of 14353,

MATUAN F. TWINIIG HARQLD E, TALBOTT
Chiel of Staff, USLT Secretary of the Alr Force
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SECRITADNY CF DIFTENSE
WASHINGCTON, D. C.

CiTATION

The Departreent of Defense Distinprished Civilian Service
Avrard i3 preasated to Doric 1. Morthrup ia recagritisn of his
pre-emiincar gervice to the Department of Dofense doring the
perind Febreary 1990 to November IVB7. Jig techmical dirscior
of an Emzortant Air Force sroanization, Lir. IHoazthsuo Qirecied
and cocrdinated the effarts of maltisle military and civilianm .
agencizs in a seientific precram of great raricral sicoificcnce
involving techaicucs aad analvses on the frontisrs of medern
geianca. ig tacinins cnevladre, managertal gill, pnd
seliizsy devotisa to duty contrizuted immeasarably ©3 the
suctessiul conduct of a nrovram of vitzl sizaificazce to the
securily of the Unitéd Fiatoz and warrant the hisiest recogni-
tion wilch can be given a civilian employee by Lhe Departmant
of Defonsge,

{Preseated by Scoretary of Defense Nell H. McElroy)
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GLTATION

Tho Presidontts award for Distinnmuished Federal
Clvilizn fervice in riven ta Beyie L, Nerthran with nrofound
@ppreciition, hizhest soreem and great personal e2icfaction,
Dy tr2 feadership aad couasel ke has furaished to the
schientific cfforts of rmilitzvy wnd eivilizn agonciss i the
develepment of cur sy atam of nuclear datectisn and surveil~

fance, he has made immeasurable coatribution o the security
of the Urnited States, .

‘ Pis exnert hnowledre has also provided an
indirpensable basis fuz intarastional negotiatisns ia the
Interccts of worid pacce.,
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d’ “eTe, berer 3,.’/7‘
“Desipm, Operation and Performance of meJM«z&ﬂi Electrostatic
Geaerazor by L. C. Yanati.. . I “lerthres, C. M. VanAtia and
B. J. Van de Graalf, Fhy. I'ev, - vo, 761778, Aay 15, 1936,

“Dasi"n of Gensrating Vollmeoter for Measurement of High £C Voltage®
by D. L. Nerthrup and L. C. Vanhtta, Amer. Phy, Soc., riay 1937,

UElegtrostatic Generator for Nuclear Research at M.I, T." by
D. L. Nortarup, L. €, Vandtta, R. J. ¥an de Graafi and J. §. Clark,
American Fhysical Society {New York), February 1540,

“Producticn of High Energy Poceitive fon and Electron Beams” by
C. M. VanAtta, . J. Voo de Goazdf, L. . VanAtta asd D, L, Northrup,
Amer. Fhy, foe., #I Y. Mecting, Februaxy 21, 1949, i

“Irradiction of Deuterivm, Deryllium and Indivm Nucled by Z.0 Mev “(:r:ty*"
by D. L. Narthrep, L. G. VenAfiz, R Jo Vande Greaff 2ad ©. M. Vandtta,
Amer. Fhay, foe,, Pitsburgh, June 25, 1540,

-

"Construciion ond Cooling of Large "e.t,or Traps® by D. L. Northrup,
Co M. YanAtwa and L. C. Vanata, R, & L VIIP. 207, 1930,

"hMeasurcitient of Rucntg'c:: Eay Production in the Range 0.8 « 2,0
Million Volts' by L. €. Vanatia znd D. L. Nosthrup, Amer, Journal of
Roeatgen, ¥, LLI, p, 633-6, spril 1534,

"Besign, Construction and Cperation of Fearl Harbor Aagnetic Proving
Ground” by D. L. Mgrthrup [Classified ROL Report) Jatwary 1942,

“Design, Construction and Iscizllation of Acoustic Range for Torpedoas”
by D, L. Nerihrup {Clacsificd NOL Repott) 1545.

Twenly~three classified Techrizal KOL Memoranda on mzguetometar,
desipn, recording inclinomerars, schmarine detection instzllations at
Pearl Herbor, torpedo cepth recorders, torpedo exploder raechanisms,
torpedo dapth control problems, §5332-1948,

Five Comvrebensive Naval Technical Mission Reports covering a Survey
of Germman Torpedo Lesign and Development. 1945,

»
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DBOYLE L, NORTHRUP

Biographical Sketch
Born: 1906, Colfax, Washingten

Education; Whitman College, B. 8, 1928, Phi Beta Kappa
Masgs, Inst: of Tech., M. S. 1932

Married: 1934 to S¢bll Loulse Crosby of New Bcdfcrd. Masa . .

%’5.{&!)}{ £, {(E.,f )ﬂ-"if—ﬁt—fi}ﬂ P IRETY Je’,&.fg ‘?—g:—’——ﬁ"‘*’" :-;?_...s.“"“,.' S aea
POLeS 81008 aresr]
Sl ,/&A’th e Lag el s

1933 ~ 1940 Res. Assoc. Physice Dept, MIT

1940 - 1943 P-5 to P-4 Naval Ordnance Lab, Submarine
detection, magnetic proving ground Pearl
Harbor, Torpedo Exploder Research

1948 - 1949 Deputy Technical Dxrec:or. AFQAT-1

1949 - date chhmcal ‘Director, SEECEENE:

Consulting:

igse DOD Rep Geneva - Experts Conference -
Teet Ban

1958.59 DOD Rep Geneva - Political Conferenca -
Test Ban

(1960 Technical Consgultant to Joint Committee
on Atomic Energy -~ Technical Aspects of
Petection and Inspection Controls of a
Nuclear Weapons Test Ban
Technical Consultant to Joint Gommittee
¢n Atornic Energy ~ Developments in the
Fiecld of Detection and Identification of
Nuclear Explosions {Project VELA] and
Relationship to Test Ban Negotiations .

'

Awards ° /
1945 US Navy Meritorious Civillan Service
1950 USAF Exceptional Civillan Service
1954 USAF Exceptional Civillan Service
1938 DOD Distinguished Civilian Sezvice
1959 Presidentts Avard - Distinguished Federal

Civilian Service

s .
{mas st tes@lgin ]
oy - K g g . e e
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TAPE AND TRANSCRIPT ACCESS AGREEMENT

The follpwing sripulacions constitute rhe agreement regavdiag the

tapefs) and traposeript{s) resulting from the interview session(s) that I

patticxyaf;d in with representatives of che Aiv Force #istorical Program
ST “r

on LY el X7 E

Day . Hongk Year

i
(Fliase inltial the appropriate spacses.}
b

“ Secur{ty Class¢ficarion

UNCLASSTIFIED CONFIDENTIAL SECRET X TOP SECRET .

— (1) The traoscript{s) or tape recordimg(s) may be read, audited,
guoted, or cited by researchars upon presentation of proper credentials to
an Air Force-designatad custodian of the document.

) K_{2) The trasscript{s} aand rape recording(s) may be cited or quoced
ouly with the express permissiocn of the farerviewee,
Permission from the heirs 2l1so must be obtained.

(3} Permission musc be chtafned in wricing from the incerviewes
bafore the traascript(s) cac be exaxined or the tape reczording(s) audited.
Permission from the heirs alse wmust be obtained.

{4) ‘“The trasscribed fnrerview(s) and the tape recording(s) will be
asazled until a time herein specified by the interviewes, X

(This may be uncil deach of incerviewee or for any speciried number of years.)

£5) Other tequesged action(s)

- s A JZW? u

e gy : . . Antervieyfe’s Signature

ST T L L TAne
S{¥r 1aes - ,\, . ;:";2 ﬁj‘g‘z & /?7_/

Te LT

Abf\,.i( .“ '_,lv I
BOERV ALY Lo LA ST

31, . . ‘ 7,
T e e - 1 zss' Signature

| Mtc/;‘/sz" s
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Orgl History Interview 5685

14 duly 1973

SECRET

Taped Interviow with Mr. Doyie Northru
Conducted bv Lt Col Lyn R, Officer

Mr. Northrup, if we could, to begin the interview, would vou go
back and give us a little of your background leading up to the
begiming of vour work with the US Navy at Pearl Harhor. In cother
words, I'm looking for a Little bit of background information,
like wiiat scheols veu attended, the kind of degree you acquired,
this sort of thing. Some of these questions may be a little re-
dundant, seem redundant, but we ask them because we don't have
them on tape, and even though they may seem 2 little trite, we
s£ill }ike to get it on tape because it may not be recorded any-
where else. So if you would like to begin, sir, give us a lirtle

of your background leading up to your tour of duty at Pearl dHarbor.

Ckay. I got my college training in mathematics and physics at

Whitman College in Walla Walla, Washington, where I served as an

instructor of physics for the last two years of my wndergraduate
work and in fact stayed on for one additional year there in order
to acquire sufficient funds ta ge back to MIT to pursue my graduate
work. 5o I was an instructor of physics there for two years as

well as getting my B.S. degree in mathematics and physics. Then

CECRET




it SORFRUP
T went back to MIT and registered for one year toward a Master's
Jepree 1 commgmications enginvering. As It turped out, the funds
situstion was such thar | was forved to work part-time in the de-
partment there, i the Electrical Enginecering Department, instruct-
ing, and it dragged out to two vears before [ received my Mester's
degree in communications electronics. Then, as you recall, the
Depression had hit, and at that time it was very difficult to find
work. So [ accepted a position in the MIT research facility that's
downt at Round #3111 just south of Kew Bedford, Massachusetts, on
the estate of Colonel . I . Green, the eccentric, malti-
miliionaire son of letti Green, you know, of Wall Street fame in
the 1880°s. He was taking out his hobby of interest in science
by providing sbout $20,000 a year to MIT to carry out various
researches that needed a field station right on Buzzards Bay.
There was an dirport there so that there were all sorts of experi-
ments possible. I was there first under Dr. Johnson doing work
on high gain amplifiers, DC amplifiers. And when the Van de Graff
project was moved to Round Hill, inte the old blimp hangar there,
where g high voltage Van de Graff generator of 10 million volts
was to be constructed, 1 transferred then to the Physics Department,
wihich had been my early interest at Whitman, and went on toward a
Master's degree, Finished the work for what was to be a Doctor's
degres. I complsted the thesis, which was zccepted and published

in the Physical Review. And for reasons of economy, of finances

really, T didn‘t go on to get the remaining courses that I needed




SORESRUP

for a Mh.Dn 1 needed two vedrs of serman, T believe, and 1 just

didn't sver bother o getv thar.

OF interest bere, sir, what was the subject of your thesis?

It was the development of the high voltage generater, 10 million
volt electrostatic generator, the engineering that had to do with
its development. This was both voltage measurement up to 10 million
volts, which never had been done before, as well as the development
¢f & new belt-charging arrangement which replaced that used by

Van de Graff, which had used paper belts which are extremely sensi-
tive to humidity. I converted that tu a laminated rubber fabric
belt that [ got Goodyear to produce, and we got much more reliable
performance ocut of those big generators. The generator then in

the next few years, as I worked as a rssearch assoclate at M{T--a
research assistant and finally a research associate with the rank
of assistant professor from the vears 1932 to 1940, And during that
time, we moved the generator from Round Hill to Vassar Street just
behind the old MIT complex and built it in a large steel semi-

spherical building that was built aspecially for the generator,

combining, instead of having two separate terminals, which was the

original design, each one mounted on a heavy railroad car truck
that ran back and forth on rails, and each electrode was 15 feet
in diameter supported by a 6-foot diameter textillite column.

These two colums nmaipg up to the 15-foot spheres in which you
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could sctualiv stay when the thiag wus at high veltage. Une woculd
be plus S militon volts and the other minus § million volts, and
there were 10 millien volts betwsen. [ recall cn the display when
we had a bunch of newspaper reporters down from Boston and Pr. Compton
made an introductory address having te do with the purposes of the
electrostatic generator, which was to be one of the carly tools for
a high energy physics research for accelerating fundamental particles
to high energy. And I had the reporter frem the Boston Globe wp in
the sphere with me, and we had little probe electrodes we would
stich cut of the manhole and draw a I0 million volt spark, sese.

When it hit this grownded tewminal, that was grounded through the
sphere, But the reporter and [ were both at 5 miliion volts above
yround, and this greatly reduced his curiesity. He stayed in the
dead fixed center of the sphere the full time that we were putting
on the demonstration. Well, after conducting a good bit of research
in the subject of high voltage generator production and the measure-
ment of high voltages, we also did some rescarch on the acceleration
of electroas down a 2-1/2 million volt vacuwm tube after we moved
the generater to MIT, and I published a few papers on that subject
prior to my departure from MIT in 1940. An old friend of mine from
MIT had been called down to Washington at the esarly part of 1940

to develop some means of protecting the United States maval vessels

from magnetic mines which the Germans had developed in the early

part of the war. He was given the Naval Ordnance Laboratery, which

at that time congtituted three people, Dr. Cogshell [sounds like}




KORTHRUP

and a counle of assistants who helped him develop mine mechanisms,
was the entire laborutory, located in the Naval Uun [actory in
Washinpgton DO, And Eills Johnsen, who was the first technical
director of the Lub, was given the job of assembiing a technical
staff and augmenting the ability of the Naval Ordnance Laberatory

to develop nawval ordnance along medern technical lines, 1 was one
of the three or four early employvees that Ellis recruited from MIT,
and our job was to build up a competent laboratory for development
of mine firing mechanisms, énd later it included torpede firing
mechanisms, and also to work out a scheme for degaussing, it was
called, or demagnetizing the steel vessels that comprised the fleet
so that when a vesscl passed over magnetic mines located on the
bottom, they would not encrgize the magnetic sensors. [ was given
the job when I First went to the Naval Ordnance Lab of developing
magnetometers that would have the necessary sensitivity. I had

been there about nine months and develaped two or three magnetometers
that were “hen utilized to make a large proving ground, and the first
one was to be located in the Pacific at the naval yard, Pearl farbor,
and the other one in the Atlantic--1've forgotten now--at one of

the hig naval bases near Norfolk in the Atlantic. These were

arrays of magnetometers placed in copper tubes that were drilled

2¢ feet into the bottam of Pearl Harbor in the rough shape of a
ship, so there were some 600 magnetometers omn the bottom. A battle-
ship could be anchored over the top of this on either a north/south

range, because we had two ranges of magnetometers, or on an east/west

e 'E‘EI_
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range and demagnerized on both of those azimuths.  The flrsr com-
pater that | hnow of, practical coputer, was Jdeveloped tnder my
supervision by Bell Telephone laboratories for tecording and print-
ing the magnetic ficlkd at each of ol points underneath the battle-
ship in abour L0 minutes. The battleship would anchor over there,
and we'd have a short time to work on it because it would have to
g0 back out to whatever fleet maneuvers were in order. So in 10
minutes this computer would completely assay the field underneath
tiiis ship, and vou would then compute what current should be placed
thiough coils that were mounted in the ship to effect a cancellation
of the magnetic field it was producing at 40 feet below the water
line where the magnetometers were located., I had just about com-
pleted this when, on December 7, the Japs paid us a surprise visit,
and I was called in to Admiral Furlong's office since I was the
only physicist at Pearl Harbor, and he asked me if there was any-
thing we possibly tould do to prevent the miniature Jap subs which
had penetrated the harbor on the 7th and had fired at Navy ships,
fired torpedoes at Navy ships, if there was any way we could derect

them because they were still hanging around our harbor entrance and

had been observed trying to penetrate the harbor entrance. So [

utilized some of the equipment that I bad as excess from the
magnetic proving ground I had installed. Amd with the aidof a
Navy diver and a crew of 50 sailors, we cut up Iead sheetpinto
one foot squares, rolled it onto the magnetometer cable I ha.-i/ 50

that it would be an underwater cable, a foot at 2 time, and stnmg

, .
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ctactively beo cotls across the thousmud vard channel of Poard
Harior side by side se that the two of them were connectad in
counter opposition so that the earth Field wariations would talance
out from the two coils. But if a submarine went undernenth the
water right close over the top of these two large magnetic colils,
the very sensitive flwwmeter that 1 had used on the magnetic range
also would record a little signature of its passage. We designed,
installed and had this first range loop operuting across the
channel af Pearl Harbor on the evening of December 8, the next
dav after the Jap raid. It was a 1ittle harvowing because we
worked all hours on it, and coming home at night in a little moter
whalshoat, the Murine guards were a little trigger happy und they
cut lpose at us with--at anvthing that moved out on the harbor--
wi:h 30 caliber machine guns, and we had to go over the side

several times whon this happened on the way back.

1*d like te ask you a couple of guestions here. Backing up to
the demagnetization field, how long would a ship stay demagnetized

once vou had put it over one of thpse fields?

It would stay demagnetized for a substantial time. In facr, it
never completely recovered from its correction. Then there was a
policy to bring the ships im, I think, about once every six months,
or if they were in harbor and had the time to do it after the war

started and if they were going on special missions, then they would
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o degatmsed G mere svequent Intervaels, Bub, inoany event, they
mory dinies dogdtissed ohel overy sia menths, and we made minor

aunges 4 L curronis LIl they nore Suppese T ativ ip

tiehr Jegaussing coils.
o vou hpow 1 the Nawy still mmintuins this system?

I went out there about four yvears ago, and the voung, handsome,
dark-eved lisurenant commander wiie took over from me as soon as
i had finished developing the rumge was--let's see, 1940, 1963--
23 years later,wis old, fat and balding, and still operating the
magnetic rapge. That was his whole career, le bad spenp 25
years operating the range, and as far as I know, the ¥avy is

still degaussing its ships.

You say when you strung the two lead encased cables across, could

vou teil about where the submarine was passing?

We couldn't tell as far as béu:k andd forth across the range, but we
knew that it was there. The channel was only 1,000 yards wide, and

the cables were only 10U feet apart, and there were three of them.

There was the First one--coming in, the submarine would cross a

single coble. Then it would cross two that were laid parallel,
side by side, and then it would cross a third cable. Each of the

two cables were connected together at the ends, and the 7 turns

8
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of wire in the vable were comnected in series. So we had effectively
g seven turn cail here and another one right adjacent to it in
gpposite pelarity se that the earth's tfield produced no signul buc
a magnetic field of this little Jap sub would cross first the first
wire, then the two wires in the middle which were the common wires
of the two coils and then the other cne, so you could tell whether
it was coming in or going our. And we frequently observed them
coming in and immediately, as socon as our warning went to the in-
shore patrol,and PT boats would come out and drop depth charges,

then you could see the signature as the little sub went back out

again, having been frightened away. Although, we were not able to

get the Navy to agree to a project I had, which was te lay a linme
of mines along inside the coil. And if a submarine came in there,
s soen as the signature went off, we would push the button and
that should bring the submarine to the surface. But they were
afraid, and maturally so becapse--what was the big carrier--['ve

forgotten the name of the carrier now.

Enterprise?

Tthe Enterprise had to go back and forth over that same chamnel,
and they were afraid to have mines that were in the hands of

civilian physicists, blowing Mavy carriers cut of the lot.

Did you have an opportunity to observe the Japanese attack itself?
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Yes. oy nile and T were having an early breaklast. e lend plamed
dotrip arowtd the island that morning and were having an early
hreakfast st our little cotrage at the foot of Diamond Head when
we aaw Jestrovers,  We could leok across Honolulu Bay and see the
entrance to Pearl ilarbor, and ve saw destrovers coming out of there
under full steam and large plumes of water coming up right alongside.
We didn't know it, but they were Jap hombs that were aumed at the
destroyers and were near misses.  And we said, "Well, there has
been talk that there was going to be an M duy, 2 mobilization day,
and a hig display of our power, our defensive power,” and we were
saying to ourselves, *Wwell, that certainly is a realistic display
to have thosce explosions so close to the ships. [ wonder how they
do that.” And about that time, & big plume went up right 100 yards
offshore, off of our little cottage. So I went in and turned the
radic on. ke didn't konow wihat that was till sometime later. And
it said that Jap planes were bombing Pearl fiarbor and all civilians
were ordered to come to the Harber right away to help fight fires
on the ships that had been hit. $o I pulled my khakis on over
goose bumps and got in my car. And as [ went through Waikiki and
on down to tionolulu, each policeman waved me faster, so I was going
over 60 miles an hour through downtown lionolulu. We got out to

Pearl Harbor and I just ran my car up onto a lawn of a house nearby

right outside the gate and ran through the gates just as an anti-

aircraft battery at Hickam Fisld--across a big, high hedge from

uy and we couldn't see it--had cut loose at some high-flying Jap
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Sanes that were overbead.  We wont Jown - -they were putting soue
pow drainpipes i alopgside of the road inside of Pearl durhor.
We just went Jown those drainpipes like a bunch of squirrels,
Three or four of us would runn through at the same time. It
turped out it was a prefry yoad thing we dived into these because
the Flak from this five-inch antiaircraft fire came down and
splattered on the roads, and two or three pieces hit the pipes
we were in actually. When it quieted down a litrile, we crawled
out ard went on down to Ten Ten [1010] dock, where it was just a--
oh, it just made tesrs nun down your face. Ve had come home on
that Priday, the night before, poing by all the battleships which
izt been brought in just the day before, and it was = very spec-
racular show. All those battleships anchored aleng Ford [slmd,
and here they were sinking, and the Arkansas on fire, the two
fighting tops of the Arkansas tipped together, the Oklahoma, I
believe it was, completely capsized, the Pemsylvania--I was right
beside the Penmsylvania when it was hit by a 500 pound bomb, 1
think it was, from a Jap plane. In fact, I saw the bomb from the
time it was relemsed, followed its trajectory down, just frozen,
and then the next thing I kuew I was back three tiers in a pile
of armer plate that the Navy stacks up like lumber in a lumberyard,
in between twe piles of armor plate, watching this tremendous

billowing cloud of smoke and fire going up from the Pennsylvania.

Well, that gave us our immediate assignment. We went down in the

dry dock and helped get the shattered bodies of the sailors out,
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antd these that were alive, we wot they on oty shoulders and fook
them up this iron isdder on the side of the dryv dock.  They had
it the Penpsylvania, but the big domope was they bad hit the--!
meany the dig hazard was that the back of the Pennsylvania was up
against the dry dock and dn front of it were two destroyers. They
had missed the Pormsylvania, but they hit the depth charges on the
destrorers, and the depth charges went wp and just raised hell.

. S50 there was a big problem with trying to yet the sailsrs out of
there before the fires went so far as to explode the rest of the
depth charges that were on the rear racks of the destroyers.

There was a Chinesg there vhe did a very heroic thing. In the
middie of that, and realizing that the destroyer depth charges
vould go up at anvtime, he got one of the fire engines out, a hand
pump fire engine, and hooked it up and was playing water on the
torpedoes, on the depth charges that were on the back of these
racks, as we went down the ladders to fry and pet the sailors and
stuff out of thare. A wiole blunch of civilians had responded to
the call, so we spent the day doing things like that. I finally

got interested in going around to the magnetometer range where my

major project was. [ got authority Finally to go, although they

wouldn't give us any firearms because we were civilians. But we
managed to get Horsman--I remember, Chief Horsman, our diver--to
get his old Sprint Rusty Springfield, World War I vintage, and

-and Horsman went around to our place and faumd that a Jap
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bomber haed booen shot down. it had been shot down and was toying to
Lard on the canefield right in front of the shack where | bad a
guarter of 4 million Jollaes worth of magneiometers which [ owas
calibrating, and he it just a little too low and hit against the
15 feot wall in the canefield.  The bomber dropped down in this mess
and their bodies--but their heads came off, rolled across and hit
the front of this calibration shack of mine, shattered and left two
sets of brains, just as if they had been taken out by a surgeon, on
the tep step, three-cornered pieces of skull scatterad arcund. One
of the tough majors in my shop recovered the three-cornerad pieces
of shell, and he later made little brass balls amd throw them into
the three commers and pave them away for souveniers of Pearl Harbor,

ashtrays.

You mentioned that the battleships and all wers all lined up there.
They came in, I guess, on Saturday before the attack on Sunday.

Is that correct?

They <ame in on Saturday, and the theory was that there was a

Pussian that was coming through on his way back to Russia--he had

been visiting the President of the United States--and that the

battleships were brought in to impress him.

Well, had they ever done this before, brought them a1l in at one

time?



https://milli.on

SORTHRUP
D ohad mevsr seen mors than one battleship at a time from Julv of

fodt unte! the Pear! Harbor

fhen it appearcd that the Jupanese just happened to luck out to

catch them all in there at once.

Either that or their intelligence was good enough that they knew

we were planning to do this. And T suspect the latter because there
was a drafting room in the top of the Nayy building manmed entirely
by Japs, and they were, by and large 1 think, friendly, loyal
Americans. But [ am sure there were some of them that had been

plazed there by the Japanese. And 1 went down where this bomber

dropped with Commander Boyd, who was our officar. When I called

him and told him that it was over there, he came arcund, and he and
I went down and picked up the bodies and took off any insignia, off
their wniforms, and various of their perscnal belongings. And we
found 2 map on one of the pilets of Hickam Air Force Base, and it
had a parking lot on it that had only been completed two weeks
before the raid and every parking space was indicated carefully by
a little rectangle that was exactly accurate, and they had that
kind of detail. [Mr. Northrup starts talking here about a Japanese
mini-sub that was sunk and discovered on the bottom of the bay at
Pearl liarbor.] They had in their chart case, chart number 87, a
restricted secret chart that applied to the area of the entrance

to Pearl Harbor. It was a one mile squars that was not charted on
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anv of the posted peodetic survey charts. Iy was a claysifisd
chary,  Sovret I think iv was,  lad been printed in 100 copies.
And they didn't have a phetortat of i, They had copy nuanber 87
they had gorten from somewhere. Amd [ went dosn inte the Jap sub
because 1 was the smallest cne there, the only one in the party
that could get through the conning tower, and got the two--we had
located this sub incidentally with our magnetometers, and then the
divers had pulled it up. [ went in and gor the two crewmembers
and pushed them out through the conning tower, thelr bodies, and
got the chart case and all, anything else that was of intelligence
value. And I was convinced of the fact, just from the little we
saw there, that they had very good intelligence before the raid and

probably imew exactly what was planned zs far as the fleet was

converned.

Going back to the raid itself, did it appear to be cne long, con-

tinuous raid, or did it appear that they came in waves?

I woulda't know teo well. [ was in the process of going from my
house in Waikiki to Pearl Harbor during the raid, and I got there
just as the main part of the raid must have been over. I came in
in time to see one torpedo plane come in and drop its torpedo. The
lasit-up to the plane malfimctioned so that the torpeds stem droppad
but the nose didn't release and the plame was flying along with this

torpedo hanging down with its moter nmning, and then all of a sudden
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(towas vaught in the oross-rire of two Lewis puns that were set up
on the dry docks the Ponnevlwania was in, ond It just exploded.  And
all we saw was just pleces flving everywbere. So that was about the
real action, and that one scourred something iike, ['d say, 8:30
8:43, and I understand fhe First wave of planes came over about
or 7:45. We saw them going overbead. My wite and I looked up
and saw what [ know now must have been one flight of the bombers going
in, but we didn’'t lock at them clescly enough, apnd they were pretty

high going over Diamond flead. Didn't notice the orange insignia or

have any reason to believe they were anything except military planes

of US vintage.

In this modern age, there is a great deal of controversy about
collateral damage. Did it appear that the Jopaness were not at
all concerned about collateral damage? Did they actually attack

targets that were not military targets?

As far as I could tell, they attacked no targets at all in downtown
tHonpiulu. 1 understand a2 bomb dropped on the Punahou School. T read
later reports. And I think most of us who saw the thing felt that
probably was an accidental bombing. They were concentrating on Pearl
Harbor as far as any of us could tell. And this plume of water that
went up opposite cur breakfast table cut on the beach was from the
Pennsylvania which was firing 5 inch shells flat trajectory at these

low-flying Jap planes, and this; had just looped up over 10 miles to
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cur place and happencd Te hit just in front of our house. Amd that
was what triggared me to the fact that this wasa't st o play ener-

cize going on.

Was there any damage to vour project, to the one that you had,

the degausser project?

No, ne damage to that. The bomber that came in there hald been hit
by, 1 wnderstand, the Curtiss Wright, which 15 a sea plane tender.

It wa$ moving out, and it was firing antiaircraft guns at this bomber
as it came up from Ford Island. And they hit him, and he had circled
then and tried to came in and that brought him in right on our proj-
ect or right on the canefield there. lie was trying to land in the
canefield, I'm sure, but the canefield dropped off sharply, about

a 15 foot vertical coral cliff, and he just ran into that coral cliff.

Didn*t quite get enough altitude to get in.
How long did you stay working with this preject after the War started?

well, after the war started, we dropped that project. It was com-
pleted anyway, and I had written up all the final things, and Admiral
Nimitz had been there and okayed the installation and inspected

it and accepted it. I had tumed it over fo this other--T was just

getting my last reports in before going back to the States. And
Admiral--he was the commandant of the Navy yard at the time--called
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me daroamd ashed pe 10§ coudd do osomethinge about this Jap subrarine
hdzard., 56 we toek the fext yveur--well, first we put in the Firat
leop on the $th of December, as 1 imdicated. Then we worhed on
loops 3t two other places across the chanmel itself, one cut at
what was called Two Station, which was just & building on piles
gbout a half mile off the main share in front of Fort Kamehameha.
We put a loop across there, amd then we put one at the inshore
indicaror net. So there were three places where these little Jap
subs could be picked wp. We trained the sailors in the operation
of this and turned it over to them so that they operated it com-
pletely, and then all we did was to repair it if it was damaged
and to interpret the data and help them make it cperate effectively.

Then [ was given the job from about Harch on of putting in the

permanent nets because 1t turned out that the Bureau of Ships had

cable and a system exactly like the ome 1 had designed in a hurry
except it was heavy, well-designed submarine cable. And I put that
installation in offshore in front of the harbor entrance and got it
hooked up and put in an acoustic system as well, which was really
my first introduction to the whole subject of detection at short
range as opposed to this long range detection that we got into with

the Air Force project that I joined in 1943.

Did you work with the torpedo laboratory out there also?

Not wntil I returned to Newport., When I cawme back to Washington
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after having conpleted this tour 4t Peart! Harbor, Eliils [lolmsani,
who was still in charge of the Naval Owminance Lab, sent me wp fo
Hewport in charge of a small proup to lopk intc the torpedo business
because thev were having reports from submurines that the torpedoes

were running, arming, hitting the Jap ships and net expleding. And

he put me inte the job of finding out what was going on. So { went

up and looked at the mechanical torpedoes and found the wost fan-
rastic thing that had happensd. You could never believe, The
mechanical exploder mechanism that weighed 90 pounds had been
built to fire an inertiaz ring when the torpedo would run inte a
hard target. An inertia ring that was horizontal would be dis-
placed off balance, and this would trigger a Rube Goldberg mechanicaf
thing that would start z firing pin down a pair of rods that were
perpendicular to the impact or the shock of the torpedo, and it
was supposed to get down here and hit a detonator, and that would
fire the 300 pourd torpex head of the torpedo. And I thought to
myself, "Well, 1f those have to be impacted and this thing has to
get 4 inches down here, I'1l bet it's never getting down to the
thing." So I got Harold Edgerton, who was a friend of mine at
Tech--he's the famous high speed photography guy--at that time he
was a young student or instructor at Tech--te bring his high speed
camera down. And I szt wp 2 concrete target in fronmt of a torpedo
tube, and we mounted the torpeds with a warhead on it with the
explosive replaced by similated material that was mechanically
like torpex, which was used in the torpedoes. We fired this head
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with o full blast of air from the rorpedo tube apainst this heavy,
musdive concrete and steel target that was just a few feet w

from the front end that shoulated the conditions of a torpede
hitting the side of a heavily armed battleship. The high speed
photography wasn't really needed, but it showed that what happenad
was that before the torpedo was collapsed wmore than about six
inches, this entire 90 pound mechanical detonator was ejected from
the warhead and fell just out of the warhead. When we inspected
the mechanism afterward, just as I had guessed, this little firing
pin only get halfway down the rails before it bent over under the
impact. And so it never Fired the detonator. So [ went down to
Washington and told Ellis about it and said, “Look, if vou put a
little ball switch in here with a pair of contacrs and a little
bail behind it, that's all you need, and it won't weigh more than
3 ar 4 cunces,” Ellis turned the job over to the Mechanical Fx-
ploder Section of the Naval Ordnance Lab that had heen developed
at that time. They developed a little ball switch, sent it up to
Newport to be tested. 1 took a picture of It, took the complete
set of drawings of it, and sent the picture and the drawings out
to Ellis Johnson, who was at that time at Pearl Harbor working in
the submirine base. He took the drawings down to the shop apd had
50 of these ball switches made, mounted on Mark-14 torpedoes, and
the next patrol that went out went out with Mark-14 torpedoes with
the old detonator inactivated and this new little ball switch

replacing it. We knew dam well you'd never get the Bureau of
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Opdrance to mowve fast enough to ger it out to the fleet. Aud
all of o sudden our Navy submarine foree stavted sinking Jup
shipping.,  {¢ was just as Jdranatic as that. [ checked up on 1T,
The ball switch idea was run tivough Newport. They made up Je-
signs and ran tests and made up more desipns and ran tests, and
in 1945, just as the war was coming to an end, they [inally get
a model that tiey were getting ready to send out to the fleet.
And we had had these little half-baked things that the fleet
made itself out at Pearl Harbor which sank all the shipping that
was sumk with the contact exploder. But we did a lot ef other
little things at Newport, and in 1945 [ was sent by Admiral
Shindler, who was the head of the Naval Ordnance Lab at that
time, to Paris with a Naval technical mission to go in amd follow
the spearheads of our Aomy that was moving into Cermany and get
into university towns and try to locate scientists who had been
working on Gemman amaments. I was particularly following torpedo
developments. And [ had a2 fantastic batch of experiences there,
ending up with picking up all kinds of information on German
torpedo developments and, incidentally, running intc Wermer von
Braun and his rocket grow at Peenemumde, I tried to get the
Navy to move rapidly and get over and pick up thar group and
bring them back, but the Army had a similar technical group comb-
ing Furcope snd they ran into him also a short time later, and
their red tape wasn't as heavy as the Navy's and they got him

at Huntsville.
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Was there amv information that yao gathered in vermsn on torpedoees
that showed that they may Jove had 2 saslar probles av anveime in

the Jevelopment of therr torpedoes!

{ went out asbout teh o'clock at night with some wayy Navy officers
from the British. We were invited to go out from this Naval tor-
pedo station in Germany on the Baltic. And we went on a ship that
went out ten miles into the Baltic at nine or ten o’vlock at nipht,
and this young kid,who hardiy had down on his face, had developed
an acoustic torpedo. And he fired a demonstration acoustic tor-

pedo at us as we were coming back at 35 knots in towsrd the firing

pier. He fired this torpedo with a headlight in it so we could

watch its trajectory and fired it on a course that would have
passed us about a couple of hindred yards off to one side. As

it got approsching us, it started curving around like this and
went right tmder us amidships, and them it circled around and
crossed under us twice more before it ran out of air. This was
a homing torpedo that they had developed and had not got into the
war before the end. If they had got that into the war, it would
have been a devastating tool. They were far ahead of the United
States Navy in its torpedo developments. And this was a young
German technician that still didn*t have a full beard. He was &
fantastic briefer and very, very clear. He spoke excellent English
and did a fine job of describing what this thing would do and how

it was made and why it was made that way.
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e doog wderstand correcnly that vou staved on vivibum statud

norhing for the davy Lepurtment throughout the wiar as o scis

Ves T did, [ did. Ar the tuwe that T had finished the job and
was working on this detection equlpment, Dr. Johnson ashed me ro
get a Reserve commission in the Navy, So [ applied for a Reserve
comission while I was out at Pearl, and 1 got letters from three,
four people. Admiral Furlong was the commandant, or the guy that
I was tryving to thiok of & while aye. Amd Admiral Furlong gave me
a lerter that was so comendatory I never dared show it to anvone.
But then ! applied and [ tooh my physical exam and everything 1
ceuld do to get into the Naval Reserve before | went back., Went

bach im October of 1942 and foumd that o pelitical opponent of

Dr. Johnson's in the Burean of Ordnance had harpooned his ides

of setting up a technical corps of people to po ocut and work with
the Navy commanders in the field during the war. So Ellis gave
up and went and talked to General leMay in the Alr Force and got
Ceneral LeMay to put him on his staff. Amd he went out to LeMay's
headquarters, and he provided technical backup for their strategy
sessions when they were plamning the bombing of the Japanese head-
guarters. It was that--ERlis thought that it would be pood to
have operational technical teams associated with each of the mili-
tary main commanders in the field. That the Navy had shot down.
So I didn't ever go shead with my application for a commission. I

stayed in civilian capacity throughout the war and spent the next
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Sowport ownd then carw back Jown to Washingron bn buds
affer 1 gof bavh Irer @ brveemonth tour i Borope withothw Maval
vevhalal mission and toch over a2 Jhief of the Maval Torpede
gunvision in the Naval Ondnance Laborarory. Held that position

Ur. Jaimson left the Naval Ondnance Laboratory und took
this assignment with the Alr Force. lie came with the Alr Force
in 1947, [ helieve, in December, and 1 came down with him in
Jauary or February 1948, Ile staved until he locked homs with

an Air Force tajor Genmeral; got very abusive to him amd was in-

vited by the Alr Force to leave, and thev asked we to take over

ax fechnical Pirector.

vas there any one personalitzy that stoad out in the Navy in yvour
relationship with them as being 2 man who was more qualified and

a better leader, more foresighted in his thinking than anvone else?

Well, Ralph Bermett was an electrical engineer at MIT when I was
doing my graduateé work. In fact, I got my degree--he was the
thesis adwisor for what was to be my dJoctorate which didn't ever
turn out to be anything but a Master’s degree. He was a Naval
Reserve officer at the time that he was working on the staff at
Tech, and he was called to zctive duty., And [ think Ralph was one
of the most farsighted technical officers in the Navy, He Is the

cne who pushed for elevated salaries for PL-313 requirements,
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samething above the normal sulary grade. Secretacy Findetter
aned toosay that ©oaas the flest PL-313 shat e had dppointed 1n
The Air Force. bvery time [ would come i to see him over the
vears - he was bhe Sceretary tor so long - ho would alwiyvs remind
pe that he was the one that appointed me {irst PL-313. But Haiph
¥ennett awakened the Navy to the need for improving their technical
facilities, improwing their laboratories, and in general just
bringing science much morve to the {ore in the Navy. The Navy
was wise enough to do this, and they took advantage of the high
priority that existed during wartime operations to btuild the
Naval Ordnance Lab completely from nothing into a big facility,
that now is at White Ouk, to build the Naval Research Laboratory
up by great leaps and bounds and several other Naval laboratories

that otherwise they would never have been able to get approved.

{End Beel 1, Side 1)

When we left off, we were talking about Mr. Bennetzt in the Navy.

¥hat happened tc him?

Ralph left the Navy after several years as the Technical Director
of the Naval Ordnance Laboratory, which we all had samething to do
with the formation of, and went with the General Electrie Company
witere he built up the Vallecitos muclear facility of the Gemeral

Electric Caepany out near Livermore, Califormia. Tt's now one
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of the cutstanding and is the primmry stomic energy racility of
the beneral Dlectric Companv.  § belleve Le petired {ronw there

and s now enjoving birfe in the ulifornias sunshine.

Were there any projects in which vou were imvolved, sayv from the
1940 to the 1947 time period, that we haven't talked about that

you had a special interest in that you would tike to talk about?

Well, there was one project. While I was at the Newport torpedo
station as the Naval Ordnance Laboratory senior representative,

! developed, installed and put into operation an acoustic torpeds
range, which was the installation of hydrophones every thousand
vards out through the length of the 10,000 yard terpedo range.
And, as z result of that acoustic facility, it was them no longer
necessary to range electric torpedoes at night. Electric torpedees
do not make a visible wake on the surface as <o air powered torpe-
does. So air powered torpedoes could be raniged in the daytime or
at night, either, because you could always identify when the wake
passed under the rafts that were out at the 1,000 and 2,000 and
3,000 yard ranges. But the electric torpedoes would go by and
you wouldn't have any way of ranging them unless you ranged at
night with a headlight in them and you eould see the headlight

go by. But now they were able to range electric torpedoes in

the daytime just as they did the air torpedoes, and another range

just like that was put in by the Navy down in the Potomac south
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of wWashington at St. George's lslasd. Those were the tho Facili-
ties thar Jdid all of the torpedo ranging for the Navy throughout
the war, fhe acoustcic facillty came to be relied on as a much
more accurate way of Jdeing it than the way they had been doing
it before by having sailors stand on rufts and when they would
see & wake get out to the raft, thev'd snap a stopwatch. Then
ecach sailor's stopwatch was used te determine what the torpede
perfomance in velacity and so forth had been. Uoing it with a
little more precise method such as these sharply defined acoustic
beams, then the torpedo could cross the beam 500 yards off to the
side of the range, and it would still be an accurate indication
of when it crossed that line. [ think that's all that's reslly

of any significance in those earlier days.

When did you become interested in atomic emergy and that end of

physies?

As I described a little earlier, the experience 1 had with Van de
Graff and the two Van Atta boys who worked--we all worked as a team
of four--was to build high energy generators and particle accel-
erators 50 that we could do work on bombarding fundamental particles
of matter with electrons and neutrons and so on. I had always had
an interest in physics from the time I got my degree in physics

and math at Whitman through the periods that I was at Tech during

the 1930's. And I think that is what prompted me to leap at the

27
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gpportunity to come with Dr. Johnsen o the Alr Force and buiid
a sywtem for the detection and the acquisition of intellipence
ot any foreign atomic weopons that mizht be detonated.  that,
combined with my experience of detecting small submarines, both
acoustically and magnetically, contributed to my interest realiy
in the subject. Plus the fact that at the time the intelligence
comunity said, prior to 1949 when the Soviets detonated their
first nuclear test, that “'they couldn’t possibly have a nuclear
weapon prior to 1951, that 1953 was the more likely time, and it
could be as late as 1#535." In fact, that intslligence estimate
had been briefed ro us the day befere in the war room. The day
before we were plotting the first radioc active decay curve from
Russian nuclear debris that had been put into the atmosphere by
the first Russian explosion and picked up by our sampling planes
gut in Kamchatka and taken inte Alaska where a sergeant there was
reading @ radio active coumter, sending the numbers to us in
Washington, and we were plotting the decay curve. And one of
the boys, who was kind of a wag, went over to this easel that
had the intelligence estimate on it wnd picked it up and turned
it upside down as an indication of the significance of what we

were dolng with this nuclear debris.

Did you ever have amy indication of where they were getting their

information from?
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The Russians?”

Xo, the inrteiligence people that were giving you the ecronecus

information.

- In fact, we were just given the job by the Air Force

under General Kepner and subsequently under General llagenburger

as the _to develop a system for detecting the

first Russian explosion, and no one felt that there was any--I'm

sure that no one in the Air Force believed that there was anything
to the project except to determine when the Russians got the atomic
bomb. [ remember as we were walking down the hall--oh, and when we
got evidence of the fact that there had been a bomb, we didn't even
know anybody in the intelligence community to report it teo, so we
didn't know who to report it to. So I went to my friend Vannevar
Bush and told him what was happening and Dr. Compton, under whom

I also studied when I was at MIT, was president of MIT and in the
Physics Department. He still taught courses there. I told K. T.
[Dr. Karl Taylor Compton] that we had a decay curve that indicated
that it was fresh fission products. He had just sent us a stop
order, incidentally, to cut the project off completely. We had
been under a budget cutting period that was nct umlike the ane

that we had gone through just before I retired, and it came from

30 million to 15 to 12 to 10 to 8 to 2 to zero as of the time the
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Pussians fired thelr first bomb,  And 1 ochink the Russians have to
Le plven cvedit for heeping tie ALS patomic Jetection systems] in

sUsiness,

AL this time, yvou were known as AFQAT.  [s that right?

No. We were initially inown as Armed Forces Special Weapons Project
and in this capacity we were under the Alr Force operations, under
Chief of Staff for Operations [Deputy Chief of Staff]. Then in somex
thing like three months--it's in the history [ think--we were changed
to General Slater, who had the Alr Force Office of Atomic Energy,
and we were Atomic Energy Detection, so they called us AFOAT-1, just
to not say that it was detection. And we stayed AFOAT-1 until 1858.
When I was in Geneva in 1958--in Januvary of 1959 I was given the
President's Award for my work in developing surveillance systems.

The citation was so directly exactly what [ had been doing--and it

had always been classified secret--that the Air Force practically
went into a tizzy. I was in Geneva. My wife had to go up to the
White House to receive the award as a proxy for me. Gemeral
Rodenhouser, wha was the commander at that time, was so shaken that
he didn't even offer to provide any transportation for her to get
to the White House, If it hadn't been for a friend of mine, who
was there, a next door neighbor, that worked for me--he went over
with Sy¥bil and took her in and got her to the right place--she

wouldn't have been able to get there. Rodenhouser then immediately
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the night before

the announcepent in the papers I was asleep in the hotel and the

phone rang about four o'clock in the morning. It was my wife with
her usual poor arithmatic; had added five hours instead of subtrdct-
ing five hours, and she thought it was the middle of the aftermocn
instead of the middle of the night. and she said, "You've been
nominated for the President's Award this year, and ['ve got to go
up and receive it at the White House.' [ said, "You must have been
smoking epium. Are you sober?” And the next morning the Journal
Geneve came out and said in French that the Gotd Medal had been
given to B, L. Morthrup and Wemner von Braum and Murphy, who was
the State Bepartment guy that was over with our delegation at that
time. And up till then [ had been just a--as far as the State De-
partnent was concerned in these negotiations--just & boy in the back
room to bring out when they needed to know something technical and
then take him back in the back room. But after this, boy! I got
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wwited To sit at the hwead wable gt all the Sutate Departhment dumwers.

From them op }

[ owas the Mr teroe comcern, and [ beliove It was Joln Pester Dullfs

whe Bad insisted that thw real accowplishment be spelied vt in this
thinmg. He said dhat my development of an atomic energy dete

system and the fact that it was in belny when it was needed and was
golng to permit us to have a nuclear fest ban, a ban on nuclear t
and monitor it with this system was a very important thing and that

that's why | was getting the award, and he wos, by Ged, going to se¢

that it said why,

Coidd you give us just a brief rundown on the history of the program
andd how it was when you first got in the organization and then how

it progressed up to today?

Well, when I came to the Air Force in 1948, Dr. Johnson assembied a
staff comprised of Dr. Urry [W. I} for Nuclear Physics, J. Allan
Crocker for seismelogy and myself for investigating new types of
effects that might be used for monitoring nuclear explosiocns. At
the time there was in existence an acoustic dectection system that
had been developed by Dr. Daniels in the Signal Corps of the Navy.
And, as of the first Russian explosion in 1949, that system was in
existence together with air sampling, which we had developed in the
form of B-29 routine flights from Japan to Alaska. But gur first

job when we came aboard was to devise a set of experiments that

v
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could be Jderloved an the sandstone tesrs which were schaeduled for

sereie of 184 our gt labvetsh. There were o by three mwlenr

tests of nominel range vields. so we Jeploved evervthing we could
possibiv think of . Nuclenr debris fallour, we didn't know whether
theye would be amy muclear debris in wolecular form--in other than
atomic form, rather. Somebody thought timt there wouldn't be debris
that you ceuld celliect by flying filters through the atmosphere.
That's how little we knew about it at that time. We had electro-
wagnetric sensors, masnetic sonsors, acoustic sensors, optical sensors.
Anvthing that we thought might have any chance at all of giving
evidence of being useful t'or“'l‘mxg range detection we quickly assem-
bled and tirough the help of the Army and the Navy and the Air

Force research laboratories put teams out in the field to measure

those things. Then when the Sandstone tests were over and the task

force came back, we hauled all the dara in to headquarters, which

zt that time was in the Pentagon, and anslyzed it and found that
there were several things that locked positive. In the first place,
the Signal Corps had been successful in detecting the explosions so
the acoustic system looked like it would be good. Seismology looked
like it would be gaod because the US Coast and Geodetic Survey
seismic equipment had detected these early explosiens. The electro-
magnetic pulse technique did not respend and the megnetic technique
did not respond, but we found later it was because of the rather
crude apparatus that we had deployed during these first periods.

B-29's that were flown in the vicinity downwind from the explosion
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through the debris clouds, the visible debris clouds, turmed up

with radicactive oki filters, and we then knew that ar boast the

E-28's would be able to sample, detect muclear debris.  Se we

g very crude air smpling fllter that was mounted on top of
he B-249, It had an aperture that allowed air to get in and go
through a filter paper, which would slow down and stop the parti-
¢les and let the air go on through. And we mounted those an B-297s
of the Air Weather Service that operated out of Japan alomy £light
lines to Alaska and from Alaska back down to the United States and
from Japan south in a round robin fashion and hack te .Japan, going
down and covering as far as the Philippines. We decided tight
after tie Sandstone tests before the end of 1948 to put these
filters on the B-29's, and as of the beginning of 1948, we had
air sampling coverage of the whole corridor from the Philippines

to Alaska for any debris that might come out of Russia.

Was this on specific B-29's or did vou put it on the eatire fleet

that was operating in that area?

We put it op specifically B-29's at that time. That was the work-
horse of the Air Weather Service at thar particular time. There
was a flight also from Alaska, which I remember [ took one of them
to the North Pole and back, called the Ptarmigan flight, and it
was equipped with air samplers. And they changed filters every
hour a1l the way up and a1l the way back. And all this effort was
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going on during P99 [1045).  In the peuntime, [ wus Fighting the
battle with the Nesearch amd !rv&lagmﬁﬁ;uﬁourd, Juint fosearch amd
Doevelopment Boapd, The president, Dr. Comggon- -Pr. Oppenhw imor
headed up the Committee on Atomic Eneryy and father Mollwun headed

up the Committee on Geophysics and teagraphy.
Sir, yvou suid 199 a minute ago. You meant 19497

1948, This committee really was under--it was always laughingly
referred to as--the Committee on Nucleur Physics, which was headed
by Dr. Oppenbeimer, was always talked sbout as the "tail that
wagged the dog" of the Joint Research and Development Board be-
cause fr. Oppenheimer had swh prestige in those times that every-
bpdy else on the comuittee, as far as he was copcerned, was just
wasting their time. And we had the worst difficulties, program-
wise, with him because he feit that all that was necessary was to
have airplanes flying and getting samples of debris. e had very
little truck with putting in geophysical systems to detect where
tive explosions had occurred. It was our feelinmg that if you could
detect the explosion in advance of the debris arriving at the
flight lines that you cuuld much better position the alrcraft and
use rthat many fewer aircraft to cover and get adequate samples of

chief of that technical group, had to spend most of my time at

the Research and Development Board meetings defending our program
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ny recommended by the Jdeint fesearch and Devielap

Ing %
wWdh gOil, On all throuph 1949. 1 s

sest o or my tine thers. My stafl was husy starting rescarch projoects
to lol iato nany of the things thet had leooked promising as a re-
suit of tne Saadstone tests.  In 1949, which was the next year after
we were formed, Dr. Jomnsen got inte his little problem with the
Adr force and lefr, and I was pur in his place, I beliecve, in ecither
late 1948 or early 1949. [ don't remember the exact time, .\nd |
tien took charge of botn the research and development programs and
the development of a worldwide system. A little interesting side-
Light on the shortsightedness of the people looking at our program
at that time was when we announced it, [ went over to Bill Webster's

office. 8ill Webster was then Assistant Secretary of Detfense for

Atomic Lnergy and Chairman of the Military Liaison Committee. And

he took me down to Secretary [Louis] Johnson, who was the Secretury
of Defense, to tell him about the Russian explosion. On the way
dosn the hall to his office--he knew all the trouble I had been
having budgetwise--he said, '"Well, Doyle, you can forget your

problems now.' lic said, “You've done your job. There is no more

o

well, it really didn't impress him, and it didn’t
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umpresa people. Tho biggest problem [ huad really was

to reclize thut thers was some poilnt Ln going on with

aftep having first discovered rhat the Kussizns had a

What happened as far as the budget was concerned when vou Jid tell

Secretary Johnson?

Well, he was very much interested, and the budget contimed to be
curtailed even more severely for at lesast the next six months,
proving one of the laws of Washington; oncde vou get something
started, the inertia is such that vou can't stop g budgetary pru-
grum wmtil something in the order of months to years has gone by.
Then finally it did slow down, and we started getting more funds
fed in so that by the time of the second and third Russian nuclear
tests we were beginning to Field other more sophisticated sensor

systems than we had been able to field on the first one.

Bo you know who was specifically responsible for getting you more

funds?

Yes. [ began to recognize that we were a pretty unimportant office
and undistinguished scientists running a little show here that ob-
viously was not going %o attract a great deal of attention, ad,
therefore, T asked Dr. {Vannevar] Bush if he would set wp a panel

te review our programs. Amd he set up the Lumas Panel with Alfred
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tammas Crom the Badiarion Laboratory directing the panel. Ihwe
fargotten non the mermbers of the panel, but thev're alse lowged

i tie aistory,  then each tine we had a reguest for funds, for
withwer operational deployment of svstems or For conduct of research
ot now mud possibly improved systems, we would present this ro the
Luas Fanel and get their endorsement so that when we went back

to the bulget people in the Pentagon we had the humas signature
Lbehind it. We then had more than just "the little AFOAT-1 organica-
tion wants something, the Lumas Panel belleves this would be a good
fdea.” Now the Lumas Panel turned out not to be an answer to a
malden’s praver eithwer, because they were very important people

and had very little time to devote to this thing. Never devoted
more than a few hours on each one of the mestings, so that many
ideas, we would inadequately sell te the Lumas Panel, wouldd be dead
until the next meeting a year later. We would have to revive them
and dress them up in better defensive clothing and trot them through
the panel again and finally get them approved. Some things we

just were unable to get approved because people, for reasons best
fnown to them, felt that they dida’t want to BO into these other
activities. One of the things that I recall as being wost outstand-
ing that was considered a real wild idea, and that was one of the
later panels along in 1956-57, I tried to interest them in getting
somebedy to launch a satellite sensor se that we could get into

the satellite business, That we just never were able to launch until

after the Censva exercise came along in 1958 where we deliberately
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introduced the rdes of high altitude detection. By that time, oo
Bad soomany amportant people at the President’s lewvel, the Presi-
Genitfe sciantific Advisory Board level, contributing ideas atout
how vou detect this and how you cowld devect that that tiwe idea then
wank across.  But we were not able to get it aross on our own steam
eartier. The [wmas Panel went on for ghout three years, and they
asked to be relieved of their responsibility. By that time we had
added the acoustic system and the electromagnetic pulse systom,
witicli had come about as a result of some experiments we were con-
ducting in the Nevada proving ground. (bservers of ours out there
neticed that any ungrounded cable that was near a grounded apparatus--
was frequently observed, on the detonation of the bomb, 2 spark
would jump from the cable to the groumd., So they put a recorder
on these ungrounded cables one time and recorded tremendous mumbers
of amperes that were generated in these ungrounded cables laving
arcund. So we recognized that there was an electrumagnetic effect,

We then developed sensors much better suited to it than we had

deployed in the Sandstone tests of 1449 and found there was a real

effect. And soon had a sysiem started using the electromagnetic
pulses generated by nuclear tests. The seismic system had also

been developed largely through the backing of the Committee on
Ceophysics and Geography of the Joint Research and Development

Board with strong support by the Air Force im the form of Ben Holsman
vho was Air Force Research and Development at that time and Gemeral
Yates who took over Air Ferce Research and Development. And, in
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fact, wo then got into a battle within the Air force. veneral
Yates santed to Anow why we should not just all move over into
the rescarch division and then he would nun the whole thing him
lot of organizational Jisputes which were a nuisance. But they
did take up time and prevent us from going ahead as fast as we

might have otherwise.

['d like to ask one question, sir, about the detection devices;
the acoustic, the electromagnetic and the air sampling. Are these

all long range detlection devices, or are some of them short range?

pling, of course, nuclear debris is carried around the world, and

we have detected it after it has -once or twice on its

trips around the world. The nuclear debris just hangs in the

atmosphere and is detectable at a very great range. The seismic
system on very large yields, and the acoustic system as well in

very large yields, has picked up waves that came from the source
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a1l the way arowd the earth the short wav as well as all the way

around the earth the lomg way te the detection station. -

Restricted
Data

The whole earth's atmosphere just

['ve forgotten which.

vibrated for days after that tremendous explosion. So those are

all long range techniques.

How do wvou distinguish on the seismic system, say, nuclear detena-

tion from an earthquake?

N: That's one of the worst problems that we had in the detection busi-

ness. And it was one of the taings that deterred us somewhat in

going to Geneva in 1958. Scme of the scientists who were anxious

for a test ban headed by Professor Bethe [Hans Albrecht], a very

famous physicist and a very competent one, felt that we hadn't

done enough research in seismology and a little really good re-

search in seismology would easily reveal how you could tell the

difference between an earthquake and an explosion. We have since

put in, [ would say, nearly a billion dollars into seismic research,

and we still are working on more research to get the answer to that

question, 1 was so disturbed about it at the time in the spring

of 1958 I wrote a long letter to Dr. Killian pointing out to him

that I feit that the Bethe Panel had not recognized the real prob-
lems in seismology and that I wanted him to know before he sent a
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delegation to Neneva that [ at least felt that the soismic problems
were fur rrom whipped.  Sell, be was inclined ro think thut prebably
research would solve them all right, so they went ahesd with it

and the resulr has been that we have had a limited test ban, not

a comprehensive test ban, for LU yvears. And the problems still

are not solval, i have made greal headway, though.

O: I'd like to go back just a moment tc about the 184¢ time frame and
ask you a couple of questions, The first one is about Dr. Oppenheimer,
Did you know him fairly well at that time? And, if so, how would
yvou characterize him? He has been quite a comtroversial figure
since then. [ .was wondering what impressions did you have of him

at that time,
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Mee wpression [ bad of Dr. iyperiwimer wis that he way 8 very
iadependent thinker and he had 2 tremendeusly great talent of
sptting and lrsrenang o very complicaced arpuments advinced in
meet ing: and when everviody nad had his sav and contusion reigned
supreme, e would say, "Well, prow, it seoms to we that this is
what we're all saying here,' and he would say it in a way that
everybody would suddenly say, "That's just what {'ve been trving
to say.’" He could put in clear language very complex ideas. |
think his contribution was more deing that, to people that [ saw
him asseciated with, than any independent brilliant ideas he may
have had. Friends of mine who worked much more closely with him
at Los Alamos have agreed that his independent conmtributions werc
not great, bur his intellect and his lighening ability to follow
complex arguments and to say them in languag2 that everybedy could

understand was just absolutely invaluable.

Would vou characterize him as more the manager than the pure

sclentist or a combination?

No, He was a pure scientist. I don't think as a manager

a cropper, and Lewis [L.] Strauss crycified him for that.

happened to have a perscnal friend of his that he thought he could
rely on, who approached him about getting information for the
Russians. He made up his own mind not to turn that man in but

just not to pay any more attention, not to give him the information.
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think he wis as Ioyal an Swericzm and
A0 J4Tedl o contrilurer [o our weapon program as thore wie amwhere.
{ thinh he was pilloried by Lewls Strauss oad Urav in a way that
was disgraceful.  Thls country really has g blach mark shen thev--
[ really saw him go downhill worse after that removal of his
¢learance. [ don't know, whatever it is they did to him, they
killed him. And it wasn't bur a few years. You could see hin.
lle was a walking skeleton in his last few months. [ think it was
a very disgraceful perfornumce. In a way, he was a lictle objec-
tignable to the person of average intelligence in that he was very
snobbislh. He was very short with people who weren't 3s smart as
he was so that you had to know what yvou were taiking about when
you were with him. If you were at all ignerant or stupid--he had
no patience whatever for anybody who wasn't akle to exchange
ideas with him on at least a student-to-professor level. So he
was an academic snob really. And { think that did him more harm.
I think that made enemies. ] think Strauss was really--(Oppenheimer
had no compunctions about telling the chalrman of the commission
that he thought he was crazy. He'd do it much more elegantly
than that, but he would belittle him in such a way that it just
infuriated Strauss. And when he got a chance at him with the

security thing, he used it.

My next question deals with the same time frame. ¥'ve read some

ocld documents, board meetings, committee reports, that say that




NOREHRLUD

Vir toree lad no do w oat that time or noc me

teveloped for the omplovoont of muclear weapons in

Todl oy Jve i

dand therw wgs some controveny that developed over the employvment

of nuclear wearons. bere vou involved any of those committees

that probiem?

No, I was not. [ heard the same things, however. [ knew Slat
Siater very well. ['m sure that it he exhibited no more foresight
or insight into the weapons requirements of the Air Force than he
did into our project that that might well have been true. [ don't
xnow of anycne really in those early days who really was pushing
on that, but my knowledge is very limited. I was not in that area
of operations.

where our utilizatien on other

problems was not great.

Am 1 correct in assuming then that--going back te AFTAC itself--am
[ correct in assuming that the AFTAC mission has not really changed

much since the early days, the mission remains the same, detection?

The mission initially was the long range detection of atomic

e
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0: Do we provide, or does AFTAC provide, any suppert to any other

agencies of the government besides the Adir Force, or dees it all

go through Air Force channels?
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vmderstand 1w LAY ovou hese the (0D roprosentabive Jtotin
s Conrerenca. First ol all, veuld vou
MO PATrTICHREIDS WOre COMNTOL I

who were the mesl-ors of the American team?

The major participants were the United States, Britain and France
and the Seviet Union on the other side, and the westemm powers
were represented--United States, Britain, France and, | believe,
Crechoslovalia. We can get them out of either mv office or the
Geneva Test Ban thing. [ believe there were one or two smaller
countrigs, but the primary ones were Britain, United States and
Russia, and the chaimansiup rotated amongst those three. France
had a vepresentative there and Czechoslovakia and Poland on the

Russizn side. But the western side was US, Britain and France.

who headed the American team?

Jim Fisk.

Was he a scientist?

Yes, he was a scientist. He and I went through high energy physics
together at MIT in the early days. He went to the Bell Labs. I
stayed with the government. He ended up in charge of the delegation

to have a scientific discussion on whether it was possible to have
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s, oand the operations officers.
was over there for a substantial pericd. The forerwmer of thar
conforence was in the gpring of 1958, The suggestion was made,
and ['m not sure how that initial one was originated, whether
this was originated by the President or not, bur he asked Dr.
Killian to loock into the possibility of monitoring a nuclear
test ban.  The Russians had been arguing that there should be a
ban on nuclear weapons, that they were bad things and everybody

should ban nuclear weapons. So Killian called in Dr. Bethe and

asked him to form a group. [ believe it included (eorge [B.]

Kistiakowsky and Herb York, and that's all [ remember at the

moment. . o talk about seismology,
acoustics, eectrmagntic pulse, nuclear debris, and high alti-
tude techniques, techniques for detecting high altitude explo-
sions, and to present what our present capability was so that
they could decide whether or not we should go for a complete test
ban. This we did. The upshot of it was that Dr. Bethe recom-
mended to Killian when this group reported that we should go to
Geneva. [ think you have to remember that in the subseguent
discussions of the test ban, where I gave the Joint Committee
some assistance as a consultant, when various peeple came in

to try to argue for the test ban, Bethe was always on the side

of the test ban. 1 think it had to do with his conscience, that
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hone people who conoributed to the

reallv considerad that thew had done the world a disservice.

they were trving thelr level best to stop any further development
ot npurlear weupons. And I othink they were--well, at least we
thought they were a little blind to the sevurity of the United
States by being willing to stop even when there wasn't an adequate
monitoring capability. So there was & continuing bickering between
: o Zuho felt that certain techniques were mot vet
rady for ing tIegreement because we couldn't monitor them
well enough and particularly wnderground, and they who thought that
a little more research and this would all be solved. Well, as a
result of the go-around for several months in the spring, it was
finally concluded we should go ahead. As I told you, I wrote this
letter to Killian, and he called me over to explain what it was I
wanted him to doe. And I told him, "Well, I want vou to be damn
careful that you don't get into something we can't moniter over

there, and vou're representing President Eisenhower. I don't he-

lieve you have been given all of the correct story.” I said,
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or grving hun thes advice and fhen wont

wewaed dnawacs Here wis o2 Lot o pressures on the Pres

GTier wounTries. Itows pusitanty hard Lor our ge

with the Russians and having an agreement to ban all noeciedr tasts.
S0 owe went abead.  dod Fowent over along with Dr. Romnev, M. Olmsted
for a while, Allan Crocker for a while, as Department of Detense
representatives,  There wos a senlor Department of Defense Representa-
tive. While § was there, it was Lieutenant General Fox, who was a
very fine old gentleman, Amy officer, absolutely a fair, objective:~
ne would have been a good Supreme Court judge, I think. le was
reallv a very intelliyent and a very falr man in all of the wrpu-
ments we got into, and there were manmy. le was always objective

and falr in everything that had te do with our delegation versus

the State Department or whoever we were arguing with. The most
frustrating period [ ever went through! 1 ceme home 60 days later
and [ had lost 50 pounds. My wife met me at National {Washington IX}
Alrport, and I decided to see if she would regognize me. So [
walked right by in front of her. She didn't pay any attention at

all. She didn't recognize me. We worked I8 ta 20 hours a day

preparing papers that never got presented. Some of them got pre-

sented, but most of the time there was so much preparation going
on that yvou couldn't possibly present everything that we produced.
We went though all of the various techniques, one by one. I

did a good bit of the talking on the overall system design, the

integration of all the techniques into a system. The particular
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aomfeey Talaed aloul sersmyy detection and otmsted

acoustie Jotection amd so o, he procedure at the
Sonfvrende wad Whick alternated chacpm between the R ons
and the British and the Us day by v imce inoa whible they would
let one of the lesser countries get in, but in general it was just
the three big powers that were acting as chairman. We went through,
! think, first acoustics, second seismic, then nuclear, then high
altitude technigues. ['ve forgotten. [ thinh that was all, We
emed up then within a week of the end of the conference with
agreed positions that both Jim Fisk for the US delegation and Bill
Pernmeyr for the British delegation agreed, with the Russians, that
this was a satisfactory text to what could be done in this particu-
lar field. and there was z preamble to each cne of these things.
Then the problem arose as to what should we de about writing =z

final report of all this because we had reached agreement on each

of the techmiyues but no agreement on the swvstem. Well, Federov

[Yevgeni K.} came in one day and said that--he was the scientific
head of the Russian delegation--said that as far as the final re-
port was concerned, he cbserved, that if we were to take the intro-
duction off each of the individual technique reports and combine
it with a generalized statement in front as to what we felt we
could now agree to, as far as cessation of nuclear tests, that we
would have 2 very logical and comprehensive paper. That we could
4ali agree to. And Jim Fisk leaned forwsrd to the microphone and

said, "What's the Russian word for incredible?’ Well, it ended up

53
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Liase MRy Ll
wd them, and ottt
EIRGTE R SN AT wos AN Tinil o Ld pnen
sophed the otlor thuggs on as separute parts of the aoreeront.
and ot a ching that wiohin a week was agreed to.  Une of the
tost helps in settling semantic probloms was o little fwssiaw
girl who vou may have seen on television., She came over with Mrs.
rruschey and was her interpreter, Natama sonetning or other,
1've forgotzen her Last name,  8ut she sensod early in the game
tnat the americans and the British were really not trving to pull
the wool over Russian eves and were doing cthelr level best really
to lean over backvards and understand what was bothering the Russians.
And when we were tryving to negotiate some of the wording of the Pinal
thing, she would often join vith us and get violently mad and argue
with her Russian colleangues, that, "They Jon't mean this at all.
Now this is what they mean. Now, goddaym it, straighten up and
£y right,” you know. You could almost heur her saying it. And
she straightened cut more semantic difficulties over just simple
little words than you can shake a stick at. In general, the Russians,
Tsarapkin [Semen XK.} particularly, were very friendly to the US

delegation. In fact, as evidence of the fact that our security

cloak was not the best in the world, the day the news came out in

the paper that I had received the President's Award, Ffederov, Sadovsky

[#ilLhail A.}, Tsarapkin, Pasechnik [I. P.] of the Russian delegation

got up, marched sclummly arcund the table to the back row where 1
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snd congratuiated me on baving devided a osvetem that
doetocted the firs! Russian explosicn. so who are we Fooline with
¥

this seourity Bit, Tou hnow?  we're certaaniy oot fuoling the

fussians,

Was there one issue that stood vut amony all the rest as far as

”

Jifferences of opinion is concerned at the conference? Was it

over 4 gurticular detection systen or over tle ability to detegt?

This was a scientifiv meeting, and there werc two areas vhere things
were diftficult. The first one I’'ve alrecady mentioned, the seismic
area. Then we had a special seismic conference to try to rescive
that, and that really didn't do much. [t didn't completely., But
we had a papel on underground nuclear tests, and then we had a high
altitude detection meeting. Here we had no information. We had
never detected a Soviet high altitude test because there hadn't
been ons. We had some very sketchy data on the Arpus tests that
were conducted 'in the South Atlantic, and that's about all we had.
And 5o our understanding was primarily theoretical.

- So it fell into the hands of the theoretical
phys icists,and there was Panofsky [Wolfgang K. H.] of Cal Tech.
He is the one that built the linear accelerator cut there. very
competent technical man and very lucid, very able to express him-
self. He is not like the usual scientist who loves to use his

erudition to confuse people rather than to commmicate with them.
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Tanotshy dndoa ler of good vork, amd ke oand Dick Latter i band
warporallon and the Soreamer  wint foe Bell was s nwne’ ober Doy
Colygare wad one of them and -well, 1710 ohnh of 10 a5 w0 omintte-
were the ones who principaily vot into the theoretical end of things
wd suggested what might be possible from satellizes and near earth

teilites and far earth sateklites and synchronous satellites and
thoe whole bit [and] how well you could do this job. We even got
into plocing stations around the world in networks of 180 stations,
for one proposal, networks of 640, which was the first US proposal,
stations. And I worked out all three of these systems based on
information on specifications from the State Department as to what
size explosion we should be able to detect, and § presented those
systems. The final system that was bought was the 180 station
system by the Soviets. And I think the biggest argument, the
biggest bone of contention there, was seismolegy and high altitude.
e argued that we didn*t Joow for sure what high altitude was, but
we finally accepted the fact that in space computation of gamma
ray intensity as a function of distance wis just the inverse
syuare law; the same way with optics; the same way with X rays.
And the theoretical estimates ceould be relied on in space where

you probably cowldn’t rely on them in the atmosphere. [t was In

general on that that we abandened our opposition to including

igh altitude nuclear explosions and agreed witiy the Russiansg
that you could probably work out schemes for doing it. But we did

balk at the absclute minimm amount of information that we had been
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ity to produce oo wndergrounsd explosios wel g zeaplets fack of
g ilite ro jdenvite them or hnow what the bell hev were, |
Britzerly ity ror weels, the Russiwes fnally gave noand <aud

thev would siegn o limlted test ban and exclude underground tests.

What part did the Jiplomats, the Stave Deparmment, play in the

conference’

well, in the cechualcal conterence they sat i the back room and
were pretty pmeh subordinsted because the--1 think their best time
was when we wers putting the thing down in words as to what we
would agree to. Then you geot Into what kimls of people you would
have in the control system; whether the control mechanism should
be centered in a worldwide location like in Ceneva; should it be
an international control system; or how many people should be on
the staff--wait 3 minute--['m getting on into the pelitical con-
ference because we didn't get into that in the technical conference,
No, they were there. They had impertant things to do. Awbassador
Fisk had a State Department guy sitting at his elbow advising him.
But they did not play any kind of a leading role like they did
after the political conference started. Toen the technical people

really went into the back room and the State Department pecple

came out. And all of these plays back and forth as to how many

on-site inspections snd the yveal bones of contention that came up

were handled by the State Department psople.
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Aas there ayung sbout the conferance itself thar particularly

mpresaad vous And Dmomianiag of ) for example, did oyveu s o
wowith the Fussians in worling out agraoments,

or were they very difficult” Was there anything of that natuye

that puude an impresston on you at the conference?

I think, in general, you would have to say the Russians were very
difficult. As I saild, It was the most frustrating time I ever had.

I donn’t know how international negotiators in State [US State Depart-

ment] who have to face these kinds of intransigences vontinuously

could ever continue to do it. But there were highliphts. For
example, Russians like to have everything nice and standard. But
they insisted that there were large areas in the world where just
water existed, or we pointed this out, and here you would have a
problem covering it. Well, they said, "Well, we'll station ships

in these large areas," and they went around the world and picked

the larpe areas, and we agreed that 10 ships stationed with equipment
on them could do the job. Then the argunent came up. What do you
put on the ships? They wanted to put the same techniques that were
on land, seismic, acoustic, electromagnetic and nuclear. Well, we
pointed ocut that nuclear could probably work on a ship because this
wotld be an air sampler that could work on a ship as well as anywhere
else. But how were you going to hook a seismometer onto the ocean

bottom in 10,000 feet of water and have a stationed ship operate

it? And how were you going to get an acoustic pipe 1,000 feet long
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o @ shipn rolluy and pitching? Yeu wonld have so much Lechgrowd
natse from the sotion of the ship 1t would be an frpossibilicy,
Yo they decided they would have a speclal conference resolve this,
i mean a subgroup resolve it. And they put me in charge for the
Americans and Szdovsky in charge for the Russians, and we each
had a guy helping ws. We went out in the back room and tried to
argue out why it was that we couldn‘t have these. And whon I
explained this to Sadovsky--he was a very reasonable man--he
understood right away why you couldn’t put an acoustic system
on a ship. and from a practical standpoint, we said the same
thing with seismic. We could put electromagnetic and nuclear,
and that would still give vou pretty good coverage in the area.
So he agreed to this, not in any short time, We were out for two
hours. We came back in about four o'clock, and Fisk was sitting
rvhere still arguing with Federov about how you--Federov was still
arguing about how you had te have all four techniques on all the
ships. Sc I came around to our side of the table, got up beside

Jim, whispered in his ear that Sadovsky had just agreed that we

could not use seismic and acoustic equipment on shipboard. It

wasn't a scientifically sound principle to do it. And he leaned
forward to his microphone and said, “Well, Dr. Northrup tells

me that Dr. Sadovsky has just agreed with him; it's impractical

to have acoustic and seismic equipment on shipboard.”™ And Federov
banged the gavel and sdjourned the meeting right away. I saw

him over in the corner. He had Sadowsky backed up in the corner,
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he owas wigeling Iy finger in kls face and givine bom hell

and

e underoutting sam o the bach roon.

id they ever agree something, a goneral principle, at one

time and then back out on thuat agreement?

vh, ves. And Tsarapkin had a good sense of humor, but he would

say some of the most awlacious things. 1711 have to look wup

this example because it's really a good one. And he said this
thinmg was completely foreipn to amything we could possible agree
to, and it was so wild that two or three or us just broke out
laughing. He said, "See, even Dr. Nerthrup agrees.' {lLaughter)
So there were high points like that. At cocktail parties it was
very interesting to talk to them. They were very much mere out-

going.

Did it seem that they werc mpre than just trying to protect their
interest? Did it appear to you that they were actually trving to
use the conference to gainr something from the Americans that they
didn't have, maybe technological know-how or scmething that they

didn't possess before?

I think it was very clear to most of us thet they had been sent
to Geneva to come back with a complete ban on all miclear tests

everywhere, that the Russian command really wanted that and had
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crdered them to do tuds and that everyone of thelr arguments was
along thet line, was to huve this evervwhere. And thev werg just
intolerant in the early days of the cenference, early part of tie
suFrmer, of amy thought that wou could exclude tests in any region.
that vou couldn't ban tests everywhere forever and ever. and §
think that was the one thing that must have been to Fisk the most
frustrating thing. Just zbout the time he'd think that he had
them seeing the light on some point, then they would drag this
thing out, *Why, you Americans don't want it. You didn't come
over here to have a nuclear test ban.” And the same way with the

British.

I've read that one of the major issues was also the business of

an-site inspections.

Oh, ves.

.+ . in which they were, I understand, diametrically oppossd

to that view. Is that correct?

They came out frankly one day and said, “All you want te get on-

site inspections for iIs to come over here and spy on the Soviet

Unicn, We're not about to let you come im and spy on the facilities
of the Soviet Union."” And it was <lear that's what they were

worried about. And we had a very wnrealistic thing. ¥We were
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2oing to hove we hod sorked out 4 techmigue--1 mean o scenuvive-
Ior what an on-sife inspedtion would be, and 1t imvolved trawn
Joads al equippent with Jdrill ripgs o Jrill Jown 2,000 feet and
laok for debris of a nuclear test underground and 2 or 30U people
going into the Soviet Union and firing shots and looking to try
to find disturbed things wndercround and in general making a
nuisance of ourselves. And we wanted to do that 21 times a vear,
which is every two weeks, you know. [t was a ridiculous request.
And they were arguing for no more than one. At first they didn’e
want anyv. Then they were arguing for no more than one. fAnd
their argument was the deterrent effect of being able to conduct
one on-site inspection means you could pick anvone you want.

That would deter us from doing this. And the same thing, our
one inspection in the United States would deter you from having
an underground test, too. But it didn't ever really get settled,
and it's still a big bone of contention. People are right now
talking in Washington about having a comprehensive test ban treaty
and limiting it to very few on-site inspections. We have recom-

mended that if we could spend another $20 million, our seismic

system could be so improved that it would |

Were there any personalities at the cenference itself that stood
out above the rest, either on ouy side, the British side, the

French side or the Russian sids?
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i uhan Wisnian $i that technically Federov was head am
shoudders- outstanding, a5 [ar &8 The sCientiits in The Bussy
delegrrion. [ was not a specialist n any particular field, |
fie fad that Jelegation asid he led the debating, and he wes ap ab
lutely superb debater. Fisk, on our stde, did & not nearly as
effective job, but very low key, gad in protecting the best in-
rerests of the United States, I think that he was an effective guv.
But he was nowhere near as impressive as Federov. On the British

side, Sir William Penney, while a competent scientist, was a very

voor debater and lost his tesmper just at the drop of a hat, and

he was pretty ineffective. Going down the line, the British seis-
mologist, Mal Thurlaway, was just average, Rommey was, [ think,
more outstanding on the US side in seismelogy. He had an ability
to express things, in a low key, that had sort of z devastating
repercussion. ['11 never forget one day we were at Room § in the
Palais de Naticne. This big plate glass window looks out on the
Alps, and you can see Mont Blanc and all. On a clear day it's
really a beautiful sight. And Leipunski [0. I.] had got up, 2
Russian theoretical seismologist [ believe it was, No, it was
another name. Their chief theoretical seismologist got up and
argued about a semi-infinite homogeneous half space and that selsmic
waves going through here should do this and that and all this black-
board full of equations that almost pobody understood. 1 certainly
didn't wnderstand it. And when it was 211 through, Carl {Romney]
was going to have to answer this. And I thought, "Well, by Ged,
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Trwoplad odon't have te answer.™ Jorlogor wpe and said, UWNell,
centlemen, Dro lonamskr’ - canatover the ook s pame woe Chas
pradiced 2 overn Convinging argwaent on abat would barpen an oposord
mtiinite homogeneous half space, but all vou have te Jdo L: look
out the window and vou cun sec the world s not a semi-in{incte
homogeneous hall space but has many Jdiscontinuities.” And even
the Russians broke cut in laughter at that one. He was effective
in that way. Dick Latrer from Rand Corpovation, when it came o
theoretical discussions, and [ think Peef Punefsky, €Cal Tech, und
tareld Brown--aithough ilarold and ! both got mad too quick. |
remember one time we wers sitting on the floor behind Fisk. We
were both so mad we were scribbling notes frantically and handing
them up to Fisk, '"Tell the son-of-a-bitch this,” and 50 on.  But
Harold was a very effective guy when he was presenting a paper.
He was very logical. He has an extremely brilliant mind and,

think, had te be listed among the cutstanding people at the conference.

tooking back at the overall resulrs of the conference, were you

satisfied personally with the outcome of the conference?

Well, I was satisfied that we had been able to get an agreement
that there should not be any ban on underground nuclear tests.

That was the big battle that [ fought, and I argued consistently

in the delegation against including high altitude tests because

I felt we knew sc little about high altitude tests. But [ was
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rave of g certain intensity and you know that vou have a source ot
sange ravs here- -another place m space - that vou can accurately
calculute, then the only thiang you have to Jdo is to wiatch the
deterioration in intensity as you go out trom this source, and
it's the inverse square.  There s hardly anything to argue against
[t can’t be far from that. So 1 wuas quite satisfied really

the whole agreement tor that reasoun.

Going Lack to the delepations, you mentioncd that the British in

some of their personalities weren't as strong as they could have

been.  Did it appear to vou that the British really hadn't sent

their first team?
1 think the British

Mo. ‘The British had sent their first team.

o

had not spent any money on long range detection. We had spent a

lot. This was in 1958. [ had been spending starting with 338

million which we got cut down to $2 million by 1949. _

And I think they were primarily providing scientists

who hadn't the experience that we had. _
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snint iy buve

Uowas able o find i othe A beroe,

advantugce of vxpurience, which nobodv else hall

We're looking at the outcomes agaln, the results of the vonference.

9id you have any reservations about, for example, the limits of

out testing in compariscn te Russians, and I'm speaking now specif-

ically about very large nuclear weapons? 1 understand that was a
controversy at the time Ly some military people amyvay that they
didnft like the test ban treaty because it didn’t give us the
opportunity to test these very large nuclear weapons which the
Russians had already tested. Did you have any reservations in

that area’

It really wasn't an area that--1 Jidn't know enough about our own
nuclear weapon stochpile in detail from the standpoint of what
types of weapons and so forth., [ was aware of the fact that we
have relied on lower megatonnages with the idea of multiple war-
heads to do the necessary damage and that it seemed unnnecessary to
averkill. It struck me all along that the Russians, In geing to 50,
60 megatons, had & dewvice that was going to be impossible for them
to use anywhere without getting the world down on them so badly,
for having killed literally tems of millions of the civilian popu-

lation in order to damage whatever they were shocting at, that




they had 2 nonusable weagon.  And I believed what [ Reard frow the

Tty B 3

weapon designers who hod gone through, and particularly larold

ey

Brown, who was the expert on that subject for the delegation. o

&

aad had g lot to do at Livermore [Lawrence Laboratery} with the

Jevelopment of weapons. e wuas on our Bethe Panel for a long time,

too. And when he got to Geneva, we had, [ think, the expert there.

Well, Hans Bethe was there, too. We had the experts on what weapons

could be utilized in weapon systems. [ also was fairly convinced,

afrer listening to the Russians talk about detection,

it seemed logical to me that their weapon de-

velopments were pretty crude, big, complicated, non-usable things.

When you consider the weight that you have in a

that requires a missile capability that is going to be

extremely expensive compared to the
And I felt that we

[ think that time has proved that

really had the better solution.

even nuclear weapons as small as ours are not very usable. We

have never been able to use them. They have constituted some sort

of a threat standoff for the Russians, I presume, as the principal
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Crentinge Lo beounin

oliminatad,

I know we have tablked about this g Little bit, but how was the

agreement to be enforced”

I had alwavs thought that there was a completely irracional approach
to enforcement, and this included arguments I used to have with Sir
Ormsby-Gore, who was tie most intelligent and volatile representa-
tive of the Brit i::!; over there. He was absolutely superl in debate.
And he used to spend hours with Bob Press, who was his assistamt,
and me trying to work out staffing patterns for a centrol post

and staffing patternsfor the headquarters in Geneva, so that there
would alwavs be a western power guy on duty with an eastern power
guy and at no time would they ever be alene long enough to be able

to contrive some sort of a distortion of the data to thelr advantage.

Nobody had ever been able to put together

tie in icitcmtrol post, manning and operation, that we
have been able to do using airmen in the United States Air Force,
given special training and orders to do it this way and not to
deviate from it. The minute that we sent research teams out from

Livermore where Livermore scientists would work with our sergeants
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rw}ning * g“ic-\:“ o equipmcnt f;ln_ o

congle, woddamnedest things weuld happen.  Thev would Jdectls

te tome th y 1art the nivht bofare Ihe fect and »
otear Lo equipment apart the night before the test and sor 1»

& up a different way so thev could get this naw and more exotic

thing. The result was when the time for the test carw, they
o .

still hadn’t got it back together yet, so they got no data, you

know, where in normal surveillance our guys are ordered not to

tamper with the equipment cor to do anything to it. And I don't

think thar international control svstem is going to be worth the

powder to blow it te hell.

was recognized that with 180 nations involved, they were all

going to do their little bit. Well, let them do their little bit

and have an international control station in Vienna. Let them

get inputs from seismic stations, unclassified ones, all over the

world. Let them put acoustic stations out at those seismic stations

and have that. Let them get fallout. Let them fly their own air-

planes and get debris,
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Now, at that time, it was considersd vou could ne:
declass ity svstem.  As I'm leaving AFTAC now, there are moves
underfoot to declassify the AEDS, and we already have declassified
two stations get the final
answers on underground detection. So that step has been made.

we also were forced into declassifying stations in Australia by

the new leftist government that came in there, labor government

I guess vou would call it. [ think it will end up by being un-
classified. But this doesn't change the situation an iota in my
judgment, because as long as you do not allow them to come into
the station--let it be unclassified; bring them in and let them

loek around,

But is there an international system that's set up now and working?

No, there isn't. Our system is as close to what comes to an

_ There are other stations operated by friendly
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U: Did the Pakistanis, for example, sign the agreement, test ban

agreement?
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I beliove sc.
What abous on i 8 sre fhey set wr to onleoroe

the agreement” Do owe know anvthing about that?

I don't belisve the Russianns feel it is necessary to entorce the
agreement as we do. And, in any event, they don't have the geo-
graphical advantage that we have of islands and continents sur-
rounding Russia.  They would have to surround the vest of the
worid, and they are all localized pretty well, with a Fow excep-
tions. They couldn't get a worldwide system like we have. 3o

{ think they have just believed that they can, with thelr internal
system, get as much as is necessary. Now we know they have a
seismic system. They admitted to ore in Geneva. They admitted

that they were putting, or had put, microbarographs for an acoustic

pickup at each one of their seismic stations, |
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have a amsle syston, and T oohind thev feel {t's probably adequate.
{End Reel 2, shde b
We were talking about the enforcement of the agreement. then,

in conclusion, you would say that the enforcement is veally just

Y
sort of left up to the good nature of the parties who signed it,

that t?gere isn't really an international control system established

to enforce the agreement or to take action in case the agreement

iy Violated.

No, that's right., Take a Jogk at the Limited Test Ban Treaty.

I think that was agreed to on both sides, on the basis each side
would unilaterally monitor the other to the extent he thought it
was necessary. There was ne agreement about an interpational
control system, and I have a hunch that idea is going to go out
of consideration. There was something else I thought of as I
was talking there. Well, never mind. Go on and I'1l think of

it in a minute.

Do you kmow if there have bsen any problems in this area since

the Limited Test Ban Treaty was signed?

Oh, that reminds me what I wanted to say. We signed the Limited
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So I wouldn't be at all surprised to see the next
test ban agreement come up with far less stringent requirements
by both sides, as to what on-site inspections might be. I think
on-site inspections are highly undesirable things. They imply,
right off the bat, lack of trust in another nation. And if your

relationships with other nations start out with lack of trust,

they can't do anything but deteriorate, in my judgment. I think

you should have your own devices for checking up on what you
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know about other peonie. Ml those sheuldn’t be widely advertised

as international control @08

Have there been anv accusations since the treaty was signed that

there were violations by either of the major powers stgning it?

The United States has accused the Russians,

finally convinced him of that, he then formally charged the Russians
with a violation of the test ban treaty. I don’t think it was

such a harsh word as violation but that debris had been found
outside the borders of the Soviet Union on such and such a test,
and the United States was objecting te this in view of the re-
sponsibilities each had assumed in signing the test ban treaty.

Then the Soviets came back and said, "Ch, no such a damn thing.

We never let debris get outside the country.” And that's all




NORTHRUP

trarre sas o 1l.
The one prosoct thuere slors they were burbding thae daoam the
Soviet Union. I've forygotten the nwme of tf right now. bas that
hefore tiwe test ban treaty or after, or de vou remember?
Building a dam”

.

Yes., They were doing some cratering work to build a Jdam.

Oh, thet's the very shor I'm talking about.

They fired off a shot to dam up a river and create a big lake,
a reserveir back in the wilder sections of Siberia. I think |
can say imagery, can't I, without violating the secret level,

proved that it had created a2 reservoir.

flave the Soviets ever accused us of violating the treaty that

you kanow of?

They said that they had evidence of debris that had leaked out

of tests in Nevadz, and we did have something iike half a dozen

cases, ! believe, where there have been substantial amounts of
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Jebris in the atmosphore.  Be traced them across the Untted
States, ke hnow they went inte Casada because they were headed
for Canada and then suddenly they leveled off. Jur data leveleld

off because our planes wers not allowed to cross the border aml

sarple.

We have talked sbout this a little bit, but do you know lLow the
viplations are handled, how the machinery i< set up to handle a

viglation?

No, [ do not.

You don't know if nomally it would be through diplomatic channels?

ft's entirely, as I understand it, through dipiomatic channels,

and I expect it goes probably up through the White louse.

Lo you know whether the Soviets have been cooperative in implementa-

tion of the treaty as far as its provisions and all are concerned?

Kell, from what 1 know of the SIPRI [Stockiolm International Peace
Research Institute] meetings, where they have discussed a much
more extensive, and in my judgment a much more effective, peaceful
use of nuclear weapons, perhaps because they have some projects

in very remote unpopulated regions, which can make great changes
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in thewy nelroclectric power resguroes or 10 Lwer- -
J:Cﬂ.*-‘"“-:}
are, tor ecaan lo, bullding o dambetweon 2 river that eap

A
srine the Arctic amd ope Thar espties inte the Caspran Sea, amd
1T's poing to be a canal some 07 Feet (miles] long. We have

detected several oxplosions where thew are cutting that canal

through rock and have to use something more than just INT.

I'm sorry. liow long is the

Something like 63 miles, as [ recall, that they are cutting.

They have got a substantial part of it finished, and that will
dump water from the Arctic, that sould normally go to the Arctic,
divert it to the Caspian Sea. And [ understand their problem in
the Caspian Sea is thar the water level is going down and creating
difficulties all aleong the shoreline. So they'vre going to try

to raise the level of the (asplan Sea. They've used it to ex-
tinguish gas fires--which I think are bonified uses--of gas wells
that would just burm forever, and they have extinguished them with
nuciear explosions. They have used it to activate oil shale where
il has suddenly stopped coming. They have an underground ex-

plosion. While we don't know how successful it was, our own

program includes some experiments of that sort, too. But they

seem to have more, and a more logical program. [ think they have
shown--] think that’s a bonified use of miclear weapons. [ think

it's one that everybody recognized in Moscow whes they signed
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togy Limited tedt ban agreement, that it was Impessible o pravent
ceery miedivactive ator: from being released fram a guclear oiple
swon ad to claim thar suthing shoudd be across the norders of
the cotntry is really not realistic, S0 1'm sure that there is,
on both sides of the controversy, a feeling of tolerance of a
certain amount of release from other activities. [ think the
Soviets® outgoing descripticn of what they‘re planning in the
SIPRI meetings is helping their case, and [ would be surprised
if they didn't do this deliberately to help their case, becausc
once thev've got something that the Americans cun recognize as
being a valid need, and the nuclesr weapon is the only way thev
can get it, I think it makes sense for them ro say so. [t cer-
tzinly minimizes the opposition, gives the people who want to
use nuclear weapons to cut a canal through to the Pacific Ocean

courage to go on and try to renew their efforts to get their

project approved here.

You may not know this; however, there has been a great deal of
controversy in the United States in one of the areas of the gppli-
cation of peaceful uses of nuclear emergy, and that's the power
stations, Many commmities, many people--most of them it appears
are misinforoned or not informed--it appears from what I read anyway--

they are not scientists, but they are complaining that these

nuclear power plants are umsafe. Do we have any programs that

you know of to monitor these things to make sure that they are
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v ther wa~gse”

1ot sllestooan”

LICEF RS 153 1N

fhe ALC, | understand, Joes luve progrums teo check apoon the
salety or the lack of satety of nuclear reactors. We huve not
leen brought into that pattesy, and | think It's ruther unlikely
that we will, bLecause this iz one of the rhings that the MU

will heew very close to thelr belts in case there iy ever o
tion developed.  They were very reluctant to have us check up on
wvhether or not there were ventings in Nevawds. Since we had «
dusl necd to go in there, first to check our air sampling methods
and calibrate thow against actual puclear debris as well as to

find out whether there was a venting and how extensive the venting

was, they were sensitive on that subject, and ['m sure they would

be doubie sensitive an this reuctor safety because that's their

whole lifeblood really, is whether nuclear power can be used.

well, you have guite an understanding of nuclear energy itself.
Would you evaluate the safety of building these? From your
knowledge of mxlear energy, would you say that you can design

them where they would be safe?
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Uotinnk thut roe thime. U Lave beard proposed as beiny hazards

ar -

coutd be corrected 1 gt 3o very b woet. b opank e AU has

TSR LI 58 1R g0 ahcead wiEn reacturs sbeve s coslant problioe
it be a npasard. 10 scomn 1o me these thinegs should have been
rocognized tn the enginecring.  Mow we bave builr these fantas
tiwcally big plants that do contain these deficient or potentially
hazardous things. Wkhether they really are or not, 1 am unable to
Judge. [ haven't been sufficiently intomed as to shat--correction:--

[ would be surprised if the thing is a3 bad as reported in the

press. 1 think the ALC has done a better job than at loast the

press aas said thoy have on this safery. [ really have very

Little knowledpe of this.

To your lmowledge, have any additional agreements been made along

the test bun line since the ones in 19387

well, it wasn't 1958, You remember it was 1963. A special

commission to Moscow headed by--whoe was 1t?--the railvead man?

Harriman, yes.

bBid you participate in that activity also?
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e ons i be adeaatly o
Cae atgeler one oty in tor
Celw Ly bl thrnapoout both Do begiuiadtt
anet the political, dderlie “teil. 1V nwhody fuid deseryed,
having given of his own Lite, throe vears of his own Lite to
that- -1 anvene deserved to bsve been tahen along, he certainls

did, 1 odes't lnow why hie was lelt out, but he was.

we talhed a bsttie bit about the Van de traff clectrostatic

generator for use in nuclear research,  [fve read about this
ecquipment for some tipw. bould you briefly Jescribe exactly
wial 1t does and how v dous it and wiat Jid it contribute to

the development of nuclear energy as we hnow it today?

The Vin de Gralf generator startid out as a simple thing that

Van de Graff made with g Five gallon can and some ribbon and a
motor, seme silk ribbon for a belt, and a method of charging that
ribbon as it goes up inte the sphere and building up a high voltage
on tha sphere. It was just a now type of electrastatic generator.
At the time that I was involved with the Van de Graff FENCrator, we

were talking about energies of 10 millien electron volts. That is

practically no energy at all by medern terms. The modem sccelora-

tors which went from the cyclotron, which was the primary competitor
to the Van de (raff machine back in the 1930's, to these tremsndous

zlectron/proton/deutron sccelerators, the linear accelerators,




; HORITHRIE
gind the brg racerrack avcelorators Hhe the ome at Hern that
gotaoupe e Biliions of ciactron wolts, Dillras of clectran volts,
e were talilug abeur 1> mpliion. tojwst went threugh Che accel
erutor cut at Les Xames this spring.  hat is a high energy
machine, and 1t is just absolutely fantastic the things that
can boe done with a high encrgy machine like this. S0 the Van
de Graff machine has been left lony behind in the dust., (me of
its practical uses was developed by Joha Crump at MIT, who formed
a corpovation to build pressure insulated generators for use in
hospital X-raying machines. And it did turn ou::)‘a;gp:u'e:ntlyJ to
be a useful source of high voltage and an gconomical source of
high voltage for that purpose. But for the large machine--the
Russians built, 1 think, the biggest clectrostatic geperaror in
the world at Kbarkov, but it has subsequently been abandoned for
the more sophisticated multiple acceleration, either llnear or
circular accoleration, machines. They certainly have taken over

the entire field of high energy physics, Panofsky, at the Uniwversity

of California, is the expert in that area in the United States,

for example.

So this was sort of the dodel T Ford te the linear accelerators?

It was a Model T Ford. It was a good idea. 1t provided an impetus
to the people who were working with cyclotrons, The cyclotron has

sort of gone inte the discard along with the Van de Graff generator,
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Linear accelerstors have just yone miles abead of ix.

are reuliy unlimetod, I0's Just @ matter of wetting
uasuph geography, encugh real estate, to lay down long ones.
You cun build one linear accelerator acress the United Stares
probably, 10 vou wanted to, amd really get scme energies, but
they now are at the peint where they are using these machines
to do research and to bombard things witnn heavy ions that couldn't
canceivably have been accelerusted in the davs that [ was working

en high energy physics.

“hat do you consider as the major breakthrough in vour particular

Field in nuclear detection”

[ tisink the application of and development of satellite sensers

is by far the most significant breakthrough.

What field are these sensors in? Are they the electromagnetic or . . .

No. They are optical and electromagnetic.
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Now that you could not possibly do with any kind--
communications is our biggest problem on ground based worldwide

networks, and [ foresee that the whole thing is going to be done

by satellites in the not too distant future, including underground

explosions.




s that vou inew of that might
> a3 tne optical and the other one )

far as safellite technology is concerned?

Sarellites use more than just optical and EMP. [ happened to
mention those because they are the ones that we are utilizing

for getting data on shots in the earth's atmosphere. Now for shots
in space the X-ray sensors, the gamma ray senscrs and the neutron
sensors on the satellites are the three primary radiaticns from

a nuclear explosion. And the optical, for example, will not give
veu yield on a shot in space. You will have to get it by getting

the total X ray radiation from the bomb

Would you mind explaining for us just exactly the theory behind

the electromagnetic pulse?

®hen a nuclear explosion occurs in the atmosphere or in space, it
occurs in the vicinity of the earth. It occurs in a magnetic field.
The gamma rays and the X rays that come out from a nuclear explo-
sion icnize the atwosphere and produce electrons which get turned
arcund in the magnetic field. And whensver an electron is turned

around in a magnetic field, it genmerates a signal. And this turn-
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arownd signal, or the signal due to the interreaction of the
ardd thwrir Lreld and the zarel’s Vield s what prodicccs
a pulse just Like you heved 4 very powerfud tramsmitter. Sww oy
vou consider what happens wien you have g nuclear explosion in
the atmosphere, the thing is somewiat different because the mean
free path of ganma ravs and X rays deep in the atwosphere is very
short. As vou go up in altitude, it goes down by a factor of 100,
so at about three kilometers of altitude, the signal just about
disappears. Then it goes on up at about &0 kilometers--60,000
feet, excuse me--the intensity of the electromagnetic wave produced
is ahout equal to that on the surface. As you go to higher alti-

tudes, it goes on up by amother--ar least factor two in our ex-

perience right now. But it is all a combination of,@\) the ammmt

of signal produced is a mixture of the amount of mgan free path
of the radiations that produce these electrons 4 he intaraction
of the magnetic strength of the magnetic field at a point where
the electrons are produced and have their courses changed by inter-

action to the magnetic field.

Well, is this the same phenomena that we are familiar with when

they described the Pulsars in space?

I doni't knaw. I really don't know, [ haven't studied Pulsars
well enough to know whether it's the same. I don‘t think so be-

cause--well, wait a minute, It could be that an interaction
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Bothesn cleszrons and explosive relouses of yuwld ravs n oo stav
SilE 1 spacy oF waataver, a plasma out thore, oould produce an
elevtronagnes o signal mhat would radiate as far as the eartl.
I dent't hios. [ think the Pulzars are- -whart's the distance

the earth’ Aren't thev milllons of light years?

Several million light vears.

nd you wonder then whether electromagnetic radiation would be
sufficiently--would be awfully diluted by the time it gets o

the carth.

In any of vour work with nuclear research, have you ever hal aay

reservations about uses in which nuclear power has been applied?

Well, I personaily feel that the nuclear weapon that has been
developed, the use of fast fission and of fast themmonuclear
reaction to produce explosive effects, is ome that is probably
not ever going to do the world a great desl of good. [ think we

could have done our peaceful uses exercises--1 think we could have

done without our peaceful uses exercises. T think most people who

are familiar with the program feel that the world would be better
off if atomie energy for explosive purposes had mever been de-
veloped. [ think it's just the business of can you always count

on the man in charge being a sane individual? Now who was it?,
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. . . . . . o
Will #ogers, who sabl that cur Compress. the U8 dongress, 3 Uhe

best wing wonev @it buv® Md semebedy recently said rhar then
»

concern about bl Warorgate busines:s ol the presidential isela
tion i that sufficiently large amounts of money can by anybaly.
And 1F vou buy the right people at the top of the guverament, vou
can buy the United States govenuent if it's going to be this
isolated from the people. 1 think that's the concern, that some-
body could get absolute control, amd if they had absolute control

of nuclear wegpons, thev'd rule the world.

Sir, would you give us a rough chronological review eof the

aperations and programs since its inception up to the present time?

That's a fairly large order. You mean starting back at the

beginning?

Right,

Well, we have already taiked a little bit about the early opera-
tions on Uperation Sandstone in 1948, which led te the setting up
of 2 detection system which invelved acoustic sensors, seismic
sensors as far as the Coast and Geodetic Survey was concerned, amd
nuclear sampling with B-2¢ aireraft flown by Air Weather Service
from Japan to Alaska. Now with that system, in 1944, August 29,

Soviet nuclear tests, the first Soviet nuclear test, was detected.
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TS
[

this first Soviet naclear test,
ultunate v rcr<;:<3d_
g3 into the research pl
new technigques.  The expansion was to cover larger

1f
&

ographical areas on a rather step-bv-step basis.

Following the test ban hearings of 1958 and the political conference

that follewed through till 1962, the need for an ability to monitor

tests anywhere in the world and to monitor tests in space was
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HEEORE ; ::d _
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Roderfauser and Mr. Nerthrup to expand the system of ground based
techniques, acoustic, selsmic, electromagnetic, nuclear, as well
as optical and electromagnetic pulse, high altitude techniques,

into the southern hemisphere and to install ground based high

altitude technques (COLT, which meant collocation of high altitude

_ [n the late 1960's, ARPA developed under the

VELA program satellite techniques which even in the research stage
proved to be surprisingly reliable and to have a wide range of

capability for detecting nuclear

These VELA satellites are still operational and are providing ex-

cellent information on nuclear tests in the atmosphere _

The DSP satellite system and
the VELA system now comprise the satellite cowpenents of the atomic
energy detection system. They have permitted the reduction--the
almost complete elimination; not reduction--of ground based high

altitude detection systems.
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Who provides the command and guiduance to AFTAC? Where does that
come from, the Secretary of the Air Force, the Air Staff, Secretary

of Defense?

The guidance on re-

search is provided by the Air Force Research and Development commu-

nity and by DDREE. A great deal of assistance is currently provided

by a cooperative program between AFTAC and ARPA, whereby requirements
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e omet By Aar Yoror funds are often puohed

2 R P P R s~ oad T fliar S I
and conducted as requusted Ty AFTACL

e have already talked s little bit abour the VRLY svatem.  dho

monitors that svstem”  Is it monitored here at Patrick?

it is not monitored at Patrick. The VELA seismic facilities are
ronitored by a division of AFTAC located in Alexandria known as
the VELA Seissological Center. [t dees work also for ARPA and is

the fomus of ARPAJAFTAC joint research and development programs.

What happens to the information once a derecticn bas beem made

that a nuclear weapon bas been detonated? What procedures are

followed and who is notified?
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Who Initrated the {irst program? Was there one man who said, "We

need a detection program, and the Air Force will establish one'?
prog

There was a committee formed by the Director of Central Intelligence,

Admiral Hillenkoetter [Rear Admiral Roscoe [I. [iillenkoetter] back

in 1947, which invelved Air Force, CIA, Navw, Armmy and other repre-

sentatives, both technical and in the staff line, to consider sug-

sestions initially put forth by Dr. Oppenhcimer at los Alamos that

there should be some system for determining when a foreign nation

obtained an atomic bomb, aided strongly by Admiral Strauss who

: provided residual funds from the Manhattan project for-

-'u::eds for money and who, in 1947, urged that a detection

L system be established. The recommendations of this committee were to

ut in acoustic, seismic and nuclear techniques and to concentrate
P

them in same service where the system could be coordinated. Competi-

tion seemed strongest, as far as the early documentation is concerned,

The Air Force won out primarily

between the Navy and the Air Force.

because possession of B-29's in the Air Weather Service allowed them

This was considered to be

to immediately do nuclear surveillance.

the most important of the three techniques at that time. General

LeMay, shortly after the Air Force became a separate service,

assigned the project te General Kepner, who recruited General
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Holman,

13

the responsibility for

fwse indtial arnimgerents

orzanization, and recruiting Or. Johnson to be the first technical

director.

has there any relationshi

brought about by the original assignrent of [the] mission to

wiich was to utilize all of the facilities available in the Ammy,

the Navy, the Alr Force and outrside to Jo the job. Sandia has a

very important capability in weapons effects and has been a con-

tribu:cr-esearch pregram from its very inception to

the present time. They are now the agency developing sensors for

use on-board satellites.

Did AFTAC ever get Involved in providing any pelicy guidance

inputs to the Air Force or DD or the civil government as far as

the philosophy or doctrine for the employment of weapons or

weapons effects or anything of that nature?

[ do not believe so.

You mentioned B-29's earlier in the air sampling program. Are
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coere any obaer air breathdng fvpe alreraft that se have usoed
stnoe)  woubd cou o deseribe them, tell ws which ones are currenctiy

used for air sarpling”

Following the B-29's, the workhorse af the alr sampling team has
boen the WB-135, which is utilized up to altitudes of 30 te 33,000
feet: the U-2 for altitudes up to 63,000 feet and above; and the
5TF5--WH, is it?, er W, [ don't remember--57F, that'’s the big
wing modification of tie 57--for high altitude surveillunce. In

1272 and Lu73, however, the (hisf of Staff of the Air Varce has

urged the reduction in the use of the WC-135's and of the 57F's in
the Japanese area. Those resources have been severely cut back te
the point where any further cutback will have to be replaced by
some other arrangement other than the use of these alrcrafe. [t
has been recently suggested and approved that we use the U-2R air-
craft, which are in Southeast Asia, to be staged out of Osan [Koreaj

in the event they are needed in the Japanese avea. Staff work an

just what AFTAC sampling resources in 1974 will be is still incomplete.

(End Reel 2, Side 2)

Was there ever any attempt by someone else to get AFTAC recrganized
into another branch of the service or come wnder a different or-

ganization?




seeba, Jach boward, who was V) e pden i Sandiz for Research
and Levolopment, wis chadman of o panel that was revicwing AFDC
to see 1 f thev couldn’t cut us bach te o swaller size, or orginize
w more effectively to do the job, than the current orpanization.
And Mr. loward, in the office of Johnny roster, DDREE, presentoed
a series of propesals wihich would remove AFTAU from the Alr Foree,
which he felt was not giving it proper support, and place it under
DORGE, wder DASA or DNA responsibility, place it in one of the
other services other than the Air Force, or make it a2 separate
agency of the [OD responsible solely for surveillance. These
ideus, as advanced, showed so little knowledge of the wav the
lepartment of Defense is organized and worked that Johnny Foster
came as close to losing his temper with anvone as I have ever seen
him come and suggested that Mr. Howard might do berter to confine
himself to technical considerations and leave the organizational

problems to someone else.

Has there ever been any interference on the part cf the Congress

or anyone like that to cut the program or to do away with it?

On the contrary, we have had sbsolutely the best coordination with

the Joint Congressional Committee on Atomic Energy that we could

possibly ask for. At times when they got wind of possible adverse

actions contemplated for AFTAC, they would call for a presentation
by AFTAC of what the current situation was. We have raspeatedly, over

the years, briefed the Joint (ongressicnal Committee, particularly
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abt Mro folrraeld's instigation, un test ban probloems and the

abtlaty Gr AFUA to wontinue fo wonitior the test ban oifectivelo. i

we o nave had aothing but the west outstanding support {rom the

Juint Congressional Cormittae on Atomic fnergy.

I was reading an old report recently--went back to the 194o-47

time frame--and 1 was wondering if AFOAT was involved in anyvway

in the trainiog of the carly bomb commanders for SAL.

i doubt that very much.

Not to my knowledge.

Looking back over scme almost 30 vears of your association with

the military scrvices, what would vou say is one of the most siyp-

niiicant events or contributions thut has been made during that

period of time?

Well, 1 think that the most significant contributicn was made in

1949 _thc only information that was likely to

have been obtained to the effect that the Russians had detonated

a fission device in the central part of Asia and that -

tuted, for the first time, knowledge that the United States' monopoly

on atomic weapons no longer existed and that we had a formidable

competitor in the field. Other developments or other contributions

_cnly tended to elaborate on the development
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bere there any problems, any specizl problems of note, in the
development of the different detection systems that you would

care to comment on?

Well, I think that the mest Jifficult problems have been the de-

velopment of techniques for identifying underground explosions

as opposed to earthguakes. 1 think that the researches that have
been dene have been most effective in that area. I believe the
next most significant development, really, is the ability to
utilize satellites and the extent to which this has made it possi-
bie to reduce the worldwide deployment of ground based stations,

That is an expensive and diplometically difficult job.

What about the VELA system? We talked z litrtle bit about it. Is

that an acronym? Does that mean something else?

No. It has to do with some constellation that was named Vela, and
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wis ust gowerd picked to tdentody o program which Jealt with

detestion.  ln the bepinning, \elg Uniform referred to wralergrouel;

ig hotel referrad o tigh alvivude; and Vola Sievrd reforred to
in the awmesphere. £ the work in the Vela program

ARPA has concentrated in the underground and in the satellite

In looking 2t all of our detectieon devices, would you say that

the satellite svstem is the best system of them all?

No, [ would not say it's the best system of them all. [ sav that
it has advantages In that data acquisition can, in the future, be
completely at continental locations, continental US locations.

And that is a tremendous advantage from the standpoint of security
and diplomatic intrusion into othexr people's real estate, Far-
flung detachments on foreign soil are fraught with all kinds of
administrative and diplomatic difficulties from their inception

to the present day use of the statien. We have lost many locations
and lots of expensive installations where countries have had un-

stable goverrments.

This guestion is a little speculative, but in working with the de-
tection area as long as you have, are there any countries in the
world today that do not possess nuclear weapons that you think

would be able to produce them in a very short period of time?




MORTURLT

wn just repeating what | oknow from other geonle's studie-

Imshia certaindy has the capability af praducing a nuclenr
weapor, but §othink the industrial rescurces neCassary to have a
substantial stockpile of weapons do pot exist in [ndia. I believe
Lt is a possibility that uwider s proper stable govermueut one or
two of the Scuth American countries have the patential of develop-
ment of nuclear weapons. And, of course, one of the concerns is
that the Middle Eastemn powers, Israel or Egypt, might develop

tactical nuclear weapons. This is certainly a realistic possibility.

Mr. Northrup, is there anything that we have talked about today
or anything that we haven't talked about today that you would like
to express an opinion on, anything about the command and control
structure, the way the program has been established, the way it

is tun, any limitations that you think should be brought out,

anything of that nature?

Well, [ think that recent pressure fram the Air Force to reduce

the use of aircraft in comnection with nuclear sampling has gone

to the irreducible minimum if not already further than is really

helpful for the future surveillance activities that I would imggine
AFTAC would have, T would hope that the next Chief of Staff

will find it unnecessary to apply the kind of pressure that has
been applied from the Chief of Staff's office in this regard.

think that we probably can continue to do a good job with no more

SECREY
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resources than are now available if there is not any proliferation
{3

in atmesphoric auclour testing; howeve £ there b2 proliferation

b1 atmosphieric nuclear

ft is abso-

lutely essential, since we are now relying so heavily on sutellite

sensors for coverage, that any mazlfunctions in those sensors should

result in a launch of a new package to replace that capability.

Do we have the capability today for an immediate lawmch of a new

satellite in case one malfunctions?

[ don't believe we do. There are satellite packages available
and there are boosters available, but programming such a thing
is a very time consuming and laborious process and competition
with other high priority projects would, I'm sure, prevent a

prompt replacement of a current DSP satellite.
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Vow long could we normally expect ose of those satellices to

SEdY bR erint o wad function”

The ‘JL}:J satellites- "\'ff.ii'.a 5 launch- -have nos exceeded by o factor
of txm‘h the estimated m;:'z;ltim to failure. It is now estimated
that in FY 74 they will probably fail. This means they have pro-
vided something Iike five vears or more of reliable coverage. |
would hope that other satellite systems can show this same relia-
Bility. DSPF has not been in being so long, and vet theve have
been evidences of malfunctions there, which, if they proliferate,
will begin to degrade the capabilitv. But I can't emphasize too
much that in the recent budget cuts we have so severely limited
ground based coverage that satellites are absolutely viral to

the AEDS coverage. And should they be lost, the coverage will

drop very severely.
Are these satellites developed here at AFTAC?

The satellites are developed by Svstems Command at SAMSO and
interfaced with sensors that are developed at Sandia. The de-
velopments at Sandia are cooperative developments where the te-
search people and the development people work very clesely with

AFTAC and do theiy very best to insure that the sensors are poing

to meet AFTAC's requirements as effectively as pessible.




NORDIRETY

nmadavs prefer work

&0

an area where thev can publish the results of their work and ges

v who arc

some personal approval for it. There are only a few

satisfied to work under the conditions as they now exist. The

move of AFTAC to Patrick iIs net the greatest thing in the world

that ever happened to AFTAC. We have been moved out of the arena

_\o provision has been made tor top level

scientists of AFTAC to have reasonable transportation arrangements

for example, one must arise at five in the

morning and leave by automobile for Patrick Air Force Base; then

on to Orlando; take an airplane which gets into Washington before

noon; and cannot then leave until 7:30 im the evening after the

meeting to return; and be back in his quarters about eleven o'clock

The requirement for these meetings is at least monthly,

and imposes a very severe inconvenience

and in many cases weekly,

on persomnel operating from Patrick Air Force Base. [ think it's

the one single most unfortunate development that has happened to

AFTAC in the last decade.




MORIVRLP

ook D VOou UTT wodirecter here, vour position
WS SOTU OF 3 SUISNTLTLS pesilion as well as a managerind rasitivn,
RS one o these Tho aspects of the fub Jo you thisnh weuld te
most rportant for the next Jdirector, that e be a scientist or

2 good manager?

As far as the technical directer is concerned, it's about 30/50, I
believe. Some of the best scientists get in trouble every time they
move within an organization and, though scientifically highly com-
petent, can produce more staff difficulties than a less competent

sclentist with an effective imewledge of how to work with the staff.

Did you ever feel that your talents as a scientist were not being
fully utilized or recognized, for example, when you were present-

ing certain aspects of the program?

No. [ think I have been given every opportunity te urilize whatever

talents I bave as a scientist. [ think one of the difficulties of

working in a military organization, however, is the lack of responsi-

bility that is given to the scientific persommel, where persormel at
the PL-313 level are equivalent or higher in rank to the administrative
directors in AFTAC. It has frequently been necessary to spend more
time convincing the officers with the authority to take the actions
that I have felt were technically necessary than is really healthful

for either the orgnization or for the technical dirvector's sense
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i contrilabing.

In retreaospogt, Ls there anviiting about the program that you would

have changed?

[ don't think there is any other way that the organization could
be--1 don't believe thers is any organizational change that would
solve the problem, and the problem is that knowledge of what should
be done resides in the technical people's mind and responsibilicy
for carrying it out is assigned to an officer who may not be easy
to deal with, This has occurred in the past. I don't know how
you would correct this other than to give it entirely to a civilian
organization, and I don't want to pet into the business of how to
reorganize AFTAC. [ think it has worked pretty well. The objec-

tions that I mentioned are things that pecple working in a military

organization should recognize before they come into the organization,

but it's on¢ which I do think will act as 2 deterrent tec getting
campetent people to come fo the Patrick Air Force Base and subject

themselves to this kind of an undesirable pesition.

Well, this problem you say that arises, is it because of a lack

of technical knowledge on the part of the person that comes in?

No. Usually the pevson with less technical knowledge produces

fewer troubles. e tends to rely pretty well on the advice of his

- i




XORTY RUP
anical blrector. v’y othe Yadt bhal no ong in oa
crairpion- chan Jdoooosav Yooa smailar poesition in
Larry o preat deal wore responsibibiEy s the best wac Tooan s
it. lhe rosponsibriity doss not reside with the highest runking
of the civilian scientists in the organization. [t resides with
the military organization and frequently PL-313 personnel find
themselves forced to argue with stubbom military persomnel in
comparable levels in the erganization but not with comparable

knowledge of what the problem is.

Or authority.

Or authority.

bo you have anything else, sir, you would like to talk about?

I think I have just about talked myself out.

Well, sir, [ certainly appreciate your taking the time to sit

down and talk to us this afternoon.

Well, thank you. I would like to say that you are a very easy person

te talk to, and I'm sure you've brought cut many more things than I

would ever have initiated had you not been along to catalyze the

conversation.

fEnd Interview ¥685, Reel 3, Side 1)
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	SFCRLT 
	To.peJ luter~v-hJ~,; 'hi th 1\lr-tJoy li.! :;orthn.:p 
	Con<lucceJ b'.· Lt Col L_rn R. Officer 
	O; Ur. Northrup, if we could, to begin the interview, would you go back and give u.s a little of your backgrotmd leading up to the beginning of your work with the US Navy at Pearl flarbor. In other word.s, I'm looking for a little bit of background lnfonnation, like ,,:iat schools you attended, the kind of degree you acquired, this sort of thing. Some of these questions may be a little re· dundant, seem redundant, but we ask them because ,.-e don't have them on tape, Z!lld even though they m:iy seem a 1ittl
	N: Okay. I got my college training in mathematics and physics at Whitman College in Walla Walla, Washington, where I served as an instructor of physics for the last tMl years of my undergraduate work and in fact s-r:ayed on for one ad.ditional year there in order to acquire sufficient funds to go back to MIT to pursue my graduate work. So I was an instructor of physics there for two years as well as getting lll)' B.S. degree in mathematics and physics. Then 
	l 
	:DRTl-mU!' 
	I '.\t.'nt bad. to f'.HT and registered for one year tcwanJ a Master's J01-;ree 1r; t.:{mna:..tni..:.ations er1i;incc-rLn;.. ,J....~ it turned ciut, the fuud.:-:, ~ i tu.:it ton h'.:t~~ :5Udl tl1.1t f \~-::rs forced to \,,.:ork part-time in the de partment tht:rc~ in thf• Electrical Engineering Depn.rtmcnt_, instruct­ing, and it <lragg~..i out to two years before f receivcJ my ~raster's degree in communications electronics. Then~ as you recall, the 
	Depression had hit, and at that time it was very difficult to find work. So l accepted a position in the MIT researd1 facility that's down at Roun<l lliLl ju.st south of Kew Bedford, ~lassachusetts, an the estate of Colonel !:. IL R. Green, the eccentric, multi millionaire son of l!<>tti Green. you kno«, of Wall Street fame in the 1880's. He ,,·as taking out his hobby of interest in science by providing about $ZO ,aoo a year to HIT to carry out various researches that needed a field station right on Buzzard
	Master's degree, finished the work for what was to be a Doctor's degree. I coopleted the thesis, whid1 was accepted and published in the Physical Review. ;Ind for reasons of economy, of finances really. r didn't go on to get the remaining courses that I needed 
	t ever bot1rer to get that. 
	0: Of int.erest here, sir_, ',\1tat wa-; the subject of your thcs is'? 
	~-It was the development of t,1e high voltage generator, 10 million volt electrostatic generator, the engineering that had to do 1,ith 
	volts, 1;hich never hai.l been done before, as well as the development of a new belt-charging arrangement ,;hich replaced that used by Van <le Graff, which ha<l used paper belts whicit are extremely sensi · tive to humidity. ! converted that to a rubber fabric belt that [ got C,oodyear to produce, and we got much more reliable perfonnance ou1: of those big generators. The generator then in the next few years, as I l>.'orked as a researd1 associate at H!T··a research assistant and fi.nally a research associa
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	!.Xl!TI1-ll~1' 
	could. actually stay hhen the thing i\·as at high voltage. One ~,t."-lll<l be plus S mlli.1on. '-'-olts anJ the ot~t;r r.1inus 5 .million volts, ~md there r.:ere 10 mi tlicn vclts bet1,·cen. 1 recall en the Jisplily i,..hen we had a bunch of newspaper reporters down frcm Boston an.J Dr~ Comptr,m 
	made an introductory address havi.ng to do with the purposes of the 
	electrostatic generator~ which was to be one of the early tools for a high energy physics research for accelerating fundamental particles 
	to high energy. And I had the reporter from the Boston Globe up in the sphere with me, and we had little probe electrodes we would stick out of the manhole and dra1, a 10 million volt spark, sec. l\lhen it bit tl1is grounded tenninal, that was grounded through the sphere. J3Ut the reporter and I were both at 5 million volts above ground, and this greacly reduced his curiosity. He stayed in the dead fixed center of the sphere tile full time that we were putting on the demonstration. \'/ell, after conducting 
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	MlR1HRUP 
	1 
	~.;as th.:: enttr-0 luborato0·, located in the N:wnl 1)un Fm.:tcry in 
	Washington DC. ,\nd Ellis Johnson, ,;ho was the fir.st technical 
	director of the Lub, was given the job of assembling a technical 
	staff and augmenting the ability of the Naval Ordnance Laboratory 
	to develop naval along modent technical lines. I 1,as one 
	of the three or four early employees that Ellis recruited from MIT, 
	and our job was to build up a competent laboratory for development 
	of mine firing mechanisms, and later it included torpedo firing 
	med1anismst and also to work out a scheme for degaussing, it was 
	called, or demagnetizing the steel vessels t:hat comprised the fleet so that .iien a vessel passed over magnetic mines located on the bottan, they ,,ould not energize the magnetic sensor-s·. I was given the job when I first went to the !'laval Ordnam;e Lab of developing magnetometers that would have the necessary sensitivity. I had been there about nine months and developed two or three magnetometers that were ':hen utilized to make a large proving ground, and the first 
	one ~as to be located in the Pacific at the naval yard, Pearl Harbor, 
	and the other one in the Atlantic--I've forgotten now--at one of the big naval bases near Norfolk in t!ie Atlantic. These were arrays of magnetometers placed in copper tubes that were drilled 20 feet into the bottom of Pearl Harbor in the rough shape of a ship, so there were some 600 magnetometers on the bot:tom. A battle­ship could be anchored over the top of this on either a north/south range, because we had two ranges of magnetometers, or on an east/west 
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	;-uti:r that l kr!Ch ot, rrract:ical Lc1::puter, l\as JcvclcpeJ tmJer mv supt::rvision ty &:ll re-lcphonc Laboratories for re..:orJing ~:J. print· int the magnetl~ f1~lJ at each of oOO points tm<lcrneath the battle­
	shlp in about lU minutes. The battleship would ancbor over there, and ,,e'd have a 5hOl't tune to M:irk on it because it would have to go back out to whatever fleet lll:llleuvers "-ere in order. So in 10 m.inutes this computer would completely assay the field underneath this ship, and you would then compute 1,hat current should be place<l 
	through coils that ,,ere mounted in t.ht: ship to effect a cancellation 
	of t:he magnetic field it was producing at 4U feet below the water J ine where the ma.,,wtometers were located. I had just about com­pleted this when, on December 7, the Japs pa.id us a surprise visit, and I was called in to Admiral Furlong's office since 1 i.as the only physicist at Pearl Harbor, and he asked me if there was any• thing 1<e possibly could do to prevent the miniature .Jap subs which had. penetrated the harbor on the 7th and had fired at Navy ships, fired torpedoes at Navy ships, if there was
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	L0~U1ti..!r opposititm so that tlt-0 c.:1rth fiel.J ,,.,-:1.riation~ hould ~~ulX!~t' out from ti1c t~\G culls. But if a subm3rinc hCnt tmJ.~n1eatl1 the hater right close o~-tu· the toµ of these tho large nt.'.lgnctic ~:-oils~ thtJ \·ez-y sensitive fluxr.ieter th.at I had used on the magnetic nmge also t..-oul<l record a little si&1nature of its passage~ We designed, itDtallt=ti and had this first range loop opcrnting across the channel of Pearl Harbor on the evening of December $, the next Ja;· after the Ja
	0: I'd like to ask you a couple of questions here. Backing up to the dCfl'.agnetization field, hDI< long i,uuld a ,hip stay demagnetized once you had put it over one of those fields'? 
	N: It would stay demagnetized for a sulistantial time. In fact, it never completely recovered from its correction. 'Then there was a policy to bring the ships in, I think, about once every six ioonths, or if they were in harbor and had the time to do it after the war started and if they were going on special missions, then they .:ould 
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	of v:irc in tia.' cable wt:re ~onnc4.:ted in serie~. SQ ":e lw.J i..•f.fcctively 
	a. seven turn c,~il here antl anothi..'"r one right a<ljm.:ent to it in s tield proJu<.:ed no signal but 
	a magnl'tic fleL.l of this little Jap sub huuld cross first the first 
	wire, then thi;-t1,;o h'i res in the middle l\hich v-.tere the c0Im10n wires 
	of the two coils and then the other one, so you could tell whether it ,,·as coming in or going out. ,\nd we frequently observed them 
	1 as soon as our "1.J.m.ing \ii-ent to the in­
	shore patrola:nd FT boat5 1muld came out and drop depth d1arges, then you could see the signature as the l.ittlc sub went back out 
	again, having been frightened away,. aUt!1ough, we Ken: not. ab-le to 
	get the Navy to agree to a project I l:ad, which was to lay a line 
	of mines along inside the coil. And if a submarine crune in there, 
	a.~ soon as the signature 1,ent off, we would push the button and 
	that should bring the submarine to the surface. But they were 
	afraid, and naturally so becau5e•·what was the big carrier··f've 
	forgotten tile name of the carrier now. 
	O: Enterprise? 
	N: Toe Enterprise had to go back and forth over that same channel, and they were afraid to have mines that were in the hands of civilian physicists, blowing Navy carriers out of the lot. 
	0: Did you have an opportunity to observe the Japanese attack itself? 
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	.-., Ye1i. 1'.ly h l r':.~ anJ r were hmrin~ an early hn.·akfas.:. \~\; h.;td pl.-uu1nJ a trip :1n::runJ rh....• i:d;ir:J. that mornin.!'.: anJ ,i:c·r~ lia1,:in;.1, an early liri.w.kfast at our tittli:: i.::,)ttag,:? .a.t tht... foot of lk:~:iJ ~~·he:n \vc· ~•aw de;.,,-, ti·oycrs, Wt.J-coul1ol look across I kmoluLu Bay ~U1J. ~e1..! tht..' entrance to Pearl ll:lrbor,. and h'e s-ah· Ji::sstroycrs c.omiug out of th'-<\rL~ under full $te::un an<l largo ph.Jmc::. of h·ater ~or.ti.rtg up ri.ght alongside. t'ic <l
	goose bumps and got in my car. And as I went through tvaiklkl and on d0wn to Honolulu, each policeman waved me fast:er, so 1 was going over 60 miles an hour through downtown llonolulu. We got out to Pearl Harbor and I just ran my car up onto a lawn of a house nearby right outside the gate and ran through the gates just as an anti· aircraft battery at Hickam Field··across a big, high hedge from u;; and we couldn't sec it··had cut loose at some high-flying Jap 
	MlKJ1!RUl' 
	/Lu-:_t.·~ tl~rt ~·ere O\'t:riic,.i.l. 1\'.-.! h'tnt Jown · ·tht.•v 1.'.t'l"C putt !n.:; $C.11te 1:.ch drain1~i1K~5 itt ;.i.lor.i:siJ,._, ot tlK• roaJ inside (if !\•arl IUrbor. :{c· ,iu.,,;t 1... ent ~.k:h11 tJ:.o·::<e Un.dnpircs l i.ke a btmch cf ::,qui rn...-b. ]11ret..~ or four or us \,\)UlJ run through at tht!" s::uac time. It turneU out lt \·,ns a pretty gocJ thing we dived into tlw::;l' bC1.:au$t: 
	the flal< from thi$ five· iudi antiaircraft fire came down anJ 
	"Splattered OJ\ tht: roaJs 1 anJ t\'l'o or three pieces hit the pipes we were in actually. Mwn it quieteJ down a little, we cnn,:le<l 
	out and 1,cnt on <lo1m to Ten Ten [1010] dock, where it 1,as ju.>t a-
	oh, it just made tears nrr1 dov.n your face. r:e haJ. come home on 
	that Friday, the night before, going by all tl,e battleships which 
	had been brought ill just the day before, anJ it """s a very spec­
	tacular show. All those battleships anchored along ForJ lslanJ, and here they were silL"-ing. and the Arkansas on fire, the t1,o 
	fighting tops of the Arkansas tipped together, the Oklal10ma, believe it was, completely capsized, the Pennsylvania--! was right beside the Pe!ll1Sylvania when it was hit by a 500 pound bomb, think it was, from a Jap plane. In fact, I saw the bomb from the t'.ime it was released, followed its trajectory down, just frozen, and then the ne,ct thing I knew I was back three tiers in a pile of armor plate that the Navy stacks up like lumber in a lumberyard, in between two piles of armor plate, watching this trem
	11 
	;ii.t t.i:~ l·'enn.sy.lvania~ but tltt' big J.:.u:u_ge ~..:a.s they h:1J hit the.. -: mean the big ha::arJ ,,,;a.,'"J that the. back of the Pcn.nsylvnnia h'3S tr;} aga.in3t the Jry dod. a.n<l ..in front of it were two cie:Stroycrs. Thoy had missed thtl Pennsylvania, but they hit the depth charges on the destroyers> anJ. the depth charges went up and just raiscJ hell. 
	. So there was a Dig problem tdth trying to get the sailors out of there before the fires i<ent so far as to explode the rest of the depth charges that were on the rear racks of the destroyers. There was a 01inese there who did a very heroic thing. In the middle of that, and reali~irtg that the destroyer depth charges could go up at anytime, he got one of the fire engines out, a hand pump fire engine, and hooked it up and was playing wate1· 011 the torpedoes, on the depth charges that i<ere on the back of t
	1,1ouldn't give us any firea.nns because 1,1e were civilians. But we managed to get Horsman--! remember, Chief Horsman, our diver-·to get his old Sprint Rusty Springfield, World War I vintage, and Ellis Johnson and I, 
	-and Horsman went around to our place and found that a Jap 
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	L-::c:-nb-er ha<l h..~en .-;:10t Jc1·,7L l t haJ. be.l.~.n shot <lmm antl h'as tr;. ln!;: r.o !_;.md t.111 the-canefielJ ri~!\t :.n front of tht:· shack i,,;hcrc [ h.a<l a quarter of ,1 dollars ~-.orth of magnetolTU?tcrs \I.J1h:h r ~\.as ,:i little too low and hit agai.n:::t the 15 foot wall in tile canefic!J. Tite bomber dropped down in this moss arnl their boJie,;--but their hcaJs came off, rolleJ ac,·o,;s anJ hit the front of this calibration sJ1ac.t. of mine, shattered n.nd left t\.;o sct:i of brains, j
	of shell, and he later made little brass balls and threw them into the three comers and gave them away for souveniers of Pearl Harbor~ ashtrays. 
	O: You mentioned that the battleships and all were all lined up there. TI1ey came in, I guess, on SaturJay before the attack on Sunday. Is that correct'? 
	N• They came in on Saturday, and the theory was that there was a Russian· that was coming through on his way back to Russia--he had been··visi1Jng the President of the United States-•and that the battleships were brought in to impress him. 
	0: Well, had they ever done this before, brought them all in at one 
	time? 
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	~n;mmur 
	.\: l itaJ n..wt~r seen more titan on0 battl~.shLp at a time fror.! Juh· of 1:JJ.1 unu.l th!.! Pe;1rl Hr:.rbor ti.a_,,.. it.:,e-lf. 
	U: fhcn it ar,pt.'"J.rcd that the Jap~1es~ ju~t happened to luck out to cat1..-h them all in there at once. 
	)i: Either tJ,at or their intelligence was good enough that. they knew 1,e wen, planning to do tl1is. .:\nJ [ suspect the latter because there .<as a drafting room in the top of the ~vy building manned entirely b,-.laps, anJ they were, by a,-,d large l think, friendl:,, loyal Americans. But: I am sure there were some of them that had been placed there by the Japanese. And 1 went down where this bomber dropped with Co!lJWlllder Boyd, 1,ho was our officer. \111en I called him and told him that it was over the
	NOffllJRlJl'
	I:: h'as a class i fie-d i.:.hart. Scc:r!..!'t r thi.nk it h';:IS. !laJ bet:n printed in 100 t:op1es~ }-n<l they <lid.n' t have-a pliott)::tat of it. They haJ copy nUinbH s:­thcy had gotten from somewhere. /u:J. I went dm.,,n into the .iap s-ub becall$c I h'as the sw.allest one there, the only one ln the party t.'1at could get through the conning tower, and got the two· -we ha<l located this sub incidentally with our magnetometers> and th.en the divers had pulled it up. went in and got the two creMncmbcrs a
	sm, there, that they had very good intelligence before the raid and probably kneh' exactly what has planned as far as the fleet was concerned. 
	0: Going back to the raid itself, did it appear to be one long, con­tinuous raid, or did it appear that they came in waves? 
	N: I wouldn't know too well. I was in the process of going fran my house in Waikiki to Pearl Harbor during the raid, and I got there just as the main part of the raid must have been over. I came in in time 1:0 see one torpedo plane come in and drop its to:rpedo. The lash-up ta the plane malfunctioned so t:hat the torpedo stem dropped bill: 1:he nose didn•t release and the plane was flying along with this torpedo hanging down with its rotor running, and then all of a sudden 
	on t:·:c· Jry: Jod.:.~"' tl,it:..: Pcnn.sylvani.1 h\'l;-; i.n, ,:.md it just c.i::plor.ii::J. An.J 
	al 1. we smv ha.;; jt.1:..;t piece:: flytng evt:r\"i.\·here~ So that tva~ ~bout the 
	last 1·eal action, an<l that one ot:currc<l .som~1th1ng lH..i.:, l'J ;;ay, 8;10 
	or 8:-l5, and I understand the fir$t i;avc of plane;; caine aver at.out 
	7: 30 or 7: 45. 1,e saw them going overhead. My i,i fe and l looked up and .::;aw t·•rhat f know now must have been one flight of the bombers golng in, but 1,<c di<ln' t look at them closely enough, and they were pretty high going over Di.amonJ Head. Didn't notice the or:mge insignia or have any reason to believe they were anything except military planes of US vintage. 
	0: In this modern age, thorc is a great deal of controversy about collateral damage. Did it appear that the Japanese were nor. at all concerned about collateral damage? Did they actually attack t:argets that: r;ere not military targets? 
	N: A~ far as I could tell, they attacked no targets at all in do,,ntown Honolulu. I understand a bomb dropped on the Punahou School. I read later reports. ..\nd I think most of us who saw the thing felt that probably was an accidental bombing. They were concentrating on Pearl Harbor as far as any of us could tell. ,'Ind this plume of water that went up opposite our breakfast table out on the beach was from the Pennsylvania which was firing 5 inch shells flat trajectory at these low-flying Jap planes, and th
	0: h'.u~ there QllY dama~e to your project, t\:t the one t.hat rou ha<l-. 
	lcop on. t.hc Stii of L~cernbcr, as I LnJi,;;ateJ. Then •,.;e-1,orh1,;<l on loops at bvo other places across the cho.mnel its-elf) one out at h"US called 1\.o Station, which has ju;:;t a building on pile$ 
	about a half mile off the main shore in front of Fort Kamehanel1a. We put a loop across there, and then we put one at the inshore indicator net. So there ..-ere three places where these little Jap subs could be picked up. lie trained the sailors in the operation of this and turned it over to them so that they operated it com­pletely, and then all we did was to repair .it if it ¼a5 damaged and to interpret the data and help them make it operate e'ffectively. Then r was given the job from about 1!arch on of p
	hooked up and put in an acoustic system as well, which was really 
	my first introduction to the whole subject of detection at short 
	range as opposed to this long range detection that "~ got into with 
	the Air Force project that I joined in 1943. 
	O: Did you work with the torpedo laboratory out there also? 
	N: N01: unti 1 I returned to Newport. When I came back to W;,.slring;ton 
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	1 Ellis [.Jolmsan], 
	,,.;h,o v-;:is still in ch.urge of t!w Xavnl Or<l.111.if!ce Lab., .sent me up te 
	Net;,port in charge of a group to look. into the to:rpctlo bu~ines:; 
	becau..;;e they-~icre having reports from submarines that thu torpedoes 
	were ruru1ing,. anaing, hitting the Jap ships and nor exploding~ Aml 
	he put me into the job of fL':1ding out \\11'1t was going on. So I went 
	up and looked at the mechanical torpedoes and found the most fan­
	tastic thing that had happened. You could never believe. The 
	mechanical exploder mechanism that i.eighed 90 pounds had been 
	built to fire an inertia ring when the toryedo 1,'0uld run into a 
	hard target. An inertia ring that was hori:ontal would be dis
	placed a.ff balance, and this would trigger a Rube Goldberg mechanicd 
	thing that ,,ould start a firing pin do,m a pair of rods that were 
	perpendicular to the impact or the shock of the torpedo, and it ,,as supposed to get down here and hit a detonator, and that would 
	fire the 300 pollltd torpex head of the torpedo. And I thought to myself, "Well, if those have to be impacted and this thing has to get 4 inches do,.n here, I'11 bet it's never getting down to the thing." So I got Harold Edgerton, "110 was a friend of mine at Tech-·he's the famous high speed photography guy--at that time he was a young student or instructor at Tech--to bring his high speed camera down. And I sat up a concrete target in front of a torpedo tube, a.nd ~-e mounted the torpedo with a warhead on 
	frcrn. the front i.:nJ that simulated the o.:m<lit ions of a torpedo hitting the side of a heavily anne<l battleship. '111~ hi.gh spee<l photography wasn't really needed, but it sho,,·e<l that \.;hat h~1ppencd 
	was that before the torpedo wa:; collapsed more th;:rn about six 
	inches, this entire 90 poun<l mechanical detonator has ejected £Tom 
	the warhead and fell just out of the 1,arhead. When we inspected 
	the mechanism afterward, just as I had guessecl, this Uttle firing 
	pin only got hal6,ay down the rails before it bent over under the 
	impact. And so it never f i re<l the detonator. So I went dm,n to Washington and told Ellis about it and said, "Look, if you put a 
	little ball switch in here with a pair of contacts and a little ball behind it, that's all you need, and it won't l.'Cigh more than J or 4 ounces," Ellis turned the job over to the Mechanical Ex­ploder Section of t'te Naval Ordnance Lab that had been developed at that time. They developed a little ball swi.tch, sent it up to Newport to be t:ested. 1 took a picture of it, took the complete set of drawings of it, and sent the picture and the drawings out to Ellis Johnson, who was at that time at Pearl Harbor 
	E( Q EJ N)KTIIRUP 
	Uc<lnance to move fas.t enough. to ge-C' it out to th~ fleet. .\ntl all. oi a suth.!t:n our N3.vy fun;e sLtrtt.4-1 :.:.iJlking Jup .:,;hipping. It \,-.a~ just as JrJ.1::1.Jti·: as that~ checkeJ up on it~ Uie ball switch idea was run tiu-ough N"i:.r~1.:port~ 11:icf made up Jc" signs antl rm\ tests and rnaJe up more designs and ran tests, anJ 
	in 1945, just as the war was coming to an enJ, they finally got a moJel that they ,,ere getting ready. to send out to the fleet. And ,,e had had these little half-baked things that the fleet made itself out at Pearl Harbor which sarik all the shippiug that was sunk with the contact exploJer. llut i;e <l.i<l a lot of other little thlngs at Newport, and in 1945 I was sent by Admiral Shindler, who 1,as the head of the .'laval Ordnance Lab at that time, to Paris with a ~aval technical mission to go in and follo
	XORil!RUI\ 
	iJ: W-1~ tb..:re any in!:orm.a.t~oH th.at r•.Ju .:;.:itb...·reJ in ,;n tD!Tt:Jue'-> tL1t sh01-irJd th:tt they may li.ai.;t.• h;1J ~1 ._.;E:tla:· ~.'rublc:m at a,nYti1::e in the Jevelormcnt. of t:~e1 r toqH;Jocs·.
	~: [ went out about ten o'clock at night 1-.tith ~ome wavy :\avy offil.'.'.crs from the British. We were invited to go out from t:llis Naval tor· pcdo station in Germany on the Baltic. And we 1<cnt on a ship that \\'ent out ten miles into the Baltic at nine or t:en o'clock at night,. and this yotmg kid, who hardl)' had dm-lll on his face, had developed an a...:oustic t.Oq)edo. And he fired a demonstration acoustic tor­pedo at us as we were coming back at 35 knots in tm..·ard the firing pier. He fired this t
	~et a Rr.'::5erve conunission in tlK' Smry. So r applit'<l for n Rcsij,rVt-" 
	ct."'Iilili.:s:sion while I was out at t'c-.:i.rlt an<l [ g.ot letters froi:t three~ 
	four peopl~. Ad.i,1i1·al Furlong 1,·as th!,.• i..:cmmandant, or the gur that 
	was tr-yin,!; t:o ·th.ink of a ,-.rhi le ago. .\nd .,\Jm.iral Furlons gave me a letter that wa~ so co1IID1t.:'nJatory I ncvt.:::r JareJ show it to anyone-. Out tht::n I applied and r tool.. my physical exam and everything l could do to get into the Naval Re~ervc before 1 t.;ent b.:1ck. h'ent bad. in October of 1942 and foum.l that a political opp011ent of Dr. Jolu,son • s in the Bureau of Onlnance had harpooned his idea of sctt:ing up a technical corps of people to go out and work «ith 
	the Navy commanders i11 the field during the war. So Ellis gave up and went and talke<l to General Let-lay in the Air Force and got General Lei-lay to put him on his staff. And he i<ent out to LeMay's headquarters, and be provided technical backup for their strategy sessions when they were planning the bombing of the J"panese head· quarters. It was that--Ellis thought that it would be good to have operational technical teams associated ,,ith each of the mili· tary main cQllJllallders in the field. !lli!.t,t
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	J-11,. i:~iun !:1 th.t..• :•;a.v,;.1.l l'rill1arice Laboratory. Hehl that pvst:io;~ unrtl Dr..0:mson. left thL" .'\aval L)rJ.n.:m....:t" Laboratory and took thb a.s~ignment Kith the-Air Force. He came ,..,.I.th the Air Force in 19r, r bdieve, in llec<1mber, and l c;JJne dm,n 1,ith him in ,J..utw.rr or February 19-fS. Ile sta:--eU i.mtil he locked honi~ 1-•ith h-:1$ in­v 1 tcJ hy tht," Air Force to leave, mid thc-v asked me to v.1ko over ~ ·fedmical Director. 
	0: ifas there any one personall-cy that stoaJ out in the ~a:vy in your relationship with them as being a n1.:m. who was more qualified and a better leader, more foresighted in his thin.king than anyone else? 
	~: Well_, Ralph Bennett was an electrical engineer at ~UT when I wa.:; doing my graduate work. In fact, I got my degree--hc was the the$is advisor for ..;hat was to be my doctorate which didn• t ever turn out to be anything but a Master's degree. Ile was a Naval Reserve officer at the time that he was i,orking on the st::1ff at Ted,, and h<1 was called to active duty. And r th.ink Ralph was one of the most farsighted technical officers in the Navy. He is the one who pushed for elevated salaries for PL-313 r
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	•y,._\{ to :~a.,· th,1t l \~..l.5 th~ ftrst l'L~313-t!;at h<~ h~1J ;ii:.vointcd 1a !ht.:~ .-\ir Forci..•. !:Ve'!)" tll'tc [ woui,..1 Lt11:;e Ln to ~cc h.iru o·v·er· tht: y,;..~ar:-,; ht:-ha:,; tl1..: Sc~retary for so long -·he would alhays remiuJ 1;1c that he was the one that uppointcJ me first PL·313~ But Ralph Bennett mfakcned the :-.avy to the need for ir.~irovini, their technical fa(:Ll"itie$., improving their laboratories., and in general ju..~t bringing sc iencc much more to the fore in the Navy. 11ie
	(End lte<>l l, Side l) 
	0: Mum we left off, we were talking about Mr. Bennet:t in the Navy. What happened to him'? 
	N: Ralph left the Navy after several years as the Technical Director of the Naval Ordnance Laboratory, which we all had something to do with the fonnation of, and went with the General Electric Company where he built up the Vallecitos nuclear facility of the General Electric Company out near Livermore, California. rt's oow one 
	ZS 
	ot the vut:;.tanJ.ing ar:..J is thl' primary atom1;.:: ,enc-r~y facilit;,' ol 
	'J: i,•;C;"re there any project:::-in "'hich you 1-:ere involved~ say from the 
	19-lU to the 19-17 time perioJ, that we haven't tall.e<l about that you had a special interest in that you would like to talk about? 
	N: liell, there ;;a,, one project. h11ile r w-a.s at the );cwport torpeJo 
	station. a..; the Naval Ordnam:~ Laboratory senior representat:i ve ~ 
	l developed, installed and put into operation an acoustic torpedo 
	I which was the installation of hydrophones every thousand 
	yards out through tl1e l<0ngth of the 10,000 yard torpedo range, ,\nd, as a result of that acoustic facility, it i<a.s then no longer necessary to range electric torpeJoes at night. Electric torpedoes do not make a visible wake on the surface as Jo air powered torpa does. So air powered torpedoes could be ranged in the daytime or at night, either, because you could always identify 1shen the wake passed under the rafts tliat were out at the 1,000 and 2,000 and 3,000 yard ranges. But the ele.::tric torpedoes 
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	of l\'a.s:1lugton at St. G1...~rg~ s 1slanJ. '1"!1os1J wer•.'.! t~~~ t,,,.~ fac i. U t i..:s t!:at di.J aU of thr..,. to11:•cJ0 r:mg!J1g for the '.\3.\··y throughout the \'\<.tr. nw facility t:til:?e to be relieJ. on .1s a much more, ac..:ur:J.te h'ay oi Joing it thW1 the way they had been J.o ing it be fore by having sailors sta.nJ on rafts and ~·hen t!:cy would 
	see u wake get out to the raft, they'd snap a stopwatch. Then 
	ead1 sailor's stopwatd1 was used to determin" 1,,nat the torpedo 
	perfonnance in velocity and so forth md been. Doing it wit.ha 
	little more precise method such as these sharpl:· defined acoustic beams, then the torpedo could cross the beam 500 yards off to the side of the range, and it 1,ould still be an accurate indication of when it crossed that line. r think that's all that's really of any significance in those earlier days. 
	0: When did you become interest"'d in atomic energy and that: end of physics? 
	N· As I described a little earlier, the experience l had with Van de Graff and the two Van Atta boys who ~orked--we all worked as a team of four--was to build high energy generators and particle accel­erators so that we could do work on bombarding fundamental particles of matter with electrons and neutrons and so on. I had always had an interest in physics from the time I go"t ll1Y degree in physics and math at Whitman thl'OUgh the periods that I was at Tech during the 1930's. And I think tliat is what prom
	opportunity to come t\itl1 Dr. ,.ohnscn tJ the :Ur Fcn:e and build J ~y:;tt;;m fort.he Jetection anJ. tl1c au~ui~itiatl of intelligence on .:111} foreign .:ltomic i-.:ca;;ons that migh.t. be dctonateJ. l'hat, combined v.·ith my c>..,.,.i)crience of t!.ete,.,:ting sn1ttll submarines. bot:1 
	acoustically an<l magneticallr, contributed to my interegt really in the subject. Plus the fac:t that at the time the intelligence community said, prior to 1949 when the Soviets detonated their first nuclear test, that "they couldn't possibly have a nuclear weapon prior to 1951, that 1953 was the more likely time, and it 
	could be as late as 1955." In fact, that .intelligence estimate 
	had been briefed to us the day before in the war room. The day l)efore 1'e were plotting the first radio active decay curve from Russian nuclear debris that had been put into the atmosphere by the first Russian explosion and picked up by our sampling planes out in Kamchatka and taken into Alaska where a sergeant there was read:ing a radio active counter, sending the numbers to us in (l'ashington, and we were plotting the decay curve. ,\rid one of the boys, who was kind of a wag, went over to this easel that
	O: Did you ever have any indication of where they were getting their information from? 
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	information. 
	N: No. 
	-!n fact, we i,;ere just given the job by the Air Force under General Kepner and subsequently under General llagenburger to develop a srstem for detecting the 
	one feit that there was any--I 'm sure that no one in the Air force believed that there wa.s anything to the project except to determine i.ilen the Russians got the atomic bomb. I remember as we were \\alking dmm t:ie hal1--oh, and when we got evidence of the fact that there had been a bomb, ~e dicln' t even know anybody in the intelligence ccmmmity to report it to, so we dldn' t kncn. who to report it to. So 1 went to my friend Vannevar Bush and told him what was happening and Dr. Compton, under i.nom I al
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	Le given. c.rr.;dit fnr 1'12eping tl,e A!iS t,Jtomic Jetet-:tion systtm:~.;J i;1 ~•u.::-:ine:,~. 
	0: .-\t thi3 time, you were k:.t.1ChTI as AFQ.\T. Ls that right'.' 
	:,/: No. ll'e were initially known as AnneJ Forces Spedal Weapons Project 
	a.11d in this capa.city we t•iere under the Air force operations, un.<ler 
	01ie•f of Staff for Operations [Deputy 01ief of Staff]. 'Oien in somec 
	thing like three months--it's in the history r think-~we \-.-ere changed 
	to General Slater, 1,110 had the Air Force Office of Atomic Energy, anJ we were Atomic Energy Detection, so they called us AFOAT-1, just to not say that it was detection. And we stayed ..\FOAT-I until 1958. l\'hen I w.is in Geneva in 19.58-·in of 1959 r was given the Prcsitlent's Award for my work in developing surveillance systems. The citation was so directly exactly 1,"hat l had been doing--and it had always been classified secret--that the Air Force practically wen,: into a rizzy. I w-as in Geneva. ~ly 
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	the announcement in the papers I was asleep in the hotel and the phone rang about four o'clock in the morning. [t was my wife with her usual poor arithmacic; had added five hours instead of subtract­ing five hours, and she thought it was tho middle of the afternoon instead of tho middle of the night. And she said, "You've been nO!llinated for the President's Award this year, and I've got to go 
	up and receive it at the t"w1iite House. u l said, You must have been 
	smoking opium. Are you sober?'" And the next morning the .Journal Geneve came out and said in French that. the Gold ~~1 had been given to D. L. Nort:.'irup and Werner von Braun and 1-l..trphy, who was the State Deparonent guy that was over ..-i.th our delegation at that 
	time. And up till then r had been just a--as far as the State De­partment was concerned in these negotiations--just a boy in the back room to bring out when they needed to know something technical and then take him back in the back ro<lm. But after this, boy! I got 
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	tht:.~re \,uuld be any nu~lear dt:bri.~ in 1r;0leculJ.r fonn~ -in other than 
	:itomic form, rather. SomeboJy thought that there wouldn't be debris 
	that you ccul-1 coUect by flving filters through the atmosphere. 
	'11lat's hm, little .:e kne.: about it at that time. \'le had electro
	magnetic sensors, w.agn.etic sensors, acoustic sensors ► optical sensors. r\J.1yt:hing that \.•:c thou1:;ht might havv any dw.ttcc :it all of giving evidence of being useful for '1eng range detection h'e quickly assem­
	bled and through the help of the Army and the :,/:ivy and the Air 
	Force research l:.!boratories put teams out in the field to measure 
	those things. Then when the Sandstone tests were over and th<> task 
	fot".::e came back, 1<e hauled all the-data in to headquarters, l>'hich 
	at that time was in the Pentagon, and analyzed it aml found that 
	there 1>ere several things that looked positive. In the first place, the Signal Corps had been successful in detecting the e.-q,losions so the acoustic system looked like it would be good. Seismology looked 
	like it would be good because the US Coast and Geodetic Survey seismic equipment had detected these early e.,q:ilosions. The electro­magnetic pulse technique did not respond and the magnetic technique did not respond, but we found later it was because of the rather crude apparatus that we had deployed during these first periods. B-29's that >1ere flown in the vicinity dmmwind from the explosion 
	put ;;. ver: cruJ.e air sampling filter that was motmte<l on top of t:\e B-29. It had 3.17. aperture that allm,;t.><l air to get in anJ go t::lrough a filter paper, which woulJ. slow dmm and stop the parti­cles and let the air go on through. Anti ~c motm.ted those on B-29's of the Air Weather Service that operate<l out of Japan a.long flight lines to Alaska and from Alaska back d01,n to the United States and from Japan south in a rmmd robin fashion and back to Japan, going drn,.,1 and covering: as far as th
	0: IVas this on specific B-29 's or did you put it on the entire· fleet that was operating in that area? 
	N: We put it on specifically B-29's at that time, That was the work­horse of t:he Air Weather Service at that particular time. There was a flight also from Alaska, which I remember r took one of them to the North Pole and back, called the Ptarmigan flight, a.'l.d it 1'"as equipped with air samplers. And they changed filters every hour all the way up and all the way back. And all this effort was 
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	up t:ho Committee on Ceophysics and 1;eograph)'. 
	0: Sir, you said 1949 a minute ago. You me.wt 1949? 
	~r: 1949. This conunittee really was tmder· ~ it \..as al~ays laughingly referred to a:;--the Conunittee on .Nuclear Physics, t.;hid1 wa.s he~iJc{I by Dr. ~Jpenl,eimcr, was ab:ays talked about as the "tail that wagged the dog" of the Joint Research and Development lloard be­cause Dr. Oppenheimer had such prestige in those times that every­body else on the cornmittec, as far as be was concern(),.:l, was just M1sting their time. And we had the worst difficulties, program· wise, with him because he felt that a
	chiof of ·th.it technical group, had to spend rno,;t of my time at the Researcli and Development lloard meetings defending our program 
	to lr,ol into l'~tnf ,Jf t !·c t!:in;!S t l:;Jt h;iJ look.c<l pr01"is i.ng :i•: ;1 r<;5Uit r,f t ::c 'ia.tc.L wr..:: tc5t.;. In l'.J.1:1, 1vhid1 was the next 7car aft,~r ~-'" ;.en.: f,;,rr.:cd, Dr. JonnsGn got into his little problem with the ,\i.r 1-orc:c and left, anJ I "·as put in his place, l believe, in either lat(; l'.1-13 or early l'..14Y. I <lon't n.-member the exact ti.me, .\nd ! t hen took c:1a rge of both the research and development prograns and th~ Jcvclopr.icnt of a ;,,orl<.'widc system. :\ li
	AtOIJic t.ncr,;,-and Qiaiman of the Hilitarr Liaison Committee. ,\ncl he took me down to Secretary [Louis] Johnson, who h'as the Secretary of Dcfcn:;c, to tell him about the Russian explosion. On t11e way doi.n the hall to his officc--hc knew all the trouble I had been having t,udgct:.ise--he said, •~veU, lloylc, you can forget your problc.'lftS llO\,'." !le said, "You"ve done your job. There is no JOOre 
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	in tht· qi.storv. l'ltcn cad~ ti.n;e i1\;:, ha:J a request for fl..m~Is, for ei tn>;.!t· operation;rl :1-eploymont of svstem.c"· or foi· conduct ot rcse3-rch on nc-\,... ~mJ fiOS$iblr iJ:i.prm:t.,."'U sys:tans, 11,'C wuulJ present this to the Lunas t·u.ncl and get th~ir en<lorsement so that \•1ih~1 \>.e went back to the people in th~ Pentagon \..-e ha<l the Lur.m$ si1rnature behind it. \\'.e then had more than just "tlte little AFQ>\T·l organi:a­t ion 1<ant:s sonething, the Lumss Panel believes this would b
	t' Xow the Lui:tas Panel tun1ed out not to 00 an an511."er to a maid.en· s prayer eithcr, bc~ausc they ,,·ere VC:lfY important people snd haJ ver;• little time to devote to this thing. )lever devoted more than a fe,..-hours on ead1 one of the meetings, so that many ideas, 1,;e i;ould iruldcquately sell to the Lumas Panel , would be dead until the next meeting a year later~ We woulJ have to revive th~ and dress tllem up in better defensive clothing and trot them through the panel again and finally get them a
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	i.1tro,,1nced. the 1.Jea of hit~h alt.ituJ.e dcte(:tian~ By th.1t time~ L\e 
	b.J.J ..;:c; mm:y U'!:vortar:.t 11<.•Qrlc at t!1e Pre:; itlent' s lcvc1,. the Pre~ l ...t,.;<nt'~ Scientific ;\i.lvisory Board level, t:outributing. ideas about hOl, you detect this and hoh' you could detect that that th<e idea tlwn 1,,ent across. Hut we h'crc not able to get it a.i;ross on our Oh'U steam earl i1..,.r. Tiw Lumas Panel ~ent on for about th.rec years,. and the? a,ked to be relieved of their r<:sponsibility. lly that time KC h.'ld ::idJed the acou.~tic system and the electromab'fflctic pulse s
	would jump from the cable to the ground. So they put a recorder on these ungrounded cables one time and recorded tremendous lllm!bers of amperes that were generated in these ungrounded cables laying around. So we recognized that there was ai1 electromagnetic effect. \\'e then developed sensors nruch better suited to it than we had deployed in 1:he Sandstone tests of 1949 and found there was a real effect. And soon had a sys1:em started using the electromagnetic pulses generated by nuclear tests. n,e seismic
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	fact, i,•: then got wto a :iattlc h't t!~in tlie .-Ur Fon:c. ,;cr:cral 
	lot ot organizational Jisputcs 1vhi.ch ,,ere a nuisance. But the~· diJ take up time :mJ prevent u.-s from going aheaJ as fast as we might have othcn-ise. 
	0: I'd like to ask one question, sir, about the detection devices; the acoustic, the electromagnetic and the air sampling . .Are these all long range de:.ection devices , or are some of them short range: 
	pling, of course, nuclear debris is carried around the i.orld, and 
	we have detected it after it has -onceor twice on its 
	trips around the ,.-orld. The nuclear debris just hangs in the 
	atmosphere and is aetectable at a very great range. TI1e seismic 
	system on very large yields, and the acoustic system as well in 
	very large yields, has picked up waves that came from the source 
	.':l iR11 IRUP 
	:Jll th~ h·a:" 3.1·ow·~J t;1e e3rt!~ t !1e shcrt 1,:;1"# ;L..; hel l .'.l.$ al l tht.· t-.·ai· 
	arounJ :·,1,;: can:, th<:: lon,; Ki:· ta the Jete...:tion ,;t,.n 1011. 
	vibrated for days afte1· that tremendou,; explosion. So those are 
	all long range techni4ues . 
	0: l!o.,-do :,-ou distinguish on the seismic system, say, nuclear <lctor.a­tion from an earthquake'.' 
	:i: 111at's one of tJie worst problems that we had in the detection busi · ncss. AnJ. it was one of the things that deterred us so111L--1,+iat in going to Geneva in 1958. Scr.ie of the scientists who were anxious for a test ban headed by Professor Bethe [llan.s Albrecht), a very famous physicist and a very competent one, felt t.hat we hadn't done enough research in seismology and a little really good re· search in seismology i.ould easily reveal how you could tell the difference between an earthquake and an
	41 
	-------------·-------------------
	Restricted Data 
	re;.-;,earch i-.-culJ solve them all right, so ther went ahead ;-.·ir.h it, anJ the result has been that 'l<:c have haJ a limited test b::m, not a comprehi:nsive test ba.'l, for lU year,. ..\ml the problems still 
	0: I'd like to go back just a l!lOl!lmlt to about the 1949 time frame and ask you a couple of questions. The first one is about Dr. Oppenheimer. Did you know hlm fairly well at that time? And, if so, how would you characterize him? He has been quite a controversial figure 
	since then. I ...as wondering what impressions did you have of Jilin at that time. 
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	what h'etre all say-ing here,ir an<l he h'OUl<l say it in 3. way that 
	everybody 1,oulcl suddenly ;;ay, "111at',; ju.st •.,+tat I've been trying to ;;a,." Ile could put in clear language very comp lex ideas. think his contribution was more doing that, to people that l sa" 
	him associatcJ i,·ith, th.111 any inde?enJent brilliant iJcas he may have had. friends of mine 1,:ho h"Orke<l much more closely with !1iJ~ at Los Alamos have agreeJ that his independent contributions i-.;erc not great, but his intellect and his llghtriing ability to folloh· 
	complex arguments and to say them in languag~ that everybody could 
	understand was ju.st absolutely invaluable. 
	0: Would you characterize him as nnre the manager than the pure scientist or a combination? 
	N· No. He was a pure scientist. I don't think as a manager he came a cropper, and Lewis [L. J Strauss crµcified him for that. He happened to have a personal friend of his that he thought: he could rely on, who approached him about getting information for the Russ ian.s. He made up his own mind not to turn that man in but just not to pay any more attention, not to give him the information. 
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	l really .sm,-him go doh11.hill h·orse: after th,1t rcr.1ova! of his 
	cle;J.:rat1cc. r don't kno\~-~ h'hatever it is they diJ to him, they 
	killeU him. ,'\nd it h'asn't but. a few years. You could see him. 
	lie h'J..S a ,..:alking skeleton in his last feK month~. 1 think it -i~'a::5 a very disgraceful perfonn.arice. In a way, he h'G..S a little objcc
	tior..able t.o the person o[ average intelligt"!nce in that he was very ,:=;nobbish. He i,,.,ras very short with people who weren't as s:r,art as he was so that you had to k."loW what you were talking about when you we-re \o\.'ith him. If _rou were at all ignorant or stupid-~he ha<l no patience 1,,;-hatever for anybody \,•ho wasn • t able to e.xchmge ideas with him on at least a s1:udent-to-professor level. So he was an academic snob reallr_ And I think that did him more harm. I think that made enemies. th.
	0: My next question deals with the same ti.me frame. I've read sor.te old documents, board meetings, COTiinittee reports, that say that 
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	\: No, I 1,as not. hcanl tlic ~a.me things, ho1,•evc r . r knew Slat Slater very ,~ell. l 'm sure that if he exhi.bite<l nc trore foresight or insight into the ,-,capons requirements of the ,\ir Force than he J id into our p,ojcct that that rni,:ht 1,ell have been true. ( Jon't kno1, of anyone real Iy in those early days ,,ho reall~· 1-.-as pushing on that, but my kno,dedge is very limited. was not in that area 
	probkms 1vas not great. 
	0: Am J correct in assuming then chat--going back to Af-T..\C itself--am ( correct in assuming that the AFTAC mission has not really changeJ much since the early da.ys, t'.e mission remains the same, detection"? 
	N: The mission initially was the long range detection of atomic 
	C: Do we provide, or <lacs .A!--l'AC proviJe,. any support to an:• 0th.er agencies of the government besides the Air Force,. or docs it all go through Air Force channels? 
	(End Reel 1, Side 2) 
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	h.1..:: ov-2-r there for 3. 5ubst.;u1tia1 period. The forerunner ot" t.h:u: 
	an..i I'm not sure how that initial one h·a.s origin3.ted, whether 
	this h;a....:. originated by-the P1·e:;ident or not, but he asked Dr. 
	Killian to look into the vossibility of monitoring a nuclear 
	teBt ban. TI1e .Ru.-;sians h.a.d been arguing that th-.:!re should be ban on nuclear hea.pons,. that they were bad things anJ everybody shoulJ ban nuclear weaporLs. So Killian called i.n Dr. Bethe and asked him to form a group. I believe it included George [B.] Kistiakows!-.,• and Herb York, and that's all J remember at the 
	o talk about seismology, 
	acoustics, electromagnetic pul:;;e-, nuclear debris:, and high alti ~ M 
	sions, and to present 1<hat our present capability was so that the, could decide whether or not ,,.., should go for a complete test ban. This i,e did. The upshot of it i,as that Dr. Bethe recom­mendL><l to Killian when d1is group reported that we should go to Geneva. I think you have to remember that in the subsequent discussions of the test ban, where l gaw the Joint Committee some assistance as a consultant, when various people came lil to t:r""f to argue for the test ban, Bethe was alw-ays on the side of
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	tLt•:·· \-.en: trying tht:ir 1..::-vel best to stop :my furtl1er Jevelop•i.;:r:t of nuclear 1-,,e;,i:r1or1:.-,. And I thi.11.1-. tl1ey \\Dre--well, .:it least \ie thought they ~,:ere a littl~ blind t.o the security of the United States by being 1,i.11ing to stop even when there wasn' t an a<lequate monitoring capability. So there was a continuing bickering beb,ccn 
	who felt that certain techniques .vere not yet ready for making the agreement because we couldn't monitor them ,;e11 enough ruid particularly underground, and they who thought _tha t a little more :research and this would all be solved. liell, as a result of the go-around for several months in the spring, it 1>-as finally concluded we should go ahead. A, [ told you, I hTOte this letter to Killian, a'ld he called me over to explain ,-;hat it was I wanted him to do. And I told him, "\\'ell, l want you to be d
	careful that you don t get: into something we cant monitor over t be­lieve you have been given all of the correct story." I said, 
	for a while, Allan Crocker for a h.'.l.ile, as DepaTtmcnt of Defc-n$e representatives. Then.! '...:as a senior Department of DeferL'5e .Representat t vc. \\1d.le I \,;1.1S there, it was Lieutenant General Fox. 1 1d10 i\·as 3 very fin~ ohl gcntlernan,. .Anny officer. absolutely a L1ir, objective· ~ic h·oul<l have bct.•n a gooJ Supr~me (ourt judge, I t:tiink. fie h'.:.l.S really a very intelligent an.J a very fair m._111 in all of the .-:trgu­
	ments we got into1 anJ there here r.iany. Uc ·1.1.·as always objective and fair in everything t:iat had. to do \\'ith our delegation vcrsLL.:; the State Department or whoever Ke were with. The mast fnl!'trating period I ever went through! I crune home 60 dnys later and I had lost 30 powiilis. My wife met m~ at National [Washington DC] ,.Urport, and I decided to see if she would reCOf,.'!liZe me. So r walked right by in front of her. She didn't pay any attention at all. She didn't recognize me. We worked 18 
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	tr:J.,:~..!ual~. f\omnr.::: t.1.H,i:<l J.!.cut '.•t!-t~".1-: Uetat•ctI0n ;1..t;d ,ims.tc·t.! 
	!:,ti::~.] aJ--,i:,ut uco1.1:...;::..s: J.::.:t~-,..:--::i-:::n &hl so •JIL {'.1~· pro1..·e-J:ure :H t:,t• 
	h·t one of the le::;ser countries get in~ but in g:cne-ra.l 1t ,,:as just 
	the three big poi-;cr=-that Ker0 acting a.:;;. c-hainnan. We went throui~h, 
	I think, first acousti-.:s., second seismic, then nuclear, then high 
	alti.tude tedmiqucs~ rtvc forgotten. I think that h'3.S all. i,;e 
	enJ.ed up then within a week of the end of the conference with 
	agreed positions that both Jim Fisk for the US delegation and Bill 
	Penner for the British delegation agreed, with tho RussL:ms, t:hat 
	this ,,:a.-.; a -;.;ati.sfactory text to what could be Jone in this. particu­
	lar field. And there was a preamble to each one of these things. 
	Then t.he problem arose as to what should we do about \•.Titing: a 
	final report of all this because we had reached agreement on each of the techn.h.iucs but no agreement on the system. Well. federov [Yevgeni K.j came in one <lay and sai<l that--he was the scientific 
	head of the Russian delegation--said that as far as the final re­port was concerned, he observed, that if we were to take the intro­duction off each of the individual technique reports and combine 
	it 1,,i.th a generalized statement in front as to what we felt we could now agree to, as far as cessation of nuclear tests, that we would have a very logical and comprehensive paper. That we could all agree to. And Jim Fisk leaned to the microphone and said, "lihat's the Russian word for incredible?" Well, it ended up 
	.\J1d. :,.;,ot a .:'.~l:L: t:~at hl:::in .J h·c0k. i~·a:--; ae!rt!c...1 to. l'Hl: 0!. th'-' :-;r~at.c5t b ..·lp::.-:: i.n ~wttli.n_½ !>1Jmant.i.c ;;-1-rofll-cm.s was a littll! g_ i. r l htm :·ou r:13y h:J.ve ~een on tc lBvis ion. She cw1c o\.-·c1· h.·i t!1 ;'lr.s. ?l..nl.$d10v a.n...l h·a~ !:0e interpreter, :~at,:.mya som0t11ing or ot}wr. l 'vc forgottr:n her l.:i:;;t n.ai:ic, Sut she st:IGC\.i early in t!1e g:1.rnctna.c the A~eri-.....:tut.s and th-..: Bri.ti:--:h \\\~re really nut tryin~~ to pull tl:c: h·
	1\nJ Nht:n \\·c-htne trying to n~'~oriate sur.1c of the i..-on.ling of the final thing~ she· \\oul<l. often join \.'ith us ilflJ get violently r.i.1J JnJ argue hith her Rus~ian colle:1brucs, that 1 ''They Jon't me3.fi this at all. Xow this L; \,:hat they mean. Not.,;, goddamn its straighten up and fly right," you kno\,;. You ...:oul<l almost hear her saying it. 1\nd she straightened. ouc more semantic difficulties over just simple little words than you can shake a stick at. In general~ the Russi.ans,. Tsara
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	,~;.L.:. ~ 1tt li:g .:,ui,.J ccn!;:::.u:.ulat~t.l me ot's. !:..1;,.-j n~ Jevt::eJ a s; ·~ t.•..:111 ti,,.,tt ~:etccte<l rh,..· fi:·•:t i---'.u:~~i3Jt ,.:..~x;lii:bic.r... C.:,tr 1d10 ,irt.-~ '.-:L' fot:·lLH1'. '.,it:: 
	1.): Wa.s there on<: issue that :'itooJ out 3r10ng all the.· re:,;.t as C:ir as Jiffenmces of opinion is ~on...:erncd at the conferenc..::::'? Nas it over a ,articulur dct(;ctiou systc1:l or over the ability to detect? 
	'.'i; This h'::15 a scientiti..: mcctin~~-anJ there ,,..ere th'O areas ,,:here things were difficult. The first one I've a.lrca<ly mentioned, the seismic area. 11tcn \VC ha<l a special seismic conference to try to resolve that, and that really Jidn' t do much. [t <liJn' t completely. But we had a panel on undcrgrotmd nuclear tests, and then we had a high altitude detection meeting. Here we lllid no information. ll'e haJ never detected a Soviet high altitude test because there hadn't been one. h'e had some v
	And so our understanding was primarily theoretical. 
	So it fell into t:he hands of the theoretical physicists, and there was Panofsl..-y [Wolfgang K. I!.) of Cal Tech. He is the one that built the linear accelerator out there. very competent technical man and very lucid, very able to express him­self. He is not like the usual scientht who loves to use his erudition to confuse people rather than to corrmunicate with them. 
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	~.nJ suggested ~-;!:at might be p1Jssible from satellites al!J ni:::ar eac~h 
	.satcilltcs 3.r1J far e..irth .satellites arn.1 synchronous satellites .1.!!J 
	the whole bit [ant.lj hm\· well you could <lo this job. We even got 
	into pl:1.cing ;-;tations arounJ the t\'Orld in nen~orks of 180 stations. for one proposal, nct\,,.-orks of 640 ~ hJ1id1 \\':ls the fir-st US proposal, -;-;tations. An<l I h'orkeJ out all three of these ba:-;eJ on 
	infon:ution on specific.1tions from the State Department as to 1.;hat 
	size explosion we shoulJ. be able to u.6tcct, anJ I presented those 
	-:,ystern...s. 'TT1e final system that was bought was the 130 stat.ion 
	system by the Soviets. An<l I think the biggtJst: argumcnt 1 the 
	biggest bone of contention there, was seismology and high altitude. i'ie arguc<l that we didn• t .know for sure i,;hat high altitude was, but t1we finally accepted the fact that i.n space computation of gamma 
	ray intensity as a function of distance was just the im:crSL' s-4u.are law; the same way ~ith optics; the same '"'a.)'' with X rays. An<l the theoretical estimates could be relied on in space where you probably couldn't rely on them in the atmosphere. [t i;as rn general on that that 1<e abandoned our opposition to including high altitude nuclear explosions and agreed with the Russians that you could probably work out scl,emes for doing it. But we did balk at the absolute mini.mun. arrotmt of information tha
	0: i~h:tt part tliJ. th:~ Jiplomats ~ tht..' St.:.1t0 Dcpartrm.:nt, pl..1:: in the conference? 
	X: 1\-ell • in the technical conference the;· sat .in the back room ami here pret~y much suborJinateJ because the-~-1 think their best time Wik-t.;hc."!n we ,,:ere putting the titLtg <in \.;ortb as to what Ke h'OulJ agree to. Then you got into what kinds of people you i,:oul<l have in the cont.rel systf..-'ffi~ whether the control mechanism should 
	be centered in a 1<orldwide location like in Geneva; should it be an international control system; or how many people should be on the staff--wait a minute--f'm getting on into the political con­ference because we didn't get into that in the technical conference. No, they were there. They ll<!d important tirings to do. Ambassador Fisk had a State Department guy sitting at his elbow advising him. But they did not play any kind of a leading role like they did after the political conference started_ Then the t
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	or ;.;er<:! they vcr;: <liffit.:ult·~ i\'a.s there anything oi that nature 
	t!:at rnaJe an impre~s-ion on you at tht.' conft!rence'? 
	\· r tl1in.k.i in general, you h:oulJ have to s.:iy the Russians 1,,;ere verr 1 it \..:a.s the most frustrating time I ever had_ I don't knoh how international negotiators iii State [US State Depart­ment! h·ho have to fa,.,:e these kinJs of intransigences continuously could ever continue to do it. Uut there 1<ere highlights. For examrt1le, Russians like to have everything nlce and standard. But they insisted that there were large areas in the t.Qrld Khere jU$t water existed, or we pointed this out, and here
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	.1 sLi11 :.-olhng :.u1Li You i',oalJ have so much bi.Khgr01.1E~l Ho:,0 frre the-r,10tian o:-tile ship tt wouht b-e ar. i.r.:pO~$lhiUty . .':o ::iH.::r Jl·•.:hled t:~(:'.,' t.\oul.J !1,iv.::-a spet..:in.l Lon.fereni.::e resolve thb. i me..:a.i;. a subgroup resolve l t. ..1J1J they put me in ch.arg0 for-the :'\r;1cr tears anJ. So.Jovsky in charge for the Russians, anJ \•le each had a guy helping us. l\'e went out in the biick room and tried to argue out ,,tiy it 1,-a:; that .e couldn't have these. ,\nd when l
	him over in the corner. He had Sadovsky backed up in the corner, 
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