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30 April 1948
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3 MEMORANDUM FOR: THE UNDER SECRETARY OF THE ATR FORCE
% ATTENTION: Brigadier General W. D. Eckert
g *
x
i SUBJECT: Report of Project Officer on War Department Mlss:_on
i to Buropean Underground Factories
‘ 1. Inclosed are copies of the reference report and g
‘ memorzndum to the Chairmen, Munitions Board setting forth the %
! comments of the Department of the Army on the recommendations *:3
set forth in the reference report. "
2e This report is forwarded for whatever action your office %
f may consider advisable. “‘
) . Fi
G. K. HEISS 3
Colonel, G.S.C. %
2 Incls. PR Executive &
1. Hemo to ME. I gﬁé ;
2. Rpt of Progect - F ‘}’
Officer’ (im" up ). #
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DEPARTMENT OF THE AIR FORCE .
HEADQUARTERS UNITED STATES AIR FORCE i
WASHINGTON, D. C. - . ; ,
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CegmSE o, ow, e 3 EXLT ‘

N e & 2
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MEMORANDUM FORz 3o = Sopo¥s 4,

2 B
&z B E
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SUBJECT: Undergromd Manufacture of Aircraft -

s e SN
. LB ;»_,h »‘ :; - n - i

L oo T
REER 1. - Reference is made toithe attached l'}?lepor*t'. of v
Project~Officer on WeD, Mission -=European -Underground Factories,™
This report was submitted to the Under Secre‘bary of the Army in
accordance with'an - Air Force commitment. As:v.de fram its value’for
reference purposes, no action is reqireds ™ -

2., The mission referred to compriaed Air Force (VIKD.)
representatives and representatives of J,'Gordon Turnbull Ince,
which f£irm has a study contract in connection with an Air Force .
pilot underground jet engine facility., The technical and engineer-
ing data obtained and less#ons learned by the Mission are being . :
incorporated in the Air Force study contracte s

3. The underground project is divided into three
Fhasese Phase I concerns the study aspects of the program. Fhass
II concerns the construction of the pilot plant, and Phase II con-
cerns the operation of the facility. Phase I (study aspects) is
further broken down as follows:-

Item I, Site and Comparative Cost Investigation

Ttem IT, Technical Studies = Manufacturing
Equipment, Related Services and Drawings

Ttem ITI, Reports = Summary, -Analytical and
Pictoriasl

e It is planned to use the facility as a laboratory
to develop technical data and experience in recognizing, segregabing

and solving problems incident te underground mamufacture of aircraft

and related equipmente

S5¢ The Air Force conbractor has recommended a site at
Greer, West Virginia as his first choice, Thse site is a limestons
mine having an overburden of from 200 to 500 feet, a ceiling height
of 35 feet, and a total potential usable area of 1,200,000 square
feet.

-

6o The contractor has estimated that a pilot under

ground plant at the Greer location, comprising approximately 400,000
square feet, will cost $7,056,743s The item for construction of the
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:0DENOTES A GROUP OF LEAD ZING MINES's -
@INDUSTRIAL POPULATION OF REGIONS

S1ZE OF SYMBOL INDICATES RELATIVE NUMBER OF MANUFAC-

TURING EMPLOYEES IN INOUSTRIAL AREAS OF EACH REGION
{DUREAU OF OLD AGE AMD SURVIVORS INSURANCE, MARCH IS" )
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ADDRESS REFLY TO
'HE BUREAU OF YARDS AND DOCKS ~
AND REFER TO . - S,
e BLons/416-3 NAVY DEPARTMENT RN
Deb6A/ank WASHINGTON 25, D, C.

D Serial 003691

%%%? %;?; : g-5-47

Chief of the Bureaun of Yards and Docks
The Army and Navy Munitions Board

&
DGR

Caves and Underground Sites in Antilles Department - Report on

(a) ComGenAAF Secret ltr AFDRPw-3, TGB/evh dtd 16 May 1947
to BuDocks

/4

e

1. Reference (a) and the enclosure therewith entitled "Report on Investigation
of Caves and Underground Sites, Antilles Department® were received and reviewed
with interest, An appropriate record has been made of this material for futur "

reference,

2. In accordance with the request of paragraph 4, reference (a), the repor’o
is forwarded herewith, together with a copy of the reference, for filing.

n - ; -"'
i i e e E

Encl. (HW) ]
1. SubJect Report and : W. H. Smith
copy of ref, (a)

P

By direction of Chin, ~

cc: wo/encl.
Commanding General, Army Air Farces
Washington 25, De C.

CLPRET
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“‘Froms Chief of the Bureau of Yards and Docks

To 3 The Army and Havy Munitiocns Board
Subjs Caves and Underground Sites in Antilles Department - Repeort on
Ref : {a) ComflenAiF Secret ltr AFDRP-3, TGB/evb dtd 16 May 1947
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1. Reference {a) and the enclosure therewith entitled "Report on Investigation -
of Caves and Underground Sites, Antilles Department® were received and reviewe& “

with interest, An appropriate record has been made of this material for future

roforentc,

2. In aceordance with the request of paragraph 4, reference (a), the report
is.forwarded herewith, together with a copy of the reference, for filing.

W i Simnith
Jav givection of Oblef of Boreas

Bnel. (HW) *
1. Subjest Report and
copy of ref, {a)

ed: wo/encl. .
Commandiing General, Army Air Forces "
Washington 25, D. G,
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o SECREY
CAVES AND UEDERSEOUND SITES
{ PUERTO BICO)
Infam*bim Availeble *

%‘w Saurcas of Informabicon.

&s Ls will be noted, the informetion compiled and presented in this
gtndy hes besn besed lergely on personal investigetion, znd on exploratien of
‘ cave sites themgelves. During this preject the Deparimeant wes assigbed in its
preliminazy studies by the following persons:

{&) Pormer Head, Buresu of Hines, P.Ks
{b) Former Assisiant Head, Bureau of ¥ines; P.R.
’ {¢) Commissioner of Apgrieuliure of P.R.
{d) Hesd.of Soils, E“wﬁ,‘
{e} IDnmpinesring Geslogy Professor, Apriculture snd Mining
Gollege, Haymguesz, P.H.

By In addition to preliminery informetion gleened from the mfore-
mentioned persons, various fechaleal publicedicns* were consulbted whish deald:
with insular gesloglcal infermatien. Ancther frultful souwrce of information
o the szbject of undérground caves snd sites ir Puerte Rico was the records
and archives of the Isbe Mr, J.H., Fallon, whe in 1915 mede sn exbensive study
of the subject, with & view of determining the extent and richmess of the giwne
deposits prosent in the caves of the izland. ¥Hr. Pallon's records disclose the
sxistenee of 106 ecaves in Puerdo Rico proper. Infortunastely the preliminery
investigrtion disclosed the fach that the reecords conisining deiteiled date on
tach of the 106 caves hed been destroyed.

II. botuel Inveskigsbion.

L. Attached Map {Inel.l) indiocates the loecation of caves on which
Ihformation was gathersd. Those ceves nemrest to existing military faecilities
gre shom by (©) » and those vhich are not partieulsrly closs to existing
fueilities, or which are more or less inmnccessible are shom by .
nly those caves were explored wshich were deemed to be convemiently closs to
&isting Grommd Foree and Nevael feeilities fo wmrrant consideratien for usage
& undorground shelbers. Thus, the caves near the westerly end of the Islend
wre not investigated, altheugh they might be suitabls for use as undergrowmd
thelters by the 24th Composite Wing (Boringuen Field).

t "Tho Gepiogy of Puerto Rico®, H.i, Meyerhoff
"Solentific Survey of Puerto Rice®”, H.Y. Academy of Sciaence
Rat Guanos of Puerto Zico and their Ferstiliszing Value®™ {Bulletin Ho.25)
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Be the basis of the informetion secured during the preliminsry
investigation, two losmlibies were selscted os suitable, from & tueticel
viswpoint. The first loecsbion, indicated as ¥o.l end shown by
on the atbached mep iz locebed in the vieinity of the tomn of Juime Diaz,
located along Insular Highwey No.l, approximetely six miles north of
Losey FPield. Although there are four caves in this area, only one mas
oxplored. Tho secend locetion, indicated as No.6 on the atbached mep, end
shown by s iz loceted in the vicinity of the town of Agues Buemas, aboub
13 miles south of Port Buchsman. The latter caves ere located about two miles
from the nearest public highmey. Access to these caves is by a foolpath over
rathar rugged hills,

g, Juape Diaz Cave.

The investipgation parity, following the route shewn by the broken line
on the ettached mup, proceeded from San Juan to Jueps Diaz along Insular Highway
Ra.,l, and, brenching off at the' latter town, advenced to within 5/4 of a mile

%of the entrance of the cave. The path from the nesrest highwey was slightly
upgraded watil directly below the mouth of the cave, whers it wes necessary te
escend b0 an elevabion of 306 fewt above the footpath to reech the cave entrance.
The entrance was only 4 feet in disweter. Afber entering the cave, the party
traveled on & level Tloorinmg for about 160 feet through & narrow, low passagowmy.
Subsequently, the cave opened up inbto & large cavern, shown on atbached photo-
graph, ITnel 2, This cavern was found unsuibeble for an undergrmmd site inggmuch
as the {lcor slepss apprommately 20°, and there is a cireular hole approximately
20 feet in diamdter in the roof. The party proceeded to the next cavern, as
indieated in photograph, Inel 3. This cevern also is on en ineline end would be
unguitable for use &s @ permenent place of protection, since extensive work would
be required to fit it for cceupsncy. This eavern is infested with bats, cockromches,
and spiders. Several lerge spiders of the tarsntuls species were found on the
wlls of the caves. It was reported by the natives that these spiders were
poisonous, but upon sutmibtbting 2 specimen %o the locel laberateries, no trace
of sy poisen wag found in them. Their size veries from 6 inches %o 16 inches,
vhen messured disgonally seroses the bedy and from the tip of one leg %o the tip
of the other leg.

B B. Agues Buenmms faves.

. The investigabting perbty procesded by automobile from Sen Juasn bo
Agues Buenas vim .the roube indicated by the broken line on the attached mep,
pdvancing to within two nileg of the entrance to the cave., The remaining
distance ws covered on foot ever rather rugged terrain.

The Apuag Buenes Cam consist in geperal of two seperate sets of
caverns, the entrences to which fzce emch other {see Inel 4, plan and profile
sketehes). The first cave wms ‘dntered from the southfses plan sketeh, Inel 4)
traveling gemorally in s north-easterly dirsction. PHotograph Inel 5, shows
this cavern near ibs entrence. This part of the cave continues on approximetely
40D feet and cuberops over a smell streem.
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The other series of caverns was then entered, (see plen sketch, Inel 4)

and the exploring party traveled through a pessagewsy ebout 15 feet wide and

15 feek high for appmmtely 600 feehb. This passagewmy opened into:a 1arge
cavers {Nosl) as shown in Inocl 4. As the perty pregressed, caverns No's 2, 5 & 4
were resched (see photograph, Inel 6). The party eontinued from cavein Ko.é,
asaemi:mg along & genble grade, pessed through & smell opening and then descended
%o o floor ei' lower elevabion then that of cevern Ho.4, where & water, 21l wes
rénched, The capaoeity of the undergrousd stresm was eshtimated at appromm'tely
100 gallmﬁ per minube (see photograph, Iel 7). ‘
.. The gu:.da emplay@é. at the site, who professed to know the en’s:.re cave,
thet there were additional caverns which would reguirs o wesk o explcre.
As indicated on the abteched plen and proefile skebtches, the avmlahle BPRCY
exbehisive. The cave, in gensral, is dry, the floor is level, and the iganldgical
formtian is sound end 3iE cen}posad of & ‘Soft limestone, Ventilation 1.n the cave
s Ve very g;aué, the temperature wes estimted at epproximately 74° with relstively
—.mwty, ¥t is thought, hewever, thet if any living querfers or offices

are get up in this eave, air conditioning will be reguired, The overburdem of

the cave is vather diffieult to estimmbe. It is belisved thet the overburden in
meost: instences is not less then 100 feet. The only accurate methed of debermining
this overburden Would be by establishing & system of levels inside ’she cave and

on the surfaece.

1311. Conclusionsgy

4. From the informetion available and the sites investigeted it would
appear that the Aguas Buenas faves are much more suitable for use as undsrgraun&
sheltérs snd Joint CGommund posts by virbtue of their locatien =nd a&ap%abﬂi%y,
than, are any other eaves in the Island of Puerto Rico. .

Plans Under Comsideration.

Due to budgetary restrictions at the present time, it is not contemplated
thet any steps will be talken in the immediebte fubture towards developing or
exploring further uny of the underground sites mentioned herein. Howsver, it
i fo1t that, 8t a letor date, consideration should boe given to exploring the
Aguas Buenas Caves, and possibly others, in greater deteil with & view of
converting them, if Ffeesible, into e Join® Az'my-maw Commnd Post, or in-bo

i s

e‘bher militery uses. T e
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Informution Avallnble

1. Thore are two imowa coves in Trinided ¥47 neither of vhick, howsver,
oppenrs sultebls fop dovelopment or adeptstion ifoto the site of & militwry
jzptullsblion Wy reason of the expense zhich such adspisblion would invelve.

%, Throughoul this siudy the twe coves will bs referred to hereafbor
e Juwve SA" ond dave "BP,

Bs Disoussion
ls & @oouesion of the two onves follows
80 Cawe A% (Sec Inel &, which 45 not to socale, end ¥ap, Imel 8).

{1} The ouploring party approeched the cave from the gouth. I
wig nobed that for about 120 feot from the ontrance to the ceve
the ground sloped woard %o & 80 fecob ontrance at am angle of
shout 80 Juprees to the herisontal. Thore was & rocky projee~
4$ion dxdending cutward {south) foy ahout B0 Peet over the
orbrasee o the cove und sstimsted ¢ he choub 7O feet thiek.
The exploving party aleo noted befors embering the cave theb i¢
appoared B0 be sboul the 2800 fuont level of a 3014 foot poek
iocsted in Ardipo Helghtse.

{8) Tpon entaring the cave 1% was noted that the floor of the esve
gloped downward st edoudl o 60 degree evple for sboul 150 fosb;
ab this polnd the floor esgoumed = stecper siope downward ab an
sngle of sbout 76 degroes exbonding for an uwimown depth., I
was estimebed by the exploring party that the dopth might be
shoud 1400 feodb. It wag fuvthor acted that from the floor fo
ihe top of the ocave was eboud B0 fest, and the widih about 80
fupd, erhendlng for gbout the first 360 feety the dimsnsions then
booom youghly eliroular, ebout 80 fest in dismeber.

{3) 1% wan stebed by the guide who nocompanied the party that enly
e fow pouvple have gono down below the 200 foot lovel im thls cave,

{4) The party observed that tho sides of the gave wero weathered end
waels, leaving ovidenvs of sulphurie eucruststion. Thers were
alge cuboroppings in ths vicinlby of the shaft, shely in maturs,
otratified and week.

&n Cave "g%,
The emploring party did not ectuslly oxplore this cave dut talked

%W o guids who statad that the cave wna roughly 30 Cfost squave
' and G0 faeob doep end locatsd in an eres Ansscessidle without
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6. OConclusions:

1, That neither cave is suiteble for development inte a military
iﬁﬂ%&liﬁ.‘hi@n‘

Plang Under Considersbion.

1. Beesuse no sulieble cave has been found in Trinidad, no plens for
the utilization of wnderground sites in thet island are contemplated.

|
2, Should Trinided be developed 25 & major U.S. base, furbher plens
should be developed for sn underground headquerters and other mdsrground
instellations, in aeccrdance with current dirsetives.
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UAP-UFO Archives Release Note
4. NARA RG334 Rea 2002.pdf

Original start 111 Inserted note 114 Archive starts after 115
page: page: note:

Why it belongs in this release

Only document in the batch with a direct Roswell/Oak Ridge/autopsy lead. It is not official proof, but it is a clear
investigative lead involving Charles Rea, Oak Ridge medical personnel, and a possible military doctor autopsy.

Complete release-note text from UAP 4
4. Rea 2002 / Oak Ridge / Farrell lead.

This is the most directly UFO-related document in the set, but it should be released with a clear evidentiary caveat: it is
an investigative lead, not an official confirmation. The file includes an email stating that Paul Farrell worked with a civilian
arm of the U.S. Government from 1947 to 1964, did liaison work at Oak Ridge, and had a story possibly linked to Roswell;
a follow-up says the autopsy was allegedly done by a military doctor. Another email identifies Oak Ridge doctors in a
photo, including Charles Rea. Congress and NARA should subpoena or request Oak Ridge personnel rosters, medical
research files, contractor records, travel records, military medical assignments, pathology/autopsy logs, and CIA/OSS
personnel files for Farrell and related names. This is a good public-release item because it gives investigators names,
locations, dates, and a specific hypothesis to test.

Source: UAP 4 - Archives Release Notes(2).docx. This note page was inserted immediately before the archive file.






UAP-UFO Archives Release Note
5. NARA_RG_227 _Reports_to_President_1941-46.pdf

Original start 120 Inserted note 124 Archive starts after 125
page: page: note:

Why it belongs in this release

Shows the formal wartime/postwar science secrecy model: the President asked how to release scientific information, and
OSRD/NAS considered a board to control release and publication of sensitive scientific information.

Complete release-note text from UAP 4

5. Reports to the President, 1941-46.

This is valuable because it shows the official theory and practice of controlling scientific information after major wartime
discoveries. The President asked OSRD what could be made known “consistent with military security,” while OSRD
discussed declassification, dissemination, and a proposed National Academy mechanism to control release and
publication of scientific information. That does not prove UFO secrecy, but it establishes a precedent: revolutionary
science was explicitly subject to centralized control, staged release, and national-security filtering. Congress and NARA
should use this as the policy starting point and trace successor bodies: OSRD, National Academy boards, RDB, JCS, CIA,
Atomic Energy Commission, Air Force Scientific Advisory Board, and any special-access or unacknowledged
compartments that inherited release-control authority for anomalous aerospace materials.

Source: UAP 4 - Archives Release Notes(2).docx. This note page was inserted immediately before the archive file.



I

NATIONAL ARCHIVES

REPRODUCED AT THE

K

TR

40 RISt

.

LT g T L gt B

e

-

“ xS

REFERENCE SERVICE SLIP

— =

AGENCY OR ADDRESS

‘T NAME OF REQUESTOR 7
2} ;o Lo o £ Ny I
j:: . S i Lt L Roe ;" vy A
'::_l y [ ;‘Z‘{’{ 4 ;{ Yi;j Wi '«é .4 c P | v/ é { !?f' 7 ' . e
' UNITS OF SERVICE SOURCE OF REQUEST (Check)
INFORMATION RECORDS s NA Administrativa Use ...,
SERVICE FURNISHED | TEXTUAL,STILL MOTION SOUND Agency of Origin
(Number of replies) | (Number of | PICTURES, ETC. PICTURES RECORDINGS
: iterhs) (Number {Number (Number Other Government
| WRITTEN ORAL of pages) of feet), of feet) Nongovernment
-1 -~ REQUEST HANDLED BY
g

A

RGND. srAcijiAg 0 ROW ﬁl COMPARTMENT SHELF . ., _ OUTCARD NO.

: z:z ¥ 5 ';Zg / 7 & WP - (
) / i /&
“I"RECORD IDENTIFICATION

d B ¥é s
3 :
; | RECEIVED BY DATE RETURNED TO DATE

i3

“ NATIONAL ARCHIVES AND RECORDS ADMINISTRATION

00 NOT REMOVE FROM RECORDS

&3

NA FORM 14001 (11-85) %

fnass Tag it




SR o

TR ERRT

TR

P e

A

"Nk
»

PECTASSEGD
AM‘ 93:3&—27__

PR J— -

¥ %Ambat/_-qyi

1
i

EY

of:

‘of feer)

1

B

[REcEIVE




‘REPRODUCED AT THE NATIONAL ARCHIVES

i BT -

DL

C

LASSIRIED

; .
i

1 AdiRaT 3

!

\

1

L5527 _

2y Cffoara Date/~SY A

bt 3 S h S Bt St ol

T~ N .
’:Wu ‘. "‘. o sent - ““f ’)) - ‘:’ -t (‘_",.7;:";’;
e i DATE NO. .
REFERENCE SERVICE SLIP i 7 o ~ 1} R
: c PESITRRE LA IV S e 7
NAME OF REQUESTOR . - AGENCY OR ADDRESS *
Wt C Ay T T e % S B
NN R F3 el I £ “"J {
\ j\} ) { \} “‘13 // wlre .W} z,, FRVa - ‘? - {!,L—" 3 “ei,w )
T UNITS OF SERVICE SOURCE OF REQUEST (Check)
INFORMATION RECORDS NA Administrative Use
SERVICE FURNISHED | TEXTUAL, STILL MOTION SOUND Agsency of Orlgin
{Number of replies) (Numberof | PICTURES, ETC. PICTURES RECORDINGS
items) (Number (Number (Number Other Government
WRITTEN ORAL of pages) of feet) of feet) Nongovernment
PN REQUEST HANDLED BY
e v
AL oS
RG NO. STACK AREA ROW | COMPARTMENT SHELF . OUTCARD NO.
£ o a [ Y . .= . -
E 1o 2 Ls L‘f ad_ e ? o
RECORD IDENTIFICATION
; - { -~ i . ! } l‘
Ry e . { ) L i ' { LA N A o
L )fj { j (\‘ g gl {wr € TN } 1.,. ; L Teooa f - S { f b £ ~
¢ A
VI 2 9!
3) OX L -
RECEIVED BY DATE RETURNED TO DATE

NATIONAL ARCHIVES AND RECORDS ADMINISTRATION

=

DO NOT REMOVE FROM RECORDS

NA FORM 14001 (11-85)

A A S
2

gtk

oy




REPRODUCED AT THE NATIONAL ARCHIVES

I

i BECLASSIFIED

Y 959529 |
iy Ctfsiaras Date /<P

!

UNITED STATES ARMlS CONTROL AND DISARMAMENT AGENCY

DEC 20 1963 /

MEMORANDUM TO: STATE/SCI - Mr. Arthur Pardee
FROM : ACDA/ST - Dr. Herbert Scoville‘Kffs

SUBJECT ¢ Request for ACDA Support - Atmospheric
Science Research

We appreciate your calling the Agency's attention
to the research program on the atmospheric sciences. ACDA
is especially interested in the weapons implications
associated with control of weather, and in the international
cooperative features of the program. Nevertheless, the
present shortage of contract funds severely limits ACDA's
ability to transfer funds to other Agencies. 'This constraint
is particularly binding in this case where the research is
not directly relevant to ACDA activities. Though we
regretfully cannot use ACDA contract funds to support
atmospheric research, we shall follow the research program
with great interest.

ACDA/ST:HAFeiveson:bjm A fﬂ'@ . ~].
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DEPARTMENT OF STATE

THE DIRECTOR
OFFICE OF INTERNATIONAL SCIENTIFIC AFFAIRS

MEMORANDUM September 27, 1963
TOs SCI -~ Dr. R. Rollefson
FROM ¢ SCI - J. Wallace dJoyce

SUBJECT: Objectives and programs for an analysis of atmospheric
science research

In a memorandum dated August 19 the Chairman of the Inter-
departmental Committee of Atmospheric Sciences (ICAS) assigned
to the Department of State member committee the following task:

To make an analysis of how the national research
program in atmospheric sciences can through in-
ternational cooperation contribute to the aims
of our foreign policy and actions,

It was suggested that a counter question also be studied
namely:

What political and legal issues might arise as
the result of an international program in atmo-
spheric sciences?

In a reply to the Chairman of ICAS dated September 9 a pre-
liminary outline describing in very general terms a proposed De-
partmental approach to the problem was presented. This report
was given at the ICAS meeting of September 16 and was accepted
with minor comments. At the same meeting the other agencies hold-
ing membership in ICAS who had been given comparable assignments
in connection with the atmospheric sciences program presented pro-
posals as to how they would deal with their respective problems.
Plans varied considerably from an in-house committee in the case
of Defense to high level commission proposed by the National Sci-
ence Foundation.

Subsequently, I had a conversation on September 25 with
Dr. Thomas Malone the Chairman and Mr. John Sievers the Executlve

Secretary
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Secretary of the Natilonal Academy!s Committee on Atmospheric
Sciences. We discussed possible committee structures that
might respond to the State Department!s task., It is my own
feeling that SCI has in this assigmment a unique opportunity
Yo give real leadership in developing policies which relate
International scientific activities to foreign policy objec~
tives. Accordingly, we deemed it important to convene a high

level, high powered committee to look at this problem. It

seems clear the group should include a variety of competences
including political, economic, legal and scientific aspects

and that the members should be persons who have exhibited a
high degree of interest in problems of the kind with which we
are dealing. Furthermore, I believe it important, to establish
the committee under the auspices of the National Academy of
Sciences. Neither Malone nor Sievers could see any basic ob-
Jection to this procedure although the matber would have to

be discussed with Dr. Seitz and possibly others at the Academy.

We atbtempted to suggest the names of persons who might
serve on the commitbee., These included the following:

Professor Hans J. Morgenthau - Political Science and
Law, University of Chicago.

Professor Myres S. McDougal - Yale Institute of Law.
Professor Paul A. Samuelson -~ MIT (Economist)

Professor Bruno Rossi -~ MIT or

Professor John Bardeen -~ Illinols or

Professor Frederich Seitz - National #cademy of Sciences.
Professor Gordon J. MacDonald - UCLA Almospheric Sciences.

Dr. Thomas Malone - National Academy of Sciences Atmospheric
Scilences.

Professor Robert G. Fleagle - OST Atmospheric Sclences and
Oceanography.

Dr, Robert M, White - Chief, U.S. Weather Bureau.

In addition to the committee itself there may be some useful-
ness in bringing in consultants on specific points, particularly
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in scientific areas. Several names were discussed in this
category including Dr. Suvoril Dr. Batten, Dr. Revelle and Dr. Islin.

Whether a majority of the persons named could be persuaded
to serve on the committee is still undetermined. We hope that
the time that they would have to devote to the report could be
arranged to minimize disruptions to their normal affairs. As a
preliminary suggestion it was thought that a series -of possibly
four 2-day meetings extending over a period of three to four
months might be sufficient. These would be largely discussion
sessions preferably located in isolated areas such as Williamsburg.

In order to draft the report it would be desirable to re-
tain the services of a good writer. This person.would serve as
a full-time employee for a period of possibly four to six months.
Hopefully, the services of such a person could be borrowed from
one of the Govermment agencies. As an upper limit for the cost
of convening the proposed group including consultant fees, travel
and other administrative items we arrived at a figure of about
$40,000.

Obviously, the key to this plan is the availability of
funds. If the money can be obtained and if the Academy agrees
to sponsor the committee we can, I believe, develop a first class
document which may well serve as a pattern for similar studies '
in other areas. If funds are not available we will hawve to back
track, although I would still recommend an Academy Committee if
at all possible.

Department inputs would be made by representatives from
SCI, S/P, I0 and possibly L.

REGQUESTED ACTION: That you concur in the recommended procedure,
and auchorize an informal approach to the National Academy of
Sciences to discuss in greater debtail the establislment of the
proposed Committee. Upon receipt of an informal concurrence from
NAS, a formal letter requesting the Committee will be prepared.

— ———— - - e e e e e e e e e

A WA S OL T SEY
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8 DEPARTMENT OF STATE
OFFICE OF INTERNATIONAL SCIENTIFIC AFFAIRS

April 7, 1964 o %%5)’
S
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J Bi.b, éﬁ@f

MEMORANDUM FOR THE SECRETARY.-

THROUGH: G - Mr. Johnson
S/8

|

FROM: SCI - R. Rollefson,

Yirector @&

SUBJECT: Reentry and Impact of Large U.S. Space Vehicles -
INFORMATION MEMORANDUM

REF: My memorandum to you on this subject of March 19, 1964

DISCUSSION

In my memorandum to you of March 19 T informed you of two
imminent space launchings by NASA which will result in the '
uncontrolled reentry and 1mpact of a 1arge arnount of rnaterlal
on the surface of the earth Wwithin a few days after launch f.e.: the .
first orbital Tlight of & GEMINI Spacecraft (GT-1) and the. second
orbital flight of & SATURN launch vehicle (SA-6) which are scheduled
to be launched this week and in late May respectively. The first
orbital launching of a SATURN vehicle (SA-b) took place on
January 29 and involved similar risks, but the vehicle is not
expected to reenter until mid-1965.

In that memorandum I recommended that the Department not
raise objection to this GEMINI launch as scheduled, since it is
the only flight in the GEMINI program which will involve uncontrolled
reentry of the spacecraft as well ag booster fragments. NASA has
prepared contingency public statements for use in connection with
this launching which are similar to those agreed between the
Department and NASA for the SA-5 launching. The Department's
part will be to refer inquiries to NASA.

The SATURN launching is the second of several launchings
in the SATURN-APOLLO program which will involve risks of
similar proportion. I had proposed, therefore, that we consider

) GROUP 4

- s - —— A T
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the SA-6 launching in terms of the overall impact problem from

all of NASA's planned programs which might result in a significant
amount of material impacting on the earth, and had asked that NASA
provide information on which to base that consideration. Specifically,
I requested data as to (1) the total probability of casualty for all
planned launchings of this sort and (2) the cost in time and derogation
of mission performance which would be involved if NASA were
requested to take the steps required to assure controlled reentry

in each case. :

e 23
il (o

SATURN-APOLLO flight some portlon of the I&unch vehicle .and, in

the case of some APOLLO lest fllghts, the spacecraft a ae well will
reént”er and may “impact on an uncontrolled Jbasis. An analy51s of the
39 launchlngs now planned for these programs indicates the probability
of one injury in every 40, 000 flights. (This means that there is one
chance in 1,000 of injury during the course of these programs.) There
is no estimate as to the probability of property damage. A require-
ment to install a retro system for the SA-6 launching would involve

a delay of 15 to 2 years to design, produce, test and install the
system, an estimated weight penalty of 2500 pounds and a cost of

$3 to $6 million. On SATURN-APOLLO flights after SA-6 there is
insufficient weight margin to permit incorporation of a retro system.
There are no other programs now planned which involve an impact
problem of these proportions.

Lam.now informed that from each orbital GEMINT and
ch

CONCLUSIONS

I feel that fhese risks appear accepiable at this time and have,
therefore, neither 1nterpqg_ed~omeg;tlon to. tnewSAJ 6jllgl§ now scheduled
for late May nor requested NASA, Mgmnecg;ment or change present v
planned programs at this time so as to assure controlled reentry in

all cases. My office will consider each subsequent GEMINI and
SATURN-APOLLO launch on a case-by-case basis in the light of
program performance, new technical information developed as these

programs proceed and the political circumstances at the time.

cc: L - Mr. Chayes
P - Mr. Manning
IO - Mr. Cleveland
INR - Mr. Hughes
ACDA - Dr. Scoville

. pEY
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‘the SA-6 launching in terms of the overall impact problem from

all of NASA's planned programs which might result in a significant
amount of material impacting on the earth, and had asked that
NASA provide information on which to base that consideration.
Specifically, I requested data as to (1) the total probability of
casualty for all planned launchings of this sort and (2) the cost

in time and derogation of mission performance which would be
involved if NASA were requested to take the steps required to
assure controlled reentry in each case.

I am now informed that from each orbital GEMINI and
SATURN-APOLLO flight some portion of the launch vehicle and,
in the case of some APOLLO test flights, the spacecraft as well
will reenter and may impact on an uncontrolled basis. An analysis
of the 39 launchings now planned for these programs indicates the
probability of one injury in every 40, 000 flights. (This means
that there is one chance in 1,000 of injury during the course of these
programs.) There is no estimate as to the probability of property
damage. A requirement to install a retro system for the SA-6
launching would involve a delay of 13 to 2 years to design, produce,
test and install the system, an estimated weight penalty of 2500
pounds and a cost of $3 to $6 million. On SATURN-APOLLO
flights after SA-6 there is insufficient weight margin to permit
incorporation of a retro system. There are no other programs now
planned which involve an impact problem of these proportions.

CoNChUsian s
RECOVMENDATIONS

I feel that these risks appear acceptable at this time and
- : porbmmentr faive, Tt el e ltho

, - etesmeeact Objection to the SA-6 flight now scheduled
for 1ate Masgj Adts 1 Ws Qa‘i ﬁz

APPROVE

w7 / // /

7 DIZAPPR

e Cf’ut wwcj NASA to reorient or change presently planned

programs, so as to assure controlled reentry/m Al eavig
- P
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@onsider each subsequent GEMINI and SATURN APOLLO

launch on a case-by~case basis in the light of pe
program performance,asd new technlcal 1nformat10n

Sb-thebimaey,
developed as th progran%roceedém% é’ 12l o fég,m&é%ipwﬁ: i
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APPROVED
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cc:

L - Mr. Chayes
P - Mr. Manning
IO - Mr. Cleveland

INR - Mr. Hughes
ACDA - Dr. Scoville

<

SCI:RFE‘aLgci:ard/CEDi lery br
4/6/64
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35
UNTIL FURTHER MOTICE, THE POLLOWING/THR RESPONSE TG

QUERIES O POSSIBLE EARTH INVACTS OF FRAGHENTS FRGH
ORBITING MANNZD SPACE WL ICGHT LOUNCH VEHICLES 23D

SPACECRAFT. O QUERIZE HAVE BERN RECEIVED AT THIS TIME.

RO INYORIATICNH IS BEING VOLUNTEERED, TEHIS EAS BIZEN
COCRDTNATED BY QUR INTERNANTIONAL ?R%Ma OFFICE WITE
THE STATE DEPARTMENT. ALL ADDITIONAL RESPONMSE COVER AND
ABOVE TBEZ POLLOWING WILL BE CHIY BY THE ADMISISTRIICR,
THE DEPUTY ADMINISTRATOR OR THE ASS0CIATE ADMIBISTRATCR.
QUERIES REQUIRING SUCH RODITICHAL RISPONESES SHOUVLD BX3

REPERAZD TO THDI. | i

*A. PRIOR TO 2NY INPACT:. THIS PROZLEM EAS BIEN

VERY CAREFULLY STUDIED. THES FOSSIBILITY OF A PRACEINT

i

FROX ARY SPACE VESICLE ENDRNGCERING HUMES LIPE OR

AANTINTRITIAIT -
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PROPERTY IS QUITE REROTE. 2EY DISCUSSICH OF S0CH A8

TMPROBABLE INCIDENT WOULD BE HEAVILY CONJECTURAT.

"B AFTER & RUPCRTED B&?ﬁi’l‘ﬁ‘s BINER BO CIRCUMOTINCES

DOSS THIS AoBENCY (8OV Z0YY COMJ2CTURE OF THE ORIGIN OF
AW OBJECT. RATHER, I7 DEDIRES T4 CDTMIN, ANAZZZE, ARD

| ATTINPT TO ESTABLISE TRE CRIGIN OF SUCH AN OBJECY.

"Co AFTER T I5 KROWE TIAT R FRIGHERT IE TO 8B
DELIVEAED T USy THE CBIBCY WILL ZE SUBJECTIED TO BTULY
AND FROMEPP? PUBLIC ANEOURCLMENT WILL RS 35*’1’3‘»233 WEEE ARALYSIS

BaS DEEN COMPLETED.Y

- SGD - JULIAE SCHEER
* ASSTIETINT ADMINISTRATOR :
; FOR BUBLIC AFFAIRS . -

cc: BA/Mc. Webhb . .
AD/Dr. Dryden . ‘
AA/Dr. Seamans
B/Dr. Mueller
AFP/Mr. Lloypd
AX/¥r. Frutkin

AC/Hr. Callaghan 2 2

Julizn 3cheer, Asst. Adninisztrator 38302 10:30 am., 7 2pr €4
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RESPONSE TO QUERY April 8, 196L

(B) FOR USE AFTER REPORTS OF FRAGMENT IMPACT.

l. What comment do you have on the injury or damage reported in
?

Any injury (or death or damage) from any cause is much to be
regretbed. It is not possible to comment on the possibility
that the accident is to be aseribed to rocket debris until
we are given an opportunity to examine the object said to be
responsible. It may then be possible to determine whether
the object is natural or man-made and, if man-made, whether
i%.is a fragment of a US or other space wvehicle.

2. Will the U.S. meet the damages in this case?

It is premature to discuss damages or liebility until
responsibility is determined. The U.S. is not likely to avoid
its demonstrated responsibilities.

3. What are you doing to resolve these questions in this case?

We have requested the State Department to arrange for us to
examine the piece(s) in question. If this can be done, it will
be subject to laboratory analysis. We will not have further
comment until this analysis is completed.

Lk, Have other pieces from other rockets been recovered?

Yes. A number have been returned from various parts of the
world at various times in the past and have been identified
as of both U.S. and Soviet origin. There have been no
casualties.
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\ ;JSAI\;?I‘E‘,; ﬁ@ﬁ% §GOVE1QNMEN%'WI‘“ enclogres delached” NASA HEADQ,UAP&E&S{! E ﬂﬁ?v

Memaran dum Washington, D.C. 20546 ‘nggﬂ/

Mr. Robert F. Packard, Chief, Outer Space Affairs pate: APR 8 1964

Section, SCI, Department of State ‘;f)l/

Assistent Administrator for International Programs

Queries on fragment return from NASA spacecraft or space vehicles g(/ %)L

The attached response to queries, classified SECRET, updates the RIQ's
concerning the SA-5 vehicle forwarded to you on January 27. This
information is intended for the sole use of the Administrator, Depuby
Administrator and Associate Administrator of NASA.

As with the information provided to you earlier, these RTQ's are provided
for limited distribution to the concerned senilor officersg of the Department
of State. It is understood that the Department will refer inquiries to

NASA.

There is also atbached a copy of a CONFIDENTTIAL teletype message which
has been given wide distribution in NASA to permit responses to gueries
to the degree indicated.

ArnoId W, tkin

Attachments
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REPPONSE 20 QUERY fpril 8, 196k
BE: GQueries on Fgagmt Return from NASA Spacecrsit or Space Vehicles

A much cbbrevisted guideline for RPQ hes been provided by Mr. Scheer
te various NABA officinls vho might be gueried on this sn‘o,}ect. The
following more extensive responses are provided ss backgy
to be ysed Ly the Muwinistreior, Deputy mmsmw, o Aseuaia‘be
Adwinistvelbor of NASA, In thelr jndgpent, in svent of aueries oun the
return of space vehicls fregments to the earth, It is suggested that
the mindmum dnformation be ueed to sotlialy & given guevy.

(a) mnmmmmmwmmmmmmwmmm

3. m’a i"i:s from {sabellite X) pose s thresd to life or

The mb%imw thet freguents fron (smtellite X} may couse
demeges oz injuvy is remote. The probebility of injury from
netural meteordies is Dar gresier.

2. a. ¥Woat is the crobebility of impact?

There ave meny Pacters {e.g., time in orbit, atmespheric
econditions, how the vehicle bresks up, disperssl pstitern, etc.)
involved end the calenlations ere extremely complex. We have
assured curselves, howsver, that the heverd is far less than
many hezerds encountered in everydsy living.

b. mﬁ?m the mmerdcal probebility bhet NASA hes placed on
Ianig '

In the case of BA-5, 1% is one In 50,000 launches.
In the cape of Gf-1, it is ene in 27,500 lsunches.

3. Hap NABA teken steps to lessen the fregment problem?

Yes. NASA is schively engaged in minindeging it. For example,
on fthe 88-5 satellite, NABA used 13,000 lbs. of hermiess sand

as ballast end roughed up the nosecons =0 that 1t would bwm
on yeentry. Ui the GP-1 spocecraft, NASA boved large holes in
the heat shieldd to esslist hwning during reentzy. Ia sddition
to gpecific steps such es these, studles are wderwsy to assist
RABA in furbthey coping with the overall reentry problem.

mﬂwm@ﬂfg GROUP 3 - nphig document cpgsists Qf
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RESTRICTED

This llst shows the personnel and organization of

your division or group as it showed on our

records of May 1, 1945. We should appreciate

{mmediate notification on any of the following:

Change
Change
Change
Change
Change
Change

of group or division

of office room number

of office telephcne number
of home address

o_f home telephons number

of marital status

Date of birth and name of a new child

Change

If thers are

of educational status

any additions or corrections which

should have been made on this list prior to issu~

ance, please

gend a 1ist of them Immediately to

Ruth Seibel, Room 24-111.

F. W. Loqgmis

Associate Director

RESTRICTED
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Related Part of OSRD Organization

OSRD - V. Bush, Director

NDRC -~ J. B. Conant, Chairman
R. C. Tolman, Vice-Chairman
R. Adams
C. P. Coe
K. T. Compton
Col. L. A. Densan
F. B. Jewett
Rear Adm. J. A. Furer, USN (Ret.)
Col. R. M. Osborne, USA

Subcammittee On Radar

K. T. Compton, Chairman
F. B. Joewett .
Rear Adm., J. A. Furer, USN (Ret.)

Radar Division = 14 - A. L. Loomis, Chief

Radar Committee

A. L. Loomis, Chalirmsn M. J. Kelly

J. R. Loofbourow, Acting Secre'bary E. 0. Lawrence

W. R. G. Baker I. I. Rabi

R. Bown C. G. Suits

L. A. DuBridge F. BE. Terman

M. Eastham A. T. Waterman - NIRC
J. A. Hutcheson W. Weaver

L. F. Jones H. H. Willis

Radar Division Office

J. R. Loofbourow, Technlcal Alde Capt. T. Garber
Eleanor Blair 1st Lt. S. L. Ackerman
E. H. Cutler, Technical Aide 1st Lt. C. M, Ludwig

Jd. L. Danforth, Technical Aide
Elizabeth Hanlon

Nora Mohler, Technical Alde

A. P. Rogers

A. F. Coleman (Visitor from OSRD)

Patent Section
H-310
J. C. Batchelor Ruth Goldberg
Elizabeth Orpin

RESTRICTED
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Virginia Shellow
Edna Cherry
Rita Helmberg
Florence Hibbs
Mildred Howe
Mary Keegan
Norma Lazarus

H. Irms Lynch
Clare Sullivan
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Col. J. K. Stotz, Commanding Q0fficer, Army Electronic Training Center, Hervard and M.I.T.

LIATSON
Sig. C. Lt. Col. A. O, Dodge, 0. I. C. Secretaries, etc,
Capt. C. E. Abbott 22-260
Capt. R. S. Scott Sally Poor

1lst Lt. E. W. Blvans
Mary-Margesret Shanshan, Ass't.

lgt Lb. F. Cumningham, Jr. (Det. to 65)

Patent Lialson H-205
Capt. P. Colman y Helen Cronin
Capt. G. C. Biddle 2nd Lt, C. P. Boberg Barbara Bemnett
Capt. P. J. Chendler 2nd Lt, H. G. Dean, Jr. Mary Bloomstein
Capt. B. A, Cockey, II 2nd Lt. E. U, Dithmar Alice Cahill
Capt. H. M. Denison 2nd Lt. F. J, Epstein Clare DeBlols
Capt. H. E. Downer 2nd Lt. E. V. Haake Margeret Fogarty
Capt. G. Ferebee 2nd Lt, J. C. Haden Shirley Grodberg
Capt. H. T. Kilburn 2nd Lt. R. D. Harbour Isabelle McDermott
let Lt. F. F. Fagel 2nd Lt..R. A. Henshaw Julia Ramey
lst L. D, D. Mooney ond Lt. E. E. Waters
1st Lt. R. D. Ssnborn 2nd L., W. A. Welsh Draftsman
1lst ILt. E. B. Therkelsen 2nd Lt. M, S. Winters H. R. Nordberg

2nd Lt., A. Fafarman (Det. to PO)
2nd Lt., W. S. Routon (Det. to PO)

Signel Property Officer
Capt. E. T. Ebersol, Jr.

A. A. F. Lt. Col. F. H. MacDuff
’ Major R, E. Johnson
Major E. V. B. Van Pelt, Jr.
Capt. D. P. Duffy (FRL)
Cept. J. A. LaRochelle
Capt. J. C. Mays =
Capt. J. W. Pruett
Capt. I. A. Sumers (RRL)
. Capt. A. P. Whitmire
Capt. J. E. Woodward
1st Lt. R. A, Johnsoa (RRL)

1st Lt. R. C. Allen (Det. to 104)

1st Lt. J. B. Higley (Det. to 6%.1)
. lst Lt. B. Lax (Det. to 10k4)

Cept. ¥. W. Martin . (Deb. to Lk)

. 1st Lt. G. M. Nonnemsker (Det. to 103, Det. to 65)
1lst Lt. I. R. Weingarten (Det. to 103)
M/Sgt. R. M. Bemmett (Det. to 91.1)

L1148th AAF Base Unit (Electronic Experimental Squadron)

Bedford Alrport
Lt. Col. J. J. Mullen - Commanding Officer Barbara Dowd
Cept. R. S, Dau ~ Communications Officer
Capt. J. P, Dryden, III, - Operationg Officer
Capt. D. Kennedy - Ass't. Operations Officer, Pilot
Capt. C. J. Lynese - Navigator
Capt. E. P, Miller - Englineering Officer
Capt. J. P. Moore ~ AdjJutant
Capt. G. K., Shako, Jr. ~ Technical Inspector, Pilot
let Lt, K. J. Benoit ~ Ass't. Eng. Officer, Pilot
18t Lt. J. E. Hensler - Personal Equipment Officer, Pilot
lst L. P. K. Hoffmen - Ass't. Operations Officer, Pilot
lst Lt. J. P. McKeon, Jr. - Ass't, Commnications Officer, Pilot
1st Lb, M. . 0'Toole - Pilot ’
lst Lt. E. J. Romanak - Supply Officer, Pilot
let Lt. R. C. Ruecroft - Ass't. Eng. Officer, Pilot
lst Lt. J. E. Thiaville - Armament Officer, Pilot
lst Lt. R. E. Thompson -~ Welght and Balafice Officer
2nd Lt. R. K. Richardson - Ass't. Armament Officer, Pilob
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Navy Secretaries, stc.
20D-212
Cdr. D. T. Ferrier, USN (Ret.) Lt.(Jg) A. D. Tuttle, USNR Miriam Kelly
Lt, J. W. Barden, USNR Nency Russ

Panline Sullivan
Virginis Duffy

Lt. A. 3. Coale, USNR

Ens. 8.L. Katz, USNR (Det. to PC)
Lt. R. H. DeWitt, USNR

- L. J.
L. H.

Lt. G. F. Duvall, USNR (Ret.)(D-103)

K. Mitchell, USNR
Picker, USIR

F. L. Cavanaugh, Y 2/c, USNR
C. A. Cox, S 1/c, USIR
W. F. O'Connor, RM 2/c, USNR

Dorothy: Sleeper
Phyllis Adams
Joan Iuitwieler

Lt. R. P. Read, USHR (Ret.)

It. W. L. Thompson, USNR
It.(jg) 9. Brand, II, USNR
Lt.(Jg) J. S. Flagg, USHR
Lt.(Jg) C. Henriguez, Jr., USNR

Mary Stewart, SK 2/c, USNR (W)
Merjorie Wolfe, Y 1/c, USMR (W)

Ellzabeth Sheehan
Nelits Nickerson
Sylvia Linden
Rosamond Carlsen
Francee Conway
Rose Sawyer

TEEITEAN T IR EN, ATt Ay X

D. Carlson, Y 3/c, USHR
(Deb. to PC)

—

J. N. Hall (additional duty from Bureau of Ships)
R. M. Purinton (additional duty from Buresu of Ships)

Office of Patents and Inventions

H-306
Doris Hobby, Y 3/c, USHR (W)
Dorothy Kinney, Y 3/c, USNR (W)
Arlens Mintz, ¥ 3/c, USNR (W)
Helen Nelson, Y 3/c, USNR (W)
E. A. Davidson, S 1/c, USNR

Lt. G. F. -Langford, USNR

‘ It. 8. B. Pritchard, USIR

; Lt. A. H. Rosen, USNR

3 Lt.(jg) R. L. Spencer, USNR -
Lt.(jg) G. S. Willard, USNR

“

Special Project Engineers (Under Instruction)

f Lt. H. B. Allen, USNR (Det, to 64.1) Lt. R. L. Kellner, USNR (Dot. to 35.2)

H Lt. (3g) B. B, Ardshl, USKNR (Det. to 202) ILt.(Jg) J. H. Kline, USNR (Det. to 82)

. Ens. R. E, Benn, USHR j (Det. to 91.3) Lt. R. W. Landon, USNR (Det. to 82)

i Lt.(Jg) K. N. Bergsn, USKNR (Det. to 91.}t) Ens. B. Loesch, USNR (Det. to 91.k)

1 Ens. T. A. Bergstralh, USNR (Det. to 103) Lt.(Jg) E. J. Loggan, USNR (Det. to 55.4)

4 Ens, A. L. Bletcher, USNR (Det, to PC)  Lt.(Jg) C. E. Long, Jr., USKR (Det. to 81)

i Ena, 8. Breen, USHR (Det. to 91.2) L. W. M. Lynch, USIR (Det. to 91.2)

i Ens. H. Bretiman, USNR (Det. to 91.3) Ens. F. P. Maclay, USKR (Det. to PC)

1 Lt.(Jg) C. V. A. Bullen, USNR (Det. to PC) Lt.(Jg) M. J. Madigan, USTR (Det. to 91.2)

$ Lt. W. A. Carlson, USHR (Det. to 91.2) ILi. C. A. Mertin, USNR (Det. to 91.2)

! Lt, H. S, Carmack, USHR (Det. to 55.4) L. A. B. Miller, USHR (Det. to 45)

' Ens, J. N. Childs, Jr., USNR NLO Lt. (Jg) W. E. Miller, USNR (Dot. to 55.4)

( Lt. A. H. Chismark, USNR (Dot. to 9L.4) Ens. A. H. Nelson, USKR (Det. to PC)

i Lt, H. R, Christensen, USHR (Det. to 71.2) ILt.(3g) F. W. Nelson, USHR (Det. to 91.2)

? Lt. (Jg) R. J. Collopy, USNR (Det. to PC) It. C. W. Ottensman, USNR {Det. to 51.1)

Lt.(Jg) B. L. Cook, USNR (Det. to 91.2) ILt.(Jg) E.J. Pelletier, Jr., USNR (Det. to 45)

i L. (Jg) W.W.F.V. deGruy, USNR (Det. to 82) Lt.(Jg) P. H. Pebers, USNR (bet. to T72)

] Lt.{Jg) W. P. Derghimer, USHR (Det. to 65) Lt. E. B. Rand, USHR {Ret. to 91.2)

I Lt. HE. D. DeWar, USNR (Det. t0 102) Lt. Cdr. M. Sendfort, USKR (Det. to 35.2)

§~ Ens. C. S. Diehl, USNR (Det. to 35.2) It. F. F. Segesman, USRR (Det. o 102)
Lt.(3jg) R. W. Elton, USIR (Det. to 5k.1) It.(Jg) E. L. Smith, Jr., USNR (Det. to 91.2)
Lt.(jg) W. J. Greene, USNR (Dot. to 91.2) ILt. J. F. Sodaro, USNR (Det. to 10k4)
Lt. A. R. Gregory, USNR (Det. to 9L.2) Lt.(Jg) C. B. Stanley, USSR (Det. to 54.1)

. Lt. W. S. Grenfell, USKR (Det. to 71.2) Lt. E. B, Staples, USHR (Dot. to T72)

; Lt. E. C. Gulick, USNR (Det. to PC)  ILt.(Jg) L. B. Steln, USNR (Det. to BC)

i Ens, W. H. Hailey, USIR (Det. to 55.4) Ene. F. H. Steuck, USIR (Det. to.103)

{ Lt.(jg) J. S, Hanson, USNR . (Det. to 103) Ens. J. H. Stoner, USIR (Det. to 91.1)

\ Lt.(jg) C. Hardin, Jr., USHR (Det. to 103) It. F. E. Swain, USIR (Det. o 101)

H Ens. C, F. Hazelwood, USIR (Dot. o T2) Lt. R. J. Walker, USHR (Det. Ho 91.1)
Lt.(jg) E. S. Hemstreet, USHR (Det. to 82) Ens. G. A. Walters, USNR NLO

f Lt. J. H. Hoffman, USNR (Dot, to 91.4) Ens. G. D. Watkins, USNR (Det. to PC)

! Lt. Cdr. B. B. Jeffrey, USNR (Det. to 91.2) It.(Jg) F. E. Wymen, Jr., USNR {Det. to 55.4)
Lt. J. I. Jolley, USNR (Det. to 91.2) It. J. F. Yeager, USNR (Dot to 102)
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Cdr. H. Christensen, USNR
Lt. Car. H. V. Anderscn, USNR

Lbt. W Ea
Lt. J. T.
Lt. J. O.
Lt. C. J.
Lt. N. D.
Lt. Co M.
Lt. L. D.
Lt. D. C.
Lt. B. M.

It. 0. F.
“ L. Ce Ge

Lt. D. M.
It. R. Q.
Lt. J. M.

Ragedale, USNR
Hogan, USNR
Adams, USNR
Anderson, USNR
Champlin, USNR
Baker, USNR
Condon, USN
Twitchell, USNR
Griffin, USN
Jarmon, USN
Knoblock, USN
Carroll, USKRR
Ranson, USNR
Panetta, USN

Lt.(Jg) D. W. Thomson, USNR
Lt.(Jg) L..Ewing, USN
Lt.(Jg) A. A. Jorgenson, USN
Lt.(jg) L. G. Lesh, USNR
Lt.(jg) A. G. Erb, USN

« L.

L. Barton, USN

C. R. Elec., V. O. Smith, USN

B. A. C.

B. A. D.

Aust. L.

D. I. C.

D. I. C.

ORMer-39

0.

6030 (NDRC)

6093

Bedford Alrport

RESTRICTED
LIATSON (cont.)
Broject Cast
Merian Drelsbach
Marion Prouty
Gemma Russo
3y
. \
D. M. Robinson Jeannette Horzempa .

G. R. Tingley (Visitor from TRE, London)
Lt. J. G. Armitage

M, Beard Mirism Newhall
(ALso k1)

A. R. von Hippel
Liaison with Transiblon

A. C. Eall RRL ~ L. D. Leet
R. B. Monroe

UsL ~ H. R. Stewart
F. V. Hunt

A. F. Coleman

e —— R AL g L

R. A. Patterson - BulOrd
P. R, Welss - Bulrd
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OFFICE OF DIRECTOR *

e e e o o R

[ L. A. DuBridge, Director
| Edythe Baker, Asslstant to Director
i Elizabeth Vaughan, Ass't.

Margaret Ahern

2h-213

8. J. Simmons, Washingbon Representative
H. C. Kendall, Lialsan with ATSC

J. B. Exter, Technical Aide 2h-21)%
. M. Rashish

Emily Bullock

Visitor Section

G. W. Giddings, Technical Alde

R. L. Wright, Technical Alde
Catherine Scott, Ass'f.
Virginia Clark, Ass't.

Jane Costello 24-030

Evelyn Van Valkenburg

Helen Cary, Receptiocnist

Doris Robertson, Receptionist

Eleanor Maguire, Ass't. Receptionist
Gloria Berardinelll, Ass't. Receptlonist

F. W. Loomis, Associate Director 24-207
I. I. Rabi, Associate Director 24-206
H. R. Gaither, Jr., Assistant Director 2h-320

e

Overseas Office Document Office

2L-217 2L-309
D. H. Ewing, Leader Marie Costello J. K. Knipp, Leader Mary Ahern
G. C. Fuller Mery Frey Rose Bogrow Anocosh Bebikian
R. V. Keyes Faith Harter Helen L. Thomas Frances Balley

Martha Murrell, Ass't.
Antonina Racloppl, Ass't.
Louise Van Tuyle, Ass't.

Mildred Brown, Ass't.
Florence Hollingsworth, Asst
Helen O'Nell, Ass't.

Pauline Bradley
Elizabeth Brown
Catherine Eccleston
Barbara Ferris

J. G. Trum Louise Goldie, Ass't. H. E. Guerlac (Det. to BERL) Barbara Foley
T, A. Murrell, Jr. Elissbeth Iymen (Det. to PC) TFhyllis Fulton
1 Annette GI11l
: Patent Office Margaret Glavin
H~201 Mary Hartford
0. M. Christensen, Idr. Loils Balley Ruth Heaney
B. L. Birchard Rosemary Phipps Marie Hillen
Amme Clapp Dorothy Reid Gretchen Holt
i A. D, Ehrenfried Margaret Wilson Elizabeth MacDonald
: J. Farley Rita MacDonald
iy R. Perlman Emma Marshutte

2nd Lt. A. Fararman (Det.
2nd Lt. W.S, Routon (Det.

fr. ALO)
fr. ALO)

Frances McGuire
Barbars, Nuzzolo
Falth Pagington
Katherine Rice

Draftswoman Teresa Rosemond

(Det. fr. 32.1) Frances Rosgtrum
Mary Stanton

Tice, Margaret Anna Stillmsn

Radio Communjlcations Office

Rosemary Van Riper
Ruth Weinberg

20B~-101 Charlotte Wentworth
J. F. Johnson, Manager Clerk Thelma Willson

{M. I. 0'Connell
‘Bertha Salvucci, Ass't.

Eleanor Giordano

. Engineers
! F. H. Clarke, Jr.
D. Gagliardi . ]
| A. H. Shulman )
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Steering Committee

L. A. DuBridge, Ch. A. G. Hi1 J. A. Plerce
D. H. Ewing, Ssc. J. W. Hinkley E. C. Pollard
T. W. Bouner Jd. R, Xillian I. I. Rabl

B. Chance. J. L. Lawson J. C. Strest
G. B. Collins J. R. Loofbourow J. G. Trump

H. R. Gaither, Jr. P. W, Loomis L. A. Turner
I. A. Getting L. C. Marshall M. G. White

L. J. Haworth . : R. E. Meagher J. R. Zacharias
R. G. Herb (Acting for R. G. Herb)

Project Committee

L. A. DuBridge, Ch.
J. B. Exter, Sec.

¥, W. Loomis L. J. Haworth I. A. Getting
I. I. Rabl J. R+ Zacharias M. G. White
H. R. Galther, Jr. L. A. Turmer J. C. Street

Budget Committes

F. W. Ioomls, Ch. H. R. Galther, Jr. T. F. 0'Donnell
J. J. Snyder, Sec.

L. A. DuBridge (ex officio)

-

COORDINATION COMMITTEE

L. A. DuBridge, Ch. F. G. Dunnington 0. Halpern

G. W. Giddings, Sec. W. P. Dyke B. L. Havens

M. H. Baker - R. M. Emberson L. J. Haworth

J. A. Beattie D. H. Ewing R. G. Herb

T. W. Bonner J. E. Exter R. Hickman

J. J. Brady Jd. R. Feldmeier A. G. Hil11

W. M. Cedy W. H. Femn J. W. Hinkley (W.P. Short, Alt.)
B. Chance Cdr. D. T. Ferrier M. M. Hubbard

0. M. Christensen J. E. Freehafer E. L. Hudspeth

L. J. Chu F. J. Geffney W. G. Johnson, dJr.
A. M. Clogston H. R. Gailther, Jr. W. H. Jordan

P. S. Clymer R. L. German M. B. Karelitz

G. B. Collins I. A. Getting J. M. B. Eellogg
G. C. Comstock G. N. Glasoe W. L. Kelly

E. M. Crary S. A. Goudamit : H. A. Kirkpatrick
B. R. Curtis I. A. Greenwood, Jr. J. K. Knipp

G. C. Danielson H. B. Guerlac P. Kohler

L. L. Davenport J. H. Halford, Jr. H. Krutter

Lt. Col. A. O. Dodge J. S. Hall J. B. H. Kuper

H. D. Doolittle
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COORDINATICN COMMITTEE (cont.)
} J. L. Lawson Jd. G, Peter J. J. Snyder
j A. Longscre R. B. Phillips Jd. T. Soller
v J. R. Loofbourow J. A. Plerce G. L. Stancliff, Jr.
*. F. W, Loomis J. B. Platt H. L. Stout
| I. W, Lovell E. C. Pollard J. C. Street
! E. A, Luebke A. J. Pote G. F. Tape
1 E. M. Lymsn E. M. Purcell F. E. Terman
Lt, Col. F. E. MacDuff I. I. Rebl J. G. Trump
E. F. MacNichol, dJr. L. ¥. Rigenour L. A. Turner
\ D. D. Mallory A. Roberts G. E. Uhlenbeck
L. C. Marshall R. M. Robertson G. E. Valley, dr.
R. A. McConnell D. M. Robinsdn L. C. Van Atta
R. E. Meagher E. G. Schneider 8. N. Van Voorhis
J. Millman R. P. Scott A. R. von Hippel
C. G. Montgomery G, H! Sechrist D. G. White
C. Newton S. Beely H. J. White
N. B. Nichols Ce W. Sherwlin M. G. White
M. D. 0'Day 8. J. Simmons A. E. Whitford
T. F. 0'Donnell A. F. Sise J. B. Wiesner
C. P, J. Overhage J. C. Slater Jd. R. Zachariag
Standards Cammittee
G. H. Sechrist, Chairman (Stendsrds Eng.) Bertha Salwvucci, Ass't.
M. D. Fagen, lst Vice Chairman (62) 20B-101
C. Crosby, 2nd Vice Chairman (rcc)
R. Bigwood, 3rd Vice Chairmen (vaL)
. H. B. Morley, 4th Vice Chairman (REL)
Directar's Office - J. E, Bxter Division 7 - @. F. Pieper, Jr. (T1)
- R. G. Heatcn (ALt.)
Transition & -  H.P. Wile - H. Schwartz (a1t.)
Production Gffice - W. W, Winter, dr. (&lt.) - M. D. 0'Day (12)
- E. F. Breen - F. E, Brooks (ars.)
- R. M. Jackson, Jr. (&lt.) ~ P. A. DePaclo (a1%.)
Divieion 1 - C. F. Willett (12) )
-  W.G. Johnean, Jr. (16) Division 8 - J. A. Clemente (Div. 8)
-  Jean Anderson (ALt.)
Division 3 - P. P. Plerce (32) Division 9 F. R. Banka, Jr. (91)
- C. W. J. Brown (at,) - - R. L. Sinsheimer (Al%.)
- . G. 8. Clark (3k)
-  W. L. Kelly (36)
- G Hoey - (A1t.) Division 10 - P. B. Clymer (Div. 10)
-  J.P. Quinn (ar%.) - B. F. Harrell (102)
-  C. A. Snith (a1t.)
Division 5 - R. 8. Stanton (51) - V. A. Counter (103)
-  R. G. Fluharty (ALt.) -~  C. E. Mandeville (Al%.)
- L. F. Moose (52)
-  F. T. Worrell (art.)
-~  H. R. Traver (55) Division 11 =~ J. Memishian (111)
- J. W. Severinghaus (Alt.)
- ¥, H. Abbott (56)
- H.W. Bawr {aLs.) RRL ~ H. B. Morley
-  D. G. Bagley (56) - J. Marshall (A1%.)
Divisicn 6 - C. E. Ingalls (61)
- L. M, Belleville (61) USL R. Bigwood
. ~  G. Enrenfried {Al%.) B. C. Barbee (ALt.)
- M. D. Fagen (62)
- A. H. Fredrick (63) RCC - C. Crosby
-  H. J. Reed, Jr. (at.) - 8, R. Ramsey
- J. F. Johnson (eh) (ALt. Conmlttee Member)
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OFFICE OF BUSINESS ADMINISTRATION

H. R. Galther, Jr. - Ass't. Director for Business Administration Mildred Emery

E. B. Hubbard
T. F. 0'Domnell ~ Head, Diyision 1
D. G. White -~ Leader, Transitlon and Production Office
J. J. Snyder - Leader, Contract Settlement Office
Annsbelle Jensen, Ass't.
TRANSITION AND PRODUCTION OFFICE

D. G. White - Leader
R. P. Smith - Assoclate Leader
Je H. Sole - Wasington Lialson

Transition Section Planning and Production Sectlon

D. L. Babson E. A. Boyan, Chief

L. Baumbach E. F. Breen, Assoc. Chlef
A. A. Bright, Jr. E. C. Ahlberg

K. W. Comsey (Alsc Div. 6) A. K. Alley

W. H. Fields, Jr. F.J. Amrhein, Jr.

W. N. Flynt I. B. H. Bennett
P. A. Lockwood Je. J. Cempbell
J. A. Morton R. J. Cooper
E. F. Page R. E. Crowley
W. W. Winter, Jr. 0. H. Dale
Ruth Fulton, Ass't. C. J. Egan

R. W. Ferguson
J. F. Burke ?Det. to Div. 1Q) W. M. Hurd .
P. S. Clymer Det. to Div. 10) R. M. Jackson, Jr.
R. Daniels Dot. t0°35.2) C.' S. Langenfeld
J. F. Hagsler, Jr. (Det. to Div. T) P. C. Malkern
W. J. Hearn Dot. to Div. 10) J. B. Rice, Jr.
H. Holst Dot. to Div. 10) G. J. Santos
H. W. Long éDet. to 91.1) Sylvie Stillman
M. M. Robinson Dot. to 35.2) E. C. Belknap, Ass't.

R. F. Sangster (Det. to 52.0) L. K. Fnglund, Ass't.
J. C. Sheridsn (Det. to Div. 10) Bettina, Hansen, Ass't.
F. F. Spalding (Det. to 54.3) Hazel Hunsche, Ass't.

R.

W. Scott, Ass’t.

J. Woodrow (Det. to FC)

Secretaries, etc. Secretaries, etc.

Beatrice Avedialan Rita Campbell Joan Leary
Elizabeth Brannen (Also 35.2) Ruth Cardinal Katherine Malloy
Harriet Fmerson Iillian Carney Beatrice Moore
June Jordan Mary Connell Ruth Murphy
Lora Mangham Nancy Duggen Ruth Murray
Violet Williamson E. J. Farrell Marjorie O'Connor
Blanche Worth Madelyn Glendon Marion Stone
Catherine Jeffrey Ethel Sullivan
Mergsret Shaub (Det. to 91.4) Eunice Turner

J. Jd. Snyder, Leader
P. Hunt

Contract Termination Department

H. T. Andrews, Chief
C. B. Leard, Ass't.
Carolyn Tomel, Ass't.

R. A. Sayers - Supplier Claims
H. T. Andrews - Planning
W. H. Ballard - Auditing

CONTRACT SETTLEMENT OFFICE

Secretéries , otc.

Constance Vose

Patricle Nash, Secretary

Surplus Property Department

C. W. Blackmon, Chief

Kathryn Hatton T. W. Ballou
Hope Schloesser W. J. Mcher
Clerks
E. P. Duffy
H. F. Wnite
RESTRICTED

Secretary
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Group 35 - Special Publications - Photography

2.0 Group Office
Newton, C., Leader

3.1 Speciel Publications - Photography

Photographers

*Alexander, J., dr.

Staff Members

Newton, C., Chief

Musgrave, A. B. Dale, R. G.
Perking, Nancy, Ass'b. Doherty, J. P.
Fllis, T. C.
Percival, R. W. (Det. frr. 32.k4) Gill, F. 4.
Remde, H. F. (Det. fr. 10L) Henderson, A. G.
Huff, L. C.

Kirkendell, M. E.
Mghony, L. G.
Plzzeno, C. W.
Sanford, L. C.
Wonnermark, A. J.

West, J.
¥ Outeide the United States
35.2 Training Manusls
Staff Members Draftewomsn
) (Det. fr. 32. 3)

Caswell, A. E., Chief
Benhem, lst Lt. M. dJ.
Boas, Marie

Carmody, W. R.

Farrell, T. A., dr.
Simonds, W. N., Jr.
Jdohnson, Gwyneth,-Ass't.

F1iott, Nancy
Santoro, Prudence

(Dot. fr, Tr 8)

Daniels, R.
(Det. fr. NIO)

Diehl, Ens. C. 8., USIR
Kellner, Lt. R. L., USNR  (Det. fr. NLO)
Robinson, M. M. (Det. fr, Tr 8)
Sandfort, Lt. Cdr. M., USNR(Dete fr. NLO)

B3 :

"Radar" Magazine (Washington)

Staff Members

Masters, D. W., Chief

Copland, Ruth

Johnson, Dallas

Lavole, Avis, Ass't.

Sewell, ILucie, Ass't. (based at Radiation Laboratory)

35.4 Motion Pictures
Staff Members Draftswomen

) (Det. fr. 32.3)
Sewall, J. K., Chief
Babish, R. C. Emery, Norma
Bostick, Virginia Franklin, Mary
Pendergast, Sarah, Ass't. Lane, Laura
Peterson, Thelms, Ass't.

Camsexamen

Carbonaro, C. d.
Hartley, T. F.
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Secretary
20B-113

Ellig, Mary
(Also 35.1)

Secretaries, etc.
20B-113
Cheney, Margot
Cobter, Pauline
Kelley, Irene
Murphy, Eleanor
Serriello, Esther
Thomas, Barbara

Drafitawoman

(Dot. fr. 32.3)
Weidmann, Lois

Drafteman

(Det. Ir. 32.4)
Woodington, W. G.

Secretaries, etc.
20B-129
Clark, Ruth H.
Brannen, Elizabeth (Also Tr 8)
Williems, Dorls

20B-113

Secretaries, etc.
20B-119
Butler, Louise
Byers, Busan
Colby, Marilyn
Curtis, Helen

Photographer
Cripps, W. J.
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REPORT T0C THEE PRESIDERT

on
operations of the

OFFICE OF SCIENTIFIC RESEARCH AND DEVELOPMENT

CONTENTS
Brief summary of the status of researech and
developmsnt on new weapeons, in the princi-
pal fields of applisation.

Status of medlcal ressarch.

Appendices
Executive Order.
Mobiligzetion of seientifie personnel.
Funds and conbracts.
T 4$les of Resscarch Projects.
Lialson with Great Britain a;nﬁ the Dominlons.
Fransition of devieces from laboratory into
produstion and use. '

Researech on substlitute and strategic materials,

o
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SUMMARY OF STATUS OF RESEARCH AND DEVELOPMENT
1., New Weapons:

(:g} Speoial project.

ﬁg) Anti-gubmarine measurss.

(o) Anti-aircraft measures.

(d) Anti-tank measures.

(e) Combat vebiocles.

{f} Bombing aids,

(g) Explosives and propellante.

{h} Gener&i~
2, Nedleal Research:

{a) Shock and blood substitutes.

{b) Aviation mediocine.

(o) Chemotherapy.

{d) Tropical medicine.
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KEW WEAPONS.
{a) Spestal Projest.

A report has recently been submitted on the
status of this project, which was discussed with Mr.
Wallace, and it hence will not be further summarized
here. Tt mey well turn out to be the most important
mattér under developmant.

(b) Anti-submarine measures.

The problem of destiroying submarines consists,
first, in loocating them generally, and sseond in lo-
sating them préaisaly and bombing them. The sole as~
sat of the submarine is 1ts conceslment. IT 1t gan
be completely located, this asset 1s gone, and it iz
readily destroyed, for it 1is slow and vunersble, If
the deviees now in use, and now emerging from the labo-
ratory, are well perfected and put into full service
use, the day of the submarine as the prime commerse
:aiﬁar will,:in my opinilon, be over.

| The most striking develepment in this field is
in radio location of surfsced 3uhmarines'hy airoeraft,
the gode name.for the device belng ASV. An airoraeft
thus agquipped can sweep & lane 20 miles wide and de-

teat every surfaced submarine in the area. A4 single
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OFFICE FOR EMERGENCY MANAGEMENT
NATIONAL DEFENSE RESEARCH COMMITTEE P ST
REGISTERED

s OF THE
OFFICE OF SCIENTIFIC RESEARCH AND DEVELOPMENT '
KICHARD G, OLMAN, Vie Chatesan 1530 P STREET NW. ’;‘u@J 7 2 3 7 X)
OGER ADAMS . AL bk [,
CONVAT 2. COE WASHINGTON, D. C.

g&ﬁ%ﬁﬁQ@?&m February 26, 1942
IRVIN STEWART Executive Secretary -

¢Dr. Vannevar Bush
Dr. James B. Conant

Gentlemen:

During the last few months we have dlscussed the
need for careful attention to the basic organization of .
the microwave program, in view of its extraordinary growth
and success, in order to insure the best possible frame-
work for anticipated still further growth in size and
importance to our war effort.

Sectlion D-1 has come to certain conclusions, in
which I concur, regarding the policy which should be
pursued in order to secure maximum quick usefulness of
microwave developments in thils war. In reaching these
conclusions it has consulted Army and Navy officers
concerned with procurement and use of mlcrowave equlp-
ment and it has examined the situation within the
Radiation Laboratory, the laboratories of the armed
services, the assoclated manufacturing companies, and
several educational institutions. The following con-.
cluslons represent unanimous Jjudgment, after very careful
eonsideration. i

1. Urgent needs and new opportunities for appli- i
cations of microwave equlpment will require severalfold
inerease in the number of scientlsts and engineers
engaged in -1ts research and development program. Thus
far development of new types of equipment has been the
principal activity. This will continue and grow, but
coming soon are large new demands for personnel for fleld
testing and initlal servicing of new equipment, while it
is being adapted to field use and while armed service
personnel are being tralned to handle it.

2. Both Army and Navy are relying on N.D.R.C. to
meet these needs and opportunities in reésearch and develop-
ment. They have concentrated their own efforts almost
entirely on procurement, testing, training and operatioen.

CLASSIFICATION CANCELLED
per memorandum, ‘Acting. Secretary of
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3. The Microwave Committee for policies and the
Radiation Laboratory for technical developments have
supplied coordination in the Radar development program
and must continue to perform this function.

-2

. 4. The Radiatlion Laboratory should: continue to
be the cehter for "systems" developments of strictly
microwave character (10 cm. or lower wavelength). In
this function it should not be subdivided or scattgred,
and every effort should be made to provide adequate
quarters and personnel for most effectlive operatlion.

5. Whenever more purely sclentific research
projects can advantageously be carried on in other
laboratories, with close affiliations with the Radiation
Laboratory for exchange of information and mutual guldance,
such projects should be sought out and supported.

6. Minor research, development, measurement or
testing projects can sometimes be establishe& advantageously
in other laboratories. Benefits may derive from either
the direct result of the work or the indirect influence
as training and récrultment centers. Such projects should
also be sought out and sponsored.

7. As needs for field research stations develop,
these should be established under direction of Section
D-1, ‘with intimate technical coordination with the
Raaiation Laboratory, and wherever possible under contract
with a nearby institution for a purely business management
(salaries, rents, purchases, overhead, ete.).

_ 8. Developments in the field of detection or micro-
waves, not concerned primarily with 10 cm. or less micro-
wave systems, should be carried on elsewhere than in the

Radiation Laboratory. .

Appended hereto is a 1list of notes pertaining to
varlous aspects of the policy outlined above.

-Very sincerely yours

HanL T Comlon,

KTC /L ; Karl T. Compton

This documeént tontéing inforkmtiocd eifscting the
hational defrase 6f the Bnited Suatos, within the mean=
ing of the Repienage Act, U.§.G: 565 $1 énd B2, Its
transmissionl or thé m,velafslon @€ its eontentsd in any
mepner to any tmauthérized perden is prehibited By law.
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Notes to accompany letter to Drs. Vannevar Bush and
James B. Conant from Karl T. Compton, February 26, 1942

L. Development of Strong Microwave Centers

From the beginning it bas been the policy of Seetion B-1
to enlist and build up centers of microwave activity wherever
this can be done to advantage. The first actions were to
recommend contraects with every center of micmowave activity
¥nown to exist at the time of N.P.R.C.t's formation. These
centers were Bell Laboratories, Gereral Electric, Westing-
house, Radio Corporation of America, M.I.T., and the combina-
tlion Sperry Gyroscope Company-Stanford Uhlver51ty.

In contradistinetion with some of the other N.D.R.C.
interests, the major competenee in micmowave radio has been
assoclated with industrial compamies. Furthermore, antici-
pation of large procurement orders feollewing successful
research develeopment -has empha51zed the importance of estab-
lishing centers of interest and competenee in conneetion
with manufaeturing organizatiens.

Subsequently to these initial mcves, Seetion B-1l con-
tracts have been made also with General Radio Company, Link
Aviation Devices, Inc., Baytheon Production Company, Hni-
versity of California and Brooklyn Polytechnic Imstitute.
Contracts with other institutions will be recommended at the
next meeting.

For the same reason the Radiatlon Laboratory has
placed purchase orders with companies which could thereby
be put into cendition for handling much larger purchase
orders in econneetion with subseguent Army or Navy contraects.
These companies include United Shoe Machinery Cempany,
Stromberg Carlson, Submarine Sigmal Company, Great Lakes
Electric Manufacturing Company, Harvey Radio Manufaeturing
Company, Weymouth Instrument Company, Mico Instrument Company,
James Mlllen Manufacturing Company, Browning Laboratories,
Phileco and Crossley Radio Companies.

The usefulness of this polley is proven by the faet
that some 12 of the above eompanies now have or are nego-
tiating Army or Navy production contracts for microwave. equip-
ment.

This document contains information affecking the

national dafense of the United Stbéesgvilthénsghe Ff:n-—
151 B o

ing of the f“smonage Act, U.S.C ‘:
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manner to any unauthor:.zed person: i8 prohlblted by law.
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IT. Distribution of Wierowave Research Persommel .

/‘ As of February lst the number of professiomal scientists

! and engineers engaged in microwave research and development
in those companies or institutiens with whom N.B.R.C. has made
direct comtraets through DPivision 1 1s as follows:

’ Bell Laboratories and Western Electrie Co, 450

‘ Massachusetts Institute.of Technology 208
‘General Electriec Company 143
Sperry Gyroscepe Company 90
Westinghouse Elec. & Mfg. Company 75
Radio Corporation of America 72
Raytheon Corporation - 30
General Radio Company , 2
University of Califormia 1 .

Total 1871

' These figures do not include scientists or engineers

5 employed by the sub-contracting companies, although this

i number 1s probably not large.  The figures show thai..the
Radiation Laboratory, although it has been a coordimating.
center of this microwave development, actually empleys less

_than 20% of the total.

I1l. Sectiom P-1 Projects
a. At 10 cm, or lLess Wavelength

% The first undertaking was to develop.a 10 ecm AT equip-
' ment. This is now on large secale production. The next large
' scale job, and the ome which i1s at the moment mest urgent,
was the production of ASV equipment. This also is rapidly
golng inte large scale production and has been the first
NBRC equipment, working in association with the magnetic
submarine, detector, teo have a military suecess in this war.
The Sé%igié?y believes that AGL egquipment, which is mow under
very active development, will be the most important projeet
during the coming year. '

In addition to these major jobs, eother developments
include range only equipment for various applicatioms to fire
control in eollaboration with optical tracking; complete Radar
automatic gun laying and search-light comtrol; powerful equip-
ment of high resolving power for GCI (gfound control intercep-
tion) and for height finding; GSV (ground surface vessel) detection

g . P e w lmam—— o0 m s ke s ot e ot
o -
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equlpment for harbor er ceast patrol; SSV (ship surface
vessel) detectien equipment for use omn shipboard in sea
patrol. All of these systems are under test, three of
them are in gquantity production and another appears close
to this stage:

An additional very important preject in this same
wavelength range is blind landing on which work is urgently
requested by both Army and Wavy. Two systems are in ad-
vanced stage of development and tests, ome for emergency

use involving ne egquipment in airplanes and the other a
more complete system for permament installation orn planes
and landing fields. The above systems operate in the 10 em
or 3 cm range. The possibility of 1 em Radar now appears
encouraging. If suceessful, thls will open up important
new possibilities as, for example, precision bemblng on
land objectives through overcast.

b. At Other Ulitra Short Wavelengkhs

A long range nav1gation project has completed initial
tests suceessfully and is being extended with Navy coopera-

tion for tests in the field of actual Naval operatlons.

A very important and highly secret new project on
Radar counter measures 1s imn 1lts early stages of organiza-
tion. -

In the Radiatlion Laboratory alone some A0 Radar systems
are now under construction or tests. ©Small scale produe-
tlon on two important systems is under way in the Model
Shop, one of these for United States Army and the other fer
British Lend-Lease. Several addltional types of systems
are under development in the cooperating industrial labora-
tories.

IV. Size of Radiation Laboratory

At the present time the staff of the Radiation Labeoratory
i1s made up as follows:

Scientific and Engineering Staff 265

Technicians, Draftsmen, Seeretaries,
Computors, Assistants, Stock Clerks,
_Messengers, Chauffemms, Guards, and

Switchboard Operators 38
Total 649

S
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The question has been raised as to whether this
laboratory is beecoming teo large for efficient operation.
It is our unanimous Judgment not only that this is not the
case but that it would introduce serious inefficieney to
/ subdivide it in so fTar as its basiec attention te miero-

wave Usystems" is concerned. Activities outside of this
eategory can frequently be set up advantageously elsewhere
as indicated in the text of my letter. The following ob-
servations bear upon this point:

If the research and development projeets involved
were of diverse character and relatively unrelated to each
other, they could advantageously be handled with wide dis-
persien of each projeet sét up in a favorable environment
of its own. This appears to be the situation in mest of the
lines of chemical resesrch, for exsmple. It is only inel-
dentally true, however, in the microwave fleld.

Most of the activity in the mierowave fleld has teo do
with the development of UsystemsY fundamentally similar and
invelving the same general types of components. The 'situa-
tion is very analagous- o that of the telephone industry which
has found it advantageous and efficient to concentrate research
in the whole field of telephene systems into one laboratory,
which is far larger than anything now existing or contem-
plated in the Radiatlien Laboratory. We believe that this
intrinsie characteristic of the main stem of microwave research
requlires continuation of this ecentral laboratory and that its
dispersal will be Just as improper as a dispersal of the Bell
Telephone Laboratories all over the East, West, North and
South of the country.

While Section D-1 holds firmly to this basic didea, it
also belleves that the effectiveness of a ecentral Radiation
. Laboratory requires that extraneous mierowave projeects not
already related to the main line of systems development
should be cartied on elsewhere wherever an invironment can
be found which will permit sueccessful prosecution of the work.

V. Location of Radiatien Laboratory

The requirements for the Radiatien Laboratory include
the following essentials: laboratory space, adjacent living
guarters, an adjacent airport with hangar and shops, and an
outlook over the ocean. The lecation in Cambridge and Boston
supplies these facilitles probably better than any other in
the eountry. The Radiation Laboratory has oecupation and con-
trol of the National Guard hangar at the East Boston Airpert,
one of the largest and best equipped hangars in the country and

/;
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” now vacated by the National Guard Obsenvatiens Squadron

sinee this was absorbed in the United States Army. The Coast
Defense Station at Deer Islard in-the Boston, Harber provides
excellent facilities for first-class c@operatian in testing
land or seabgmrd equipment intended for sea patrol. Orig-
inglly the M.I.T. Electrical Bngineering and Physics labora-
tories were a great asset, although these have now been so
far outgrown that they are no longer comparable with the
airport and harbor facilities in determiniﬂg the leecation

of the laberatorye.

The events which led to the selection of M.I.T. as the
sponsoring institutien for -the Radlation Laboratory should be
made a matter of record. The Microwave Committee first con-~
sidered the new Cyclotron ILaborateory of the Department of
Brrestrial Magnetism of the Carnegie Institution of Was-
ington as a suitable lecatiloh, but soon abandoned this idea
because another NPRC activity had already become established
in these quarters and it was even evident that the Radiation
Labg§a§§ry would require more than the remaining space there
available.

It was next arranged with the Army Air Corps te estab-
lish the labeoratory in a temporary bullding on Bolling Field
in Washington. This womnld have been a central lecation with
airplanes available for practice but witheut the advantage of
look~out over the sea. However, immedistely: prior to submission
of this recommendation by Seetion P to NDRC wor# was received
from the Army Alr Corps that a change of plans made the Bolling
Field location impessible. Drs. Bush and Loomis asked whether
M.I.P. could make space available and could get any faeilities
at the East Bostorn Alrpert. I telephoned the situation up
to Mr, Killian at M.I.T., who 'phoned back in a few hours that
M.I.T. eounld make available 11,000 sqguare feet of good labora-
tory space and the National Guard hangar at the East Boston
Alrport would soor be available. On the basis of this informa-
tion, NBRC proceeded to make the eomntraet with M.I.E. for the
establishment of the Radiation Laboratory. Sinee that time
M.I.T. has handled the business arzangements, but the selection
of personnel and the technical direction of the program have
been in the hands of officers chosen by Seetion D-1.

VI. Badiation Laboraterz as a Coordinating. Center

: The signifieance @f the Radiation Laboratory. as a coordin-
ating center for the entire migrowave develepment of the ceuntry
may not be entirely appreciated. During the past menth, for
example, more than 800 offieial visitoers from the Army, Navy,
Britain, Canada, Ameriecan manufacturers, and NDRC contractors
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were admitted to the Laboratery. At the monthly Mierowave
meeting in Washington, this work is further coordinated under
the chairman of Section D-1 by bringing together reperts of
all impeortant developments or progress in procurement during
the month.,

The Radiatien Laboratory is cooperating with the Army, '
Navy and manufacturers by taking the lead in establishing
standardizing committees to agree on important standards as

.-soon as this proeedure seems Justifiable and thus %o guide
" the direction of procurementprlior te the time at which the

Army and Navy standardizing committees take more permanent
action,

Section D~1 Technical Alde located imn the Radiation Lab-
oratory is chairman of a committee, comprising also an
Army and a Navy representative, charged with preparing
periodic pregress reports on matters of Army - Navy procure-

ment and industrial production of micpowave equipment.

Recently the Army and Navy have requested NDRC through
its Radiation Laboratory to coordinate certain microwave
developments planned to involve the cooperation of several
manufacturers. This activity is definitely in line with one
of the direetives in the Executive Order 'establishing the
0ffice of Seientifie Research and Development and Seetien D-1
has reeently been engaged in the task of formulating eomtracts
acceptable to all parties whereby NDRC, through its Radiation
Laboratory, may act effeetively as a eeordinator of industrlal -
developments. ,

VII. HMicrowave Contracts at @ther Iniversitles -

It has already been noted that the principal dispersion
of microwave aetivity has been among the manufacturing industries;

Prior to 1942 the only university contracts in Section D-1 have

been with M.I.T. and the University of €alifeornia.

At the next meeting of the Microwave Committee a comtract
will be proposed for the establishment of a tube research
laboratory at Columbia University to operate under the direetion
of Br. Rabi. There appear to be excellent reasons for estab-
lishing such a laboratory outside the Radiatiom Laboratory but
in close cooperation with it. It is hoped that this may develop
into as much of a center in this country as Dr. 0liphant's
tube laboratory in BEngland. A group of minor ecomtracts is being

arranged with perhaps 15 or 20 educational inmstitutions, ome of

these, the Brooklyn Polytechnic Institute, was authorlzed at
the last NDRC meeting. Others at Purdue, Cormell, Bartol

and Georgla Tech will be recommended at the meeting next week.
There may be a dozen more of these In the near future.
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They have to do with the development of measuring imstru-
ments, or of specific components, or research of basie phen-
omena, or measurements of physical and electrical properties
of materials, or of short wave propagation. Iach of these
projects will be set up as an independent contract under
Section B-1, but each will have its technieal liaison connec-
tion direetly with the individual In the Radiation Laboratory
who would be most directly in a position to utilize the
results coming from these contracts. -

The long-range navigation project, which was one of
the first initiated in the Radiatien Laboratery, has reached
the stage of preparation for field tests under Naval operated

-econditions in eritical areas of the Atlantic and perhaps.

later of the Pacific. The Navy has agreed to cobperate in
these tests to be carried out with equipment designed and
provided by N.R.R.C, Contracts for the production of this
test equipment from Harvey Radie Company and R.C.A. will be
recommended at the next meeting. A search is being made

to find a suitable contractor to caryy through the tests
wlth the Navy. At the present time Melvllle Eastham has a
small group in the Radlatien Laboratory, rather separate
from other Radiation Laboratery projeets, who have handled
this prejeet very ably. The obvious thing to do would be
to put the subsequent tests in their hands. However, they
could be handled: through a separate cecontraet and with another
institution than M.I.T., if desirable, although it would
seem to be an unneecessary waste of background tlme to make
& change in the actwal technical persornnel involved.

The Radar counter measures prejeect was set up at the
very urgent request of the Navy as an ultra seeret affair.
Br, Terman of Stanford Bniversity has been put in charge of
this projeet and is assembling a staff and has been assigned
space in the Hoed Bullding adjacent teo ¥.I.T. grounds. For
purposes of secreey, as well as of best performance, thils
project should be rather separate from the Radiation Laboratory,
but it is diffiecult te see how it could be got effectively under
way without reasconably convenient one-way centact with this
laboratory. In eorder to get the project going, the Radlatlon
Laboratory has thus far sponsored.it.. If the proposal now

"befpre NDPRC is adopted, this will be set up as a separate

project with M.I.T. as the initial eontractor but with the
understanding that it will be transfe;med in its entirety to
a d@ifferent centractor Jjust as soon as a suitable one can be
found. Sectien B-1 feels strorngly that Harvard University
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should be this contractor. It has about.the right location
wlth reference to the Radlation Laboratory and several members
of its staff will be important members of the RCM staff. I
hope that President Conant will soon feel that it would be
proper for Harvard Hniversity to accept the responslibility for
this contract.

VIITI. Field Research Stations -

Adtivities -

Although fleld research groups are already in action
In varlous centers on land and sea, 1t 1s probable that a
small number of important field research stations will be
established. The first of these wlll undoubtedly be in con-
nrection with the “Tri%ger“ project in Florida. The Army officers
in charge-of "Trigger" have expressed enthusiastic approval of
the establishment of a microwave field research station under
NDRC direction t@ operate in conjunction with "Trigger'.

of necessity this fleld research station should be in
extremely clcse contact with the Radiation Laboratery and
should %kn part be operated by personnel on leave of absence
from the Radiatlion Laboratory. OCther personnel may similarly
be seng to thls station by the irdustrlal or ether contractors
of NDR

I have written ir an exploratory way to the President
of the University of Florida, without giving detalls as to the
nature of the proposed pr@ject and have ascertained that the
University of Florlda would be willing to undertske a comtract
with NBRC for™ the buslness management of this field research
station with the understanding that its technical direction
(1ike that of the Radlation Laboratory itself) would be sup-
plied by Sectlon D-l.

It has been suggested that a somewhat similar statioen,
primarily for tests of ground borne equipment for harbor patrol
and antiaireraft fire direction might advantageously be estab—
liskhed at Fort Momroe in order to come somewhat cleser to war
operation conditions than now appears possible &t Deer Island.

IX. Army-Navy Procurement Besulting from Ba&iatien Laboratory

At the present time the Army and Navy have placed orders
for 3732 sets of microwave equlpment of 1C different types with

.11 companies all of which have been developed in protetype

form by the Radiation Laboratory. There is reason to belleve
that even this large procurement will be greatly exceeded by
orders for equipment now on test. or nearing demenstration and
test stage.
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X. Bersonnel Problems

Of course the basic personnel problem is to find enough
men with proper gumalifications to ecaryy on the work now in’
sight with the desired dispatch. This has been continually
the moest pressing wpoblem of all of the Seetion B-1 contractors
from the beginning. Remarkable progress has been made in the
training of men in the Radiation Laboratory both feor its own
purposes and for industry and the Radiation Laboratory has
assisted to some extent also in the training of Army and Navy
personnel through the E.S.M.DP.T. program.

o As.to the staff of the Radiation Laboratory, there are
ke variety of problems which have caused anxiety but have not
proved serious. Chief of these is a decision regarding the
next academic year's appointment which arises each spring
when the universities are making out their budgets and the
personnel have to decide whether or mnet to request ceontinued
leaves of absence from their own institutions, although
government action on the budget has not yet beern taken se
that the persomnel of ‘contracting institutions, and the
institutions giving leaves of absence have to .absorb the
financial risk.

. What may beecome a much more serious question invoelves
the technleal and mechanies staff more direetly than the
scientific staff and has to do with the competition in the

mater of wages. There is probably not an individual in the
entire Radiatien Laboratory who could not step inte an indus-
trial position at am equal or higher base rate of pay for
a 40 hour week and with time znd a half for overtime -on
Saturdays and perhaps double time for Sundays. The Radiation
Laboratory is now operating on a -6 day week, with considerable
voluntary work on Sunday. The time may ceme when the basie
pay rate will have to be raised to come cleoser to meeting
industrial standards. Already the situation has foreed M.I.T.
to raise its regular mechanics wage seale since, in spite of
the differential between temporary and more permanent Jobs,
widely different wage scales can not be long maintained side—
by-side.

XI. Future Badiation Laboratory hocation

To provide realistically fer the future growth of the
Radiation Laboratory while still retaining the advantages
of the Hast Boston Airport and Beston Harbor laboratory and
testing faecilities, Section P-1 is recommending the rental,
if possible, of a sultable building not on the M.I.T. grounds
with at least 200,000 square feet of fleor space. Such a
building shohld be convenlently located as regards transpor-
tation facilities to the East Boston Airport and also, if
possible, to M.I.T. The Radiation Laboratory would retain the
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present roof laboratories at M.I.T. and as much other space
as might be needed, but would relinguish at least the more
scattered aspeets of the space now being used in the M.I.T.

7 The entire history of the Radiation Laboratory thus far
: has been one of continual over-erowding with step-by-step
relief never large enough to accomplish the ebjective and
I always involving gome loss of time in transfers. Rental of
: existing space, if available; would be the quickest and
' cheapest golution. If such space can not be found, the
alternative appears te be qulck construction of temporary
type of bullding to extend the present laboratories.

Karl T. Compton






