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y 5a6A'6nglUB inaEuiacwurer8#' xue uo^uu vx yvHv*wvv *y^—.ww^„ -t-j- ”iiL’'i%V’‘^ri *
tk?pTOteelfaM^?<et^ii^^ charts
y tionWOWi^W Blix^Jk-SaMel^a^C^nfsu^ r

- ss^!Dh#^jreiimifi^^ ’4^^
' ieyelopiiig 3000 lbs, .per' sq. taVr* b
' strength was Pontemplatbdx This design would provide protection against a 500 J 

lb. WtW®£^‘ 'M#t*#' gbhera'p^oseFM^ ^.;iit
” ifraF&e^'iM^b^t^ 'the^btiuctbre^bhould^e-designed Mb

, r#WF#4hWHbi. liraoFpBrci^bomb  ̂ the concrete in <
’ largeSomber, of column'footings had already been1, placed and column forms and re-.

" -inforciMW^bek^ It^mtwW^ this-office■ itefr^ W^
„ -^y^Wt^lWh^inax^^ W»B®^^^WtracUoi('f
f Mfead^ciw^ of Me" soil in addition to the load cabry-

•
ing capacity.,of Me footings was the factor that limited the addition of weight, s

.. ^inkthe rohf &>»*^ ^W^i^^ rbof^thfcknebs abd*52O0 lb. per-sq^
^io^Wb^^^ found that defense against a 100Q lb. armor piercing bomb h^d |

been provided, aid. this design was approved on *2 OctoMr 19^2. To obtain con^; 
Crete Mat ^^<5^/ iftWh W% ^g^^^^^S^y 
of cement to the ^x/'*hicfc~ inAurn cause's Ahelgeneration'pf\a’^^ 
heat in't^settj^i^ th^cow^ete^^gr'of •contracW^mkiihfc^b^ \
2’ lifts and to d^elbp^bbhd8bMwe:en MbMaye^^ of .^V0? °^T^- \

the location of W^n^tfW^ We^ite'^SelSSrS I]»»^ i»^^^.  ̂
Elected *hearer Waiele Gulch to shorten the entrance and-the

lireAbfe pfBWHoixi^t^l^^

and^er>ol^^^^ J\BS*feXT ^ .^' «S
^w 1^^ ^r®^
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d||||Jiyfe^^ humfdity^bn^^ ^ral^ns^iae^; j;epa^i4
■||r|Mps|l£\ the. underground lt^/|^i&^^3^*^
Wi-IHR^0*^1^*^ *^ ^®^® ^^-^ w ' '^’^■W^' ^“^i draffeyentflat ion. s^siem^jfasj £|3siiiid$|$£i44^ ^ ’
VryairswereJre4^red'-tMt..it^oi&d-.beihep,e  ̂ daptdofAtlie*^^^
jc6:;aiW^0^floor ■ areato-obtain .proper;.distribution-ofthe: fresh;air. X .^^^li-• > w 
XjVtionAlt: would be practically Impossible totpreyent-jan-increase ilriiaUve^iaity

^^F^IrjIw^^-Y^'*'1^^ ^e^r ''
'%%?^i|^ 4^X$S<relfi^ran^^ .pad hot^ateri; hire ^yt-^
■i.>*i£t^||^^ units idiicdi accomplish the.necessary cooing'wd X 5 '
X<j^eiium^^eaii(fti^ :;&H&^#*^^&argp^<lh$t«JJai£^s^41^'^^^  '
V'X$sW^l^$?££^^e ^^^i^®^®*?’®*^

V. ls...h^x£'®u/';O^®r;.tb;.^bi£te'r.':dlte^.^he:i^ another
^^^^^^NUi^kf i&t^M gasoline ;^wered--; vehicles. ln.;ti^«J^^ionX^^
/ yMrupjtiird^^^ a^i^ecth^'to prey&tithe ac.cuiihtratipn-^^^ it yas X

;*e?9.®sa^<to'provides*- fOrcedTdr^^
V ports.:thxpugd)iut :th^.4isrigti^o<;the istsMtae^i^?#^^ ’^v^-^ XC -

* Xfe ;, ^he .problems inTOlvedt’An'idesigns,:pf the >stah4by ;Power planta^ water ksupply- and 'X
p sewagei disposal systems,XW6d^rame:tfsiipp>?build^  ̂ have .^een^
7 coveredXin other portions^df the history^. * » / < * • ' ’ ’ ’ '
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- 5,’ ^1 statements mot ^ecifical'^ in.'the. above Section ^^ are
based .on informationxdbtalned ?ftorn Jrancis J.*-Sailer ^.the Design Division, ,Oahu 
Engineef.Service,’USABHDRlG^ortArmstrong,'sOahu^Ij A^ -5 «-..„ j«t a, ^
* Vs-V?# ' <^W^-.^A'®£i^$|^^^ ' ^.; /

S.^Otheritemsof;description requested, in the basis correspondence directing 
; this report - jdUjbeycoverei-herein^ith letter, yefprencps.corresponding to letter 

items hf./basic letter, paragraph 2. , f > *
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L * i'5?® ^S^&^^^lSWS?^ ^JS4® /S**?^^^ i ® % 1'^4 j?u ^-v^J-"- ^./. y«^
X<V ?;>»y.®ie’slze,of the^structure/and the-^usable area are.JesGribe^inJhek 
-^^Moye’L'WM^/ ^wp^^g ^, S&'g'^ pzont.^ ^.g?< ^a^ ^*" 

’^s',% ^^^ s^j: 41-».®t^l *s*4_$ ^; l^^il^ts-? wo?:^-..,:4';-^^ ^»J?
V- ^ 5^? ^«1) The^geological fornation^lhe^itg. of the^toilding^ 
X^^^l^g^l^^eHoll^struptwe-dciprqdn^
5;^#?- fybriginad;^ra^<^,|^^^^^ ^^s
^^^^s.^ ^W agrictOtureXH^dt^h^hej/lcnd^m^^Ji^LM^^^
^ f^^^. ^ °^- varying tizt^i^ares said.^ Ig^^j^^ g, in^ioe^Jtlie^.' ”
■fW iW^^/® hafdest.;.centersAOf;£the.voriginai^ayai§yiler5Sp^e£ :^

:-‘?; ^^y ^s^^ having: Jbeen?-comple.telyf &$ini&gx^i^.4i>j^j^^ ipwe^jo^ipg^f _ 
y^^l ■Xft-V'.v.x tlteiexcayatipn-.forLthe/bpijyLii^tl^iir&W']^ .

_ a«sk3*^< ^^^s -'solids work,^jdiereas.,?;certain pj^i^ areaBXar.e(j4nj'variati.pn .stages
£ 'L^m^a^, of illsiategration.'eg&gcdg&^QgubWjg^^^ '^

; 3MW; ^< W ^^. y^ ^ ^ .^^‘x^y.^^ j^ ii^i *fe^

*e^yS^y^s|> ,^SgStd’th$<st:i^ture’,?A<Emergeh^
t ^ 5’¥?.,&' f'fe^^j- f^outM &dniab. 8^. tgigii^^^ ,|^|d^for
?i)^ sy W^iS®n;B^ biitybheWtjmnel^^^ Kv3!^|Bei|^^

' trance as mentioned, above was byk2—lane road, through a tunnel* 1176* 
’ - long leading from the adjacent gulch. . .z \ /
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” 1 yA^A^ A A1) Transport facilities, v consisting of a 2-lane paved road, were
. .^~^X%WM^^^I^^^^W^^W^ei^^WW  ̂ ^^ding^

^^M^g^^l^g^^p^^g^owest flpor, or ^road level
-^4bt:theAothefSti?b-.floors** =C-A^^

’^^i^SW a/^W>W®^ W x8^1^'^’, ^M?,'V -^^ ^^M'W' ventila-
^A-^y^ ^i^n And.Trnderground.-tb^ 'A standby 'p6§er|laiit,"

" |^e^mgfaia^j^#^Saip^fo|^ ’

%A^S>. |?.i^ ifes ^WL'^A Wf*; U5X« •? .MW''**
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K3)i^e.^$£r^pply-.was?obt^
K^ A-'-vV^ .^ y%2yta^M#^®W®^#e|M ^ ?>
^ /-v^ ^^‘^^^W^^^feWsh?^ ^ few ^?^?"4i
B^^’'^^^WM,!Ci^‘^ ^?^i^ ^ W% fe^-sM- w >1^6 u« ^^5ij In 2“ 

^^^.’c^^A ^ ^#-#'^. ®-#*^'^ ^8 ®wA§^ w A iAa.«Ai£;V^ ■

^A |ising£l£rep^ elW^hiaMP^ ^;the:,disti,j.'i#^g’ jmeddum... *„
’ ' ^pn^oisyArb^A^^ airi The bystem provides .eight changes of air

' $®^- $^^^^^ 3»000»900 cubic feet introducing approximately SO,000 cubic
^L /£ - f^eet .ppr |ra^tX>?^^^J^'^ XorMsSt?^ 'I^al©?®3lsl8§&^

» - ? 5 ^ei^£^a£.i|ifeij£^g^^ yjl. .©f ^^^i^ite^.^a^
^ _ yi scops 3»ype,^ f<l^^(^)i^^^^$^^^r|^^^^ -

t l’ evaporative/otAL^4$^ ^ "Wss^A^W^^i^^lP^F^
* of theceoliz^plant,^^^^ AhreeXevaporative^ cbndenseVfrequ^^ ,OOCLcubic,

feet per minute ^sj^t ®^a^?^#i!^.lM^'^ 
total* \ Because Ali^M.3nictjjrew^s,.,ne^ ^l^^jn^^^jjo^^
allotment for whisq^.it-was originally designed, one third of installed" capacity ' 
has been sufficient to maintain temperatures of 7$° ^ continuously in the structure.
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* A determination of pyerall plant.-effici.en<3r? has neyer.:been- ^mi^ > <
mverieeiiiMilatlB moreiihanj^of .design A$^>y^P^A^^A^^ \
;'iaato”<WBe \cqii®re®y ni^l!^^#;^^^ wqhqisefeiitq ac^as ~ \
e^femottfl^ge^^ ,aa^e&^r£^®^yi|^^j^jagj^f$  ̂ * '

" ^systemitji^is duqt;;^ the niq^ ,sqj^i|^fiil$s^ ‘
- y<le-3A8ii9ne|^j&|A*<^ windblov/s.;'Automatic self-cleaning filers’"
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CUi.‘^eMaVchlng*M^iprwas~lqcatMi#eaH5tK®^

y&oad$at<grt^eyintoAx:Qncret.eabucke_Wand^^ 
^.ipl^^n^l^e^excayatl'o^W^K^^^
*$t^&|*^££^^ r^s^:^Mui4B' vsdks^fe constructed.
^’^^^||i^jsil^8>.'a^ were ^w^iirip concurrently with .the in- 
^M^^W^^W coXstanfoWm* V^^ ‘$2’* ithick
•££rS?pj||||^|^'^^ ^hb-p£-;5200 lb. concrete re-
.;^|||^l£^^^ contents for mass concrete., approximately

«^>rprevent expessive accuiralation of
f^^'oiW’i^tiQnrit was necehsatyItp plabe .the,Tconcrete in 2’ 
^p&8^*|t^mirfac6jof • each-'liftyxas^thenj^^ jor water
FSW^£&^$£^ Pr^H9^?^ ^?^. characteristics*’;
.?/W?^imeeitheWomei,eijs iibd.-<str^intgage s -were' used' <to :'f oilow -
2^yfelqse3^ the^ structure 5diw^ J

.^'■(|^4ji^£t£j^:.<^  ̂ in. the impost account ijag records^ a
?4r£i^||&i&^Kutr«4tur&^^^274  ̂ .1

^StheJ&pjdsb.. butAnot-^ihAthe^^obryiafeaT^
. <5tu^elsf*?yu5ip"|estimate^ _ a
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5 9 Radio taael Mt Kaala Oahu tanel - oonerete floor 133® 1®’ 1®’5” 71 jpgs’ i 66@@- ^ ilii/ap© I Bv'^Tara b<'ie/^^.
’ ; ^ aa| reinforeed gunite i '
i ’ lining ’ TO

N
A

L ARCHIVES

1® J Pump House Waiawa Guleh 
Oahu

Cut and eover - sonsrete 
floor, walls- and. roof

78® 91 -~2®’ ‘6’6» 11, t^. ll?/??§' no yes yes X

11 ■ Radar Tunnel ‘ Koko Grater Oahu

1

Tunnel - eonsrete floor 
gunite lining

g4© 1®! 14’ 6'6*’ 4’6” 416® 11S/22S yes no no X

12 ; Repair Depot- [ Wheeler I’M Oahu Cut and eo^ar - eon- 2j6,W 
orete - 3 stories deep

121 25®1 15' 2®’ 416® lls/22® yes yes yes X

13 Storage Tunnels ; Wheeler Rid Oahu 31 tunnels - ©onerste 
floors and lining

77,4@® 12' 1®’ 6’6" 4’6" 6?®@ 11©/22® ---ho no x X !

1R Telephone Rx@h Gen Lyman Eli 
; Hawaii

Cut. and eover - generate 
floors, walls and roof

13®s 1® ’ 6" . 25’ 6’ M 44® lie/22® yes yes j yes

15 Radar Tunnel Kokee, Kauai Tunnel - ©onsrste floor, 
gunite lining

g4@ 1®’ iR’

।

6’6” ' 4’6” 23©® ll®/?2® yes no no
! |

16 Telephone Excho Bar-king Sands, 
Kauai

Cut •& eover - ©onarets j 
floor, walls & roof■ 1

734 SI I 28’ o’ 4* 44© 11$/22® yes yes

; 17 Storage Tunnels ’Barking Sands Eld 
Kauai

Tunnels - sonsrete floors 
gunite lining.IS tunnels 
total as follows; 6

4

72 ®@ 
(12®® ea)

33®®
(825 ea)

12’

12’

| 15’

i 15’

9’

6’6'1

9*

;4’6" ■

23g®

?3®t

111/22®

11®/22®

no

no •

10

10

‘no

:no x

>

! / 1
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aala Oahu Trasel - oonsrete floor 133® 1®* 1®’5S 7’ 3’6" l 66®@- * 116/^2® yes yes -yes x Boek Existing tunnel pres
asi reinforeed gunite j ^7 "being enlarged. W

‘ ' lining ' ~ be used, as a TH? Stat
'Tunnel to haw a heat 

/ ■ unit. Estimated so®©
date - 1 June l^S

REPRO
DUCED

 AT
 THE

 NATIO
NAL

 ARCHIVES

•wa Guleh 
u

Cut and. ©over — eonsrate 
floor, walls- and. roof

78® QI- ' "2f’ •6’6" M6"-‘ 11, ®if® ii®/??@- no yes yes X Dirt "Booster pump house,on 
War Reserve AvGas pipe­
line c Used, only oecas— 1 
iorally. ।

> Crater Oahu Tunnel - eonsrete floor 
gunite lining

84® 1®I 14’ 6'6“ W 416®, 113/22® yes no no X Roek Power & transmitter room;

ler Fli Oahu Cut and. soter - eon- 236,369 
erete - 3 stories ^ees

12’ 25® * 15! 2®’ 416® ll§/?2® yes yes yes X Dirt 1st floor is used hy •
USABPAC, 2d floorby 8®th 
Hngr Topo Bn, & 7i floor 
hy PaeAirCoa Air Meehaaia 
Sahool and. storage. St rue 
turs has a re informed.
®on@rete roof, slab 1?,' - 
thiek.

ler Fid. Oahu 31 tunnels - eoserete 
floors and. lining

77,469 12' 1®’ 6’6" 4'6" 69 @@ ll®/22®
1

so’^^ao no X X ! Rook Asao Storage

Lyman Fit 
di

Cut. and eover - eonerete 
floors, walls and. roof

13®6 is • 6” ?5’ 6' 4' 44® ll»/22l yes pes y®s X Roek Telephone Exshag®

■e, Kauai Tunnel - ©onsrete floor, 
gunite lining

gU© 1®’ 14’ 6’6" ’4’6" 23©® ll®/?2® yes no

5

no x ; Rook Tunnel is presently not 
in use due to eave-in of 
tunnel. Future planning 
eontesplates enlarging & j 
eonerete lining the tunnel' 
& using it as a combined 
reoeiver & transmitter sta.

:ing Sands» 
uai

Cut ■& eover — eonerete j - 
floor, walls & roof 1

7* 8’ | c.01 • 6’ : 4’ 44© US/22® yes yes Tyes X Sand Installation is on a 
standby basis

ring Sands Fid 
lauai

Tunnels - eonerete floors 
gunite lining.IS tunnels 
total as follows; b ?23@

(120® ea) 
4 33®®

12’

12’

>

I 151

’ 15>

'9*

6*6"

' 9!

1.416"

. 23^

; 23®®

ll®/22@

11$/?2®

no

no

ho
1

:no

‘no
I /'I

Rock Bomb storage
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(13) (14) (15) (16) (17) (18).A ...—-- „.

Field, Tunnel - esncret e 68 35 13 *3" 17’ 7‘ 230 0 110/220 j n© ns n© X Dirt AvGas fuel storage,, Six

Fid Oahu

Kiser and lining

2 tunnels - concrete 3000 9’ 10’ 6'6" Vb” 2300 110/22.0 J n© n© n© X Dirt

50,000 gal® tanks set « 
cradles .

Bomb Storage

Field

Risers and linin g’-

Tunnel and cut-and-

(1500 each

, 1^5©

)

12* 171 7’ 3-’ 44« 11®/22® yes yes yes X Dirt Telephone Exchange, in-

hua Gulch

Gover-eonerete Floors, : 
wall and lining

Tunnel - conctete floor 366® 1?1 15* 6»g« 4t Life lH’/22® ye.s Jes yes X Dirt

stallation is on a 
standby basis

* ACS Transmitter tun-

hua Gulch

concrete lining

Tunnel - eonsrete floor 2775 151 6ig» Ut ' “16® ll@/?2@ yes yes yes X Dirt

nel

ACS Deceiver tunnel

ter Oahu.

concrete lining

Tunnel - concrete floor 63® lg» 14? 6’6?’ h ffj! 4®o@ ll®/?2® no .no no X Dirt Radar radio receiver

co

o5
be|* i

unlined walls and esi 
ing

Tunnels - eonsrets g®@® 12? 12s 7* M 416® 110/22® yes yes yes X Rock

tunnels Tunnel is pre­
sently abandoned due to 
eave-ins. Future planning 
contemplates lining with 
concrete throughout. In­
stallation is known as 
"Little Eddy"

LU X

Id ^

. flnara and Hsia?

'^^./sf'ci vav^Asi 
J-&Q&. ^  ̂^ -nuOHin, 5<M@® 16? PS? 12’ 416® 119/^2® yes X Dirt Tire and tube storage

Q3IJISSV' jukKi ;
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Sterne Tunnel ®ell@®8 
Oahu

Field9 Tunnel - e©ncret e 
Fleer and lining

2O ^terage Tunnels Beliefs Eld Oahu 2 tunnels - concrete 
Risers and linia gr-

Telephone Exeh Bellows 
Oahu

Tunnel and eut-and- 
eover—eonerete Floors 
wall and lining

unrel Xaukonah.ua
Oahu

Gulch Tunnel achebe
concrete lining
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Radar Tunnel ft er Oahu Tunnel - ©onsrete f 
unlined walls and c 
ing
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f " 230 0 110/220 | ne na a® X Birt

4’6" 2300 HO/220 ■ a© n© ne X Dirt
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(i) _ (2) G) a)

1 Storage Tunnel Sellers Fields Tunnel - ©snoret e 68 35
Oahu Fleer and lining

(5) _ (6) (71

13’3n 17’ 71

2. Storage Tunnels Bells® Fid Oahu 2 tunnels - concrete 
blasts and linin g’-

3000 
(1500 each)

■ 9. 10 s 6’t

Telephone Exsh Bellows Field 
Oahu

Tunnel and eut-and- 
cover-eonerste Floors, : 
wail ana lining

1^5© IP’ 17' 7‘

n I’ 'Radio Tunnel Xaukonahua Gulch
V&&U.

Tunnel — eone irate floor 
concrete lining

366© 1?’ 15’ ’ 6»g

5 Radio Tunnel Kaukonah.ua Gulch Tunnel - concrete floor 
concrete lining

2775 1?’ 15’ 6’S

6 Radar Tunnel Ft Shafter Oahu Tunnel - concrete floor 
unlined walls and cell­
ing

63© 1®’ 14 ’ 6’6

■ 7 Air Defense Con- 
, trol Center

Ft Shafter Oahu Tunnels - concrete 
floors and lining

g®®0 12’ 12’ 7’

3 Sub-assembly 
depot

Schofield East
Range Oahu

‘ Two intersecting tun- 
Inels - concrete floors 
’and lining

59,9®© 16’ ?©’ 12’
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MEMORANDUM FOR: THE UNDER SECRETARY OF THE AIR FORCE
ATTENTION: Brigadier General W. D. Eckert

SUBJECT: Report of Project Officer on .War Department Mission 
to European Underground Factories

1. Inclosed are copies of the reference report and 
memorandum to the Chairman, Munitions Board setting forth the 
comments of the Department of the Army on the recommendations 
set forth in the reference report.

I AuthorityA^f^i-

DEPARTMENT OF THE ARMY

OFFICE OF THE ASSISTANT SECRETARY
WASHINGTON, D. C. ^ ''

vitv .—jAr'"'"' *7* £

i
J

2. This report is forwarded for whatever action your office 
may consider advisable.

G. K. HEISS

2 rto o

2. Rpt of Project^" j^| 
Officer' ■^tntdup )^

Colonel, G.S.C. 
Executive

ie
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department of the air force
Headquarters United States Air Force 

Washington, D. C.

s
■i

1 MEMORANDUM FOR: -^
aS? 1

1
4

SUBJECT: Underground Manufacture of Aircraft -Or

^•W 1# * Reference is made to •the'’ attached ^Report of ^, 
Project’Officer on W.D,' Mission -■European Underground Factories'.” 
This report was submitted to the Under Secretary of the Army in 
accordance withanAir Force commitment. Aside from'its valuerfor 
reference purposes, no action is required*

2. The mission referred to comprised Air Force (W^D.) 
representatives and representatives of J*'Gordon Turnbull Inc., 
which firm has a study contract in connection with an Air Force ; 
pilot underground jet engine facility* The technical and engineer­
ing data obtained and lessens learned by the Mission are being , .^ 
incorporated in the Air Force study contract* |C

■t

f
I

1

2

3* The underground project is divided into three 
Phases* Phase I concerns the study" aspects of the program. Phase 
II concerns the construction of the pilot plant, and Phase H con­
cerns the operation of the facility. Phase I (study aspects) is 
further broken down as followss-

■J

Item 
Item

Item

It is

I, Site and Comparative Cost Investigation 
II, Technical Studies - Manufacturing 

Equipment, Related Services and Drawings
III, Reports - Summary, -Analytical and 

Pictorial

planned to use the facility as a laboratory
to develop technical data and experience in recognizing, segregating 
and solving problems incident to underground manufacture of aircraft 
and related equipment*

5. The Air Force contractor has recommended a site at ; 
Greer, West Virginia as his first choice* The site is a limestone 1 
mine having an overburden of from 200 to $00 feet, a ceiling height | 
of 35 feet, and a total potential usable area of 1,200,000 square J 
feet* |

6. The contractor has estimated that a pilot under- ( 
ground plant at the Greer location, comprising approximately 14.00,000 f 
square feet, will cost $7,056,7113. The item for construction of the |

1
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ADDRESS REPLY TO
IE BUREAU OF YARDS AND DOCKS

AND REFER TO

.SC N12-3/A16-3
D~6A/aak
I&D Serial 003691

NAVY DEPARTMENT
WASHINGTON 2S, D. C.

From: Chief of the Bureau of Tards and Docks
To s The Army and Navy Itaitions Board

Subj: Caves and Underground Sites in Antilles Department - Report on

Ref : (a) ComGenAAF Secret Itr AFDRP-3, TGB/evb dtd 16 May 1947 ^
to BuDocks

1. Reference (a) and the enclosure therewith entitled ’•Report on Investigation &\ 
of Caves and Underground Sites, Antilles Department” were received and reviewed \V 
with interest. An appropriate record has been made of this material for fata^,^" 
reference,

2, In accordance with the request of paragraph 4, reference (a), the report £
is forwarded herewith, togetherjwith a copy of the reference, for filing, K

Enel. (HW)
1, Subject Report and 

copy of ref, (a)
w. H. Smith
By direction of Chie,.

cc: wo/encl. 
Commanding General, Army Air Farces 
Washington 25, D, C.
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ADDRESS REPLY TO 
THE BUREAU OF YARDS AND DOCKS

AND REFER TO
. SC N12-3/A16-3

D-6A/aak
» Serial OO369I

NAVY DEPARTMENT
WASHINGTON 25, D. C.

Worn: Chief of the Bureau of Yards and Boeks
To 3 The &W and Savy Munitions Board

Subjs Caws and Underground Sites in Antilles Department - Report on ^

Ref : (a) ComGenA# Secret itr OP-3, TGB/®vb dtd 16 May 1947 <
to BuDocks a£

1. Reference (a) and the enclosure therewith entitled ’’Report on Investigation * 
of Caws and Underground Sites., Antilles Department” were received and reviewed X 
with interest. An appropriate record has been made of this material for future 
reference. I

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

W jT Smith ^
■by direction of. Chief of Bnse® ^i

Rael. (W)
1. Subject Report and 

copy of ref. (a)

cc?
Commanding General, Army Air Forces £
Washington 25, D» G,

AFftorr
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x^ Sources of Information.

1* As Mil fee noted, the information compiled and presented in this 
study has been based largely on persona1^ investigation., and on exploration of 
cava sites themselves* During Ishis project the Department mas assisted in its 
preliminary studies by the following personas

(a) Farmer Head* Bureau of Mines, P,L
(b) Ferner Assistant Head, Bureau of Mines, P»B«

‘ (c) Commissioner of Agriculture of P.8.
(d) Head-of Soils,
(e) Engineering Geology Professor, Agriculture and Mining 

College, Mayaguez, P.E.

B» In addition to preliminary infomation gleaned from th® afore­
mentioned persons* various technical publications* were consulted which dealt 
with insular geological information. Another fruitful sours® of information 
on the subject of ’underground caves and sites in Puerto Meo was th® records: 
and archives of the late Mr. J.H. Fallon, who in 1915 made an extensive study 
of ths subject, with a view of determining the extent and richness of the guan® 
deposits present in th© caves of th® island. Hr. Fallon's records disclose the 
oxi st ©nee of 106 oaves in Puerto Meo proper, ^fortunately the preliminary’ 
Investigation disclosed the fact that the records containing detailed data on 
each of the 106 caves had been destroyed.

II. Actual Investigation.

A# Attached. Map (Inel.l) indicates the location of caves on which 
Information «s gathered. The®® eaves nearest to existing military facilities 
arc show by @ , and those shieh are not particularly eloss to existing
facilities, or which are mor© or less inaccessible are show ^ @
Gily those eaves were explored which were deemed to be conveniently close to 
listing Ground Force and fcwl facilities to warrant consideration for usage 
as underground shelters. Thus, th® caves near th® westerly end of th© Isle .nd 
ere not investigated, although they might be suitable for use as uaSargKrtind 
shelters by th® 24th Composite Wing ( Borin qum Field).

* “Th® Geology of Puerto Meo**, H.A. Meyerhoff
‘’Scientific Survey of Puerto nice”, B.Y. Academy of Science
*’Bat Guanos of Puerto Si co and their Fertilizing Value" (Bulletin Ho. 25)
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B. 9a th® basis of the information secured during the preliminary 
investigations two localities were selected as suitable, from a -tactical 
viewpoint. Th® first locations indicated as B*1 and show by @ 
on the attached map is located in the vicinity of the town of Juana Mas, 
located along Insular Highway &»14 approximately six miles north of 
Issey Field. Although there ar® four eaves in this area, only one was 
^&e£*T£e second location, indicated as Ko.6 on the attached map, and 
shorn by @ , is located in the vicinity of the tom of Aguas Bumas, about 
13 miles south of Fort Buchanan. The latter caves are located about two miles 
from the nearest public highway. Access to these caves is by a footpath over 
rather rugged, hills..

G. Cave.

The investigation party, following the route shown by the broken line 
on the attached map, proceeded from San Juan to Juana Biaz along Insular Highway 
3o,l, and, branching off at the ■ latter tom, advanced to within 3/4 of a mile 

Tof the entrance of the eave. Th® path from the nearest highway was slightly- 
upgraded until directly below the mouth of the eave, where it was necessary to 
ascend to an elevation of 300 feet above the footpath to reach the cave entrance. 
The entrance was tally 4 feet in diameter. After entering the cave, the party 
traveled on a level flooring for about ISO feet through a narrow, low passageway. 
Subsequently, the cave opened up into a large cavern, shown on attached photo­
graph, Inel 2. This cavern was found unsuitable for an underground site inasmuch 
as th^flpor slopes__appri3xiiBately 20°, and there is a circular hole approximately 
20 feet in diameter laths roof. The party proceeded to the next cavern, as 
indicated in photograph, Inel 3. This cavern also is on an incline and would be 
unsuitable for use as a permanent place of protection, since extensive work would 
b® required to fit it for occupancy. This cavern is infested with bats, cockroaches, 
and spiders. Several large spiders of the tarantula species were found on the 
vails of the caves. It was reported by the natives that these spiders were 
poisonous, but upon submitting a specimen to the local laboratories, no trace 
of any poison vas found in them. Their size varies from 6 inches to IS inches, 
then measured diagonally across the body and from the tip of one leg to the tip 
of the other leg*

Buenas Caves.

The investigating party proceeded by automobile from San Juan to 
Aguas Barnas via ..the route indicated by the broken line on the attached map, 
advancing to within two miles of the entrance to the eave. The remaining 
distance ws covered on foot ever rather ragged terrain.

The Aguas Buenas Caves consist in general of ta© separate sets of 
caverns, the entrances to which face each other (see Inel 4, plan and profile 
sketches). The first cave w ‘dntfered from the south yisee plan sketch, Inel 4) 
traveling generally in a north-easterly direction. Photograph, Inel S, show 
this cavern near its entrance. This part of the eave continues on approximately 
400 feet and outcrops over a small stream.
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Th© other series of caverns ms then entered, (see plan sketch, Inel 4) 

and. te® exploring party trawled through a passage-way about 10 feet wide and 
IS feet high far approximately 60S feet. This passageway opened into-a large 
eaw,!(fe*l) as shown in Inel 4. As the party progressed, caverns S6*s 2,' 5 & 4 
ter®’reached (see photograph, Inel 6). The party continued from cavern So.4, 
ascending along a gentle grade, passed through a small opening and then descended 
to a’ floor of Iotss? elevation than that of cavern So.4, where a neater . fall was 
reached. The calcify of the underground stream was estimated at approximately 
100 gEtllo&s per Schute (see photograph, h®l 7). ; .

, The guide employed, at th® site, Ao professed to know the entire daw, 
stated that there were additional caverns Aich would require a week io explore. 
As BBeated on the attached-plan and prefile sketches, the available! spas#- is 
extensive. The cave, in general, is dry, the floor is level, and the; gasi^pal 
$°£S$l2B~i^tS£?!Lj^^ Ventilation |n th#..eave
w vary good, the temperature was estimated at approximately 74° with relatively 

-.higKhaMdjty. St is thought, however, that if any living quarters or offices 
are set up in. this eave, air-conditioning will be required. The overburden of 
th® eave is rather difficult to estimate. It is believed that the overburden in 
most.’.instances is not less than lOO feet. The only accurate method of determining 
this overburden wSTB’e by establishing a system of levels inside the caw and 
on th® surface.

A. From the information available and the sites investigated it would 
appear that the Agung Bums Caves are much more suitable, for us® as underground 
shelters and Joint Command posts by virtue of their location and adaptebility, 
thah/are any other caves in the Island of Puerto Pico. ‘

Plans fete Consideration.

Due to budgetary restriotions at the present time, it is not contemplated 
that any steps will be taken in the immediate future towards developing or 
explpring further any of th® underground sites mentioned herein. However, it 
is felt that, at a later date, consideration should be given to exploring the 
Aguas Buonos Caws, and possibly others, in greater jie^l i^te 
converting them, if feasible, into a Joint'"Ar^-Savy Command Post, or into 
other'military uses. "
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It Stew aw to tatt caws in WMW BS neither ©f isiM, howw« 
clears s#tob far dwetopwrt or c^toia into th© sit® of & Mlito^r 
tatdlA® ^ ?«®» of th® ^®mc which art Aptoia wold kwto«

St Throughout this sta^ th® to© ©aw# MU to raforM to Waafter 
as Saw V and Qwe V*

& MS^B
1® A tawwisa of th® to© «ws f&llwa

a® Saw Vo (See Isol 8* which la not to seal#? and &$, Inal 9)*

(I) The exploring party ^preached the saw from to# south. It 
w« i®M that for about ISO feet fro® the entrance to ths cm 
to® ground sloped upward to a W foot wtasw at an angle of 
about SO Agrees to to® terts®sttii« Shore to a roohy projes- 
Moa e^fesding eatoM (south) for ©bout 90 feet ©wr toe 
esteaBto to to® ©aw and eatimtod to be ©bout TO tort .toiek* 
t® W^i’ing party also noted before entering; to® saw tort it 
appeared to to about too 8W foot lew! ©f a SOM toot part 
located in Mf Height®*

(S) Upon aWtof to® eave it ®m noted tort to® floor of toe eave 
sloped tafflw^ at abort a 60 degree angle for abort ISO fort? 
at tola point to® floor m*i a steeper slope towM at an 
asgle of stout 78 dsgrees sstsndi^ for an u?fe» depth. It 
was ectiMW by to® e^loriag party tort toe depth sight bo 
abort MOO fest. It ms farther nstod tort fros to© floor to 
toe top of th® mw was about 90 fort* and to® Mdtt about 60 
feat, tttadtag fer about to© first 850 forts to® dimnsiom toon 
b®@®» roughly circular, abort 50 fest in diswtor®

(8) It to stated by toe guide who M«w®sdel to® party tort only 
a fw people tar® gene dews b®lw toe 209 fbot level is this caw.

(4) Th® party ebwwd that to® sides of toe ©aw w® mattered and 
wA, lowing ©widen©# of sulphur!© mcrurtrtlon* Thors we 
also outoroppings in to© vicinity of to® shaft, shaly in nature.

b* ©aw V.CW

Th© exploring party did not actually ostlers this caw.b# talked 
to a guids to© stated tort the saw was roughly 30 feat square 
and W fest deep and ImH in an area Imooessibl© without
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i. declassified
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SECRET
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X, That neither eave is suitable for development into a military 
installation.

Plans Und.^ Cmsideration.

1. Because no suitable cave has been found in Trinidad, no plans for 
the utilization of underground sites in that island are contemplated.

2» Should Trinidad be developed as a major U.S. base, further plans 1/ 
should be developed for an underground headquarters and other underground u 
installations, in accordance with current directives.
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UAP-UFO Archives Release Note

4. NARA_RG334_Rea_2002.pdf
Original start
page:

111 Inserted note
page:

114 Archive starts after
note:

115

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.
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UAP-UFO Archives Release Note

5. NARA_RG_227_Reports_to_President_1941-46.pdf
Original start
page:

120 Inserted note
page:

124 Archive starts after
note:

125

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.
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UNITED STATES ARMS CONTROL AND DISARMAMENT AGENCY

MEMORANDUM TO: STATE/SCI - Mr. Arthur Pardee

DEC 2 0 1963

FROM

SUBJECT

ACDA/ST - Dr. Herbert Scoville

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
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DEPARTMENT OF STATE 
THE DIRECTOR 

OFFICE OF INTERNATIONAL SCIENTIFIC AFFAIRS

MEMORANDUM September 27 ^ 1963

TO: SCI - Dr. R. Rollefson
FROM: SCI - J. Wallace Joyce (P^

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 (IGAS) 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 IGAS 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 IGAS meeting of September 16 and was accepted 
with minor comments. At the same meeting the other agencies hold­
ing membership in IGAS 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 2^ with 
Dr. Thomas Malone the Chairman and Mr. John Sievers the Executive

Secretary
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Secretary of the National 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 assignment a unique opportunity 
to 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 matter would have to 
be discussed with Dr. Seitz and possibly others at the Academy.

We attempted to suggest the names of persons who might 
serve on the committee. 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 - Illinois or

Professor Frederich Seitz - National Academy of Sciences.

Professor Gordon J. MacDonald - UCLA Atmospheric Sciences.

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

Professor Robert G. Fleagle - OST Atmospheric Sciences 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. Suomi, 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 Government 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 
$Uo,ooo.

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 have 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, 10 and possibly L.

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

3!
H

SS
l
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DEPARTMENT OF STATE 
Office of International Scientific Affairs

April 7, 1964

CONFIDENTIAL

MEMORANDUM FOR THE SECRETARY.

THROUGH: G - Mr. Johnson

FROM: SCI - R. Rollefson, Director 0^

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 I informed you of two 
imminent space launchings by NASA which will result in the 
uncontrolled reentry and impact of a large amount of material 
on the surface of the earth within a few days after launch, i. e.: the . 
first orbital flight of a GEMINI spacecraft (GT-1) and the second 
orbital flight of a 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-5) 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 as 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
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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. •

lam now informed that from each orbital GEMINI and 
SA TURN-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 require­
ment to install a retro system for the SA-6 launching would involve 
a delay of 1| 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. .

CONCLUSIONS

I feel that these risks .appear acceptable at this time and have, 
ttaeXore^neifherjn^

planned urograms 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
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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 1| 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 ho other programs now 
planned which involve an impact problem of these proportions. 

OowcAOvS
^RGODM ND A TONS

I feel that these risks appear acceptable at this time and , 

----objection to the SA-6 flight now scheduled
for late May/^>u

approve :

program:
NASA to reorient or change presently planned

so as to assure controlled
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Consider each subsequent GEMNE and SATURN-APOLLO 
launch on a case-by-case basis in the light of p«Jitie&PeireH» 
&Ufee-fe^ program performanceAa^ new technical information 
developed as the^rogran^roceedss-^^. ^ Mj2$S-^ ^u-^f-*^^^

a:
DISA^

cc:

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

SCI :RF]^mkar d/CEDf^r y :br

4/6/64

CONFIDENTIAL
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RESPONSE TO QUERY April 8, 196k

(B) FOR USE APTER REPORTS OF FRAGMENT IMPACT.

1. What co:iurul mt do you have on. the injury or damage reported in

Any injury (or death or damage) from any cause is much to be 
regretted. It is not possible to comment on the possibility 
that the accident is to be ascribed 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 
it. is a fragment of a US or other space vehicle.

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

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

3* What are you doing tp 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.

4. 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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Memorandum
i'ss detached'

Washington, D.C. 205^6

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

Section, SCI, Department of State

: Assistant Administrator for International Programs

subject: Queries on fragment return from NASA spacecraft or space vehicles

The attached response to queries, classified SECRET, repdates the RTQ*s 
concerning the SA-5 vehicle forwarded to you on January 2?. This 
information is intended for the sole use of the Administrator, Deputy 
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 senior officers of the Department 
of State. It is understood that the Department will refer inquiries to 
NASA.

There is also attached a copy of a CONFIDENTIAL teletype message which 
has been given wide distribution in NASA to permit responses to queries 
to the degree indicated.

Attachments
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RS: Queues a E'ra^ent Return from MM Spacecraft or Space Vehicles

A meh abbreviated guideline for ^ has been provided by fc. Scheer 
to various MASA officials who might be queried on -this subject. She 
following sore extensive responses are provided as background information 
to be used by the Administrator, ^p^1 AdmiMstrator, car Associate 
Administrator of KASA, in their Judgment, in event ef queries on the 
return of space vehicle fragments to the earth. It is suggested that 
the minimum information. be used to satisfy a given query.

1. ^ ^W^IWi (satellite X) pose a threat to..life er

The probability that fragments from (satellite X) may cause 
damage or injury ^ remote. The probability of injury from 
natural meteorites is far greater.

g* a* M^BLJ£LS&§^^
There are many factors (e.g., time in orbit, atmospheric 
conditions, iw the vehicle breaks up, dispersal pattern, etc.) 
involved and the calculations are extremely complex. We have 
assured ourselves, however, that the hazard is far less than 
many hazards encountered in everyday living.

[
^ Wat is the wMe# probability that MSA has placed on

In the ease of SA-5, it is one in 50,000 launches.
Id the ease of 0-1, it is one in 27,500 launches.

2* W.„BM batea steps tjp,Isaacs* the fregffiy^t stblw?

Tea. MM Is actively engaged in minimizing it. for example, 
on the SA-5 satellite, MM used 13,000 lbs. of harmless sand 
as ballast and retched up the nosecone so that it would bum 
m reentry. On the GT-1 spacecraft, MM bored large hales in 
the heat shield to assist burning during reentry. In addition 
to specific steps such as these, studies are underway to assist 
HAM in further coping with the overall reentry problem.

MX BWW' IN MS W«g USED

#) w usb m %> w>ws A WW8 am m woes w «w

GROUP 3 "This document cp^sists of
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This list shows the personnel and. organization of 

your division or group as it showed on our 

records of May 1, 19*4-5- We should appreciate 

immediate notification on any of the following:

Change of group or division

Change of office room, number

Change of office telephone number

Change of home address

Change of home telephone number

Change of marital status

Date of birth and name of a new child

Change of educational status

If 'there are any additions or corrections which 

should have been made on this list prior to issu­

ance, please send a list of them immediately to 

Ruth Seibel, Room 2*1-111.

S’. W. Loomis

Associate Director

RESTRICTED
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Belated. Part of OSRD Organization.

QSBD - V. Bush, Director

NDBD - J. B. Conant, Chairman
B. C. Tolman, Vice-Chairman
B. Adams
C. P. Coe
K. T. Compton 
Col. L. A. Denson 
P. B. Jewett
Bear Adm. J. A. Purer, DSN (Bet.) 
Col. B.'M. Osborne, USA

Subcommittee On Badar

K. T. Compton, Chairman
P. B. Jewett
Bear Adm. J. A. Purer, USB (Bet.)

Badar Division - 14 - A. L. Loomis, Chief

Badar Committee

A. L. Loomis, Chairman
J. B. Loofbourow, Acting Secretary
W. B. G. Baker
B. Bown
L. A. DuBridge
M. Eastham
J. A. Hutcheson
L. P. Jones

Mi J. Kelly
E. 0. Lawrence
I. I. Babi
C. G. Suits
P. E. Terman
A. T. Waterman - NDRC 
W. Weaver
H. H. Willis

Badar Division Office

J. B. Loofbourow, Technical Aide 
Eleanor Blair
E. H. Cutler, Technical Aide
J. L. Danforth, Technical Aide 
Elizabeth Hanlon
Nora Mohler, Technical Aide
A. P. Bogers

A. P. Coleman (Visitor from OSRD)

24-221

Capt. T. Garber Virginia Shallow
1st Lt. S. L. Ackerman Edna Cherry
1st Lt. C. M. Ludwig Bita Heimberg

Plorence Hibbs 
Mildred Howe 
Mary Keegan 
Nonna Lazarus 
H. Irma Lynch 
Clare Sullivan

Patent Section
H-310

J. C. Batchelor Buth Goldberg
Elizabeth Orpin

RESTRICTED
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Col. J. K. Stotz, Commanding Officer, Army Electronic Training Center, Harvard, and M.I.T.

LIAISON

Sig. C. Lt. Col. A. 0. Bodge, 0. I. 0. 
Capt. C. E. Ablett 
Capt. B. S. Scott 
let Lt. E. W. Bivans 
Mary-Margaret Shanahan, Ass't.

Secretaries, etc.
22^250

Sally Poor

1st Lt. E. Cunningham, Jr. (Det. to 65)

Patent Liaison
Capt. P. Colman 
Capt. G. C. Biddle 
Capt. P. J. Chandler 
Capt. E. A. Cockey, II 
Capt. H. M. Denison 
Capt. H. E. Downer 
Capt. G. Ferebee 
Capt. H. T. Kilburn 
1st Lt. F. F. Fagal 
1st Lt. D. D. Mooney 
1st Lt., B. D. Sanborn 
1st Lt. E. B. Therkelsen

2nd Lt. C?P, Boberg 

2nd Lt. H. G. Dean, Jr 
2nd Lt. E. U. Dithmar 
2nd Lt. F. J. Idstein 
2nd Lt. E. V. Haake 
2nd Lt. J. C. Haden 
2nd Lt. B. D. Harbour 
2nd Lt..B. A. Henshaw 
2nd Lt. E. H. Waters 
2nd Lt. W. A. Welsh 
2nd Lt. M. S. Winters

H-205 
Helen Cronin 
Barbara Bennett 
Mary Bloomstein 
Alice Cahill 
Clare DeBlois 
Margaret Fogarty 
Shirley Grodberg 
Isabelle McDermott 
Julia Barney

Draftsman 
H. B. Nordberg

2nd Lt. A. Fafarnian (Det. to PO)
2nd Lt. W. S. Bouton (Det. to PO)

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

A. A. F. Lt. Col. F. H. MacDuff
Major B. E. Johnson 
Major E. V. B. Van Pelt, Jr. 
Capt. D. P. Duffy (BBL) 
Capt. J. A. LaBochelle 
Capt. J. C. Mays " 
Capt. J. W. Pruett 
Capt. I. A. Summers (BBL)

. Capt. A. P. Whitmire 
Capt. J. E. Woodward 
1st Lt. B. A. Johnson (BRL)

1st Lt. B. C. Allen (Det. to 104)
1st Lt. J. B. Higley (Det. to 64.1)
1st Lt. B. Lax (Det. to 104)
Capt. F. W. Martin (Det. to 44)
1st Lt. G. M. Nonnemaker (Det. to 103, Det. to 65)
1st Lt. I. B. Weingarten (Det. to 103)
M/Sgt. B. M. Bennett (Det. to 91.1)

4148th AAF Base Unit (Electronic Experimental Squadron)

Lt. Col. J. J. Mullen - Commanding Officer
Capt. B. S. Dau - Communications Officer
Capt. J. F. Dryden, III, - Operations Officer
Capt. D. Kennedy - Ass't. Operations Officer, Pilot
Capt. C. J. Lynese - Navigator
Capt. E. P. Miller - Engineering Officer
Capt. J. P. Moore - Adjutant
Capt. G. K. Shako, Jr. - Technical Inspector, Pilot
1st Lt. K. J. Benoit - Ass't. Eng. Officer, Pilot
1st Lt. J. E. Hensler - Personal Equipment Officer, Pilot
1st Lt. P. K. Hoffman - Ass't. Operations Officer, Pilot
1st Lt. J. P. McKeon, Jr. - Ass't. Communications Officer, Pilot
1st Lt. M. F. O'Toole - Pilot
1st Lt. E. J. Bomanak - Supply Officer, Pilot
1st Lt. B. C. Buecroft - Aas't. Eng. Officer, Pilot
1st Lt. J. E. Thiaville - Armament Officer, Pilot
1st Lt.. B. E. Thompson - Weight and Balance Officer
2nd Lt. B. K. Bichardson - Ass't. Armament Officer, Pilot

Bedford Airport
Barbara Dowd

RESTRICTED
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Navy
LIAISON (cont.)

Cdr. D. I. Ferrier, IM (Het.)
Lt. J. W. Barden, IMB
Lt. A. J. Coale, USSR
Lt. R. H. DeWitt, USNR
Lt. G. F. Duvall, USNR (Ret.)(D-103)
Lt. J. K. Mitchell, IMB
Lt. H. Picker, USSR
Lt. R. P. Read., USSR (Ret.)
Lt. W. L. Thompson, USSR
«.(jg) J- Brand., II, USSR
Lt.(jg) J. S. Flagg, USSR
Lt.(jg) C. Henriquez, Jr., USKR

Lt.(jg) A. D. Tuttle, USSR

Bus. S.L. Katz, USKR (Det. to PC)

F. L. Cavanaugh, Y 2/c, USSR
C. A. Cox, S 1/c, USNR
W. F. O'Connor, RM 2/c, USSR
Mary Stewart, SK 2/c, USNR (W) 
Marjorie Wolfe, Y 1/c, USNR (W)

D. Carlson, Y 3/0, USNR 
(Det. to PC)

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

Secretaries, etc. 
20D-212

Miriam Kelly 
Nancy Russ 
Pauline Sullivan 
Virginia Duffy 
Dorothy! Sleeper 
Phyllis Adams 
Joan Luitwieler 
Elizabeth Sheehan 
Nelita Nickerson 
Sylvia Linden 
Rosamond. Carlsen 
Frances Conway 
Rose Sawyer

Office of Patents and. Inventions

Lt. G. F. -Langford., USNR
Lt. S. B. Pritchard., USNR 
Lt. A. H. Rosen, USNR 
Lt.(jg) R. L. Spencer, USNR 
It.(jg) G. S. Willard., USNR

H-306
Doris Hohhy, Y 3/0, USNR (W) 
Dorothy Kinney, Y 3/c, USNR (W) 
Arlene Mintz, Y 3/0, USNR (W) 
Helen Nelson, Y 3/0, USNR (W) 
E. A. Davidson, S 1/c, USNR

J Special Project Engineers (Under Instruction)

Lt. H. B. Allen, USNR (Det. to 64.1) Lt. R. L. Kellner, USNR (Det. to 35-2)
Lt.(jg) E. H. Ardahi, USNR (Det. to 102) Lt.(jg) J. H. Kline, USNR (Det. to 82)

s Ens. R. E. Benn, USNR (Det. to 91.3) Lt. R. W. Landon, USNR (Det. to 82)
Lt. (jg) K. N. Bergen, USNR (Det. to 91.4) Ens. B. Loesch, USNR (Det. to 91-4)

Ens. T. A. Bergstralh, USNR (Det. to 103) Lt.(jg) H. J. Loggan, USNR (Det. to 55.4)
ir 
F Ens. A. L. BLetcher, USNR (Det. to PC) Lt. (Jg) C. E. Long, Jr., USNR (Det. to 81)

Ikis. S. Breen, USNR (Det. to- 91.2) Lt. W. M. Lynch, USNR (Det. to 91.2)
j Ens. H. Brettman, USNR (Det. to 91.3) Ens. F. P. Maclay, USNR (Det. to PC)

Lt.(jg) C. V. A. Bullen, USNR (Det. to PC) Lt. (Jg) M. J. Madigan, USNR (Det. to 91.2)
Lt. W. A. Carlson, USNR (Det. to 91.2) Lt. C. A. Martin, USNR (Det. to 91.2)
Lt. H. S. Carmack, USNR (Det. to 55-4) Lt. A. B. Miller, USNR (Det. to 45)
Ens. J-. N. Childs, Jr., USNR MLO Lt.(jg) W. E. Miller, USNR (Det. to 55-4)
Lt. A. H. Chismark, USNR (Det. to 91.4) Ens. A. H. Nelson, USNR (Det. to PC)
Lt. H. R. Christensen, USNR (Det. to 71.2) Lt.(jg) F. W. Nelson, USNR (Det. to 91.2)
Lt.(jg) R. J. Collopy, USNR (Det. to PC) Lt. C. W. Ottensman, USNR (Det. to 51.1)
Lt. (jg) B. L. Cook, USNR (Det. to 91.2) Lt.(jg) E.J. Pelletier, Jr., USNR (Det. to 45)

i Lt.(jg) W.W.F.V. deGruy, USNR (Det. to 82) Lt.(jg) P. H. Peters, USNR (l)et. to 72)
f Lt.(jg) W. P. Derdhimer, USNR (Det. to 65) Lt. H. B. Rand, USNR (l)et. to 91.2)

Lt. H. D. DeWar, USNR (Det. to 102) Lt. Cdr. M. Sandfort, USNR (Det. to 35-2)

1 Ens. C. S. Diehl, USNR (Det. to 35.2) Lt. F. F. Segesman, USNR (Det. to 102)
Lt.(jg) R. W. Elton, USNR (Det. to 54.1) Lt.(jg) E. L. Smith, Jr., USNR (Det. to 91.2)
Lt.(jg) W. J. Greene, USNR (Det. to 91.2) Lt. J. F. Sodaro, USNR (Det. to 104)
Lt. A. R. Gregory, USNR (Det. to 91.2) Lt.(jg) C. B. Stahley, USNR (Det. to 54.1)
Lt. W. S. Grenfell, USNR (Det. to 71.2) Lt. E. B. Staples, USNR (Det. to ’72)

I' Lt. E. C. Gulick, USNR (Det. to PC) Lt.(jg) L. B. Stein, USNR (Det. to PC)
i Ens. W. H. Hailey, USNR (Det. to 55-4) Ens. F. H. Steuck, USNR (Det. to. 103)
! Lt.(jg) J. S. Hanson, USNR (Det. to 103) Ens. J. H. Stoner, USNR (Det. to 91.1)

Lt.(jg) C. Hardin, Jr., USNR (Det. to 103) Lt. F. E. Swain, USNR (Det. to 101)
Eos. C. F. Hazelwood, USSR (Det. to 72) Lt. R. J. Walker, USNR (Det. to 91-1)
Lt.(jg) H. S. Hemstreet, USNR (Det. to 82) Ens. G. A. Walters, USNR NLO
Lt. J. H. Hoffman, USNR (Det. to 91.4) Ens. G. D. Watkins, USNR (Det. to PC)
Lt. Cdr. B. B. Jeffrey, USNR (Det. to 91.2) Lt.(jg) F. E. Wyman, Jr., USNR (Det. to 55-4)
Lt. J. I. Jolley, USNR (Det. to 91-2) Lt. J. F. Yeager, USNR (Det-, to 102)
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Project Cast
Bedford. Airport

Cdr. H, Christensen, USSR 
Lt. Cdr. H. V. Anderson, USNR 
Lt. W. E. Ragsdale, USNR 
Lt. J. T. Hogan, USNR 
Lt. J. 0. Adams, USNR 
Lt. C. J. Anderson, USNR 
Lt. N. D. Champlin, USNR 
Lt. C. M. Baker, USNR 
Lt. L. D. Condon, USN 
Lt. D. C. Twitchell, USNR 
Lt. B. M. Griffin, USN 
Lt. 0. F. Jarmon, USN

* Lt. C. G. Knoblock, USN 
Lt. D. M. Carroll, USNR 
Lt. R. Q. Ranson, USNR 
Lt. J. M. Panetta, USN 
Lt.(jg) D. W. Thomson, USNR 
Lt.(jg) L.. Ewing, USN 
Lt.(jg) A. A. Jorgenson, USN 

Lt.(jg) L. S. Lesh, USNR 
Lt.(jg) A. G. Erb, USN 
Ena. L. L. Barton, USN 
C. R. Elec., V. 0. Smith, USN

Marian Dreisbach
Marion Prouty
Gemma Russo

B. A. C. D. M. Robinson Jeannette Horzempa . 24—302
G. R. Tingley (Visitor from TRE, London)

B. A. D. Lt. J. G. Armitage 24-302

Aust. L. 0. M. Beard Miriam Newhall 22-241
(Also 41)

D. I. C. 6030 (MIC) A. R. von Hippel
Liaison with Transition

D. I. C. 6093 A. 0. Hall RRL - L. D. Leet
R. B. Monroe

UBL - H. R. Stewart
OEMsr-39 F. V. Hunt

OSRD A. F. Coleman

RETAILED EROM LABORATORY TO LIAISON WITH SERVICES

R. A. Patterson - BuOrd
P. R. Weiss - BuOrd
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OFFICE OF DIRECTOR

L. A. DuBridge, Director
Edythe Baker, Assistant to Director 

Elizabeth Vaughan, Ass't.

S. J. Simmons, Washington Representative
H. C. Kendall, Liaison with ATSC

J. E. Erter, Technical Aide
M. Rashish

Margaret Ahern 24-213

Emily Bullock 24-214

Visitor Section

0. W. Giddings, Technical Aids
R. L. Wright, Technical Aide 

Catherine Scott, Ass't. 
Virginia Clark, Ass’t.

F. W. Loomis, Associate Director
I. I. Rabi, Associate Director
H. R. Gaither, Jr., Assistant Director

Jane Costello 24-030

Evelyn Van Valkeriburg

Helen Cary, Receptionist
Doris Robertson, Receptionist
Eleanor Maguire, Ass't. Receptionist
Gloria Berardinelli, Ass't. Receptionist

24-20?
24-206
24-322

Overseas Office Document Office
24-217 24-309

D. H. Ewing, Leader Marie Costello J. K. Khipp, Leader Mary Ahern
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SUMMARY OF STATUS OF RESEARCH AND DEVELOPMENT

1. Naw Weapons:

(«) Special project.

(b) Anti-submarine measures.

(0) Anti-aircraft measures.

(A) Anti-tank measures.

(®) Oombat vehicles.

(f) Bombing aids.

(g) Explosives and propellants.

(h) General.

2. Medical Research;

(a) Shock and blood substitutes.

.(b) Aviation medicine.

(a) Chemotherapy.

(d) Tropical medicine.
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CaJ Special Project.

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- It may well turn out to be the most important

matter under development.

CM Anti-submarine measures-

The problem of destroying submarines consists, 

first, in locating them generally, and second in lo­

cating them precisely and bombing than. The sole as­

set of the submarine is its concealment. If it can 

be completely located, this asset is gone, and it is 

readily destroyed, for it is,slow and venerable, if 

the devices 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 commerce 

raider will, in my opinion, be over.

The most striking development in this field is 

in radio location of surfaced submarines by aircraft, 

the code name' for the device being AST. An aircraft 

thus equipped can sweep a lane 20 miles wide and de­

tect every surfaced submarine in the area. A single
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NATIONAL DEFENSE RESEARCH COMMITTEE 
OF THE 

ITIFIC RESEARCH AND DEVELOPMENT 

1530 P STREET NW. 
WASHINGTON, D. G

February 26, 1942

HffiH 
sJllStfOFFICE OF

JAMES B. CONANT. Chairman
RICHARD C. TOLMAN, Vice Chairman
ROGER ADAMS
CONWAY P. COE
KARL T. COMPTON
FRANK B. JEWETT
MAJ. GEN. R.C. MOORE
CAPT. LYBRAND P. SMITH

IRVIN STEWART. Executive Secretary

/Dr. Vannevar Bush 
Dr. James B. Conant

Gentlemen:

During the last few months we have discussed 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.

Section D-l 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 this war. In reaching these 
conclusions it has consulted Army and Navy officers 
concerned with procurement and use of microwave equip­
ment and it has examined the situation'within the 
Radiation Laboratory, the laboratories of the armed 
services, the associated manufacturing companies, and 
several educational institutions. The following con-- 
elusions represent unanimous judgment, after very careful 
consideration.

1. Urgent needs and new opportunities for appli­
cations of microwave equipment will require severalfold 
increase in the number of scientists and engineers 
engaged in its 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 field 
testing and initial servicing of new equipment, while it 
is being adapted to field use and while armed service 
personnel are being trained to handle it..

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

4. The Radiation Laboratory should'continue to 
be the center for "systems’1 developments of strictly 
microwave character (10 cm. or lower wavelength). In 
this function it should not be subdivided or scattered, 
and every effort should be made to provide adequate 
quarters and personnel for most effective operation.

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

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

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

,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 list of notes pertaining to 
various aspects of the policy outlined above.

• Very sincerely yours

^/<Vl^ T' C*<^Wv^t^l\_ 

KTC/L Karl T. Compton

this document Cont&ind InfoiWtio’ii fei'f&fHiig tM® 
National defense &£ the United- Stti-Os kithiu the mean­
ing'of the Es# Ginage? Achy tL-J-LG.- 50; SI and E3t its 
transmissiori dr the revelation1 ®£ its’ dontetitd iri any 
gannet to any teatWfiaGd' jie-y&n i-s; pre-hifeite’d fey law»
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Notes to accompany letter to Urs. Vannevar Bush and 
James B. Conant from Karl T. Compton, February 26. 1942

I, Development of Strong Microwave'Centers

From the beginning it has been the policy of Section D-l 
to enlist and build up centers of microwave activity wherever 
this can be done to advantage. The. first actions were to' 
recommend contracts with every center of microwave activity 
known to exist at the time of H^.R.C.fs formation. These 
centers were Bell Laboratories, General Electric, Westing­
house, Radio Corporation of America, M.I.T., and the combina­
tion Sperry Gyroscope Company-Stanford University.

In contradistinction with some of the other N.D.R.C. 
interests, the. major competence in microwave radio has been 
associated with industrial companies. Furthermore, antici­
pation of large procurement- orders.following successful 
research development has emphasized the importance of estab­
lishing centers of interest and competence in connection 
with manufacturing organizations.

Subsequently to these initial moves, Section D-l con­
tracts have been made also with General Radio Company, Link 
Aviation Devices, Inc.., Raytheon Production Company, Uni­
versity of California and Brooklyn Polytechnic Institute. 
Contracts with other institutions will be recommended at the 
next meeting.

For the same reason the Radiation Laboratory has 
placed purchase orders with companies which could thereby 
be put into condition for handling much larger purchase 
orders in connection with subsequent Army or Navy contracts. 
These companies include United Shoe Machinery Company, 
Stromberg Carlsori,- Submarine Signal Company, Great Lakes 
Electric Manufacturing Company, Harvey Radio Manufacturing 
Company, Weymouth Instrument Company, Mico Instrument Company, 
James Millen Manufacturing Company, Browning Laboratories, 
Philco and Crossley Radio Companies.

The usefulness of this policy is proven by the fact 
that some 12 of the above companies now have or are nego­
tiating Army or Navy production contracts for microwave.equip­
ment .

This document contains information affecting th® 
national defense of the «« ““J^S ” Its 

of ths fewonag® Act) U.S.C. 50; and .
^W^or^ relation * its ^ w W 

Banner to any mttWlsed person io prohibited by 1».
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II. Distribution of Microwave Research. Personnel

As of February 1st the number of professional scientists 
and engineers engaged in microwave research and development 
in those companies or institutions with whom H.D.R.C. has made 
direct contracts through Division 1 is as follows:

Bell Laboratories and Western Electric Go. 450
Massachusetts Institute.of Technology 208
General Electric Company 143
Sperry Gyroscope Company 90
Westinghouse Elec. & Mfg. Company 75
Radio Corporation of America 72
Raytheon Corporation ' 30
General Radio Company . 2
University of California 1 -

Total 1071

These figures do not include scientists or engineers 
employed by the sub-contracting companies, although this 
number is probably not large. • The figures show that-.the 
Radiation Laboratory, although it has been a coordinating­
center of this microwave development, actually employs less 
than 20^ of the total.

III. Section-D-l Projects

&• At 10 cm, or Less Wavelength

The first undertaking was to develop,a 10 cm AI equip­
ment. This is now on large scale production. The next large 
scale Job, and. the ©ne which is at the moment most urgent, 
was the production of ASV equipments This also is rapidly 
going into large scale production and has been the first 
MDRC equipment, working in association with the magnetic 
submar^^^detector, to have a military success in this war. 
The Soaro^ary believes, that AGL equipment, which is now under 
very active development, will be the most important project 
during the coming year. ■

In addition to these major Jobs, other developments 
include range only equipment for various applications to fire 
control in collaboration with optical tracking; complete Radar 
automatic gun laying and search-light control; powerful equip­
ment of high resolving power for GCI (gfound control intercep­
tion) and for height finding; GSV (ground surface vessel) detection
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equipment for harbor or coast patrol; SSV (ship surface 
vessel) detection equipment for use on shipboard in sea 
patrol. All of these systems are under test, three of 
them are in quantity production and another appears close 
to this stagei 1 •

An additional very important project in this same 
wavelength range is blind landing on which work is urgently 
requested by both Army and lavy. Two systems are in ad­
vanced stage of development and tests, one for emergency 
use involving no equipment in airplanes and the other a 
more complete system for permanent installation on planes 
and landing fieldsi The above systems operate in the 10 cm 
or 3 cm rangei The possibility of 1 cm Radar now appears 
encouraging. If successful, this will open up important 
new possibilities as, for example, precision bombing on 
land objectives through overcast. ■

b, At Other Ultra Short Wavelengths

A long range navigation project has completed initial 
tests successfully and is being extended with Navy coopera- 
.tion for tests in the field of actual Naval operations.

A very important and highly secret new project on 
Radar counter measures is in its early stages of organiza­
tion. - ’

In the Radiation laboratory alone some 40 Radar systems 
are now under construction or tests. Small scale produc­
tion on two important systems is under way in the Model 
Shop, one of these for United States Army and the other for 
British Lend-Lease. Several additional 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 Laboratory 
is made up as follows:

Scientific and Engineering Staff 265

Technicians, Draftsmen, Secretaries,
Computers, Assistants, Stock Clerks,. '

.Messengers, Chauffeurs, Guards, and •
Switchboard Operators 384

Total 649.
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The question has been raised as to whether this 
laboratory is becoming too large for efficient operation. 
It is our unanimous judgment not only that this is not the 
case but that it would introduce serious inefficiency to 
subdivide it in so far as its basic attention to micro­
wave ’’systems’’ is concerned. Activities outside of this 
category can frequently be'set up advantageously elsewhere 
as indicated in the test of my letter. The following ob­
servations bear upon this point:

If the research and development projects involved 
were of diverse character and relatively unrelated to each 
other, they could advantageously be handled with wide dis­
persion of each project sit up in a favorable environment 
of its own. This appears to be the situation in most of the 
lines, of chemical research, for example. It is only inci­
dentally true, however, in the microwave field.

Most of the activity in the microwave field has to do 
with the development of 11systems® fundamentally similar and 
involving the same general types of components. The 'situa­
tion is very-analogous- to that of the telephone industry which 
has found it advantageous and efficient to concentrate research 
in the whole field of telephone systems into one laboratory, 
which is far larger than anything now existing or contem­
plated in the Radiation Laboratory4 We believe that this 
intrinsic characteristic of the main stem of microwave research 
requires continuation of this central 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-l holds firmly to this basic idea, it 
also believes that the effectiveness of a central Radiation 
Laboratory requires that, extraneous microwave projects not 
already related to the main line of systems development 
should be carried on elsewhere wherever an invironment can 
be found which will permit successful prosecution of the work.

V, Location of Radiation Laboratory

The requirements for the Radiation Laboratory include 
the following essentials: laboratory space, adjacent living 
quarters, an adjacent airport with hangar and shops, and an 
outlook over the ocean. The location in Cambridge and Boston 
supplies these facilities probably better than any other in 
the country. The Radiation Laboratory has occupation and con­
trol of the National Guard hangar at the East Boston Airport, 
one of the largest and best equipped hangars in the country and



7 now vacated by the National Guard Observation;:. Squadron 
/ since this was absorbed in the United States Army. The Coast
/ Defense Station at Deer Island in'the Boston Harbor provides

/ excellent facilities for first-class cooperation in testing
/ land or seaboard equipment■intended for sea patrol. Orig-

inally the M.I.T. Electrical Engineering and Physics labora­
tories -were a great asset, although these have now been so 
far outgrown that they are no longer comparable with the 

r airport and harbor facilities in determining the location 
of the laboratory.

The events which led to the selection of M.I.T. as the 
. sponsoring institution for -the Radiation Laboratory should be

made a matter of record. The Microwave Committee first con- 
sidered the new Cyclotron Laboratory of the Department of 

i Terrestrial Magnetism of the Carnegie .Institution of Was-
1 ington as a suitable location, but soon abandoned this idea

because another BKC activity had already become established 
in these quarters and it was even evident that.the Radiation 
Laboratory would require more than the remaining space there 

; available.

: , It was next arranged with the Army Air Corps to estab-
; i lish the laboratory in a temporary building on Bolling Field
I i in Washington. This would have been a central location with
I 1 airplanes available for practice but without the advantage of

4 look-out over the sea. However, immediately'prior to submission
of this recommendation by Section D to BMC worS was received 
from the Army Air Corps that a change of plans made the Bolling 
Field location impossible. Drs. Bush and Loomis asked whether

I M.I.T. could make space available and could get any facilities
; at the East Boston Airport. I telephoned■the situation up

to Mr* Killian at M.I.T., who ’phoned back in a few hours that 
M.I.T. could make available 11,000 square feet of good labora­
tory space and the National Guard hangar at the East Boston 
Airport would soon be available. On the basis-of this informa­
tion, WRC proceeded to make the contract with M.I.T. for the 
establishment of the Radiation Laboratory. Since that time 
Mil.T. has handled the business arrangements, but the selection 
of personnel and the technical direction of the program have 
been in the hands of officers chosen by Section D-l.

VI. Radiation Laboratory as a Coordinating. Center

! The significance of the. Radiation Laboratory... as a coordin­
ating center for the entire microwave development of the country 
may not be entirely appreciated^ During the past month, for 
example, more than 300 official visitors from the Army, Navy, 
Britain^ Canada, American manufacturers, and NBRC contractors



DECLASSIFIED
Autli^F^.

By .Q^ABA DateZ^^^

REPRODUCED ATTHE NATIONAL ARCHIVES

were admitted to the Laboratory. At the monthly Microwave 
meeting.in Washington, this work is further coordinated under 
the chairman of Section D-l by bringing together reports of 
all important developments or progress in procurement during 
the month.

The Radiation 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 procedure seems, justifiable and thus to guide 
the direction of procurement prior 'to the time at which the 
Army and Navy standardizing committees take more permanent 
action.

Section D-l Technical Aide located in the Radiation Lab- • 
oratory is chairman.of a committee, comprising also an 
Army and a Navy representative, charged with preparing 
periodic progress reports on matters of Army - Navy procure­
ment and industrial production of microwave 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 directives in the Executive Order establishing the 
Office of Scientific. Research and Development and Section D-l 
has recently been engaged in the task tf formulating contracts 
acceptable to all parties whereby NDRC,. through its Radiation 
Laboratory, may act effectively as a coordinator of industrial 
developments-. ' •

VII. Microwave Contracts at Other'Universities,

It has already been noted that the principal dispersion 
of microwave activity has been among the manufacturing industries?; 
Prior to 1942 the only university contracts in Section D-l have 
been with M.I.T. and the University of California.

At the next meeting of the Microwave Committee a contract 
will be proposed for the establishment of a tube research 
laboratory at Columbia University to operate under the direction 
of Dr. Rabi. There appear to be excellent reasons for estab­
lishing such a laboratory outside the Radiation 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. OliphantTs 
tube laboratory in England. A group of minor contracts, is being 
arranged with perhaps 15 or 20 educational institutions, one of 
these, the Brooklyn Polytechnic Institute, was authorized at 
the last NDRC meeting. Others at Purdue, Cornell, Bartol 
and Georgia 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 ter do with the development of measuring instru­
ments, or of specific components, or research of basic phen­
omena, or measurements of physical and electrical properties 
of materials, or of .short wave propagation. Each-of these 
projects will be set up as. an independent contract under 
Section D-l, but each will have its technical liaison connec­
tion directly 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 Radiation Laboratory, has reached 
the stage of preparation for field tests under Haval operated 
■conditions in critical areas of the Atlantic and perhaps- 
later of the Pacific. The Havy has agreed to cooperate in 
these tests to be carried out with equipment designed and 
provided by NiD.RiC. Contracts for the production of this 
test equipment from Harvey Radio Company and R.CiA. will be 
recommended at the next meeting. A search is being made 
to find a suitable contractor to carpy through the tests 
with the Havy. At the present time Melville Eastham has a 
small group in the Radiation Laboratory, rather separate 
from other Radiation Laboratory projects, who have handled 
this project 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 contract" and with another 
institution than M.I.T., if desirable, although it would 
seem to be am unnecessary waste of-background time to make 
a change in the actual technical personnel involved.

The Radar counter measures project was set up at the 
very urgent request of the Mavy as an ultra secret affair. 
Dr. Terman of Stanford University has been put in charge of 
this project and is assembling a staff and has been assigned 
space in the Hood Building adjacent to M.I.T. grounds. For 
purposes of secrecy, as well as of best performance,, this 
project should be rather separate from the Radiation Laboratory, 
but. it is difficult to see how it could be got effectively under 
way without reasonably convenient one-way contact with this 
laboratory. In order to get the project going, the Radiation 
Laboratory has thus far sponsored.it.. If the proposal now 
before KDRC is adopted, this will be set up as a separate 
project with M.I.T. as the initial contractor but with the 
understanding that it will be transferred in its entirety to 
a different contractor just as soon as a suitable one can be 
found. Section D-l feels strongly that Harvard "University
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should, be this contractor. It has about;the right location 
with reference to the Radiation Laboratory and. several members 
of its staff will be important members of the ROM staff. I 

/ hope that President Conant will soon feel that it would be
proper for Harvard University to accept the responsibility for 
this contract.

VIII. Field Research Stations — -

Although field research groups are already in action 
in various .centers on land and sea, it is probable that a 
small number of important field research stations will be 
established. The first of these will, undoubtedly be in con- 
nection with the “Trigger" 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 to operate in conjunction with.“Trigger".

Of necessity this field research station should be in 
extremely close contact with the Radiation Laboratory and 
should In part be operated by personnel on leave of absence 
from the Radiation Laboratory. Other personnel may similarly 
be sent to this station by the industrial or other contractors 
of NDRC.

I have written in an exploratory way to the President 
of the University of Florida, without giving details as to the 
nature of the proposed project, and have ascertained that the 
University of Florida would be willing to undertake a contract 
with HBRC for' the business management of this field research 
station with the understanding that its technical direction 
(like that of the Radiation Laboratory itself) would be sup­
plied by Section D-l.

It has been suggested that, a somewhat similar station, 
primarily for tests of ground borne equipment for harbor patrol 
and antiaircraft fire direction might advantageously be estab*- 
lished at Fort Honroe in order to come somewhat closer to war 
operation conditions than now appears, possible at Deer Island.

IX. Army-Havy Procurement Resulting from Radiation Laboratory 
Activities -

At the present time the Army and Navy have placed orders 
for 3732 sets of microwave equipment of 10 different types with 
11 companies all of which have been developed in prototype 
form by the Radiation Laboratory. There is reason to believe 
that even this large procurement will be greatly exceeded by 
orders for equipment now on test.or nearing demonstration and 
test stage.
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X. Bersormel Problems

Of course the basic personnel problem is to find enough 
men with proper qualifications to earyy on the work now in 
sight with the desired dispatch. This has been continually 
the most pressing problem of all of the Section D-l contractors 
from the beginning*- Remarkable progress has been made in the 
training of men in the Radiation laboratory both for 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.B.T. program._

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

What may become a much more serious question involves 
the technical and mechanics staff more directly than the 
scientific staff and has to do with the competition in the 
matter of wages. There is probably not an individual in the 
entire Radiation Laboratory who could not step into an indus­
trial position at an equal or higher base rate of pay for 
a 40 hour week and; with time and 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 come when the basic 
pay rate will have to be raised to come closer to meeting 
industrial standards. Already the situation has forced M.I.T. 
to raise its regular mechanics wage scale 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 Radiation Laboratory Location

To provide realistically for the future growth of the 
Radiation Laboratory while still retaining the advantages 
of the East Boston Airport and Boston Harbor laboratory and 
testing facilities^ Section B-L is recommending the rental, 
if possible, of a suitable building not on' the M.I.T. grounds 
with at least 200,000 square feet of floor space. Such a 
building shohld be conveniently 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 relinquish at least the more 
scattered aspects of the space now being used in the M.I.T. 
buildings.

The entire history of the Radiation Laboratory thus far 
has been one of continual over-crowding with step-by-step 
relief never large enough to accomplish the objective and 
always involving some loss of time in transfers. Rental of 
existing space, if available> would be the quickest and 
cheapest Solution. If such space can not be found, the 
alternative appears to be quick construction of temporary 
type of building to extend the present laboratories'.

Karl T. Compton
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