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CHAPTFR XI

[l

MODIFICATION FROGRAMS AND SPECIALIZED BRUIPMENT

Alrcraft Modification Programs: SADDLETREE and GE&

By the ¢nd of World War II 4§ aircraft, all B-29's, had been modi-~ |
- fied to carry the atomic bomb. At this time further rodification wae

discontinued for o period of about bne year. rBy Novamter 1946, vhen
the T&TLC attempted to locate the remzining aireraft, it was found that
less than half'rénninéﬁ in opcrational use, these being assigned to the
509th Bomberdment Group at Roswell ond Projcet W-37 at Kirtland, Eighﬁeen
of the remainder were in storesge under the AMC, vhilo“four bad been .
destroyed.l _

Mecanwhlle, in July the Air Materiel Command hod issuvd orders
for thce modification of 19 ndditional B-29's in ordur to supply qub
curricrs for the build-up of thc atomic striking forec, This scrnond
ccrics of modifications, described as was the first wider the code
name SILVERFLATE (Concellid), was ecarricd out at Sacramento Alr Materiel
Center during 1947 as Project DOM-515. Unlike the first modificotions,
which were hand made, the sccond series consisted of a stendard installe-
tion whnich had been worked out in late 1946 by Mujor Robcrf_L. Réark of
the Alreroft Projects Scction, AMC, who had also supcrvised the first
scries.2

In May 1947 the code meme SILVERPLATE wes discontinicd (breouso

cof the broad and somewhot uncertoin significaticn it hed ccequired end




SOMmE qucstion of its having bécn compromised) and rcplaccd by SADDLE=
TREE (Confidcntinl).us o designztion for the aircraft modificotions
only. I% was apparently ofiginally intended to limit tﬁia 1o tﬁe
podifications on the rcmaining B-29's under Projuct DOM«SLS'nnd tc:'
cmploy new code ﬁords for the1B-5O{a and B-3é'e. _Thie wéﬁ not, hows

ever, adhercd to,'und the designation was to be applicd clso éa_the ]

modification of those alrcralt cs atomic bomb carriers.3
The most serious hendicep in carrying through the SADDLETRERE
rodifications on the sveond series of B-29's modified under Project

DOM 515 wos the Restrictcd Data classification placed on the bomb bays

' asAa result of the Atomic Encrgy Act of 1946, Beginning in Fcbruufy
-l9h7 the AAF began. efforts thréugh the MLC to persuade the AEC to
remove this classificction so that»spccinlly cleared persounel would
not'bc required to work onAthum; howévcr, the AEC ruled in Moy “"that
any ui}crgft modification which would allow o recsonably uCcugatc_
estimate of sizé, weight, and chape of the bomb or which would fcveal
any inportont details of the fuéing and firing wmechanics st continue'
to be Rcstrictcd‘Data 2s deflned in the Atomie Bnergy Act of 1845.%
In July the AAF renewed its effort to seeure cn aschdation of this
ruling, cénfending thot only the sway brocing und flight test -box
revenled Restricted Dotn. The former could be removed lun two Lours,
while the lattcor was stored By the AEC itsclf. The AEC ogrecd to ‘
this by October l9h7.u

Thie problem had cn influcnce In stirmlating the dcvclcpmuht by

the AMC of & new rock, designed by Mojor Roerk, which vy the seperation .

of cight bolts could be rosoved intact, togethor with nuch reloted

cquipnent ineludirg boists and a cormson Junction tox for pull out

5

etbles. Col. J. R. Sutherlend expleined this cs follows:
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This rack will utilize C-7 hoists of which wo have two ot
proesent and will procurce more and will vaise the bomb to its proper
location without the neecessity of Jusgling equipnment to noke ©) foll
in linc with its cttachment polnt. The whole sut-upy looks very
good, and we will rush it in hopes of trying it in the first couple

of B-50's.
The bomd bay carrying syétcm wee further improved during the
coursc of tﬁe year, and by c;rly 1948 an X type fram¢ had been dcveloged
vhich could be rasoved by extrtcting only four tolis. It weighed only -
150 pounds exclusive of the hoists, wnich werce SUParatély roepovable.
The British FG bomd relcasc wes also replreed by the now U-1 puoumati-

cally operated release, which hnd been doveloped by Mzjor Roark of

_the AMC. The C-T heist wos to be replaced by the €-9, with irrcverss

ible gears, althougzh tﬁcsc wore not cetunlly cvelloble in production
quality until latc in lQhS. The new garrying systum freed the nire
croft fronm rellaunce ou hydraulic pits and also rrde 1t possible to
declassify the plane by the quick romoval of tho frame, populerly
designoted Roark's rack, ond the flight test box.6

The first B-50's were scheduled for deiivery begiriing in
Scptomber 1947, and nt the dircction of H;adquartcrs,'AAF, the AMC
in Junc 1947 cstablished Project DOM 5G5C for the modificntion of 36
of thcse,. Thcy were to be turned over to the 509th Bbmbardmcnt Group,
SAC, to roplace the SILVEAPLATE B-29's with which it wos cquipped.
Because of delay in delivery of the B-50's the swaification progrem
hod to be rescheduled to bepin 1 February 1948, with the first modifiqﬁ-
ticn tp be complicted in May and the last six in Dccaubcr.T

The SADDLETREE rodificotion perforucd on the sceond gerics of

.B-29's wnder Project ICH 515 l10d beecome quite cleborate ecspoared to

the origirnl SILVERPLATE iodificction. Estinated by Colonel Sutherland




te require 3%G9 man hours per aireraft, it included iustellatiorn of
Curtise clcetrie roversidle propellers, monifold fuel By oLy speeial
wiring and equipnent, special fire extinguisher, bomb bay equiynent,
additional‘crcﬁ position, LB kit, ringéout box, mechanieal salvo
sjstcm, and spccial hoist, as ngl eg removal of nll but thc-tail
turrct and reverk of the tunnel. It wes cxfuctcd, however, thot tho
rodification of the B-50 would require 2 consideraﬁiy smaller ocrount
of time, since some of these modifications would have been incorporated
auwring produection., The abc&e estimate as to man hours prQVQd everly
up’\imllstic, the B-29's modificd wider ‘DOM 515 ot Sccrancnto Alr
Matericl Arca ectually rgquiringlabout 6,000 hours cach.

The programrfur modifying circeraft for atonic opcrations unders
weit a great oxponslon, both horizontal cnd vertical, Quring the ecorly
part of 1948 as the rosult of three somevhat inter-related developments.
First, as the result of a scrics of threotening interiationol ipc’dcntq,
the Joint Chicfs of Staff dirceted in JCS 174575, 21 Jonuary 1948, o
rapid build-up of opcraticnnl ctoumic copavility. This had an jnter~
nedicte goal of 225 ntomic bob carrying aircraft cnd 8 buudb assably
{ CHICKENPOX ) eireraft, te be atiained by 1 Junuery 1949, The dircctive
also estublished gozls for bemb corrmanders, weoponecrs, and asscubly
teans. ® Strongiy uaphasized by the Chiuf of Staff, USAF, the require-
nent pacﬁud to the AMC, whore it beeane the basis for an oxtensive
pregran of planning. The plenes were intended to cquip 6 groups of

30 aircraft coch, plus 5 per greup fer attrition.

¥ See Chapter X. . .
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Two other considerations which were to strengly influence the
podification prégram cstnblished were the necds for global ope;;atioilal
cepobllity and for cxtending the operational range of ntom:’_m borbers.
General George 8. Kznncy, Coxmnanriing General of the SAC',; vas 1::515t1ng ’
strongly that all SAC bohb«_:rs be ubie o operate anyvhore in_il;he' world st
Tnié would require modification of the ciriralt for.such cnv.iro!:mc:;ts
cs the arctic, desert, end tropics. The fect Lrat the snjoyr foténtial
cruly was the Soviet Usiovn and the fnercacing sticintion belng given-
to Alaogkn ¢s an operaticial base emphasized the Hapertarec c;z' the
first of these regions, vhere operational capabiliby woeld also be '
the most difficult cud costly of ut.tni:u:eut.‘ Bcgiz;ﬂir.g in 1947, ruch
attention was'nl-sc given by both the SAC caxd AMC to the uso of aerial
rc_ﬁlr.-ling o6 o neans of ronge extension. Although cperstion frem for-
w.fd bascs was plarned in the cvunt bf wvar, the possivility of losing
these bases was belicved to be renl, or ovea a likelihceld. The B-36
vould be aveilable beglizing in 1948, with o desigred ra.ge of 10,000_-
rniles, but the carly version was belng very critically rogarded by
the SAC, which doubted that it woculd be fast ccugi to be successful
s on operaticicl borber egoinst post-var Jet in c:.‘ccptcrs.9

It erder to provide the 225 S/DDLATREE modifivd boubers "b;r 15
Duocerber 1948, the date osteblished by Headquarters, USAF, to foll
within the first JCS deadllne of 1 Janunry 1949, Kecadquerters directed
AKC to ¢stabliel the fellowing projects ns the baois for a now

rolificaticn pregren:

*The SAC directive contalred this requirement. See Chapter VI,

£a)
Q
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DCM 595C 80 ) B-29
DOM 565C 12 B-50A
DL 1038 | 18 B-36B
DEL 1042 ' 23 B-50B

Praject DOM 565¢ rupfuscntcd o doubling ¢f the 35 nircraftlin £he
criginel project, while the othors were new projects. All aireraft
would be given the SADDLETREE nwodifiecation. The 193 alreraft thus
provided, added to the 32 elrecdy cpurctiondl wivhin the Strotogie
Adr Cormand, would mect the JCS requirement for 1 Junuary 1649 of
225 atonie carriers.lo ' ‘

During February cud March the AMC was rotificd of edditicual
rcquirumcnté for the winterization and modificetion for oir rvfueling
of airceraft intonded fur_atomic operations. This upuld inciude B-29's,
3-50's, ard F-80's. The B-36 remained in a doubtful category as for
as lorge seale procurcnent wos concerned.  The B-36A, of which 23 wore
t¢ be procured, would not carry the atenic boub without majoer asdificae-
tion, since 1te four bomb boys were designed for uerbs of 4,000 pounds
or sxaller. It else coutained varioug defeets wiich nadé it of doubt-
ful operational utility.® Procurement of the B-36B in quantity would
depend o further ovalucticn, while it was olrcady scen: that the 18
to be nodified under Project DEL 1038 could not be cempicted during
1948,

Duarirg Marsh 1948, fullewing a ccnfercuéc ¢z the ninth ooovg
represuntatives of the ANMC, SAC, and Hecdquarters, USAF, the medifica-

ticn progren bepo: to take oun € ruch vore Aofinitc outline, Hoade

* Sce Chapter XII.
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quarters, USAF, at the wiglng of the SAC had dirceted that a winterizas.
tion reguircment be definitely established for 21l vorkers and cocort
fighters in the pregram. The AMd estimated that this requirﬁn;nt .
clone would‘consume 11,500 m&nhours_for the B-29, 7,500 for the B-50,
and 1,250 for the F-80. Thé estim&ﬁe for the SADDLETREE Qodification
red also been increased to 10,000 for the B-29 end 5,000 for the B-50.
Tae AMC stated that the total pfogram, glven it by Hcadquartefs, USAF,

would require 2,043,500 man hours to c¢.nplete, as follows:

Froject Qu-tity Nodel M/H'rs per Q[g Total
DpcM 11%9A 48 F-8CA 1,250 60,000
DOM 534¢C 15 B-29 11,500 172,500
DCM 595 . 80 B-29 14,700 1,176,000
DCM 585¢ 72 B-50A 7,500 540,000
DOM 1961 10 C-97A 10,000 100,000

All the above aircraft cxcept the €-97's were to be winterized. The
C-97's were to be given the CHICKENPOX modification oaly. The B-50's
end B-29's were to be gitcﬁ the SADDLETREE modification except for the
15 B-29's on DOM 59#0, wvhich already had rcceived it and were to be
obtained from the SAC.ll

To permit cerrying out such an cxtensive progiss without inter-
furence with other cssential projects the AMC proposed that thu
winterization requircments be reduced and that most of the modifica~
tioa work be pgrformed under contract by the manufacturcrs of the
aircraft in question. Urnder the revised progrem orly 18 of the 80 B-29's
undc; DOH 595C would be wintcrized, the roemainder being given SADDLETRER
&nd global clectronics modifications only. This would provide one
greup of B-29's, SADDLEIREE modificd and winterized down to minus 65
degrees Fahrenheit for Aléskan opceration. The nuzter of C-97's

m>2ificd for CHICKENPCX support would be reduced from ten to scven,



that nunber would be available during 19%3. The AMC pro-

sincc only

posed that tho F-80's be winterized by Lockheed and %he B-S0A's. - . , |

vinterized and SADPLEIREE modified by Boeing undur contract. The i
|

¢-97's would alsc pe modificd by Boeing, while the B-29's would be.
‘toth winturized end SADDLETREE modificd in AMC depots. The AMC
roquested that $7,037,007 be aliccated for the program, vhich of

coursc had not been proviced for in Project 421 fvnds, and thel 1t be

”~
14

l .
assigned & 1-A priority. Thepe vroposals vere apsroved by Heede
quersers, USAF, on the same dz2y. Saortly afturverd the AXC assigned

the pregrom the unclassificd code word GEM.

Arost immediateiy, however, the program undorwent drastic changes,
jrinciyelly a5 the result of & Headguerters, USAF, dircctive that
provision for alr-to-air rcfﬁéling be¢ incorporated in some of the
sireraft. Projuct DOM 590C was st up for the modification as tankcers
of 40 B-29's, these to be obtained from storage. Projeets DOM 599C
and DCM S01D were ostablished for ihc modification as ruceivers of 36
5-29's and 36 B-50's, these buing obtained respectively from the
(luncs proeessed under Projucts DOM 595C and 565C. Exv:juct DOM 594C,
for the winterization of 15 B-29's from the 509th Bombordawnt Group,
+25 alco abolished, and the requircement for o full gfoup of winterized
Ficnes met ty incrcasing the requirement under DOM 595C from 21 to
35 nireraft., Adreralt to de modificd as tonkers (SUPERMAN) were to
te altered as follows:

1., Stripped of all combat cquipment (turrcts, guns, fire control

vquigment, ammor, cte.). , '
2+ Sclf genling fucl eclls to be repleced by rnon-self scaling :
nylon culls.
« Large single bork boy tanks to be instelled.
.+ ANJAPS-10 rader cquipment to be installed.

¥oin tiree to be reploced by B-5CA tircs.
»  Refueling equipment to be instelled.




rne reeciving aireraft (RURALIST), all of which would have been

previously given SADDLETREE modiflcation and winterizetion, would be
13 '

cltered as £allovs:

1. Stripped of amimoment cxcept for tail guns.
2. large single ternk Installed in sircraft bomb oay.
3. Refueling couipmont instolled.

A

&

the result of othnr’chcnges in the progrem dirccted by Head- -
guarters, USAF, two new projocts wL-c added aiso. DL 1035, the
projeet proeviously csteblished for SADDLETMEE modificction of 18

B-306B aircraft by 15 Dicombor e incln&ed in the CiM Program, with

on added requirement for wiatorization. It was elso decided to | L f

S

cstablish & scperate now project, DOM 196%, for the CHICKENPOX
rodification of -the six YC-97's which would be uvailabie during 1948,
lcaving DOM.1961 as & project to ﬁa aceomplisned letcr vhon the ten
C-97A'e includod beeame aveilable. The GEM Program, which wos now
for the first time officially ostablished zs a whole, wns described
as follows: |

SADDLE» Globol Winter- RURAL-..SUPER
rrecject Alfernft Quantity Deodline TREE Elvet. itzation IST MAN

o2 595C B-29 80 15 Dec 46 - X
*2CH 593C  B-29 36 15 Dec 48 ' X X X
oM 598C B-29 Lo 15 Dce 48 X X
LOM 565C B-50A 36 15 Dec 48 X X
LG 501D B-50A 36 15 Dec 48 X X X
TZL 1042 B-50B 23 15 Dee 48 X X X
DL 1038 B-36B 18 15 Dec W8 X X
LG 114oA P-BOA L§ 15 Aug 48 X
DCK 1964 YC-9T . 6 15 Dec 48 CHICKEN-
- POX

*orow plancs from DOM S95C

winterfzetion wos added to the requiremente for the €-97 projucts

stortly afterward.




Objeetives for the GEM Program buyond the lmmediate geals cetobligh-

cd in the obove projcets were transmitted to the AMC from Hcgdqparﬁers,
USAF, on 13 May. These may be summarized as fol]ows.l5

1. All B-50's and B- 363'9 to be SADDLETREE nodificd on the production
line. .

2. All B-50's to be prcparea for RURALIST modification on the prcduction E
line to permit ready modification vhen necded. _

3. All B-36's to bi SUVIZIMAN modificd on o rutrofit basis after they
were releascd by the SAC Tvom the tronsition vrogram.

L, All SADDLETREE aircraft cxeept B-30's not RURALIZED or the preduc=-
tion line to be RURALIZID by retrofit as soon &s possible.

5. Four squadrons of B-29's to be SUPERMANNED as soon o5 pogsible.

6. All F-13's, B-29 ECM, and B- 29 weethor aireraft in units or
scheduled for units to be RURALIST modificd. {(about 165 aircraft)

T. All FB-50's on schcdule for the SAC to be BURALIST and SADDLETREE
rnodified on the production line. {1 sireraft projucted) Superman
B-29's to be provided to support these (4 aircraft projucted).

8. All rcconnaissance B-50C types to be RURALIST mOdifluﬁ in production
{onc group of 36 Unit Equipment aircroft planned).

9. All rcconnaissance B-49's to be RURALIST modified In production
{no firm mumcrical rcquircment). .

10. Each of the threoe strategic reconnalsscnee groups te be provided
with a pencetime strength of 1€ tanker eireraft. (16 tonkers to
support three squadrons, totaling 36 unit cqpiprcnt aircraft, of
strategic reconnoissconce). .

The above progrom was further modificd on 6 May to provide for
global electronics on the 80 B-29's on Pfcject DCM 595C, for Alaskan
vlectronies on the 36 B'29'c on Project DOM 599C, end for wiptcrizntioﬁ
of all nircraft in the program cxccpt the 80 B-29's cn Projuct DOM 5959-16
It ooy be notud thet the distinction boetween Alasken cnd glebal .
vlectronies loy in the provision by the former of speeciel items of
stand-by and rescuc equipnent ceonsidered particularly dcs:fnblc‘for :

¢pcratiens in the For llorth.

| o




Various changes and modifications in the program continued.ﬁo'
be made during the summer of 1948, mainly consisting of adﬂitionul
requircnents to be an2luded. ﬂheae took two fbrma, rcquijemenéa
dcad;;ned to be fulfilled along with the original program by 15_
ﬁecFMber and requirenente fof-which no deadline was set but présums
ably to be accomplished duriné 1949. One of the principal proﬁlem;
wvas presented by a special rcéuiremcnt.that €8 B-29's ie modified
by'30 September 1948 50 that the Stratcgic'Air Ccrrand would achieve
an early_capability of 100 operational ntoﬁie carricrs. Thié require~
ment, doubtless a.rcflection of the ropidly increasing 1nternﬂtioﬁa1
tension culminating in the Berlin-Blocknde,'was personaliy prcssedrby
General George S. Kenney, end approved at Heedquarters, USAF, by Gen.
h’.uir.S._Fairchild, Vice Chief of Staff, and Lt. Gen. B A. Craig, Dcs/M;
despite some objécticns originating in AFOAT and the AMC that the
1 January ucheduie night be jeopardized and quality of workmanship
1oweru;-d.l ) .

The AMC was dirccted to proceed with this emergency requirement
carly in July, utilizing funds clrendy allocated for the over-all
progrom, It was planned thet 46 of the 68 nirc;aft would be secured
by nccelerating the modification of that number of the 80 B-29's on
Project DOM 595C and to modify (SADDLETREE) on edditional 22 B-29's
dravn from Projcét SACBSB-17. All modification work would be done by
ths Mnithnnnce Division,AMC.l8 This accelerated phase of the program
collapsed, however, when the SAC discovered that the 22 B-29's from
SACESB-1T were carly modcls deficient in range, that Curtiss clectrie

rropellers were not available for these craft, end that they wero
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1acxing 1n other features considered indaspensable for‘long range
ctoale opeviilons. The program wus accordiﬂély cancelled by Head-
guarters, USLF, on & S;ptembér with the proviso.that ioect DOM
595C would proceed oRr guickly 53 pracﬁicable, but with the original‘
dc:dline.19 | o ' . |

Kon-dcadlined requiremente, atteched to the GEM Progmmﬁ, continued
=0 nccummlate during ﬁhe ewmer of 1948, with no action ﬁeing taken
:-modiately because of the lack of funds budgeted for thoa during-
vicenl 1949, Referred to as the GEM Foliow-oﬁ Progrorm, by 11 August
they included the following: |
1. 15 B-50A aircraft from Project DOM SO65C to be RURALIST nodified;

2. 30 B-50B aircraft from Project DFL 1042 to be given SADDLETREE,
RURALIST, winterization, and standard electironics modifications,

3. 1% RB-50B aircraft from Project SAC 8PB-12 to be given RURALIST,
vinterization, standard electronics, and photo reconnaissance
rcodifications.

L. &% 18-29 aircraft from Project SAC 83B-18 to be given SUPERMAN
nodification; .

5. 10 ¥YC-9TA aircraft from Project 1961 to be given CHICKENPOX and
winterization madlficntions.

In cddition 1t was believed that there would be o considerable further
izcrease in the follow-on program,<9

In the light of these inerecmses 1t was obvious.thnt the cost
¢f the program would many times cxceed the $7,037,000 originally
cstizated. By the end.of July $39,275,600 had been rade availaoble
for the GEM Program, this including $25,000,000 from Project 110 E
Fs 1958 supplementnl Funds end $14,276,600 from Project 421 FY 1949

fiecial Modifications Funds., However, the Air Matericl Carmand now




reported that an overucémmitment of $414,355 existed end that.it

would be necessavy to elose down vital parts of the progron, includf

irg the Boeing-Wichitd Flant, gnless gdditional fands wuré'fortﬁdoming
vitzout delay; It also cetimated that $3,7h3,000 would be'necessary -
to complete the modifications scheduled fof 15 Decesher 1948, $30,000,ﬁ00
-3 ccriy out the follow-on pr:igram outlined above, aid $35,000,6OO yo
cemlete the edditional projecis likely to be estatlished. As on interim
=-asurc to mecet this situation Jeadguarters, USAF, made $15,409,000 .
cveilable from Project 421 FY 1949 funds.El
By October the estimated costs of the GEM Prog-m hod become firmer.
The cstirated costs of the phese with deadline daote of 15 December had
fallen to $35,529,045. The follow-on program wos now divided into two
yhases--the first having a deadline date of 35 Jﬁne 19%9, with estimated
costs of $37,019,251, end the sccond having a dcadline date of 30 June
1950, with estimated costs of $27,602,766. Authorization having been
given the AMC to utilize additional FY 400 seriee funds to camplete

the 15 Deccrmber pnase, the immedlate prdblcm wos to secure funde for -
the second phase. To mcof this-need it was necessary for Secretarj y
Syington to request relemse of pert of the $150,000,000 included in

the Alr Force supplemental appropriation for fiseal 1948, After a
dcetailed Justification of the GEM Follow-On Phasc to Sucretary of

Defense Forrestal, in carly Hovember the desired funds were rpleas;d, anﬁ
the fol}ow-on part of the program became nctivc.22 The follow-on .
#regren which was relcased by AMC for planning purpoces on 29 October, y
¥1il be dealt with in Volume IIT. B

Degpite the concentrated effort put inte end high priority placed

Cn the first large-scele aircraft modification progrum since the cnd of




the wer, it provgﬁ 1mpasaible to meet the 15 December 1948 deadl;he

on the first phase, or even to mect thé JCS requireﬁent for 225

atomic bomb carriers on 1 January 1949. bﬂring the swmer it became
oovious that the 15 Dicember deadline on Project 1042 for the
xdification of 23 B-j50A's could not ﬁe met because of o striké.at
Toeing Wichita. By October it was also clear that et least 18-6r |

the B3-50A's would not be conpicted by Bocing Scattle iﬁ time for .
sodisicotion by Boeing Wichita under Project 501D to meet the 15
Duccsber deadline. AMC also reported to Headquarters, USAF, that it~
sald be lmpossible to substitute B-29's, SADDLETREE modified, b;} the
ctipulated date.%} Although figures ore not eveilable fqr 15 Decerber,

a compilation of 31 December 1948 gave the following report on the

ctatus of the GEM Program:eh

In Work Availoble Delivered

D:L 1038 B-36B 18 SADDLEIREE 5 13
Stond. Elect. - '
VWinteriz.

M 595C  B-29 36 SADDLETREE 6 - ko
' Stand. Elect. ‘

ICH 560 RB-29 10 Ferret ' - 1o
: 2 ArCtI ElECtl
Winteriz,.

DCM 565¢ B-50A 36  SADDLETREE, Wint. 36
21 RURALIST,Stand. .
Eleet.,15 Arctic
Elcet,

ICt 508C  B-29 4O  SUPERMAN 19 2 19
) 20 Arctic Elcct. -
and Winteriz.
20 Stﬂ.nd-Elect.

K198 YC-97 8 SADDLETREE SUPPORT 8
“?C &85¢-12p Winterization .
LA: asc-ll'n

L0y
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In Work  Available Delivered
poM 501 D B-50A 36 SADDLETREE, © 19 11 6
RURALIST, Stand. - :
Elect.,Winteriz,

oM 599¢  B-29 36 SADDLETREE, RURAL~ 35
- IST, ‘Arctic Elect.,
Winteriz.

st 1149A  F-80A 48 Arctic. Elect. | o ng
Winteriz. -
-+ =5 cxpected at this time thet the rcqpirements for the first phase

of G2¢ would not be finally satisfied until March.2?

rrotect CHICE-INPOX

Project CHICKENPOX first designatced Projcct HATCHERY, wag the
cocond AAF project for ths modlfication of an airecraft for specinlized
atczic use, the first being SILVERPLATE, Tt originated during the fall
ol 1945 as on effort to cope with thc'eomplex assenbly operations re-
guired for the Mark III, Model O,Iatomic bomb and permit the use of
that wcapon with greater operational flexibility. Morc specifically,
1t involved the modification of the fuseloge of a large cargo plane,
e C-97, then existing only in the X version, so that it would serve
%3 a modblle nssembly‘room for the bomb. This would eliminate the
tecessity for installing the elaborate asserbly and testing equipment
ot a nuaber of fixed bases. It night slso incidentally provide a
lirited means of transport.

On the rccormendation of Maj. Gen. Curtis E. LeMny, at the time
tirving s AAF mezber on the newly constituted Advisory Board to the
C:riécr-in-Chargc of the Atcmic Bamb Projeet, the aircraft sclected
¥=3 the €-97, two of these being cllocated in December 1945 from the

iFrxuction ocheduled for mid-19+6 Brig. Gen. Aldea R. Crawforq, Acting

—

*..o word 4s classified Confidential,



AC/AS-b, dirccted the Air Technical Service Command to ectablish a
project with a 1=C priority to earry out the modification. Aﬁ tp; :
game time he,suggested'that the C-Th Be evaulated uh a possiblé
5ub$t1tute for the €-97, calling attention to ité grcat piy lond,
betber range, and lerger interior d.i:m:.-ns;ions.‘2
Steps were taken during Dcecmber end January 1045-1946 by the
Alr Technical Service Cormand (which become the Air Materiel Cémmand'
on 6 Ma?ch) to get the project under way. It was cssigned to thé Aire
craft Projects Scction of the Engineering Division, and by 17 Jhnuany'
1946 four officers had been clearcd to'receive information through
action of Hbadqua;ters,'AAF, end Manhatten Dietrict. Effofts wore
then made through the AMC liaigon officer at Albﬁquerque, MnJor‘Robert
L. Roark, to establish a working conncetion with the Munhatten
representative at Oxnerd Fiecld (later Sandia Base) charggd with
responsibility for the project--Mr. Roger S. Warnmer. Apparently those
charged with the project in the Enginecring Division hoped to proceeQ'
in the same'manncrAas for the SILVEBPLATE nodifications--through '
cupplying a C-97 to Manhattan for study and general design of the "
receccary changes, which would then be cpplied to the othoer aircraft
oy the ATSC. |
Major Roark, who had engincered the SILVERPLATE modification,
cxpleined that this procedure was impracticckle, since the project,
fron the standpsint of Mashattan, had hardly ndvnﬁccd beyocd the
conecption stoge. Me went on to soy: |
The obJect of the subjecet program is to provide ﬁﬁ aircraft
which can on short notice trancport, essecble, raintein and make

ovailoble for loadirg in bombing cireraft etomic bezbhbs os reguired
for some specific miseion to be stoged fron 8 base which is totally




pnprepared to handle atomie bombss All previous thinking has been -
donc on the basis of prepeved bases having shops, osscmbly cquip-
pont, and speeial haréstands available. The transport, assenbly,
ond general handling procedures have been developed to fit such a
gituation, and conscqueatly do not readily lend themselves to eirs
vorne equipment which mmy require handling of smaller cdmponents

4n different scquences. This means that in using airborne cguip-
~cnt, the cnd result is kmown, but the procedures are not known

end the equipment itself {s not known. '

aserk went on to propose that Menhattan be supplicd with basic drawings

1 other data on both the €-97 and C-7%, so thet it could proceed to

czrry out preliminary dcsign of airborne equipment and the genéral

- crrengesent of the aircraft interior, after first climinating one of
the types. Manhattan would then prepare specifications, requirements,
ond other date sufficient to enable the ATSC to perform iietail design
red finally actunl modification.
!xppgrcnt.ly little further wos done on the project, which was given
' th¢ code name HATCHERY (cancelled) and nuoricel designation }5{1-88_5,~
until early in the fall, since CROSSROADS was absorbing necsrly all AAF
jursonnel q_u&lii‘ied. in atomic matters along with most of the strength
of Marhotton. A visit to Sandie in August 1GU6 by Haj. R. é. Williams
¢l A0 clicited the information that Manhatton wus still interested in
the conecpt, end the original plan of flying an XC-97 (the sole survivor
¢ threc built) to Kirtlend for examination and possible modification
v:gc returned to. This was done carly in Scptember, and by 11 October :I.t‘
vag ezrecd thet this aireraft would be fully modified ag a mock-upe |
‘ianwhile, the two YC-97's originally nllocated for the projuct wera
“ov approcching completion, and the alloeation was confirmed after
ewnierences ot Sandin and in AAF Headquarters. It was elso agrecd that

¥orratian would tell the AMC what modifications und special cquipment
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-uld be nceded, ofter which that command would carry them out. This

would be the responsibility of Col. John R. Sutherland, who had Just

cozmpleted an assignment o3 bomb commander aiVCROSSROADS end wags now

ascigrated Englnecring Division Coordinating Officer for Marhattan ‘. o ;,

: T
ntstrict. He vas assisted at the AMC by Major Roark, while Col. William
A. Entcher and Cols Leo V. Harman provided llaiscon et Kirtland Sundia 28_' . : ';_

By late Noveaber 194G the general nnture of the modificaticn was .

.-2:‘ng shape. It was planned to uée a monorail trolley with integral
Latst, which had been designed by the AMC, to load and urdoad the bomb,_ -
r...o consideration was dropped of using a dolly hauled up the ramp or
-3 hoists mounted on an auxilisry A-frame in the tail.” It was also
pranned to reénféreé the floor of th; fuselage under the'aséembly Jacks
ty ucing & grid of longitudinal floor beams mated to I-beams at the side
which would distribute the ioad-into the structure. It was agreed thnt.‘
the atonlc bomb might be carricd in the C-97 on short flights, although
tiis would not be required in long-roenge operations. This uould
rececsitate the instnllntiou of o cradle and tic-down fittings.29
At this time a second coucept began to enter the picture with the

rart of Manhattan--éhe use of a bortablc building for bomb assembiy
i the forward aree, with the €-97 reduced to the role of transport
{cr the cpecinlized equipment. Although it might be briefly uscd e
f.noegsembly room, the equipcment would be readily removeble for transfer'
o the portablc asscrbly building. This systea wos later designated
“.zzc B ond the older onc Phase A. Great difficulty was to be expericnced
‘% diveloping a suitable portable building of reasonable wcight which

¢“=i1 be crected in a short time, however, and this had the offect of

Leeilng Phase A, the originnl CHICKEPOX project, under “=Y-30
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Planning corntinued during lnfe 1946 and into 1947, but more
concrute Progress was hompered by delays 11; tﬁe allocetion of'.'fuz:ds
gnd the clearance of AMC nnd Boeing pcrsonncl to participete in the
project, and 1in Januu:nv 1947 Colonel Sutherland reported to AAF Head-

quarterss

This project has come to a halt through lack of funds. The
}=D funds, long promised, have never been received and judging by
wwe past expericnce in trying to get the funds, it will be a good
waile longer in coming. In the meantine, the Equipment and Armoment
1abs have ceased work on thue projeet duc to lock of funds and the
tudget cut. Expenditure Orders have been returned for deletion of
outside expenditures for waich there are no funds. Efforts to
contact Colonel Doubledoy have met with no success.

Clearances for the civilion and officer persowncl have not
yct been recelved and no satisfactory cxplanation has becu made X
for the delay. Hq AAF blomes MED and MED blames AAF for failure to ‘
get the clearances pPfocessed.  In foct, with the cxception of the -
sandio people and this office, no one scems at oll interested in the
piroject. '

The situation changed abruptly in mid-January 1947 when funds for

CHICKENPOX asnd other atomie projects of the AMC becaome aa;uilable by

allocation from the AEC, omounting to $3,000,000. This caused an

{==cdiate upsurge of intercst at Wright'Fic-:ld, Previously soncwhat

tndifferent to such undertokings because of the rumcrous complications

{ivelved, and Coloncl Sutherland remarked of the chenged situation:32
The funds for this projeet have finolly arrived along with o letter
of instruction for its use. Herctofore little or no interest has
been shown in the work being donc by Major Roark and rysclf, Now
that we have MONEY, we have become quite popular and everyonc wants
to get into the act. A great deal of thoughts cecm to have been
fivea to nmethods of bitching other people's broken down wagons
{duc to the budget cut) to our atomic ster.

!iwcr'chelcss » the continued delay in clearances prevented full cdvontage -

telng derived from this financial impetus.




Activity continued at Kirtland during early 1947, with the TSILC,
representatives of the Z Division at Sandia, and Mnjor Roark of the
AMO 8ll engaged in efforts to develop ﬁ workable dcsién and £6 adspt
guitablo items of equipment. An experimeﬁtal asseﬁﬁly vae pe;forméﬁ
in late Jhnﬁary to test the drawing board'design, utflizing.a pl&yood
rock-up of the overhend trolléy. Bcsideé this trollqy loadiné syéth'
cnd the braced floor other féatﬁrca ineluded the enlargcnoent of the
Sorward hoteh to permit the pascage of large picces from the lower ﬁo
the upper deck and the installation 6f ctorage bins, uofk benches, |
specinl lighting, air conditioning, heating,.ﬁomb supports, battery
chargers, special hoists, o power hook-up, cnd a power trailer. To
these were ad&éd arctic, tropicel, and desert kits. The arctic kit
was considered the moét essentinl, and the AMC was asked to schedule
u cold-weather test at Eglin Field for October 1947.53

Both the completion date for the first itca and the priority
essigned the CHICKENPOX project were changed during the first part
of 1947. The original 1-C priority had been changed to 1-B, epporently
ceme time during 1946, The originnl completion date assigned, 1 March
1948, was changed to 1 October 1947 by AAF Headquarters on 8 ﬁay 19#7.
In crder to mect this date the AMC requested that the priority be
r.iscd to 1-A, and this was granted, clong with an authorization of
unlinited overtine, on 3 July. Alr conditioning nnd tropicelization
w;uld.nlso be postponed. Hevertheless, the L October date was not met,
#rtly because of delays in the coordination of chenges in the
tdification with the AEC.

The first CEICKENPOX YC-97 wos delivered to Kirtloand Ficld on -

2% Cotober 1647 by Colonel Suthcrland and Major Roork, who instructed”

-




z pivision personnel in the use of the equipment installed by the AMC.
e codification wme essentinlly complete except for the items to be
1ngtﬂiied by the AEC. It wus:plapned for the 2 Division to cnrry.out
sto share of the modification and then subject it to gervice tests.
These would supposcdly be cémpleted in Januery i9h8, end thé-plane
wo11d then go to the Engincering Battalion, AFSWP, for training end

the developrent of assembly procedures. It would then be assigned to

<ne 15t Alr Tronsport Unit,SAC. In the meentime, the AMC would be‘
= Jifying cnother YC-97. '

This schedule proved to be too optimistiec. It WaS necessary to
roourn the airereft to Boeing for revork of the center section fucl
ccll to prevent collapse during pressurized flight and for modifiection
vy the heaters to reduce the fire hazﬁrd. thn_thcﬁe changcs ﬁcre
cemplated, the ﬁircraft wes scheduled to go to Eglin AFB for cold
teoting in March, but this wos postponed by order of chdqugrte}s,
UZ/F, in order to have two planes aveilavle for pocsible cnergoncy
wre during the 1ntcrnntionni ¢risie which had arisen. Purther dirfi-
cultics developed during the opring with the two YC-G7's which hod
teen nmodified, involving particularly rmalfunction of the hentors and
crecking of the special Neso glass windshields, fThe Air Force also
diceovered in April that an essential item of cquipment, the electronie:
cimiltancity tester, was unavailable, epparently as a result of an
«E2-AFGWP misunderstanding es to who was responsible for producing it.
‘e continucd modificetions of course prevested the proctice operatiors
WLeccoory to establish operationel techuiques and proecdurcs. Altogether,

L. project could hardly be censidered out of the experimental stage.

’
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In;idcntnlly, the AFSWP, which through its control of asscubly teoms
pegan to figure incrcasingly in the pigture, indicated that 1t &4 not
regard the project very faovorably, prcferfing portaﬁle building;. Thesey
};vcvcr, also remained unavailsble in practicable forn, 3

The CHICKENPOX Project was nevertheless considered sufficicently
¢ ivenced by carly 1948 to influence the GEM Program for the ropid |
s+;i12-up of atenle striking capﬁbility by the Air Force. The program,
cotalblished in the spring of 1048 and bascd on requirements earlicer
cutlined by the JCS, called for the CHICKENPOX modification of eignt

£-37'0 by 1 Jonuery 1949, As implemented by the Eosgineering Division,

sz, a chhnicnl_Ipstruetion issued on 23 April 1948 difﬁcted tho
v.oterizotion and modificotion of the six remaining ¥YC-9TA's. The
airceraft were to be prepared for global operation dowu to minus 65
degrees Fohrenheit, and the modifications were to proceed without de-
inying for more setisfactory cquipment, with decdlines of two planes by‘
33 July, one by 30 August, and the‘remaining three by 15 December. The
virg was to be nccompliahgd by thc Boeing Aircraft Comporny, with Major ‘
f.ork cerving as project officer for the AMC.35

Although the above schedule appears to have been met as far as
rajer modifications were concerned, o nunber of changes were nmode in
tho fica) CHICKENPOX configuration which appeared in the two develop-
.20 1C-97 aireraft (Nos. 588 end 589), which werc undergoing -further
tecting and evaluation. It was therefore necessar& to arrange for the
Tirther nodification of the other eix YC-97's in Februery 1949, It
v:¢ 6130 planned to modify 10 additionnl YC-9TA's from th;-1949

3f53d:tio; with delivery Leginning in Scptesmber. Another impertant
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:_?bloy:cnt was the placiﬁg of an order for the development Qf a-

sioge net with the Corps of Engincers, including the reqpire-

P APt

...t that it be proof egninst detection by radar and that it be able

e

withstand & wind of 70 miles per hour. The Engincers estimated that
o cuiteble net would weigh 45,000 pounds, and require six hours of .

3
~ re to erect. Nevertheless, work on developme t of a net began

o~

~. 1 continued t1ll tze ternination of the project.

- - -

puring the latter part of 1948 and ecrly 1949 practice operations

w.re cerried out by AFSWP personnel for the dchlopmcnt of standard

cpurating proccdures and teom proficicuey. Although the AFSWP in general
----- <rted the Phasc B type of operation, in which the C-97 wus used

(mrily os & carrier for the specinlized asscuwbly cquiprient and a

- -
]

.reoble building, it had so far becen unable to procure o suitable

w

t £ dbuilding ond perforce had to utilize the C-97. Both the YC-QT'a,
wtich had been assigned to the lst Strategic Support Unit, SAC, were
riternately used, together with the XC-97 (No. 470), which was moved
€r: I5lin AFB to Kirtland as o ground trainer and mock-up vechicle.
C,crotion COWBOY, in August 19h8, was primarily intended for the test.

« & forward asserbly procedures, and CHICKENPOX eircroft was sucécas-
TLLly eoployed to perfora five consecutive asscubly operations. Cold

t fto ot Eglin AFB and firgt field tests at Kirtlond hed been completed
% Jily. Despite this, neither of the CHICKENPOX aircraft wac fully

¢ 7iliped, in that air conditioners for tropic operations and sirmltencity
Jirtug testers, both of them considered intcgral items, were not avail-

*tlee The AFSWP, which held responsibility for providing on air tranuse

#-¥tlc building, was eble to sccure the first type found suitable--

*
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rha PALMER HOUSE--in December 1948, Four were at once procured and
four others ordered, so that the Fhase B concept of CHICKENPOX would
te completed. As a result the number of C-97's to be modified waa
revised downward to consist of the eight on which all or most of the
work had been comp;eted ﬁy Jahuary 19h9.37 .
Actually only three of the eight CHICKENPOX alrcraft ever became
operational, since only three sets of assembly equipment (only ons

¢atirely complete) were procured for them by the AEC, this status

-l

veing reached in June 1949, By this time the outlook for the entire

CHiCKENPOX assembly system, even the FPhase B techniqpe, had become
decidedly coqfused because of the rapid replacement ;f the Mark III -
bomb models in the stockplle by the Mark IV, which would require much
less extensiva forward assembly., All Mark III, Modification O, bombs
vould be out of the stockpile by 1 July. Extensive forward servicing
was ruch less nocessary for the Mark ITI, Modifications 1 and 2, and
tho CHICKENPOX system would be correspondingly less useful., Further
rodifications would also be necessary to permit its use for these
rodels. The Fleld Office for Atomic Energy by late 1948 had come to
telieve that & standard arctio tent shelter carried in a single cargoe
plane such as the C-5L and erected within two hours would suffice for
the simple serviuiﬁg required, if no local facilitics were capable cof
conversion. This would dispense with the need for both the specially
rodified C-97 and the PALMER HOUSE, Although the CHICKENPOX C~97
¢culd be used for this purpose, it could only be regarded as an ex-
penaive lwary,38 '

A5 a result of the above considerations, the end of Project

<:ICFENPOX came rather suddenly as compared to Its protracted beginning,




on 23 May 1949 Brig, Gen. Howard G. Bunker, Chief of the Field Office
for Atomic Energy at Kirtland AFB, concurred with a previoﬁs recom-
rendatvion by General Montague of Sandia that CHICKENPOX be terminated
as of 1 July. GCeneral Montague pqinted out that the SAC was no longa%
planning teo use CHICKENPOX faciliiiea, except possibly for small-scale
5pecialized missions, The AFSWP followed with a formal recommendation
along the same line on 1 June, and as a result the project was formally
rerninated on 21 September, The final echo of CHICKENPQX came on 27
October, when a query from AFOAT to ANMC as t6 whether it would be
practicable to leave the modifications intact in existing planes for
possible future emergency use elicited the information that destruc-
tion of the equipment had already ‘begun and that imnediate action
would be needed in the form of a Headquarters, USAF, directive if

this were to be saved. This was not forthcoming.3?

Eorb Handling and Loadine Egquipment

As seen in Volume I, the unusual size, weight, and shape of the
atomic bomb, particularly the FM, created handling problem§ which had .
to be met by the design and manufacture of special equipment. Dur%ng
world War II the hrmy Ordnance Department was responsible for develop~
ing and procuring such ltems as dollies and 1ifts for transporting and
loading bombs on aireraft; however, like virtually all other matters
pertadning to the development, manufacture, and delivery of_the'atomic
bord this problem-was taken over by Manhattan District. In coopera-
tion with the Air Materiel Command it designed, developed, and proe- d
¢ured two principal items for this purpose--a stationafy hydraulic
telst for lifting the bomb into the bomb bay and a dolly or trailer .
for raving the bomb from the n;serbly room to the hoist. These wers

tatecssfully employed at Tinian in 1945 and & year later at Bikini,
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During the.spring and summer of 1946 the Army A;r ForcesAéas
engaged in negotiations with Manhattan Dist;ict looking to a larger
degrae of participation in atomio.d;velopment activitiés and to a
definite delineation of functions and responsibilities.# As a result
of a conference on 9 May 1946 Manhattan represcntatives agregd.ﬁo '
transfer responsibility for the developﬁent, programming, and supply
of equipment for handling and transporting both service and practice
models ﬁf atomic bombs to the AAF and the Ordnance Department. The
respective responsibilities of ihe iast two organizations wers not;
however, clearly defined, and correspondence between them and the
Manhattan District continued into November. At this’time the Ordnance
Department withdfew.entirely from the field, including responsibility
for stockpiling and planning., War Department Circular 356 was com-
pletely revised to give ths AAF "normal channel responsibility for
the design, dovelopment, procurement, storsge, an& issue of do}lies,j'~
hoists, or any combination thereof which is used in positioning a
bomb in an aircraft." This was in accord with the new concept that
tha AAF would assume responéibility for the bomb when the cormpletely
assembled weapon was ready to leave the assembly building fo; 1oadihg.h°

As a result of this agreement Manhattan transferred to the AMF
certain loading pit equipment and bomb trailers, together with a Loade
ing Pit Manual-(Lh-583), vhich itind prepared. Three completely |
equipped pit installétions including necessary trailers were in place
at the time (21 August 19L6), these being located at Kwajalein (for
Operation CROSSRO.DS), Sandia. Base, and Roswell £AF (excluding twe

partially complete installations on Tinian and Iwo Jima, which were

#3co Chapter IV,







5pparcnt1y overlocked). Thése, however,.were all claimed by Man-
»sttan, which agreed to transfer only three sets of pit equipment and
six trallers which were on order. All liems ?nvnlved were élasﬁifiéd
scCesT. Later, the AAF secured a concéssion to permit transfer of
the Roswell equipment LY . | : |

Mcanwhile, some months before this the Air Mate?iel Comnand had

pyecn directed to initiate "a development program...for the purpose of

doveleping suitable carrying, releasing, and hoisting equipment for

tho A-3orb, these equipments to be applicable for such aircraft as

will be required to carry this bomb.," The directive further emphasized

wut cvery_effort should be mad;‘to develop equipment which could be
readily airbérﬁe and that if possible it should also be adaptable for
othor standard bombs, Accordingly the iMC issued technical instruc-l
ticns and ihitiated several development projects durlng the year.h2

The hoist equipment consisted essentially of a turn-table hy-

craulic hoist, air-oil reservoir, and a gasoline-operated compressor,

with nccessary piping and vaivea. These items were mounted in a sub=
t.rface concrete installation, and the wholo was ordinarily referred
to &5 a loading pit., The hoist itself was commercially manuf actured
33 the Materialift by the Joyce-Cridland Company of Dayton, Onio, and
vas tasically similar to those employed in auto service stations,

it borb dolly or trailer was a four-wheeled towed vehicle with re-
ravadle cradle. It had boon designed by the Manhattan District and

rreduced by the Utility Trailer Mamufacturing Company of Los .ngelea,

T tord uas loaded on it within the asserbly building and moved over

ta Loist, to vhich it was then transferred. The aircraft was then

¢:itired over the hoist with the aid of the turntable and the bomb




raised i{nto the bay. Lack of mechanical roll and pitch'adjuétments
ard tho nccessity for careful leveling of the massive weapon made the
1o0siing Prﬂcevs a Protracted one, consuming from 25 to L5 minutes.
¥ot only was this delay objectionable, but the elaborate and
expensive pit 1nstallation* both reduced cperational flexibility and

ircroased the vulnerability of existing bases. Accordingly there was -

2a carly demand from the AF for improved equipment which eventually . ;;;jf
rosk two directions. One proposal was for a combination dolly and - 5?f@'

~olst which could be moved directly under the aircraft, A second was-

sor an internal hoist which would lift the borb into place after it i_*7
»ad been wheeled under the plane. Eithor of theso systems would r;-
guire a nose aack also in the case of the B-~-29 if pits Or Tamps were '
to be dispensed w1th, since insufficient clearance existed. Another
demand was for a portable dolly, so that the entire loaﬁing systen
could be air borne.' Thesé requireﬁants were not easy ‘to fill, be-
c3us0 a replacement loading system had to equal the original in
roliability U3 | |

Despite the objections to the hydraulis pit loading system it
vas to continue in use for several years to come, and loading pits
wore constructed at a number of air bases and storage sites. By 28
¥ureh 1947 five additional ones had been constructed at various
7oints, and action was being instituted in May 1946 to procure ten
rore sots of equipnent for installations. HMeanwhile, nork had begun
by the £2ll of 1945 at the AMC on a trailer-hoist., Although quickly
s.viloped, this was actually used only to position ths bomb properly

for raicing into the aircraft by use of a chain hoist, after the ncse

ch tOtai cost was about $40,000, of which about §18,000 was for the
“prent,
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of the plane had been raised by a Jack to secure the nscessary | .
clﬂirance.hh The up-forward movement provided by the trailer-hoist
vas unsuitable for the actual loading, a vertical movenen£ being

necessary because of space lmitations. The lifting was to be accom=

nlished by a sling and internal chain hoist, the A-6 and G~? re-

spectively. The -6 was an existent sling which could be utilized | i

for tho purpose. The C-7 was an experimental 12,000 pound hoist =~ &
ordcred in late 19L6 from the Steel Products Engineering Company, E

Y

actuilly an edaptation of an existing design, the C-6, which was
arready in use on the B-29., Two wers required for each airaraft.
~ro total arrangement was regarded as an interim one.of doubtful
reliability..

Feanwhile, early in-19h7 work élso began on two other items--a
*o1:in® low-bed dolly with lift to supplaﬁt the dolly in thé abovae
5;:: tcm and a mch more elabox;ate combination dolly with a straight
vertical 1ift capablé of raising the bomb sufficiently to attach it to '
1%s recsk within the aircraft. The purpose cf the simplifieddol;y was
s provide an itemrwhich could be resadily transoorted by zir. The
corbination trailer-lift would provide & heavy-dnty all purpcse item.
“ho contrast for producing the experimental prototype, capabls of a
25,000 pound 1ift, was given to the W, L. Maxson Corporation of Hew
Tork City by June l9h7.h5

ML of the above projects, including the intorim lnading-urrange-
rest, progressed very slowly, apparently largely because of tﬁe seve;e :
festriction on release of information imposed Ly Hanhattan District.
"4 Muxson cozbination trailgt-hoist turned out as a strictly long-

*er= project, not resulting in an experimental article until ¥ay 1949,




which then had to be turned back for extensive reworkiné. Develop-s l{kl)
~=nt of a savisfaciory internal hoist also turned out to be a con-

siderable undertaxing, although two available types, the C-6 and c~17, . i

T

could bs used in an emergency. The C-7 was selected over ths ¢-6
because of its greater capécity, but was not altogether satisfactory,
ard the ultimate design, approved for incorporation in the GEM Program

" in June 1948, was the C-9., The requiremen® which pr&ved particularly -

difficult to satisfy was that for a positive reverse loéking féatura.
Essentially,'the C-9 was the C-7 with irreversible gears. Meonvwhile,
voth the C-6 and C-7 found limited use.® These hoists were mounted.
on the H frame witihin the bomb bay.h6 _

Considerayle difficulty also attunded the development of the
n5lainh low-béd dolly, which was to replace the interim item with
1irited 1ift for use with the internal hoisting system. Drawings were
completed by 1 June 1947 and the AMC ergineering shops were directed
{0 produce a hand-built prototype. By 1G June 1948 this had been
tosted by the AMC and 120 items orderad in tonneciion with the GEM
frogram, through a production contrast with Boeing, The threatening
international situation during the spring of 19uS had apparently ro~
sulted in somewhat hasty action in this matter, since the delly in
quostlon was still underpgoing testing by the T&TLC at Kirtland, and a
rurber of recommendations for modifications began to coms in as a re=~
tilt, These, besides slcwing production, created & design conflict |
in that the_demanda for such additional refinements as that the dolly

bo readily capoble of being disassembled for transport and that it

*.ns €6, with which the earlier nodiried planes were eguipped, was
vsed as late as Cperation AJAY, in October 1948, Considerable risk
alterded 1ts use, and the operation report urged thet it not be
¢ leyed acain,
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a security curtain clashed increasingly with the requireﬁent for

421

rount

~47LC on 17 Auguét 1948 to point this out and urge that_furyher chaﬁges

be kept to a minimum in order to prevent the N-1 from becoming a con-

e ey 4
1 e R -

glo=aration of hardware on wheels,® Deiiyery of the N-1 apparently

. .
LI

bogan 2n early 1969.57 _‘
Even with tho low-bed dolly sufficient clearance would still not

[

LTS TP I

oxist beneath the B~29 for loading, and this problem promised to be-

como further complicated with the development of Jet bowbers, pre=

Wi o

su~ably with even less ground clearance. Four principal proposals
wore made to cope with this problem: use of a loading trench or

wheel ramps, raising the fuselege by a Jack, inflatiﬁé the hydraulie
olorments in the wheel strﬁfs, and modificstion of the bomﬁ bay doors.
Trhoe first was subject to some of ths same objections veiced agalnst
tho loading pit and does not appear to have been too seriously con-
sidercdo# Extensive study was made of the last three during lats

15L6 and 1947, and by early 19h8 two standardized procedureﬁ had been-.
cvolved,

The first of thesa wﬁs based on the use of a Model V12-60 Malabar
Lydraullo Jack to raise the nose of the aircraft, thus providing a
clesrance of approximately 71 inches un&er the fuselage just in front
¢f tho front bomb bay. A difficulty arose in that, since the dolly
2.2 berd had to be wheeled in under the nose, use of the normal jack-

in¢ peint in tho nose wheel well would result in blocking this ingross.

*A par--nant rarp end pit arrangement was constructed at Muroc. It
ffﬂ 9150 necessary to use a loading 4treiuch when the 2-29's of the
297 were loaded by use of thoir C-6 internal hoists, since they did
1ot huve the special Jackdng arrangermant of the later nodificatien.




Accordingly a new Jacking point was provided in the SADDLETREE modifi-
cations on the right side of the fusclage £oward the nose.. Since
clearance was reduced to 8l inches under a forward lower gun turret in
case the aircraft was fltted w1th one, a supplementary nethod pro--
vided for inflating the main wheel struts, which would prov1de a

clearance of 72 inches under the turret. The second method of obtaln=-

ing the necessary clearance was fo inflate both the main ldnding gear
. struts and nose gear struts and then to remove elﬁher ons or both b0m§
buy doors., The latter operation was simplificd by replacing the exiaf-
ing bolt fasteners by pin bracket assemblies. Jacking required about
cight minutes; and”the doors could be removed in about one minute.
The latter method also dispensed with the jack entirely; however, it
did rcquire a hizh pressure source of air (1200 pounds)'.hB : _
As can be seen from the above, pit loading remaincd the main re-
liance of the Air Force until tho end of 1948 beczuse of the deficicne
cles of the interim system and the slow development of new cquipment.
Sinco only a few pit installations cxisted end only thrco scts of.
cquipment were in stockplle, the onset of the international crisis in
‘irch 19L8 resulted in much immediate activity in this arca, On 9
ipril Headquarters, USAF, rcquested tho Chief of Enginecrs, USA, to
onstruct two pits on Okinawa, stating that the Air Forcc would supply
tho nceessary cquipment. It supgestod, however, that tho Werld War IX
pits on Tinian and Iwo Jima be first inspected to dotermine whother
tre equiprent was not usable for at lecast one pit. In addition, the
ASHP on 29 April requested the Alr Force to procurc fivc scts of
€quiprent, three of which would bo installed at Sandia and Carp Carpe

tell and two held in reserve. lzanwhile, a pit had Just been cornleted

[ —
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at Fort Worth and one was under construétion at Camp Hood, No load-
‘ing pit existed in Alaska, and consideration was given at this»tiﬁe.to_
the possibility of construéting one aﬁ Eiison Alr Force Base.h9

By Jﬁly a requirement had been established for a total of 18

loading pits

‘At least ono was 2lready in plﬁce

at each of these points with the exception of Camp Carpbell and Lime-
stono for a total of twelve operational, rTﬁree sets of equipment were
in storage and ten on order, it being planned to maintain a stockpile
of scvcn.so |

seanwhile, the 509th Bombardment Group, core of ths Atomic Strik-
ing Force, which was on alert during part of the month of April, made
plans to use tho C-8 holsts as an emergency mcasure, since these wera
the only ltems readily available., However, the AMC was directed to
procure 120 low-bed dollics gnd 250 sets of C-9 hoists as expcditiously
as possible. It was cstimated at this time that the C-% holst would
not be ready beforo November in production quantitics. The T&TIC ac-
cordingly rcquested the AMC to procure "up to a dozcn steel cradles
ard adapters which could be used in connection with the C-6 hoist in
case of emergency.* Quantity production of C-9 hoists was not achiévcd
until the first quarter of calendar 1949, when L63 were procured. |
These hoisfs, weighing 330 pounds per set of two, were carriced as an
integral part of ‘tho aireraft modification. At this timec nose whool
Jacks and N-1 dollies wers being issued at the rate of four each por

£Quadron of ten nodified aircraft.Sl
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%;" single point refueling in production B-50€'s, In November Headquarters,

A USAF, authorized MMC to expend $1,000,000 of fiscal 19k8 funds to |
% ~ L i
5 - -initiate the program immediately. In December the Directorate of |
A | L %

Research and Development proposed éxtension of the program to include

,..
S
]

escort planes, particularly the P-80 and P-8k. Early in 1948 the pro~

gram was further approved by the Long Range Borbardment Board and as--

signed a 1-A priority.,”?2
Although refueling in air had been carried out as early as 1923,

the only company actually making the necessary equipment was Flight

Refueling, Ltd., a British company which had been formed during the
1930's. Its most notabla activity had boeen during 19Lh4-19L5, when 1t
had installed its equipment in a number of Lancaster and Lincoln

borbers in‘preparation for their proposed cperation in the Pacifie

against Japén. The British system had also been given limited tests

at Eglin Field during 1942. In view of the urgent need for a practis -
cable system the AMC decided to employ the Eritish system if practl-
cable. During March 1948 a contract was made with Flight Refueldng,
Inc,, to supply LO complete scts of tanker-bombor refusling equipment,
togother with technical asaistance by British engineers, nccessary |

: tools, and installation drawings, at a total cost of $1,250,000.53

g First installation of this system, employing hose connoctions

wnd gravity feed, was corpleted by 3 May 1948. Following flight tests

} certain noddfications were made, and bty 28 September 12 B-2% tankers
2nd 12 B-29 receivers were modifisd and cdeliverced to the SAC. The
tyotem erployed permitted the transfer of 2600 gallons at a rate of

%0 to 100 gallons per minuie and was belleved to allow the attainment .

e I Ly P,

¢l an ineraase of from 25 to LO per cent in cordat radius, This
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system was rcgarded as an interim one, to be supplanted.by a force
feed technique fer increasing flow to 200 gallons a minut§ which the
ANC hoved to complete develoément on by 1 Janvary 1949, It was also
expected to develop a new type system oliminating the hosg and sub-
stituting a mechanical boén, on which Bosing-Wichite was eﬁgaged\during
the :,rcar.f"Ll

Under the Gif Progranm L0 B-29 tankers (designated SUPERMAN), 36
£-29 rcceivers (designated RURALIST), and 57 B2-50A receivers were
scheduled for modification by 15 Decerder 1948, As proviously séen,
sctual deliveries fell considerably short of th!s. U?der the GEM

Follow~-On Pfosfam ail B-5C's were to be mndified as receivers.ss

- ks b .

Other principal ilems of specialized electronic equipment cone
nected with atomic operations for which the .ir Force either had dirqct
dcvelopment and procuremcnt responsibility or with which it became
concerned through operational use included a phase invewter, flight
test box, ring out box, and tester-calibration box. The inverter
(Eclipse Pioneer Invertzr llo. 127.30-1-B) became the cause of a serious
bottleneck in the GEM Proz: ez during the rapid build-up of 1948, One
Iaverter was used in each 1561 bomb, and another was used in the
carrying aireraft to supply power for -eadying the berb for the drop.
The AZC also insisted that the alicra®, carry a spare inverier. The
fAr Force was to secure the tw; extornal irnveriers per alrcraft from
the Bendix Aviation Corporaiicn, which aleo manufactured the inverters
for ths bomb itself. Unfortunately, Bendix experienced sore difficulty
in meciing the specificaticas egtablished by the AEZ, and the inverters

Decare a critical item in the Crd Progran by June 1948, [ffter fruitless
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efforts to secure inverters through lower level action, the Air Force
in July brought pressure at the top level on the AEC, which had first
priority, to felease inverters. The AEC explained that it had already
taken action to accelerats production, and agreed to meet Adr Forhe
regquirements on an equal.basis with its own, beginning in August.. :
Nevertheless, inverters remained a sho;t item for some time to c;me,
and in October Headguarters authoriied the ANC to release the modified
berbers with necessary wiring, but without the inverters., It remained
the iir Foree viewpoint that the spare inverter was unnecessary.56 '
The flight test box wa# the control and menitoring instrument
used in the a?:craftrcabin for testing tns fuzing and firing circuits
of the bomb pricr to rzleasa., These Instruments had béen-built by
¥anhattan District in limited number. All checking end calibration of
the box had been dowe in the laborétory With the expansion of the
atomle program cther methuds of productzon and field calibration would
becore necessary. Under an agresmeni reached in March 19h7 between
Sandia Corporation and the ALF, the AMC would undertake the simplify-
ing and procurement of the “1izh% test boxes and turn them over to the
Army Engineers for storagze znd third and fourth echelon maintenance, -
The agreement failed te h:ild after Coloﬁel Derlard, Commanding Officer
ef Ssndia Base, learned ¢f 4% end sonvinced Z Division that the instru~
rent shocld continue to b3 Jevels;ad ex procured oy the JAEZ on the
same baric 1z bomdb coupsnents, thcn siorad ond maintained Vy the AFSHP, .
to Uz issued with the bomd iiself, This arvangement was institutpd:
hewever, later in the year Z Divisica requested aad secured the agroe-
rEat ol thz JATF to check ths ciininenss of the flighd test box for

+05310le substitution of suancard Air Force ite:s.57
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Closely related to the flight test box was the Kilroy box and
the calibration box. Intended réspectivaly for testing and calibrat-

ing the complex circuits of the flight test box, their development was

undertaken by Sandila Corporation during 1947, Latef the two were com=

bined into one item--the testing and calibration box. ilso ﬁndé&
developrent at this tima w#s a trainer box, designod to replace the'
borb for practicing with the flight test box. /Jnotner test item
developed by Manhattan Distirict early in the program was the ring out_
box, which tested the invricate wiring of the SILVERPL.TE modification.
This was greatly lnpraved by Major Roark working wity Manhattan per=- |
sennel at Kwajaleir Juring Operation CROSSROADS and further improved
at Sacramento fir DVerot whan'the SILVERPLATE installation wase

standardized late in 1546.58
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CHAPTER XiI

DEVELORMENT OF NEW ATOMIC BOMB CARRIIRS

Although the B-29 hed served as an admirable.carrier for the
errly atomic bomb im both its versions, the.weapona system thus
creanted represented (at leaét in the case of the FM boub) & fitting
of the bomb to the airecraft. Over the longer term the revolutionary
nature of the nuclear bomb appeared to dictate that fﬁpure carriers
would be desiéﬁed aroﬁnd the bomb itself. Since the design, develop-
rent, and production for operational use of the B-29 required
approxirately five years under war-tirce acceleration, it was obviqus
ot the end of the war that an even longer pericd would elapse befpre-
an aircraft specifically designed as an'atomic carrier woulﬁ be
availeble for operational use. The situation was further complicated
by the appearance of the turlo-jet engine, which offered a tremendoug
geln in speed but had to be integrated into borioer design, and by the
lack of fully developcd information on ﬁtemic operations, including
tactical procedures, target otudies, end effects data. These ell
ted to be carefully related to the best use of the poiential stock-

yile, itself a highly uncertain item. .

hinntatlon of War-Time Keavy Borber Desigus

Yeanvhile, the basic design of the B-29 could be further developed
~% the B-50, vhich kad greater speed and renge. Heavy and medium

izimers alrecady in process of develorzent ot the end of the var
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could also be considered for use as atdmic carriers. At that time

' the XB-35 and XB-36 vere already well advanced, and & number of

medium Jet bomber projects were»élso under way. These included
the XB-U5, 46, 47, and 48, as well as one attack bomber, tﬁ; XA-43.
ProJects for all of these had been begun late in l9kh-; -

First action by Headquarters, AAF, to correlﬁte the developmént

of the new bombers to carriage of the atomic bomb appearsito have

been taken in April 1946, vhen AC/AS-U reguested the AMC to submit

estimates on the prejudicial effect of cerrying the atcomic bomb on

all experimental and production bombers subsequent to the B-29. He

expleined that the types and quantitiesn of otomic boubers were to

be based on Manhattan District's current estimates on the rete of
stoakg}ling of fissionable material, a realistic production rate for
bombs derived from this, and current estimates of the total possible
production before the exhaustion of fissionable paterial.? 1In |
reply Brig. Gen. L. C. Craigie of the ANC reported that design
studies, utilizing meager information on the dimcnsions of the

bomb cbtained from Manhattan District and based on & bomb 22 inches
longer than the current one, showed that only the XB-36 and XB-47
could carry the FM bomb without penalty in spced or range (although
the Joss would be negligible in the cuse of the XB-45 eond XB-46)
and that only the XB-L7 would require no modification.* The study
8lso considercd the XB-35, 48, and Sd. Creigie pointed out that

the latest military characteristics established for both heavy

end medium borbers stated they chould include provision for the

¥ Apporently the study was limited to the cconsiderstion of peralties.

resulting froz sltered acrodynazic craracteristics.
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carriage of‘ut least one atomic bomb.
Of the mbove aircraft only the B-50 and BE-35 were to become
operational during the three year period following the wer, ﬁnd
poth were included in the GEM érogram,'which vag almed at the |
build-up of an enhanced striking capability during 19H8'and
thereafter. A principal change in the B-50 over the B-29 was the
substitution of the much more powerful R-4360 Pratt and Whitney
engine for the §-3350 Curtis-Wright engline, together with electricnlly
controllcd reversidle pitch propellers, resulting in greater improved -
rerformance. The aircraft also incorporated & larger vertlical
stabilizer, and there was some rearrangement of the ércw. The
prototype first flew in June 1947, and was scccpted in October
for preduction. The eafly B-50's, numbering 80 and having fuselage
and bomb bay identical with the B-29, were given SADDLEIREE modifi=
cations after production, beginning in early 1048. It was planned ‘
that the eighty-first item, the first B;5OB, would be the starting
roint for production.line modification. It was aiso intended that
later versions, beginning with the B-50C in late 1949, chould
incorporate & single and much longer bomb bay.h Howecver, the
B--50B designotion for the early B-50's modified on the production
linc was later dropped, as was the single bomb boay proposal
represented by the B-50C. The second group of B-50's to buccome
operational-~the B-50D's-~differed little from the B-50A's cxcept
for boom in-flight refueling cquipment, lerger fuel cepacity, crow
ofilo instcad of 11, improved radar, end a few other-minor chnnaes.s
Development of the B-36, the first postwer atemlc bord carrier

of cntirely ncw design, was bugun in April 1941, when the Coasolidated

ot e e ——
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Aircraft Company and the Boeing Aircraft Company were invited b;
the AAF to gubﬁit design studies for a long-range bomber with a
speed of 450 miles per hour et 25,000 feet, range of 12,000 miles
at an ﬂltitude_of 25,000 feet, cfuisiﬁg cpeedl of 275 ﬁiles per |
hour, scrvice ceiling of 45,000 feet, and bomb léad of h,ObO pouads
at raximum range. The Consolidated proposal was accepted and e
contract let for two experimental‘items in NOVGﬁber 1941, Require-
ments were rovised by late 1943 to provide‘for 10,000 pounds of
bezbs at 10,000 miles range and 72,000 pounds ot 4,790 miles, with
a raxirum speed of 367 miles rer hour and weight of 271,076 pounds.
Delivery date for the first item, originally set fo; Moy 1944, was ‘
leter postponed to October 19%6, and the first fiight wﬁa made on
8 August 19h6.6

At this time it vas estimated that the afrcraft had & paximum
speed of 323 miles per hour, a cruising speed cof 225 miles per' '
hour, and a maximum range of 9360 miles. Although thiz ﬁas not
segorded by AMC developnient officers as too far from the planned
purformance, there was some disappointment &t upper levels,
ecpeeially when it was Blso reported that the aircraft schowed
rurmcrous structural defeets, rcsultiné from foulty material and
wcrkmanship.7 Nevertheless, despite come opposition uitp;n tﬁc
Ailr Staff it was decided to contimue the production schelule fbr
1GJ articles, of which 23 would be produccd during 1947, buginning
<R June, 73 during 1948, and 4 in Jenuary 19%9. It was planned
{n Octoter 1950 to assign the first aveileble items to the 50th

Zerlairdment Wing, core of the atcale striking feree, for cquipping

%0 greups at the rate of six plancs per squadren end threc squadrons

3

6
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per group. The only bases considered adequaty for the B-36 were

Fort Worth and Fairficld-Suisun, but & number of others hed been

8

recommended for modification.
Heverthcless, many officers, including Generel Georée S. Kenney,
Coroanding General of the BAC, rerained doubtful of the possibiliﬁy- |
of {itting thc.B-SG into the atcmic striking forece ns an operational
vazber, In late 1947 he proposed that the first 22 ltoms (B-Sﬁﬁ's):
ve utilized only as tankers in the refucling progrom veing considered.
fowover, the onset of the European erlels and the resulting great
rced for un opcrutiqnul bomber of grcaﬁcr range then the B-50 served
to tip the scales in fuvor of the B-36. Accordingly,:with Guneral
Kunney'é agrecment, provision was made in the GEM Program fof the

molification of 18 of the newer B-36B's as long-range atomic bombers,

with delfvery to operationnl groups to bogin in Scptumber 19h8.9

The SAC actually received fts first B-36 in June, and thc plane

vas being rezarded with more favor by October AFQAT reportcd:lo

The Alxr Force currcntly has one modified B-3G and is e¥pect-
ing to get four more this week. Unfortunstely, thesc aircraflt
are not fully operational in vicw of parts lacking for the AP 24
rader set. By 1 November the 8th Alr Force 1s scheduled to get &
total of scven B-30's. Under current plans, theee clreraft will
begin operations on D £ 15. Much offort will be required to get
these airplancs operational within thot time. How.over, on
sacrgeney ray get those ships opcrational. SAC likee thue cire
pisre. They szy 1t will climb to 35,000 fect on five ungines.
RAID 6l50 says it's a good chip. It will fly at 40,000 fcet
but borbing accuracy i1s poor at that altitude primerily beeausc
of proportiorate error inercase at hipghoer altitude in bombing
cquipment.,

Almost sirmltancously with the ZB-36 the XB-35 was also under
“.7. This wagc a Dorthrop project for & long-runge hiovy berber of
ialicel deelgn, besed on the rlyinz wving concept. Acticn wes begun

~¢ cuthorize the developrmint of thip aircreft in Juiy 194l. The
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preliminary deslgn wos submitted in Novamber 1941 and the contracd .
for a flying mock-up approved the some month. An wngincering

completion date of 1 March 1Ghh was later set for the prototype

¥B-35, bubt vurious problems delayed this until carly'IQﬁG. The

first flight was made 25 June 1946.11

The XB-35 was designed for a maximum bomb load of 32,000 pounds,
of which éh,OOO would be internal, or for a load of 10,000 pounds
at & range of 7,600 milcs. When the aircraft was considered by the A4C
nlong with the XB-36 and the new Jet bombers as a possibic atomie
corrier during corly 19%G, 1t was pointed out thet the peculiar
configuraiion_of thc'plnne, which'rusulted in a rath;r shallow conb
bay, would neevsegitate 4 semi-extornal, fﬁirud installetion to carrxy:
the Mork IXIXI. This would rceuit in a High speud locs of 5.5 per
cunt ond & range loss of 9 per cuﬂt.12 '

Shortly after its first flight tthXB-35 was flowva to Muroe
Lrke for further tceting, but thereaftcr it was virtvelly grounded
for the following 18 monihs, & rcsult of “continuing probloms
conevrning the reduction goar and propeller operation.” The dusign
of this aireraft enlled for dual contra-rotating pusher propellers
octuzted by o two spucd reduction gear, and since Northrop was
untble to suecure offectively * functioning itums of this typce the
duvelorment program for this aircreft in its propcller-driven
viroion came to a8 virtual closc.# Late in 1947 the program pained
¢ swcond lecsc on 1ife with the appeerance of the ot version, the
B-49.  In Decumber, after two monthc of rlight tusting, Horthrop

cinizid that o flying wing bomﬁur was capeble of 2,000 miles greater

—

oo ftuss wore to be supplivd by tin AAF ce governaent furnished
tJdifinent through o contract with United Afreraft,
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ronge and 50 to 100 milcs per hour grenter speed than comparable : ;
conventional dusigns. The contractor also contended that the ‘
question of controlaﬁility and..stability had been definitely & N

gpswercd.

These claims came at o propitioua time, sincc the pro,jgct for

the ){3-52 had Jjust been adver s¢ly cvaluated by the Lon(;-Runge Bomw.rd~

m.nt Comittce of the Aircraft and Weopons Board ond the possibility

of cplling for nuw bids on the roviscd riguircments wes belng

Although -

s ey e i

considered rather than o change ordur contreoet with Bocing.
northrop gained a curtoin amount c;f support within Huadquariers, USAF,'
its claims wure strongly opposud by the AMC, which hc'zld that the
rceessity of cdding a nncclle for military stores invalidated
crlculations showing a greater efficiency for the opti.rmm all_-wing plane,
It clso bointud out that the fuwest unsolved problems in dx.sign lay

in thu mSLlBGL plane, for wh:.ch a w._alth of duta uvxisted, and in R
contrast unphasiz._d such Ques tionabl\. characteristics of the all-mng
piane as its high spoed stability and control, sensitivity to c‘nan.g(_:ar
in loading, and lack of versatility in qccomoda‘cing various types

of bombs-lh As o result of thuse and like objccﬁions, the contract
cenputition for thue XB-52 was not reopened, but change ordired in

the ligiht of the now nilitory ehoracturistics., This decision

virtually climinnt.d the B-B9 from the picturc as o potuntial ctomie

Carricr. ate in 19%8 o reconnaissunce progrom was buing organized
cround the RB-49, under which 30 of thuse cireraft wure Lo be _procufuél
&t o cost of $128,6h7,60§ for dclivery during 1950. It was ﬁlsb
rcOposcd Lo rodify the r:.miniﬁg ninc ¥YB-35's to RB-9's at o cosl

of $10,733,505.%9
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garly Jet Bomber Projects

Of the early Jet bomber projects begun in late lth—«for the

¥B-45, XB-46, XB-47, XB-48, and XA-43--only the XB-45 and XB»AT were

to reach the production stage. All were mediwn bamber designs¥*
cxcept that for the kA—hB; an attack bomber, and all.proposed to
czploy the General Fleetric TG-180 engine in groups of Tour or
15v The first of these to became availablie for cveluation wvas
thc XB-45, wilch first flew on 17 March 1G47. Built vy North
szerican, 1t wons essentially a conventional design to vinlch §
engines had been adapted, and guve sound but not extremely high
pe%fqrmance. In Fcbruary 1948 it was describied as hé&ing a maximim
range of 2,780 noutical miles, maximum speed of 443 kmots, gross .
take-off weight of 109,221 pounds, and bomb capacity of 10,000

17

pounds.

As early as July 1946 the Chief, Rescarch and Englncering
Division, AC/AS-# recommended the contracting for procuranent of
95 B-USA*s prior to the first flight of the cxpcrimentﬁl article,
Comparing the new design to the other medium bonboer projects under

vay, he statcd:la

The B-45 airplanc is in competition with the B-i5, B-47,
ond B-48 airplancs, all Jct propelled. The performance of the
B-4G is inferior to that of the B-h5 end due to the shape of
the fuselage it is extromely doubtful thut all the required
roday equipment can ever be satisfactorily installed. The B-47

*\AF borber classifications were redefined in AAF Letter 65-T1,

17 Scptember 31047, which provided that oll bosbors heving &
+tootiedl opireting redius of over 25C0.nautical miles at design
Cross weight and lcad should be clasced as heovy bestbers, those

¢l 1000 to 2500 &3 medium, end those of lecs than 1000 as 1 ght.
“iis placed all of the above in the category of lizht bosbers.

“he eame letter specificelly designated the 5-35 and B-35 as heavy,
Li¢ B-29 end B-50 &8s mediwz, and thc A-26 end B-L5 as light barbors.
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;: LB, the erﬁployment of this type of bomb -wvas looked on as conbrgry :
'~1 9 gtratogic pol‘icy and intercvst was idst in the design as an
:g 1nt61'im atonﬁc bomber, although production in smoll quantity- mB:
3‘? ordered for conventional tactical use. Accordingzly, the B-45 was

; rot to be incorporated into the Alr Force atomlc i:vrogx‘a_m until late

1951, when about helf of the s:lightly under 100 plancs procurcd

rrovided the basis for the FANDAIGO Program to supply an fnterim
tactical atomle cayabiliﬁy for the United States Alr Forees in
Europe. At that time they were givcn the BACKEMPAAKER modifiention,
nabling the carriagze of the Mark V, VII, and ViII. |

The sccond posi—mr Jet bombu_;' to onter product.ion and the |
rirst of radically nuw design was the B-W7. The dusign was initiated
in lete 194 by the Bocing Alrccaft Company a2t the invitation of
the .fu'lF in an attcmpt to mect miiltary churacteristics for & high -
cpucd, high eltitude medium Job bomber issucd by the chuircmunts..
bivision, 17 November 1944, Thesc enlled emong other things for o
bember with 2 minimum hipgh speed of 500 ndics per hour, trctical
cltitude of 35,000 to h0,000 fuct, ronge of 2,500 to 3,500 miles,
and boxb load of sixteen 500 pound bombs or clternate londp of '
larger bombire up to 10,000 pounds if pbsuiblc.‘ The bomb load
roguirenent wne rersed twlce: in Jonuary 1945 to provide for o .

12,000 pourd Lomb and in Junc 194%7 to provide for a 22,000 pound

-~ temh intorchangesble with the atomle bomb. A lettor controct
i tathorizing Bocing to start irmudlately on the XB-47 project
r

*=t lcsucd 1 Februey 1945. Rowever, the original rolatively conven=
- tlenal deosin was to undergo dractic chanpges, perticwlorly usder

£

LS . ' -~
sseadldeneoe of acrodyronic data op thu swepsts wing covturcd frem the
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Gurnans. The first veresion had been somewhat similar td the B-45,

with four Jct engincs mounted on the wings. Those were first moved

+o the top of the fusulagc_in order to pormit dincorporation of a %
very thin and flexible wlng In the final version the cagines,
row increased £o BixX, were underslung in pods buncath the winga,
which were now swept back at a 35 dogroce unglu-zl

The first XB-4T was complited in Noverber 1947 and rode its
s...den £light 17 Decumber 1947. Two months before this an AMC
oificur hnd rgportcd:22

The XB-K7 1s the most sromising of our Jot-bomber projects.

Its duvilopment prospects arc far grestoer tnen any of the other
Forty scrics Jut bomoors, and will offur irproved purlfoamance

with futurc cnaine development. The othier bomvers in thic surices

duc to their particular coniigurctions, will not purfoim ab
materially higher spucds wlth inercased thrust, to the oxtont
that the B-4¥7 configuiction will lend itseif . .+ . In addie
tion to lending itscelfl to future improvements with irproved
nginee and scrvieo requiroments, it is fovorable from the
standpoints of mointonance, minimum hazerds attonding cowbat,
end flexibility for scrvice utility.

At thio time, with 6 TG-190 ungince, the following churccterlistics

wire wnvisaged: gross take-off weight- 130,300 pounds, londing

veight--81,000 pounds, offcetive radius of cction 1,400 miles, rangu--

3,730 midce, high spocd--630 miles per hour. Xarly flight cveluations

confirmed the expeeted orecllunce of performance, and the AMC
recamended Jmnediete production. Ceonparative evaluation of all
the new curriers in terms of technological mdvances and the latest
ctrategic coacepts reculted in e decisicn by Heecdguarters, USAF, in
Septerber 1048 to standardize on the B-36, B-50, and B-k7 for the
Interim period, thas elimirating the B-4S5, 46, und 48. This
decision wes epproved by 5ecret5ry Stuert Syzuington, who recwsiended

cancelletion of contracts for deveiopment of the B-54 {cn improved
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and considerably altered B-50) and application of funds to the
B-36 and B-47. The Air Force issued a letter con+ract on 22
Movember 19&8 for the procurement of - 10 B-47A's and a follow—cn '

procurement of 3 B—h?A'a ard hl B—h?B's, with del1reries schouuled
for January 1950 through March 1951, at a flgure of $28 500,000
for the first 10 planes, This contract was modlfied on 28 Pebruary
1,9 for an increase to 55 B-47B!s in foilow-on procurenent and a
cancellation of the 3 B-47A's,

¥eanwhile, an XB-47 arrived at Kirtland AFB for drop testing
in January 1949. The contractor had faced almost the same diffi-
culties in désigning the bomb Bay as in the case of the B-45, since
information on size, weight, and shape had remained in the Top Secret-
Restricted Lata calegory and had not been released to contractors in
dctail, Nevertheless, Colonel Bunker reported: "Through good luck’
and heroic efforts by security handicapped AMC Froject Offizers, the
dimensions cf the first prototype B-47 are such that, with minor
tutd undesirable modifications, the atomic boumb can be carried."zh
Yodit'ication, conﬁisting of installing the H-frame and some altera—
tions to the bomb bay duurs, was readily campleted, and by 2 February
the plane had released two Mark IV facsimiles in trial runs at the
Salton Sea bombing range. These were made at 35,000 feet and an
indiecated air speed of %32 miles per hour, 2%

Despite this promising beginning, the B-47 was not to become
truly operational until late 1952, An attexpt to accelerate the
program by telescoping the development testing and operationsl

suitavility testirg phases seemed only to create additional diffi-
culties, As was to be expected in an airplane of radically rew
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dcoign, numcrous changes were recommended vhich scrved to keep the
girplanes which had been produced in a constant cycle of modification.

yeantime, it d1d scrve as a valusble pilot model for jet bombers of

i1ater design, particularly the B-52.

».w Post-War Projects for Atomic Bombers

Post-war consideration of the developmenﬁ of . neﬁ'ﬁedium and
heavy bombors, with specific reference to the c&rriagc of the atomic
vorb, vegan during 1957. The military characteristics for cuture
=.d{wa and heavy bombers, prepared by AC/AS-3 and subnitted %o
AC/AS-4 on 23 June 1947, roquired a dcsign "primarily to carry the

ctaie bomb internally, interchangeable with & corbat load of 500

rounders up and including the _ o

At this time planning was already going forward on the X3-51, a
three-Jjet light bomber designed by the Glenh Martin Aireraft Corpora-_ .
tlon which was to make its first £light in Cctober 1949, but of .
vi.ich only two items were to be built. MHore importont, by carly
1947 initial desipgn work had begun on the XB-52, o proposcd long-
range heavy bouber employing turbo-propeller engines. -

Tre original proposal was an attenpt by Boeing to meet
zilitary choresteristics for heavy boubardment airceraft dated
23 rovember 1945, requiriag S000 miles {43%2 n.m.) radius, 400
wiles per hour {3%7 k.) aversge speed, %50 miles per hour (391 k.)
*op specd, aud bemb lcad of 10,000 pounds ot cxtrone rnngéz Tﬁe
boeirg proposnl wus for a 360,000 pound (latur reviscd to 180,000

ivunéd} alrernft, cruising et 420 miles per hour {365 k.), 50C0

~1les radiuc of ection, with an uxtrume range of 12,400 milus
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(10,769 n.m. ). The Phase I study gnd mock-up proccudud:during

1947 on this basis 2! As carly as.Apr§1 1647 RAND raived questions
;cﬁgrding tﬁe basic requirements for the XB-52, doubting "the
fcasibility of designing ah,airﬁlﬁne, within reasonable welght
sizitations, of the }ange-anﬁ cruising spced requircacnts called
cor in current heavy bomber characteristics.";Though gencral in
soture the study cast doubt on the ability of the XB-52 design to
:;ach 5,000 miles radius of action with a 10,000 pound bomb iocad
without an enorzous incrceese in weight; pointing to a sharp rlse

{n the weight-range éurVu as the design range wos uppyoﬁchcd. RAND
algo favored & delta winhg configuration ms the most desirable for

a 1ong—rahgé heavy bomb;r. As o rosult the Air Mﬁturicl Cémmnnd wag

wirected to consider the subjeet "by whatever mcans arc considered

sost appropriate” and RAND was also dirccted to Initimte discussions

with Boeing.28 Although the RAND figurcs were attnékcd as unsound

by the ANMC, the great weight énd relatively low specd of the proposcé

Lzowery contimied to arouse guestions, |

= Further and even moxe definitc exception was taken to the B-52

- pregrem in the fall of 19T by a special Long Range Borbardment
Corzittee of the USAF Aircraft and Weapons Board, & ncwiy constituted

/ vivup comprising the top command level of the Air Forece. Concluding

taat the XB-52 in its present configuration did not presunt a

siucticul solution to the long-venge basbing problom, it fucommundcd

=~ discontinuance of the curient program end the cstablichment of new

1{ ::litarﬁlchnrncturls:ics Tor hcavy boskers, wvith range roduced o

3,000 niles aud cruisiﬂg spueed inercoscd to 550 riles pur hour

(lazer lovered to 5O0) as the basis for o nuw projeci. At the same
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time 1t suggested adoption-of inflight refucling &8s & toans of

achicving still greater rangcfwithout geing to en excussive weight.

shese recommendations, which were approved by the Airersft and E
Weapons Board at its Jamuary 19%8 meeting, became the besie for

a rcorientation of the XB-52 program, following cxtensive discussion

continuing until Junc 1948. This hinged principelly oa two »oints::

r.ret, whether the new configuration should be QQVclopcd'th:ﬂu;h
& change ordcr‘with Bouing or thrown open to comaetitive bids frem
the ai;cr#ft industry; and sccond, the expet nature orf the noew
military charactueristics to be rcqpircd.?g

Heedquarters, USAF, had first dceidc@ on & nuw compstisive
bids, but affur srotests by AMC wunphesizing the loss of time and
ctudy data alrcedy accumlabed by ﬁocing, this dceision vus with-
drawn. However, & final decision remained in abeyance during
carly 1948 pending fﬁrther congideration of the flying wing design
favored by DIS/Opcrations. After strong oypouition to this My
the AMC and after o satisfuctory new proposal b& Boeing o final
deeision that Bocirg shouid build the new B-52 was made in June
1948.30 The new Eo;ing proposal was for an circralt of 285,000

to 300,000 pounds gross weight, range of 8,000 miles (6956 n.m.)r,

and minimum speed of 509 miles per hour (25 k.) for the lasi 2,000

ziles into the target and firest 2,000 miles cut. These met the
nod rdiitery characteristics rvecommended by the Long Range Bombord-
ot Committue, since the original suecd recuiroment hed beon

Sliphtly retecd.

—— e - . -

* Thls could be Dur-ther wextunded Ly one rufucling.

.




Mcanwhilé, great difficulty was being expericneced in arriving
ot requircments for ﬁhe'size of thc bomb bay in the now aéomic

pozber and the wéight of thu bomb toc be carried. Early in'éhe _
dcsign studies it hod developed that the size of the Lomb bay v
would constitute a critical design fac%gr becnuse of concurrent re-
quircments for hiéh‘gpccd end long-range. Thesce xade even smell
2nereases in drag and weight resﬁlting from o largc} fusciagc of

goeat noment.  The Air Materiel Command was first dirceted to provide

for carriage of an _

- How-
¢ver, by Deecrber 1947 the AMC had décidcﬂ that those figures were
impossible of nttainment anpd sccuréd the approval ef Kemdquarters,
Vs (ovcr_the pro;?st of the Séecial Weopons Group), to a boumb
clze - Thig -
wsuld provide for carrisge of a bomb no larger in diamcter then the
Mark III, which was not an optimum figure but derived from the |
roxirim dinensions of the B-29 bomb bay. Somcvhat dissatisficd
vith these figures on the ground that they provided only for

~proved ballistics and not for a larger and more efficient bomb
vhich might be stretegically neccessary, the Speeial Wcupons-croup
utteapted to oceure information from the AEC as to the influence

of o larger diemcter on the cfficlency of the boxdb with a view to
tecuring a modification of these requircments. Althougﬁ phc quick -
¢stirates sccured from the AEC indicated an increascd yield, tﬁis
¥os not considered sufficicnt to Justify the ropid increase in the

¥ulght of both the berb and sireraft which would ncecsserily rcsult.3l
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Design propocals were submitted by Boeing in April 1948, based
on the flgures recommended by the-AMC, but the matter remained
under consideration until Qctober. In Septembur AFOAT recommended

s deoign to cerry an atomic bomb |

for & combat range of 6,947 noutical miles, or in

~1icu of this bomb o smaller stomic bord

for o combat range inercased by 4,000 pounda‘
o fuel capacity. This corresponded in general to the clmiucteristics
cdopted. At the snme time AFOAT recormeonded & restudy of the B-55,
a nediun range highvﬂltitudc borber being considered sizultancously
with the B-52, in thc light of the prospective cvailebility of both
the B-47 and ﬁ-52. It suggested that if the desi@u were retained

it be reworked to provide for éarringe only of o croller otomie

bomb ofl or in licu of

this a substantially heavier but no larger load of couventional
bo:fbs. Although a specific development projeet for the reviced
B-52 vas begun in Octover, 1948, the B-55 proposal was cancelled
in the come month, ¥ 32

Meanwhile, the B-52 configuration had continued to undergo
changes. Thet precented by Boeing in April had cnvicaged a wing
of convcntiona]_. desipgn and power plant consisting of four turbo-
propeller cngines, differing essentiolly rrom the twu carlier
versions in its lighter gross weight of 287,000 pounds. In Dctobler

1948 at the request of the AMC Boelng preparcd & rodirolly new

¥ /n important fector in the climirotion of the B-55 cppears to have
been the coneurrent appecrance of & lavy desigh hoving greeter speed

) urd range «:d of ebout half the pross weight. There character-
fziicc were cchieved by close tuiloring of the berb bay to the Mark IV
cad onissicn of dcfensive ermoment end othur heavy cquipment. (Daily
Diary, Materiel Branch, AFOAT, 30-31 August 19L8),




design featuring cwept wings and turbo- -jet engincs and beoring

esuablancc to the XB- |+"{ At the saa€ Lime the

cight estimates went upP shnrply, 'bc:ins plnccd.bct.ween

330, 000 end 390, 000 poundﬁaa This configurat.icm became the busis-

for the plone ultlmntely produccd as the first. posl-wiL heovy

poober and the first Alr Force plenhe spccifically dcsigncd os oan

ctomic carrieX. The aircraft wob not to LY until April 1952

[}

4y ATM g i

r‘l

-~
Y

o
R
-t .

P s B
' K




+ _...‘_frl- .

SR R

a quick "marriage" of the two would follow and that this would in-

Cuided Missiles as Atomic Carriers

The definite but limited success of the Germans in developing
two opefational types of guided missiles by 1944 and the appearance o

of the atomic bomb in t:hs following ylear led some to believe that

augurate a new era of "push-button warfare,” Such estimates failed
to evaluate properly the complexities which would necessariiy L )
i

attend the further development of each item and their possible

combination into a new weapons system, They also failed to recog-
nize the rela@ivély "primitive” status of these tm; types of weapons,
spectacular as they were, Each had been used under.favorable Eondi-‘
tions, The two Géman missiles had been fired at a target 30 miles
in diameter not more than 200 miles away, carrying a warhead of .
less than one tonj even seo, the V-1 had been successfully countere'cl i
by the end of the war through the use of such other new devices ~
as the proximity fuze and radar coﬁtrolled guﬁs. The atanic bembs
Lad been dropped during ‘daylight on two cities without any air
defense of consequence and of extremely inflammable, flimsy conw
struction, These drops had quickly induced the vacillating enemy
to surrender__, and sifnult.aneously they had exhausiedthe existing
stockpile, For some time to comse risking precious fissionable
raterial in carriers of uncertain reliability would be inconceive -
eble, i
Nevertreless, guided missilés, particularly those of the

sipersonic type, such as the. V-2, opened new vistas in warfare——
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beth for offense and defense—and use of an atomic warhead, which

was certéinly a future possibility, would enormously increase the

effect of a success ful missile, Uhde& the circumstaﬁces it is-

not surprising that the number of guided missile projects sponsored
by the AAF greatly 1ncreaaed during the last year of the war and

the immediate post-war period, with some of the later ones envis~

aging the carriage of an atomic warhead. It may be pointed out

that the AAF and its predecessors had been experimenting with

. guided missiles of various types since the days of Vorld ¥War I

(except the period 1932-1938) without any noteworthy success.
During World War II, with ample funds available, the types of
nissiles developed ranged from explosive carrying drone aircraft

(both "war wearies" and specific missile designs), glide bombs,

and high angle bombs such as AZON, RAZON, and TARZON, These ea~'

ployed a wide variety of control systems, including light or heat

seekdng, radar, radio, and television, A few types of:niésiles,'

including drone aircraft loaded with explosives and the AZON bonb,

received 1imited operational use, In the last year of the war a

group of missiles patterned after the German V-1 and powergd by
julse jet engines were produced—including the JB-1, JB-2, and
JB~10., The JB-2, a somevhat improved version of the V-1, actually

v¥ent into production, but was not used operationally.sh

The increased interest and number of projects in guided

missiles which resulted from the unveiling of the German V weapons

raised the question of the'division of development respunsibility

within the Army for the first time, The initial effort to deal




with this knotty problem,‘which was to become increasingly contro-
versial after the war, was the directive issued on 2 Octocer 954 -
by Lt. Gen. Joseph T. McNarney, then serving as depﬁty chief of
staff to Gen, George C.'Mérshall- This assigned the Army Mr
Forcas "responsibility for the deveiopmeﬂt of all guided or homing
rissiles launched from the ground which depend for sustenance pri;*
arily on the 1ift of aerodynamic forces,” It assigned develop~
zent responsibility for Yguided or homing missiles which depend
prizarily upon their momentum for sustenance in flight" to the

Army Service Forces, which of course included the Army Ordnance
Department, The de&alopment of propulsion and control system2

was left to the resﬁonsibility of the service sponsoring tho mis-

sile, while warheads, fuzes, and non-integral launching devices

wore to be the responsibility of the appropriate technical servicas

The directive of course did not apply to the Navy.35

The AAF utilized this directive--which was later reenforced
by a second direétive of 7 October 19@6 assigning “research and
de?elopmcnt activities pertaining to guided missiles" to the Com-~
randing General, AAF-—to establish some 26 active projects, with

9 others undar consideration, Some of these wore undertaken, howe

ever, for the Ammy Ground Forces, The Air Forces used this acti-

vity as a basis for requesting additional testing spaco at Wend-

6

over Fleld and increased wind tunnel facilities.3 Nevertheless,

arzy Ordnance was no means idle in the still unsettled field,
and there were complaints from the AAF that Ordrance was encroach-

ing on its area of responsibility. AAP officers also protested




that Ordnance had seized upon nearly all ocaptured V-2's for ite
own use, even those earmarked for the AAF.' For instance, General
LeMay; Deputy Chief of Alr Staff for Research and Development wrote

in May 1946 to the Assistant Secretary of War for air:3?

Genoral Hughes gave the impression that full coordination
obtains between the Ordnance Department and the Amy Air Forces,
Cnly to a certain extent is this true and by no means as per- i
fect as outlined by General Hughes, The general situation of
coordination between the Army Air Forces ard Ordnance Depart-.
nent in guided missiles development is this: on technical in-
formation there is complete and adequate interchange; on mili-
tary characteristics and basic requirements AAF has furnished
AAF military characteristics to AGF and ASF, but this has not
been frecly returned; on contracts neither scrvice formally
coordinates with or asks the pemission of the other before
letting contracts considered essential to its own development

program,
After detalling several examples of difficulties encountered in |

coordinating gulded missile development with Ordnance, LeMay went

on to complain about the handling of the captured German missiles: o

¥uch equipment was taken by AAF technical int-1ligence
personnel in Burope which, after being turncd over to the ASF -
shipping channcls, nevor arrived at vripght Ficld, Typical of
these items is the Wasserfall missile, which was finally traced
to General Electric, Schenectady, and which the Ordnance Depart—
ment has not yet agreed to relcase, Numerous models of aire
launched and other missiles were traced to Aberdeen Proving
Ground, but despite voluminous correspondence (on file, btut
not attachcd), AMC has yot to receive this equipment.  Ono ox—
ception to this is the one damaged V-2 which ANC obtained and
transported from Aberdecn to Wright Field, Surveys of undeli~
vurod cnenmy equipment have been made and acccunting roquested
of Ordnance Department without satisfactory results,

In this situation the Air Staff considered it exﬁremely desi;f
nbie to give a deronstration of "the effectivenecsa of a missile
fired at least one thousand miles by August 1946" in order nto
inpress upon the public mind the fact that the Ariy Air Forces

have, and can use inzediately, some form of guided missile,”




The resulting project, designated BANSHEE (¥X~767), was assigned
to the Air Technical Service Cammand in January 1945, A B-29 was

selected for modification and a control system based on SHORAN‘_
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proposed, but a shortage of electronics oxperts resulting from

divig

damobilization contimued to delay the project throughout 1946 and

1947« As a result the project gradually changed into a test pro- -
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gram and was terminated without a deconstration in late 1949,
Nevertheless, because of the atomic carrying capability of the B-29,
waich was doubtless intended to impress the public mind, this was 1nv
a sense the first guided ﬁssile project with atomic pcd:erxt.ia.l.38
feanwhile, .a nuaber of other more advanced projects which were
to begin to reach fruition beginning in 1952 were getting under
ways The early post-war activity in guided missiles development
recached o climax by the latter part of 1946, when the number of
projects had increased to 28, Following the existing procedure
in aircraft development these had beoen established t;hrough' con-=
tracts, principally with aircraft 'companies , dosipned to produco
cither a prototype missile or a.£ least the guidance, propulsion,
or aeronautical data vhich would permit the construction of one,
These were guided by statements of requirements issued during the .
suzmer and fall of 1945 to replaco the original statcment of re-
Guircments for guided missiles issued in 1938, As the result of
a-sevcrc cut in December 19'1;6 in the budget funds ror guided mis—
siles development for fisc.al 1947, fram $29,000,000 to sboub
©13,000,000, it was found necessary to reduce the nuuber of pro-

Jects from 28 to 17, then to 12, These, however, still included
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projects in each of the four principal categories—axr iz aim,

air to ground, ground to air, and ground to ground. By Jue 1947
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the AAF had also worked out a gﬁided missiles philosophy'and sybten
of priorities, under wﬂich all missiles projects were placed within

oneg of five priorities.

This history does not propose to examine in detail the guided
pissiles program, vwhich has been dealt with in a separate study,

but to review briefly those projects with a definite rclationship

e e aa—m . .

to the aﬁbmic energy program, buring the early postwar poriod very -
little attention was givon to the problem of what was lnﬁar to be
teraed the "marriage" of the guided missile with the atomic warhead’
for the reaéon that it was foreseen that desplite the German V mise
sile some time #ould elapse under the peacetime pace of develop~
ment boforé an atomic carrying missile sufficiently reliable to
wirrant the risk of fissionable material would become available.*
The problem was further compliéated By the large sizo and complex
nature of the F¥ bomb, which obviously called for much further
developnent beforo application to a gulded missile warhead, Al~

though the LB bomd seemed much more adaptablo for the purpose, tho

* The prcblem was briefly considercd by the JCS in the fall of )
1945. The Chief of Naval Operations recomnended the establishment
of a joint Var-Navy agency to replace the Guided Missiles Subcom—
rittea of the JCS and corrclate the development of the atomic bamb,
fuided missiles, and related devices, This was opposed by the
Cnlef of Staff, U, S. Army, who recormended continuation of the
Subccrmittee and recognition of the newly constituted Military
rdvisory Board to the Officer-in—Chargo of the Atomic Bomb Project
&s the agency to effect the correlaticn of atormic encrpgy *o other
rilitary weapons and equipment, (JDS 1359, 26 October 1945, and
JCS 1559/2, & Novaber 1945,)
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loss of fissionable material through 1t5 lower efficiency made it.
also seem an undesirable chcice, althdugh possibly justifiable for
certa.in targets in the lack of anything better, 'v
Neverthele'ss;, military characterdistics for the air to ground
rissile, first stated 19 October 1943, provided$ "The alrframe
for. the missile shall be so construcied in.size and shape that 1t

will carry the required power plant and fwel plus a warhead ;

i This obviously referred to the FM bamb, Minimum speed of
300 miles per hour, ground range of 300 miles, conirol :aithc-r from
100 miles by pnre:it. airdraft or §e11' control, 90 per cent rella-
bility, and maxinmum range error .of 5,000 feet wore other roquire-
rmonts, In March 1946 AAF headquarters directed the AMC to frocure
an cxperimental missile from a contractor selected from ihe ni.f-'
craft industry. Preparatory to circularizing Northrop, McDonnell,
Bell, Repub]ic,- and other mamfacturers for proposals, the AMC .
requested more detailed informatlon on the physical charactefisti;:s
of the warhead, Meanwhile, the projéct was given the codo nome
of MASTI FF.L'O

AAF headquarters continued offorts throughout 1946 to obtain
the dosired information from Manhattan District, and this was T
i_‘inall;r promisced in December; however, in March 191.7‘ the project
was listcd as still held up by lack of information, Mecanwhile, o
it was carried as a siudy by tho Aireraft Laboratory of the AMG,

which had propared a preliminary analysis in March 1946, Bell,

b -
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weDoansti, Northrop, and Fairchild had’indicated interest and

5330, 050 had been allocated for fiscal 1947, but only $492.8 had
teen expended by 31 Decerber 1946. As & result the larger sum:
was reallocated and only £1,000 set aside in the fiscal 1948 Bud—'.

get .Ll . |

Nevertheless, in the reorgarization of the guided missiles
progfam finally concluded in mid-1947 theo AMC recuﬁncndéd and AAF
neadouarters approved continuation of MASTIFF as one of 12 pro-~
jects, It steted: WThere is a requirauscnt todey, wﬁich will be-
coro manda;ory'by 1952, Ibf supersonic airhtc-surfgce guideq mig—
siles with ranges of at least 100 miles, which can carry both
rtomic and non-atomic warheads," On this premise AAF headquafters
assigned air-to-surface missilés-a first priority. The AMC pro~
posed, however, to integrate MASTIFF into the ovar-all program by
giving it to Bell as a longor range pfoject to be precedsd by the
completion of a 100 miles supcrsonic missile of smaller size,
SHRIKE, on which Bell had been cngaged since 19&5.L2

Discussions on the propor Eoordination of tha two air-~to=-
surface missilos coﬁtinued between the AMC and AAF headquarters
during the latter part of 1947. As & result military characfer-
isties for the air-to—surface missile wore rovised 22 October
1947 to mrovide for a speed of Mach 3.0, accuracy of within 1,500
feet radius for oﬁe of ever& two missiles launched, and other
changes which served to somewhat gencralize the previous require-

cirds of 19 October 1945, No warhead weight or size was stated,

- i ——




' ;ﬁiﬁ only thab i% should bes atemie

"151 : : Neanwhile, the requiresents for SR KS,
<3 : walch would serve as a pilod model, were somewhat lowered, the
:i; rang2 being reduced .frqm 10 io 50 miles N

;:‘" K \It was also expocted that SHRIKE could
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serve a8 an interlm tactical nissilo with conventional warhead,

vcanwhile, it was proposed (with the cxcepﬁion of the guidance

supersonic missile to replace MASTIFF, until the completion of

G
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SHRIKE, ¥ith this program established, the Air Force began to
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make large sums available to Bell during 1948 to accelerate the
SYRIKE-RASCAL projcct .2
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Other missile projeccts of this period thought of as having
atomle warhcad potqntialitibs or which later developed them woroe

those for MATADOR (Martin), SNARK (Northrop), and Project MX-770 -

(North American)s  AJ1 of these were of the surface-to-surface

category, tho first two being directed toward subsonic interim
cissiles and the last being looked on as a long term projcct lead-
ing toward a supersonic long range missile, possibly employing nu-‘
clear propulsioﬁ Aithough there were also active air-to-air amd
5urfuce—£o-air projects, the use of atamie warhuads does not appear
to have been considered for these categories at this time. A

aéudy on guided missilecs requircments prepared in June 1947 by

the AMC, which becamo the basis for AAF planning and priorities,
Led taken a rather pessimistic view of the operational desir-

ability of subsonid surfece-to~surface missiles, and also had

system) to suspend work on RASCAL, designation for the longer temm

453




stressed the long tem nature of the supersonic long range Tissiles,
" .

as followa:

7. There is a requirement for the early psrlection of
high accuracy, cupersonic surface—~to-surfase guided
missiles, with ranges up to 1000 miles, for coast
defense, and tactical and strategic land bombard=—
.ment, '

8. Although there is little likelihood that they will
be operationally available prior to 1957, the poten-
tial advantages of the long range suporsonic surface-
te-surface guided missile and the neccssity for attain-
ing and maintaining weapon superiority ovir potential
enemies, require that research on and development of
this type procced at the maximum rate, Rangos up to
10,000 miles are desired, with warheads. in tho non-
ctomie 500-5000 pounds clasc and with atomic warheads,

9, There is no operationél requircment for subsonic
surface-to-surface guided missiles, other than missile
aircraft (drone) types. If, however, it is nccessary
to dcvelop subsonic missiles as a step in attaining
the supersonic, somo of tho former could be profitably
employed for tralning, indoctrination, operational -
analysis and demonstration,

Desplte these conelusions, the AMC recomaended tho continua=
tion of MATADOR (Project ¥X~771)} as an interim low-cost missile
rrojects, having been initiated in August 1945 in an cffort te
rcct military characteristics dated the ninetcenth of that month,
To cnable its successful continuation the military characteristics
for such a missile {500 mile subsonic) were lowered on 7 November
1947 as to the guidance system to provide for simultaneous ¢ontrol
of 10 missiles rather than 200, Although the guidance system, a

- verslon of SHORAN, still remained somewhat unscitled, in Decenber
1947 the AMC rocormended the use of Project 180 furda (procurement

of standard missiles) for fiscal 1948 for the procurezent of 25

~
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service test items at a cost of $3,500,000 as the earliect avail~
able opefational missile, This was approved by Air Forcé heégr
quarters and later increased to 50 iﬂams, to be p;oc&red fran.lBD
funds for both fiscal 1948 and 1949.

Technical progress continued during 1948, and at the cnd of

the year a MATADOR prototype was reported ready for launching
wrder power, Early in 1949 it was being discussed as a possible
atoaic carrier along witﬁ SNARK and NAVAHO, At this time 1t was
_described as a turbo-jet powered missile 54 inches in diamoter
and 36 feet long capable of carxying a 3,000 pouné warhead at a
spced of 520 knots to a- distance of 43l naatical miles, with &
possible future extension to 868 nautieal miles.hé -

Another subsonic missile project which survived the 1947
program reduction was a Northrop project, inavgurated early in
1946, aimed at £illing military characteristics, dated 24 August
1945, for a long range (1,500 to 5,000 miles) surface—to-éurface'
rmissile, A supcrsonic missile with speed of about Mach 1,6 was
originally proposed, but this was to be preccded by a subsonie
rissile, Aftor the AMC recommended in June 1947 climination of
tho phase of ths project calling for a subsonic missile, Northrop .
carried its ﬁgiﬁbt against this to AAF headquarters, and a com=
promdse was offected, It was agrecd that the anphasis of the
projJect would be shifted toward the developnent of an operational
long-range subsonic nissile, while the supersonic aspect would be
roduced to a long-term study project, In recormending this change

the Guided Missiles Branch argued that the reviscd program would




k]
Yo .
LRI

“a
u.‘.".*-|;‘{§i

Rl

b

5 i!";( lE*

g,

.!.‘1:;

JON

LE2

provide an interim missile at rela.'ti-valy slight ccst, since a
similar effort wouid be needed in amr caso to provide tho &evelop— .
pont information needéd for the long term supersonic miséila. The
same guidance system, based on automlt,ic‘ celestial navigation,
would be used for both missile.‘:s; This would constitute the major
problem, although it was also estinated that a suitable t.urboT-Je'b -
propulsion sly_st.e:n for the suparsonic missile would reqp:"lre at least
seven years to develop, Shortly afierward, it was estimated that
tho subsonic version could be available by late 1952.1‘7

In January 191._;8 Ma},Gen. E. M. Powers, Assistant Depaty Chief
of Staff fo,r: Materiel, stated that this projcet was one of the '
nost realistic developments in ourr guided missile program..“ The
forccast at this time was for o range of from 4,000 to 5,000 miles,
a speed of 600 miles per hour, and an accuracy of from 2 to 3 miles
with 50 per cent hits, The total cost through the service tost
stage was estimated at #41,000,000, L8

Meanwhilo, military choracteristies for the 1,500-5,000 mile
surfacc-to-surface missile were rovised on 7 Novanber 1947, Ae
in the case of adr-to-surfece missiles, requirements were made more
general in nature, An important change was the assignment of first
Priority-for payload to an atomle warhead amd sccond priority to |
8 substitute Although no specifications wore
glvon as to tho sizo and weight of this, it was provided that
"Special considerations dictated by the first priority warhead
and 1ts operation will be incorporated in the missilel:g Despitoe
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the great favor with which the SNARK, designation of the Northrop -

subsonic missile, was regarded by Air Force hondquarters, Some o

delay was experienced in securing funds for the accolerated pro-

grem, but this difficulty was overcome early in 1948, In Septem=

ber 53,500,000 in addition was sccured from a supplemental 180

furd for fiscal 1948 to permit contracting for the procurement of

16 S0i3K missiles,C

By eai'ly 1949 the design wes solidifying, and SNARK was des-

cribed as a turbo~jet missile with fuselage 58 inches in diameter

end 55 feet in length. It wgs expected to have the capability of
carrying a.5,000 pound warhead at 520 knots to a ;ii.stance of up

to 4,342 nautical miles, It was suggested that the missile might
carry a batb with a lowering of range to 3,500

natical miles, It was scheduledfor completion during 1953, and ;

51

progross on the guidance system had been especially promising.

The missile projcct most directly related te the atomic pro—
gram, at least during the early post-war period, was MX~770., Un=~
dertaken by North Amcrican Aviation, Incorporated, under a letter
contract dated 29 March 1946, it was extrecmcly broad in scope and
long rango in aspect, Direeted toward tho.ultimate dovelomaent

of a lorg-rango supersonic surface-to-surfaco missile, it called

for an extensive program of background rescarch, including a com=. .

Frchonsive study of propulsion systcms, among which was mentioned
rescarch and testing in "atomic power," The contract also ro-~

ferred to Vstudy of structures, metallurgy, launching systaus,
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and explosive warhead installations as.reQuired," and also stated
that this enumeration was interded as a guide ard not to limit the
extent of the research to be conducted, The AMC was, howefer,:en-
Joined to exercisq constant supervision to avoid duplication of ‘
work by other organizations, |

As oplained clsevhere in this volume, North Amcrican first
dovoted itself to preparing an ambitious dcvclopment proposal for
a nuclear éngine.* This was rejected bocause of the cstablishment
of NEPA Project (MZ-821) as the coordimted effort by the Alr Force
in nuclear propulsion, By the time of the AMC cvaluation of the
gaided missiies program in May 1947 MX-770 had dovelopcd into a
proposal for a three phase program, in which successive supersonle
missiles of 500, 1,500 and 5,000 miles range would be produced,
“he first of theso would be propelled by a rocket cngine, the two -
latter by ramjets, The continuation of tho thrce phase program
wias recarmendod by the AMC, and competing projccts beirng cénducted'
by Republic and Consolidated were eliminated, During 1948 the
rango requirement for the first phase missile, dercminated as
X5R1-A~2 or MAVAHO, was raised to 1000 miles, and it was planned

to accelerate tho program to bring the projoct to the fabrication

stage by corly 1951,
At thie

timo NAV/HO had taken form as a missile of é fect diamcter and L6

‘,1'1‘
fect length, capable of carrying a 3,000'warhcad to a distanco of

*Sco Chapter XV,




600 nautical miles, Completion was estimated for 1953.52

Despite the establishment of the above projects, scme with
specifically stated requirements for thé'carriage of atomic war-
Leads, those charged with the direction of the Air Force atomic
progran apparently did not give & gfeat déal of attmtion atrthis'
stago to the preblen of directly relating atomic weapons to the
duvelopmont of pguided missiles, fhis was probably principally be-

cause of the greater ccncern with gaining a foot in the door in

ateric development for the Air Force and with building up an exten=

sive operationil capnability, together with the posi—war shortages

of funds and speﬁialized bersonnel. Another factor may woll have

been the sepiration of responsibility which followed the break-up

of tha Offico of the Deputy Chief of the Air Staff for Research

and Dovelopment in mid-1947, The Special Weapons Group was much
more spacialized in purely atomic matters, wnile other functions

of tho old office in the research and devclopaent field went to the
newly crcated Directorate of Research nand Developaent,

Toward the end of 1948 AFOAT began to show increased interest‘
in the subject of both controlled bombs and guidod missiles as
ateazie carriers, In October Lt. Col, L. D, Clay reported to Maj,
Gen, D, M, Schlattier, tho new head of the offico;53

At the present time there 19 no work undervay dealing
vith the delivery of stomic weapons by controlled methods, - i,e,,
iir-to-surface guided missile, or surface-to-surface gulded
rissile, It is true that Projcct MASTIFF, which is a project
concernced with the development of an edr-to-surface guided
=ic5ile with an atezic warhead, has been thought of, btut un—
fortunately no funds havo been devoted to this project and the
project has only been a plaming project, so to speak,




Colonel Clay also investigated TARZON as a possible bombing system
for atomic use, but reported that it was currently unsatisfactory
because of the necessity for visual following of the tail fire; a

rcquiremenprnocessitéting straight and level flight plu;_gbod Wel~=

s T{"‘W T
"

thor. Reporting that the Guided Missiles Group, DCS/0, was cur—

rently initiating the requirenent for a better system, he recome

rerded that it be asked to investigats the application of bomb coﬁ-
trol systems to atomiec weapons, ) " ,
The problem also reached the T&TLC, and Col. Howard G. Bunker
cemmented that the RAZON-TARZON systea was unlikely to grostly ime
Jrovo accuracy ovor-freo drops, an opinion latcr to bo corfimed
in Korea, Ho concluded that at best it would be onl& an irterim
improvement and that what was recally necded was an air-to-surface
rnissile of much longer rango than a ceairolled bom .5 A few wecks
later Coloncl Dgnkcrrproposéd that since the first successful ain-
to surface missile might be doveloped within three ycors the time
was appropriato for %a mooting of rminds® betweun guided missile
devciopmcnt poersornol and thoso of the atomic bomb developnent i
program. Ho suggested a confercnce at Kirtland attended by repre- ;
scntatives of the Guided Missiles Group, DCS/0; the Guided Mis- |
siles Branch, DCS/M; tho Guided Missiles Scction, AMC; AruaTj and
tho AEC, |
‘ Tho cvonferenco was held at Kirtlard on 14 and 15 Fcbruary
19,9 with Air Force personnel only in attendance, and it was irme-
tiuztely realized that rmuch rust be done before oven a beginning

of a “zarriage" program,
*irother factor in encouraging gulded missiles activity was the pros-
Fuctive availability of both FLSIE and the smaller implosion bemb

(T1-5). Sce Crapter XIII,
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CHAPTER XIIT

THE NEED FOR INFROVED BOMBS

.At the end of the'war there wore two distinct types of atemie
- -n5--o2ch with serious defects. Although development of an im- |
proved weapon began almost immediately, these remained, with very
¢iizht chinges, the only operational borbs for almost four years to
ca-.2s The Nagasaki. borb, a duplicat; of which had
va-n fired at TRINITY (Unclassified), was variously dosignated tke
“47T VAN (Restricted), FM, 1561, and Mark IIX, Modification 0. It
t.can to pass into stockpile during the £all of 1945 and constituted
tha bulk of tho stored woapons until 1650, It was replaced in prodﬁéf
+lon by the Mark III, lModification 1, during 1948 and by the Mark IV
during 19L9. The weapon dropped at Hiroshima, the LITTLE
107 (Restricted) or LB, was not stockpiled in guantity, despite its
..ller sizo and superior ballistics, becauso of its great ineffi-

clcacy in the use of fissionablo material.l

Dfeets of the Mark IIX

Tho deficicneics and limiting inconvenience of the Mark III
L3 -an operatlonal weapon were immediatoly recognized ﬁy the AAF offi-
¢ers who had to doal with it, Ifost of theso centercd around its
rreat size and woight, awlrard ©hape, corplexdty of fuzing and fir-
i2g rachanism, poor ballistic;, the corplex and lengthy asscrbly

rTocedures required, ard the siricus acrcnautical and struetural
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S8 of the empennnge. The maxinum dimensions of the bomb,

yiSInCS
i-were dictated by the size of the forward bbmh-
:;*; of the B-29 while its minimm dimensions were dictated by the
”crcl design of the bomb, particularly the large &mount of
,;;;cs}ve arrangedjln a sphere, the need for detorpating this from
.;oints sirmltanecusly, and the elaborate fuzing systen, éimed

.« .shieve raximum reliability (estirated at 1:10,000) in an air

fFad
Trhe rcor bellistic coefficient#* of the bormb, svproximately
L2, cocupled with weaknesses in the design end structure of the
copoennage, rade necessary an extensive training program for bomber
ercws utidizing the weapon. The accuracy of the results schleved
at wicasaki toemporarily distracted attention from this problem, but
tho gross inaccuracy of the drop ot CROSSROADS (unclassified)
gLoengly focussed attention on the nced for 1mprovcment. Although
en extensive competitive trniping program had becn used to select
“eocrew, the results were so bad that they caused serious embarrass-
#ont to the AAF nnd demonstrated that only changes in the bozb itself
wv.ild correct the situation.a Since the B-29 was the only eircraft

sreliately available to carry the borb, a chenge in the fincness
w.l ntteaticn wvas therefore dirceted to other acrodynanic factors,
;ﬂ:t%cularly the tail structure.

A cccord weakness centered srcurd the linited durction of the

-1i5g precedures. The life s;an of the totteries, cnce charged

19 defined by the Trijsrtite Glocziry oo "thke neasure of
i 121y of o nissile %o overschie ffr risisiornce." It 1s cerputed
“ t.rvs of 6o kallisticel unit tj consideraticn of the racs,dicmuter,
2 fector, the letier belng derived by cctual testing.

£2%10 to attain an izproved ballistic coefficient wos Lipracticable, .

473
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installed, wos nine doys, dﬁring which period they had to be

s
-

b

,t~ﬁtr5Cd twice., Furtheriore, the accurulation of heat around the

...-lcar cepsule required its removal after 10 days. Neither
...—ation could be performed withcut a complate disaésembly erd
LY Bdad . .

cesnnsczhly of the bemb, a process requiring about 16 hours. 3

. A third problem lay in the use of a fuzing and firing system
4y cemplex that a speclal airerew member, the weaponcer, was reguired
.5 z..oitor the condition of the bexd during flisht erd to ara it

s plor 10 ;clcase. The basic element in the fuzing was the AR-OAL
¢t onter-plane tafl-worning radar unit, speclally modified to trang-
zit a Tiring signal =t a predetgrmincd altitude ;

. For greater certainty four of these units, generally

soderied to as Archies, were enployed. As safcuards asainst a

jouscture fiving sigral resulting frem such couses as redar rerlee-

v4wug frea the eireraft, the Archies were prevented freom operating

Jir o tipe alter leaving the elircraft--for 15 scconds by clock

swetchios and until a predeterminced sltitude

by berometrie cwitches., The firing scystea provided
for epplying a high voltage obtzined frem lecd-aeid batteries coupled

*3 4 phage inverter ead etep-up transforcesr cicultanceusly to

2etcintors distrituted over the egphere of explosive, Nearly all

%.:13 1tezs Ip the fuzing and firicg cystems appearcd in duplicete

“licete, so Interconnected as o avoid elither failure to

I qunliu
sreTite or prezzture operation,

Ciher Qirflcultles ead huzards wroze frca the grest wveight

“eldlimeter of the Teoh, which rode th: oporcticn of placing it

- L. - - .
- 1 raiving 1t fnto th2 tood Yoy a mattur of sericas mozent
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.,iring the use of elaborate equipment; the nccessity for the
v

~ereft taking off with the nuclear capsule in place, which might

i
-

| ™

i1t in a catastrophic exnlosion with et least partieol nuclenr

L w

,.:ticipacion in the event of a toke-off accident; the use or nose

enators of mexcury fulminate to insure destruction of the bemb

|-

i ctc cveat of failure of the elcetrical fuzing end firing aystem;
w.st of the deficieccies in the Iarkx III were surficieatly

suvicus from the beginning.- Since several were the result of hasty

.rioning to meet war-time deadlines, the first mijor rost-war nmiss.on

¢ the 2 Divisicn of Mankatton District was to rc-cn@inecr the bomb

v.th the particular aims of sicplifying production and assechly and

-y iryroving ballisties., This project apporently made very slow

b e ey

,oooress during 1956 and 1947, probably because of the loss of technical
,drcennel, the derards of Operation CRCUSKCADS, and the organizationnl
sifricultics attending the dissolution of the Munkotion District and '
formrtion of the AZC cnd AFSWP. It chould be notoed that the ALY was
Siven 1o responsibility ond pleycd cnly the mest indircet role in

the deaign of the criginal bermb, ror was it able to influcrce diufitly
the revorking of the design until late 1947, voen {t securcd representas
“i2h on the MLC cnd participaticn in the AFSWP. TCuring this carly
soit-war pericd the efforts of the AAF in the develorzent rhace of
Lt:m?c warfare were al-ost cntircly confincd to the mcdification of -
sireraft, cuch es the €-97, for transperting e:d r,.g,tlins the bezb,

R .
<1 ihe develepnznt of {nrroved hondiinz cqui;:;nt.s These Yere

=,

“Tis of cetivity conecdod by Vartattan and the ARG,

-
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.
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gne recult of this situastion vas that the AAF's eiplanation
of e pozbing error at Bikini was received with sk.epticisml by other
pocnaics within the military deparﬁnen@s.s Instead of_dircqting
«ion to the very pooi- baliistics and structural wénkness of
_ orb the’ pi'inﬁipal result of CROSSRCADS wns to oycx;-
,-.—;.‘.i_'si:e' thé ‘destructiver potentialities of an underwater hurst unsl_ .

..t oif the consequent clamor for a penctrating weapon. This

, rritted Project ELSIE (Rectrlctcd).ta be ircuguoatid de:pite

2 oprosition of the AAF, conside;abiy ahecad of a prograﬁ for the
tevdlepment of improved weapeng. Under the circumstances
¢ §5 not surprising that the develoyzent of the Elfi IV also went
¢ wnrd slowly or that vhen it at length appcarcﬁ, tkough ballisfically

soroved, it failed to incorporate other feeturcs much desired by

et Alr Force,

} eahlishing Requiresents for the Mirk IV

The AAF rcpert on the teabing <rror at CROSSRCADS curtainly
$7i1ed the need for correction of its cruce, but the AAF took no
¢tllelel neticn, possibly because of ewarencss that the rejort was
alrendy evallable to the recponsible officials within Joint Task
F.ree One, ineluding Menhatton District reprcscntativcs.T The first -
Tiliclel reecrmmezdatlens by the 2AF eppear to have been those proposed
vy the Taetical crd Techalcel Lisisca Cecaittee on 15 August 1947,

T-v¢ thin a year after the 3iking tosts. These enlled fer relatively

,i
]
!
i
3
!

“inor rodiliections, eprareatly Zleanmed fiea the orereticial
vSoeTiences of tend eonmornders end wecpernecra:s (1) inercascd bettery

<17vl (2) fa-flfght eotting for Roisht of turct, {3) teplucezent of
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1ap fuzing system by o time end/or borcmetric system, (%)

i T
<t of & bocb perachute or drogue for energency JLttiuoning

‘_‘-r.-:‘

Aor aining. The first and fcurth of these recor.mc-ndations

*no opproved by Colonel J.R. Suthcrland. of the AMC, who

YL
secd cat that the devclopment of in-flight setiing was already

[
v - corried out for the AEC es a srccial seeret project by the

: e Le

.- wuteriel Command and that the Cor=nnd was elsu working on an

i.
1 rodar fuzing system on the come ‘oasis. He also suggested

Y

e a ctady on irproving the ballistics of the bord be undericien.

TlJuw

v ¢ reecimendations were passed for cemment to the AFGWP, which

ppreed oaly with those concerning exterding battery iifc nnd the
corcleruent of a jettisoning pavachute or dro‘r_{uc.8

wnile, on 18 Aucust 1947 the Military Liaison Cerraitice
v b recemzended thot the Aimied Forces Special Weapons Project prerare
a joper for the Joint Chiefs of Steff setting forth the development
Looalea for ell econceiveble methods of delivery of the dtc;.wic‘ borb.
12 vis propoced that this serve ag the basis for a JCS dircetive to the
vozlic Enorgy Cormmission end the AFSHE d:linerceing the entire
tovelojrent program for atonic weapens, Incluiing a ctateownt of
r i.tive priorities.? The AFSWP ir=cdiately acked the cervicesa for .
wLenonts of proposcd militery choracteristics of etemle wonpons
R Tucpecﬁi'.'c pricrities. Such a clatement was preparced r'or the
cree within the Special HWeeporns Group end troncomitted to the

10

$S02 on 18 Deoeenber 1947, thouzh witheut assigrment of rrioritics.

3
ot

+roewvered four orets--the atciztie tend, atemie warhead, turiccce
“rleee c2ided missiles, ond sir-to-r.rfzce guided misctles--

Pillenlly erxeluding fer later corcldoratien rodfcloglenl wurfeore,

LT
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__f.~¢c-to-air missiles, and eircraft. The military characteristics

cmbled were quite general {n rature, and epparently were

ets €

yighout eny irziediate influence on bemd development other thﬁn to
. L—;ﬂ.a;:e thought. The AFSWP also found the stﬁdy essigned to. if_
vy tke JCS extrcmély unwicldy, and it did nbt appcay untiL the
~==r of 1948, The recults of this will be Iater discussed.
of uch greater ir::cdiute significence in icvrluencing berb
. wolepieat was a conference on 23 Decerber 1947 ot Los Alemos
sttendcd Ly Colonel Eunker of the TITIC; Coloncl futherlard of the
a:2; Colemel Canterbury, Ceptain Keyward, end Corr.uider Scharfer of
2 AFSWP; ond Dr. Brad‘oury of the AEC. This apperently represcnted
¢ first "break-through” by the Air Force to dircctd contact with

-

Lose respernsible for tomh development, and e rwbor of problems
evrnectid with the beid wore discussed. The need for in-flight
trzortion to Inprove dica
v recentatives; hovever, Dr. -Bradbury ctated that such a characters .
tstfe weuld require at‘lcast two years to develop, end would lead to
¢.oyllcntion of both weapen end eirereft. He egreed that ino the

¢wue of the Fark IV there was a good chance that the capsule might

te remived duriz.'xg flight, and plans were rade to tust this procc-dure.
+t ¥13 brouzht out thot the rose fuzes had been deleted from the

% IV, a rodification alco tmch desired by the Atr Force. Howcvc.-r,-
e 3::.3.‘.3».:1-_; stated that there vas "no precent irteation to improva _
wrlellisties of the P or Mark IV for the purpose of inproving

N3 aceurecy, walch 15 censfdered cdeguate in view of the lerge
Stmittive redius."  Somr ottention was telrg given to izproving

e Bereyminies of the Tesk. Apmorently this sofirred to "elenning

vl

ster centrol was rade clunr by the Air Foree. -
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n73.

. gxterior and screvhat improving the shape of the casing,
o £

11
o vas done on the tail structure until the swuner of 191*3-

-

Bk f.‘:'rri?’tw"“' . R .

"

ralf of 1948, vith the AFSWP beooning more. active ln thia

SRR

w fizst
.:iauusuah tte
‘ ., Canterbury, & USAF officer. The Air Force participated

‘a';}L. ) .

. sipoily on & somewtat inforzal besis threough the octivity of the

work of its ncw Developnent Division, heeded by Col.

o WL

«» -nd Frojeet W-%7. On 29 Iarch an unrehenrsed test of rnuclear

Lametifn ard irsertion was cearricd out in a groundecd 2B-29 at Kirt-

o, »¥icdd. This required 31 ninutes, obout one third of predicted

clthzuzh no specielly designed tools wore emplcg.,rcd. As-h

it the AFSSP proposcd forially through the MLC that the AEC
srate & study of the redesizrn of the Mark IV to foeilitate in-

fions dnsertions The AEC ngreed to the rodification ea 17 June. .

. ex: recormendation of Coloael Canterbury, Lt. Col. W. N. D'Ettore,

.....

=r, vi.s ordercd to Sandia to work cut the proccdures erd tools for

., o.ticn.
. ¥.anwhile, the MLC hod voted at its necting of 27 April 1948
.0 ra the AECethat preductlon and stcekpiling of the M.rk IV bonb
veull T expedited. By this tize the desipn of the Mark 1Y was

Wiy cemplete oxcept for the provision of irflight inscrticn end

«vised acrodynomic featurca, partieularly the irprovid emponnoge.

* «-he ¥ith this unscitled prodlen Coloncl Conterbwiy rersurded
“ o0 o enll in expert aid frea the eireraft industry. A coall

. -
-

e T eercdynaniedsts herde? Ty Mr. J.o Ko Dasthrep vas veconmended

¢ =/ ale Foree and assarbled Tor o confevence ot Sandla Literotory
Ter Ly 1848, The mzebing wvas eloo wtiended Ly rervoseatstives
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TeTLC, AMC, and AFSWP, A test progrom involving drop and . ‘ N
(=3 tupncl testing, carricd out under the supervision of tho ' N

,.,..cla;—ent Division, AFSWP, resulted from this, and a tail . " K ,-;j;‘_; :

-¢izuration cuploylng wedse type fins end a pgrforated drag

.\
[ 34

s V2S5 evolveds, This gave considerable improvement in yow,

and roll over the obox-type tail proviously employed, partd-

IR

s~rly in the high-Mochenusber phase of the trajeetcyy. The came

of acredyrordeists clso suggested et a subsequent cenference

IE%e)
-r

-———

2.3 Scptermber the cubstitution e e

-

2or the current one _ r.-mployed
+r, *oth the Mark III and IV, indicatiug a probable .,a.ving of’ {ronm

S0 to 2409 peunds. This was too lata for the Mark IV, but was
13

<3y Yo Incorporated in the Voox VI
Up to the cwzier of 1548 the desires of the Air Force reclutive

o oilitary cheracteristics of new types of atenie beubsy

“3

sneluding the Mark IV, had buen expressed ir.[‘orr.nlly by the TLULG,

tovally thrcuzh AFGWP. The Alr Force Office for Atomic Rucryy novw
igiested to the Fleld Office for Atcmic Inergy* thet the time hod

¢reived to present the AZC, through the MHLC, with a forial statcnent

+& "1ts desires for improvencnts or modifications to the Mark IV
t.rD or to berts of the Mark IV tasic dioercters” In reply Coloacd _
cellT potnted cut that the Mavk IV vas now practieally a ¢ wplete

+%3, end that oy rajor changes proposced ot this time wiuld necn o

st deley In 1ts rass preducticn and cleeipiling. He therdfere

now designniion (without encontfal ehonce i3 tunction)

b W

cetive © Aazact 4.9‘18 Tihe Spociel Veeoont Group
r Feree ClTice for Ater le fuieryy five dnyo varliers

l-‘-u.,
b
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ecd thf'-t any rcqucsts made to the ARC be confined cssentially %
N !’. arges elready under consideration, perticularly the following. o ' i
E.;é; ‘ :) ...,:,__{ct,able and reproducible ballistic characterd otiCB, (2) ig- . - : ‘
) ’5{ ."‘.1:: 2nd cxtraction of muclear’ co:*uo*c'-ts, and {3) dc.vclopnc.nt . g ‘ 1
f; a F‘ J,.,c.,piliz:,_, of d11fercnt high cxplosive cl*:xrs«.s adaptable to - .’ '
k j' aesigna. For lorger tern con..ig.-.mtiou he pro- ' t i
.‘ 1 ol the AEC be requested to iuvestigate the 1‘@.1lowing subjccta :
e ;;_s:‘:lc developnent: (l) the selety fectors euiicusding core
. .nlig withis the assczbled bomb, (2) extcusion of vettery life to
Je.ot% 8 lasger s serbly peried, (3) in-flight adiw: mﬂnt of peros
Lt Archies (4) greator relicbility ard sccuracy in thc fuzirg and
~ rre r.sscl.:.:hly, (5) . . !c.r.nller dicmeter end lr.:sn
w5 tut vithout s'crious rcéuction of ruclcar erficicncy, (6) a
‘ Lo:,b of groater fir.-ez:bss ratio to cxploit the longer bonb- _
“. 3 ¢f the proposed B-52 cnd B-55,%* |
“hia exchange of correspondeuce becane the busis for the preparn.-
' v, -~ ¥ a detailed statement by the Air Force on the nmilitery choractor
1iics of B tybpe atonie weapons, This wos propared by AFOAT with tha
: vinictinee of FOFAE and coordirated with other ccetlons of the Alr
; .00 daring the fall of 19%8. Scveral zoaths were then éﬁcnt
: ¢ ertiinting the stotenent with the other scrvices, the MLC eood : v
€202 25 that 1t wvuld represcit the vievpoind of the hoticrol
!
Feiiiay Zotebliskhnont erd Mbe ea effcetive departure for ca intense CT
't el thetfe PD progrom in tho LIC." It wvao £irally ﬁ;-cnsmittcd -

< ALY formnlly on 18 Moy 15‘*9-15
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weanwhile, the development of the Mark £¥ continucd with the

.«~al guldance cening from Field Office for Atcmic Energy and

telex

1opzent Division, AFSHP. The final design of the Nark IV

J1eted during the early part of 1949 and the neW'bombs began

y gd int0 stockpile during the summer of 19%L9. Although the bomb
B

s zot ine orporate the 1xghtheight case or erny basic chenge in the

irg cooted, which remained the clock-bero-Archie corbination it

. ::nzain & nushber of modificationa uhich'm:de it very occeptable

LI
PR ]
c e e

-
Wi e

eto S Forze. Asserbly and servieir" of the most vital clemcnts

¥

bamh were greatly sinzplified so that forward asscrbly was.

Cinced to orne hour.i

i —pt\_—‘k!-_‘{ l'c;.nO"‘ '.‘0.1'-3':‘6

- ——

#eNTLZR the developoent of the Murk IV was the majer prolect in
--'1I?.::.311 cnoige v the nubstitution of & sizdlc circuit spark
. L . P . e - -

Coos Shneerdenzer o the oh mare elgteorate piinse {nverter ond
e trenslooLr e ainaticon,
. - - - - -

ellnie cowifistont w3 retoed Iremoebcut 1.2 to eotout 2.6,

ll

L]
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o rield of atomic weapons development during the three years . "{3

jeately following the war, | , ‘ ‘

-
-
L]

' These were later

i : R '
1;-;'15;:3&(1 re.sz':ectively the Tv-8 and TX-10 Wcrk on this project . . 'L ’ l v
e et Los Alamon in Scptember 19%6 on tixe perconal _directivc of . o :
sonered Groves, occording to a later statement by hinm. The spectas | T
Ltep yesult of the underwater turst at CROZSROADS wos wrdoubtedly - ?
oo irmedicte motivating fectors Although this represented the

-

ten of an ¥ sorb, it was cbvicus thet this type beccuse of

. \"‘I.CS

rragility could not be readily edapted for en unretorded wider- .

nter detonation after, a free air drop.* The LD on the other kend oo
i

A ST

5 relntively simple ard rugged. Algo, its ennller size

-tinde it suitable for cerriage in sraller alrcraft.

‘ertuarately, its low nuclcar efficiency,

4
Fr.

‘ade

it oxtrenely wasteful of fissiosable paterial.  This, however,

croeared less doportant prior to SUDSTONE than cftermvord,

Alter the cstedblichuent of the AZC, work cn the penctreting
A}

Ly el

.okl eppenrs to have gone forwnrd clowly, I ot nll, elthough in

vy 1953 General Groves otated that he knuw of zo crder xescind-

$2 W3 dircetive inttiating the sraject. The developueat of the

* i wls, howover, o boocne ninost entirely oorroleet of the

—

. = . e A e " - -
=00 LS Inter propocad the dovelognont of 6 toshnique for dvoppicg
ce s . o - *
S-ena Jdrogue parachite, bub this raficd to ke Lmmcdicto hecd-
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'g DJIeau of Ordnance, which had PPOdULLd the LB. The Navy,

PEY |
.
[

vy of the Reseerch and Development Board, moved to revive the

she strong support of the newly orbnniaed Conmittee on Atonic -

s
l

-
'-

.:rating wedpon project from its dorhnnt status during the summer

-

F.l

54
22 15%T
against the proposed project, vhich it corsidered an 11l-ndvised -

puring the following months the Air Force fought a losing

-‘c

vasel

v rackward step, until shortly before its firal approval the follow-

i15.
-oiny, when the Alr Force reluctantly concurrede .
-

Tre edeptation

wrpears to have been rirst orficinlly discussed at the inter-

¢ lcvel at a neeting of the CAE in July 19%7, vhen 1t was

c-ntloned as o reans of radiolegical contumination. At the ninth

-ving of the CAE on 2 Cclober the subJect was egain raised by

- N
? Tereniy

vitral) Parsens, snd £s a result the CAE recommended the dchlOpmcnt

¢ the weapon to the JRDB with the furthey suggestion that the AEE

-1t the d;\elop ent work to te poerforwed by the Bureau of Ordnhace.

5 the JRDB requested the opinion of ihe chiefs of the militury
s rvices the Lavy expressed approval, as did the Army subject 1o certain

forevations. The Alr Feree, lLicwever, expressed disapproval on

five different greunds: (1) etk of integration of the propocal
v.'% nn ooverall atomie weapens development program, (2) inherent
toilnfenl and erenonic {nefftclencies of the «capon, (3)

- Tiict with end possitle delay of rore urgest pregroms of the

"7 (%) the fzct that the project, 1€ Juntifiable, chould be

& ik gontrol of the 2TV, (5) the fact that the suitebility

‘‘‘‘‘

yinetreting wearia In an cvor-all woapoas development pregram

tteen duternined Ty the fonid Torces. As a cubstitute for the



o
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. '_Ccc...mnaatién it proposed that the JRD3 infoim the JC5 of
AR

83 L.-tjr.ated technical performance and Lstim_tt.d time schedules

+ «rrent ond proposed atomic weapors systems" for an eppraisal
strategic value and that 1€ a project for a penctrating

-~2a wore approved as p..;rt of the over-cll program the AFSWP be

Woa

cametayed 1 as the agency for corrcln.ti::g ond irplesenting the project,
18

5 ugon the facilitics of the J\niod Forces as necded.

noferred Yo the CAE by the JRUB, the Air Foree obJeelions were

e

-.=xied, the CAE pointing cut that later considcration by the

]

RReIR St not precluded. General Groves mexpc-ctedly fnilcd. to éurport
2o A Forec posii:ion, derying that the AFSWP hnd an iz torest in

ths dovelopnauts  The CAE dceision wos approved by the JRDB at its

_.ting of 25 March 1648 ard pa .;.,cd. cn to the I-ILC fer trengmission
15 the AZC.  MNemwhile, the AZC had concurred with a prelimirary
fry rroa the MLC that on optirun) icc:pon wvags the oost
si-=icing linc of atteck on the preblen frea a short-range point of
v tod that the Burceu of 6ré;:ance night underteke the nechanicol

;'aooz of the develorent after spccii‘ications for the ruelear

22 2% wcrc'supplicd by the nuc.

-~
.

although the 1ssue was now esscnticlly settled, the MLC egain
2:2:1 for the opiulon of the scrvices prior to the tran:rission ot ‘

i3 r.juest to the AFC. Seerctary Syninzton, replying on 9 April

F

*+¥ the Afr Force, bowed to the Incvitadle by concurring in the

LB R
+ Seitlilby of rescarch erd d-veloiment on the penetesating woapon

e o, . fea .
= -sired the cfd of the Ale Feorce 1in considering cuech riascs €8

f‘.u

t . b r el bl -~ ) --
sl prozerties, elveuliny, conticring, releasing, borbing

.
e m= Y e Leta Yo a4 TN e .- - ‘. - .. e -
cr SRlnmetnio iz of delivery,  oeloo susodoted b the profect
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.. closcly monitored fn the light of the objections voiced by the
i Forees proposing (1) that thg ARC initiate the program without

aoley providing there was no conflick with',the rest qi‘ tho weapon

- acelopaent progrem, (a) that "appropriate Joint agcncies 1mcdintel_y

.-ratinize the technical possibilities end .strategic and tactical

~r.-;1_1cations" of the penetrating weapon and other LB weepons, (3) that -

a thorough cvaluction of tke military worth éf the wenpon in rolation
ry tic stockpile of fissionable n:.:xtcrial be rcaintained by Joint
asencles, (.h) that eny rescerch and development on . :\.'cupons
v.ich right fnterfere with other atomie developneat or use of
sritteal materials be based on this review, and (5) that oy Armed
Iorees particil‘ntion in an atomie ﬁeapcns project be urder the
rorvelllanee of the AFSWP.2
The Yovy scizcd this fir.-d.l revicw as an opporuvutity to propose

evat the sceope of the project be extended to include en airburst
v.apon of considerobly lighter weight then the peactrating \:cnpon;
¢biting that this development could procecd cozeurrcntly. The ML
Iilorned the AEC on 9 April that it couciderced the decisicn of the
I3 to represent the wiskes of the iBE cod followed this with
suither letter on 13 May stzlzv.zrizir.g the opinions of the military
t.mtices and rointing ouil:. the ¢apability of the Ar5YP. The ARQ
s Jtested the Chief, Dureon of Ordnnnce, on 27 April to widertake
*he zmoz-nuelear phasces, sugzestlig the cede ceme MIOTIE (Houtrteted)
£°T the projJeet. This was leter chenzed to (LTIZ, and the weapon
“¥on the numcrieal dcﬂi;ﬂ&:ion A& The My losh 1ittle tine in
SoMng phead with the project, ard ty 3 Siptuber 1908 s sble to

Q-~ t- LY —_— N - - - .
smee A0 dn semz detetd, cotiling forth the sice, share, ol woloht
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.2 b nroposed X-8 thé tine sehedmlo: nnd tha sack. e ’ ,} E :,‘E;
: SRR
S ,, INER
.2 manufacture of the prototype was expected : b'-tai
\ J,' v1--‘Ll:1;I'y 1951. The cost was esticated at $3,127,600-21 7 : ' ﬂ: 1
qacre 1s ro doubt that a nuzber of high Air Force officera in . o i”
roode pregram felt that the inausuration of the perc.tra.tmg ’ 2 ~‘
\.aje0 progran by the Tavy represcated a sigrnal set-back for the ' a
g Foree In its strugile for & larger hand in rescavceh and develop- }
ou% on otonde '-.:cnpc::s. Col. John M.. Aunstrong later .,tatcd that _ , - ,‘
.-y bohind-the-scenes. rarcuvers tock place w! 1ich did not appear in |
she cbove rocorded dc'cisions ard ¢veats. He conternded that the' ‘
10.1 of thz Air Fcree in oppbsirlg an ircwediate mitiation of
froject vos sov :o:LV tesed oo tvo maln grounds: (l) it : :
w u‘i Jeopardize the requircoent for a raxdirmun stockplle of FM tiype.' ‘ '
. . 53un5, and (2) there was little or no requircieut for the United
vivs Lo have penctrating wearons. ile aleo pointed out that the
swrelares by which the projfeet hed decn estobliched viclated the
. 22¢it of releticnchina betweea the JAD3 axd the JCS in the ccleetion ,
*f nov weopons systums for developncnt. There eppears also to have )

Yova the feeling withia the Alr Force that thre pc::ctra.ting weepon ) .

»Tovzb would serve lorgely as a cover for the development of a

-
e mm ey ot M
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2 ooaeoiicn of Zoweleping an o donten worh of comller size
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. the Mark IV, mad-thek_influence of the Air Force was placed

" ug8

,e:a the ¥ark IIT and IV cene ‘under consideration at about the same
L,z 03 the proposal for a penetrating weepon, but for various
- - . .

..ons it made ‘slower progress.  The resocurces of Los Alomos and

. p -

czrdia extension were prircipally teken up with the de\rolépment

,:‘__;_ iz 1ts "ea.rly production and .-:-tockpilir.g.“ Preparation for

.. suton SANDSTONE, which would test the rew types of nuclear pits,

s 210 a considereble burden curing 1047 and 19%8, ord roach

r.rthor devalopnent would hinge on the suswers obtoined there. It

vo5 ntoo rocognized thet a reduction in size would necessarily lead to
a poluced efi‘ici_cncy in the use of the searce and cxpé:nsivc netal’
siutenium, the only fissiornble. raterial certainly kneown to work in

wa toolozion bonb. Fronm the standpoint of the Alr Force it may elco
te 7ofnted cut that it hod in 1G45 on aireraft which could casily
arry the current i:orr.b and had under develojpent an elr-

;mft, the 3-36, which cculd corry two such borbs et once. Ii':s
errategic cencept aloo fevored larged besbs rather than soller.
e Irineipal gain for it in a scmaller bosd would be in range
¢1teiulion, n'fa.ctor vhich becane of increosing importosice with the
LiCh ciced turbojet borbers urder development. However, thls galn
¢ uld Lzt be fully achieved unless the airereft was desiznud from
%3 beztinizg for the coaller berd,

The MLC reconniendation that the ARSUP prepere a brezd study on
*Lo tvelepment preblems currcunding the future methods cf delivery
sreie wenrous, rade fa Jaly WHT, included en epinica tlat
Tilitlenal tyrcs of delivery vehiclea should be cvailable to proe

e . . . .
e TATGLIna) Lleadbility end that this goel wos etioiravle ondy

4 e G e v,
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' 2
.~-uch the development of omnller cnd lighter woopoens. 3 The
.5 Jest WS further discussed ot a Joint mceting of the MLC ard )

»13 on 20 October at which the CAE concluded. L _ X
L . - ‘ ) - .l
2 ;s o rosult of its discussions, the Cormittee finds that the ' l
L “pilitary requircnents for etemic weapons to be delivered by :
' aireraft or puilded rissiles ere such that the present Ragasakd . !

' i | type ntooic bord does not lénd itsclf to wide and flexidle .-
- ; coployment. It is the vicw of this Committce that a wearen
- wiich is both lighter and soeller in overall size thon the

present type will be of considerable military iznortance.

.o CAB edviced the MLC thet 1% considered it untincly to rcke
aoositle fcco:.:zc::&ations to Los Aleos bresuse of the burden of
¢ forthecning ctonie tests » but it a1 suggest thal the MLC advise
ere AEQ of the irportance of the J.ig‘ntf_"r weapon '_orobie-:x end that 1t
2213 be further considered efter the tést;s. . reply the AXC
sonndoad that a vigorous pregran of dcvélop::c—nt in this would te
ruitinted. -
- liothing further appears to hive been done in regerd to this

srMet wntil August 1948, when the ARC informally notified the

. Force that 1t wes ready to procecd on FM torbs of reduced size
r: L wvoipght end asked "what the USAF desires in wveight end size,
vt KT cquivalents would be acceptable, how inmportant such devilop- T
u%6 would te to deliverchbility of bombs, what reluctions inm
¢fTlcicncy cnd in pessible total darnage arca withib lizits o avails
Ll Tiosionble ratorial would be ceceptable." Tt iﬁrthc—r irifeatcd

‘ot if ro cuicdanee 1s obtained in this ratter, they will prepose

v fezearch poodect Yased on thodr o Intuitive pucss as to what tha

A TR .1

R ) - - - ‘f‘ R ) .
ses oy cculd usc.""s AS & roesult ASQAT, woriklng with ICRAE,

-t

Wt -~V o, — Ay s . v - o o . _—
s-meled a rroposcd conprehonsive statemont of Al

—
-

cree reguirce-

T irrlcsien Ve wenDnis dovelopsieat whieh Lt ecordtonted

—
-
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TS cther ,ections of the Air Staff for p0ugible prcccntation to

g CAZe This would have ‘asoigned fourth priorxty (after three
tped rodifications to the Mark Iv) P
o o )
These figures had scen ﬁuggested at a conterence
Alaros on 2- -3 Septenber 1948 attendcd By a group of aerd- .
1

experts called to edvise the AEC on the em;cnnase of the

v azd by representatives of the Alr Force, Navy, AFSWP, and

Vennwhille, after informal concurrences with the Air Force

-h the Field Office, the AEC had proceeced to establish a

LLugs

t.velorment progrem for the smaller FM weapon, without very definite

reoica paransters, though it was belie?ed that a bozb
could be produced with 1ittle reduction in

¢fTiclency. At this point the Navy began to press for the establich-

z.ut of more definite characteristics, propbsing through Admiral

i-ricns that tbg Alr Force Join with it
apparcntly becouue it wished

. .
Y0 proceed with the design of a carrier-based atemfe borber arcund

these figures. The Alr Force, hovever, was ucwillirg to establish

¢izh deficite requirezents 6o carly in the developzent progrem for o

“hree principal reascna: first, the prelimirary desicr of beth the
$-52°end B-55 were well established with provision for carrylsg a

wesd a capability which the 3-47 would elso

e, znd the Alr Force was zore intercsted in greater »rficicney

f7¢2 the larger tezd than the development of a s:aller; seecrd, it

11 b2 Jeopnrdized

e -.’-‘.. -
sveseved thot the efffcfency of 4he rnaller toob woad Jedg

430

- - -
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vao carly a fix on a definite size; third, as in the case of the

.wration weapon 1t contended that the smaller bomb should only

(..

casidered against a complete backgroanﬂ of atomic weapons

Cised
y

,Js’uns as a whole and that this must avait further extensive
‘-,iics on desired. yields as related to specific terget and delivcry
=55tc:s. Durirg the fall of 1948 it eccordingly dcvelopcd greater

3o greater reluctance to participate in the cstablieghnmeat of

~finite design para.eters for the swaller weapon which would be

-_Aiately reflected in o development projoct. Inmstead it pressed

-,,. -

s:r b;ond analysis of atemzic wenpons systema ard the as signant

of rclativq,priorlties vithin this.27

On U October the AZC suggosted to the MLC that the services

viare studies on dclivcrabillty as & furction of bcrmb weight and

eglze In order to provide puidsnce for Los Alawos.

-

The Ravy stuly, prepercd by the Burcau of Acronautica,

coneluced after indieating wvoricus improvements in performance to

b0 expeeted froa carrier-bascd attack plarea with reduced borb 1«::\:1‘1:28

Unlcesa evaileble infor-ation indleates thnt the decrence
s1n toob efreetivences with reduced woelsht and sice is 5o pevers

fil a censlderation s to cnnzel conm nlutcly ary gains likely

L0 te realized throush reduciion of attrition rates attribute

able to Increased eireraft perforiance, it reccrrernded that

¢ifcetive steps be taken te Jesign ard preduce bezbs ¢f reduced
A58

clze ard welpht ns expzediticisly es possible, To preduce
svesent in cexinl delivery, it is

tietienlly flcnif*c& o dmprey
frpcetont t b ihe roluctlca fn diezeter end welght prececd ot
lezit to, i preleritly - _.E telow,

ceztiinticn indicatel.
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qocognizing the extreme complexity of the problem, vhich was bascd

ca 8 lorge number of variables alrcady under analygis, the Air Force

..d pot prescnt a reply, but contimved to work on the over—all

saterent cn FM weapons prcviousLy nentioncd. Hcverthelesﬂ, thae

v continued to ehphaaize the irportance of the development of

the weapon. On 2 December 1948 1t stated in ecom -cnting on the Los

Jlamos progran for 1949; ;22

Although quentitetive data ere not yot availedle, it is clear
thet any rediaction in weight will result in inproved corbat
perfomanee of carrying uirplc“cs. Tris irmproverzent is an
urgent nilitary recuirencent, cnd the develomiient ard enginecr-
ing of a smaller and llbhter fimplosien weapon Jrould proceed

accordingly..

It nlsco guggested that development gd forwdrd on & schedule to

jroduce a ccinpleted weapon feor testing Ey cerly 1951 £nd a Ysubcotans
tial convercion" of the gtockpile by Junuary 1952, Later that menth,
in respense to questions from the AEC as to acccptoble yields for
gach & weapon, it replicd that for plenning purpoées yiclds in theo

range of would bte ecccptable.

Meanvhile the Alr Force cozplected and turncd over to the MLC
{to over-pll stetezent cn charecteristics of implosion weapons, and
€a 21 Decezber 1958 the MLC forwnrded this to the AEC for comment.
Tilo paper, entitled "Deoired Military end Technical Characteristics

" 1z:luded the stzteccnt of o rcqpiv--cnt for a szaller

30

cf ¥4 Weapcns,
M borh
Uron decisien cn the exnet size cf the cxplosive szhere cnd the

conzurrent descter ernd woight of the entire tomd, scheduled te bo

dezided cn by Auzist 1649, the develormcent of $wo entes was to bo

twtorked en-
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acgtively nnd in that order of priority.¥ Except for the special
,.JIT:" t.t.l‘i
it ghould otherwise conform with the desired future charactgr-

stics that the bomd should not require in-flight monitor- )

..Jgics of the Mark IV. Tosting was to be ﬁouu;ble.by c#riy 1951 ,

.-1 ctockpiling by -1 Jaruary 1952 |

dywever, the sraller borb, which the AEC ﬁad alresdy desigroted
»wt X-5 was assigned &ccord priority behind a group of five selected
¢ povezents for the Mark IV. These, hnich ‘had been rcuuced in
. cnd peacralized in order to sccure coordination f_om the Navy,
were as rolluws: (1) "predictable and reproducible ballistic eharacter-
tottcaend o . up:eptable high altitdde and high npeed ejection |
trrocteristies," {2) "t chriqae and “ools for insecrtion &nd extraction )
of the rucleay eomponenta of the bomb during flight," (3) "a, lisht- .
wight casing for the bad,” {4} "e ¢eperndable intcrral power cupply
viich requives o ninirum of testing end cervieing during operationé;
rnd (5) "icprovement of the tezb Iiring system so as to offer, ﬁith
&vjendable operation, the least practicéble chance of being pre-tripger=
¢l or Jarmed." ' ‘

The statenent also listed in thind priority coze 16 cdditioral

desired but less urgent charccteristics for ¥ etonie borbs of the .
carrent diozeter. In fourth priority was placed the

levelorment of bord cenfipurction and tail os GLUbliCS avroend iroroved .
Y..x2 Y'Y cerponents which would toke full advantege of new bezb bay

sit.rnslons for impreving Righ epced end high sltitude ejection and

a0
’

«iztle eharncturictlics. It wag roée eleer thet this referred in

o S3izlar to the 3-%7 and B-£2, Yoth of which weculd be capeble of

- —
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-L,_; arogue requirement, watcr pcnctration characteriatics, and.

Importunt excisions dur ing the course of reviaion included

gpecific kiloton yielda. . _
This sta.tement, which wveo Lo be accepted by the AEG mthout
arastic change, was the first important, fully coordinnted, and
cificisl statement of characteristics for .étomic bomba of the |
izolosion type. In preparing it the Air Force appearcd to be

acting reluctently because of doubt as to the tactical utility of

ke

proposes TX-B,' the losa of fiassionable material whica would
sarily result fron its lover Lff'ic1ency, possible interference

s

with the Mark IV progra:n, and the prior design of new borbers like i

the B-U7 and B-52 around th¢ 'bozb. Several factors,

rowever, foreed the Alr Force to ect prior to the O\rerfall study

of torgets and atczic delivery cystems ﬁhich 1t had argued vas
cssential while resisting the penetration wespon program. .Los
Alcmos wag restive under a progrma based only on the c¢leaning up of
the Mork IIX end wished to puch into new and challenging weapons _
;roblems "to sustein :"._orulc." Tue Navy was eager for the smaller ‘
veapoa ard wished to design a corrier-baged borber arcund it. Under
the circumstances the Alr Force hnd to coordinate the TX- with

the irplosion weapen development program to preserve a position of '

Ieadership and to proteet its interest in the Mark IV. Otherwvise,

I’P

e TX- might have been cstablished as an independcnt project’
tinilar tc Frec 31

Constlorticn of Iorzor i Ler Torbs

-

The ntove pregrem of ves.arch and development mide o provisica

“Toen P otolh of goantor Llre ‘c.- for vcrbs exmployling

IRa4d]

-~ - e ow

e




lxﬁzaonuclear rcactions, although the po"*ibld future need for both’

‘3 con51dered to some extent by tho Alr Force durlng »his period.

. fﬁa subject of larger F bomba arose in connection with the design

af tho B-52 and B-SS, the Tirst heavy bonbers of post~war desicn-

" pilitary, characteristics for these aircraft, both of which wers
ipﬂgcr way in late 1947, provided for a bonb bay capable of carrying
3 besh - Somawhat tardily, in Doccembor
13,7, the Special Weapons Croup queried tha AEC through the MLC as
19 tho desirability of a borb of greater diameter. Dr, Bradbury

s:ated that Los Ala-os had never becn approached on-this subject,

vat was anxious to investlgate it since a substantial saving of fis-
slonidble material or larger blasts for equal raterial could bo . —
achicved, This reply of course reflected the fact that the
borh grew out of a shaping of the design to the capacity of tho B-29
tord bay rather than fixing on an opiirun size, |

At tho Instance of tha SHG tho Chief of Staff, USAF, rcqucstod
tho JEC to carry out an a2nalysis of the c¢ffccts of increasing the
Iaderal dinonsions of the FM borb, to te corpleted by 15 January
198, This closo date resulted fron the fact that the dosign pro-
7os3ls for the B-55 were expected by April from tho aireraft industry,
this dito belng eritical for tudcotiry rcasons. Tha Swl also pointcd
cut the desirability of Ma corprchensive study of strategic require-
#onis for numbors, sizes, and ty;<s of ateniz bemb bursts.? Even
YL r roth of those studics thore would rosnin tho complex and per=
%1731 frzoluble prodlen of correlating tha lurger borb bay with the
M etnir v riablos alroidy ecnmsidired by the 17 in tho design of the

fereIY dn the effory to retilnoa tszeiially clvanced de:i;n.32
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The subjeet of a lorger FM bezb does not cppear to have becn
arther pursucd at thig tire, prﬁbubly beceuge of the craller than

expected perccatage of galn, ungertainty of cvailable figures, and

S TR Pt S P

e verse effect of an Increcse 1a gize on the critiecelly irmportant
wilvercbility feetors of cpocd nnﬁ ronge.  Celonel ArL;t;oné cf
‘Lo 5%C stated in August 1648 that the teod tay capzcity of the-
5-£2 vas fixed

tut point.d cut tratihis
firviiteus deefsies” wns surorted by the roculis of SANTUTONE,

*TIeh Inleated trat there wio & corles of jorsitilitics availitle
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: sthcut going to a beub larger 3

f..tb.‘._._51c‘.n‘:.'mtior.wz of Theiwronuelear Boobae
p—

Arvother important. phase of 'bom‘b developrent viich wvas under
) ccn_,ianre.tion by Manhattan District and the ARC during the period
| frqes 1946 to 1948 centercd eround the application of the thc_mo-

,.:1¢af-_ﬂxsio:i principle to the atomie herd, either as a mcans of

o saustiveting a cuper bod uith 8 new order of ‘.:qalmive power or
4" ; 25 o ixtns of attaining a better ,utilizntion of fissionzble ratcrial
y,:,‘;;m a rission bozb. During the war Marhoitan rad begun study

-l a f:sion bosh under the desigration ALSR CLOCE: After some -

wrg

sigudon boud, vhich was reecognized as & stoge which must preecde
%y dovelopuent of a fusion btorb, since only tomperatures and
;reccures of the order of those resulting fron a.A ruclear explosion
¢onild initiate a fusion renction. |
Thermonuclcar borbs wera agailn considered by Manhaottan District

12 10%6. A “hydrogen weapoa confercnce” was held st Los Alenos on

12 June attended by 3L top scicntists (including Klaus Fuchs of

. At TR, AR AN R G Y

sTeat Britaind. A report was preparcd which stated two important

3

1l wil) work™ end that the detoiled design cutnitted was "judged

% tha whole worksble." It was zlso estizated thnt testing of &

%
; -n~r uelear berbh could tzke place within onc or two yeors. Kovors,
‘ =:lezs, work cn cuch a woizon exparcently ¢4 rot sresress beyond
Yrostady prase during 19W7 and 1948, {bly bectuce ro reguire-
“ %% wig stotcd by the nNaticnal ‘Military Esiabliclonat, end ia 16% 0

LAY
+

P Goneral AZvisoiy Conmittze to the ADD wnisfssusly reoemiande

,SO5TESS this was dropped in fovor of ccrmplete cencentration on the

¢:zzlusioas: that it was "likely that a super bozb cen be constructed

ua7
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.J4~ut 'a major attempt to build & hydrogen borib.

The AFSWP study of August 198 on atonic weapons ncntioned
20 P,oposcd designs: SUPER (Restricted and ALARM CLOCK (Restrictcd 35

o

oiPER would be a lnrge barh with o yie‘d computed in multinles of )

?;9 negaton of INT; ) - L

<

' Since there was no critical Zass
£:r CluuLr UT uiese suostonces, there was o theorctical limit to
ake size éf the borb, althoﬁsh this would of course te restricted
ty the sizc of the carribr. A critical factor affucting the

srential numbcr of borbs arpcered, however, in the evailable

rumoly

although the cxnct proporticn wos not known.
The tcehnieal problem of berd design also eppesred fornidable.

ALARM CLOCK, the origiral nnme for the thuermonuclear bomb
Teposal during the wer, wos ncw gpplicd to a less crbitious proposal

to utilize sanll quantities
These |

fzotopes, 1t wns belleved, would undergo o fusion reaction and thus

riduce large quantitics of ncutrens which in turn would incrcase

the efficiency of the fissiea roaction, including that within the

* Dvuteriun was extroctel from crdliory wetoer by electrolytic
Tenns,

e
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patural uraniw o_f the tamper., In th:':s .éase the technical problem.s_ AR ]
ruch less imposing - _ ‘
\hile rz_’-:com?.ending that fu.rthe:;' Stl.l@' boe given to ﬁo.th of éhesc
proposals, the }\‘FS‘-EE" irgdicated th::.t it considered I’iIu“:ﬂ“! 'CLOle the nore -
pro.niéing o{.‘ the twro,. In the case 01“ SUPELR it doibted tha mﬂit.:nry _
vtility of such a poewerful 1'.'eapon'amd also emphasized tha difflcultics.
attending the technical dosign of the bozb and produc;ing the quantity
of tritiua required. Farlier thon this, on 10 June 19118, tho AFSWP had
suipestod to the MLC that tho JCS5 determine at an early date the Mapprux-
iate upper limit to the TUT cquivalent yield for which there is a con-
¢rivable military requirenent® as guidance on the development of a supur
tonb bused on the therasnuclear principle. In the samo leitor the SFEP
had suggestod that study of thenmnonuclear borbs proceod in fifth pirioz%
ily in the weapons developsent program. Although the Alr Fox;ce-did not
includo thermonucicar weapons in its om statenznt of desired military
arnd technical characteristics of atomic bombs, prepared lator in the
year for presentation to the AXC, it did indicate concurrence swith the
AE-‘S-."IP point of view as stated in its letter of 10 Juno.37 No decisicn

kad been reached by the end of 1948 regarding the establishmont of a

nilitary requirement for theso weapons.

The question of therm.onuclear tonbs wes also coasiderud in the

Aeport of the CAE Penel on Leug Range Military Objectives in Atenie

e o — » -«

ergy in August 1918,

the Pl roccorsmanded t
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T rogord -to tho SUFER 4t polnted ont sericus tochnical pru;%ens and oth-

or vbjections to an lmuediate all-out effuvt, concludings

~he Panel recog;nizcd the importance of work directed toward the .

R ST

’ . developaent of this thernonuclear weapon, but in view of the mag-
A 3 nitude and ca-plexity of the problem, tho spucial personnel require- .
— sents, and the uncértainties as to the charvactoristica of a feasible |
I weapon, it belleves that this long-ranga objactive cantot and wdlld |
T T not be attacked at this time with the oxtensive scientifie and in- i
,.'! . Gastrial effort vhich characterised the wartize )anhattan District ;
R Arvelopnents. i
1
i
. 7
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REFERFNCES FOR CHAPTYR XIIT

For description of the desicn and development of thepe weapons
s.._.__ Oll I) C‘h—l.—.n- l 2.

scc volo I’ Chap- XIV ana. XD{.

For more detatled deseriptions of the Mark IIT see the AFSWP
study on Atcmie Wespons, 2 Aug. 1648, pp. 29 -46, ard Wc.aponu.r 8
s=nual, AFSWP, Aug. 1948, Vol. I.

Ltr., Chn. TTLC to CG AAF through G A}'C, sub.: Tactical Utility-«
Atonie Bood, 15 Aug. 1947.

Sce C}'..:lpn XI-

Voo for Dr. H. L. Bowen froa Col. J. R. Sutherlard, no sub.,
10 Feb. 1953; sce nlso Vol. I, Chop. XD,

bid.

Ltr., Chm. TXTLC to CF AAF? sub.: Tactienl Utility--Atcmie Doub,

15 Adg. 19%7; lst I=d. by Eng. Div. Coord. OFf., for AFC, AMC,

27 Aug. 1647; 24 Ind. by DC/AS for RiD to C:ief, AFSHP, 2 Scpt
1947; Ltr., Chicf AFSWP to G [sle.f UV, sub.: Toctical Utility--
Atomle Bomd, 30 Dee. 1847,

Voo for Chicef AFSHP2 from Chm. MLC, sub.: Dovelopnoent of Atcule
Yeapons, 18 Aug. 1947.

Yemo for Chief, AFSWP from Chief SWG, sub.: Duvelopmont of
Atonie Weapons, 18 Doe. 1647,

co for. Chief SVWG froa Chnm., TRILC, cub.: Miscellancous
I.1ior:.tion——!=.to*.nc 3¢b, 30 Dee. 184T.

Draft Eistory of FSWP, Vol. I, Chep. 4, Scet. 6, pp. 3-9; Apcrda
Iten for MIC :'eetirg, 7 July 1948, Erig. Ger. R. C. Wilcon, Spunsor,

Cub.: Afrborme Kuelear Inscrtion ard Extrcction, Mark 1V Boub,

MLC Mirutes, 27 April 1948, p. 13; Scaf-¥suirly Rerort of TWTIC,
8 June 1948 and 6 Aug. 1948; Lir, Chicef /F3.2 to Chm. AFC, sub.:
Duvelorment of Light Weight Case for Mark iV Zcnb, 21 Oct 19%48,

Ltr., Evec. AFCAT to Cricf FOFAE, eut.: }3'c for Free Falling
:rc,c,éic Borb, 30 July 1648; 1lct Ind. ty Col. E. G. Bunker, 6 Awl.
164

Hizo fer Record by Col. A, A. Fickel, no co.ob.
Iins for Record by Col. A, A. Fickel, na ¢ K
Trpei cubes Doslred Militory ard Teshaiezl Crorzet
i Type Alrturst Atcnle Weapens, 18 'y 1543
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USAF and Atomic Werfare, prép. by AFOAT, May 1949, pp.121-124

gce Chapter XVII]f.

Memo for Gen. D. M. Schlatter i‘rom Lt. Col. P. J. Long, MLC,
cub. : Development of the Penetrating Weapon, 17 Nov. 1948; Mcro
for Chn., RDB, from D/R&D, Hq USAF, and CG AMC, sub.. Penctrating

Type Atomie Wenpons, 9 Jan. 1948.

Lorg to Sc.llatter, 17 Nov. 1911-8 1tr., Chn. AEC to Chn. MIC, no

sub., 26 Feb. 1948,

Ltr., SAF to Chnm. IILC, sub.: Development of Penetrating Weapen,
9 “Jril lnh'a

Long to Schlatter, 17 Nov. 19%8; Mcmo for Chm. MLC from SN, cub.i
Developnent of Peretrating Wu.apo'm, 20 March 1948.

ez for General Schletter from Col. J. Q. Armstrong, sub.s:
lopoeat of Penctrating Type Weayon, 6 Dsc, 1911-8.

t‘l"‘

Mezmo for Chicf AFSWP from Chr MLC, sub.: Developnont of Atomie
Weapoons 2Dy 18 l.ﬂ..co l)"‘?o

Cla; CAE to Chn. MLC, cub:: Lighter Atemie Weapon (Hegarckd

Lr.
ijcs » 20 0ct.1047; Mumo for Menters of 9X-$ Danel by Brig. Gen.
J. R, FeCornnek, sub.: TX-5, & fug. 18549, with Steff Study.

§SS to DfArm., D/RZR, D/R:D, D/? from Asst. for AR, sub.: Develop-
ment of A-Berbs of Reduced Diancter ond Weight, 3 Aug. 1948,

%R, AFOAT to BfAiri., gub.: Desired Military Characteristics of
Y Type Atende Heapons, 2% Sept. 1248, with Staft Study.

Lir., Chicf, FOFAE to Asst. DCS/O for AL, sud.; Small Size FM
Type dtonie Bonbs, b Nov. 16483 Proposed Droft Memo for Gea. Juses
lizCoriiick, Chm. TX-§ Panel, AEC, fron MaJ. Gea. T. S. Power, Sr.
AF Mordber, oub,; TX-S, 29 f.ug- 1949.

Prepesed Moo, Pover to MeCormnck, 29 Auz. 1939,
T.i4.

Moo for Execs Sce. MLE from Asst. DCS/Q for AE, cub.: Desired
Vilitary end Teehbrical Characteristics of R Typre Atcmic Wcaponas,
c2 Nov, 1648, with inclosed draft; Moo fur Record by Col. A. A.
Tickel, no -*uh. cr date, attechad to preccding,

I3 for Celenel Schrivver from Col. A, A. Figkel, cub,: Muﬁjff.
:. Reqguirenents for & Staller Ec..h, 10 .. 1559; Froposcd oo,
TS v MeCormiack, 29 Aug. 1949; Moso I‘« A 1_1 Gen. D M. Schlntt.r

-;;9‘ Cels A Al *-0’61, tub.; TH-5 Coooidttee, 3nd Moocting, 8 July
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from D"/..:..G sub.: Proposed AFS.P ILetier on Priority of Atcaic Bomb
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.
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These aﬁ.first related principally to the transporfation, asserbly,

7 tics of the bomb, Although production remained the exclusive pre-

. 'Se‘e_ \\w . Yuﬁm\

oN U e
. CHAPTER Xiv’
SPECIAL LOGISTICAL PROBLEXS

Tre development, production, and use of the ateaie boxd created
r.ew and unusual logistical problens with which the Air Forces, as

the principal using agency, was compelled to deal from the start, -

and handling of the complex new weépon, bperations which were shared
with Marhattzan District and the Naty.' Manhattan bistrict, of
ecourse, entirely handled production, even of practice barbs, Stor-
age did rot constitute a problem during the war, since only two -
bombs were available for combat use, but it was‘to become ah impor-
tant furction as the stockplle mounted, During the early post-war

period the AAF and USAF became increasingly involved in the logis—

rogative of Manhattan District and its successor, the AEC, the Alr
Force gained a hﬁnd in fixing the technical requircments fer the
weapens produced and played an inercasingly importént role in the
other legistical areas, As its oberational buildup progressed it
wis necessary in particular for it to de:l with diflicult problume
involving ragpid trans;o}t ard assezbly, It was also necessary to

consider other basic matters such as disaster procedures ard the
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g posﬂblc need for developing new base plans to provide for safe
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and E(p\.dlt.lous handling of atomic weapons, The situat{on ‘was :
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further complicated by the operational concept hhich developed
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of mamtaining constant readiness for an oven.helming mass

2 trategic st.r:l.ke.
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Storage of Atomic Wearons

At the end oi‘ the war it was obvicus that the 'atomic stock~
pile of the United States would ultimately constitute ita rost
previous material reserve—the koy to its national security,
Steps were taken to design and construct three s‘e.cure storage

sites by Manhattan Diatrict during 1946, and some contracts had

e
" ?’:-;-”\ .
PRV A

" been let by the cnd of the year. These sites-—designated A, B,
and C—wore located rospectively atl |
" With the estabe:
lishment of the AEC, both the construction ani control of the .
siteas passed under tho control of t.hu FS¥WP, and construction
continued throughout 1947 and 1948, thcugh hone of the sit:os
-¥as entirely T-"-‘--’“I'-’ltltt‘d-i‘h Buring this period the physical posses~
sion of the s_lowly increasing atomic stockpile was held by the
AFSTP, | Teche
nical custody was transferred to the AZC in the fa.ll of 19&7,,
btut no change was made in the location of tho wcapoﬁs, and the
AFSLP ramained responsible for their physlecal protoction. Mean-

while the question of custody as a mtter of policy remained

#Sce Chapter IIT,
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a noot point hetween the military scrv:ice.a ard the AEC, to be

s

i'inally clarified by a decision of tha Pr!.siuent. in July 19h8-_

Unfortunntely, the AAF was not. consulted in t.ha design or

location of these storage sites, apparently because }.anhattan

» District considered thcm wholly within its sphere of activity.

Though adnirably located from the ste-.ndpoint of security, they
lert much to be desired as to accessibility from operctional bases

l

of the SAC.:

The AFSLP proceeded with the constiuection of theso strips during
early 1947 with very little AAF ccneurrwco or collaboration.
The exact plans of the AFSKP for opcrating these strips dro not
clear from correspordence in Adr Force filcs; howcvef, it appar-
ently intended at first to maintain Jurisdication over them,

On 23 July 1947 the AFSWP formally notificd the AAF of the

work on the air strdp and asked it to provido a list

of necessary equipment for its operation and a statement of -

ranning requirezents, This infon:ation was supplied on 17 Octo-

ter, lLater, on 26 .‘:ovr.. ber, the AFSWP asked for additional in-

formation, including plams for loading pits and sccurity fencing..

At the same tiza it informed tho Alr Forco that it proposed to _ o -

as¥ it to ron the strip on a a;*m.iby'basis. Control of the base .

w3ld rerain, however, with tha ARSVP. A similar proposal for

tho airstrip ias =22e on 11 Decwrber, The




AFSWP stated that the strip was ‘nearlj; cémp_lete and that it
was ready to install the au;d.liar}r equipﬁent, contr.ol tom’ar,
operations office, field anrd boundwy lights, gasoline storage a
f.‘ac:.htes, and log.dlng p:.ts as soon as 11:. received a list. ot‘ ‘
equipnent and installat.ions dosired, togother m.th dctailed
specifications and plans, ,It, also asked what ecuipment tho Air
Force would be willing to supply and requissted that the Alr Forco
ba prepared to man the strip on a stondby basis by 5[5 May 19.'48.3
On the reconmendation of the Speéi:il Wwapons Group{ the
Adr Forco acvepted the proposals for both airstrips and estab-
lished a requiremert for their manning and operation, HKeanwhile,
tho AFSWP suggested that “"tho caro and custody" skould be assumod
by the dir Force, offoring to contribate limitcd funds, including
cost of operation for the first year, It 2lso Spggestcd that
the Camp Hood strip bo placed on a minlmum standdby basis until
10 February 1948 and that it becomo'fully operational by 1 July.
At this tima the N 3 strip was e.xpcct.ed to becao opiras=
tionak on a standby basis sometimo aftcr 1 July. As a result the
SAC was directed to man the strip on a minimum basis as scon as
possible, to survey t._ho metes and bounds of the real estato
ncecssary for trf;msfer, and to prepare a layout plan for construf:-‘
tion and irstallation of facilitfies including estimated costs
i'c.-r both rinimua 223 full operation. Minlmum cperational status
w23 defindd I:\s cortrol to:«:cr, servicinz,ard 1kt ¢lcarance

facilities functicmal from €200 to 1700 daily except Saturday




and Sunday, with a duty officer on 2£..hoi1r basis, Elll—-t.:j.mer
operations muld'involva the servicing and hendling of approxi-~

mately six B-29 aircraft daily, plus a ln.mited nunber of ad:ninis- ,

trative aircrai‘t. B-36' s would be “handled without fuel scrvicing.h -

Sinilar action to assig the Caz:p Campbell airstrip to the
SAC and activate it was taken by Headquarters, USAF, following..

the raeceipt of an AFSHP request on 1 March 19-’.-8.5 Nevertheless,

progress was extreanely slow during 1948 in achicving any high dem 4 -

gree. of opszrational capability, apparently because of a severe
shortage of funds, coupled with'a disag-rec.":ent within the Afr
Staff as to the source from which the construction funds would -
be cbtained, Lt. Gen, Curtis E, LeNay, Commanding General of - |
the Strategic Air Command, after a visit to the alrstrips in
hovenber, wrote in protest to the Chief of Staff:

I zm shocked to find that both places are without oven
primitive opirational facilitica such as suitable control
towers, radio aids, night lighting, crash and fire fighting
equipnent, cte., As we ara responsible for drop;ing the atomie
ba:b, I msintain that to be unable to dispatch aircrzft into
and out of these fields at night during hnr(;lm.l woather 1s

Jridieculous, Ve must get top priority in filling the gaps in
our atorde program, The esscntial requiruncnts hava been
subnitted to your HQ and have been agreed upon by your air
installations people, It would cppear that this projoct must
be hindled on an enmorgency status to be followed up with rore
pernanont construction that will of necessity h::'.ra t.o be pro-

vidad,
The SAC %24 sutmitted plans ard estimates for construction In

tws phases, FPhase I would includa runway lighting, a cortrol

tower, 7 oromtions btuilding, and essantiel power, watoer, road
» ' 119 » » g




ard main'f,ehance facilitiés. Most buildings would be of pr"e-.f‘a‘b~ -
or interin cohs.trﬁctiori.'. Phasa IT m;uld_ consist of paméncﬁi’, .
guarters and offices to bé erected at an e#timt.cd cost qf -
§7,000,000.7 . - |

© Quick action to provide ninimum oj:e;-;tional i‘acilities.fol—-.
lowed General LeMayls ,1ette;~, and cons_t.ruction continued through-
cut 1949, However, the airstrips, now designated respectiveoly
Oray &and C:ﬁ.p‘celi AFB :ée;-e still not regarded as entirely capable .
‘or supporting SAC Operations .Order No, 30-49 (deployment in event
of emorgency) in February 1950-8 Two months latar Brié. Gene
Eoward G, Bunker stated, "None of the sites, with the possible
exception of Site Able, is properly equipped as to all weather
flight facilities, weather service, or adequate fuel supply, for
L.ndling large nurber of aircraft," He went on. to point out lthat.'
theoo bascs were inherently uneconomical s in that they did not. |
receive a high peacc-—time‘ utilization, and dangerous, in that
their srm:ll nunber made tham liable to a successful attack and
in that up to thirty-six hours might be lost while aircraft wore
flown into them and loaded, He urged that tﬁcy bo reduced to
reserve stotus and supplanted by a much more numorous net of
storage sites directly attached to cperational group 'bnas'.ats.9

at the end of 1948 tho Alr Force was giving inércasing

attertion to the desiraiaility of storage of nen-nuclcar weapon

¢omponents at forward bases in order to jrovide cxrlior delivery

s

¢ipability, Constructicn of storage facilifics
. - r

cinsiiered early iIn 1908, Flanning and desion regairenents wor
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secured from the AFSYP, and during the summer thae Army_:' Engineers -

carried out a survey for a storage and assembly area located some -, .

five rmiles from the runways. ‘The Alr Staff fej_eéted'this su'rvey_-:

on the ground that it would entail'great' operationai inconvenience '

and would probably become unnecessary with the ¥ark IV bomb, . -
AFOAT, however, requested the Directorate of Instellations to

proceed with blsmning for the construction of storage facilities

for the ron-nuclear comﬁonents of 30 _bo;nbs.lo ch;e\rur, the entire .

matter of storzge at operational air bases was ultinately to be
referred later to a Joint Vorking Group of the Department of

Defonse and the AEC for high level declsion, which came late in |

1949,

Dovelopment of a Spacialized Rase Svstem and Disaster Procedures -

-

The need for specialized bases for atailce opeérations was
dictated by the complexity of the weapon itself and the power of
the blast fram it., The bosd reguired assasbly, testing, and
loading pmccdﬁres wrich were markedly diffcrent from those of
other sweapens, The security roquirancnt was alss considerably
rore rigid than nor=al, The possiﬁility of an .:;ccidental ‘atomic '
blast which night cithar destroy the entire base or render it
unucsable through radicloglcal contamination also had to be con'
sidered, at least until the development of a means of in-flight
insortion, Somo of thess problems word recognized as ecarly as
the operatlons frow Tinion in 1945, Spoeclal assexbly bulldings

ond leading f2cilities worv constructed thers, unusual security




procedures enforced, and the initial tako-off of the Enola Gay
ade with a bomb which was asscmbled into a 1ive weapon only

efter the plane was alrborne, The precaution against a nucloar

~ ¢xplosion 1n t.he event of a take~off accident was not possible

in the case of Bock'!s Car, mich dolivered an F4 bomb on Nagmnki

three days later. )
Scveral complox factors, -vn"u.ch 1t was ir'\possn.ble to accur-

ately evaluate, doubtless delayed the establlshnent of any very

fim specialized requirements for bases for atonic bosbers, Tho

AAF did not control either the storage or asscmbly ‘of atonie baabs, .

and would pres.umably have to pick them up at a ¥anhattan (or later
an AZC-AFSHP) storago slte, selected for physical security rathup .
than operational suitability, Furt‘jher.:ore, the Spoatz Boapd |
Report and other eariy oper;at.ional studies lald ccnsiderable ca=,
rhasis on the ciosimbility of maintaining a balanced and flexiblé '
Air Force, whose airﬁrafh would be capeble of alternating as

nCCd't.:d. the dolivery of conventional and atozic weapons, A4s a
result g-reat emphasis was placed during 1946, 1947, and 1948 on

tho developnent of portable assenbly and h:mdiing equipment, which

would presunably make possible f;he use of almost any base for

atemie strikes, thus increasing operational flexdibility and dine

Inishing vulnerability, MNevertheless, certain installations at

fo;“nrd bases were either still cssential.or vould greatly faﬂ-
litate operations, end it was alss nccessary to censider the dane
£ers attenling tho handling of tho Marx IIT bezb es wall as those

rttending trke—offs and pessible retumm londings with it in a
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1ive condition, a nccessity until the sfockpiling of the Mark IV

vegirning in #12-1949.. During 1948 the delay in tho developnent .

of portable loading equipment and the sudden heightening of in-

ternational tension also ereated a demand for hydraulie ioading T

rits, and a nutber were built at various points,
Cne of tha first studies to consider tho requirenents for

atcaie boses in a general way was that prepared by Col. Leo V.

_ Harizan of the TATLG in February 1947 concerning the preparation

of a logistics nanual on the use of the atomic bemb, The study

: 11
pointed outs”

Ko dcoubt there would have to be several airfields, two

or more supply depots, nuncrous ccmmunications installaticons,

service installations, ete,, all supported by a chain of in-
terzedinte bases, extending back to the zone of the interior,
To get an idea of the complexdty of the installation, consider
carrying out the Tinian operation without the support of the
Pacific Theater bases vhich were operatirg at that times The:

installations which we are concerred with in this discussion are

tlYose required to raintain the heavy bombardwnent groups, the
tronsport unit, and the engineer specinl battalion., that will
be the rature of the airficld installations requircd? How
raach heusing, warehouse storage, shop space, hospitalization,
cte,, vould be required? that operational installations are
nceded by the engineer special bittalion to handle the atonis
bomb itself?  ¥hat storage installations wsuld be necded for
storing components of additional bombs? Vvhat comnunications
installations are necded for such a fast-moving operation?

Inferzation is availablo at Sandla Engincer Base on tho
irstallations required by the engincor specizl battalion,
Sreeifically, these inotallations would include assenbly
tiildings with proper air-conditioning ard hoating unitas,
storage area installaticns, and housing for- the eoginecr

srecial battalion persornel, The insinllations for the trang-
;oob unit and the heavy baskardment groups would be very simi-

1ar to those used in post operatfons, However, special cone
cideratiin should be given to the fact that cperaticns may bte

%Soo Charter XX
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carried on in extrens climatie conditions of heat or cold,
Much rescarch ard dovelopaent 1s required in providing suit-
able Installations fbr such operations. ,

P
4t

-

A later study prepnred by the T&T Lc in the fall of the same

year on the scquence of operaticnal everts (as a basis for war
BE 12
planning) added 1little to the above, stating simply:

Sirce status of forward bases 1s ﬁnknown, the following
requirezent is stated., The forward base chosen for final
assenbly arl lozding must have available, rrior to the alsrt
order, a loading pit, suitable assembly btuilding, and alre
coriditioning equipn.ont for the assenbly building to insure
low humidity during the final assexbly process. The construc-

“tion of these mininum special facilitles is estimated to ro-
quire 10 days, after the arrival at the for ard base of the
required materdel and construction erews,-

it did, however, provida specifications for assembly buildings,
set forth a requirement for certain hard-~surface connecting roads,
ard stated that a minizum distance of two miles must be maintained
between assembled bombs, with the total on the base at orce 1im~.
ited to three, These roquirusents were completely subsialary

to the rain subject, and it was made ¢lear that the lenger

range plan provided for portable assenbly tuildings as soon as
developed,

The question of the acquisition of land '
drew attention in the Special Weapons Group to the nced for plan-
ring criterta for both a specialized base systen and individual
tases, Col, Arthur A, Fickel of the Speclal Weapons Group pro-
posed that these be derived fronm the operational rlans for the

strategle air offensive, the operaticnal sejuences imposed by

the bezb, and the technical reguircients of the botb, The SV

accordingly roguestod tho TATLC to prsparo a now stuly cn
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..~ational sequences togethor with a separate study on air base re-
or-* ) '

L AraientSe Lt. Col, Frank J, Drittler and Lt, 'Col. Yerrill E, Dolonge
b b . . : .

of the Directorate of Air Installation’é were sent to Kirtland to assist

vith this.
The resulting study, appearing in May 1948, proposed the devel- .

ement of a retwork of bases, intemediate and forward, 'ar;d stateds:

=0 privary requisite in estqblishing air base requirezents is that
of sitc-planning with special eaphasis or; safety features tg) provent
secidents and attendant problana in atomic operation,m Zased on
rgeicntific theory and prediction)t a'radius of 10,000 fect from a
row order detomtion m;as- established as the danger zore for posaible
#ital results from blast and radiological effects, and this was used
shroughout the study in ostablishing minimum distances between asseme
\
tled borbs and between asseibled bomds and other vital installations, ' - g
The design criteria were bascd cntirely on the characteristics of the |
¥arx III bomd,

Interrzediate bases were asuipgnod no special facilities apart. from
those normal for the surport of very heavy bombers, al’c.houah"a loading
it was meationed as pessibly desirable for sustained operations. The
study presented two pessible plans for a forward base, each adapted
for the oreration of both standard bombers and atomic ¢arrdiers, The -
frot -pl.:m [rovided for a consolidated operation froz one ai‘r biso |
ef threz runways Joined by an «xtennsive system of taxiways, Capacity
witld be quite lizited, since only ore banb cuuld be aszeidbled or

12204 ab the same tize and enly cne oaded atemic weoker could tale
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off at one time, although four loaded aircraft and one asseabled

bosb could be accuwmnulated. The second plan provided for a nor=

ral air base installation as the service cent er for all aireraft,

toth standard and atemie carriers, The lattef, however, would
fly for loading and take-off to satellite strips parallel to the
ma;in runwey tut at disténces of at least 10,000. feet, Fach satel-.-'
lite strip wcald have its own ass}mbly and loading facilitlces. .
In addition to tho tactical advantage of simult.a‘.né_cus takc~offs,
this resoved the mséibility of inactivating the rain runway and
.del‘ayl'ng the mission thr'.ough the crash of one atomic carrier,
’i'h‘c;studj also included the carnplete plan for a standard
asscmbly area, with charac'terirstics of the six bui 1dings-—asscm—-‘
‘bly building, officus, warechouses, shops, ete,—in each area,
Tnese would rrovide facilities for one asszably team each, amd -
" they would bte duplicated for each additlonal tean, Loading pits
(after the first) were to be constructed at the rate of two to -
cach 9ix texzs, Another important recommerdation was for take-
of f over water or from a 200 to 500 foot ¢levation if possible,
Fa'iling aith«r of these, a roquirement was statod for a 3‘,0'00

Y This study

foot graded extension of the runway or strip.
provided guiiance for Air Installations in its planning for the
tases ) at both of which it was docigiczd
'to employ 5o satellite system, However, its adoption as a
fixed requiscnint appears Lo have toen posponed bécaﬁse of

soveral uncirtain factors whilch 1t wis irpossitle to cvaluate,

such a3 tha zvailability of the Mark IV 1ith tn-flight insertden,
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lack of a complcte disaster plan, and the‘choice of procesusing
system, For example, if a forwﬁrd.assembly procedure wora de-
cided on, it would_alsd be ﬁeccssary'to“plan forrbdmb'sfornge ..'
arsade L | '
Dcspite the existence of this study, which served as a gen-",
eral guide, little was done toward the construct ion of‘spucialh
ized atemic operating bases during 1948 other than theo building
of additional hydraulie ioading pits at various air basecs, The
building of a systam of satellito strips was considered early in
tha y-:.ar. :

t

' t
two satellita strips at werd being
n r

definitely plannad, togethér_with assenbly, loading, and jvssibly
storage areas, but these projects wore dropped later in tho year,
Two irmpertant factors in the latter action were prospuctive avail-
ability'of the ¥ark IV (with in-flight insertion) and uncertainty
as to the exact typs of atomic assceubly and striking operation
w%ich would becomo standard, Although extensivo surveys woere
carried cut at Limestone, there wis apparently increasing ques-
ticn regarding the extremo dispersion required by the strip
s;3tcm.16 |

In August a mezorandum from AFOAT stated In referenco to

#*22pid City waa selected 23 an atcmie bozher (VH) base bty agreuaant
bebwoeen Lb, Gen, Ira €, E-ker and ¥a), Sen. L, R, Groves, This was
confir~:1 oy Lt. CGen, Hoyt S, Vanlertorg in Ocloter 1947, ond dig-
ging for a corand post began unler AFSKP directisn socn after,
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Limcstone AFB, vhore the nost extensive survcys had been urdep-

taken:

2, The decision is made not to continue at this tine
with any further surveys, land acquisition, or const.ruct.ion
of this area, for the following rcasonss: :

a, The precise function of this Base with respcct. to
atomic operations has not beon fully dct,t,r'uined)

be The possibility of alr-inscrtion of nuclear conpen-
cnts of atonic bombs may invalidate the exirome
safcty distances herctofore considered neccssary
at any vital atanic operational air base,

¢, The continued build-up of tho surveyed arca will
be extraszly costly at this time, is operationally
very awkwand from an Air Force point of view, ard
2lso will involve a dislocation of civilians which
might not be acceptably supported by our present
peacetime requiranents.

" Irstead, it was suggested Mthat the layout plans at

incorporate more practicable facilities, which should muct equal-

ly well any operational role of this base as forescen in tho next

few yaars."]'? By Decerber it was clear that speciallzed tase
plans for atomie operations would have to be conpletoly ruvised,
ard it was also becoming clear that all bases would havu to ba

tied together in an over-all operationil plan which we uld detop-

mine the exact requirenerts at each baso.lB

During early 1949 work went forward in the Direcctorate of

Armarind on "an atomic operating facility! vhich the 3AC approved

- for construction at Iizestone on 6 April, AFOAT supgested onlyt

35. This proposed facilit by should to established at fone
nstallation so that the AT wil) have at least ono airbase
up like a forw:ri tase for ztoris of-ratiens, This should
2 doung for the purpose of deternining tho mevit of thls jpro-
p:aed atormic energy facility., Tho airbaso sclcetod to be this




1
2
i

W ol e SR, B A e

atonic energy operations proving ground could be,
: or any other AF base suitable as a simlated forward base,
The "imortant consideration is that the AF determine as early as

possible that it has a planned layout for atomic operations which -

is suitable in every way. Plans for forward base design should

be definite, corpleie and tested as carly zs possible. The early

establistment of such a facility is the quickest way of dovolop=
ing a suitgble Tuture airbase design for atomic operations-

Meanwhile, the principal actual construction work going forward
in spccialized base facilities during 1948 swas en increase in the
ruater of hydraulic loading pits, On 1 June the Air Force hnd pité

already installed.

Pit construction was slowed dewn in
the latter half of tho year, hewsver, as the result of a S.C recom-
rendation, based on prospective carly availzbility of the C-9 holst,

that pit construetion be discontinued at S.C bases except for those

clready uvnderways. This wes approved by Headquartéra; US{F, although

it was pointed out that the two pits planned at Sites A, B, and C

would ba corpletod.zo.

Closely rolated to the dovelopment of base requirements was the
development of standardized procedures designed to prevent aﬁ atenlo
disaster reszulting from an accidentalldetonation, particularly one .
which would Ircapacitato a base, and to insure the taking of proper
reasures {f cuch a disaster oceurred. These wero regarded es of

ecially great inportance as long as thoe iark IIT torb, wiich |

TAC0 noeezsary a tolke-off and possible reiurn aficr an abortive rmise

sien with nuclear coro ia place, was %a use, This project, wiich

' : e L e e S e e
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overlapped to a certain deéree the proparstion of 8 standard oporating
procedure, got its initial impeius eorly in 1947, when both the T&TLG
prnd tha AFSVP begen to consider the problem, Eeceusé of th§ lock of
technicelly qualified parsonnel 1little progress waé m;de. howo;or, 
erd in June 1947 at the request of Célénel.Bunkor, thé'Deputy Chief
of &ir Starf for Rosoarch end Devolorment took steps.to assiﬁn four
s;aciplists from various steff arencles and comoends (air Safoty,
~.3, ~AC, end Air Surgeon) to rrepare tho initiel plen within 99 ddYS.21d
Brigs Gen. D. L, Putt, of the Engineoring Division, »€, pointed.
cut, howover, thet erargency procadures ware still bzsed ;rinclpﬂlly,
on theory end recornucnded thet & serfes of testy be zarried out to
derive fact;ai data priar to the preparation of standardized mro-
cedures, Ha supgested thrat Fhesa inzlude teéts with drome B-29'a
end atonic bozba complete except for nuclear cores, This recoraondas
tion tecema the besls for the proreretion of e test pfogram, bug
mconvihilo the preparationlbf a tentetive dlisaster plen elso want
forrard, Doth projects vere carried ouf by a sub-comuittee of the
TLTIC, By Docember 1947 tho disaster plan was coxplote in its f!rs@
deoft f?rﬁ and was being roviered, a=d in Marech 19.8 it wss forvardod
to the Chief, S#G, with rocoxmondstioas for reproduction end diatrie
tution,22 Foaring the title of USAT Disester Plan {Tentative), it
conslated of three parts: I, Proveniive Measures, II, Ssfoty Rogula.
tlons, and IIT, Disastor Procelures, Ccveregs was broad, particulerly
fer Part I, which deslt with such %o;ics a8 site plenning, personnel
Trodning and proficiency, opereting 1iuitaticns of £-29 aireraft,
#ltitude-alrszoed zones for jettisonizg, requlrenants as to servioce
erefy exzionants, cetlon to deal w»ith (ire

frelzel ol

tiniliztlen of

4
*
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. Yfi La th0 aircreft, other aircraft OPuruti?Fal omorgencies, Ports ID .
N ? %‘}- .4 111 denlt principally hlth ffo duties end rc5ponnibilities of
‘E?”:'?§ix -F iiyiduals end groups on the base during normal operations and ) i
_Z'f;?'ii '_ ;3:155 s dlsester. A spectal dlzaster soction consiating of a f'ﬁ
;}%;f:§§° s;esiolly trained group of four toams end aquiped nith‘s;ecial ‘;’
. rfé:, =;;:££n6 end redlation detéction instruzants wes provided for, with -~ e,
= oy luty of controlling ectlvi ieJ hithin tte disaster uroca, as welll -
. 4 .peociel rediological_section of the nedicel dc.uchmo:t to giva. -
sioat olde . |
oo lO,CCé Teot safely zone was followud'gonarally {n planning
2o Jlotritutlen of faoilitics and rersonnel, armh redistion rutos .
s22szting indivxduala vwere stated aa Iollows: gﬂily'tolorancc—-fl
soentorn; casualty--50 roentgens; fatality (50 percont)--§00 roent- -
,c53, Tolorenco rate for bote rudlation vos descriltod as aDTTOKi; i o

=:tely 5 tices the gamza rgto. whilo for elpha radintion complete

In coveragze aud aaesks vore to o roquired if the nuslor of counts

-
H

’ atsovlvd 500 per 100 sgquars ¢antluoters,

Thia stuly was circulated tlirough tha Afr Steff und the field

rmenls for eriticisa during 1948. Its rinel revivion, hoiaver,

Led %0 wvwait the proposed field tests, Tho TATIC hod prejared a

u.!l‘..L.

pvoscen for theso snd subzitied .hom to the ATSUP for eocordination

2 Jiauncy 1918, This vas desirned to provide enswvurs to such

-stions as the fo%}OW1ngl the nexlzun fmpoct velocity without

L4

-0t2nition of the beab wken fet<lson2d *scfe,® the ty;o and size

- - Tt - S
¢ 8 Jrrachute which vould echliove lovwer velo:ity tlaa this figure,
[

LY .
% yledd of e zuclear exslzsten ror:dting frem ea impo:t doteratlon,
& Oy o |

LAY .
¥ t12s dez totwcen a gesoline (law ine coounlsd alrereft and

'J

v
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actosation of an iM bonb in its bonb bay, the difference in the oo ‘

i e

cosults of impuet and hoat detonétion, tha bounce or skip action of A
- - . .l .I

YA WA e e e
-

¢re bozb when jottisoned at low altitudes, the bohavior of the bozb

PR

ey
-—

auring & crash, the reaction to various types of combat damage.aj " R

Since tha iwwthods proposed for producing the exfari:ental data

St v

1avolved the expunditure of BRI Lambs less thoir nuclesr cexpencnts = ° - [ .

wE

- ot PR
s e L gy b Ao S o
. -

¢od since much of the Informstion collected would be Restricted Data,

3 aacessary to secure AEG conzurrencs, Tho &lr force subtaitted

™

b
I

st progrem to tho AEG for review in ﬁerch 1948, but the Operation

SNIS7CHT apperently dolayed an serly snslysis end elso feiled to

Pugr P I

srovide zuch halitul data beering on the rrotlem, After considera-

+uf e

tion bty los Alemoa tho AEC indiczted through the MIC in Noveuter 7 B

.
¥2 Sl R A . Yy

shat it egreed as to tho desirebility of the tests, but that it lacked

stutiotical resources to yroperly evaluste them, It proposcd that

- 1l ',

.

svo AFSWP conduct the tests with the aide of the Navy Burezu of
Cranence end tho Aviny Dopartmaent of Ordrznce. The sensitivity test

jcopram was still bolng considered by tho MLC est the end of 19&8.2h

fr~h tasecbly end Foranrd Trnnstort ' : “in B
A very impertant lojistic fector which influcnced atcxlio o ' '{%i

dolivory cepabifity guring 1946, 1947, exd 1948 wes the nuxter of . X ::-5

¢asesbly toars aveilabtle and the rate et which thoy could &ssamble . ' | i. {

*he stockpila benbs, Althouch en AAF teem, tha Firat Orinence

1

iuzdron, we3d tradned for the opsrations frea Tinien In 1945, 1t
serticipeted only to a limited desreo ani wes iharcafter ellowed to
vither on the vinn es 1% wea denied furthosr access to tho bonb by

V=t - - - Phidnlly z e
Yeniottea Distsotot end she A5S0P.Y Mo e:d8ticnel £ir Ferea tenxs .

————

~ -
*~.0 alrg Chapier X,
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vera trened until 1948, when tho JE5YWP poreed to truin tot:nin cach

cozposed of peraornel from one aOfViCO. Tha LFSWP sauéht to retain'

opsrational control over these toe.s on tha ground that tholr
petivity representad a 'sorvice'_function, but was overcomo by éppo-
gltioﬂ froa both the Alir Ferce ernd Navy., Tho first tuo Alr Forcé
tecpas comploted their training late in 1948 and vere edded to one
evy and three Arimy teams, 211 of wnhonm would ba evellaeble to support

roiic operetions. It was e recd, toiever, that the first four Lir

I 9l

ferca toozs would rem:in undor APSWP ccntrol in order to mret the
nezda of Sites B end ¢, Thereafter, new tecns mogld ¢o wwler tha
orerationsl control of the S2C, but re::in under the' teehnical
supervision of the ATGWP, Duriny 1946, 19 7, and most of 1948 the
ruscnbly ¢ apcbidity resided in a s;acial sn;incering tatvtolion at
Ccndle Losoe vhich hed been organized by lentutten District and tok
ovor by ithe AZSHP, Luthorizad a strangth originally of 500 men and ’
80 officers, it wes roported at verious tines during the peried to
include fraa one to Tour soscmbly tee=s, .

The work of essexnbly vas scricusly canplicated by the coaplex
roture of tho Murk iII bozbh ond tha difficulty of porformlng sore

.

vieing operstions en it, Furtherizore, the roedy atote of the bocdh
»a3 considered to te linited by two tizo factors, First, the
tottering ware not tecessible fred tre cutslde of tho‘bomb,'und

disessexbly ard replocenent nere reguiscd if the boub wnys not used

(44

hin oight deys, sinece shdr coffcetivy 1ifo 3id pot ecxcoed thia,

|
(2
Sicond, it wos Loltaval shet tha muolosr cupoule, bocauna of ita

cutput of hzet, cheld Yo removed foc: tha beod nithin spjroxinalioly

25

13 Ceya, snich likioice roquised comoirte Olsoscaadly of the bosd

522
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Stnece tho throo first storage sites wore doop within the continontal T

11t0d States, considorabdle ti:e vould also be lost in flyinz the

g T wemeegg o e

tombs to a staging boae vilthin striking distance of the tarbot. The

dangers of takin@ off. flying over the United St{ates, and landing uith _

& liveo toab also had to be cqnsidered. At the sane time thorao was

coatinually incrossed emphaéis on the‘desirability of en early.mnss
stzie in the event of war, 4All thaée factors mlliteted for asseibly
2t tha finai tako-orf point, but at the sexs tia tkarg vas objection
vy the storago of largo nusters of borbs at vulnerabla foriord boses,
at least as long as the stockpila remalned szall,

As 8 result, during 1947 erd 1948, a3 the rcpi&:?nrly dellivery

;roblon ves glven Incrsasing sttention, the tendsncy wes tovard the

1,velomant of a hiphly flexiblorear~forverd assezbly techniguo,:

Urnler this procodurs tha bomb was glven the first part of itas

pssenbly ét the 3torége site snd tren flown to thre forierd base,
vhoro the Tinel assemtly ineluding instelletion of the nucloar ;np-'
e, Qotonators, ond tuttorios vies carricd out., Assexbly temna

vre therofore divided into two parts, a roer and e forwsrd unit,

‘ha lattsr boing rlown to the forwerd base vhile the first beab wos
telng oosenbled., In order to geln flexibility in tho choice of
forierd beses, it wos proposed else to employ a ;c:tcblo Tforwnrd
tz3:obly scom, in the fora of either celelly codified C-97 transg-.
i¢7t alreroit (CEICKTNION) or a epacinlly dosigned 'c“oc'-doun
t:ll2inz whkich could ta cot up gquickly at the sel:ccted polnt, Until
“ha Mk IV tesh bepsan 1o bosema avalluble in 234-1929 this uy;tfn,
5 nustor of realy bests, therefore hinged largsly on tha nustsr exd

202Xy crpneity of s rsnently tcara, Sinse tha mhor of torics




Sl A gy W e T oo s

I R PRI N

T T ey 2l e,

PPN

a4,

..

b e s s R AR o .l ¢ 3

e cntma -

-
e

[

-

i

aid rot exceed six yrior to tho ond of 1948, e muss duiivery was
joposaible oven if the planes end bombs for ore hed baen availuble-_‘
By early 1947 it vias boconing obvious thst spoedy operstional

2¢livery of the atcmle boxb azninst an onomy would involve & rether

ceaplicated serles of coordinated procedures, in which three sgencleg-=

tha AAF, AFSUP, end AEC-- would perticipate. By thia tize the AAF. .
rhad ogganizod the Strateglc Air Commend es its atomic strikXing Torce,
elthough its cepebility was limited to fewer then 30 pleres in the
S39th Bezbardoent Group of (the Tighth Air Force, The-gssenbly
:ﬁpabi;ity resided in the 33th Speciol Engincer Eetfalion, undar thoe
orcrétiqnal coatrol of .the #T5WP, The LEC held theo;cticél; butthe
5?5n§ rrectical cusiody of the wecpons~~%oth nucloar and non-nﬁcleur
cexponents, Ko wur plen contoéplating en orgentzod and coordinated
use of thoe aetenic boxb existed,

Initiel ection within the AAF touerd the jropsreticn of a suite
chlo logistics canual for otasie bond oporations was tekon by Col,
Izo ¥, Farmon of the TETIC in Februsry 1947. e subzitted a study
to Ecedquarters, AsT, recommending that a bozrd of threce or more
ofticers Yo denjgnuted to propsra tha menusl without deleoy with a
Ivincipel eim of sup;lying information for steff plannars, Hé proe-
»o5ed thet the manual, viteh ha outlined, have soctions on organiza.
tlon, tvansportation, susply, instellstions, ccozunicetions, intolll-
gonee, Lerseansl, ond o;uratibns. A scaewhad less ermbitious proposal
cezo in April from tha Zighih Alr Force for tho cstublishsent of a
Standerd Qraratlng Prec-duvo for cocrlineting T and ASUUR trensport
“rd lezding, ko ihe TLIIS stedy, it ssswmid <ha osteblistuont of

tiver Fl.ta Sroup” (505:R), the

L

£ Jorey of svrza undtar the
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Firat Air Tronsport Unit (just assignad to the S»C), and the Fnginover .
Spacial Battalion, Aifter listing tha_éunétions and ro§ponsibilitioa
of eabh, the study described a t&picnl roar-forverd asseﬁbiy ond
zovoent, The Alr Transport Unit would dispétch oight 0:54'3 to
rirtland, The first would carry tho forwurd asso:bly toan to the
forvard base, whila the others %ould rova tho hQ,OOO pourds of ;ﬁecial
equipment reeded, The portially azsembled bosbs weuld 5a pieked up
a0l carried forwerd 63 rapidly es essemblad by the zidified B-23's of
sty Silver Plate Croup, Xoither_;tudy attoapted o esteblish a tiza .
schedule excopt thrat the latter provideod for take-off frém Kirtlsad

26

of the elvsnced cchelon of the Engincor Battalion within 24 hours,
Alter §Sncurranco frem interested scetlons of the wfr Steff,
perticulerly the Viar Flens Division of 1C/i5-9%, tho Doguty Chiuf of
idr Stelf forr Resecrch and Dovolopment directed the TETIC on 30 July
1947 to procoed with tha pregoration of the [ropeaed :uhuul.
cautioaing It to confino tho treetiont to logisties end employzont
fostors without digrossing into war planning, Thc start of the pro-
Jsoeet wes temporarily doleyel by tha foct that o#FSHP hed not yet
reco;aizcd tho T&TIC, which thus could not sceure the nccossory
inforimation, but the JFSVP st leagth aurced to cooporete on the
manuval, The vork oa 1t weat forward during the reazindor of the
veer enl the first half of 19/8 under Lt, Cel, Willium N, I'ZEttore,
url ves apparently incorporated into tho Tentellve SOP for stomie
Joretions, a sommthat broclder outline cas ploted in suwsust 19438, 27

Mecnnhile, Gon el Lalliy's offieco %zd 1150 direccted tha FE0I0

‘ S - - . - -
*? undariake tvo other stullss which comwnhat cverlappod tha projoacd

ThLar) 221 vore eprovently fatended to sunply wrsly fnfermeiion vhich
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could bo uscd to establish a short renge wer plan. This followod |

jiscusasions between Moj, Gen, Otto P, ﬂeylénd, #G/i8-5, end 1t, GCon,

Ienis.H. Erereton. Cha{rmaurof the MIC, regerding the implerentation -
of Tar Dipertrment dircctives of 29 4pril snd lBIJuno 19L7 concorning
plens for the 1mmedia£o initlation of atexic verfera. _Tﬁe first
sfud} would be a statemsnt of the ninizum épeciel_persopnel, cquip-"
reoat, end facilities which %ould te roqpiréd to echievo an etonie
Lozh processing rate rroa.storégo to loeded combot sircraft of (1)
10 and (2) 25 atczic bc:bs'withiﬂ 24 hours of an alsrt,” Opara-
tior‘l-capubilities in treasport wCie to bo assuned, u;tﬂ.truincd
personnel end specisl focilities end cqpi;ment o bt the liuiting
fectors, Thé-socond stuly vas to be a statoment of the mexlmua U.S,
ct;ebility of processing {roo storege to loeded tremsyort or eoabat
alreraft, with the sermo limiting faotora.ea

The two stulles wera cé:pletod‘on 1 October ard rep:esentud_tha
rcst dotaileld sfatcmont up to that tize of both the speociolized -
logistie regulremonts for an atomlec attsck end thoe curront assoubly
cepebilities, Tha 33th Zagincer Eattelion vas described e huving
tvo skoaloten wssenbly teims, elther of which was cezedble of ;ro-
Jucing Ln egssexmbled bomd in 54 hours, Thercufter, it could rrdduce
or.e bozb every 3% hours for 2 wooks, sfter which fatisue sould
poctebly severely cut tha output, or Ly using the tcears alternatoly
ntained indefinitely, Oxly onoka:sozﬁiy
roc= end ¢na leading plt ves evailablo at the reer tase, londing
vas ostirat:d to regudirca $uo fours <9

acztuzlily th) roor wesotliy ethod wea considese?

Yoocritzd, onl 6 second zathod of leziing
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assombled but incemploto boabs for rlight to a forvard bese and L

pI'O"

rinel as;embly trere vas outlin;d. Undurlthis‘lroccdura ong feam

»ould be moved forverd 12 hours after tha alert with its equipmqnt:

of LO,bOO pounds, Siuc& no portable essembly building was avuiiabld,i'
o asulteble bﬁilding would hove to ba provided (with eir conditioning)'

at the forvord bese, togather with a louding pit. Reer esscmbly--

N L
sonsiting of putting together the high oxplosive ccsembly, the - .
firing asseably, the fuzing waseably, the ollipsolds, and teil-- . '

sould reuire 32 to 43 hours, Forward csscmbly--consisting of ine

'54alling the nucloar cspsule, detonaiors, end bstieries-- would

suquire 2 to 23 heurs, It we9 estizated thet the Tirst bomb could
ta loaled inte the civeraft ot the forvard besa within £0 hours plus

forry tirco sfter the rocoipt of tha elort, Additicnel

bazbs could bo looded ot tre rato of 1 voch 28 hours for 2 weeks,
efter vhich e decrease in ths rate by cne-helf (tacause of futigue)
would cccur, Tho rre-essenbled bonlf vould hevo Ecen loeded into
tho B-29 Tfor ferrying 3é hours efter the elort order,
Oaly ono forvard assenbly kit nes evoileblo,

Rclutin§ esounably oporations to tho 11 evoilstle fully quali-
fled ccemtet aircrowa, it wes estimatcd thet cach could be supplied

“iIvh ono berd by tho e¢nd of 9 duys, 20 hours, uaiﬁg the resr

assenbly techiniquo, eni ty tho end of 1) days, ) hours plus forry .
tico ucing the rear-for.ard tize, Tho firstzfiguro
czald not Ve sustaelnzd, sinze it vould ta aiteizcd by concwrrent
aletia ter oouanloar conliticna of oxirana exorponcy,

Py
..u\‘.‘

ro would te 17 days, A hours, bocul oa

No finel tadle of ergenizaticn or liast

Com vmee eogkea
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of aquiprmont wa3 yet evoilable for asseably tcama; althouph the
sgrength rad baen set at 39. . |

In regard to the attsinment;of 2l hour cap&bility.fOr'lO and
2% boabs, the studies pointed 6ut that this vas not than possjﬁ}e
beceusa of the time requiradrfor activaiing and cycling tho batte;iea
(42 hours), shorfage of assémbly'pcrsonnel. and lack ;f tobls}&nd .
focilities. Because of the tinme laz, 24 hour cepebility waﬁ_noi .

sasidered ettainable for tho roar-forverd asseumbly mathod, It was,

Ca

Louever, considerod jracticable for forvard bese assembl&, provided
these basces were provided with all stonic benb components, full
strength essenbly teams, and cemplate eguipzent end:fecilities, 4
criticol raéuirémenﬁ vould boe the necessity of having fully cycled
tatteries constantly avsilable, which vould ragueliro a hezvy expondi.

ture of buttoeries or development of a new type. Other principal

requiremants for 24 hour copability wore listed as rfollowss

1 boemdb 10 boxbs 25 benbs
Lssenbly toam porsonael 9 390 975
Equipment (kits) 1 10 25
weipht (pounds) 40,000 100,000 1,000,000
Cubage 3,600 38,000 94,000
Cargo A/C (C-5Y4'3) 9 90 225
Lirdrones 1l L 9
isaunbly Bldgs,. 1l 10 25
Tactical 4/C &nd Crews 1 10 25

Alrlrens requirements wore bused on the limiting of csch one to the

=)

conco cf throe asscizbled bozbs., These wero elso to bo kept at a

o

v

cistznce from esch cihur of tuo miles, The stulles, which eaclosed
gcncrgl-charectcristics end Llens for essombly buildinzs, In which
caly ond tonh ves to Yo procescel ot a ting,wive slso im;ortént in
czlitng attention o tha spocielizad ehuructurlstics of a forverd

[

et -\ -
“lesls ofir oz,
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Shatly after the preparation of thege studicé Cpuratlion MAX,
the Tirst tacticel stomle m&néuvor, wus.cxﬁcuted by Tuask Fo;ca |
sigat during the perlod 15 So 25 Hoveutor 1947. Following the
crgenizetional plen alreedy outlined, th;‘Task ?orco conéiétedlbf.
+hree units--the 509th Barterdment Group, the_First Alr fransport:
Lnit. end the 55th Speciel Engincer Bastslion, The operetion was
cssablished ta assemblé 5ix Fil bomba and deliver ono of trem (lesa'
fisslonable moeterial) plus rive practico bombs on thrce operational .
siritzes, The rear-forvard asscably procedure was emp;oygd, with

Vendover riold, Uteh, as ttre
forwurd bose. A tontative Staerdord Operating Froccdure vas propared
for ke operation by the T&LC in coardinztion with th Zishth L@r
Jereo nd the 38th Fnzinser Eattalion, ond cne of tho rrincipal elrms
wes to provido & eritiqus on this S0P,

Torvierd &s;embl; vas cérridd out in & portable tuilding vwhich was
cirborno Yo Vendover with the sssembly teem and srooeted there in 13
hours, slthough panned schedules wera met, tho acsombly tcems vore
physically cxhaugted after essembly of tha six bosbs, and thisd '

evealed that tho eostiimates of delivery copebility in the .l OQtober
study wore ovorly optimiétic. Tha reculis of tho cperotion proved
usoful in revising the Tentative SOP for Atomie O*erut!ons, which
ves cemplated dn July 1608, Moenuhile, no addition nl T.OLCUVETS uc:ﬁ
1"31:1 In July 1948 beceuso of tho dionnda of Operstien °L§I5103£.3°
In llarch 1648 theo $03 Qlructed the TETLC to rovise Lts rrbvicus
tilon on othe sejusnse of eop.ret! o0l cvents end uirc Yese roquires
5 fow rendling of ztosie tonls s a Tesis rfor tha 2ovelojaint of

Ll

ro. - e el kIR v - . . e S . - P | . ~
Srontostoel) deztring end e plian, Those stullea, sulzitied on
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21 Mey, were essentially & revision of those pfurulﬂd the p‘oceding

fell, and peve a goed picture of cutxent assen bly can ab111ty. Thia.

Lovever, had not undergone any merked change, beling still sévereIY_
1taited by continued relience on the Mark IIX bonb, delay ia the

creining of additional assexbly teams; end a contirued shortage'of

e;ui;ﬁant end assenbly facilities, - |
The operztional sequenco study cgeln outlined tha threo methods

currently under ceonsileretion For.pxh cossing bosts for deliverys

(1) the ‘wo-stage oporzbion vuing resr and foriard brses (Fat-Rat),

{2) thro comploto Ply-cvey U5, (Cat-DReur), the coapleto eszoibly at

ferverd bkde {(Cut-Tovrnard), Althovsh presented in scuovkat groater
doreil, tho procedures romminod dealcally unchancod., The reer-

forverd technijue now envisezed uce of either a jorteble zosenbly

tuilding or the CHICKHIFOX airersft st the rorvord bese, with
encrgoney loeding by ths C-6 intornal alrereft helst if no hjdroulia
lording it was avelloble, Roer ool forverd pheses of the assombly
saroexpoctod to roguire 24 ﬁours zech, Including prepureiion of
tuttcries, which vould ru&uiru 42 revra, wnd lowdin:, the first boxb
weuld Ya in the aircrart recdy for dellvery in 92 kews plus ferry

tine. Thorealter one bozb per ssserbly toum could be recly coch

24 tours,

Ucing the rear assenbly techniguo, wifceh wonld presuircce

roermiceicn o fly with a live lLesh over coctlions of the ceontinantal
winited Zrtutes, owcch teom eoulld ready and lzed 4o rirct bood 56

bours ofor the olert ool «23itican]l iho for-

vord gz Bly teetniqua, wihich would jreiurpese sterega of all
crnyonints et the Lo od base, woald prodila tia setu eapoiillity,
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css_tho neceszary forr} tiﬁo onl thus the nﬁrlicug pos3ible peRthl.
of dolivery. Neither the reur or fcrmu;d fcchniquo would imposo
tte logistic burden of the reer-forverd method, whicﬁ required the
~ovesant of a foruara_aséembly_tcgm (now increascd to 109 wn) and
[,,C00 pounds of equfrment. Tho latfor néﬁld includo the portcﬁla
gsseably building,‘&nd uso of the CHICKINFOX aircrart vwiould roduce
ste figure by onc-half, .

Tha 33th Englncer EFuttelion ues nov deseriboad s heving throe
rsscrbly toems cveilable. This, hotvover, did sobt provide the wnm
mwibar of ossembly lines, &s only ona pormenant ecoenbly tuilding

©es tveileble, elthoush 4t wes thought thet en edditionsal eno aight

bo inprovised (if scxo risks wore ccceptod). Tho porticlly complote

rortablo essembly buildings (less air conditloning ard heeting units)

vere clso evaileble, Tho tuo vxtsting CHICKINFOX sirereft wore still

undergeing modificetion end teat, It vas considered thet tio bost
useze of ecsenbly porsonnol would te ochiovved throush usa of the
roar-forverd mathod,.

Daliveory cepobility still s us linited to the £J9th bo;burdmunt'
Group, which now contained 32 noiificd eircreft but only 12 fully

-

Qtrlified.crews. The planning feeters for oerly ecrcbility wera
therefore tesed on the dolivery of 12 tonbs, assembly end loeding
of thcse v.as5 estipated to_rcqu[rc nino Juys £nd zoro hours plua
far;y tice usin: the favored roer-feriard [rocelure,
Trancport requiremonta were ecsed bty tha fact thut the besb ftsoelf

weuld Yo zooved Ty tha bonbira 1o thsy feooverd bere, ond ell 32 wire

croft could ba utilized for tiis, ZiTo Jerry rene £33 loudnd i s
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ection ua 2,000 nﬁuticél miles, . Roaldy stata of thé boxnb was stilli
jimited to 9 days, 8 heurs by tha ?wcéivo life of tha batteries,
cnd tho factor of nucloar core hoat wad olso thouzhito 1imit_tha :
seriod of ecoplete nssewbly to 10 dnyQ. Thia factor forbeda the
accuulation of any 1er39 number of racdy basba of curfent typa
ccept by 8 multiplying of esseimbly towns end feciiities; -

For trensport suprort of atonie o)eratlons the éirst Lip Trans;
pord Untt kad &veiledle ten C-54 eirerorft with o sizilar nnmtfr of
crevs, Thesa vere eonsidered to Leve o suafa range of 2,100 ncutical
~iles with leoai of 3,000 rounds or 1 88X nautical milcé with 10,000
pounds, A prineipoal function of this valit swould te the movenent of

T
cha forverd éssonbly tesxma, tholr cquipsont, end cortain components,

such &5 betterfies, vwiich would be scrviced &xd reedy for irstalla-

ticn oa arrslvel of tha tomb, Loeling of the torb into the carvying .
or delivery slirereft would bs carricd cut by Alr Forco armmpont

porsonnal,
TLs oiuily continued %o prescride riuid i roceduraes ror foruard

cdes bocruse of the rossibility of tek.-off ereshas with dato“ation

L

of vhe high exrlesivae end partial ruclese persicipetion, Attontion
wes 0lsd Jdrewn to the recoszity that Inters:dicte beses elso moot
cervoln roquirezints, At this tias ao definite requirerzats for
enstructien ef nav rtende basos hel boon estetlishzd sy tha Alr

1ot thesa v oo undor stuly In coanietion with the pro-

S50 now tazes et Linsstono onld Eiincn.jl

the Lelitor H210 of 1658, with Opoo tdon SILETCLE cut

BRI oL FRVIATI

~3203v 2 voeld Donuvirs vero held,
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roasing attention was glven to the forwerd escanbly tecinigue,

-

and ot WHIPYORWILE hold ia Cetober, it was datecnined that osseubly

tirn por teem, without ailon;nco for tattoery pregperaticen, éoﬂld bto
reduced to'lé hourg.  Consi&orsb1e difficulty wes experionced iﬁ
hemb locding beceuse of tho continued shorteze of hydroulic pit
hoisfs o7 nonavellebility of the now C-9 inter:al‘hoist._ It vas
-ccossory to rely on the C-5 holst very lergely, end this wes un-
sertoin gs well es_dan;orous.

Gy tho end of 163 <he vequirencat for sssonbly tenas was ina
r:céscd Lo 20 frea the 10 proviled for ian JCS 17.5/5, Howaver, 1t
rod bocumd eprerent thet the treining of such e nurter of tcnﬁs,
tegzuso of & ;hortase of tcchﬁically quelified personnel and the
leagth of tho course, would ta a long-tzrm motter, end th&t the
curlieat possibility of grewtly iLoproving esseoxbly cgpbbility would
develop with the appearance of the dark IV boxb, This wgapon, which
tegan to o into stockpile in 2i4-1949, pede it possible to nearly
double guaesdbly capability,

" Tho ebova dizeussed factors coviously provided cnly for the
conduct ef a liaited oporutica--~-tho psuesbly ond forsurd mov;munt
of gtout ono dozen bozds, For mors oxtended ojsrations i; would
otvicuanly te unocsnemical ani limiting to dopend oa trensport of

tho boabs Ly cembtit eircseft alone. The SaC llobility Plan, which

“£3 elzo bolng develoyed In tho lester rert of 1948, elso coulled

Terothy utilizotion ef 211 ciica n tho Loab group nizerert for tho
sernapovtoticon of nocossery of vettoanl ejuirzont,  selthcugzh tha
DaziVs thessolves it to o403 t0 & trensport functlion mwhen
Ty ochery vepltedd by later tooos, U8 ow s ccentlnoa dozircble to
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considor the pcsstbility éf using transport aircréft Tor this .
function, .

Study ol ths rossibllity of using various types of tranqurt
pireraft--including the C-47, C-5k, C-7h, C-82, C-97 and C-124--
tegan in the lete summor of 1948 _ ndor tho 3uper=
wision of th _LFS%P. As & rosult it wus deterazined thaf with the
oxcontvion of tha C.47 ell oflthcso could earry cven the snjor con-
nult3 in diszssembled form, elthough only tie C-74, C-97, &nd
$-124 could cuerry thae ceaplote couponcnts for ono bord fa cna lead,
A% tho end pf the yesr Sendle Corperation was viorking on a spiclal
cr¢lld for ceivying tho esseblod boud in a truhspoét alrerertt,

It ves letor Jdeterined thst this proacdure would enly tao precti-
coblo in the C-97 or C-124. The Yinitcd nrabor of tless airecolt
ealn drew attention to tho rossibilities of ndapting tho surplus
D_23's Tor trensport, but dociéion on this vwos to te delayod,

It ooy te notod thut the prusidential decisien In July 1948

that custcly of atomle weepons vwould re:sin in the honds of the
Jtornic Znoergy Connmissioa until a spoedfic order for thoir trensior
citer the dovolopnznt of &n emergoency sczcwhat complicatod tho
vascobly '"oblcn and mode rnocessery the working out of procodur
for the rccocasry oxehezge of conponents from Sandia Corperaticn,
charzed with storee responsibility, o the J¥5WP, which »oulld corry
ouv tre posenmbdly, Tho first operatienal conzuver iu the cxchinga
poocslure wod TIFD SWAF  held by 475e2 +24 tho L2C ia Dhe oobar 1948

oo

LI - - - RS ag- . . . S . -
CAlontiy o tvo tourg wan requloed to offoctusto tle cexehunio of

P - - - LI LY . o

cOWT onuslor ocuzsulus vIvsT tha cxoerelso vas
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Inother fmportsnt docvolopment during 1948 wes the working out
of & mobila ﬁlpply Plan which would o“ablo the Stratogle ilr ‘Command,
,1gh the suppert of tha ,1,, to mova lts units within 72 hours to any
forwerd bese in the world and thers corry out susteined OLOIPtiOBS. _ R

-

74 order to achleve »nis. eech co.bat squadron was to be equipred : fh'
slyeway Kits consisiing of en air transportoble essembly of cirereft
;;;‘a rurts and supplies designed to poovide suppoirt for 30 days.

Tach w3 also to Yo ejuipped with essential uait cjuirzont desigred

to mzot the ainlnun repuiressnts for corrying out iniviel operations

for 32 deys. Both cete_orioes of thesa itens were to Lo acved in

unit sirerelt gnd ovrgzanice air trensport,

- A reodiness rossove ves also to be gatablished et cersain
lesignuted Zepots, this to consist of TOAE vuipzent {less unit
csowntiel equipzent), £lus an edditional 30 dny quentity of alrcreft
spare poerts end suppllas, cerconly réfcrred t> 68 Teble XYI, This
wes divided Into thvo catojories--that to ba eirlifted and that to oo
zoved Ly water, It ves pecked and raurked so ws Yo insure prompt
chipment and errivel within 30 days to suppliaent the cquiﬁﬁcu@ erd
surplios which hed moved with the unita, Tho 43C weos charged with
tka escombly end maintencnce in storese of tho roeeossery wing TCES
sroperty and the eirs:eft supply tublos, It wos &lzo to be respone
5'ble for the dotersinetion of quontitative rojulrezznts for tho
terleecniont of matericl ond the Iroeperetfon of $le itudpct to supj.ut

ko lozistic copeeta of o crorgeney wur plin, It wes wlso to
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1949 gnd by Msy the plan was bu

{ng put. into affect .33
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Beferences for Ch pter XIV ) ._

Memo for CGen, Carl Spaatz from Maj. Cen. E. M. Powers, Asst.
DCS/M, sub.: Deliv;ry of Atomic Weapons to the Armed Forces,
23 Cct. 1947; mero for thoe SAF fronm Chief AFSUP, sub,t Report

on Plans for the Energency Transfer of Weapoens, 3 Sept. 191.8;
see also Chap. IT, .

lero for Fecord by Col. A, A. Fickel, no sub., 17 Dec. 1947,

Ltr., Col. S. V, Hacbrouck, AFSWP, to C/S USLF, sub.: Auxillary .
Facilities for Cerpbell Airs*rlp, 1% Dec, 1947,

néd D/x&R to Chief, SUVG, aub.. Aixiliary Facilities for AMr
trlp at Casp Yeed, 23 Jan, 15%8; 1tr,, DSS/AFSL? to C/S USAF,
sub,t  Carp Hood 11rstr13, 5 F=h, 19185 1tr,, D/PO o CG S54C,

17 Feb, ICIS lir., G/S AFSW? to L/o UJ«F, subs Ca.p Cx nbcll
Mrstrip, 11 Yarch 128,

Ltr., C/8 Af"&? to /5 USAF, 1 M:rch 19L8; 1tr., DG/ SWG to Chief
AFSWP, sub.: Camp Ca-pbell Alrsirlp, 12 ‘3y 1948.

Femo Tor Cen, Hoyt 8. Vandenberg from Lt. Gen. c. E. LeMyy, no
sub., ¢ Nov. 19.8, :

Drart r-i0 for Yaje. Sona D, M, Scrlatter from Col. M. Fo Suiwior-
felt, AFOLT, sub,: Cap Carnbﬁl1 sid Carp Hood AFB Construction
Progran, 9 Yov. 1948,

fiotes wri<ten by Haj. Gen, Do Y. C2hl:itier on 1ltr., Loty to
Vanderberg, 9 Sov. 1548; mero for Cen, Hontgomery by It. Col.

E. W, Holstrom, et al., sub.: Precont Copabilities of Gray and
Carpbell AFB, 8 Feb. 1550.

Lir., CG SWC to Asst. for AR, sut.: Atomic Borb Custedy, 18
April 1550,

RAR, IC/SUG to D/iir. Inst., s_b.. Jequisition of Land for
Lmuwnition Storaze Jrea--Lirzstonz AF3, 9 Aprit 1948 and accom-
panyirs rote for recsad by Col, J. Ae :icxel R#R, Exrec., AVOAT,
te Dfirti,, sube:r Spozial Derd Stirao and Assehbly area, Lime-
stone /IR, 26 Juz. 16L3; RéR, ‘r.%, for AR to D/Inst., ad.t

Seleciica of Site fer Coastructi:n of Asserdbly Puilding, 15 lov.

-19L8; 2éR, Asst. for .2 to O/FD, iub.r Sclection of Site for

Corl;)\.. eotion of ,_J_,;""l‘.’ J-lC:..'_.,", |2 DCC. 19L8

Preli~in.vy Stuly on Priparciieon of a Menual on Logisties by
t].e T."'..".C, 12 .::L.:‘o .-Lﬁ;‘.,?-

......

Study by TETLC: Sczzinme:s of Creriticnal Events, 1 Oct. 1947,
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RER, Chief S1iG to D/T4R, Qab.: Acquisition of Land for Amswuni-~
tion Storage Area--Limestono /¥B, 18 Feb, 19L8; ltr., Chief SWG
to Chm., T&TLC, sub,: Air Base DuSlbn and Cperational Suquencea

of Bomb Delivery, lj ¥arch 1918,

tudy by T&TL Air Base Requirements for Atorie Bonbs,i21 Hay
igl8. . . :

HuR Chief SWG to D/P20, sub.; Sequence of Cperational Events,
28 Juns 1918, )

Study by $WG:  Alr Force Freparcation for Atﬂmlc Iancfare, L June
1948; R&R, DI/SIG to D/Inat., stbet rgquisition of Land for
L..unltlon Storage srea--Limetscne AFB, 9 Apeil 1548,

AR, Txoc, [AFOAT, to §/fArm., sub,: Special Tord Storage and
rssembly Jrea, Limsstene AFBR, 25 aug. 1218,

iR, Col. J. G. frmstronz, AF0AT, to D/PiC and D/Arm., sub.i
cctlon of Site for Construction of lsserlly Puilding, 22

H&R, Asst, for /B to D/Inst., sub.: Stonie Ford .isserbly
icilitles at Iimcstone SFR, 6 May i9h9.

qrport by SUG+ Air Porcs Preparaticn for Aterde Warfare, 1

e 1948; lcr., C3 SiC to C/S USSP, sub.: Discontiruance of .
Plt Conutzuculoﬂ, 5 fug, 1948, with 1lst Ind., by D/arm., 2?
-ugn 19 ],B

Ri2, DC/iS for RZD to ﬂC/iS-h, sub.t Comuittee for Disaster
Procedure, 9 Junz 1947.

fOI‘ Cthf SI— fI‘C"n L}.._'l. J." TC bete ] dub.’ 3 DGC- 191,1?, Ser-"'
hly Swrunary of fctivities by 1 “;.LC 1 ¥arch~20 zrch 1948,

n-o

T&ILC Stuwdy: Prorcsed Tests to Provide Experimcntnl Data for
Ercrgency Procedurcs, 30 Jan, 1948, .

Lir., Chief, AFSUP, te C/S USAF, sub.: Tests to Provide Data
fer Fmergency Proc:ziure, & Jan. 15L8; Somary of TaMLC Jlctivie! ..
ties, 26 Juno-31 July 19L3; Pregrecs Ponorts by FORAR, 1-19

Cs%. 1918, 1-15 o2, 1918, 16 Dec. 190:2-1 Jan. 19L9.

US/F cond Atozic Wirfare, pp. 121-22,

Lize, Col. Luo YV, Hirpazn, T37IC, to Col, J. G, .M.J».onv, uqb..
Tottar of T*"s*iitzl, 12 Y, 1947, wish enxlosure:  Prelirinavy
NEE ’j ca Lagistias of the A-Teony 4o, C/a Eizk‘h /7 to M.
C:a, Clerwats lelullen, Dop, Com, 8.3, wib,: SOP, Z5 Spril 1947,
wi:H cnclosed sic i

or

. Safea A - - . ceow - PP

Liva, V/iS for TOZ ta Che. DWLC, tu¥.r Munzsl en Jd,is:ic
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Ltr., DC/AS for R&D to Chm, T&TLC, sub,: Spceial Studies, 3
July 1947, L

Study by T&TLC: Sequence of Operational Events, 1 Oct., 1947, .

Ltr., Col. M, F, Summorfelt to Chief SW3 et al., sub.: Kq. USAF

Guserver Report on Wendover Faneuver, 2§ Nov. 1S47; ltr,, Col.

S. V, Fasbrouck, AFEWP, to C/S USAF, sub.: 3.iC Haneuver, 22 Nov,

h7.

RIR, Chlof SiG to D/P&O, sub.: S:quence of Cperational Events,

28 Juna 1948,

Ltr., Chief, rO7.E, to fust. fov I3, sub.s Plomning Requive-
rants for Transportatieon of Turds, 27 fuwz. 10485 1ltr., C/S
JFSHR to CfS USAF, sub,: Talorin Report on Transiort Capacity
of Cargo idveralt, 27 Cet, 1913; ote for Zocord by Col. Ralph
abudy, LFOLT, no @ib., 20 U h, 15L9,

USLF and Storle Warfore, pp. 193-197.
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CHAPTER XV

SPZCIALIZED RESEARCH

ireh Feliey

Cre eof the most important erffects of Vorldd 3ar IT on rmili-

vory science was to eaghasize the astouniing results in th

foims of vicapuns systexns ard ccuntermeasures which could be

-

achicved by ¢ .e arplicatien of rocont scivntiric discoveries
to warfore, particularly threuzh the cceriinated efffiort of
ccientisto thamselves, These results had appeared in fuch ler:

a3 radnr, the proxirdty fuze, the Gemuan V-1 and V-2 prided mic~

s5iles, end mest spectacular of all—the atomic boxmb, The lact

could serve as a classic exazple of the carrying of an idea

(WAL N

through the rescarch, developacat ard proluction stages

finishel weapen witkin a lisited time throuch intensive, large

scale, cocimiinited effort, loverthelses, this effolrf, sucecss-

- b - £ +
Lo rrecidont Rocsavelt 1o tho

2, and only shreo borkz hod bacn produced, g

oush o thedr ontaclyeile effvct mole cliilicnnl ones wnnctaiiniy,
. . L - > . P L T
tids (A the vooe tize mcant that a sisnilor perled of prepairitlion
- H = aa -1 - '~ Nl -
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The above situation w1s clearly recognized by the Spoatz
Board, which exphzsized as a major point the necessity for a
greatly enlarged research amd developrent progran in order to
‘maintain a first line eir force in being, capable of wardirg off
a sudden atcemic attack, Later studies supgested that such an
attack might Te iizpossitle to vard off and that the only defense

loy in the deterreat of an inmcdiato capebility of delivering an
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cod tinme Leretofore enfeoyol by the United Siates hal disspreared

.

asic rescarch

y”

Aroy Air Corps activity 3 brersrownd e

daring the pre-war period wog Yimited alist entirely to its co-

sporcorchdp of the ntional Advisory Council on Acron .utics, Its

nced for rore alvanced tyres of aireralt was satdisficd througn

develeopment contracts rado arler canpsiitive didding awong aip-

-

craft caapanies In an effort to nood military charccteristics
viich it specificds The Amy Ordnance Deparizent in scmevhat
sizilar fashion met its necd for tonbs wnd guns,  JMny necessary
tackereund rescarch in acronmuiies was accoinplished by the con-
tracting companies or the NACA, The enset of the war, the re-—

st e S S
he selevenins of geni-an

tounenous sthtus

Forses 2Aid et ety 2lbor this situation,

.--.‘v

Yripht Fleld, for instonee, ronfn~d eccentiolly a cuntor for
czardinnting production and jrocuraiint, rezeiving and testing
new coninment, and zeenoplioting riificnticns,

Tre direet gesring of roronreh and developnent widich




produced the V nissiles and the atomie borb mado clear that

the older systea was rnow obsolete, as the Spaatz Boand recog-
rized, and the establiskrent of the Office of the Deruty Chief
of Staff for Resezrch and Developacnt in December 1945 1‘0prt;scn-
ted the first step toward a reorganized approachs Desplte the |
obvious Interest of the ALF in the new prospects openad by the
wileeking of atonie ﬂhargy, it was severely hantlcapped dn en-
tering effoctively into cither research or developiaent within
Jield becsuse of three prineipal factors: it kﬂs orgAricae
tionnlly in 1 subsrdirsto rosition, Minhattan leurict ¥as maln-

¢ information and activity,

ite

taining a tight grip cn all ates
ard there woro fow SAF officers 5o had any knewlaigoe whatever
of aterie matiers, Only a hzndful hed h:d any direcet contact with
the technolo;y of the starie barb, and this had been ducidodly"
linited—alicst enilirely to the 113 of oporationmil logistics,
The first chjcctive of the AF was thevelore to socure entrance
Into iarhiatton Trolect Tor a fow AAT officers of suitablo tech-
nical backgesund, and this was achiieved during carly 1946, ILater
a prozram of training a 5m211 greup of carefully selected officers
in nuelesr physies »ns alro instituted, Results of these pro—
groms weuld nooerssarily be of slow coowih,
~lthough the A-F was hardly in a position to sponsor an

exbensive prosmm ef research Invivw of the sbove circunitances,

capled with o rezid postowar metilizotien, it could turn to

the atrera?t coypnniss vl whicn 1t nid besn long even oating

2R . . [P Lt S .- P
Tov teeninical oo cintnee, Tha abilily of Lhese oo poricg to
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deal with speeific developrent problans had been repeatedly d0m~

cnstrated, It was therefore logsleal to attespt to utilize this

technological c;mpeto:ce in the new field w.ich was ncw openinge

d into thrca broad resecarch contracis

44 . .1
[

Accordingly, the SAF en
aring early 1946 which had diveet or indircct ceornectiens with

the utilization of atezie energy. Tvo of thesc--NEPA, with a

Folrehild, (o Froleoc “"~7?0

Crplying rmuelear anercy to the roopuld

third--3und, with the Dovglas Adrevodt Cei;

scope, ealling fof fezsilbility stuiles of the entlro subject

e
e
—

of inter t:xnxu 1 oworfaro by alry howevern it wes cobvicues that

thic would cencontrate princiypally on the use ef avwric weapons,

-

The imneiiate problem, in order to make theooe rrojocis truly

or-rative, wis to giin for them aecers 1o clroririad Information

cenceraing atenie cnergy, ard the siruscle to achieve this was te

be alzost constont for mirve than 4w yono

Defirdte results of the new jolicy s arpliad to tha atoude

ficld were visible by the cad of 1748, as

ve starl acticn trothke Sip Force, a
Tgues of rotizle tenl war-

ated poocrta to duvelop teshnigius of volf

cosrdinate iy

Arpesr o dovelop a

- - - . » - .- »
Apmiesent was also netr en a coordintod poogr

: W S la ’_.,__ 2 .'-\i_r' FO:‘CG

prp o orerilsion Lo slooratr, D

mennn of arnlying raslese preg
Lod wloo suscessfully dizehiarmged Il rolrnuivitity Sopoconductlng
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fesources of rany povernmental agencies, The degree of sclentificy
military collaboration achieved in thesa ventures forecast a fun—li
ther expansion of such coordineted mcasures, Two of these pro-
grams—auclear propulsion ard radiologizal wirfere-—~will be re=-
viewed in this chagter, vwhile the third, long range dctuection,

s . R *
has already been treated as zn effort in technical intelligence,

-1

abried suimary will elso be given of the orgarizatlcon and carly

activities of Rand, which becrze an inerc¢asingly viial foctor
in dirccting the caurse of toechnical rvscireh end devlopinent
as applicd to atexic warfare.
Mroject Rand, eostablished early in 1946, was o pluy a cone
siderable role in Air Force atemic research and development,.

particularly trrough feaeibility studies which indicatod the

20 be followed in vorlous doveluraob ond

[N
e

general dirvection
plerning aress, such as the dovelopmont of ruclesr ongincg for
airerarft, the developront of strategle bonbing syzions, ard ra-
diological :lr; are, Taad mroject was of couvoe by rorecns limdted
to the atonic area, end in fact had scue difficulty In caining |

cntry into it, Basieally, its estzblivl-int cppozee llobe a

reflocticon of the growt prestigo aspived by sclenzs hising the

course of Virld Wir II, coipled with the o

] -3 - [P - - ~ At TR 2 P -171

vrosdor and bebter eroiniced arproach to the pooblies of military
1 -~ -

reocire and develomnent s necosooay inoorice to noce Jully
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exploit its possibilities,

Rind was organized by the Douglasféircraft Companylas a
contract project X 791 of the Amy Air Farces, Initiated by a
letter contract dzted 1 March 1946, the project was later given
a definitive coniract, Yo, W 32-028 ac-141035, dated 24 June 19&6..
Tnese contracts were brond in teawms, siating as the general ob-
Jectives "The contractor will porfem a poogran of study an
researen on the bread mbject of Inter-cond
than sucface, with the object of recormacnling to the Amy Alp

Forces preferred techinigues and instiunenialities for this pur-

rase," Constant techrical supervision vos to be exerelsed by
the novwly estatliched 2o
and Sevelorment 1 s a3 y
and woveloraent, Tho orgenization wais Yreadened in 1947 to In-
.
clude represontntives of three other zircraft cowpinics——Iocing,

worth Joioricin, and Nortlrop—on cn wldvisory council, and on

14 May 1948 Fand was reorgoniced as a roa-profit corporation,

3.

ir Force policy tewzrd 2and was officlally defined in AFL €2-10,

21 July 1948,*wiich aftor restating the sriginal rdesion of the

proJect went en to emriasize that Rund i essentially a "back=
crownd rasenrch posfezt—ot a develeiiont rrodest.t

4

ne profect proprael to oporcte joinziyally by assipgning

L

»

sub=caniracts for rezosreh within speci-lized fields to exi:ting

roh drstitucicns throughout the countore Rvcourse wiild

P . .- - P et P . P it s . I ...
also ta had to tlor corvices of evnitltionz, these belng rece mnized
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thus essentially & rmeans of organizing

talent of the country for application t
blems of technical rature confronting ti
atcaie nctivitios w

January 1948 Rardts

~ain headirgs: Systems Analysis, Air D

Nuclear encrgy inforzation was

Jand attespled no specific studd
field during 1946 or cirly 1947, bocow:
onn tie disseninabtion of tochnienl infor:
by harhattan District and the AYC,

an the efTomt L to be vory protracted,

trrond access to atonie data foy Find to

gy
An

effectivaly, In a letter to ¥Mal. Gen.

E, Loday claborated at lonsth on
aship to the ALF:
For Iony NESRE the AGF hs

ciure to obiain new and i
ﬂvrlul welare, i

TS prooy

2 of

the avail: ble rezearch

o futura nilitary pre-
he post-war AiF, Dy
cre organiced under thre

- * ' ) -
efense . and lleapons An-

roaaired Yn all these

s in the ntomic anargy
tra closa control

tion belrg maintained

In Decombos 1906 the AAF

to otiain a sulficieontly
«oavle it to funetion

T..O.jlie n. GI‘J‘-’C‘S, }:1,3. .G“Il c.

tho projocod Timctions of Rand

¢zl Srny pao—-

“ic
M J
cthe cenluct of

e orelicd ugﬁn fhc tecinleal

skill and ebility of ASF jersonel to concoivo ond state din

he fomm of pgenceal chara eturistics

acrial AW&T’HS. Tre pleture today he

tifie and tedhnoloicnl duviels
roint Lhiat the ALT ean
rarks, porsona

cceis that o
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var a very cleose relatienship was developed baotwicn the mild~
tary ard scientific world, 4s a consconence, the reicrtists
for the rirst time wore able to stucy ilttary protleus beyend
the norral confines of stated military characteristiss, Ha-
tual urderstanding betwoen the military and civilisn scientists
advanced to such a point thht thy resulis are appar<nt to all,
These intimate contacts will b2 continued ard increascd by ene
coureging tho sciertist to ex.rcise ais imapgination and talent
in developing new weapons for tha military.

[
o
-
Y
L ]

sl

The atove Tocts were w2ll uniersteod by Gonern
Linold, and bofore he relinguished connnd of the AAF, mstheds
vere concceived vhsreby civiiion sciertists could be ploced
In A pasition of recorsnending to the AV bulter wiys and bettoern
cauipment for condueting acrinl wars Crne of those methods
consists of coniracting vith on repatible aly-
et eanpvnics In far broader nad ever buin Conee:
coived to date, It wus troush me fos proved this
theaght cenclusively, that a very srtract witlch stzted
in general that the problen of int noimental werlare,
other than Ly surface =axas, chould be siulied in its entircly,
would zblinet rome of the bost scicncific sinds In this counlay,
Trhe avarding of mach a contrnet to Douglas dreralt has 2l-
recdy avtirictad talont farx Tojyord what wis oripinally con-
ceived to Lo jossible,

LYoy enphasiced that one «<sscential was cenplite exchanze of

-
S

R A L . -~y he RS - ok 3 TS . "\
Inforzation boeltwoen the AsF crd Rovd, and ot fed that Band per

L
eluiing an intelligonce estinate ol war plons, He w it on to

It is rot intended, ror will Eand be pormaitiod
cipnte in vy dozailed stuedy or amlysis wid
caxvered by ahoth-w centraztiss agoney of the

soted, ver, that © W1, by vivhue
ledge ST resoirel and Govelopiaat
1o dirtegrite WL dInforcclicn v it thedr ¢
Grvelopmont of niw acnial wWitivtiTeaea

S e e
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The new pooblem vhich falls within the scope of tho Aand
ntractor is the 1nuegrhui0ﬂ, in geaeral tooms, of tho chals
E“istics now and in the foresesadle future, of atoinie oX-
sich undoubtedly will bz o part of the intercentin-

siles cvolved as a resuld of Rond studies, Hero again

sidered. essential that Rnd ve provided with genoral
tion, namcely weight, size, dirlnsio:s, ard general char-
2cs of this 2ll important pa wh of the final produet in
order thzt Rand studies may be conpleto and conprehensive,...

Leliny speeiffenally requested the clearance of cne fand ropresioile

ative for penerel information Yy Menhattan, or more if caapart~
montation weore Adesined,
e atove statiaent appavrently foiled to gain the desind

weeces, as LMoy roneweld thL request Inoa Lelter to the AXEC In
oy 19L7. oz pocrzoed that the 2E5C grant goneral clearenesa for
a initod wimtor of Lop porscernel, In order to pernit proper dlivce-
ticn of the zroject, ard adrﬁnistrgtivc clearznces for visits to
apyropriate £a0 facilitics b" seicntifie =i techniceal porcoranel;

rad also that 4% o-lte provision for Lhe teansmiztal of such 4G

S br orocuired to arsist Rud in its Duneticn,

reports as ol

foking for in vipirbunity to bricf top AMC porsornel on Rani, he
¥ere broadly, the objactive of tiis jroject was to frco

caunrely tne of our greatest vooknessos, nanely the fact that
in the £i% oir cosenrel podossos hove inopoioeral bame 1:0tle
shintien ta Uollz o shratezic rlis
Torrm 10otlo ros Jhlance Lo moion =
lonsp vnnrs nliaringg without U &l
oint ertmutis o8 stmatesic oo d i
converzaly L0 o e t ruSL-rch and L chnslisy thlﬂ oMY
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grant clearances to a few top Rand pxr.rnnel for brozd informa-~
tion and to give Restricted Data u-n-.a:ulng recctor design and
pover profuiction to persons in Rand wio ia the opinlon of the
AAF‘remiirud it, It also agrecd to review Fand ctudies for

validity of asvumptions as to availability of raw uma

seesant and projectod rates of preduction of f
el progress of eonctor development, I, howower, disaprroved

participaticn by 450 rersorzel ina eu oer synposiun op muclear
power adreraft plinacd by Bind and doeined to foaitor 1t for

o, -y & . . ' . Y N
SeCurivy., Altbeo-1 those represynatsd S :;d.-dl:,' 32ited cone

cos5iong, since the charnel of acocess would ke at 1 foumal top

s

i

nd to aid

-

lovel and the arer etrictly delindid, it Jid pemit
1oPA, which was having roush godng, by und rtaking coveral nu-

cluur power stuiices,

.
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radiological warfare, In

geation of Gen, Ceorge 8. X

but on its own respeasibiltt

arlaire, using

Wil

of radiological

ortook at the sag-

anding Geneml of trz SAC,

‘-w-ol:---.w- ~

ry fensibility study

arly rutlicly available iInformaticn,

Sy - & ' . -2 H L [ R - ™ ; c 2
such s that contalnid in the Siyth Ropoot, The result rreseated
[ R 1 vty . . " e . A L NN .t ey
wiag subdfeet dn mieh a new andl Soverole 11kt b the Adr Force,
s
oy e ns s e o v
Y C.rrovive £Unil rotiom, a3 bl a Joint WE-AE
L o P B Lt . . [ N T TR I - . . e o - =
L0V TN TALS nlw o oysvom ol warlare, Lo Parii rentatives DLl
L2 33 -3 A LT ) L. 4 DO 3 PP
\-_Cl]. .d.i c.LbL‘I\.'L:{ I uvae C- . UA.I\'-"t|
.
e -, 1 & P 2 AL o2 - Tard bt 3 +
Bnr2 was able to expand ibs ateie ccoivities in still

:.—‘-,q L]

In it

s reyvrt 1o the HLC on atexie

caetivitios as of AY Tocctor IGAY the Afx Tovee dndieated that
A0 w.s cxzzebod to beeane active in the follewing arcas in

eiTvet of tho char-

adllitica to the Lo already mintioncis the
aoteriziics of abtemic wonpons on the coerationsl requiremints,
desipgn, rerformince, ard cest of the c¢rrrier vehicles; terget
stuiles en the rnomber of atonie wenpsnd regiired to perforn a
given trrk; coonpaeiscns of the prelativ: i-ertnvco of at(':ic WEg—
wins and ga of cther tyres) future roosibilitices of atonic .
m._,,.s
Tohey odnto the Mvot of the shov, S1oTiz zoose atouwt during
AT as the mesult of difficulties axnroricied Ly the AP In
SUATIAL Iy A reTiost Divoothe VLS, In Auiob 1EL7 the laiter
Suolact b foroa sl ol Uiceeting ther ool oo oLlovaticns
: corniny ot IoviloSat o0 atoda g it Dar ang
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JCSbas a Tourltlon for the establidiient of a coordinztid pro-
srea of werrans developzent to whieh the oCS and BD3 cld assign

prioritles corsistent with toth technieal possibilities and nili-

tary requiveavats, | After asking the serviess for stata.ents of

the desived militay charactoristics for atomic wespors, the

study,now Ducther Yrocloncd, it by the spring

Iogdnercasod divTioeioy L anbIiag oo ress,
. . o L * b
e of Col, ¥, M. Contost iry, Chiof of the Daovels

0;oat Division, he 475070 acled for the 2id of Urod dn encoying

Force, ard the 052 accordingly scked the /2 €0 approva an
crahan e of » Rad, & otin, ond Igs alacros,

- - 1 1. - PO
Gy OO0 2 L.-LI].:‘V' the Adr Foree Tweootid A:nd o -‘11;-‘4"31'1'-

_aont s related

~ At . Caas .- TR ot TR I I
scape of the proposed program vy be susarized as Jollews:
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Accomplishment of this cosipracnt would cbvicusly reguize ac-
cess to a vouy wide ranzo of Restricted Dita,

As a prelizinavy step, the Aip Force conducted a brieflng

L

in July 1948 at Rirtland 573 for Sandia Corporation-los Alavos

rersornel con tho scope and nature of the preparation of the idp
Jorce for atomic worfare, After a favorable reaction to this,

. > - R T T - W . a_ A mpeemya v L - -
the Alr Force, wivich hrd for setie time boon tiping Lo scoure

uarcivricted exlivisniion

cct collrtovation votwosn Los Alanmos oind Zan?e Ca rocelving the
Aar

Alr Force roquest, the Military Applic:tions Divisien, ALG,

releired the entive matter of coordinatica to the NI

~ et S Bl b 34 e eaen man e 1 et e i
maggestion that It rrepare a caomplete, nomssverlapping piogry

- Vo - e N Tk an o e ad TR
that the A¥C agrocd oo to the desiwabiiity of direct ¢ollalcirn-

tien at the woruing T-wvel The MIC rolforsdl the sugojoestion

~atbgy =T

e,

L0 the ATSWZ, wiic

i A rm e A . 1 - s N r . - . R e L
che immedinte protlos and viowing the cvon=11 jesblos as oo
~ . b A - ™ e - el b N I
trend, At the sLlLnp oot - TOnCe, L, Joitan SUZIoUTY G

- i . & L] T mm - SI . s - + IS . et . M ea A
Las Alanmss teok Lnociizte oxecrtion to the sozooct Yy Rons for
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external ballistics, and tersinal badlistics) through the ~EC i
ard LG in Washington, In the opinfon of Col, John (. Armstreng,
¢
b

the Air Force representative at the eching, this substentially

defeated the

parjose of the mzeting,

51

ree it eontinued the

n District policy of providing infermntion only in re-

sponse to spoelirie rejuests, It may ba roted that this con-

A poovious asswrances givea by the Division of Mill-

10

- LI | N I
[Pgvh \\..‘k_iC.-‘t,*| Tie
ne Lt a

Lovercheloss, using the fafourtion tius aemrived, Rand
wag oble to widon .JL_AdLrabl the scope of its atode studies

ica during 1948 and 1949 con-

Althoush nearly a1l its atende shuds

eal warfare and ruclear angizes,

\J.

tinwid o be o2 tod to radliolag

.

in 1950, Feamiile, mary of Iis target and vehienlar studies’

od to atozlie wvarfare, a2s vas its broad =zir

wero dircetly relnt 2,

s 3t
defunse study,

e Yo o Lot ey G

Tetarlishing a Boie ooh Tros far stonde Trorulsicn
- - el P, - - - - -
Tne proyeshl for an AAF rosenrch peojeet almod at accunu-

lating a = ffielint Lackgrouni of data to make jpassible the :

" e e ® em - Y aaa Il PR, - - . - -
develeqmoat ol v alvevnft propolicd bororuelear <neryy aAnpenrs

Lol of the

3 . Lo - . - k.
1 in ‘\.‘.’.C‘ 011_‘-,'3 W) ‘L‘!n\.r" AA\!;S" Lanb

Adr SEarf-4 (M4 #101) in the fall o2 1945, As oarly as .

18 Cotohor AC/00-4 wecte Lo the Afr Toohinfesl Srovice Ceniand
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ld,i"* the stabliztzent of a brozd progran to study tha
eifect of atanic cneryy on Muture AATF werpons and equipnernt, ‘ =;
deseribing efforts bolng nnde to ebi=in a femsal channel by T i
vidch AAF engincering activities could obiain access to feche H
nical 4 1

Cn ‘
‘x’J/AS-—L,
Livioouy :
of whic
the sermvicis, Cunoral Conwford statei thst the A
vials Gen, Surtis B, Leday, would serve as the nocessary channol
Tor reqwsats Top and tha Hssendmaticon of infonmation, and sug-
gested that Lthe ATSC roocved to prerive a veomume of thoe informa-
tien desiyred Jor both cwreont and D0 ce AP progina ."_.n Air-
erirt, ricsilor, flectrontes, yjropal-fon, il :‘xccw:so;'ics.lz
Follewing further communicibions betv on tho AC/AS-4 and the
AT3C this wns linited to 2 review, In the fonz of a draft lettor
to Wmshation Maotrict, of the jresont stitus of JAF research
art develejaoont activitics din the propalsion field, the onti-
cirated niv atvs of forcd by muclens [aciilnion, tho spesnla=-

Liva chnonetarToties of Mture alresitt o oo lled, and tho

cnls o zoaricters, Gurneral Crovford oy wtod that :

Foers sotricters,
setion it Toourieriadnon by Menbois o 3istrict oo by con-
troctios s Tz buyoane LUF oo Ao tonTng el e the Hind
comivnzy o8ty JAT oo ot

oy Tt e el oW SRR ST B IR UL
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by the Eagirccring Divislon of AMC, to which it had bucn passed
by the ATSC, Aftcr a roview of the peoruision field, it sug-
gested several metheds by whieh nuelesr encriy night be Ltlli ed,
Of thess it recorzendel steam power, the gas turbire, ind the

O_‘_y I:no--ising. The Alr ikterdisl

turbo-jct as the st
Cormmnd had meantlze budgeted ene million dollars for resesarch
and dovelopnant into atesis caerpy covor plants for Tiscal 1946,
nl reepesals for duvalormeat work had been reeeodved fron the

WMo W, Helloegs Co., k2 Falrehild Magine and Airpleno Corp.,

[#]

fr

ard 3, M, Ciomnint 2nd Co,

Neanvhile, staiT conversations were precocding with lan-

2

huttan, and Genernl Spzalz, Comanding Gonoral of the aAF, pre-
rosced to Gorcral Creves on 22 Mareh thnt the AAF entor into
contrachs with coertain industeial firss for studica on atonie
cavry prapulsion for aireralt ard relaiedl ox; orinental work,
The nlan ¢alled for the establisheont of a peneral atemice energy
power roscarch profict ot Qak Ridpe LUy the Monoonto Chanical
Cozparys. sireraft co-ninics aceopted as contractors bty the AaF

and arproved by Mar-ttan weuld farnish techricians to werk
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bo undirtaken urder the copnizanco of cau caalvactor agiacy;
(2) a special security systes, approved by Mirhatian, would be

established; (3) there would be no proselyting of ¥whattan

I

Project scicntists or hiring of spzeiziists formnerly coployed
by it withoub prior apgreoval; (4) the contract crd all later
wWork done under it inmvelving Marhattan District dirfomniion
would be npproved Yy it, The MAF s then dnvited to oenl obe
hattan Distriet rosting in New York Cily whlch

rization of 1 group to

Yepmcab of the Dantels pile. Marhatian planned
Monsanto Chemical

Corpany, acianctnal operator of the Clinton Iodtorstorics at

the AAF dispatched invitotions to the aircraft engine
conios selected fer particijpstien for nn orgonizational
moeting to be held an the DPuntagon on 23 April 1944, The com-
looted were those witten had tuilt or wiich hell a con~
traict for o tactien] adfreraft engine, a critericn wiich excluded
tin capanies, ¥, W, Kelloyg Co. 2nd G. M. Glarni & Co., which
had poecented nuclenr develozment proposils, Tuwelve caipanies
wore rezresantsd as follens:  the Allison Sivisiuﬁ, Goneeal

Motors Jorm,p the Continental Jvinzion and Frsine Corpe;

PR SR vela oL - ey Dl ea=d [l - ' .
(Continznial itors, Irs.)) the Faisenild Zarize and Alsplano
e - - PR L Y Loala 1
Turey Sroiviz Flodern, Ineg; th: Gooorl Tlecticle Coup tho
e —— L L. S T P, - 1 - ar R R T
Lycoinmyg Zivislon, Avinticn Joor.; the ! ¢o MrruTheluring

R i T T P e

-

R
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explaired that the first objeet of the rain jawject wonld bo
to develop a working ground power unit of the Diniels pile, for
»hich a sound theoretical basis had already bown laid by the
Yarhetton District. He preposed to set up three working groups.

The first would deal with the irmediste plarning of piles, con-

(&

trol and handling, boiler dof ails, blower devdls, ard chendeal

- - s . e R - e
soccesses,  The second would be ccicerned with logg-range plan-

Group I and 6 to 8 for Group IY, waile it jrovided thzso for
Croup IIT fraon its own orgarization, It would also Jdraw on in
Justry for 30 part —ti“e cenoaliants of the top rovk. The AGF
fhase of thoe project would parallel the activitics of !inconto
zl would be staffed by the acronmtical caipinles wnier tho
leadiesship of Foairchild. These personnel woeild hiove eqorl e~
ecss to all infonmnation and would reburn with their acguired
znowledge to thelr companics at the conclusion of the project,
wilch was expected to exberd for approximst«ly 13 nonths,

A letter of intent in the amount of 31,300,000 wis signedd
Ty the LAF and Fairchild en 23 May 1046, ard a rvcond orgntoie

cicrnl mesting was held e 2he 230h oof 4R2 e canth,  EIFA

(%)

S e M 2 al b -~ -~ e ~ 4 L S R R -

¢ Falrenild [ronm the comprnyts offieas in MNow York City, and
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contract, and plenning for the training and rescirch prograns
to bo put into effect, It was also quickly sewn that n exten-

sive training sosran would be ¢ssential in order to quickly

*

acquairt engincors anld technicians with the stalus of cwrrent

advanee In the field of nuclear encrgy. Transfor of the pro-

ex;‘f..:zsc-s wore Lo be payatle monbtihly, subloet to reldotopiinatien
every six zoninhs begirning 30 June 1947, For fincal yoar 1947
and 1943 tho cstizated eost wos £3,300,000, incluilng J312,C00
for ~liinistyative viponses ard a 300,000 ryoeinal fund, Rabie
ficatien of the vuntract was delayed, however, by various fac-
tors ard did not como until 8 Iy 1647, Tnelziing the 3, 3¢ ,bCO
cavered Ly the Lolter of intordt, it auounled to (3,380,020 (from
1946 and 1947 fiseal year AAF reesenrch and development fund re-
scurevs), In cilition to the prime coniricloer, the Fiicchild
Conpany, it profided for pirticipation by the ¢ ber caponies
-
and for a 3oar3 of Consulizrts drawn from th ..4
an osutline the rreoposcd rescarch nl ovolopant prograa

wis retdy by 30 Sugust 1306, In o alditden to the sork porfermed

rrerased to ot oontrnct for rro-

cr
e
L}
1*1]

w Clinton Labirafterizci

frets in speoifie arons with pdvate Institutions and tho Misse
chusetts Incpitito of Jechncloy and st e sonatlos)l e ""*cs:fl
Albep thls ot lime Bal boin odireniihed x tha Boird of Cone
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Militzyy Idaison Ceiltes, tho Avay Alr

pepresentatives of the

i

corccs, the Navy, and t“b Honsanto Chemical Cerpany, which was the

F;-;_ncipal Oak Ridze contractor. In addition to giving favoreble

censideration to the progesed research and developicnt prograa, the
~ccting considercd the propesed educaticnal program,

~roposals received, and mdisecellancous matters, incl

-

orfeet on the

sovelopaent Beard cnd the Atccic Encrgy Comcissicon, As a rosult t!

L8 prepared and forwarded to Minhuttan Disteict in laie Octoboer 194

3 review of the projosed rescarch ard develonnant ProLiumy, tegeiher

wil caimerts on oporational nuvbcds and sth—contricting proceuroa,
' 22
ard these rocelved general appreval,
weanyiile, two other rosvarch efforts In nuclese projulsicn

ait hed got under way under the lexdershlp of FNorth

Avisticn, Ine., and dond Corporction, and it now beoans olvicus U &

these would Lave to be coondinztod with NEPA so that thedir activi-?

would harzenize rather than of the principal pre

rovticularly in utiliczivg the limited national rescarch facilities

in the nueclear fMeld,” It was also obvious that hWattan Districet

would rnot sanction more than one largseffort by the AAF In the

a0

icld of nuclear propulsion,

Projeet M-T70, assignsd te Worth amvricin Aviiiion, Irnec., &2

+

sprreved by lotter contract of 29 Maurch 19L6, lightly arbedatel ¢Ya

SOPA Profect ond vas piven a dircstive wihich was appoeontly bresd

| o SSAT A

Doe et E - P . “ 3
vl W opercit dntironge Into tha

all technioal
roesivle

projuct of tho cstablistmeat of the Joint Rescarch ond
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gations and ecngrge in a stuly ond vesearch 1;uo_‘n for a pericd of

cne (1) yer ending 22 April 19%6;" hovever, this uas later exterled,
The contract waa ainsd toward providing thre ncecssary basis for a

long-range surface-te-suriace Cuiied missile system, ccmprising'withig

its scope studics of utru ures and metelliuryy, guidance systens,

cmd propulsicn esystens, "ineluding... steric power." It was further

swated, "The study end rescarch outlined... 1s interded as a guide

snd does not 11nib the coxtent of the resezreh work to be conducted;"

Lowever, he ecntract did frovide for Meonstend suservision... by

the Alr Materfel Coonnd in order to sveid duplication of work teing

II23

Icae Ly cireor ¢ r‘r:;::tiéns. |
forth Amcrican, operating unlder the above very bread provieicns, .

cosendled Eéb'un“i:gcrs nnd selentists ab its Acrorlysics Letoratolry

=t Ingleweed, Califcrnin, and Legen studies towurd a nuclear propglsion

syubem, at the snme tine esking for recognition as a participating

.ot oof the LuPA. 2lthough this request wos rejected by the AAF, the
L]

Trogect was invitel to scubmit further ns for censidercticn. I6

thereupon precced:i to prepare nn oxtensive report--iiA 47-15--in

. -
Jotrunry 1947, Guoently edvineed cver the carlier propesal, it
reiesved euthority to undertake tackgreurd research on and the
levelezzent of nucl oar renctors teogether with assceicted rocket znd

eizines s o fntorrated phase of 148 work uader Project

PEAT0 toewrd the 2ovelepmoint of a long-ronze surface-to-surface

mianilas It rreatifionlly rrogocced the develerzont of a high
ooZerituze rocelor W3 the Tirst step townird onoopon cyele nuclesr
2h

miino e lleptngy cuthope thr Uit -t or ren-gob rrincinles

R LN
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After consultations with rcprcsent&tivcs of nLzP4, the AEC, ’ =’5 3 E
. ! Loyt :
ronsanto Chemical Cempany {contract operators of the Clinton - . j 3f:§f;?
Liberatories for gencral nuclear resgarch ab Oak Ridge), and Rand, | 5 i! :;” f
E O A
culrinating in a conference at Oak Ridze cn 28 April 1947, the AAF ; .? 5;? é
ceacluded that despite the rany interesting aspects of the report 3 : ::;if}
S N
it reflected a tina lag dn the latest dnloixiicn on nuclear develop- : §>§ {

Paps—Y LT, LE X L. \ - _ -
cab and thab this weprfcusly detocete:

PR

foarlean propesal was thevefere refooted dn Javor of the ecalinuation
of a single cocvdfivated prodect under the loaderchip of Fraisehild,

A seeard inlepeadert recesrch ooyl wza spontorcd by the
Douzlas Adrcroft Cenpony threagh its Roid contract, A Iiclear .- . -
Fiyoles Suotlen bad Down seb up wiihiin B

Though eencerncd with all nuclear pocterzes having a Toaring on
3

;
intercontinznial warfare, it at firet cincontrated on nuclear P
;
ropulsion, Iate in 2946 Rand sub-itted a4 plan to purwie applied ;
' ,:3 2
reocaicch ot the Dhttelle Mesorial Imstiicie in nuelenr rocke [ R
\ ;
Frozalsion, adrcel ultimotely ab the conctoicticon of 3 "porceclater i o
cay s sy s ot : '
tyze! rexctor, uwbillcing a drilicd, roqoos npzoog b bleck 1.r¢,u;1ucd . g "
. !
)] l
with a uraniva exide, Sxbrezoly Rish ooy donsity nd volunctrie - (8
. o i
t o
. , , R
elflcleney vy oY otmed for Shis cvrnny b, and 44 wos fopconst pT
b a centin i leob wxtunaore ol pile b wlleping 25,000 pounis )
i
ol Lhiast =i0h Yo cortadned witiis 2 vitms of 1oz b two cudle :
:
N P S Tl T covrncspmn ooy ol o s osene T 0 ISR | '
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decided th w4 the Douglas proghhml would overlap tie work of KZPA
gince the conferces sgread thet the proposal nerited in estigation,
however, it was agreed that 1t would be teken over by 3??4 t“rcu ‘h
a suitable contract with Battelle. Rend rlso was to continue its
studies in rualear nrop"151on thrcugh a geiseral evnluatien of futgre
potentialities of various proposed systezs witheut cotering into
c¢evailed desizn or cemstruetion prevlems.  These totid te Integrated
into an over-nll study of wvaricus projulsion systens, including
chemierlly fueled &llurﬂltcgs

Meanwhile, the KEPA “1o“g~t Staff, which kad been crerating
from the Fairchild offices in ¥ow York City, wos rc}cd to Cak Ricdge
tn Septisrer 19%6,  Here wore ta be ecentered adnministration, plonning,
training, r£nd cerinin types of rescarch in convenivnt groximity to
the Clinten Laboratorics, where work preliminory to the developr kat
of the Donlels pile had begun. A site fdentified as the §-50 Area
was ossigned by Monbattan Project, va types of Louackccping

serviees were wrranged fer, cnd o housing projyvom Jor EPA perscaneld

ot under way. Salary ond woge cseales as woll es Jeb titles
wployed by Yousunto were usad as patterns in order to ceonforn
harmeniously with the loeal situatfon. A health £nd ncecident
insuranee program was olso estnbliched,

By ¢7 Jonuary LGWT anproainmntely 2090 controctor porscanel ard

<oy uf

15 rilitory had reeelved cloiryance, and work w25 well under way on -

the colleticn of Aata and the prersreticn of karliccXs ea nuclear

ivvcles, plle dosipn, thero o e fuciors, end whieldlng. A

vanlenp lystes twradning pro v wus Yelng cenlietod, mrd a brezks
Tenoef whe sronven Lot AcTitinIve pualoots wng vofng oot
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provisicns, control features, jhysiolezieel ¢

cotirte of tinmg wos considered possitle bocoiise of t

r

Thvce brsle’ types of prorulsion wove bedig: .

I

(ineluding thurbo-Jet, turto-propeller, ram-

recckor end moderator ccnd

1.
i
.
b
“,
L
o]
3
:
[#]
<
9]
ot
[

o, ond pulscfjct),

J

ecket systems, and closed cycle {including stoma and novenry

wpor turbines), The roin preblens appenred to conter srcund

ing fluids, and hest-resistant r-ateriats, Slihcuzsh no derinite

Ontangible focters, (b was belioved theb a crwla Litoentlcry-type

vegine eould Le completed within throe yoavs, ,1tH eosentinl
"“.-’* """ En . N - N . A R T Tl 31
refincuents requiring three to rive additicnnl yuirs.
The Al 1\‘1\‘\, Ei:‘_.'ht Tor I.oiFA ;-J RV

Trer {ulure stetus of NEPA w5 brcusht fnto question in exrly

WLT by the reo ignrnlt of atcule enorgy wotivities by the Atenie

Bnergy Act of 1946 and of rescarch and dovele:.nt funetions dn

the Wi and Wovy Derartments ineident to the ostablislinent of the

Jolnt Rescareh ond Development Doard.  Monhaltin Dictrict's share

in the conlrol of 13PA pocsed

o the Atciile Mergy Corodssion cn

cr

L J
31 December 1946 under Exceutive order 5816 {Fur. 1 {e) anl {b)).

Chniroan Lilienthnl, however, egreed to {soie o order under the pro-

vivlens of Section 3 (&) of the Ateric Muery Act to leave unlisturbe

1.

the elzinfotration end supervision of cny Ww.oo cad Hovy Loparireot

4]

LY

rerirnets and Tasilltiea for recerrch cnd dovelepzent which 1nd bewn

vansforred, rending a thoroush otuly, ond b omomnke tatually satise
SALYY Goocnaents concerning the Joture oo ns of ouich contriets
USeilitten, =0 T SED, Roviver, Sl lra Limollite fuoontien
Tooveolos Do Vi oSorizten o ca lA, o oscdie ot tanunad

52l
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ro funds for its support,

The NEPA ProJeet came under the consiliiation of the JRD3

in February 1947 in connecticn with its exsrmiunntion of the varicus

atomie cuerpy prozrams of the Intfonal Midd

[

tory Fstoblislinent. It

wvas particulrrly concerned that those projrams be so coordirated .

ns to reflect the best usoge of the lirited wicunt of fissionhblc

-~terial available and the likewice 2 ‘“1tLd quantity of scicatifle

sanpovwers  The cuestion of the continsance of NAPA beeoame -1oc1ricv11y

or the nowly crenced Comcititee vn Atonie Fuorgy of the

JAn8, vialeh apjarently censidered it oab two roetlivgs during h““eh

und Auril LG4T oftor hinvirg Boeen Sricfed en the kistory, aims, and

33
crpanization of the NEEA x‘ojuut on 10 Moreh Ly its rogrescntatives. :

. Groenumlt of the cam, -4, Gen. Alden R.

Ab the regquost or G,

iy

Cuawiord and Admiral 3:icvens also mhde sbatonenss Jor the AR and

Ty respectively on the progrem. In general, they supported the

hesis thot chendenlly DMeled clrevald coull Lot achivve sulficient

specd aud rarge to ear:y out successiully the ctratezie offensive

. ninst Bussie ol stion of the krojuct.g

therelore urped the ceontinm

Ca 9 Ayvil Dr. J. B.eCciant, Chnfiuon, roportal Lo Dr. Vannevar Bugh,

ininmnan of the JRD3, thet 1t wis the cpinicn of the Committee that it

wiuld roquire a miniczm of ten yaars to dove 10 2 oelear propulsion

han

ULit for alireratt and Lot on all-cut oI Tord thts direetion would:

red

cuericusly Intortere with the progros o devels) nuW reretors for the

Tonafmeture of risclcornatle raturinl, resslting {a a dinminlshed Toid

- s el T S [ v . [ . -
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powered alreraflt after sericds reopeetively of ton ond tueily yoars,
vointing out thnt cach such aivernft vould reoutve froa five to ten
times £s ruch fissicnable ratoerfal as one berd. At the request of
Generel Cravfeord end Admiral Stevens he nlso pooed tge gucstion of |
he Justification, {n 1lou of the full-scale Luoticel nhcltﬂr

delivery system, of t%; dovotorsont of cne puclonr-propellad

, to be available for cxploitatica in the cvent Tisslornable

. : . e .
raterial beecame less senree.  Dr. Conant oxzvercod the odinion tint
varring an over-vidfag sriorvity Sov the dovaelel b of & mucluecxs

poopelled deliveyy crstem, the divevsion of auy eoosiderable count

.

ol eifiors to such o program cculd not be justific%.Bs

The JRC3 in tura reforred the matter to fis Toliey Council,
and after & veport rendered its Jdeolsicn o 12 Miyr "With the
sivice of the Policy Ccunceil, the Zocard Tinds that it scoans Looboble
that ben yoors frem now the problun of dellvery of atonie bards
will, Tor a fow aireralt, Justify the diversion of Jive to-tcn
times as rueh Tissionzble matoriel for wse as o yror2llent for one
circraft as 1s usced in th: menufocture of cne boo ™" The JRIB
crofeseed its incbility to prodict the pricrity oF this preblen
cver the next twenty ycars, tut stated 1ts belilf kot the develop-
munb of miclear prorulsica systurs should ot bo ; miltied to

«rigasly retard the developmoent cod shvifictire o ntcnie torls,

5]

it also stated that the dovelozzont of tuelenr oo, :lzion systias

Ll Fqr e e Vs - - . [P N LA LT -
Tor elvernft should be cerreloted with an "rnuthorit tive plenndd

o

croomin Jorodeveloroat of atocle oo oeters Soroov
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ccuid rob cupport. It sugcested thoat this duetfulon be pericdically ) o

36 . - | o

e

reviewed in the light of new facts.

Staving that the CAE should rot recxamine the LEPA problem in : . -,:E‘ﬁ

- . N
the light of this reply, Co .hdt pmopcsed that the Conmitbee mect : ;,f§.s
B} .

. it

irferr2lly with the Policy Ceunell on 25 July, a cusgestion vhich _ o {% 4
N

a—viar

3 Vericus “0*1L3 of view were oxprosscd

rocelved reedy concurrenze.

v -

.
2t fhe o meevings Heold on thez te monticencd, cne a discussion
! .
s . o S R i
mewting and the second s ocmooutive moctinz wihileh followed. ahae :
;
Lo wnirenzs appeased in the siards of Counnt, wvho wishod to hava ;
'
w ovicle project terninzated os prormature, and of Crecncwnlt, who ;
srepeoed that the frodect Te vosrgsnized in the foms of a sirgle ’
controct with a rore coniotent corpany hon Pelvenitde  Coperliclner,
Joeves, ond Trercton oxroessoed epdnions botvoon Alose oxivanes,
: 3
Copenheinor cdvoenting tuvaing the profeet over to the AEC for ' :
Jrelintoovy work, with o supovvisory 7anel to soc thnt ihe AAF
mtorerts were protected, oni Croves ond Drorolon cupporting thls :
- - 3 - - -— - . - --\\-. * Y
with the rdditicn that oo aircmmfi ceopany souild cleo Le brovgnt ;
i
In o provide the aerosntatlzn) specifications of the maeloar ergine. PR
- i i
.

-
At the eorller reeting, Tor wihich no Sonmmal reeord is avalledle,

L

LAy nand aprarcatly stated the willincress of the AAF to have the
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ATD tnhe over the project rrovided thaf Lhe fitoveots of Lhe AAF
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SoT e ;::t¥ctgd. rereton Sl At thr Yotor mocting thab the AAT
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nttitede was that it wms Toling Duzteetol in canying cut the i
: i
i
. r. . . - e i - T - a % ; ~ i LT - 3
troefuct Uy the rassive ontizude of the ARC and tiit it would bSe .
¢
£ r
- . o - - R . . -
Selioved Uy onotordvstion iT7 L7 Litersits weew rrobected. Ceonoant
curorized the sltannton ooy ootz ociate s f <hiich cell
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(1) 'Mhe AAF skculd be alvised to toirinste o FA *f61511Y-

(2) The AEC should be asked to put move i
teaperature recetor progros

(3) The AEC should rainteln close liniscn with the ALF on

the program.

() The AEC sheuld cortract with a highly qualific
company to roview spocificaticns for a nuclenr cngines

.‘c
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The hovy's nuclear propulsicn nregrem for sh
Aisouzsad dn pomowhat vaoue tons ob the roeting, ond Adcival
S

BT : . 8
S50l%erg agrecd to bring in policy recermendations.s

The astitude of the AAF oo tho recomierdations of Conant v

“orrally stated to the Jald3 con l( Sceptesher by Gonernl Carl Spzatz.

Ia brief, wiile recepiing the rain principle of transtirring the

vesrcunibilily Tor the procraa to thoe ARC, he ebiected both to wh
terrinnziea of GUPA without provision feor the intogration of its

Lebivities into those of the roviced preogroa and to the propecal for

P L A - : [ ey
Loeonirzet by the AZ0 with an cirerult courar

&

1

¢d under the vegis of the A:C rirovide for "the dirces portieiyaticn of

-

the interested Armid Fovees agencles end the afreralt industry” crd

-

Y

riwer slent rield.”  He prozosed that the AXEC mike &

- ™ - - - -y - v - e
woe oD acceztad in goncernl the preoposdd omen

alr Fovoe. O 23 Tozartor 3% susoched
ThnToito Jlonmie Thmorsy Cundosion oot thae moooonntbhilivy
for ::t:%lis‘i““ rnsto it anld
corviionted oeT Ditoont
.-‘ w :_ :‘ “':"_‘, ‘-:‘ o ::\.'-1".
s ooviow L oo Terondoaion

¢ with the Alr Foree and the Uzvy Thircau of Acrenauties Tor t!

fireet arrange-

*

a!

to cpervise anzine

oiis. Me urged thad the coor&i:nt;d paedgtia to be cstublish-

bzt it Mlend towards the foundztion of an industry in the alreraflt
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of a2ll work in the fleld, includiag the current DA progriny
it 15 recemnended that the Atanmie Freozy Conmissicn feinrulote

nlen to effcct the pregivon deseribed sbeove, integrating these
ptases of tha current prezram recuired do miintain engineering
erfort abreast of the nuclear veicarch phascs.

fre letter further recormended that the ARG continue its cooperation
with BEPA until the new prc ran v esteblished. This propesal fron

the JAD3 was supalerented on 30 Dororber by a letter from the Alr
1

ER R AT e Lodhd e -~
Teree cutlining its vicws ea the now prograt The progoem lor a4

3

crhorough review by an fpays

ia) Lonvd orf the (1-' ilily of nuclear

. )
cvepulstion of alrer Tt s nonilad by the AEC threugh 2 contitet with
; . - . - - . MA

s NMhsoachusetis Tustitute of fuelowlooy, oiffested on 21 May L5 3.

e rosulting Lexinsten Profect midiitted Its veport, favoradle in

The rorort, vhich will cot Ye roviowed In Jetidl here, ccocluded

a0t - M

tiad "there is & stronz prebonility that seoe version of nuclen

[
"

Jovered flichd ean e cchicved if alcguate voscuvees and conpetont
coozewor are b into the devolornnt." It Listed the follevlag

Cenaluding that a really intercive
¢ffort vould be reguir:d if th2 pline vere to fly within 15 yerrs,

. ] s IR
oestlrated thal the cost o ld vt ably cxteod a Lillien dollzos.

It found a tug-tew cordinntios rowared Yy s:me varintion of the

Lictoget o e the rost pendiotig ivility.

Toe Teosovt resarmondod T bt sooorrm Te Sivos estehlisied
In g Inisia) vhnce LAty Urea punrs inowhlceh the
TaoRtive v 03 Tae to wloive T {Lrzlis oo Ting s law
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design cholces and determ?ning feasibility.  Ghis would fnvolve

resenlch on matoerianls; exporimentnl and theoretical studics on . : '
shielding; studics cn reactors, power plants, the airfrase, and - A

tosting problems; nnd en copraical of the nilitary usciulness of

the tug-tow schene. Develerment of the renctor wos secn as the

~y
Fn,
5
=
'—l

cutstanding problon because of the rigorons reguircnents
size, Righ dower, hiZh topovatuve, end reaconbdly soall ernteat
of wacleay Tuel. Slnce ro raterials weoe wniladle
recting of thege strulords, the developront of oultable roictor

raterials, combined with ingomaity In desizn, wos the most critical

seney of the vreculpreront Tor the develirment
of nuclear povercd alreraft had Veen jatdicly evphasized by &wo

governmentnl cormissicns outstde the Nutloinl Mititary Establishuent,

amary
1948
Tha roscibility of woploying otenice chory ror vhe propuisicn
of ui”1rhft end riided “*s"l\s is surricicently inportant to
wrrant vigoroug, cetion by ho Atenfc Maergy Conmissien, the
Ar Force,-u,vy, rod the IACA.  Scoz work of a prelininary
rature hes elreuwdyy Seon done in this ricld by the AEC, the
Alr Force, ard the MNUIA project. Lmcdtete steps ubould be
token to intensity res urﬂh ciffert in “nis £ield under a
pPlen <ateh would te susporied by nll of the above agencics....

.

snths lobter Ly the report of the Congressiornsl

. .
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Meanvhile, work on Project 1. 024 contimad, thor h apperently
slowed by the coid blast of d proval ccotng Crom the CAZ and
the lukewarn attitude of the AEC. A Lricfing for the MiC was held
at 0ok Ridse on 25-26 June 1948, tut Rene A27. R AL Cfstic and

ccl. Jo Ho Hinds stated their cpinion to Cul A. A, Fickel of the

Spcecial Weapons Greup ;nat it wis Vsingularly uwnimpressive” ond

sardher ;ug;c;tcd that the Air Fovce nedify Its eptinmistic dicoussicn

of wuclear prozalsicn rossinilintes fn the M0 Annual 22 o0t or

a2t 16 fnelule 2 statemont of coociticn a5 to Ary ol ey )

- - - L .1 T . B - R ¥
.g.‘-Ctbr C‘jl.,-r‘-:dlid J\l o Jvai J—;:S ;‘,..'.\_'_d 1,.1_LV.JJA.

malrix of grophtte. The sir Yiost sould pass thoouh the rods

v mE

%, - . : ye - I S R S - 5 1
eorcelves, whileh would Be povioontod Yengtiivice.  The najor
Bt - - . N T Y A = Ay m vy
Leslnical protlens in the poncior 1oy o providingg o on-oorrosive
— e 3 - v Y PE-— 4 - < -3 % Y - N . . ™~ ““
aoating for the air éucts ond dn ctrengthoning tho ronztir escudly.

Sy

> chiedding problan for the eoor aloo resained uncelved, and the

..u\. [

L |

estinnted wolizht of shiclding wricoeplatly high, though 1o

tolerance ¢ose for the crow ozt ers nad boen €

o~ n d s . .-, - % et e . - - N . TNTeY
A posoible flash with the Tnny's ot marine rotor oo joet (u-ib)-

- oy A v e . v . PR ~ o~y T e it Y
21350 wppezred in the orfing overe thy ool rooont o0 Jiscionidle
raterial (B xileproois of piotonius el 290 of urnniuws 223 alleentld
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=543 ghnb the NADA program wis potentielly of far greater wilitery

volue tina hif3, lut also far rore &l
L%

ine Lexingten Report was forwarded ty the MLC on Oztoter 1 by
vne AEC, whlth roquested the vié\{s.'di‘ the Kavional Militex
nevever, ro carly actlen rollewed yhile the vmifcas sgaeles
snsidcaed the Report. Tha 82
Saole Tanrgy nnd Connittos on foevcnaut
L2 Catcher, cnd on 9 Bycenher She Deard dnstructed ibs zuecullve
Soovzttuy o dnittinte twe o srudics to determiine the e; "ozt of the -
capdsel developiont progeen ea (1} otrer AZ3 prograns and (2) nez-

[ wrm cme oaea - S - E— . ~ - kM
LTIl T oTT e n L._..}. \.LCV\,’.:.C:.; N _‘;—’-Ot’_,r:..._s Of thC IO

AoCoaint connoimicarion cone iTom the ALC on 8 Decislor, requests

(n3 the viows of the MIC con the Lexington Reperts It wxpressed the
siza frem the highoost LovcrL:;wtwl lovel ang oziied the
gucstlion un the test method of cotanining cuch a
53ible dnte, Generael Manoger Corroll L.
wiloen of thr AZS explained that the Lexington Roport had row bcen
sovicwed Sy thie Cormissicn’s General Ai?isory Comiitice, which had
insed zut il the poojuect would regidre heuvy usnse of the limited

cunplices of toehiilcal ziapewer il fissicnnbvle rat:rial, as well as

progrim, and vrged o rvevicw, uuilizing et

E3tablishae

rien that e rapnttude of the muelenr-rowered flisht o \.ct celled
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AR would lie within the norral ccource
7ke GAC had proposcd in more detail

~rar be established, with the AEC ao

-
a4 ~ .
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- - b -~ P I t
cing dosign chofees and Tor doicinfatag {oonibility," rich of

of reingior d v 1"‘34 W .‘to

Y=t £ bwa-phane tntorin

cpting responsibility for

senreh and developmont on recetors, matcrinls espeeinlls :uitcd

f

corienal Advisory Councll on Acrosnutics

4.4 o~ 1. - PR TR - -
soviow ot the end of tlorce years. As on

RV TS . by ma 24 . - “na
crnted that it wond: ek d its rezelor

cae R R UEEE SR LR L W S L] )
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veopascd Lhnt Joint rosures be undertako
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a o cocrdinate the prograsi

vy the establicliiont of

the alveralt Mueloar Propulsion rrogecaa (C1.020), wiich was to chsord

LU0

Moaanvhile, the Alr Force wns toking
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tgc Air Foree merbors reconsended that 0 VLO dlepateh o letter
to the AEC generally anproving the LeAi nzton Report end proposing

iate acvion on it, but ro action was taken. The Als Foree also

pRytelc
offercd o rotion in the Committee on Atcnie Faurgy on 17 Lecerber

L,

to inform the RDB that the letest Wudget figure of p3,a93,0L0 ol
rastified and should be egproved, l*t this was defeated T to 2. On
L Januzyy, hovever, the Alr Force scoured apyreval on o wotlon in
tie HLC to dispzateh a letter 2o the AXQ stating thab the IUE was

creopored 1o exantne a vetclor presranm In eonjuetion with the A*C

-

cnd BACA and work cut procedures for cocrdinet ing thie developnent

ol FZFA In concurranec with the proposcls in the ARC leotier of
D_cusber a.kT

Heanwihile, the Foree had presented a propesel Lo the Jolnt
Ciiiels of Stoff, ecking thet they arrive at o decision on the
Llrategie tzporionce of nuclear powered flizht end the degree of -

ciphazis to be glven Lo UEPA Trodect. This included a time prased

Lrogran, with cost cstizntes. Thue JC8 cocepted the Alx Force

surssestlon thnt the views of the MILC and the RD3 Civst Le ¢utalined
¢n the otidy presented, and formarded it for cveluation.  TFroviding

Tor the ultirate constmcticn of Lwo aireraft, the prozosal included

. L™ - ~ ~ - - - '_ ‘..
» finzneiel eotiunte of (823,489,020, which wag based on a tharee

. * 2 . ' ~z '
pance prosram. Phace I, oxmionding over fleenl 1049-1553, wuld
* 3. ol ZlI;:C.‘d
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- $215,710,000; Phase LI, 195%-1957, $584,759,000; and Phase :

PUNISS.

. (c1ighb test), 19581959, $25,000,000.%8 S | X
oy the tinme the vicws of the MLC end XD3 had been obtalned-- ;%

RS A 1GM9--n cezpronise solution h-d beea reached uy the . - E E

L onokisizent of the less oxtensive vrogron proposcd Ly the AEC on .

arerin basise 4t o nceting on 29 J.\:)Aary 1111u3cntatiw_s of t!‘.c

s
H

S FIoze, WRVY, AZC, nd IIACA had agrecd thnt the ASC would nceepd

]
Y
e
-

o ooneibility for the oaelear phnse, th
rrana, and the DWCA Tor curporting accrventutical reseavrch.
foy dlreetion would come fromoan ad Log ccioritiew including
Cveseatatives of cach of the above four ccercles. Durirg the
vorocoyear Interin pericd the new Atrovart Dieloar Fropulsion
womowuld e suspifed with epproxisately 510,000,000 per Tisenl

e, provided Ly the AFQ, Alr Force, Navy, snd [ACA in proportions .

20, 30, 10, and 10 jer cuent realcetively. Frojuct iteelf

ol the establichoont of the Weapons Systens i
~wehinitica Group, which began to functlon in late Fobrueary 19%9, - -
nhrecd the Alr Forse 1o reconmond thot the J03 defer & doeision cn

Yo rnilitary wrotey of the nod systen of puco
Soulnnrien by fhe now Lzensy.  This would utilize the informatien

hl

larsoly

EEREEER e - . o and ea . * M PR -
Drlated Yy thae Intovis pregman, wiioh wonld cunplement the
ho J03 g aoived

- A
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A coordinated alrveraft nuelecr propulsion progran had theredo
pipnlly begun Lo function, thouzh on an interiz basis ponding
inal evaluation of militery urgency., This was largely a resuld

£ tho insistence of the Ar Force on contiruing the program it

= [T}
v-1 dndepmdanily bogun ard skiliful defonse it in tho ccnmplicated
~2ivork of agoncles overseeing the national ataiic progieam, Ilke

;2 long rangs developnent fivlects involving extoisive brekgrou rd

. [} *
croving &vnilability of risslenzbleo iiterial arnd technical inforoz

ticn wis to mike seen more and coro logical, Meanwhile, it renained

vhe prime example of Adr Forse spontored ateasic rescarch leading

wond satislying a specifie voguivonsrd,
Doiioloricnl Do fons

arel tha ultinalo culecoe roniinced a gamble, tat one which the

ra

Tho great burst of radiozctivily cecempanying the expleosion of

~n atonds basbh atteactad atbenticon from the fimst as cone of its rosd

il

tho blast and heat offvets within tha target araa. It was rather

Giiekly realized, however, that the nuber of sueh fataiitles from

ve phencient, suppecedly doising to death any survivors of

thils cause weuld be fow indazcd, Us2 of tho scarce fizcilo material

to seecurs tho rost widespresd blast offect dictated a rathec high

eir bursy, ond residial cuvface pallociivity would Lo ¢ -n11, siuco

cloud, Porcins suivivins the cther o fects could gonerally expect
lj . - L% o Fee k1 B L T O T
~ -fl.v...u\.- [ I S R [ T .._..‘..vf.

Tho witirwetop rarloofan ot Bivtrd da 1945 o oiin snfscl the
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monb oof the radionctive predusts weild be civriel awwy i tho atende

——————

e s x -




.

N s I

T\ R e,

Cr - e

pal b2

_-caty 25 was 1ts lasifng effect on ths ships on which it fell,
i !

wier consideraticn, howevar, it uas roalfvced that the winlee of
cuitable targets {for instanse, vital citics with a Dy - of water

dz roximity) was veoy limited.

of considerable depth in ir-cdiate P
Although the Bikini resuits provided the Ny with mufricient

evidence to piess suscecsfully for the develeopmont of a peaelvating

AP adr
Looabist porsible

Another pessibility for radiological wurfere rivained, wd

¥
1
&

{his received dncrensiag atiention durirg ihe latter purt of 1216,

lentists r-d yointed out that the Fonford Ltonle piles wive

8
it
[
bt
)
pav}
144
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produeing as a Ly-preolict material uhich «s potentially weeful for
.‘.:_1d - Y ey Ty T e omey by d \ e
vasd a8 a nMulsaance 1N o ranutacuaaring
precess, the talerial wos being steored fn wolorground tonks--piotly

re ebility and prutly becouse of its
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diogelrous preporiy.  The amouabt of such preluzis could be incrernsud

ab will by divertdng noutron sctivity Jrom ether purposes. Unl

tho atomic tosd, production of the active r.terial fur radlolegical
worfers was net eonsidered a sericus problone The tethaleal di01-.
cultiecs laiy {n devedeping a jristiesdle o owra of 0o ling oad
delivery.
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o ko Joint Chiefs of Starf was tnrcuhh the Chief of Staff, Unite

states Arry, who was designated their exccutive ageind by tho JCS : .

cq-h foverber as recormended in the report of the Joint Proof aest -

S e W T p—

c::zittee.6 _ - 7‘

Undor the above staff organizaticn seven suterdinate cormands

yore orgsnized, designated as task proups. In accord with the desig-.

--tien of the larger orL wization ss Joint Task Force 7, tho task

Semm oy ket

wps were desizgnated in yonyna aded to that nustaers, Task Group

Fala S, . . rand
-t A

o

7.1 (2:C) was designed to suppork the technical and scicntirie “sts

- -

by Capt, Jaazs 8, Russell, USH, vho was also designatgd

=i headed

e

_;-t Bircclor by the & . Under Task Group 7.1 operated Task Unit .
.3.1.1, the selentirie uwnit hezded ty ©r, Dwol X, Froman, who was . ] o :

Ao designated Scluntitic Dircetor. This unit was made up of per-

arol firon the J Division at Los Alaros. Task Group 7.1 was in .

Liiivion bo Its tout funetions assigned the 1rportint duty of classify-

wnrats and photegraphs in acocrd with the Atonie Encrpy Act

T doounin,

T I5L6. Tock Cooup 7.2 (enmy) under Trigadier Guneral David Ao D,

Caien, was eharged with all coastruciion on and the nilitary sccurity

-t dnduetok Atoll, Hado up principally of peruonncl from tha Corps , ;.
£ Injincers, it wis also responcible for billeting, sanitation, : i;
nrupitalization, transportatien, maintennnce of utilitles, :nd the . ;
cinoral heusokenping for unita azhiore, Tonk Gooun 703 (0 oy) was

fevl:d Yy Pear Ad dral Foarels €, Bonebrink, vto aluo corandad all .

(¥ Ter tha cocurliy

[

#v2l farces assigied to JUF-T. It W rergon

Teoealintolr A01) aoadant cutsidy atitnk sl Wy cornblon of all ;
RIS TP S s s ; . - - -
1 fevens, fneluding wnlar froni crt, L oovided off-rture ;




Tescue work, subzarine ceble laying, hellcoptor service for .

scientific personnel, and certain test opewd Lans.j’-- Pask Group 7%,
cormanded oy Major Gcnéi*ai Roger i, Rarcy, ‘i~ the air task ETOUp, -

whose i‘u:;ctiohs will be hdiscussed in detatl Jater. Task Group 7.5,

comanded by Licutenont Colonel Philip Gibotti, USA; s & Joint S

securzty group vhieh was essigned the rc..i:ons:.oillty for safeguurding
information and doecuments whilch wore elaszified as Restricted Data ’
end located sshore. Tosk Group 7.6 {..Tai;:t. Rndiologicel Saf cty) vas . . '

resnonsivle for the detection ond dcterainalion of types and -

——

intoensities of radiatiqn end for }cc'c-p'.ug the Rrdiological Sefety
Officcr informed 'df radioe.c;_tive crens. It wis conmanded by Cc:-::.;der
Franx 8. Winant, USN. Task Greup 7.7 vas headed by Coptain J. P. W. |
Vest, USN, who was clco cormander of the Ihval installetlon on K'-:.ajnl.c-in'
¥ade up of the personnel of this insiallntion, it. was the Jod-T- .
ceiz.and unit on this ntecll. It vos 1'.::1\3...,1bh. Toxr blllctir.g, trmlz-_.:-_-
porintion, sonitatl ‘en, rocreetion, hocpitalization, ond uwiillities
raintenunce, ond nilitery sccourity (e..x.upt AMr Forece) cn the islend. T

on 19 July 1gh7 the President hod m:t.horized the AEC to cstablish

iroving groeunda in the Pacifie Occen for rcoutine cxperimonts end ]
tests of atciie wengons, and the MLC hod dueen tnvited to roke
recaieniaticns on the cl:r.r:-.ct-.-ri:;tic 21 leanticn of the site.
In its reply of T fuiust ....ci 0 reccmoi ted thet the site coleoted : '
te porcanently availeble, cenviatcat o Yeztotteal cuprort, rot!

audblest to violent slorms, cart-ile Terx ooy ohoervatien, lorge

cazuth fer et loact Lo detonaticns, ol wlielcatly rezte W
Inzive that cacan curpants froa th sitco s Wb tooave) et lensg
cowerel anlocd oilos Refuve wnnrhliog MR SR S I

. -

P T T L




: . .;.
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During Scytember a group consisting of nurlters of the Join{ Proof ;_
Test Conmittee ard representatives of the AEC vi.utr.d the Frrchall C
'_I;iands, end after some dlscussion of the comparati\re rerits of N
Kwvajolein and Ep@uetok Atol]_;t;,, Tixed on the latter. The AEC | b
-oili‘ici_al'ly sc;lécte;i'miwctck as iis proving grouﬁd cn 11 O:to‘aer, o ,.:.,

-o;nd the JCS corcurred Ly aparovhg the revort of the Jr “7C on 18 Octobe: )

The atoll consists of some 20 szall is 19.1:\.5 rons -*cd crecuczd & lascon

nn,proxi::ztcly 120 feet in dcat‘\ £21 with casily nov ,; ble entrornces, .'

effording anchoraze for large vessels., The oot 1 1071 cu"_tt‘_;s
corrected with tha cl'oicc of the site 1oy in tZ::: facts that the ‘

""rsho.ll I.,la ds wore h_cf_td in tm:tcc-:-hip fiea ‘t?:c.- United Fatl ::s. .

and that it was .ir.habitcd by 1h2 rJ.'ztix;*s. It ws con sidered, how-

cver, that the tmstc ship agccenent would porait c‘-_L1~r ng the ctoll

rnd surccding \h.‘l.er 8 closed ctrateste area ond used for the'

desired pnrpﬁ se provided that the retive populnticn wag sulinbly

provided for., On 25 Hoverber the I 'c:.-dcrt. accordingly dirccted '

the Scerctery of DNofence to prcecel vith the owiciation of the

ratives. They were provided for by teing reioved, with their ow

D mwes e

concent, to Ujclang Atoll ea 20 Decerber. Meanuwhile, on Deguzter
the President, in secord with the trusteechip epreement, arrcunced
the corstructien of the proving greuni. On the Tollewing dny the
Sccurily Ceuneil of the United Wnticns wiz rotiricd of the declsicn i
to declare the ctoll and (3s territorinl wniars a clesed aven,
advanee clexscats of the tack forece suoclvad befere the onld ef the

rinth .'_r.:l begnn prelisinary conshrirnicea. € 21 Deennte

G

i
"
et
"
o
»

Dupirtzent publlely anscunzel the cotalldesr b of o dung




o ST ey
~extending 100 miles cast and west and 75 miles rorth and ;clzth from f.i‘l‘-

center of the atoll. It also forrally noti_x‘icd all for'ei'.;n Governe

L - e . - B
-~ — 8 . - . .

ments of this-_

Although the staff of JiF-7 wus actuaily furctioning before this ]

tine, its offlcinl existence begen on 18 Cctober with the spproval -

.

of the Joint Proof Test Cormittee by the JCS. Alter a visit to the
- o si;t.e by Gen. Kull 2nd cexbers of his staff in leie Colcber forward ‘
T h@dquarters, desigrated Jid Torard, were established at Fort

Shafter, Cehu, T. H. Washington hendyg Merters vad C'«.ali'nﬂtt-d JIF

Fain until 15 Pebruary iGh8, +hen it ‘bu:n—c JIF Acar vhile JIF Forwn rd

becane JiF Fain.  On 8 Maveh 1948 1t aus reorgenized into thrce

cchelens,  Moanwhile, the prineipal tasks to be aceci»lished by the

J

staff In order to place the tnck foree on a Mully funciickal basis

were scen £s follews: (1) c:;'.tablic'r_n..zt of pcrsornel pclicles, a

personnel procurerment progoan, and a porsernel adminisiration gysten;
(2) cstadlirinent of adequate and worlindle cecuriiy rolicies end

wnsares; (3) dravrting of ea cver-all plan fer the cperation; (B)
cswablishiment of precurement erd ﬁhipping pircecdures end pollicies
{ 5) reaching egreemcat on the provision of funds for the opcradfon;
(€) establichizend of corvice tests destred Ly the varisus components
e the Aried Forcas. Most of theza wore solved by reutine sinafl
2tion.

The task Toice beerne finanelally solvent with the transfer of
85,L00,800 frc: the ARG to the Inwy for the us2 ef Cperatica SUIDITONE

Gotekor Ly 213,022,000 rzre. Ghe

Lar
re

ca 25 Calcler, follew 1 3
crevating glen vas preyved by J-3 andl o tn the furs ef P14

]
-
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force, in the form of units of Task Group 7.2 (Arzy), landed on |, -

Epiwetck on 28 Noverper and bugan unleading on 2 Deecs her, By the

»>

end of the year 1 hBl persor_nel were on the 151and, t.nd s}{orthr_ .
after _sections of hcndquartcrs began threir trensfer frcn ya shmston
to Fort Shafter , the t‘o aird hcc.dq;.a*t._rs.g |

It was dcter'nined to cstzblish the r-.ruirencnts for tests desired

by the nilitary services in comnceotion with the atenmic explosiens by
. 4

-1 Boverker. After circul::ri;:ation of" tha scrvices the Joint Tieof

N 1
Test Cornmittee approved 11 service tesis os Tollows: 0
Requested by Teseription ' Couducted t
l. Corps of Es;inccrsj Exrosure of 2 reinforced comerete ciG 7.2
USA sbiructures to dctoernine structural
donage.

2. Corps of Fuglneers, FRircoure of 2 roinforecd ecneretd CiG¢ 7.2
USA structures without collective pro-
toctors.

.

3. Corps of Fnzincers, Dxpocure of =n verth barricade to Cig 7.2

Us determtine (hdow orfeet fici blact.
h. TDurvoy of Dicka, nlaoure of 175 vericd vnits for Cig 7.3
UsSH cvaluntion
S. UZAF Duoterninatieon of blest cecelerne Ce:dr, A
tiens Ly accuelercmcters installed Torces
. in nireraft.
6. Signnl Corps, USA Deteotion of the explosicn by Cerdr. §
visunl observation of the mcon. Vereces
Teoo BIvonl o Medieine Sxidsase of a1 rnekots coan'aln.e CG 7-6
usi : 1og biclesiond norny s axteriel,
8. 3Burczu cof Suaips, Zxporure of -1l enrple of ranteri- €5
USH rls "J.th variews ecotfngs for pur-
pose of coirdiliching corfnee offccts

.
4
.l
{r
i
)
.

9. Buiscou of Ships, T rield tent nnl e
usi raiislegical ir
gonlon,

UL s w o

[

PR —
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B agoinst any type of structure.
11. Chemical Corl-:s,‘ ‘ Exposura of 1 Field Collcctive- - - CIG 7.6
USA . Protector E2%R1 in cach of 2 -
corcrete structures.

The n:.t-tcr of security was given grent cmphasis thecughout thg
course of G;urat on SANDSICHE, which unlike CRCSSROADS wus a "clored”
opuration. o i‘cl'cign I‘J.ll.t'll‘;{ cbservers and o aerresentatives of.
the pross were po ':r.1tt.ed to zecempany the tacgk force. The foct tl.nt
new Lypes of weapons were being tosted, the alterctien in the inter-
nuticnal situation sinee iGh6, and the rigerens 1‘011UE1‘1‘..‘.L-1'.1;5. of' the
Atcrie Dnorgy Act of 1645 r1l dictated a strict control of sceurity
riitters vhich was applied to ell phasces ot the operation.

Suveral eloszes were ande Curfng the corly stages o regard to
tho date of ablie dicelzzure ol the cxictence of the tesh jrogren,
aitheuzh it wos reelized from the first that this cculd not be defer-

-
rcé izzdcfi::itqu. Crigsticlly the Atenie Breryy Caiaicsion, which
held statutory contrel over the disseninction of festricted Data,
plarncd to prevent ery disclorure of the tark forse or the epcreilon
for a pericd of 2 ronths ofter fts Loesinning. It wis oorecd with th
JCS that the date for a garticular tcst stculd be elecsificd T0P .
SECALT ard that the lecatfen of the test il the general wime for
the tests SECRED.  These nigh clacsirienticns enmcid Lm0 dinte

ccarllienticns o trhe ferm=licn of the Jatot Prond Dot Cornfttee

08

Requested ty ' Deseription | _ Conducted by
107 Purceuw of Chips, " Exposure of small steel plate T ¢16 7.6
USN - scimples to ootein shiclding datar -
. -. . eopplicable to estirating radio- o
- © logical effect of atomic beubd ‘

.

ey —— i ———— .\
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ard the Tirst asceidly of thu task force olaff 1n lote Senterders | .

As a result plens were revieed to provide ror declassifying ,t.he

1oéation ard gcneml tine of the tests through o p\.blic ennource« :

nent by mid October. The Statc Departoent, howcvcr, pro\.e cd that. P

ruc‘h an er.ncum.cncnt would be detricuentel to the ratio.ml irtcrest if

. _- | =de during the r‘cetir.3 of t‘he Sccurity Council of the United Nations

- or the Foreign Ministers' Confcrerce in London, wnicn *rxdialc.ly .
folloved. A vostronczent of six weoks wis nccordingly czreed to,
erd a brief rudlic stzteront was Cinclly rade on 1 Deeerer, vhen the
vequireronts ox"_' the tiusteeship egrecment 1'0"=1ti*‘r3 the ;-“1' shall
Islands ard other Tactors ...rdly allowed o mrt‘n;-r delay. This vas
Tfollowed ty two othir ;:".,a-t.:q: 23 Cawfzgthe ronth. To further publie
rcleases wvere nude till after phe tests,

Alter ccourity regnircaents for the task foree hnd ‘becn. gcncmll;y
outlired by the Jif, Gl full n.;.i-- ¢d the rosponsivility for steff
leming to the Assistont Chiuf of Starr, J-é, Colenel Tuomas 8. fends,
USA. 'i'i';c nain eblective of J-2 tlas hooorne, rs in ell the Jolnt ctoinde
tust onevelicns, the protection of the sccurily of AzZC Restricted Lita.
This csscrbinlly fivelved a ecuuter-intell{genes operation, althcuch

.
Looe nttu..u. vis nloo pade to mnintatn a positive intelligcize pregren
as well., The countor-intellizoence pl n prepared by J-2 provided for
a contiruing socurity centrol of perzonnel, tost r.-f;t froont end ratoviel,
Cocurciits, plotezraghs, inferiaticn, and cenmuileations. It irdfcated
*the possibility of loss of cecurity cr hindrance to task force
operations Ly roccniiisinnee, coplennze, o) such "esnvontlernl”

matheds as poallcving ralto ecrraniciticns anl the pudlie ;ress.
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1= ,1c,,1cntation of the plen wvas a function of all units and personnel,

T Ject to staff control by J-2. As the scope of the physicé].

sourity requirenbnt ‘bcc .z:.e BDTaAT nt, ..ox...ver, it was dceided

Lle

) _tg:gt a special operating sec'urlty unit w3 necessary, e&cd as a

sesult Tock -Group 7.5 (Joint Security) wes orgenized under Lt..Col.

suilip R. Cl“otbi.

-

The Joint Security Group ws n'-cd resporsibility for such
Mornesicns as the protection of Rcstricted D.ta asbcre, including all
stallations, equlipment, and clas sifted t:.*\tez-iul‘s; the conduet of

-icdic securiiy surveys of the islends; centiruarce of the rerconnel

-

il

~]

-

urity elearance and “Indoetiination yrozrenm; conduet of air and

wvitexr travel controls. The Group placed gunrds on all tavget and

oihur censitive islards, and these controlled toth ingress and
esvess.  The rewaining islends were cubjeet to weekly rsecurity

fnspections.  As frnstallations approcched completion, "restvicted”
el "exeluci{on” arcas were establirhed in crder to uniforce the
sotluy of conrerl ivaticn vhich lad teen dutersined en By the Joint

rotof Test Conmitiee, These arcas were contlrolled oy the use of

s and cntry lists. t

¢olored Lrdoe
The pocsibidity of reconnaissance of the tesis by foreizn air-

cr ot ey olnavines wvere considared, and roLrcnelLility for provwent

in3 this vis assizacd to the vl Tick Grend (96 7.3). A denger

Loea was @edlared aveund Wadweick Ltnll ca 30 Decerler 1607 extenling

103 =iles east nnd wost ond 75 miles rerth ond couth of the cuenter,

ol ell fereion r';:.--: vronTabs veve natitied of whilc, AlAhie i the

Fiozinilfty ef v Veowbive oontunfnticn wios the triosyy veasza fov

P B s s DR M ,'.:.‘.1‘
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tnd. this was gradue lly inercascd c’ur*r.g ¥arch, the sea yatiol 'being -

_on 2 Dccerhcr the United Ihtmns Sec‘urity Council vas infored that

En:u.“tok Atoll ard its territoriel waters verec & closqd‘ereﬂ--‘ 01‘.1'-'

s‘nore patrol was esteblished during Febru .y, both re:ir ard éurface,

sugimentad to five destroyers ead destroyer escoris and dafly serial - . |
searches established., Scme 11 sutrarine coata cts, r.m.siu; in .

certainty frea doubtrul to zetuel, vere rode befere the tests began,
end en 10 Mirch 1GL8 Gen. Il reported 4o the JCS8 his intentica to
warn suorarged s,‘.:'b:'_u-incs Qctocted within the dangor nvea by depth .

charges sad to take any means nocossavy to pr aver it their crtering

the closed ared. - This procedure was apureved by the Jcs, tut was

not recescavy to put into ef fx.‘.t.la

The Civst ard woct urgent security preodlez was to clemr zulTicient

slarff nobers to preceed with planning for the operation.  The ALC hed

(S

establizhed the "Q" clearance, requiring a rull background investi- .
cotion LUy the U3I for ell porcenncl of the Coualssiecn end ita

ccntrictirs v were to receive Desurlcted Datn, as poovided by

the Atcoic Elergy Act, Whetlhier this regairciont should be applied
-

to militrry percorsel wus cifll under discuscion between the AEC ond

r

he nilftory departeints, Lut it vas agreed that all persornel

Fecirletcd Data during Operatlon SALDIICHE wild regiive

2 Qclos i2e. 3inze :uch a elearznee verttred nbeut $9 duys Tor
I

wezensliny, ond clince thic was the flvst :::.:-r:-.t.':on recensitating

lrvge o Sece of each elenyinzas, nericis <ifficultles srcce. 70

-

- a% . - -t - .- .- - LRI ™
ccne with whele o wide voe v oode Of cloruency 6 elenvinses Lo

. : - a—p - .- Fanea® oy L I [ T . PR
Luth mittasy moveniael dnvelvod dn the Dlonning phose and ecooentinl
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;u-'c naint'lined continucus 11(".1.)0“, and the i3I c,x wted a high prio ‘lty . .

__‘, _— - [P

for Task Forco clean.nccs. By tho eid of the Tests. 2158 Q clé.u'ances
_had been initiated, of vhich 1543 had becn g.dn..cc! 218 were out~" . L
t..-ndirg, ard 72 hu.d been cancellc:l. Since o bow..t. ..OO ;:ar:—:ons alr-.udy -
had Q clearances, over 2,500 of the approximately 14,500 pbrsms T
“involved in the operation ware Q cloared, Pevsonnel in the forward ' .
arca net having access to Rastriciaed Dala were recaired to fHave P
aoprovals, ‘c\.scd on a chesk ;.y the 31 of ifs nrime ard fmg- cink

i I‘.cs.13 .

ovesents of perseoriel were also ¢losely cortrolled, Counter

- hd

L,..u.lligcm.o Corps agints wnder Task Group 7.5 cstadlished c.eck
»nts for Lravel at the ATS ard NATS trerimls at .:..olt.lu, Kwajalein
and Paivelok, and on the wvarious islands of the atell) ond on the ships
restidleted and exelusive arcas vere established to hich \.ccess was .
::tri-:tl;.r cortrolled, A speefal texa frem the Awicd Forces Speclal
Woarzas frofeet mirtained a guaed over the fisilonalble rmatarial
tharovghout the opcration, Unznnounecd musiors wero held frem t1z
£ty tino for sight ddentificatica and pliysicrl count, Visitors were

- : - .
lintted to hipgh povermacatsl officiala, ircluling pariticularly
Conzressacn, pilitary officers, ard officials of the Nitlonal Nilitary
Zutablickoint and the AXC. ALY wero roquinrad ta have Q cleainnecs,

1y,

tod no spreifle weapsn data wia givea tha witlact the approval of
Lho Tesb or falontifie Blracters,

A progria of sceurily cuu.:.xticn w15 alco ool ott, This coansizsted
Snentlally of tho fellotns ronivenentse (1) f:outize of sciuili;

e atnb ey to all dack gosup ealnnlerz, vl v lry oo aanitle fop
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£o2ta by all perconnel; (3) @issemination of inforiation through .

vosters, lecturcs, and a rovie; (&) instiuctions to visitors in the

| —-— e r——— -
.

Uﬁiféd States, Kawaii, and Xwajlalein, - o L R

7 A close-eontrol w2s also made of docﬁxents cdfrjing a'mdliia:y .

- : classification or thé AEC classification of Restricted ﬁata. Fach’

. tesk group enrointed a Restricted Data'céntrol offiéer, vto rainteined

- records of all Hcstrictcd Lata within tﬂe greup exd feturnpd all .
docurents containing such data to the AZC thrcugh the CJEF*? at the

end of the cporation. AlL miierial collested or reports iride at the

]

test

-
-

{te were requived to Le elassificd by the Classification Oificer

or TasX Group 7.1 and the oprroval of the Test Director secured

before ‘being sent to installaticns other than the AEC. The Test
Director was responsible for deteimining what constituted Rostricted
Fata within the TauX Foree. M1 deliveiries of Restricted Mita were
rde throush the AXC end all Restricted Data was returncd to the CJIF
for ultizate return to the Axg prior to depuariure of the task groups
frem the forsmrd avea, To inuive the cale delivery of Resiricted Data
Belween the test wrea and malnlind, couricr totms of §-cleared
rerconancl o feoont Tack Crend 7.9 wore coteblishcd.  These rnin-
-

. . - N ol 'lh

tained & seomi-weckly service beginning in nid-Joruvery 1648,

Cenmunlenticns ceeurity presented a serious problem because of

the extencive use of radiczhine cenncetican sroing the ;ultiple chips

1 2 fslands frvolved in the op milicn, To mfninizc the dangor of |
vanitoring of cenmtenticas Ly an uniricidly rover, a corbinaticn
of wery hich frecrency ekrnnels, low power, il ccde wards was

aw,

rilsrled Yo, lumitous o008 choths of the ciroulits ompleyel for

Inten-Taok Ferse corcnnlentizn vioce rode enl undoniradle practlicos

(4!

i
.




brought to the attentién of the unlts end individunls concerned.s

"“-1(-1'0 resained, howevt.r, an u\h-.rc-nt c:l'-a: in such n. lar, c-s..ale use

" of fadio corrunication. Beceuse of‘ tir.e limi tations this hs.d. to ‘be-

cccepted. Standard cor:nnications sccux"ity LCASUNeS wore exployed

" for the inco: ming end o.;tL,owng radio trmfic. No fortl censorchip .

25 applied to perscral corres pondence, this being left as a r:.,.tter

of tndividual responsibility.:?

Bascd on o conelusion thet shotosra; ﬂu consuituted the rost

se

revealing tyne of 1rt 1iperee inforvation, rigid scewrily controls
wore applied.  VWithin the C:_JC-I" ticnnl oven the FOBS sessica or vuse of

hiotogiarhle caulpment -OT SuD] ]i(.'a by cnyene othcr than officiz)
T 4 ;

photesrazhers wag forbidden. Thes scacd stecinl,

£
(s

individuals weore

]

brdzes. A1 weoson photesra vy was handled by two Lcr:.c::s'i‘ro:l Sxndia
Corporatien-<Messes. Uley and Svecncy. ALl r©ilawes issued i‘ro-x a
central roint--Zalling Field--vhere tt was earked with ea Individux_all
coda purker vhich rorained on it cnd the vesulting prints.  All £iln
v than conveyed by spieizl ccuricrs to the ofrfielnl plwtcirerher
or cemara evew chief, wio recordcd it in a Fleld Iswue Log, vhich

3 inventoried by, a ruprcscﬁfatﬂc of Tasik Grcud 7.9 All exyoced
filn was treated es Top Sverct-Restricted Data until processed ead
classificd. It wnag covried back by speeinl ccuriers of J-2. Sirce .
the Tack Foree would be Aigsoived bofere vrceessinz and eliting
vas canpleted, the AMC agvedd to ecouns eonplite suourity cc....rol

of this phnre fron the Legirninz., A cfile letoritory wne estadliched

In the forveird nvon feov a.:",,_;_*..y reetenstine, Lut nonooval by th

Co7-T or the Do % el Sotentific Blroctsrs woe vrosulved elfove ooy

e mintn sl Ty v Soeurily
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gfg;cér, Task Group f.l, essisted b} roinitors from Tas?_GrOﬁP 7-5. - St

.

Film ¥assed by the AEC as-conta;ning ro Restricted Data vas revieved

..

Tor military classification by a's;ecial anel of officers fream the
}t-FS'-\'P- 26 : ' ) .

.
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Legisties -
It has been said that the core of SAIDSTCIE was logistics, end

this 1is true to the cxtent that it iz fiue of cvery large-scale

atlitary operation requiring en overscas rovenont to & sporsely

repulated erea within a linited tire. The dercnds for repid orgaale

porinibate S xe

=ent ard tracsyoctetion of

zation, planningt constructicn, procun
both eorimon and urusual types of equirnesnt were both cexplex and

hc&vy.. Te roct the doveloping probliis a serics of o velneats were
reached emonyg the partiéipating azcielies for hondling of the various

logistical vesponsibilitics, end fncofr os possible thuese vere .
distributed on the tasis rost lozically In accerd with custcm:;y

waipgly prcccdures in the area.  The roina) scrviee cunply sgencices
were responsible for providing units, cifps, end indiviluels with
their fnitial susptics erd cquipzont. . The ALC was respinsible for tha

Procurciaent of technlenl gupplies end couinsent rnot cornm to mny

[

cetvice, althouch in rumercus coces the nilitorxy sorvieca netunlly

rvesured thaece iterms for thenselves onl wore loter reirlurecd Ly th

Y =itle for thc

0. The Cenander-in-Chtef, Pocifie vleok, was rocpincil

N ——

lozistic cuppsrt of the lnval units of the Tack Force, €5 well g for

-

the raticns end potratewa campifes {Ivh) ef the tatk e
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type items to Air Force units (exccpt a8 above). The Comnanding
cb.cral, Seventh Alr Forca (later redesign tcd the PulelO Air Ccﬂ-

nand) vas respon51ble for normal snuport servico to aircraft and for
~ss*st_nca in the rehaailxtation of ﬁ-ajaleiﬂ for TasX G;oup (£ h-

The bulk of raterials for base constraction was procuer from
available fiwy and Navy stocks in Ozhw, T, H. Iiens rot availzble - .1
:hcra vera procured in the United States thro '~h Washinzton head-
varters of the task foiced The noremal channel of procurc:ent “;

sough the task growp ce: manders to tha supply agoncies, except

hat Avay typo itcess were rirst th itted to tho Task Forée J-I fé{ .
zporoval and proccssing, 'During tre oneraticn approximitely $5,000. -
tons of cquipment and supplies wont into the opcratien, of which

Jtout 30,000 cama froa the Uaited States and 25,600 fren D:hu.. The:
principal shipping agencles were tha Naval Supply Centers at Peard .
Zurbor and Ozklard, the Kaval fdvenco Pase at Port ifzencmo, and the
8- Feanclico and Seattle P33'3.17 |

Tho Llr rorca and tha vy wore Li"uﬂ Ioint rocponcibilily for
tha air rovement of supplies, 2quipsznt, and prrucnncl nocessory to

.

tha success of tha cperaticn, and this resgensibility was passed re-

speetively to tho Alr Transport Cemmand and the Haval Air Transport
S-Lvice, sinco it was deeided that tho prodlea would Lo hondled by
susasntation of tho regular corvieo rathur thon the s:tting vp of a
tpclzdl unit, Aftcr discussion it was aleos decided that the Air Trans=
ort Sorvice (ATC) uwomild Londlo all trancpast of supslles and perzeons
el othor 4han Naval, which werld be hosilad Ty the N0TS. Curing tho

b Ny

Stirca of Cpovibticn SAITSINE the Alr Tooncpert S.oovlco teved A tatal

$3,055,'53 pounts of curpo, mail, ~od prisanives fa cxatt £I0000
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for 1-1sson£.,erv- i5 not available, tut 11‘. vas known to excecd 6,500_.

- ——

this vwae by far theé bulk of the air transports for the bj_:cration.
Air trensport will be discussed in rore detail in the followlng
cﬁipter.la _ ' - . .

The rain kezdguarters of JIP-T7 vos graduelly remcved during
Jaraary 19;8 to Fort Shalter, (lh,);’ whore i;'cr;d:';.::wtcrs iT-7 vas
olfic;alq o;e::cd on 15 “‘-:urue.rj,r, abeorbing JiF Forward. Washington

I:e:.dqu:;rtcrs then becene JEF Rear. The JiF waval rlotilla, irclud :.5

the USS Mount MeKinley, wiich sorved as the coronnd ship, and thrce

others, left Yeruinal Isls.nd, California, by 1 E.';:'ch. SAiter pﬁeking
up tke headquarters s.ﬂu’ on 8 March at Henolulu, the rlotilla pro-
cecCed to Iaiwelox, anchoring in the lazcon cn 16 Mrach.  Ia addition
to heedquarters personnel, it c‘.rmcd a rator part of rost of the-
tnrk greups with the exception of 7.2 (Airy), vhich was elready o_n'

the ceene, and 1.4 (Afr). Toe rletilla was coreencd by five desircyers
rad piven alyr cover by iy patrol plunes, It falleowed wmrtinme prceede

19

ures, including bleckout and zigeassing.

Coastnieticon Frorran®

The construction progran for Opcraticn SAIDIICLE was of great

irzoriance beenuze of the cc.olex choarneter of the nicaie detro tin

teehnlques ond test fncthientatten nod the lenzer rao

.

e cofeative of

>
cotrblishing a rermanent otente proving poound.  Unlile CREIIRCLS,
a jarge oot of the persannel crd nearly nll the Irstiumintnticn weve

13 Le chere tased, L0 all e etenie Nenls wose to Le rized fren

Ly, Lo MU CuPae o " . fa. . el - F . =t
[l -3 LaTol LRCLOTS, C.;.l‘.:-l ta the leral sivotizn bt Dol ik
B - Fo. X - - [N . - ’ [ YN - .. [ N N -5
S tein, ek that Tive ralee vnco of eis o tlica st te
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undertaken: (1) rchabilitetion and s .:*.e rew building of heusing and
other facilitles for porsonnel ‘and aircraft; (2) rezing, leveling,

ard soil stabilization on five islands; (3) ccnstruction of firing

7 ,urd vhoto towers; (h) construction of specialized buildings for

housing end prott;cting test cquipment; (5) constiuction of footings
for test devices. | ) )

Arre.nga':-:nt;; for re hr.oiht‘.ti‘.g the Enivetok focilities begen
with the visit of Gen. Iull end his yerly (izciuding Capt. 3‘355‘?11:_

Frezan, Capt. Hill, and Gen. Kepnar) to wurvey the test site in
late Cotoker 1947. At \bat t-r-1 % vas ogreed 'ch;.;t_ti‘-c' Avey T"-'k
Greuy (7.2) weuld acsune res ;:ca.mb:.] ity for rch:.bili-l:.s'.ting the housing
and living facilities, loit f:‘c;-; wartine cecuintion, vileh were
Surfictent to quarter at 1cn.ut. 4,000 porconael tut were in "‘ry “‘;cmr
conditicn. It s doeternined thet vorl would be fnltiated Dy a -
Provisionnl Zittnalien pt the carltest posaible -dntc. “Mis unit venld
cernsist prineirally of Awy Englnccrs cuziontad oy invy and Alr Fovece
delneiiints, and veald drew surplies fron the Conennder, U S. Ay,
Peeltic Arca (USAYEAC). Engebi, Acmoa-Blinirt, ond Runit were selected
i:5 the Zero islands n.t. the e tine, It was alzo arrenged tlat the
Scventh _Mr Forze wsuld cundly an Avinticn Enzircer unit to ecastruct
focilities Tor the AMr Tk Greud ea FEwvalaletn.,  Iore cornstiructlion

L

tezan by 15 Novendher, since Lhe cenctiucticn unid fa question W=
tlrendy ca the 1sland. |

As o zeoult of the chove crranzi Lonts tha 12550
Zrrefncer Satinlion wos cetivateld anl areivel wb
rhor ¢n 28 Dovelee.s findsoualt o oty unlonl sl

cinollog o cnmat ity rnd o oot thae vy T Thrt Cel 0 1.2,

e ,.-.-J .
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. Meenvhile, refloct mg the iz:.cor tance etioched to tha constructicn

corizioded by Gen. Ozden;, which reached the ccene in late Dccc.r.:‘ocr..
The core of the task group was composed of the J.Bth Englincer CO struc-
tion Company and the 2d Eagincer S'oc\_1a1 sricadc, dratm from tha |
hestern Ocean Dtvision oi‘ the Coins of Da,,iner.rs. The Division

a‘lfo l'upplies all, coa-_on construcetion r'\tcrtal ror the tas.{ Torce,

program, en Zeslneer Section Ld buen L"c’ded to the tack force staif
der Col. LCavid H. 'mllr.-y, UcA, 685 Star? Bigineer. This secticn wasg
charped with .,umrvi.,lon oi the ghzses of the constructica prejren

vhlell vere the exelusive responsidility of the task feree, freluding -
the prererabion of plans for the vehebilitation and ceustruetion of -’
leousing and utilities and for the corollary tests of the Jumed Scrvices,

25 well as the actual construction tazed on these decizns, the consbiuc-

ticn of dvone afveralt focilitles, ond cortain other tyresg of constinn -~

.

. 20
ticn for vhich reculrcements and plens were rroparced by the AEC.

The prerovation of requivemunts for the pormanent uocving greund
vas the rogransibility of the A%C,  These were prejarcd vy Dogk Group
7.1 cnd lurscd ewer to the Staff Enzincer for inplementaticn.  They
covered the pr«.p“x.u. fon of terraing ficld erngincering, including d.“.-t:?.s,
roads, and reepared beaches; and the ecnchiucticn of tpcelally c.._,inurco
ctiuclures cuich as towers, blast fcotinzs, shelicrs, end gerra reanuwe -
rent staticra.  The Qesion cnsinecving of the syecielized frcflities

(o‘.;hcr Tkon thooe for the iliin wts) were aloo the recpensibility

of the ASC. This howvever, wos porfoimed by Juwelssn ard Moreland
Comrany, of Caxlrld o, Miioschisolts, unlar oox-conlinet to I"lzeriin,
Girmeth-usen ord Guier, v.ic1 re ol tha prinsiznl centreters Lo

the ARG Ter ecriafn otler agpoets of Cresntien L aNLLIL

- -y
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o Coerteain constructlon projects were elso carried cut by private

’ .
__:,, - . —-- coptractors. Thrce 200-foot towers were roguired for_r:{unt‘in}; the -
j ‘ atenie bd:ﬁbs, and these h;id_ been _Qrcl'eréd fo;e};a:dcdly,by-' i;ha j Mon) Alc::as ‘ )
; Selentific Labomtbry in 19%6. ‘I“c,{ '.'c:;e ervated under é. contreet . .
E | by xorrison Krudscr:-P-cter Kiewvet Sons, ‘I::cor'_:c.ate.i, alcrg with the .
t ‘ . four 75-fcot photograghie towers. It via found recessavy to Joia .
- 3iiJirl to Aczon Island by a 7C0-Toot cousevay 30 feet 1a width, and
T this wos constiuctsd under contraat .;_,r the Hawaifan B &éi:g Cenpany,

Lintted, shiich also Luile the feundatifca 7or the photograzhic tower .

which vas crceted ca 2 coval hend in tre 1o

The 1;‘-.yin;; of ccaxial cables Yoth undermater and undergreund s
e consi@erablc const.':ucti oa crerition., Tre subirine esble phnse,
requiring the layfig of V1,050 foct, wis bandled by Task Croup 7.3
(Raval), ard this group assisted the Sefentific Creup in layin;g _the-
urcergrourd section, as did Tack Crcup 7.2. )

A1l the test Lslenla swere densely wooled with coectut palns with
the cxeeptlion of Fozddi, viich hud been elunrald durling Jipracse ond
fuerienn ceoupation during the vare Sigirl, Runit, culd lerge [.oris
of Acoan ond Rojea ¥slends wwre now sintlnrly clenred and levelod.

Large scetions of these, prriicularly in the vicliniily of the Zor

»

+
towers end gorma stetlons, wore acvered with asphnly, o7¢d, or trented
Uith eenent to stabilize the ceil as rmich ng rossiile.  Liis phne?
of the conziruction, entively porforzed by the tvowp laler, of Tk

Croup 7.2 compriced 221 reres elr-red wrd pradel; 165,435 viusve yerds

3 : : . . N S, .. -
of bitumincus pavicyg; €),100 corre pords ef curlnee oflin:; ard
k- -t~ -
Ive Yenting Jirije

22,000 cqunre yards of co.b ooil s iiticstics

Jor Yetenn plarig wore 103 conThoun
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Bii,jiri Runit, Ani;{a&nil » and Parry; these belng approxirately .

. vy,

— 60 feet wide and 500 fect long. Erccllent lh'ldiru_, strips suiteble

for ruch lnrger afreraft alree.ay existed on Enivetck ard ‘Enaeht. T f i
P
_ 1or:c on the grading bepan carly in Decerder, waile at £3:e samg - . '

tine a survey was r;\.;: of the islends. This was cox ‘lct d on 20
Doccrver 1947, a'\d work oa the tovers fnze d ately oew.. . A1l towers
were cc-‘*ule\.c.d. by 17 Fr:'bmqy 1948, a rvesult consideradly £ided by a
tost erecticn by t ol cont*ac..or a% Sardie in ;.ovc*‘* e photograpraie
towers were o standard Favy design mapufoactured by- the Intornacioral
Bcrriék ard Eguipment Compony. It was Teund nocossary xtp ereck only
feur of the six shirped. . Scrichs defeets aupc-m‘cd 'l-n the Zero tovers -
varticulnrly in th-e holsts and electrical aspocts, aud these eansed
;1‘.-. ssornel using then cpnsidcm‘jlc dirficully axd cere poril.s It wvas
aceescary that all Zero and photographie ‘toucrs, &s woll os rony
Lnstruoent stations, be tied to the control station on Parr)r-Islt:::d.
L-yinrr ol the enbles Ybegon on 5 Januvaay end was capleted vy LY .,.r*h.n
Toe pringipml ecanereto consliuctieon involveld thowe ti;._i:‘.;; stations,
theee blest clructures, eight gerza stetlons, nunercus ifcpt_ings for
- rvoaunting vlest seafurement instrurents, ond winch tases. The tining
stations, lceonted 33CJ fect fren cach of the Zovo tc.n.rs, were oo
stiueted Lo withsolend 13 psi end en {rngulee of 4.5 psi-ceconds.  Thelr
rdn purrase ves to Lonse t"e clectvenie equirsent Tor mozcwrerenia

of troncit tinz and Valrha " The Blrud strictuves wore ciziler {n

Farnese and Qoston Lo the tintng ciatlens creclt that the sircizth '

-
et ow b

regairemonts vore dot as ceverve beentae of Lo e oTuites alstince

. - - Y Lrer! - ma—
(2020 fuct), rooantirg 40 10 vot ool b opstezonards, The S oma e
sheotleong wnove Baay otatrite il Meos enotrustsl an vasfcis {e2nnds




at dist_nnces ranging fron 2250 to 5h00 feet for housing cquipment

for n-:-asuri ig the azount and character of gomaa redintion frea

* -

the cxplosion end atouic clcud. The prineipal 1-cou£rer:ent for these -
'h.:s a high dearee off resistatce to goroe _-,---*tratmn, sirce the .
\desired radiztion wus 'to be intircduecd t';w'.::.:;‘l col 11: uting tutes
contelning varicus ;a:.:ouaxts or torencarbide cteerber. The concrebe
iives to be c::-_alo;:c-d for these buildirgs was of great Inmporience in

\
t.c‘hicving the varicus purgoses Intended, aud v exg J\.It in this Ticid--
pr. Roy W. Carlson--was breugcht in to suncrvise tr.is ratters  In the

erge of the garea staticas a nix conteining LTizonite end a L"’.:;_;e-
pereentage of small rietel .,c‘"* s used to citaln the desired

ch racteristies. The constinetion of blast fvotings and wirch trses
}_‘;:'s.-scntcd no particulay rrodlum.  Alicoether, 2,530 oulic yards of
conercte were poured, end this required {hc 1‘:.":ric;‘ fon of 2(,506

cgaare feet of forns end placcrmant of £02,655 jounds of stecl 1Hn1orcc-'.

~-_.::‘.ts.23

To deil with the preblaa fipoced by the (lysicel sopuvation cf
the sites by wter, the four puoovizional cunineer eonyonics woere cieh

-
quartered en a separate iclend--the three test (olonds and Dniwccok,

LVomts were used Yo regotinte ihe chnnncls Lelvoen the tost iclands,

The orfptonl troraldt dnte fov cceolaAicn of wonstmuziten wais 15 Movch,
- .
whea the Seladifice Doch Cooup would crrive o togtn nsinilalics of

the fnstrumontatlon.  fetuslly it wis conmnidencl &2 e cniy 89 [ov

- R «, ., e PO T P A & . S
eont capletey bowivee, wotk ca Thz Ui ofte of the Tirot test, Y3 o2 '
.
. nF oL - <% - - .. - - =t -
WaTiy ocenpdote tht the crtenvicns el o e el dloir vnak
Seen YA Tep - PR T ¥ . Bl T,
P A -t.tt-l-j Teiwtd Lol -I.:.‘-‘-‘. ca L :' -»hn A LTI I LS
~ == - - - S - " . - B - & -
St l o ndY nh Lele sl sl e o ooy T sy, Dolir W
I‘,'.
H - + - g * ek - Wt L ] il
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" “Final Arranoements and Test Qpefations

- Seven weapon asserblies and six n'uclear charges had been

delivered to the Test Director at San Pedro, California, in late - : 'gg
e February, These were carried on tuo specially modified thy'weapons &
; ships, the Albemarle (AV-5) and ‘the Curtiss (AV-k).. ALY wegpons and N
?ﬁ?l weapohs pafts, except nuclear components, were carried'onliho Cu?tiss, oo ;
:%§: - where all assenbly work was also accomplished, Tho Albemarle was . :
,éét fitted to serve as a 1aboratory ship for the members of the Scientifio
?ij Test Group, whom it housed. The U.5.S. Nount McKinley (AGC-T) served i
‘? ? as the command ship, housing the Commander, JIF-T, the two deputy
l cormanders, and the Test and Scientific Di:ectors, the Conmand, Naval- {

Task Group, and his Staff, The other principal ship of the Task Force i’
was an escort carrier, the U.S.S. Baikoko (CVE-115), which served as 1
a base for the helicopters, Timing and firing, however, were carried

out from an elevated station on Parry Island, where the sequence timer,

U e e — o

a series of cams driven by an accurate electrical dovice, closed at
proper times the numerous switches which started the multitude of ine
struments and cameras, and then finally armed and fired the bomb.,

Because of prevailing winds, firing was done in succession from

e e r——— -
. - - -

the north to avoid radiocloglcal fall out on the unused sites. For

a similar reason--to keep radiological fall cut to & minimum on the

Zero islands--and also to gain the advantage of the darkest portion . ' i
of the sky to servo as bachround for the Teller cxperiments, the .
towers were placed at the western edge of the 1slands. The dates of

the shots had been set approxirmately at two-week intervals, pubjoct

to favorable weather, bteginning 15 april. The tizs selected for fir-

ing represcnted a compreniso between tho reguireronts of the Teller
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experineat for minimun light and of the Air Task Group for sulTle tont

~kt to opercte their droncs. A rmorning leg of ten mimmtes betweea

‘L‘Ki;'l#ﬁt ot 20,000 t‘eet and on the surfnce perrfitted selecting an H-heur

oxi m.tely five ninutes £heed of light on the surfrce. It wms

ey
e
-

!:5

aod Lo bLegin collccting ooceicers aud €2ty ten pirutes arter

mionl
st
H.hCUT, iuclu-.,.lnu air an d ground sarples, rotoeriels arfected by

s=d.etion, aad var'ious types of aata, Soizz of these would to

trocdictely flowa by C-5% Lo Los Alsnas for axalysis.
Jolnt TasX Force T wos fully esserdled for the fir st tfe with
o nrrivel of the Icy.x.qa\.r..c.-s at Fufwetok oa 10 Morveh. .~.1tI~o"~

the Alr Tosk Group "‘u:"‘.l..&_-d baccd at Xwajelein, 370 niles awuy, there

] L] -, I
w3 froquent end rocdy ecrzunleation. Tae veried r'ron 10 Mirch to

5 Aovil wos one of prcgaro.tion fer ©X {or Petuer M-RBay) Ivy, which

wonid rchearse the orerations of X-Dny. A coasideradle crcunt of
- 4

training, particularly for the nighly cenplicnted Alr Foree opaerotieons,

.k

ired to be sceciipliched, nnd nearly ell the fustuweatavion re-
:nlindl Lo be ipnstalled.

The iz guide Tor operaticng now beetme the opersiicns plen

L LoLn
~h.ich ked been prezeved by the Seientivic Unit {(wU-7.1.1). 1Its 16
pnwdes provided & tirme schoedule for overy significant test activity.

e the priznedpal funetion of the military clamcnts of the Task

Jeore wg ta previde lot;iu\.ic crd sTeelnl types of cup: oy
Lotz this deecuwnnent heenme the banis Yoo @)l operaticinl crders

., * - -~ - - _—yae P - . Y 4 - -
: % Foree il the Tasl Groups,  Artivities nenr the chat tines

L s

Y 0 cove sl ia pavtleular Qcinil, and plitoush elangi s vece pvovidad

”~
Cal
(4

SR8 vy fow weve nigensaiy.
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- Hount MeKinley on the way to Eafwetok on 11 an id 12 pareh 19%8. Tae

A 501'1(.’.: of cormand pout cxercises had been held on benrd the

-

.first t«.lescoucd 1 sirnlated for::\ the pctions of the u*rue days

preceding the X shot. The secor.d. sirmleted X-Lay dows to the dispaich

excrelcas were rcoesserily

[+

of test comples to the United Stetes. Thes

1imited to the handlirg of theorcticel situntions which were fad into

the cemzunfcations gystums  They were intended to dring cut the type

“ua -~y
ol prucvlens which r:-.:;n., crise during the cetucl tests e2d to 1linsirate

e cizimnd or siodf nction reouired.

$X Doy, held on 8 Ar-ri.l, vas & ccuplete poehcarsal of £11 deteils

44
-

T Y
ci

14t

of the cperations seheduled for ‘( Day u:-:cepf. that no fissiong
caterial was poved. Perfeetion of the ewvaiuatlon plan was orge of
e siveiel geals at thi ti::er. This hod veon.altored orior to X
Doy to srovide that the feur pajor ships, instond of noving cut _i::to
(e opon sea, waald remafn dn the scuthern end of the lezcon Guring
he lecls, alorg with nvcessery conll crort. A conercie-Tilled
ivietice vomd wog ploced in the Lower 0 Angubi and the wxpiosicn

Siraleted Yy firing a bank of photo-flash bulbs. The rchezroal was

follewed by o crn.Lr e o 10 April, tut enly nincr encupec in rrecclure:
wore rude, After the rehoenrsal was follewed by the cuceccoiul chot

28
L

¢ X Dy, b oms dielded to coneel the rebicrenls for Y and 4 Ciys.
Avur cuceesrial cenplotion of the ¥X Doy rihearnal Tinal o

inraticns Togzan Jor the rfirst test. There vma only ciw

vicn feen the oohiiluded cecnence of fesis, &1 o _cnenent of e T oLt
SO0 e Rlueg ns the reonlt of woenahor cantivinas, Sllee each IR

Sl ol LY wis vocoitlo 49 ehtzox the e tonhs whlen viaid ool

Sodlaadlninn eeaneilaticon to ooy Toas s Tt isa poweratag the

] - ' 523

VT v ——
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. . .

" “sclection of the three weapons chosen and the general results of the

tests are discussed in & succceding chapter. “The chots were tiomed

as follows:

a

_I_)il_s_'; - " Date - Feur — Island
X  15Apefl  ofif m.ucoi .
Yy Ly - o609 Acuon '
Z | 15 ¥ CEO% Ranit
The tice was.sct ik h3.minutes before swwrise in cach case, for .

sens alveady given. Fical deteamdnsntion £s to wlhether a specifie

.J

res
ueapon weuld be rired wus nde. by the Cor ;.-h.dcr" JIT-T, trscd on the
results of a sories of reetings, prior to c¢ach test, the first of
vhteh wis held ot 1200 oa D-Day mi:us 3 end the lest ab i-heur rinus
1. Sinee 2l chips, airerart, conipnent, in .:u'u'ts, and personnel
vere ready on each cecasion, the principal factor was the weathir,
Culy In the case of Y Doy, vialch wag postioncd cie ey frea 30 i.pr'..l_,
vas a chrnge neecsstry.  Winds of the propor dircetlon and welceoity
were recesioty to prevent soricus rodioleplcol I‘o.l_l—-oub o unused
Zero islands, chips, cad islopds housing percennel.  Rafn or heavy
cleuds wore alco not desirsble, altheugh there wore seattired chowers
cust prior to the chot on X Duy whilen failed to i;‘tc‘.'i‘upt the c}gcra-
9
Rc1l-un

It oy te oald that throe prireiples danirited the roll-up pkase
cf Gpevaticon °"T3TJ:':—---;cl;‘.'L:;,r el eniege, ;..,:11."£L;,r,. el vnintetence

me beste raflelcrly of wony siYitiniy cpenation that oo

v alsae s

R

is pnvy of

=1
v
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1 roh-tnd Tl way, sob it s S re MYzl in
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: | ' '
—— e _Ficld. Orucr do. 1 of the Con-.*... er, ViT-T, 1Lk Getober i9?+7, vhich . ]
airected the task group coricanders to prr.tx.rs tent;.tiv.. roll-up pluns | :
- .- _f
. - for px.r.;om‘cl, cqiipment, and fecilitics. 'I"n'.S.. "-0'*0"9" , Vag prevents .
| ed fren beconing a ratter of rcatxr.c rondling th rcush tl:c focts that '
lerge encunts of cor“u:lico.tcd. ard cxponsive cc' ivn .1t hed boen usod
thc ececountability for vhich was frequently ~c1..~.11y complex.. I‘G vag
als50 necessory to keep in m‘.n the inmportant _‘:.cts that e &..l‘n'ui‘.ck
hzd teen eiidiclaliy ooleeled as tre sitc for o uul"'.’::‘u..t a..o"t\. yrovm.g
grouzd and that the se\:tﬁ- iy of both the ilzgtnllati;11 crecved ard .
the cxplosicn site::. Iizd to be prctr:cfcd. . ’ ) .
The iccessity I‘or leoking cn the ctoll os a penarent rroving .
srourd was reardh nosived in o rencreldun of 2% Doewnbor frex Chafliuan '

Lilicuthal of the AEC to the JCS. EFe inifeatad a protebla inberval
of two ycars Lobtweonrr fests and zugpested thot the Cozander, JiF-T,

end the AZC vork cub detnils rejarding the raintonnnee of the proving

[ Y —

5ia

prowtd ond the afcpseition of prepovlty.  The OC5 meolpadd this renjoe,
bility to the Tuck Fowree Corzander on 20 Februory 1698, Meciadiile,
the Tack Foree stedf kod elready began civdy of the releted preblung
of the roll-up ard the rois benznee of the proving ground. A ctandby
plan for the rroving cround hod boen [repaved under the divesiicon
. .

of Ceaeral Pavler, J-3, eod a wvell-up toord had been sob v ioelud-
inz rcprcse;‘.tr-.‘-;i'.'c.? of the nilitary cuovices end the AEC. 10is tenrd
vas reoponsidle for thie srogoraticn of Fleld Grter llo. 2, wiiisch w8 :

I - ) . L. [P T R . - - . P
focucd en B8 Mavel rnd oeoteblichad Lasia Soalluy nnl roaedioes

- b T Ew -
clocliz wut e cperaticns Soseizl rol onelbiiltics were nosigncd t
N L)
- - - - - - - - vom - -
Cotl el the Lanl o rorud e antoos Incdtivicn vy the dlopnsition of
L wNais pariwes Y, Loty enl oIl Jolle o depnolioy fida
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fnLWLtOk. TG T.2 wos nmade Ye Sﬁonslble for nrep iy tions ashore far

-

s
_futprs tests on Enivetok and wes directed to a siat 0 7 1in its

T rollaup activity, CIG 7.3 was assigned responsibility for eny naval.
prcp1ratlo1 of thzt tire fo¢ future tosts, €20 7.6 was directcd to
pr=p=re a rediological safety report cn the corndition of the ztoll
for the use of the comuander ass1gned post-Sz rds;one responsibility.
211 Task Group Comzanders ;nre direeted lo n"1p:re withdrawzl and
.roll-up plans within tuo wceks of the order and to subiit opevatiemal .

reports by 4 plus 15,

These insteuctions stiil 1cf£ the matters of tha fulure sccurily
ond :mintensznce of the atoll unsctt lcd ard discussioﬁs on thcse con=
jru.d during Harch and fpril, Oa 28 April Ganurnl Full notified
: ~ the JCS that the roll-wp pluns included preparation of racilitics
for a cuz2ll gurrison on Eniwctok and rccormended that the JCGS approve
and obtadn ihe concurrence of the FEC to a tronzfor of "111t Yy

respensibility for the atcll to the Comruoider-in-Chief, Pucifle, on

. or about 1 June 2nd that it nnke finzncial arrapgencats with the J2C

- -

for support of the garrison. After obiaining cencurrcence froa the

e L

#FC the JCS in early Hay dirceted the CIiCPAC to assune respeazibility

v om dEme

for the atell arnd proving ﬁrcund, spoeifically roguiving Lin Lo @3-

tavlicsh a gorricon, nmaintzin L“c status of tha atsll as a clocud (rea,

-

sadntaln edcoting stoadby freilitles, rednt-in hevsing sod rosadng
' frellities for seientific oot survey portfos no% to cucuid 50 min ab

e -

cae Wms, and provide reeccsavy riiloleglenl willly miniuriss IR

EL I BT

v LN -
o Sorndly rith the cenaluslans ronshod By tha Tk

CLva provield enly Soeopoaconl cireidiaacr of AR a0l fo poevint

ew
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-;-,"'otof'l‘ﬂp_hy, ar.d extensive trespassing, * It waos ﬁluo sta.tcd th1t a

Jor: 1.._ncnt. guc.rd cn the Zero islands nced not ba normally ne.mtuined

for the garitison. The Table of Organization which was prepared bl’ '

~ thez Tesk Force, included 8 officers and hl men of the Aroy ond 7 Navy
'~ enlisted ren. Later a small Adr Force detachrant was added .20

The sccurity and rzdiological S.lutj pha of tha rolil-up :

closely related, since what would reveal destrictad Data was also

requently dongercus to approach or handle. fThe roll-up wis thera-

e
fore particularly cosplote on the torget islands, althoush cven here

nany corprorises were nccehsary, Tovtunately, yov**a“ot observations

revealed only a 52211 deposit of plutoaiun in the craters, a resulb

Which sinplified the problem. Tho conerete tover feolings on Engebd,
which showed 2 com-mq:'blo cncrustation of pluicalun, wera blasted,
oot buildings of the Curps of Engincers and the Furcaw of irrds and
Cocks wire blasted or rolled far from thedir positiens, as wgré thro -
1ast Teotinge, Ceont-rinated cquiprint was dizposed of by durping
it into ¢uip uaters  Worning signs were posted In scveral lznguages
ncar radiolegic .'L'L_,eP sctive areas,

A constdiridla cnount of cquipn nd was dectreyed during the
Leata or o eentininnt.d that it hed to be digpozcd of, lewrly all
salvigentle chnifzint was relurned o the Unitad Stables cuccpt thot
Loft for tha uzz of the grawicon, since it khaod beon deeldod thnt 1t

vonld kewiily curvive wnture local cendiitiens tho pretidle twa yeors

wofore Wy onead tonbo, Delura ety ols bogoa en 18 DTech nd were
ceraleled by 15 Jine, OF thy cpnvactiaately 35,000 tors ol enyg
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by or charged to t..e fEC, Those w

Tbo priseipal proble.“s faced vore

Hud 1n

:'..‘,but-i 8,000 teons were returncd,
tho eck of packaging naterial, mich of which had been expe

construction, and the difficulty in ic!c-ntif}'ing t.lu‘cugh_prdperty

accownting the ovmership of various items, prticularly those toushb

*

ro to be shipped to the Ga¥lar

waval Supply Center, California, for inventory and disp osition, -

Test installations left in place on the islands, SLCh as the

gomay timing, and blast staliens, wvere given liritzsd protective .

tyeatrent, The gemma stations wive coated, inside aud cut, 'fri.th

a:phalt to discourage further oxidation md oxpa J.on of the jetele

lic content of the concrotes Tho metal rittings of the three types

of stricturcs wore coverad with co.‘::ol*ne, and the Luildings were
¢ buildirgs, tho control crdles, tha emuseway, and t"'Q
oo Levers wore the only test dnstadlations wirich night te used .’m

a futuvre test, aind all were of deubiful perarnuace as fealures of

e proving grevad,
e et well provided for in regird to cunrlors nd scrviee Luild-
inga of varlous iyp:s, as woll s with such cquipnint es sizll alr-

vovers, Electrie gererzting, radio

crafd, vekicles, boxts aid priro

corunication, dics

L‘\

alco previded., Tuildinss In roor condition wive razed and othor

uhich nizht bo ueed In the fulure but not roquired by the girrlcen

vise Tenovatsd to ~iniidzo oo .,:.rlo*':.tic-n.jl

L rumbee of covora eriticisrs centirad cveund f

rineln 1y feon thay Toot Dlvcctor cad fic Dircelor

-8

".¥. Ly
ha Galantif

Aoinjer difffcully wis unlenbhtedly 4ne lmek of a b ergnnlucd

b I4 wey ot frpozeitle Lo

The suall garrdson and ponsibla visiting parties

o) distiltlatien, znd refripgeration facilitics were

ke roll-up cpera- .

e E————




-

S

.
-

dotcrmine vhether a glven item of cquipmant wes purchased with AEC

funds Orrotho“W1SG.- Also, ruch propgrqy not returncd was eL;)ly . ' L

w*itten of f as exaended with out further .ttenp@ 90 ucount for it.

Thly led to a recor endation by the Tcst Dircctior for tho e: plqy*ant C .

of a co“rtroller for future test operations, Other criticians rs- . ) .
- ferred to a shoriage of raterials znd manpower for packirg, lack of T ‘ l

an acequate plan for either destroylng or guafdinu a1l Restricted

Data eft on the 191&5&5: failura to allew pu111clent tine or plan

properly for satisfactory reports, hrd ugllect to dering adaquately_

tho term "pornidnent provin g oa"a" or to take profer Qrescrvztive

rosares. The Scientific’ Dlructor pointed out, for instance, that .

" ths lond terninstions of the somtwol eables wwre peorly protected,

that tho sueviving photozvanhic towers wora left wpainted, that un-

coated metal piling was used for the cruseuny, and that the conerete

bLuildings erected vere hardly lilely to be useful for fulure tosts

cvent if they sovvived, [z cencluded that as for as cxisting sinmve-

Lares wore conoutinod a fuiure en.omuticn would Lo werse off thon

Cacration SMIDSTOL, 2
- -

Althe '"h these eritfcisns are difficult to ascess, 1t appears
fron the reporis of Cpeyntion GREIIHOUSE wiich folloucd two yvars
Liter that they nnd foce foundatien, 1L the slecl struclures aod
cquipnint mratisacd atevs wero doteriorsted teyord use., st of tho
conzreta siruetures rad teca covercd Ly sand, and sinee ra mops of

thoir locatfons could ko legntnd, thoey had to ta feund by soundings.

273 cnusewzy had to Lo ek .33
vin-ialny .
Throennbt of Coioabton SINUTIINd w s ot iy e MY g antin e d




fchﬂces. ;ccordingly, curing Ostobor 19&1 the Ate.le Bngrgy Cou L.

"‘"15010"1 Aransferred the L.tter suR to t.‘*e B‘ueau of Sanlies de
ﬁ._counus, Navy D._pm t...ent, to which it had been agreed 4o assign
ao:u_niﬁtrat.ion of the fund, Over-all vontrol wend o t.!‘:e Co._mai‘aﬁcl‘s‘ p
Jif- 7_; vhose staff a;{proved all pro;*]ect-s prior to axy allocatica of
ft,u".ds.3'l ’ - . : - o
A Tull fiscal agreeniat was reaciied arong the _scr:vices and the
ARG, and issued ty the T cX Force on 20 October, It provided thal
the .r\l‘.....d S'.l".uces would be responsidle for the l‘oi.lo:-:i_".g expaNsest
poy and allo-.-::-_f;ces of r.ilitary personnel, subsistenca and iclo hing :
for then, transmrta.tion c.osts of military and e¢ivilian personnel on
goverarint-owned ships an aircrm‘t.,- costs for tects cond veted by
- the Avin: S.:-r*.-'icas wiiich were not planred or icquested by the A-‘G
motor vehicles roquired for transportation of military percoarel in.
forerd : rcws, costs of all recrentiomal facilities amd cquipnont in
forimrd zrras, all costs For fuel, lubricating ofl, gasoline, urd
other oper tiona]; cxpanditures of chips and aireradt required in the
Opcration, The SA...,S"‘O:... furd would be charged with 211 censinm GG
tion costs, edninistrative expenses, pay and oxjanses of civilien
pc—rs_onr.el (cxcept clvil servico eoployzes of the cervices), costs
of 211 supplies and ejulz=:nt roquired for the tests, cestis of cea-
evslon and raconversicn of shina ard aiveraft, travel cests of
=ilitagy perconasl en tomporary duby dircctly censceted with the
rrogact, milntennaea and enoriiton conts of Lases In the Jauer
crea, pieuing and hindiing chrges foo gapplies, irincoertiil

euirses vhen thds vns nLb nore nMohzd by milltuy velzals er aire

- (.8 I e - .
- o~ - -~ .. » Lo N PR B I + 3. R
Wity ennvnois Jov dlie seetiatng or cnntlinet oo iotion of et




l‘-i‘-t‘ LI

waces (including a pesmanent proving ground), Intarpretation was
1eft to the Task Force Covaarder, with fiscal and accounting pro-
cedures to be in accord wlth thuse of the respectiva GBTVICQS 35

- Cost LSt .ates which wire now submitted in zore detail by tha”

 secvices fell consicderably telow the rirst 20,000,000 estinzte,

counting to 513,201,250, This was distributed as follows:

Aroy - Kavy Air Teircea Total

.

1274 and £1,501,000 51,911,200 § 639,000 § 1,542,200
. t. -

Stivctures
Surplizs and h?J,OOO 775,630 1,525,000 . 2,750,000
Hatorizls ‘ . . ) ,

-

- Trinsportation 1,815,000 133,600 2,052;250 4,301,050

of Things
v el 211,333 127,333 319,334 718,000
Doicenal Services 30,000 30,0C0 30,630 59,030 -

Co.. anication 10,000 10,030 10,000 30,000
[

Cllor Contraclual 10,000 10,029 19,030 30,000

ipint _ 303,00 397,039 30,0 903,039
Totals <h,167,333 3,527,333 (5,135,564 213,201,250
This estinate 1r0"cd o bo roro' then arple, ond by L "uy 198 1t

Yoo coptrent that only chout 510,003,029 would ba cupeaded bty tha

srvices Inozurrort of Cporatllon BNIOSLONE during Floeal WA, Accord-

4

tnoly, 23,007,000 was returncd to ihe ANC and $2,009,020 carnirked fer
Yiler rotura. Th2 273 s, hewiwer, roguentad to she 21,000,009

iioLhe to the Toirk Dorce Soo Firaal 1919, 45 bewad fa closiag

C e s

PN A = o gl g E .
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J/"-”'. , a7
-;f 1‘:.# :’
N A EL
- ) N “ii{‘
. n 18e Paroe 52,) . Since direct ‘
42,740,000, Navy 5,180,000, and Mz Force 52,160,000
| expenditures by the AEC arounted to a}_)'.'ﬁ‘md-"“-at‘-"l}' :}3,500,000., the l
X . . * - - . H
’ ' ) S JRPRA jproxi- . oot
}a . total cost of Opcration SA;;‘D::;‘C_)M to the AEC arow ted t’f’ app ) A ;
' . : - !
D Lately $17,000,000, This did rob include tho cost of the weapond : 2
: e:c‘c-nded or tha routine operztional costs which the services had ;
- v b
- .

acraed to carTy. ’ ' . : ‘ . ., i ‘ - B UGRR:

- tmy uoTw
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9-
10,

o1,

12,
i3.
1L,

15,

16,

~ Refercnces for Chaptor XVI

Report to AEC by Test Director, J1¥-7, Pt I, Vol, I, 2-1,

Toid., Vol I, 3 to 2-70 . - - . .

2ir Foice Participa -icn In Opavation S.-‘Lf:DS'IO'E Vol, I. Chap. 1o

JCS 1795/, 10 Scpt. 1947,

feport of Test Director, Vol, I, 1-§ to(l-ll... | : .
AT Parcticlpation, Vol. I, Chap-. 1, a

Feport to JCS by Cormandar, Jid-7, Vel, I, 17-20.

Ibid., Vol. I, h1-50; Report of Test Dir r, Ft. I, Vol, I,

. 1-12, -19. -

Report of CJTP-7, Vola I, 3250, ) :
uid., Vol. T, 35-37. |
Toid., Vol. I, 73-78. | :

Ttid., Yol. T, 322-23,
id,, Vol. I, /rnex I, Pt. I, rp. 18-67.

ibid., Yol, I, jorcx I, Ft. I, cpe XE-59; Rcoowt of Test Dirces
to.l.' Ptv. I’ ‘-'01.. II, 10']1 tO 10‘13.

Roport of CITF-7, Vol. I, Mnmex ¥, Pi. T, pp. €5-67.

i 1 p‘ . h_,—h?, Report of Test Director, Pt. T, Vol. II,

Report of CJTF-7, Vol, I, 61-63,

1T Participnilon, Vol. INI, Jrnx K.
Zuzert Ly CJEF-7, Vol. T, p. S5-57.
Thid,, "L, 17, 33-25, L1-15, 91-95,

‘.'.":-*d.’ -’Ul. 1‘, 91"'59.

:.". b el Sk Lioat "3 il I, vole To
..TC:'!".., l-t. I :‘] ]I T % Bl

s Il Of ‘:'.;..-""?, :’T.’.o T, 5.5’ j)'i)lo
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25.

25,

3.
31!, .
35

Peport of Test Dircctor, FPt. I, Vol: I, Suriinvy, PPe ?h-

Scientifie Dircctow's Report of Atomle Wozpens Tests at Ealwa-
tox, 198, Vol. T, 15k, and fppendix h.- ' ‘

P Particiﬁation, Vol, I, Chap. 5._

Regort of LJTF-?, Vol, I, 123-2h, ' e
Report of Test Direcior, Pt. I, Vol, I; 1-31 to 1-3k,
Repost of €i7-7, Vol. T, 1i-l. |

Report of Tcst Bives tor, Pt I, Vol, II, lv"l to 16-10,
Toid,, Pt, ¥, Vol, IT, 15-k io 1§-5; Acpovt of Seientifie

l}“‘bc;.oa, \'.01-.. I, 161"45.

Sea Vol. IV cn Coovabtion GRRENEIUSE, T

Report of Test Meccior, Ft, f, Yol, T, 17-2 to 17-3.

Toid., Pt. I, Vol, I, /ppendix 8,
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2C% PﬁRLICLP\ TION IN OPERATION Si "'DS"‘O B

"AIR Fe2

Eorlvy dlannina and O:rt.n.ni'.:inr;. . - ' ~

- 13 scen in the preceding chuptler, part;ci pation by the Alr Force .

foed o three tydos of suzport mentionad in the .~..,b resovandu of 2§

July 1947: (1) a wnit %o puov

de eight drono aircraft to colleet

leal saiples of the bord clovd imrodiately af

afiter detoitation and

chan
se som 710;. to Los Alemosy (2) air trans-

L

Soctatica to assist in lopistical :uppc.rt; and (3) a vait to provide

corpleto photosraphic coverage. As piven effecet by the rvecorenda- .

tions of the Joint Pirgof Test Comcdttes and zction by the staff of

- Joint Task Force 7, these and 1nst otker air functions vhich develaped

as the operztion progresscd were assigacd to the Cesaander, iir Forces,

JT3-T7, ard the Alr Task .Group. Cn 12 llovexber Major General l-n’il_liam : 3

S. Kepnar was designated Comnrader air Forces, J17-T, in cddition te ‘ P

his functions as D-puty Cori-anier. TFleld Crder YNo. 1, JT7-7, on 14

P ew

PR

Toverter delegatcd to hin respensibility for all alr operaticns eicept

kelicepler and eif~chore patiol, irncluding rateorological sorvice, b

silitary seeurily within the Mr Task Groun, inter-islend afr trans-

PYJy ey = .- [Ty R, a n - - -a - ey -y e B
‘-ul L.-.ui(rnj '.'.J;‘ b!,‘-'l ;‘C.‘C‘L‘-'.‘, -'-..l :‘.':?.“.‘_\LI lrhﬁtuug‘.‘ .l!.: 3\.2 IiC\',‘u "'j L '5

zlzo dircctad to eciablich a vnlficd wysten of air tialfie ccntrol
fathy Huelaoin-Thaivitel seea 2nl s anzizand contool of 211 task
SLody ndsartTA duping tte toob crentlens, withothy wolar cneintiaa of




the Navy patrol planzs, which remajined under the Islaond Coraander,
Kwajﬁlein (7G-7.6). The Alr Commander was made responsible for opora=~" o l
' ’ ' . R

|

- . -

tipﬁal_planning for the units uvnder his conirol and was directed to . 3 .

 5ubiit.f§r épprdﬁal, by 15 Fevruery 1548, plans for the following fﬁ- R

types of operations: air cperations (geroral), to include drone - .~ -

‘pPlanes; inter-island alr transpord; air-sea rescuej photographic ser- - . ° . |

T At e

. vica; neteorological service; typhoon emorgency. Cperational control

of tha participating air uniis was also to te exccuted by the Alr

Cernnndery and this was later externded in tims to cover the period

|
;
13
fren k8 heurs pifor to cach shot, zctual or practice,.to 24 hours ) l o
< i )
i

-
e wwt wen

aftervard,  Althoush control of the off-shore patrol planes was never ‘ A
gi&cn to tho Air Cermuander, it was provided tﬁat ttoy would bo availe 7
;bio for air~seé rescuo at his call.1 .
Tha first definito stcps to organize the Alr Task Group were .
talien on 8 October whcn leadquarters, USAF, notified Gereral Juorge
S.;ﬁcnnu‘, Co.~anding Goneral of the Strategic Alr Coz:and; of the
nilure of the proposcd task group ond directed hin to organize, ran,

cquip, ard train such a unit. The Air Fateriel Cormand, Alr Proving

Ground, ard fir Transport Cormard were also gdirceted to provide . . _-_;

-

T
- )
aspropriate assistance. 3Brigacier General R. M. Ramcy,# Cosmonding . E
. ¢
G-reval of the ¥ighth Adr Foree, vho had handed the Alr Task Group _ o !5
at CROZER0.DBS (Uneleossificd), was azsigned responsibility ty Goneral
Yonncy for fulfilling this assiznmint and coraairliag the alr Force

tack group.  He friwdintely £lov to Washington for a cenferernza vwith

C.n:ral Tennay and Conopal Mopacr, who keld a tridle recponsibility

- —— - e e i = e o . e .t + e - B ki g S At T

3, Dty wes prerotad to Woilos Cuiorn) <irlag the couvie of MR
Lol .




- o

guarters,. UbAF, uhich ronitored atonic matters,

atilielng 30 aiveralt for 60 days.

as Deputy Cox smander, JiF-7; Comnénder, Afr Forces, JIv-T; and Chief,
Pec1a1.lhaoo1s Group, the last buiﬂ’ the 'staff segrment of Heads

.

Ramzy édbmitted a

ha ty estimate of the cunplies and pcr arel aceded for a project

Meanvhile, »He Chiaf of Starf,

USAF, oa 13 Octeober had directed his deputies to suppord the opora-

tien with priority secord only to the 55 grcud programa. The Special

weapons Cocup was designated ronitoring agency forv thc Alr Feice,

whila the C&/Gperations, PCS/Tersoanel and Aciinistratien, DCb/

and Corpiroller were derCLLd to assign p:ojcct of ficers,

A peviod of rapid planning and organizing followed, Caa of the

rivst steps was %o se

wieae 1t had been decided to base mect of tho

fea focilities left from Cocration CROSSROADS, the last oceasien of

ts lacge scale use Uy the Adr Force. Thero was, houever, a suall

[N
©

vitien of the Alr Veather Scrvice and an Aviction Enginser Sjucdron

vhich was just teginning a demeolitien pregrin. This work wis stopped,

SQUZ -droa was dirur;ed Yo nxa co sstiuction and rehabilitatlon,

and the
The islend as a whole was being operated as a Naval Installation
undar Captain J, P, W, Vest, whoce corn:rd was incovporited into the

tazk foree as Tack Croud 7.6,

£y 22 Oztcter Cinerals Heprner, damey, aad iizi2llen had prepared

a krosd plin of coaraiien «hich would allew procecering with the prg-

cerinnnt of sorcennsl and zunplizs,  Ta gunesel, it nrevided for tho

Ll Croiad cngltneivs,

- ., L A SR Y'Y .. .z N - e A 1) > -
Cooelytes el 290 fres- DY nltug miverca ey and MU0 waits Doroglorae
.S ol 37 E 4 - .- . . A . IS 1 ¥
0 frey Hoalaleta ay Yas b Loy wlats poles Yy thr LN, L) i les
s e B, " 3 Py -2 » - .. -

SRR I S DR IRRAAY S SN S LR - S A S ST NS SRR A L .

airerart, but they found

rd a darsy of staff officors to insp-ch un1j dein,

s - o m——
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— A

" their individual problems to ‘the commmader's of su‘bofdimto unité- -

o

Tablos of oiganization wers cornlotcd in late .-w.,r.ucr, ard rost key. L

personnel wero sclected by neme "“on within the ::.ia"'th Air "'o‘rée. -

tost of tha V1s:s.ts for coor dimting the pr

L

various participating units were rxde by ,_Colcnel
] - .

aration of the

2lson P. Jackson,

- Coruender's staff.  These officers, traveling frea the Weshington
hecdquarters of tha Task Force, paid repeated visits during Novesber, .

Colonel Villiam S, Rader, and Colenel Ferbort B, Goills of the Alr

Leconber, cwd Jannary to the nzin centers of prepar \vlon for the work
of the Air Task CGroup at ‘?or Worth .1i~* ricld Lo i.u= -t 05 of t..a

Eighth Adr Force, cnd 23lin Ficld, location of the lst Hperimental

Cuided .1.,.‘_105 Sguadion, Asila fron tho assaly of tha necossary

Y

cquipseat mnd per or.“.el, reperation of operatial plans, ard tralne

inm, ar: .jor concurn way planning for the feorvard revesmznt of the

J.-u

units and thelr supoly Soth on routo and while in tho operatlonal
erea.d
Ey late Novirkes ¥a3 €5 ...,b’ fshed that the Adir Task Croup
weuld be caposed of persencl frea five principal swurcest (1)
crly all Eighth Alr Forze units (Sa2), {2) the lst Experirantal

Culd-d Hlssiles Sgundron \;J-G), (3) the 21%th Reeconnalscanze Ying

c:.

(s5:5), (L) the alr Zaa Rescee Sorvice (arc), (5) xy MMr tlhathor

£ vvico (U7C). Derconmel fren tha Laiter two sources wire alrcady

Ia edd oasd Con, Yub 1Y uos ectinatod that 1145 othovs wonld
coriTe rown nt cvecsens foea tha Ziny of Tnterlor, thrzo cenuiste
Inzeune sl lly of fove riin 0damiatsy thy Ale Took Gooup il

. ] R : . . e [ -
the coachera wn Y Doyl Dotk sk, b Toens Tllatheoat, ood
- L3 - - - L] - ‘ﬁ.
PN S ) Loare IM VAL S TS A WA o
- - LA - - - = - I . 17 M
T Tenr B0y Upvnt oa by U Doy, 0Ly 25175 of th2 1t




Experlmental Guidad Hissiles Squadron, 87 by'unit aircraft of the 311th
’Reconnaissanca Wﬁng, and 175 or more hy the ATC after 1 February' All

processing was to be corpleted at the home stations rathar than the

POE in order to sirrpllfy'movement.h
When the mllita:y services were circularizad in October for pro-

posed tests of particular interest to them the Air Force submitted an

‘outline of seven test requirerents as follows:

1. Blast characteristics: establishment of velocity and
pressure gradients at various levels above the surface -
through the use of drone aircraft. -

2, Height and rate of cloud ascent- development over the
first 15 minctes afier the blast, with the measurement
of radicactivity by drore aircraft at eppropriate
intervals,

3. Incendiary data: plot of heat intensities, velocity,
and durat.on ¢f induced surface winds.

b. Radiation data: direct radiation over effective dis-
tances and fali-out contanmination due to rainfall;
pattern of suface contamination and life of lethal
radiation.

S. Effccts of precipitation,

8. leteorological cata: to be ccllected over a large area
around Zero Point, both before and after the detonation,

.7+ Dccontamination: the Chemical Corps to determine all
possible factors involved in the decontamination of
various surfaces, including the degree and endurance of

contamination, and to devise ficld motheds for nullify-
ing contamination.

As noted previously only the {irst of these was officially accepted
23 a militzry service test, although several of the othors were pcr-
forred under various deacriptions by the AEC tosk group or the mili-
tory scrvicas.s

Craznizzticn ¢nd Forward Mover-at of the Alr Tosk Groud

Tegk Crovp 7.k (dr) was cfficizlly crpinized on 9 Januzry 16LS

2t Fort Vorth under the cozind of “r‘g. Gene Reger Mo Ramzy. Under

£33




.

Operations Order 1-L8, issued 12 January, the Alr Tack Ceoup becare
- yesponsible for carrying out the following 10 uSSiEﬂ: entst (1) '
operation of radio controlled zireraft for the collection of rhdio-.
1051°3%_5pecimeng from the atonie cloud; (2) Droviding,both aerial‘

and ground photographic coverage for Opera t'on SINDSTONE as directed

bj the Staff Photo*xhpbor, JIF-7; (3) prowiding conplete m»tuo ologi-

cal service,.including trackina tre atonic cloud; (L) pxoviuing

cornanications esseatial to the operatlons of Task Group 7.l; (S)

piroviding air-sza resste servize in tha operating zraa; (8) provid-

ing irter-island air transpociatvion for passengers, r111 nd freight;

g
(1) opcrational conL:ol ol tha ‘sp:z c1a1 ATC aircralt for rapid courier
sdryice to the United Statas whilo in tha test aceaj (3) providing
rwains and a plan for evacuatliag all perseancl fren Eniueicx I5lard
on dnd hour notice; {3) ! '“9:i_¢nb rzans and a plan for protecting
personncl cid materiel feiz the cifects of a Yypheon; (10) providing
n‘:uit:blo cireraft o tiansport a sadiological safely vopreecnta-
tive into the torget aron withil 10 monuten cfter H-hour, Thrce of
the above--oporation of crone alrcraft, photeprzphic sorvice, and
ratrorological scrv:ca—-mi} be considercd to have been of prirmary

frportanco, while the othevs represented elther support or linited

speclal cpirations. The successful necorplishoont of t}r s¢ nisslons

—|

would obvicusly rcguira tha cpzration of a cerplete Al Torce bace
.t KeaJalein capible of providing all cervices novnally coasidercd

part of an alr Bace operation, 1n additien to coweral athirs of

vensual or hizhly szezialized ty;e.é

Task Croup T.h vas diviced i....o efclt Look waits itk tho fol-

- - .. Y I 7
Aleng sl mioctons:
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COMANDFR, AIR FORCFS, PERSONNEL AND ATACRAFP U'TLIZATION CHART

ey -

TASK GROUP 7.7

UHITP OFFICER| EM | ATRCRAFP | REMARKS
. AF [A|N] aAr|7cTAL | 10 [3YPE | -

CODR. ATRFORCES| 1711 13| 32 1%#| B-17 SEE NOTE A.
TASK GROUP 7.4 15 35] s0 1 |B-29
TASK UNXT 7.4.1 | 44 511| 555
TASK UHIT 7.4.2 | 98 | 363| 161 | 24*|B-17 |SEZ NOTR B.
e e - ——— i ey e et ——— F__. U PPN S— ISR T m——— —— e wome—n oy
_1 L ! "'{ | I __3_ _-_EE*- 2 0c-5%
TASK UNIT 7.4.4 | 45 208] 253 9 |B-29
o — - - -
TASK UNIT 7.4.5 | 12 18] 30 2 |B-17* [SER NOYE C,

N ol 2 0a10 )
TASK UNIT 7.4.6 30| 30

B O i B R o T R
TASK UNIT 7.4.7 | 11 10| =21 3 [c-47
e vy VA NEBYAY2 ) ]
TASK UNIT 7.4.9 | & 1| 18 12*|L-5 SEE 1O1Z D,

2 |L-4 _
. ——— I — N BN S —_— ———_— ————— -—1
OTHER SERVICES 10 176| 186
ATTACHED* SEE NOTE R,
TOTAL 275111 |11 |2689 75
N VT T S1KORSAY | S:% 1OTR F.|
T4SK UNIT 7.3.4 2 nULL
| ] HELICOFT:iS

1*rphyY2

SER LOTE 4,

CO.CIALDING GRNERAL'S AIRCRAFP.
CNZ {1) DRONE LC3T DURING X-RAY DAY O0iZRATICHS.

o8, %
PO ¢

A,

B.

C. "DUVBO™ TYFZ B-17 ATRCRALT,

D.

¥ PARSCWNEL USED TO AUG ¢
(Ci¥ 5GrD TQ TiLK CLLUZ2 7.40).

?
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o  OFZRATVICHAL CCLiiCL DUATNG 1700
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1. Task Unit 7.k,1 (Headguarters end Scrvice), which would

include the procureacat of perscunel and equip=ent, third l

— ~ -~~~ .- .= gchelon supply ard mirtcmn-.e of "-il‘cl‘-'&ft-, and base * '
hou sehceping. :

. 2, Task Unit 7.4,2 (Dronc), waich was established to opurate . I
] ‘ : 2h B-17's for air sa:pling, four of vhich were also ; I
) " equipped to record blast accelemtion. T ‘ . I
. . 34 Task Um.t 7. l;.3 (Pl.oto), wnich was dcsigr.cd to provide ; R, s
both aerial ord grourd coverage of the tests, 1nc1uu._ng .

technical, docunentary, ard historical asgectss

Task Unit 7.4.4 (I'oather) s which would provido co:npiete
weather servico foir Operation SANDSICNE through ground -

k.

dcmaL wwnts located at Pviwelek, Rongerril, ¥ajavo, kake, - ST
cnd fwajalein, and an air detachacat of eight :.--.9'3 at -
Kvajalein, :

-, L]

5. Task Unit 7.4:5 (.f.ir'nc:c-;.e).

6, Tesk Unit 7 L,6 (tha Ly Afa Ty Cozsunications System),.
wiich would be operatced by the Air Transport Comaand, ™ -

7. Task Unit 7.%.7 (Inter-Island Too a.;,,owtahon), x-.uch . S
would bo provided Ly the ATC for supply scrvice to the . '
Islard grours, . . ‘

8, Task Unit 7.4.8, usmd cnly for iovement purposcs,

9. Tack Unit 7.L.8 (Linicon), compouted of iixed Adr Foree,
Arey, ond avy licison plunes oni perseanel, ard estob-
lishdd on Eniuvctok for intci--islard transport,
Aiveraft for tho ctoveo units yvercobtained frea a varicty of
csources, Tro rost Impordant reed wags for tho drones and thelr ceon-

trol aircraft (mothers), It was firally deterainsd to use 24 B-17's |

for this wore—12 dreies ol 12 pothers-—alleving for 50 per cent - .

spares, These wore couizp:d by the Air Matariel Cc::.tﬁz:d and turncd :

T

ver to Tnok Unit 7.5.2, The S1ELh Uisther Reccnmaisaance Squalren !
at Gura furrished edght onncfadly equipped 2-29's fer the nission of
ade wontler reconnaissarca, Tho Sirategle Ale Cownnnd eunpllicd Lvo

KN - - & s . Lok - - ~F-
wovey et e, Ioenl tomapioiilicoa aog tho itlhnis of the
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SOUrCeS . I.on"c; distant transportation ar.ona' Zniv d:o-c, Km;alc'ln,

and ¥ajuro was provided by thrca c-h7ts and one C-Sl' froa the itr

. . . T -

Transport Co: mznd g 11 C-Sh's for raoid courder ser\dca to the United - ok

o

cam s .

Stat s ._nd t!"a alr evacuation r-.:lssion car-.a froa the sa'-.a SOUTCa.

Var icL.s ot‘her scurces In the Alr Force supplied Lo 0.‘.-10'3 and two . e
,_E-l’.t"fs {equinped iAth Durko enits) for the air rescue nission. The - o A
‘avy provided six helicopters (i‘ou.r' F035's ard two HiL's) and tw

E:;'s . ) ' - . e

Altogether the task forca had assigncd to 1t a total of €0 Alr
force, Arry, and Havy afyerat t, axclusiveg o" those of tho Air Trans-
povt Corniand and Maval Air T“ans;a“t Serv"‘_ce -.ahich.op.':.ratcd on repuliy i
schedules fo the Harshalld L andg, WYith the cxecpiion of thosa as- | .o
sizacd to Task Croup 7.3 (..‘ .al) theso eporated vader the ecaliol of *3 ° B

@ Corovinder, air Forces, and on test doy ::11‘ passcd under his con- |

trol of pgeneral supervision, At thoco tines the nusber of aireraft

ctaally operating in the FatueteX arca crounted to about 50. The N
taeibutieon of atrernft cad porce: wacl aneng uoits of the tack force

v o8 follows :a '

nit uter Dpo e . Cificers _P_fnli strd Total

Cosfr., AP 1 B-17 ‘ 19 13 32 .

G 1.4 (stafr) v D29 15 35 50

-

2Tk 0 Lk 511 555
23 102 o 217 58 363 L61

3 ka3 F-13 18 3% sh .

0 Neat
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. o :  ' {'. Gl.l_3

Unit - Ruabar  Type .+ Officers Enlisted Total
Wk 12 esh _— 1 1, A
o -3 c-h7 - - : . :

W8 .0 0 ’ . (terporary, for rovemant only)

RRWEE 12 s N Ty 18
- 2° I -

Other Services Poersonnel Atlacted to T3 7.4 10 176 186

¥ 7.3.4 k-39 (under ope}étional centrol during tests)
3 2 KL ( o n u =on)

23 1.7 1 paly2 (¢ n u noom).

TOTALS o o 27§ 1k '_1690‘

As has alfeady boen saeﬁ;.tha érlncipal scurce of personnel for
fhc Air Task Group was tha Bighth Afr Force of tha SAC. Other sources
of persontiel viiich wore drawn on heavily were the st Bxperincntal
Caided ¥issiles Group of the Air Mroving Ground Cermand, vhich sup-
plicd most of the percomnel for Task it 7.4.2; the 16th Photo Pecon-
naissuinee Sguadron of the 55th Recennaissance Group, Strategle Alr
Coaarnd, wilch sunplicd mast of the persoanal for Tack Unit 7.h.3;
tho S1hth Weaiker Reconnaissanee Squadron, Alr Transport Cominnd,

- .
ihich cudplicd most of the porsonnel for Task Unit 7.h.hj and tho
Seventh Alr Foree, which supplied nosﬁ of the pcrcsonael for Tack Uait
7.h.5; ood the Avoy Mrusys Cowranieatlons Systen, afr Trasuy-rt Cone
moaod, vhich cuznlicd tha pavsonncl for Tack Unit 7.h.6; and the Alr
Transport Corciind, which alse supplicd the parsonanl for Tank Unit:
T.h.7. Tctal circazth Sor the Task Croup was 51 offfcees ant UNL
‘e,

trroa, Tals ¢dd not dnclude 19 officers (of +3i-h LT wire Alr Terce)

~rd 13 afrnsn e e clnff of the ALy Cermnnnicr, JIF-?.g

——— . — -

" wemegmay . -




—_—

personnel to operate and maintain the COTDIiCthd elcctronic equip.

- ——— - LR .

rent utilizéd-in the drone aircraft system. Because of the linited
ti“e: it was hoped to av01d the nccessity for any individual training.
“cvefthOIGSSa sord training of fbeeper® pilots, co.mmnications tech-
nicicns, ard e¢ectrowics ‘raintenance technicions fad to'be carrisd

cut. Unit training was confined to the cperational site at Eniwetok

cnd Kuajelein, except that a cor-~“ post exercise was held by the

Air Comawander on bozrd ;he foent MeXinley on the waj'ta_ﬁniwéfok on . o o
11 and 12 Hzrch, 7 - |

Closely related to tha proﬁlbm of oc“POﬂnel aqsﬁﬁnrent was that
9f sécurity clearanchts, Undér the Fbrrcstal-Lilicnthal azrocrant of
?E'Dacenber 19&? nlitery personnel were required to havo Q clearances

“uCObSltﬂuin’ an TEI baekground davestigation) for access to Restricted

Dnta supplied by AEC contiractors, while any access to Restricted Data

was to roquire an M clearanco (requiring a similar background investl-

gition by the nilitary departzont itSelf); The organizaticn of the
tzsk force, however, preceded the agrecment, and special arrangenants

wire necessary, It was agrecd that 2ll persenncl glven access to
. .

Festricted Data rust have a Q clearance, Cperation SANDSTONE was the
first assignmont of the scrvices requiring such clearances in large

rurbers  ITnogonoral, the follewing groups from tha Alr Force wore

regquired to hova Q elearances: the afr Cormrader's Staff, tho hkead-
qu:rtcrs ciaff of Task Croup T.h, al) photosraphie pur“cwnﬂl ard

the cornireling orffieor nad epirations officer off Tack Unit 7.L.2,

*

A% a wertld of this rad otlur decinds fien the ourvices, the 21 wis

Yocled with roqiints, a Yirze baekleg wis ercatid, Al oa waillng

S s ~ [ —— o~ e = O AN -t - rmr Yy
Soeled of L) dopn s ne s 4 4o Lina the § eletinte, Tats

af aa -t F - b A 1= - - .
soolviciy ! torro A el wosn el dnioial ploaninze SornoanlloLsh
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requi.r:lng access to Restricted Data wers allowed to have a "pe ap-

.. William R. Shephard, Operations Officer for Task Group 7.&' Colonel

- subdividing Task Group 7.l into cight subordinate units. "It was

- . annexes described in detail the various responsibilities of the task

provided for processing personnel for overseas rovement in accord

proval, .‘based on a negative file check by the FBI' .
The princlpal over-all guide for acconplishr.ent of the Air Force ) 4-‘

mission was Operations Plan l-hB w‘ﬁ.ch was 1ssued by Headquarters, .-

Alr Forces R J“F—T, on 12 Janua.ry 19h3 It was prapared by Golonel

" Nelson P, Jackson, and other officers of the staff of the Air Com~

nmander and the Colrn..nder , Tesnc Group 7.4. In designation of responsi- .

bilities and duti_es it followed the organization determined on of

divided into five xain paragraphs coveri.ng the generel- situati.on—,

mission, tasks for subordinate units , adninistrative and logistic .

matters, and command and signal matters. In addition a series of -

wnits on P (Practice), X (First Test), Y (Second Test.), ard 2 (Third
Test) Days. This was supplemented on arrival at the test area by the

issuance of a series of seven detailed Operations Orders from 1b

March to 8 Ha.y ) | _

- Movement of the Ay Task Group overscas began early 1n February
1948, The Strategic Afr Command was designated monitoring agency for
the moverent, and the responslbility was further assigned to the,_
Eighth Air Force. The movement order which was prepared originally

with the current POX directives; however, certain modifications were - B A L
necessary to provi:de for the specialized nature of the moverant, and
these were covered in a special POM directive issued in Iat.e Novem- _

ber 1947. The main water novement, 1nc1ud1ng ‘the ground echelon of
Task Group 7. h, left port at Oakland, California, on 10 February

at
.




S L -
12 . . o .

. aboard the P Pickiuay (APA 222) and arrived at Kvajaloin on 22 Februaryy

_-—' An advance alr echelon departed from Hanilton iFB, California, the o ‘
| aerlal POE by 12 February and arrived at Kwa;]alein on 17 February. ' L
I.at.er sections of the air echelon, including Task Uni’c. ? h 2, began _

~ to move from the same po.’mt on 10 March, the last arrivi_ng on Kwaja-
lein on 20 March. By the end of the month the movezent of the per- - .
sonnsl of the Air Task Group was complete, numbering slightly under . .

1,500. The bulk of its supplies and eqi.lipment, except the portio’n

moved by a:.r, was unloaded during the last two weeks of Febr-uary

[ g st

' from three main supply vessels at Kwajalein amounting to appro:d.ma.tel;r
) - 3,500,000 pounds.la _ ’ ._ ) _ 7 ’
- The principal logist_.i‘cs problen a.ffecting the Air Force was
securing replaceront parts and pi-oper rq;amtenence for the 'more' than‘lo o

-aircraft of widely assorted types which the Air Task Group itself

- .

., was operating. The problem was complicated by the d.-i.vis'iori of air’
operations betwaen Eniwetok and Xwajalein, with only the YTatter - oS
capable of anything reeewbling third echelon méinténa!:nt:.e. '_I'h.e.situa;';‘_ . ..-'

| tion was further corplicated by the policy of holding fthe'u.se of the" - . ' ) ,;,;_ :

- airlift for such sipplies to a mininmum in order to reserve space for | '
the movenaent of vital scientific and technical equipment. A fairly
satisfactory solutien was the use of Table IT pack-up kits augmanted

by a nwer of spec:lal" items, particularly those which would provide =

o ——— .

- for the necds of the specielly.mdifiod atrcraft,t3 ' o -. .

Nature of Airjnerations Required S ST A S e

As trey developed, the air operational phase of SANDSTONE may be

divided into at least 10 main aspects, which may be descrlbed as fol- = - .
lows: (1) transportation of personrel, supplies, and equipment be- ‘

tween tha United States and the test area; (2) weat.hc-r. reconnalssance . -
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N operational area; (6) aerial survey of the target area after the

. serviced the Marshill Islands on regular schadules,

were under the operational control of Task Group 7.k (Air Force),

TR

of the ocean areas surrounding the test site} (3} coilection of fis~ o '
sion products from the atomic clouds and of blast acceleration data R
~ through the use of drono aircraft carrying scientific instrunentsg ; | R S
() aertal, documentary, a.nd scientific photograp?‘fy, (s) maintenance %1_ e ]

of aerial security reconnaissance and air rescue service within tno

detonation to determine the feasibility of measuring'surface'radio¥

activity'by airborne instruments, (7) removal of scientific data hy

helicopter from contaminated or otherwise inacce551b1e areas, (B) .. o 'i-
trackdng of the course of the radioactive residue from the atomio .» L
cloud in tha atmosphere (9) rapid return of radioactive test samples o ‘r'
and photographic film to laboratories in the United States, (10) air |
transportation of personnel and equipment between islands in the test
area, 1l - -

For the above qperations and functions, many of which were'ex-y S }f_
tremely complex, the.taskrforce had assigned to it some 80 Air Force, 1; ;7'::‘ :
Navy, and Army aircraft of assorted types, exclusive of the aircraft T
of the Air Transport Command and Naval Air Transport Service which

Hosn of these

with the remainder under Task Group 7.3 (Naval), but all operated

under the direction of Cormander, Alr Forces, JT?-?, during the actual

- -..‘—-l..l._—_-...--... H . .
R T 1 s adag e b o
}r?{.}h-\.\-. W L e

R
L P
et

R 4

time of the tests. On test days the Air Cormander controlled the.

moverionts of about 50 of these in their operations in the Eniwetock .

Area, i *

Scveral factors combined to render the air operations quite com=

plex. First, many physical conditions made operations difficult or

hazardous. These included rtduced visibility, the violent shock wave




i gys

and .’Lntsnse radioactivity accompanying the explosions ’ the pressure “ | R }
of radio-controlled drone aircra.ft. in the fhght. pattern, and the

'_need for precise tining, Second, it was necessary to base Task Group
7.4 and most of its aircraft on Kwajalein, with Eniwetok used pr:ln-— o P

ST cipally as a staoing area for the drone afrcraft. At the same tima-

the Alr Commander was locat.ed on the l] S S. ount McKinley wit.h

the Task Force headquarters, where he was dependent on a complex

system of radlio communications.

~Air Transportation
" Mr transportation became an fncreasingly important phase of the . .. :
Alr Force's participation 1n SANDSTONE as the operat:lon progressed. Lo
It eventually developed f:lve distinct aspects-—transportation to and

.. fron the United States, liaison tra.nsportation anong t.ha Marshall

T PO

Islands, rapild courier service to the United States, im-nediate tra.na-

g

portation of test results to the United States, and emergenc;r air

evacuation. It was not necessary to put the latter into effect, this

remainlng in the planning stzge. : ) ) o
~ The Alr Force a.nd the Navy were given the respons:l.bility for t.he

air transportation of porsonnel supplies , and equipment involved in

the operation, and they in turn designated the Air Transport Command-
and the Naval Air Transport Service to carry out this function. Both .

of these had served Cperation CROSSROADS in the same capacity. After.

- eessmmiey w

some consideration of tho possibility of establishing a speelal trans-
port unit such as the Greon Hornet erployed during CROSSROADS, it was _ l

agreed that none would bo established to handle the assignment but S |
that Instead both servicos would handle the lead through nug:‘;.nt.ation

§
¥ of their normal schedules. Tho Air Transport Command (through its sub- N |
- t-

corand, the Mr Transport Scrvice) would transport all personnel and
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. that estimates of tonna"g_e.m;ade by s‘h'ipping agencles 60 days in advance

. ments increased nmarkedly during February, and allocations were

equipment vhich roquired air moverent other than Kaval, vhich would T B
-be'_qg;'rie-d by the NATS. The latter would aiso give additional SUﬁ- S : ' _. |
port in’ths event bacllogs developed. Under this'poncy the msz : '
operat.ed on a normal space available basis s while requests for monthly
allocations of the ATC airlift. for the remainder of t.he operntion were
' submitted monthly to Headquarters, USAF, _ L e
The reports of Operation CROSSROADS proved very helpful in o

plarning for the airlift, particularly in enabling the prediction of o
peak periods of utﬂisafioﬁ.and in emphasizing the iinralia‘bi.lity of

P T T

T ST L L

logistical estimates. The results of both operations demonstrated

A s ke e e

g TN n.l-‘«'.'_‘lﬁd.

.
T S g, e T

decounted for less than 35 per cent of the actual shipments. Requests L

for monthly allocations of airlift s;page were based on corbined esti~ '

mates of all JTF-7 a_genci:es and.a..study of movement figures. ALl o . '

wéét‘bound priorities w'ere-cont.rolled from JIF-T7 headquartez.-s .in Wash~ -_ ' !."
. ington, 'alt..hough sub-allocations were given t.q Forward Hegdquar_ters E ) " i '

at Fort Shafter for shipments from Hickam Field, and to the USAFPAG .. .=~ et

- -~
.
R

liaison officer at Fai.rfield-Su:'Lsun Air Force Base, the pﬂncipal_ Sy

aarial POE in order to expesdite rush shiprents of AEC equipment from o

Los Mlanos. East.bou:ld prioritiv:es were controlled by the Fort Sha-.ft_er

headquarters of the task force through the USAFPAC t.hea;ter priorities ~ ..-'

board, _ _ ; . e
This system worked smoothly, with few backlogs developing. o

Because of excellent. water shipping facilities, allocations through . o

January were corsiderably undersubscribed. Mr transportation rove- R ,

6lightly exceeded during March and April because of the large m:.ber '

of emergency requesta for alr shiprent. The principal item during N

e e e+ e et it
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this period ves additional B-29 engines for the u»-§h o réGOﬂ“ﬂisf T E
¥ Tsanca 'ai;c raft. The somerhat irregular accwrulation °f ale {r °iﬂht’ o l ' ll
. during the first few months conflicted with the normal pattern of ' '1;
rea‘dlaf &qual roverents of the -ir.crcr avs for a sl h i"o channel, . . l l |
T‘;iis vas corrccied at Faizrfield-Suispn‘by allo::ing credits on non~" ' ’ :
- activa days, to bo used when exeessive sh ‘0 -ents arrived, and P°5" : J
sible delay was eliisinated., A - | ,. )
oo special onarations .-.:.ic}'x werg nocescavy d miot requircmezits )
of the tusk fevee wura the rovenmt 01 larco quant.itics of essential
cleetronie cquipmant from Washirglon and Toston just, prior to the ;

salling of the princinal task force convey fiom Tersminal Island,

C..lifc.nh, on ¥zirch L and the rovenendt during the same povied of .
~ovaelr 20,02) neunds to crmara ropalr and il ot waudpment from Vreig ‘it‘. '

"l?ie].d » Ohlo, to Mrelill Field, Flerida, and then to the test area
via F;;iri"ield{uisun. Delays ia rnvfactuve had held back the clec-
tronie cquipacat boyond the suifaco shipoant dezdline, and a spucinl
movement of 'C-Sh's was arvanzed to cnzble the 35,000 pourds of cquip-
ment to depart with tha flagchip and convey. Tha photozrsphic equip~

.
rent uas moved by C~7h_ as for as Fairfield-Suicun and thea by C-Sh.
Like othcr phases of the c¢poratlon, alr t“an.,port was elrfccted
Ly saeuiity vequivemnints,  After censiderible study, the Air Tronse
Fort Srvico's rocormindatica that shirmonts be mavked and tiekcted
1n the clear, as vwas thr cace Curing tho vor, was adested. A special

SAv transncrt chonsel-=19%-—nns entabhlinhad to sarve Coovatien 5:1D-

. -
LY kR S

SUOLE ot Toajalalng o chenand) toing the desisaatieon fer a roita owr
Siah carpgo and parconaa)l ara mivad o a prncral desinneiliens Tha

L Lodloaasiva, chielh was oot U 2T 000 Ghalicig, s vt

COA Vel uiftad cnnYannitois fn Lr oo il part of lr¥ation

B T IR I

e w e e
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- =7d ik few stations possibly concernsd §n tha Pacifje aveas .This

o o Terest

-

represented the use of a cover plen by which wroutine rnethols provided.'

toth for efficient cperation and for tha 1insting of tha nuder of

rersons knoving the actual dcsi{;:‘l-?.‘ticn.]‘s

*  Throuzh exparience it wos detov=incd ihat a schedule of five

reurd triy flizhis a week fireon the Unitcd States to tho test avea

weuld roet the tesk force roquircirents, Since a C-Sh hzd a nowinal

paylead of 7,08 movnds fren San Faecacisco o Ocku .ud 12,000 peunds

fuoca this pofud fovuoed, tha cdditicnal traffie gonerated in Calu
could nowvoilly to handled wishsib addislenal asiveraft. Esxcept for

tha forverd rmovencat of the Trok Croup 7.k, which wog nmade fron

e

Hradltea Fiedl, Fabtrfiold-fateun ead Morfeet Flelds, near Soa Frons
cloco, were the acrial ports of cohoaviiatien. The regularly scheduled
vomtes frea these were to Hickson Fisld (0:kn), Johacton Islard, ornd

Hrajalein, Since thove wire no rehizdeled ady reutes to or fren

Datustok dn the Beglining, a slatile ofrline was instituted beticen

-

Padvotok ard Xuajaledin, vhero both ATS crd M08 plancs connceted,
16

Tarce C-h7's snd ono C-Sl were assizned by tha ATS for Lils purposas
fecuvate, cleoza fipures for the total povercnt ly airlift are
not availsblo; haewer, it was esticated by task forca officials that
more thea 3,620 porsons and 300 tons of ate froight wire roved frem
tha Urited Siatces to the fest avens Puochally nenrly aa cqual arat

=

of a~ir freizht was erviled fres Uil 29 Yo faleing Tha J03 livted

a total of 3,005,183 novnls w5 thy wudght of Srigny 31, and pasoons
Sova moved during the crovattea (Ldevert o 1N7-18 S LLE), but
S E- AR A SR SRS A L APECL AP BP0 BRI RSO SIS SR B |
Tt ol Lolas olue v ol iy oo tTIis vl I tha s,
2P AR L T SR S SR S B A S A S CNR I L SR
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~ during the szmo perled, Gier 3,000 of th32s hawsver, uere roved in
tre_comavatively short 111r-hta betwaen .-;5111 alok ond I\'.a_jalcin.“
Soon after Task Gi OllP 7.2 ‘ber n the werk of nr.:-paring tre prove
-5-"'3 graund at Endvelok 1t was rozlized that sonm2 type of 2fr .tr;ms-
pori would be needed a:.o:.:,; the islands of the zioll, __I:c:\.rl;,r all the
islards figuring rl'oniz‘*.e:'.t.ly in tf.e 6pcratim eithor hzd existing
landing stefds or sprze saiisdle for on3y ond iho bext Sulp Iron fnis

vwatok to tha Tovther 1s1-0s co=ounad .1'_*.) ty 2o ond 3 ka1 howirs,

Tua LYy Svcy atversTs h:gd beea scat with tha Basinese Special frijde,

Tocstlea of ihe Toctieal Adr Corsand thece wore supple-

nented by L-5%s.  Four wore sceured fron the Mavy ot Ocku :nd two

rovd sccured from tha Alr forco on Kl 1;11. Piva Sova ere cecured
o Alr Fouca ceurcns $n iko Uaited Sictes ornd roved to Fndetok en
tT‘a U3S Bad-rolie.  Eventually 11 adrerasd wozre in ojcratlen totwon
scven of the islonds, They cavwled opproxin:tely §,620 passengers
valle operating en a scven-doy, domm to divw
sortaiien systen reduced the 4y and a half hour tind by water fron
Zalustok Lo .,.."be to I n! x.u...u:'-B
.

Six halicopters, supplicd by thy Havy, wero vsed for fntia-
avoll tripcportatica and fer dollcctir.g tost sarples aftor t"m explo-
siense Thiza, howaver, wore undie tho ccaltvol of Tusk G;.'c.::p 7.3
(aval) cecpt ea practloe and tent dove, wioa they pacsed uzalur the
control of {te Aly Ce~ntr, boasieninz L3 kewrs b Jvre H-hewr, She

unit ez rabod four Y 33 (Citasnly) ond b5 HiLA2 (P 11) holizoptevs,

.

toa ferve aovaying prul
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Cgeacy afe evacuaticn of persennal (3a tho cvend of a shifi of

rescue assistance whoa necded, but t!n.ir pr:u.r:‘a.‘f Hiw*on vas Lo cavyy -
out a variely of spcelzlized & ;.rc‘Jo;tJt.ic-': I‘unct* ons e thﬂ tC‘St . P
days, including coniucting ra dtological s-"ct;r surve_ys fron the ale, . - L

recovering test samples, cnd serving as a control point for ths radlo-

coitboolled tanks .,‘wch enveicd the bord Ol..ui‘PSolg : ) L

Arother phase of the transpor tio1 problem, wai ch kad to ba

plirmed for Lut was not nocessary to put into efrect, was tho em:ir-
wind

A reseliing radiolezien) 1"11-0“‘.) Ailouzh the direction of
pirevailing vinds =ada fall-out i1 dangerous «-;aur.ts o:-ct:"c::ely 13-

likely, detailed plans mra rrde for the .,x(,..m..nh ve Duiing January
the muler of perscns fo bo ovecusicd was esiinzted at 75 to 100,

a1l of vhen wewld be Toentod en Talnctok ond Poviy. Tour C-Sh's vore B

L}
segested from the SA9C with wileh to coarry out the cvacuation, which
15 scheduled to bogin lrmrdiately with the shift in wind, with the.
plores held on Salwetok forr the puipese.  Iater a chirnge poovlded for '
Lading tha aireral? ea fimdalein widle the porsonncl left ca tho
islands of Faiuclok arnd Povry would toke sholter until the fall-cat
-
¢aaced and then be cvocuated, The mesbor of poirzons on tho two
islandz, hewover, coatinucd to grow uvniil it reached 100, including
the Air Force porsensel requfred vader the veviscd decisien to Iy -
crone alreratt fron Muluctok rather thon Yusialein, Tha evaciiticn
Pl was thin eheizod 0 provide for evacnatlon of all personnel rob
wnlow the Jir Coronnder, G007, ty Lo [6['2, vhily theze undor Ein e
----- h ] b . v, * oty “J "*"‘.;‘-‘
.u-.d L..J-\d 1;4' wed2 {..-".]. - A L
g
FE
Cor el tha zreisL perctocats glvwn to the Jir Decce wag for R
Sy et A niie shoaf sl terl eit 1o sl 5 ond shilenserife f1la E
“3 hu Unit L DU tls S oo Moy Dailslacter )l sorsles eniloicted T
- - - - .g %
A
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on air filu.,eru and ground sardles were Yo t:o moved to Tos Maos, . 1
u h11e st.lll camra filn was ..o g0 to U.; hin:’t_on and :-.o...mn picture

fila to Los An: cles. To handle thesa sH.p -;m.s flve flig}*ts werd . o i

set up following each test. Tha fi“st tio curria.d afr 111tur saples ) T
obtained by the drone aircraft :-::_d tk2 third ground saples fron the , ‘

~  Dblast site, Ezch cargo was cecorpanied ty saientists ard ccuriers,
Caly one stop wais rada envouta to Albuguorqua--ab Hlekan Field, Oalu,
where cavpoes ond attendants wvve fransferped to other C-Shts it

only a few mlntest delay.  Tha fourth ond rifth £lights, carrying

the filxs, step JLd at Hickat ard at Aty ruide, California, Tha 5 .
rlights left Eatuotox rospectively at 2, 3,8, 8, ..nd 30 hours aiter . ,

the tima of c¢och shot, 2l
:-f;:t.";ﬂ'_olo;g_ . .

Tre Alr Fevce directive of 8 Ocicber 18h?, outlining the respen-

...Jblllt. of vivious secticns of the adr Forco 3a surporting Gporas .
Lion BANDSTONE, assigned the rosponsibilily for pl‘o.lf‘ln[: 1 weather
irformation to the Chicl of the Alr Weathzr Scovice of the Adr Trons-

po;‘£ Cerrrand,  The drportanco of the netocrological nission was en-

;:h:‘.sizcd by the establistmunt of tha position of Staff I-Z:teorolugi;t
in JTF-7 Feadquariters, a post which was £i1lcd on 20 Octobor by Col,
P-=ajozin Ge Ibloran, USAF, who had servid In a sindlor espacity b .

CIOSSZ0.TS ard at GRINITY (Unclazsificd), Ool, ioluii-n ascerdled a

sl staff eensisting of a2 doputy ratccerolszist, luo fron the Adr
Jereay, oot conistonts Sran tha Moy and Whedhor Tas o

Too ot tack of e SLo8f Waiteorolepist wus L2 survey the arca

SLocilitics for o wnotho o choinvition. COF thr foor o bttlens fn the
M LA, ',f -_;' b | .'..,, -'- -_ﬁ’ ._. " -_1 "-?.'. & 1 -. 1 Y - :J' .z - _'.
il trln iy e enrmsileridelecy vl VL Wl L il ule




1n forecasting for the purposes oi‘ the oparat.ion. It was’ accordingly

decided to augrent the facilities at these and to establish additional

]

.'. .in.,

stations at the nearby atolla ot Pongurik ard Pajuro as well as at
Enivatok itself, Each of these stations would provide a minimum of
four rawinsondes (radio and/or radar wind, temperature, and humidity

=oundin,__s) per 24 hours, m these stations wonld participate in a

waather o‘oscrvatmnal network, and in additfon Kwajalein and Enlwetok )

vould provids local forecast and briefing scrvice. ‘Ecuip'rent and .
trained personnel for the stations was provided by the fir Weather
Service, which orga"xi od four I-Zobile Weathor Units, . 'i“hey arrived at
their destinations and began gpbrations late in February.

It was alsd decided that adrial weather reconnaissance would be
nceessary, particularly for incr.:asiné tha donsity of tho netwo;‘k,
tracking the atc:nic:I cloud, and assisting in certain phases of a re-.

lated C_Jerntion l o At first it was thought that

b
threa or four B-29's flylng sirmultancous missions over different
iracks, would be sufficient, I:;ut‘. at the suggestion of the Chief, AWS,

the nusber was increased by assigning the Sl Weathor Reconnaissance

Unit, operating cight B-29's, for tho duration of SiIDSTCLE. Because .

of the scacon, _the squadron, uhose normal mission was typhoon recon-
nalssznce, was currently available, For the duratica of the opera~’
tion the squedron transferred to Kuajalein, arriving there 10 March
1548, 7The fir VWoather Unit was organized as Task Unit 7.k

The mrjor shipa of the task force flotilla-~tko MN-unt Mekinley,

Curtics, Altorrarle, and Balrokec--were alto equinged to sorve as sur-

faco cteervational) cizticns, Scundings wera rotatled -—o—,; them to
provide for a ioinl of four rawlins (radsr wind scundiiss) 2nd four

redlozondes in the test eres.s The Mount IHdntev served as weather

v gl
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_center for the entira weather neiwork--ailoat, ashore, &rd in the alr. l
|

Eore reports and athar data was cé:r.piled =d ‘analyzed to provide the .

final forecasts.za - - L ) i S

Several factors corbined Yo make such an elaborate forecasting

systen necessary." Since tropical weathap 1s characterized by noay

vagaries ard its mechnaisns are ircordletely understoed, forccasts -

For poricds beyond 2l hours cannod ba prepared with any consideravle

degrea of :.ccurécy, warticularly in regavd to the dotailed infor-a-

tion en tha siructury of winds at vorious zltitudes and on cloud pat-

teeas vhich was desived. - Tho wird - siructure was the sost Lrportant
L]

sinzle requirenont, as this deteamined x:!:cth—:»r tka detoacticns could

be cafely cosducteds Troeipitaiieon over the torget area '..'-)t:.ld Jco~

predize a nusber of tha radiolezicil tercts planned, and un cxcessive .

nutbar of low lying cleuds would of course interfure ccricusly with .'

aewisl photo;_};‘aph;,’. Even with ihe eatenuive nelwork cipleyed, the

prepovation of the Lype of forceast recessary vas cusentinlly a cara-

fully chosca g.:-:.ble. Caly in the case of the Y chot was a postpong-

reat neccssary, thig being ror 2l heurs, ard the detonatioas teok

place under generally satisfzctory conditions., It moy be roted that

thy orcration of the ncteorologicn‘l nzt vas considerably hondicarped
. ~

by the lecation of 1ts Leadguartcrs with linited guarters and facili-

ties aborrd chin, with resulting communic:tions deliy.

Clovd Soo=Yine o M- 4 fcznlevation Tonts by Trene f.i;'c.:-.'.::'_!:._

Thy nea? fer dreny atrer U 4y perlors elond norsting s stats
Ly Chateica Lildentihal of the M€ Ta his 1Latios of 23 July to tha
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FLIGHT PATTERN USED FOR SUCCESSIVE |
DRONE PENETRATIONS OF GLOUD |

—- CLOUD FPUSITICH AT
FIHST FENETRATION

et

.

TT————CLoUD FOSITICN AT
SECOMD FENLTHATION

TURN RCPECATED
fFOR THRD FLHETRATIIN

SOTE
7ASGAFE CIMCLE FOR

F.rST F ERETRATION 1S 8 MILES,
Fot SECOND FESLTRATICN T1/2
ULES, Tr:3d S EMLTRATICN,I0

==t FIRST FEAETRAT.OY

- - SECCHD FEMNETRAT ON
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rcquircm:nt went to tha Mr Fbrca for fulxill.hnt. ,L:!dauarters,

US&F, having received word of the prdb;b1li y of a d.ouu requirerent

Tor the proposed atonic opcration, took ateps in July to iﬁVCbtinnto

.
PR g— S -

nphbllltles in this 1ield. Tha lst p ir*ntal Caided Missiles

Croup had bean naint1*ned at tfo Lir Proving Ground as a drcnc aip«
craft unit sines ils participation in c:o-," 155, cperating B-17's, .
Since it was quickly deternined that use o‘ 2-¢3's would requirs ab’

2-17ts and

lezst two years of develegiicnt, tho conulnucd oi tho
their rolated cenlrol cgquinsant becnma n_u.atoiy.'

The /20 k:d uonticned a necd for vight drene alrewvart, cach of
which would caiiy two 1.lt IS each. of tha somie Lypo used ot CHOSS-
HOADS,  This reflceted a beliof that opzeation of oo drc;u at <:ch
2,006 foot lovel fren 1h,C00 %o 23,000 feet, with thice pasoes ﬂy : T
cech aircraft, would bo desivable, As a rozult the Alr Foreon reguira-
ment was first set in fugust ot ten drone and six control planes
(rothors). This would alley for tuo rpares of ¢och Lj%c. Ty Dieops
ber this had been raised to 12 of each iype, amd lnﬁer it was incroaucd
$2 18, inis »cfleecd-a foollng 4had ilo linited naintcﬁn:cc fL:illtics,
cosplex electronic cquipment, long flights over water, ard epcraticns
during darkress, right result in a considerable rile of attei tirn-23

Althouzh the 1ot Guided Fiscileg Uatt had a fou planes, 1macb of
the dieacs ond centrol plan:s had to te speciaily redificd Yy tha v
Mitoriol Coimmds Tha 1azb of thesa v oo Axlivioocet en 5 12 och, Tha
Srasn erzanizatien 1 Zoontina bize o prrb el oy S Tl Covip o

Tank Uats 7.2, T4 w3 ot flvst 2lonad fo e oilo thr doina unlt
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drones on Eniwetok iz.-..:.:diai.cly after the flishis, wiile the mothers

~Yetirnad to Yr,_;jaloin. Later it was dccidcd to have the drones flowmn L

to Enlwvetok on the day before each test ‘_rd t._<e of f‘froﬁ thera 28

}.'ell. The drones were flowm, off a:*d 1; ded uy land ‘based eqﬂiﬂ---v“t:

mile they wera comroll«.cl c.urmg t"wa r.,m:h er of tha flights from

the r.o\.h:.r planes,
Air filters with sp..cml xiltcr paper -.:c;-o i:.st:zl‘led coa tho top -

ard btottom of tha fusclage of eo_ch drone, Those were servicad by

personnel f:‘o:ln the Scientifie l.‘m.t. of Task Group 7.1e In addition,

flight analyser aquipment sad radar altirster s-moras were placed on

.
- *

all dr oneg, At tha su;,_,-:..tmn of thae Alr Force, blast acceleration
~tests hod b\.m Ineluded in tho ‘allt.rf test progmem, and spre cial

Cequipront was installed ca four of tha dyoncs for this purpoze.- This

eonsisted of AFS-10 scope cameras and a 1k channel oscillogreph which
'_'r«:-coi*dc‘d readings from § siiain gauges, 8 precsure gauges, ard l

ceelerencter, o

Drone operations bogon '..'i..:.h the taln-off of tha mothes circraft

froa Kz:qjalc—*.n shortly after midnight on tha test days., Drezo take-
oifs got unduxr wiy at Erxi'.::tok at 0300 }‘.ou:-s, spaced approxizataly 20
zirutes apart. After belng picked up by tho rother planes the drones
avrived en stntion bafera H-hcur ninus ,‘;‘O ~drutes, Feur ol tha
deenes wire placad 01' tha sovih cide of tho Zovo zoint at 14,020,
18,000, 22,670, and 25,003 fert; acd the other four wire plac.d on
the nerih 2t 16,003, 23,603, and 2k,000 feet. 11 wire divesiod into
o atonie eloud fer 3 p.:.: we cnch Toptening § 4o 19 minatas aftep

d.taitisn, Vicual menag of contyel wlra cozoatllly nnd inis fecced




whic-h was approximately five winutes befora dain (on tha surface),

T ; deterained on, 2s this would p‘*ovide stuficieht light ‘at highor T E'
altitudes aloag -.aith dariness at the s-lll;.l;.'aﬁhé ;t';tf tre exrth. The threo T, :
peh‘etratioris by‘ a2l the dro"m pl:mef- wara co. ploted within 50 rimv
after the shot, Nanacd planes chscrved suescssive radiolegical T

T safely circles of 5, T%, ari 10 hilcs‘durinw tho 3 passes by th |
drones, which wera fivst divected ints 41 ¢leud ond then picked vp .

on tha other sids bty tha math.rs, shioh hed fo cllewed prese ~itad

courges avcund the clovd, Tha drones were then conduckzd O - '11“‘tc-c,

ere they were Janded by o d coairol toans.?U

02 ¥ Lyy tho dreme at 20,000 reet, which carvied blast accelera~
tion test equipront, ctas moved to 39,620 foot to ko a siralated
borhing un, tired te -‘.oi:".c'i.de with tho t4a2 of deteniiien, n 2Dy .
a sinilar run ¥=s nade Wb 23,000 feoet, o dunpe was sustained on’
cither rlight.
Frotorr.oly

The AZ0 letter of 23 July %o tho LLC hod renuucsted ostublchoint
of a military unit te acconpiish "high specd aad pereral pretogehy,”
- .

and by fugust there arpears o hive bocn wnofficial agrcciint that
this requirerm:zat was refleciad in ths dosignation of a Staff TholosrTa-

phur for the progosed Tink Fevec-=Trip, Gon, Foul T Cullan, UBSF,

vho had cervid as head of the AR photeoraytic wilb at CRIISONDS,
He vas charged «with ccordlnating the activity of tha varlois Dhsts-
goepale unlis, orovidins plars for ozeo: D1L-nlng tha plote s ohite

missien, nalloring axcoutlicen, poroenicl pracurannt, ootuelly cs

I voq . aen NPT T R SE I I
orclattion, and the poocvorant of L IRALY T BNEATE § SN ARl S AN S 0
N Ao m e - . . - IR LR L : . -

.t l..r._-.' -3, s ..".:" l}- \i; . - ! 'fJ'- . - .. :
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photogrmhy and a .\..val off:u,cr, Adiafral Qun,c.{ vwbush, ha served as

PRI ——

Stai‘f *’hotogranher. 'I'ha uSSignn:nt t.o tho US,F of Ifull rc-soonsibility .

- -

_ for the photogiraphic coverage of Sh: :DS"O‘IB rcprcscnted an efi‘or-.- ‘to

cor.;;:'mletel)_r wnily this function undcr or. ser'zlce.

Tha photographic assigr: .uht. thus h“. :yi to.the Air Forze had ) C.
- four principal phases: techaical pho..cgmpy.y for r.casuz-(.-r.znt, tech~ .

nical ,...oton‘a'*‘.y to iliustrate sci 'n,ii‘ic-rc;or’-b.s, dozurnmntary
phiotography to porirsy the scquince of ‘events ond method of zccom-
plishiemt, oud Ldeitifization p‘::otos;x;:.p‘.v fov scalnity. The latier
a:‘.signr‘:n. vos latey Yuwined oer \.o tha J-2, 4077, Tub% th? zccen-

pliskrant of the other thrce was m:r"h to severaly tax the resources

aviilable.  Dventually it was nocessary to tuen over The tecknical

»

photogzaplyr for scicntiric mrasuscrant to Tack Croup 7.1 (i),

with which closo ceerdination was maintainced on all phase
The photopraphic principal opciational unit was ostadlished as
Tesk Unit 7.0.3.  Howwver, instead of a closae vertical organizatien

of 211 Lurctions under this designatien, four Lypes of oporaling -
organizations wore seb wp, a dec.ntralized pattorn with zn scrdal
. -

photographic unit, an orsanizabion 1o install cqoncras ard tizing

cquiprent in photographic towers, techaleal and documcatary teams,

rad an encrgeney SMlnprecissing latoritory. Theose coll:bor:-.:c-d in

SRR | ke ' PR »

]

carryling cut tha thrce peincipal phizes of 4l photo raphic fissien,
'..'2:1'.10. a vertical ergenizatiizn woald hve nvlo for easinr adeindstra- '
tlea, it wis considirad h=t the ergnimticon follew.d inls for

o
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coetier functionsl o » paot of tha percenanl
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fill the need, and a nunber of technicinns ware SU?Plied by the friy S
and Navy to a].leviate t}:e h ortaba of sxiﬂ. L3N ome], in dd"tim . - :

-

to 2k men erployed on a temporaiy basls 1 by ihe AES from among exe

service civilizn SpCClalith ty n-uns ct a ca'tract with tho Milver-

sity of Califorafa. A largo quantity of photographic equipient was -

also purchased by the AZC at the request of the Air Fovee fer tho © . -

gpenialized purposas of the oo Lut“on.
Tha atr photographic unid {5U 7.h.3) was nodeled closely afier

-t»‘!‘.s ¥ it at (:’1 ‘L..l L‘)-), arl q\i e )10)- d t‘JJ R alicrall

and thveo F-13's, plus ene F-13 ¢ £S an op:ratienzl spare. Fovi-d fron

.....

Scusdvon (Special) of the ‘

- ERETE -
CIVINALIR AN

31tk Air Division, 808, it was based en Weefalein, foon shich wore

launehed all its operations. Tha prinary missicn of the air unit ' ,

was to plotogizph tho datonations and reculuing visual pheresina,

.

principally to datcrnine tho reope and nature of the blast, with

docurnontaticn as a secendary ain.  The photogrephic planes nra

cquivped vith ncarly 21l cucrent types of specialized aerial saseras,
as well as with professional type rotlon pictur& éaxuras, a total of
112 carcras teing used in the five aireraft. Coverapo was providad
for In both black and wilte and in color, &nd spccds ran;ed }rca
2,000 frares por secdad in the T-.oinn ennras to ong evary hoce

cceends An the <18 comcra, Tho tud C-5h's erbited countireloek-




A speeial group was c¢sinblished to equip and ~.cz".m::a the four

reotely controlled photcgraphié tovers which pro'.'ided tho means of

ccrnring tha detonations frcn tha ground. ﬁlf.l‘.cugh noainaily a part

of Task Uni% 7.k.3, i% wo "ked closely nith “*ask Croup 7.1, since

satisfzcticn of this reqﬂre:. n% wis of e:lwzra interest ‘o tha AZC

Cne tower, mcunted on a coral Xead in tho Mageon, providsd covevege
of all thrice shots, while czch of *ha aihar thrse pravided soveraze
for a partiznlar sheb, Trinzinal weltarce for whe tetinicsl aspeets

~

vas placad en Fosbas sereias, vhish provided 1 specd of ftum 9,000

to L2.03)0 frauag wor sozon?,  Aid7iional co .r-‘r. was outnined fron

high-cpzed rebtion elotord camira and serial stitl enroras, providing

a wide vange of luninsily anl cpead, o that ewn a loweardsr detons

ll—’
tlon wenld e recorded, A1 wwero gramated sutarnatieaily by oins of

relays and subsirine cables, ;..11-.,}' eantas wore mounted in cash ef

.

the iciers, which were Located approxinately Tiva miles from tie Yar=

get point.  In order to save tiro and dncure effictivo op-ratlcea, a

detailed reck-up of a photo Yower was consiructed at Ipiln rficld ard

tusted 4o eliminato electrieal and mochanical defueds 1a tha control
-*

Sivin docurenatary phrotzgraphic tears were auuLo oryinizid as
valts expidle of perfacing all types of scrvice on the grounds Each
wis equiyzed with proficsienal Lyp2 35 and 16 A1 4stor g stton ple-
ture citrras, a hand-hodd rotlea pletura cwira, 4 stantd 7o
press ¢imrra, and a lacge porbible viow esocwrs Thy erius, consiote
ing of ziw porcans vne)t for cna cound evin of oL, wioro croisacd

. - .. T T ok Coap s - F—
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thd teons rcn-—:tinc-d under t.he

“1ed to controversy for two reasonss

opcratio.zal dlrec..ion of uhe St:’_i'f Pl‘*otoufﬂp“m‘ despite the fact u“"' R

TR
P St v aen S -
3

. ,‘l‘leld Ocdor No. 1 ha a nuc'.e ‘the n.st. Dircctor rc,po.taible for all :

. technical photog -aahy a.nd for the docwrentary cov“"ge of tho act.ivi-

ties of Task G"m.p 7. 1- dlfferences of opmio'z dcveloped bct'f:een iho

]
'

rcbers of tha ATC Task Group ond .,ha pl‘otomm.w}*e“s themselves in ‘

»

regerd to the seope and ramer of the coverase. The difficuliy wa

- resolved, at least in parf., Lty the ccnccssicn of carplete ceatrol of ) -
‘tha three teans assipned to Task Group 7.1 to the Test Divectore It ' . 4
‘uas also a;;recd that technicnl D“O»O"I‘-.‘A“i.j for scicpiiric reasurérone
-would ba entiz_*ely handled by Tl bus of the Tack Unit 7
{Scientitic), |
It was deecided 33 a pollcy 1t. t‘w beginning that the logistical
phase of pholography, particularly the developr-nt of rilm, chould bo

reduced to a minirun, Tt was thereforo planned Lo process rost of

- — — -

he £iln in the United States, ab tuo poinls--Tolling rield, ackirg=

ton, B. C., (10th Fhoto chhnical Squacron) and at Los fngeles {Con-
- solidited Filn Irdustries ard B-stman Kodzk)--vhero the filnm would
bo quickly tronsportcd after the §hots. For crirgeacy procussing a
laboratory sas cquipped to rake points up to 8 Ly 10 inch:s aboard
the USS Curliss. Some dirflevliy wes cxparlencd in finding g a suite
zule placo for carrying out the coplex cetitlng ard ¢éiting opera-
ticas en tha roticn picturs £iln. ..f..-.r coi? deliy a nearly ideal
lectivn wis feund ia the Lir Tereo #lobiing Stticn ot Lookcub

13 fnut1lnfcn, +hich h.d

MR I ~ @ - . - . s
Sonati'a, Les Jagales, Cilifurala, Tn
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The p;.oto;,r:-.nhic mis.,tcn, althou;h it we uhccossfully carrir-d
out, occaaioncd thae gr catest a u.ount. of dis.;nti..faction of all thoﬂe
urdcrtakcn by t.he Afr I‘orce. T?u'ou hox.t tba opcmtio't seric.\.s diffi-
“culties revolved aro_\md the seleciion ox puotocrnprcrs, dilfcrences
tatizen p!‘.oto'“ zphers end fclenusts, s‘w +taga of pltégz‘sr cqv:up. 2nt,
ad allezed lack of ‘,dvance plarning 1;'d-p"o§t.r inatr&gtioz’.s to per

funciion was 2nead the typcs of

[ &)

ore),  iis has teon seeny this

suppest o ,uu 1c\]1y reaucstsd by tho £ZC of the nilitary sovvices

-

ard wes arsigned by then to tho Ly Force. PRoccusc of tho varlcus -

Loos of protosvaphy recosciry and the lack of contact by the Adr
L hd

Feoce with ator 1c dcvelopraat werky Lt cpposred mandatory that a
veetical tipa of oi‘.;.-zni:ation not bo sstzblisicd but ihat the
rhotegivsives verk In elosa coatzet with tho ceienticts .;fnd techni-
cicas of Task Cooup 7.1. T2 situation was furihee ¢ :_)iicatcd .by
the shorlage of quatidicd militawy photojradiors ard the ncecssity
of Liring a nurher of civilians ca a teporary basls. The Alr Force
zo ¢ld not possess ruch of the high spcéd ard precision typa cquipe

A% nocessary, gnd althouzh tha A¥C did procuro it, malntcnance of

tha unfariliar equipnsat and cona chortages continucd to be a problems

Scricus differences 2lzo appearcd to cxlst in rogard %o alrs

ard chicctives, The IE-G wo3 mout concerand with tochinieal photography,

while tha roquirenint for docnnintary photosvaphy was dargely
develer-d by the nilitay siovices, £3 tho opiraticen progresced )

censessiens foen the rolncizle of Cnificd ecitinl anre

Fo7a ta allyvlate gpacific corplainte. In ¢aios vhira tha sceumag

F oo . - - - - A% Py - L - - -
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jneluding 4 x-ch.n.-.:na end enlavginge  Fach woqul ,t to parlex

, R shia) N6 (3 Dt f ‘r...-'J’ horovay P

ey o

t:d on 3. 3 onanoweita,.

[ s
!

Ccipleta contiol of thise phs sWogrepnio-bo r: 1::1‘:.1111 vith Task CGeoup

‘ o 7"1 were 2lso T-Loluc:l to t'le *::t‘Dircc“ L/ n.ic.xal i.ntogr;:f-
[ R - . .
o Pher on wwival at Eni-.:ato‘c 50 that tha pr -n*:.)'lo of woificd divecy
S st
~.o . tion was viriually dispcnscd m’.th. Frea the vicgol at of tha Test
* fg «
—_ Director this eppaently did not '::'.'qvo raticrs, as k2 ceas 1ud:d,f: .
. Blonfusicn, less of tima, :::sté of ciffort, gensral rizdize >ction, -
) .i bichar ing vesvlied 1"::.31 the dividtd ;-c:,,:msibility for p:1§t0;‘ o

PG E vont o Ao recemmad that fer fuiued op.catiens the
AL MestHMish 4ta ala phatesvephlo or ~1r.i_,.uior\ erow vhich it should

¥

saln conlola ez SoL and d:lr:.:i.-c"u.“ 72 2150 leokod oskonce ob

!-l-

W aovial photogearty, statings Mg a decwalany Lplorcat _"37
STSNE 1o honvag b ...1 Inoracatiol ood, 5.n.::.-_:‘..-'.~31 25 oo toelinfesl bona-
i - Tits wove dovlved, dess not appran to have boin swrth tha costlM

fxon7 cither e )adnts, ho asseried dhat iha phatogrephers hed not

bosa glvea peopes dasivactlions and 23 a s:isult failed to vaderstand
the nead fee .,f resednmnats, wand thet Ro oL phateeapty hed
nod brza vsed priinrily for tuchafcal covercge, bub radnly for photos
) gvaphs of po ;-onral. ITn thosa vicipoiats Lo was penecally sup;:ortc(.i '
ty the Scicntirfie Di‘.‘cctor.ﬂ _ - '

“iceellnzog ioanfresoat nls

Tha ront L poptand of ko minor ivencosihilitics assisacd to

tho 2ir Tolk Cooevp was probodly tho provicica ond opoasaiden of aly

’ resone fanililles slihta tho opevating i fer Joint Thsk Focca
Sovene To prolora ihis sindea thy S Tooacgest Coln ot poeyidad
cuit-bla alree b onl ez sating povsean:l feom 1 M Dajyuze Sore

IS BHELY AF U RIS Y 5003 Ll PR B8 BA5 |
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32 - 0i-10's, c\.pﬂblo of waver landinvs. "“rLis om.ratlo-l was or’ﬂni'-‘--?-d ‘a8

Tesk Unit ?-!!-5. S:[r-ce the ISI(J"d Cor:n ..nd r, Kwaja_em, who also

fuhctior:ed as he d of Tﬂok G oup 7.7, was already cond ducting an air

t
T e g e
.

T rescue service in tha"l-?:'mhall Tslands avea, coovdination was 90905--“

'
. . .
-

szrys Under tha ‘.rra'\_,em.nt agreed on the cbove aiv crmt passed - .

. vider tha control of the, Co:r:énder, TG 7.7, for operational control
except oa test days, vhon t..cy rofurned Yo tha coatrol of tha M.rl
Comanders Didng the pec-da: . cperations o test days two Pii'e
also wave pl\.u.d ‘urdcr his control, after dawn reverting to antd-.

.

: subnaving p..t "ol =
Alihough the Adr Task Group was not assigned respensibility fop
coraenicotiona (other than its o::;n) sora than 200 Alr Foice po 1’5"'“1‘;1
£
organized as Task Uait 7.0.6, participated in co...m;.cat*ons, to
" waieh they nalo an Lrgortant contribution. Tho core of tha unit had
been 3n place ea K:::.j:\lein, Lut wzs a.u:r.cntn;d by odditional person~.
nel frea the AuGe Facilities were installed on Endwctok for commni-
cctions with the lorg-rangoe weather recomaissance ajrcrart, rodice
teletypo 1ntcrc.;p_t. of the Cuan Weathoer Broadcast, and weather
reporting cirvcuits from Ponperik, Hajore, Woke, and fwajaleln.
acilitivg wore geb up on the tack forca flagchip for toth Vc.'i'y‘ high
frequ ney and Lizh focquency velce corunicaticon z:lt!; all afrverafd
In tha test aveae Padar beacens wore inst2lled en Hiajaledn, Pnivoe

Lok, Fap by, Soscng and Tttt fo ancist tha Srene unit i navigoe

i
e
(3]

aal proble-s. Gther nowvlpstlenil adda Lsludad stordard airvay

ard sdvdeeny centrol Locilisdog ca Tatvild and Faifaledn,
Vgl s s ten prrleea b Ry the M Trocr was to

A 1 ~ vt s as v h . R - . R .
}".J-f’,') L-.,? airesaty for 4t uuy of tha ..-:»E..'. SN -
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.. _33_ .. ... Grouwp (7 6) in ...:xdnd an acrial su.rv..y oi’ grourd cont..-r.inat* on by t"a

blast on target 1slmds. "‘he tests i..dlcﬂ.tt.d t'hc.t rea'm‘-..ﬁnts ol .

LR

B o contaniration cculd be -L-de fro'n such st:'_“.c. -rd aircmft. m.th su1f1— . .

clent aceuracy to detemino the safcty of grourd operations. Tnis

—_—
- .

2T L | & gy ——————

et e ome.. A

-~

- plare too’{ of f fron I-I-un.ato‘: at I’-hox.r plus 30 ninutes for its. rige

-
[

sion of rzdiological survey .28

- Gporations on Tc__sﬁ Days . : ] o :
| The principal fnstiwesat of coatrol for the ity Corzandor on '
test deys was the Coztat Information Center cn toivd the Heunk _ o
Felintoy and the attéw Tt corvuaieaticns m,t..uﬂc. Crorational con-
ol of the certar passcd to the Commender, Alr Toress, JiF-7, with
the catey of the ship Inte Ynluciok Lazcen. I’u.nc sly it lﬁd been
used by tho Navy Task Group Cormaznder fov Lrac}cing and identlfymg o
all syrface ships ond air:C1-aft creountered during the voyage to the
test crer, cnd for issuing orders and maintaining radlo contict with
plones providing ais cover,
the niusicon of thy Ccabat Inf o;'n;lt.icn Ceater on practice ond
test days was to plot the cxact po...it.ion of 21l aircraft participate
ing in tha ozeralions. AL aircraft chocked in to the Conter by
radicphone et a dist-nco of 109 niles fron Fafuctok, ard 11l further

cor-enicaticns necensary to thy operaticn « T disseianted fron this

point., Prior to H-heur ninus 30 rinutes all aircraft rwde oa-station

. e ey

rcooria Lo tho Centor, 2ad this infeirnintlon uas checied by means of

a Medol SX ralor sot (Tor pickdng up all atvsraft onl dotarsining .

its bareley ool varge frea the Zovo folat) and 1 Model SR oradar (for

ceboraindny i fiidtada of 2IL cTropaft watosing tha et nenvYe

. R > w. e m e L . r . LI
SIL fveonl off rhe drens umabts ooUEL] Lo Uhelr nui i n ot Laelors,
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~ oithor 21 miles nocth or scuth of 'z&;-o pomt. in a count?‘r ¢leock~

»J:

wise dinction, spaced by .‘.0\.»0 foot 1ntcerS. xirc-“ft with é.ssi‘.t__;fza‘. 7
c.ltatud 29 divisible by four o"oitcd 3 tha nc".h of Zoro point, MY

photo atrcraft, 2ir-sea re scue planes, obsc

CrVer, airciaft, and come

rand aircraft 2150 orbited in tlrir assi g.icd scctors, on at four .

f‘P

ninctes prior d ‘to..:.it1 on a re ort <og soda to the A Commiander

that a1l alperait were on st ..10‘1.

& »

loa of drenes was clesely follew

.~
L

osivd

3
s

plaios ard i Ce:bhat IIIfOJ."‘"‘ulOI C.....ur. Bxch rwother and muster

o

ke AY/AFS-10 radwr sety vhile

*.
5
D
<o,
o]
r
e
Ll
o
cr

reder boacons ware plheed on the fewr cpacially egulpyed dre: 28 as
w¥21) a3 en Enfwetok cnd the tﬂr;;ct. jclanda, Rodar scope canwra cn
the coatrol planes were used o rocord tha position orf the drates,
ard the 8X radar sercen cperated Ly the C :*.!ni; Information Center
vas also pt .otc-';;“.l-d for ihe sama nurposes o5 previously noted,
crenes wera first landed .t.-I-Zr.ix:ctck aTter the shots Jor ruioval of
filters cnd decentzmination (by w: J.dng vith distilled wal v), ard
then rlown n:r.* ally to }Zz:ajaloin.‘9

Cperations for X Day were sfmmalz2ted with cuch suceccs on PX
Tzz, 8 Jpril, that it was deelded to errmenl ths provieusly plasned
reluorsals Jor X, T oad 4 Doyyse Tho slveraft oLiilat o owdthout majer
difficully the Tive distinet prinsip:l cir ricclens for X Doy as
follcevny collicting of Aalr connles oind bBlast it by tha droncs,

acrial plotegeepty fov Corurontoeyg ceverany ond ecllosiica of
.

coientifie dity, cellietton of vuticscleslen) Oty o Loacking of
thy st e elond Lyt woth o Ters 08, asltoantin L0 ervlnain
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P, At houcrh there ‘was a possibility of precipitat:lon causing & -

' 25,000 feet. winds were sout.herly with a velocity of 17 knots, From . ;

Lera to 60 000 fect Hinds wore westerly with a velocity of 20 to 30 . ' g

" ¢al and docurentary phasas. Altkough therc was operatimal failure |

T

H-hour for X Day was scheduled for 0-517 on 15 April, and at the = - - .

- . ,. R Y
'br-efing at OMJS the final decis:lon to go a.head "35 given by Gen. - Cor e
oy |

heavy rai.n—out. of rad10active particles, the winds were such as not-

—

to menace lat.er t.arget. or control arcas. Surface winds were oastevh

- N ~

with a velocity of 11 lmots up to 10,000 feet. From this point to.

knots, There were scattered rain showars over t,he target area from -
0600 to 0618, e | L . I.
Ai.r‘operat.ions on X Day procce&ed according to plan with the ' . :
following exceptionss (1) Imitation 2, a weather aircraft-(B-29), ;
lo:?-t a propeller and was directed to roturd to i(wajalein, where it
was acco'npaniéd by one of the zﬁ.r—sea rescue planes; {2) a drono a.!.'r-"
craft {B-17), operat.ing at 1).;,000 feet, was lost when it failed to
respond properly ‘to signals from the mother pl-me and dived 1nto the
ocean; (3) the drone aircraft at 18 and 20 thousand feet were unable .
to make the third penetration of the atomic cloud when a shear
effect developed which left no visible remains of the cloud at these
levels. - .
In gc;.neral, air operations on X Day were conéidered to have
been highly successful, Samples collected by the drones wers of wmich
greater strength t.han those collected on CROSSROADS. P::otographic-

v -

cperations were likemse regarded as suceessful in both the tochrd-

of certain types of careras, at least 85 pcr cent operated success-

fully. The metcorological unit obtained detalled inforration on the
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- permitted a successm vert.:lcal photograph of it. Tho plano was

*

- nature of the atomle cloud despite tho t,en::orary 1055 of one of its

plancs, The helicopter operations by Task Group 7 3 under over-all
direction of the Air Commander were unsucccssful in both the pickup
of radiological sa:rples from the lagoon and tho collection of aarth
sarpleos from the target area. Tho blast had destroyed the p;lck—up

devices for the samples attached to buoys in the lagoon, and the

.drone tanks were unable to rru:xke a successful penetrétion of the bomb-

crater. | As planned, the radiologlical test samplos from the drone '
alrcraft and the photographic film were returned to the United States
by three C-S4's, those departing within 24 hours.30 o

The test on Y Day was held at 0809 on 1 May, after postponemer!.t .
from the original date of 30 April. The postponcrent fesnltcd from
tho devolopment of a wind structure unfavorable to radi;].ogica_l ",
safety. At 1100 on 30 April weather conditions were pronounca& '
satisfactory and Cen. Hull decided to proceed with the test on the’
following day. They centinued to improve until _sﬁot time, when they
were nearly ideal. Between this point and 22,000 feet the winds wer
southerly witzx a velocity of 16 knots. From here to 50,000 foet: the
winds were westerly with an averago velocity of 35 knots,

Air operatf.ons wére similar teo those on Y Day with_ the fo_llow-

ing exceptions. Tho drone at 20,000 fect was removed from tho .

pattern, placed at 30,000 feet, and directed so as to sirmlate s
bombing run over the t.arget. point timed to correlate with the dotona.

tion. This pldced tho drone alvost directly over the explosion ard

landed without atte-pt to penetrate the atomic ¢loud for rad!oiogi- ) ‘
cal savples after it becare erratic in handling, apparently as a | 't
. _ !
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© result of the blast, The 20,000 foot drone was "selected becauso . Co
t,ha sheer effact in the cloud on X Day had seriously affect.ed it”' : Ly
function of collect.ing radiological sa.'"ples- . | | o ‘ie

Air operations proceaded on schedulo without mjor int.errup-
tions, and results were even more satisfactory than on X Day. Thﬂ
drone scheduled to fly at 2k,000 feet had to be roplaced by a sparq
vhen a tire failed on take-off, but this rem.J.t.ed in no serious

delay. The samples collected by the seven dropes which penotrat.ed

the atomic cloud were declared to ba from 15 to 75 per cent stronger
than those from X Day. The photographic units _i'rere able to a.tttain
an éffectiva operational rate of 90 per cent for the camsras, an L 5
1ncreas.e of five per cent. Hel:lcop‘ter operations were also s5ucCCesS=. ;
ful. Samples wore picked up from the lagoon, and a éontr.olled pene- ,
trationlof the borb crater was made by the sccond drone tank a.f ter

the first tank had become inopor;.t.xve.n
The test on 2 Day was held as scheduled on 15 May. 1948 at 06011, :

- v eae g

the weather outlook having improved steadily during the 'du:ee days
preceding, The wind structure was less corplex than for the first
two tests. Surfac.e winds were agaln easterly, with a velocity of _
eight knots, extanding to 5,000 feet. Froa this point to 15,000
feet. winds were kesterly with an average v;loclty of 31 lcnots. *-
| - Air operations were sirilar to those on the two preceding shot
days with the .excéption of a few changes in the placezent of drol;:ea
and photographic ﬁlanes. As on ¥ Day a simlated bo=bing run was

mede by a drone Yo correspord with the point and time of the dctona- -

ticn, but the altitude was reduced from 30,000 to 20,200 feet. It

was also cccorpanied by a rmonned 5-17 on a parallel course at 35,000 ' )

i
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' '..‘feg.'t sla.nt- range from the Zero i’fpint. The three'é_lirctf-‘.lft at 20,000 - L
‘,feetl (drone,.mot_her, and manned l‘B-l?‘) wera all 5P9¢1#1Y e‘l“iPPe‘.i to
"_. record shock wavae darta‘ a.r;d for fﬁ;ﬁoéraph}'. A1l photographic 31_1""
- \;raft were moved in bo a sla.nf ranae bf eight instead of ten naut..ica‘al
Al aircraft comploted thelr assigned missions successfully
"except those participating in the éi.mlat.nd bomb.ing-run. The motﬁe.r :
plane had difficulty with the AN/APS-10 radar set and was mlaﬁle ‘l.:.d'=_
locate itself accurately in relation to the Zero Point. The simu-
' lated borbing run was aborted, ‘but the secondary rission of obtain-
ing radiological samples of the cloud was accomplished. All drones
succeedéd in making three penetrations of the cloud, and thé sam- .
~ Ples obtained were sald to be better than any previocus ones.,. Shpdk
wave equipment aboard throe of the drones also functioned very .
| successfully. Cameras were repcérted by the Staff Pho.tographer, .
JTF-7, to have attained an operationsl rate of 97 per cont. Heli-
copter opcraf:lons were also successful, although the drone tank
again became irfoperative in the crater and it was necessary to call
on the spare.3?2

Surmary and General Corments

At the conclusion of Operation SANDSTONE it could be reasonably -
concluded that the Adr Force .had‘creditably fulfil.'_ledr the basie re-.’ .
. quirerents assigned it by the Joint Proof Test Committee. In the
drone operations a l';igh degree of effic;i.ency had been displayed, and
the air transport an& mf:.eo;'ological aspects had bcen moro than
‘adequately handled. Only in the case of photography did serious

criticisn result, ard even here it could be said that the basie
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the highest degree of efficiency had been shown in the specialised o .!
services which already oxisted within ‘the AdrForc: and could be . S ;

readily adapted to the purposes of the operation, as for instance

o W may vaaih,
' N

the long-range air transport, meteorological, and pdr-sea roscue
services of the ATC. Fortunately, also, an oper ational drone unit,
the 1st Experimental GCuided }'issiles Squadron, had baen ma.int.ained
since CROSSROADS, and alt.hou.,h it was necess.n'y to ma.nufacture new |
cquipment and train additional personnel, tho orﬁaﬂizatimal patter as. i ,
and operational experience were already available. The photogr aphis - _- | ‘
- requirements, on the other hand, were exceedingly complex, 59“551' |
tating the procurement of very large quantities of new per 3°“n91 arﬂ
ard equipment, and although the assignment of the rosponsibility for . ;
photography to a single service was logical, there was insufficlent . X
“time to rmeet in every detail the requirements with,ﬂ;e comparatively
limited resources available, _ k'

Although the .newly autonozous Air Force had successfully met its- :
corparatively limited requircrments, some high officers who partici- T | . "
pated in the operation pointed out that the role of the Air Force e ,
had been limited to air operations in support of AEC requircments .and | -

corplained that its direct participation, for instence in the re- * _ u
search program, compared poorly with that of fts two sister services, )

Since SANDSTONE had weapons developrent as its prirary ain, this was.

not reassuring. These officers believed that the deficlency of the - L [‘J.ﬁ'?
Air Force In atorie wespens development--its 1i-itation to the role L
of wozpons delivery--had appeared during CROSS3CADS and that the ; ¥

- . . ?



con¢lusion was inescapable that ﬁmdequate‘ action o correct this
situation had been teken.’? - IR
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CHAPTER XVIIL

MILITARY RESULTS OF OFERATION SANDSTONE

Oblectives

As has been observed, the orlgin of Operatlon SANTSIONE (Un-

classified) was determired by three factors: (1) continued experi-

rentatlon at Los Alamos Scientifie Laboratory directed toward the

. developnent of irproved types of atomle borbs and the increasing

necessity for putt{ng experinental designs to a practical tost; (2)
the continuéd production of fissicnable material of two types in '
increasing quantity ﬁnd the need for deterrining the rclative degree
of emphasis to be given to ezch phaso; (3) the increasing sizo of -
the stockpile of atomic borbs and the need for determining what types
should be stored in quantity. Lecordingly, tho main oBJuctivca of
the tests were luater stated by the Los Alanmos Scientific Liboratory,
whlch had originally requesied them, as followé:

1. To.inprove the chort-range nilitary position of the
natlon through testing models which may rapidly beccne
stockpile iters; ard '

2. 7o irmrove the longer range military positien by obtaine

g informztlon fren tho behavior of particular models

wich will lead towzpd the design of more cfficlont and
rore useful wcopons,.

Prior to Cpcratien SATDSTONE four irplosion-type berdbs had been
dotenated--cne cach at TRINITY (Urclassificd) and lagisaki, and two

at CROSEROALS (Unclassificd)-y
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herent inefficlency of this typo of detonating technique, coupled

with the fact that approﬁmmly tkroe times as ruch fissigna‘olé

miterial was nceded to create a critical wass, militated against its b

further developrmant except for such lirited purposes as & penetr ate .

ing weapon or for delivery by smaller planes, At the same tinme it

-was necessary to consider that it was possible to produce approxi-

rmately 10 tinmes as ruch U-235 per ton of uranium ora in the K-25

" plant at Ock Ridge as plutoniun in the Hanford plant, and the actual

production ratio botween the two was approximatoly 8 to 1.3 It was
thereforre hizhly desirable to utilize the U-235, ecspecially since
the amount of workable ore in prospect was regarded as definitely

limited, To meet this situatien a conpgsito cora }

_.\::d been developed and was

being stockpiled at tha end of 1947 for use in the Mk III .br.plo:.ji'on-

type berd. Although there was little doubt that this wezpon would

function, there was still a large cxcess of U-235 to be considered,.

i
1

bud the percentzpo of pluteniun nccded to achieve naxirzn effect was

nov lmovn.  Cenzequently, tha conpesite cores belng stociniled mizht

b2 uaduly wastclul of the scanty pluteaiun production,
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Ia additica to the aceorplishrent of the primauy objectives of
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ts, 1% wag obvious th-t they wiuld rrovide the oppertunity
£5r raking obscrvaticns for a nuwber of ceccnizry purposcs. Oao
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serlca of thize wrs the 1) =ilditary service tesis which hive beca
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Y Tan extensive group of observations and experis

'ﬁbhfé which ﬁfoiidé&-ﬁuch of the basis for establishing.a system of

long-range detcction.? A third series of experincntal observations

was established and carried out by Task droup 7.1 (AEC) in order to

collect further data on the chalraﬁtcristics of a nuclear explosion,

- -since many associated phenomena were still only imperfectly under=

stood. It was expected that this would provide data directly usciul
in the further developmant of nuclear weapons as well as in the ’
advancerent of nuclear physics.' ‘

The latter series of experiments will not be described in.
detoil here since they conéerned the research and development work

of the AEC rathcr than that of tho Alr Force. A condensed revicw,

however, vill bo given. One group centered cround the development '

or irprovermcnt of methcds of dcternining yield end efficlency. I£

was proposed to atterpt to irprove the method of subjccting cole

lectcd fission producta to radiochemleal analysis, the principal

procedure previously erployed, by use of a radioactive tracer. It

w2s also desired to test other methods of determining yleld, ospe- -
cially since the radiochenical method was ¢onplicated, expensivo,

irpracticzble under gorbat conditions, and possibly unsuited for

deterndning tho ylcld of an atonmic wezpon tased cn a thersonuclear

reaction,
A socond group coatered around the obtairing of rmore detailed

4

dta on the developrant of a nuclear explezion in its carliest phases,

including tho drplosicn panze ond the vory carly nuclewr reactlon,

<% wis Lepod that this weuld not only lead to thy deciza of more

oot ficclon-typo nuslear torts, tut 2lso that it would luy the
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groundwork for carly testing of the fusion principle. By obtaining

the high energy'ﬁeutron spectr&m‘from a fission bomb this could be

used as a basis for comparison with the spectrum developed from a

test fission bomd . o s

A third group dealt with the more distant phenorona relating t?

an atonic explosion, This involved the measurcmant of the intensity,

_duration, and abscrptlon over various disiances by sea-level atmos-

phere and by other substances of the 1ight; hcat; neutrbns, and gamm&
rays produced by the explosion. Tt was also Intended to deterriine
the total encrgy felcasoa ty czch bord, and to tabulate other details
abcut the blast wive, the hcat and light radiatién, and the germa

ard ncutcon radiafion. It was hoped, nwong other thirgs, by this
reans to arrive gt a more accurate statement of the magnitude of |

3

atomic borb cxplesions in terms of equivalent tons of TiT.

Selection and Descriotion of Borbs Tosted

I
21l borbs detonated during Opcration SANDSTONE were
essentiaiay identical, and all wecre dctohatcd from 200 foot towers
located on various islands of the atoll. The threce cxploslons, in
chronological order, were designated X, Y, and Z {or X-Ray, Yoke,

and Zcbra). ;

: . Sinco ons
repeat was desired for the initiztor test, a fill progran would have
provided for six chaots. This, howewer, was regurded as quite ume

decirable becrusa of tho 1iritsd zpace at Eafwitok, grest renotery

cost, und cxpendituro of firslcasdble material roquired; and scoo

1T - =



| 'oatisfactory alternutive was sought for. | Althouf.h '-d*“itmd]_'? this,

. . ?‘,j 5 v‘ ) ) . . . . )
. o a ‘three shot progran was selected.,u-u,,- S : .- :\
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Efficiency of Po-bs Tested and General Conclusions

The relative ylolds of the borbs were determined by six dif- °

ferent baslc mothcds as follows: (1) the intensity of gamma radlas

tion; (2) intenciiy of fast neutron radiation; (3) intensity of heat
'and light radiatien; (4) peak pressure and irpulse as functiona of
l'distance.from the explosion; (5} characteristics of the growth of .

the fire ball; (€) radiochemical analysis of fission products. Since |
a high degree of preeision of rmeasurement was nod pecsidble in ary of

the first four ns:ho&s, they wero regerded as rough. Elgh-specd
pﬁotography perniited, however, a rather precise determination of

the characteristics of the grousth of the fire bzall, and vhis rethod

was given censideoradbld weight fn deternining relative values of

yield for the thrce shots. This rathod offercd prorice for cordait

» oincae its cnly sordous limitation was thiat Qetenniiens nunt

“
]

.
™

cur at altitudces excecding 100 feet, pemdtiing grovta of tho flre

[ 4]

o

ball without «xetzsive greand interforconce. It was Y:ilicved that by
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. the h.provenent. of precision of masuremant. in the radiochcnicnl

'»—u-..»J“u‘ ‘ **‘ .

. T A
rethod rore accurate valuoa ot ;dsld wero obtair.ed th:m war botore.

By relative mathods bascd on photogfaphy, theso waro alea applied to

rocord was nede and correctod values oSt.ai:wd. 9 "fe X
Tha tabla baleuw Eives the \v,;]_u,_s ¢aleulated for tho S!.a.‘DS"O g
cetonations, tha old values for tha TRINITY and Bikial-2ble oxplo-

. sions, and the now wvaluss derived b:,’ corparative nethods for thesos

|
|
|
|
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.= surenonts of tranait tj_-nes'* also agrced fwith predicted values, in-
dicating that the gomba wers reprasehtatiye of théi: classes. .(2) .
A large mass of data ﬁﬁs accﬁ:ulated on thé effects of different

unounts of tamper which would maka it possible to deal with this

factor in design more accuratelr. (3) Several new mathods of doters
mining yield were caliﬁrated, and the Teller method of measuring (by
‘garna ray fluorescence of air or napthalene} rate of increase of
nuclear reaction (alpha) was found to be fea51b1e. (L) Fuch addi-
tional data was accurmlated on tke gamma, neutron, light, and heat
radiation; howove?, because of loss of enorgy to the ground result—l
ing from the low altitude of burst, the formation of aiﬁﬁch stem,
and other complications, it was possible to obtaln only a rough
approximation of the proportional distribution of energy into tka
various forms, The same faétofs cperated to prevent accurate mea=- -
surercnt of blast characteristics. (S) Tho ncw,dnsigﬁs for bomb

corpononts uero testod and performed as expocked,

k3

# Transit timoe is defincd as "tho tino interval botwaen the surge of
currcat in the detonators and the arrival of the shock at the ini-
tiator,? This is actually raasurcd as the intorval botween the
surzo of currcnt in the detonators and tho first Indication of the
ruclear reaction.

- . -
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“success to record the rate of growth of tho rire ball ard of the

spread of the shock wave In both air and waler. These riasur e:-.:nts

were agplied to tho m. ernination of relative ylelds .d.t.h cora sude

*

cess, In '-ost othor respects tha tcc-mlt.al p .otography was cons

siderad to te disz'.ppointing.?

Militory Sorvice Tests

The military seavies tosts wove carrled out as {ncidentsl to
LY e te f oo . [T RIS socensd by the Joint Picof Test
e LTO0 oot DrosTN. L..\.,y' T 5C0 _ )y L uwQll o cH
Conittee and arvanged 5o s not to interfere with the priz-ry ox-

poaliontation., Im genal, th:y wore gucd Yo zaswer practical

LTI,

questions which night inrlnciea military opernticns,” Yewerihelers,

the w2lua of rost of then, o5 well ag soms of the techniqueg e
2loyed to carvy tiwen cut, was questiconod by the leaders of tho Scirz.':-
tific Test Unit,d

Sxvieo Tosts 1, 2, ond 3 were roquestad ond cenductsd by t!.o

Corps o Znginacrs, Usnited States Ariy. They involved thay ceus tive~

tion and exposure to tho effccis of Shot X of § stracturcs «nl con-

coquent exnmli artion of resulss. Tvo of theuz, plased 23pe ciively

2t 1,000 fout ard 1,507 teet foort poind zare, vete comstiructad with
wAlls of roaafere.d conarcte 2 foct lake T othirs woen sindl o ely.,

construchzd with 1 f2ot walls end plasad wirp.etively 2t 1,500 fect

and 2,L85 fest. Snocanth revetnont, with calls stohflined Ly oA ecn-

ercte mixture, was ~ro asastzuansd 2t 2,570 Sooh, Tho eblect of

-

the Iatlor tast wid to sl e s o arlat verlil by ocuthoa
ol e e Blsat, o Yoo arde rolpoan. L wruretrnis weire atvla
Ly Mot fere sty Tt Do lienss et ot D0 Uty Y
oo ulr Tooize Doav iy e Lt oo vt i by sk Ny
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Bureau of Yards and Docks, which consisted of constructing some 175

strﬁctpreé and giposing them at vgfious distances up tO_S,OOO fegt
from Point Zero for boLh X 2nd Y shots, Exéept for’two'small tin~-
ber’structu:es and a Quonéet hut these wore mode of réenforcad con-
crete:in various shapes, and were approximately four to-five feet in

hzight and diameter, Although the principal aim was to observe the

effects of blast, film badges were placed in rmany of these to record

tho effect of penetration by gamma radiation.

Various degreas of damage werc suifered by the §tructuros; but
a serious omission made the tests of 1ittlo v2lue in providing
guldance for-the design of structures to resist an atormie explpsion.
The concrete structures were unanchored, with the result that they
vaere carried along by the wind accompanying the shock wave, Much af
the damage resulted from this violent roverent, and the structures
did not experience the same static pressures which they would have
endured if anchored. The esscntial result was only to show that the
structures moved zbout as expested, The earth reveiment study was
also imconclusive, indicating orly that, as expocted, sarz sort of
shadou erfect resalted, It was, biwvaver, ccaciuded from exanination
of filn badges placad i1 the stractures that iwo-.foot-thick con-
crete walla wouid be Zreffesiive in weducine o a sub-lothal dose
the effect of gamma radiatién fror ;xplosi:ns such a3
Shot X &% a disbanes of 1233 %hian 750 yaris, =hile walls <f cng=
feot thickness would be inzflective a% less than 1,000 rwrds,

Screizce Test No. 5 wus rejuzsied Uy ithz Adr Force and sarried
cat Ly the Aflr Task Gessp, ¥ sonsissed of rozing obszreations of

tha cezelerations anl ctralng o whiceh four of 4ha drcna alreraflt

C!
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used for colleci;ihg radiocactive cloud sar.ples'we're suyjectc,d. Thos.a'

wcre equipped with recording acceleroncters, strain gauges, and N. roe

cording peak pressure neasuring devices. The position of the air~ ,&
craft at the time of tbe irpac) of the shock uavo was also detcr-_'{‘
rined by reans of radar froa ship-bazed stat.io. s end photograp?v‘ froa

automztle errmeras in the planes themsclves. It was hopcd to obtahl

peak pr*s:mres wnaffected by a rearby crox.nd surfaco, as wen as m-

1‘ P
ro:n..ticn which would do u..et‘ul in airer .tt. fram dosit,n; howevor, 1)

necordirg to the Sclentifis Dircclor, tho roc ult.s we ra d!sappolntlng

in tha first rogoeet.

.
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Sex vico Teat o, 6, proposcd by tho f.rv Sir,ml CO!‘PS: wad
actuzlly a part 6f Opcrat.on P“TZHILLIA&. It was conducted by the,

Signal Corps undcr t}'a ...upcrvision of tha Co:v*dnr, Mr Force, JTF-T,

ron statiens at Enih..to.c and Oua.n; and consisted escentially of
atterpts to detect the c:glosiona by tho fneveize in reflocted light
from the dark portion of tha surrace of the moon. Although de='
scrited as visual obscrvation, U:e tests actually orployed ccnoras
ard photo-electrie ccils. ) Caly the Y crod was dctonated whilo tifq
roon was in tho sky, and i;t. vas ‘6hscur.:d by clouds at the Eniwctok
station. At CGuan no increaéa in Yight reflected was dotccted as a
recult of the explosion,

Service Tcst No, 7, propﬁsed bty the Ravy Pureau of Sv'.zr(;cry and
B-dicine, was carried out by Task Unit 7.6.6 (Technical Measuromont), -
It consicted primarily of tho exposure of nw:.rous uiall packcts conw
tiirinz biological materials 1-:0 tho effccts of the detonations.

These naterias Included nurarous types of scodse In arddition, cone
Lilners for aninals wera cxposcd en land and on rafts in the lagoon
in order to dovelop hondling tcerniques for Muture teoots, as woll as
tyees of coatzlnars offcring protection frea dlast and heat.
8zrvica Tist No. 8 vis fIxst prejoccd by the Nuvy Euz‘e.}u of

Silizs and later arplified by a pregosal Sran the Furenu of Surgery

€31
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purgoces of determining the eifects produced by radiation froa the

. out by Task Unit 7,6.6, consisted of ficld testing and eva

“and Kedicine, Also carried out by Task Unit 7.6.6, it coasisted of

amples of varfous coctings for the

exposing a lzrge nusber of siall

explosicns and of developing maans of decontadination.

Scrvice Test Yo, 9, preposcd by tho Pureau of Ships snd carried

luation of

-y

virious radiolegicel 1asiiwints of now dosigne These included sur-

voy Instruieats of tie ienlzatfen iyps as well as intsgrating cosi-

L
2 Toomance,

wlers, aad valuthle Lrdermniion was chiatned on £inWd per

-

An attc:pt vas alro m-de to correlate the anount of wradistien with

chinges in coded Ly voricus erystals end Vycor plasses, as a step

I Tils eapori-

tewed Ate dovelosient of chend and sivple dosinlters,

woat v precedid by very 1itile lavorctory expoerininiazlion, and zs

a reonlt the dtv obtained wag of slight value,

Siavica wont No. 20 uas alco proposcd by the Murcau of Shilps,

U, ond envelcd ent by Task Unit 7.6.6. Tt conrisicd of the oxs

Fesaro of filn badzes while sandwiched betwsea cinll xtzd plates

and corcovte Mosks i order to odtaln shislding daty oa varicus

typs of materlal which =W previde shalter for porzonnrl, Later

tica =s 1o vhothar ho dotr collicted

1 . ‘:—-1
19
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voull ta of any pvent value as £ a5 calenlatiae ha wIfects of

recizilen wiihin a sirtlevlar ctivcture, since conlitizas there winld

121 frctorg, wuch as oettoclag effccts,
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) the exposure of two field collector protective units (E2iRl) for
filtering the air admitted to two Type A, OCE structures which would o
be placed at 1,000 ard 1,500 feet raspectivoly from the X shot. '
Radioactive contamination of the 2ir would then be measurcd by re-
cording instruments. Lator it wés feared that the forrmer unit would
be seriously nffected by the heat and blast; and it accordingly
placed on an X-boat anchored in the lagocn, Uafortunately, this senk
before the blast ard the OGT building was so violently handled by
the explosion that ths rotor operating the rc»ordinh equiprunt failed
to work, !ccordinply; ro results vere obtaincd.

In addition to the cbove nusbered tests officially screcred

and approvcd by the Joint Froof Test Committeo a nurber of other

tosts of nilitary significancg wpre carricd out, A scries of thesa‘

Wora _ sponsorcd by the Air Force,

for which S.\DSTONE supplied nuclear explosions.9 Task Unit 7.6.6

curied out scveral others which concerncd various zspocts of radi-

ation;nuq wrement, including a study of residual contamination in

the craters. This included obcervations of the beta and gamaa in-.

tensities in the vicinity of the craters for several days following

czch explosion and obgervations of tha gross decay rates of samples .
taken from the cratcrs.lo

The unit also carried oubt an zerial survey of ground contandra-

tion with = L1of0ld objcctlve: (1) to rmcazure tho atteruztica by
garra radiztieon of the atros h re abeve trhe coatazinated area, and
(2) to dot-roina tha feasibility of miacuring ground contrniaation
fren the 2ie o as 9 duelde on tho sofety of vovrnd operaticns,

Tho recults w ra 430 wncertzin to satisly the first purpeze, tut 1t
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- vas found possible to determine ;round contaminatibn with sufr%cient
accuracy to determine the safety of ground cperations; including a. |
_ A parachute landing, o |
. . © Tesk Unit 7.6,6 also conducted an experiment to detormine the -
) particle size of materiala'in the radioactive cloud byﬁmeasurements
- made by meané of cascada impactors installed in the-concrote_struc-
tures of the Corps of Eagincers and in tha drone aircraft of the Air
Task Group. These devices collected particles whose size was later
cetermined by electron nicroscopes. The informaticn, togother with
data collected on fadiological fail—out, vas believed likely to be
of considcr.able value in rcodiological ;fsafety ard écfenso,

Effects on Military Air Oporations

ls SANDSIONE was prirarily a proof tost opcration,Qit might ba
well to consider the principal military results as thej'affected the
AMr Torce. Essentinlly, the immcdiate resclt was to meke possible
within the ncar fulure a 63 per cent increaso in tho total nuﬂ?er of
boribs in the stockpile and a 75 per cent incroase in the total yield‘

- }
of these bombs,.» !

rp rm e At g e

-

111 of which would ta adzpt=dlo to the iark III and
iark IV to:bs.ll The. ir Force, supplicd with a rach larger nuzber

of borks of viricus ylelds, could cchlceve ruch greater operational

#The increasa in nusbor of borhg weuld recdlt fron the Irpsoved usage
of U-23%, and tha s5iill gronter dncreise 1n total yicld would result
froa both this factor and rpreved tocknolery,

LALT S
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flexibilify and could also b;occéd confidently to éxpahd its atomio-
striking force and prépafa nore dotalled target plans, The first i

heavy blow had thus been struck at the doctriné of scarcity, which

© had strongly influcnced Air Force strategic planning in @he past.

For instance, it was rnow possible to plan for a rass delivery of

“borbs at the outset of war, without feat of exiausting the stocks

pile. The soundness of the opposition of the Alr Force to the fur-
ther development of the gun-type bormb was also dencnstrated, since
the probadbility of delivery of an inplosion-type U~2?5 borb would
have to bé fantastieally low for a Eun-typa borb to be more cconomie

cal of fissionzble matorisl,

In zddition to tha immediately applicable effects on tha types
of cores to be manufactured and the effect on the n#tional stockpile,
tho wgy had been cleared for great improvercats in borb design, in-
cluding the first steps toward the fusion bord. It was forocast.hj
the Scientifie Director thaf tha results of this increased kmowledge
of tho fundamcntal processes in atomfc explosions ripht excced within
e few years the direct effect on tho nationzl stocipile, groat as
this was,12 |

AMthough the results of the measurenicnts of blast, heat, and
radiation effects were not 2ll that rmipght have becn desired, thoy
zlco provided a considerable fund of informition agplicabla to such
ratters as radiologi&a} warfere, ajrcraft decien, znd protcetion fren
2tonic explosiens, to add to the disappointin;ly ecinty information
¢ollcetzd fren the alr burst et Cperation CLCSSRCIDS, Tha threa
cxplosicns nad eslzo providid the basis for coaductinz Chcratlien

#iich the Mr Torcs pod wnder woy Just in tira o take
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advantage of the tests, is a result an intcrim systemﬁéf long~
rangé'detection was to be set wp suffiéieﬁtly of fective to report
on the first Russian atonic explosion in fugust 1949.

finally, Operatioﬁ SANDSTONE provided £he first largé-scala
training in the corplex actlvity of developrent testing of atomie
veapons sirnce CROSSROADS and the first since the estabiishm:nt of
the Dep;ftzent of the Mr Forco and tho Atonmic Energy Cormission.
Sliice all the borbs vere exploded from towers and‘there were no
operational drops, the participation of the Alr Force was in a sc<nse
less than at CRCSSROADS, Neverth;icss, valuzble training was sccured,
prrticularly in the typo of cooperation zmong military and civilin
agencies which had not bacome cssential in the developrent of in-
crecasingly complex wcnpong. Although the accormplisivients of CROSSe
RO.DS connot be belittled, it was essentially a ilavy show with the
Lir Force showing up in.a somewhat cxbarrassing light in its princl-
pal opcratiensl rolo of dropping the borb. 4t SANDSTONS the role of
tha A¥r Force continued to be sccondary, with the fEC and Amay units
taking preccedence. YNevertholoss, the Adr Force fulfilled certain

vital technical rcquirencnts, particularly in providing reans for

study of tho atoric cloud through tho operation of dronss and in

rzteorolopy. Its hardling of the photography mission was the rube
Jeet of s¢vere criticics froa tho ALC represcntatives, and this sccema
largely to have bouen tha result of tho late etart of tho cpoeration,
frilure fully to undsrestand roquirerints, linitced tizo for planning,
cnd a dezree of btunsling in the haniling of the sﬁcurity aspecta,

sithough goma blatws st cerdaloly be sceinted by the Air Ferce,

oot of thice svitturs wire beyond 4ts control. €2 the other hind, - - _j
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- circunstances as an auxiliary series of tests for nhich 1t held full-

_responsibility was no small accomplish-nent.

€97

7 .
its success in carrying through Opern.tion * ander d1fficu1t
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