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About This Report
This official electronic version was created by scanning the best available paper or microfiche copy of the original report at a 300 dpi resolution.  Original color illustrations appear as black and white images.
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VOLUE 24 UNGLASSIFIED

This volume is intendsd as & comprehsnsive record of the July 18, 1946
atomic bonb test at the Alamogordeo Alr Base, Chaptere one through five
deacribe in congideorable detail the events lesding up to "Zero, the woment
at whick the bonb wos debonabed, OChapter sixz, which was originally intended
as a sumrary only of the radiation observations et Trinity, wag nob written
until the summeyr of 1946, During the intervening time, the alr burst test at
Bikini was made and 1t was e@nsidaﬁed ugeful that & comparison be included
between this latter tast snd the Trinity dets,

Chapters seven through ten summarize all other experimental observetions
mpde ot the Triniby test, Chapter eleven is & report by the sditor of this
volume yeletive to possible fubture atomic bomb tests which might bs schedulsd
Lo investipate ths bohavior of bombe of different dﬁsign then the Nedel 2

Implosion Bomb used at Trinity, Nagasaki, and Bikini,
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THE JULY 16, 1846 TRINTTY*BOSB TusT

Bditor:s R, T. Bainbridge
D. Inglis (for reports)

Contents es of 10 Decenber, 1948
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1 -2 1,0  Introduction
2 * 4 1.1 Tests Flanned
&4 - 7 .2 Choilce of a Site
T -8 1,3 Approval of Base
Comp, and Tegbt Site
g -~ 11 1.4 Construction of
Junbo, Rscovery
kethods
11 ~ 14 1.6 Expansion of ths

Trinity Program
March = lay 1945

¥, T, Bainbridge 2 15 = 52 x ' 100 TON THP CALI-
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16 - 18 2.2 Firing of 100 Ton
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Seml-fonthly Perscnnel Report, Group X-2, 1 February 1940
Measuremente Propoged for Gadget Test

Minutes of the Neeting on lsnsuwrements on the Test Gadget
duly 20, 1944

Nuclear Fhysioe Measurements in the Vieinity of the T@m
Gedgot, July 10, 1944

Nuolear Fhysios Mensurements in the Vieinlty of the ‘I‘%ﬁ
Gadget, August 8, 1944 (ZX}

Plans for observation of activity-time ourve of test gadget
September 1, 1944

Construction and Byguipment Requirements for Proposed Test
Site, Trinity, 10 Gotober 1944

Activities at Trinity, 15 Ootober 1944 ( GBK to JRO )
Appendix, pp. 31 = 47 and 3 dwgs., for LANS-1G7

Flans for Measuremente of Muglear Radiations atb Tmmt}v
Test, 14 February 1945 '

JAME-218 (Weisskopt)

1AMB-260 (Welsskops)

TAKS.2508 (Welsskopf)

JAMS-228 (Reynolds)

IAMS. 247 (Rermedy, Iittler, Shesrd)

IA.316 ( Wirsohfelder, Littler, Sheard)

TAMS- 221, pp. 24-31 inclusive (mrmhfaldm')

TA=270 (Wirsohfsldor)

Minutes of Trinity Hootinge

Sat of TR Circulars (through No., 21)

Hemoa of E&ay 17 and 18, 1945 (ETB to All Concernmed)

Shop Time for Frojeot TR, Maroh 29, 1946 (RTR ta JRO)
Memorandum of Agreementc Made on Dgtails of Schedules
and YTower Construction at A Saturday, June 9, 7#16 P, M,
Hoating

Proourement of Critionl Items, June 15, 1945

Mgmorandum on Arrangements for Leet“s Solsnmographs - Tentative
June 22, 1945 :
Freliminary List of People Who Will Have Yo Enter Contamlinmted
Aren After Shot, June 26, 1945

Space Asgignments, July 2, 1946

TR Dry Run (Bradbury)

The Aotivities of the G-Lng Group

Deteiled Looation Plan, 1500 Yd. Station

Dotailed Location Plan, 10,000 ¥d, Stetion

14435 (KoKibbon)

[A-436 (Titterton)

¥oKibben Chock List for Acming Party

IA.437 (Groisen - Titterton)

I1A-365 (Froman - Subbon)

IAMS-232 (Wilson)

IA-540 (DelWire)

1A-434 (Roesi)
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31 : LA~432 (Segre ot ol)

%42 : LA-387 {81@1&", Frisch, Richards)

33 ’ LA~362 (Kloma)

34 LA~561 (Klema)

35 © LA-366 (Andersom, Sugarman)

36A 1A-418 (Blair, Frisch, Eatcoft)

368 - Collestion of ‘}’rinity and Hiroshima Dust, Aug, 8, 1945
360 Alr Yaze Filters, Aug, 13, 1946

36D Aireraft Operation Seaking Traces of the Nuclear Explosions
37 LA-366 ?Bright)

38 - LA~352 (Barschall, Elmors)

39 1A~360 (Littler, Sheard)

&0 LA~431 (Marley, Roines)

41 LA=354 (Omaves, Hoogbery)

42 LA=360 (Kanley

43 LA=385 (Jorpensen) :

&4 ~ La=351 (Coon, Houg;hton)

45 LA-438 (leet) .

46  LA-365 (Reines)

464 g 1A-3654 (Reinse)

47 LA=364 (Marley, Reines)

48 LAMS~165 (Nack)

49 ' 1A-631 (Mack)

50 On radar detection of the cloud, July 3, 1945 (Weisskopf)
51 LA=430 (Halpsrn, Moon)

52 (Ssarchlight Plotting of the Cloud, July 16, 1946

Cloud Observatioms and Radiation Measuremsnts, July 20, 1948)

- 63 LA-44B (Reines)

54 LA-551 (Veck) - ,

85 1A-353 (Williems, Yuster)

56 LANS~277 (Hirschfelder, Kamm, Magee, Sugarman)

8% LA-3569 (Aebersold, haon)

58 LA~367 (Hubbard) -

59« PR Pogt (100 Ton Shot) Blair Rapor'b 11 May 1045

60 LA-282 (Andersom)

804 LA-2824 (Audermon)

61 © " LA-290 (Sugarman )

62 . LA-286 (Walker)

a3 Results of Alrborme Meaguremsntz st ths 100 Ton Tr‘lnity
Shot (Waldman} 24 May 1945

64 LA-291 (Barsohall, Nartin)

65 - LA=~288 (Hoogborp)

66 LA~284 (Jorgensen)

67 LA-287 {Coon, Houghton)

- 68 . LA~439 (loed)

89 LA=283 - i?ermey, Reines)

70 * LA=292 (Eackillewm, wnoox)

71 LA-286 (Hubbard}
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InlLEal, P THS
by
Gecs 1.0 INTROL
Prepurations Tor the Trinity best were gtarted in Mareh 1044

which culminegted ln a 10U ton rebearsal shot on May 7, 198K ang

Tinel gadget Test shet® on July 16, 194y The main purpoge of

thls voiume ig 0 ald In the planning for sny fubture teat by fur.

a review of the prs um#mhz ne Loy and resulde of the above

.

. T e, 2oy ryvs T
Teete, The reports on

are lncludsd in thelr complete

The purpos

volume can only be met by suoplyling complc

detelle of %he squlpment deslgn send celibration, with the resulic

n

obiained, The maln edltcrlal work bag besen dons by D,
hes acted gs edlbor for ¢li LA and LAMS reporbs, The ssectlons
net otherviss specifled vere prepared by the writer,

The puypeses of The preaent volume are:

(i) To put on recoyd the devalopment, scope and type of
coperetlong Involved in the July 16, 19485 atomic bomb %Sest with

rooompendationg fop

bhie reporte reloting 4o the

planning and sadpinistration,

) S -
I the

consldered sagen

moed sl diviglion ileadsry of

of the enorrous sben from the differential

<&

Soan e 08
be!\ikkvl

Mo one

5@0umu Ly over enowy berri-.
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IR EERENER]

. 2008 & 8 8% o

£3

oy, wiere LU the gmdgét ?aii@d, the suvprlige factor would be
lost and there wos consildersble chance that the enemy would be
proesented with s l@wgéxammumﬁ of active m&ﬁeﬁigl in recoverable
form. The oniy thing &hlﬂh could finally settle the many questions
current prior to the tesl was an motusl experiment with full inm
gtrumnentation, &nd pl@ﬂﬁ were made Tor ylelds from 100 to 10,000
Bong with the mosd prcba@l@ vadue H000 tons (July 10, 13h5),  The
safety of personnel and a tructures was insured Tor ylelds as gres b
an 200,000 tong. whm final functioning of the bomb showed that
“he prior work h&d:baen gxcollient 1o every redpect and no vital
factor bad been ovdrlookeds

wel TESLS PL&NNF”

The Tirst farﬁ&l amxaugéman o Tor preparations for an atomle
bomb test were madd in Nareh Lok when Group X-p2 was formed in the
Bxuploslves Divislon heeded by G 8, Kigtlakowsky, The dutles of
the 4=2 group undeyr K, T; Batnbridge insluded meking preparations
for a fleld test in which bleat, earth shock, neutron and gomma
radliations would be studled sAd complete photographle records
would be made of the Lﬁ)LQm&Q, and nny atmospherie phenomena
aasoclated with the explosion, This work was set up under Sestlon
Ao 20 Wl noL Fugsell, Jrﬂ in chavge, Englgn G. T, Beynolds and
D, F. Hornlg of Divislion é of the NDRC were recrulied %o head the
work on bYlast and sarth shook measurements. D, L. Alderson had
chiarge @f the work on mebeorclogical measurenments and equlpment

k!

bhe orater avres for recovering samples of radloactlve

materinle. P. B, Noonddemiif chlrpel of the preparstions for nucl

- UNCLASSIFIED
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messuremnents,

L UNCLASSIFIED

page %

The section grew to a %otal of 25; lts membership

as of February L, 1945 is glven ln the X-2 persounel report

(apoendlix Ser, Nos 1),

Akl optical and photographic studles were

wrepared by J, B Mackls group In anothey divislon,.

The flrst systematlc actount of the test plan ls given by a

memorandun dated September 1, 1940, by Fussell and Bainbrildge

(aprendlx Ser, No, 2), LEaller dlgcuselong with V, Welsskopf are

in report Ser. No, 3 of the appendix, These plans were based on

the assumption that a large été@l vesgel (Jumbo) would enclose the

gadget (25 and’“m thit the asctive meterlal could be recovered

in whe event of a complete flzzle.

provielon for & yleld of EOﬁ,,%o 10,000 tonsg

I, Blast Ueaguremenbg

11,

1L,

Piezo electric gauges

Paper diaphtegm pauges

Condenger blasgt gauges

Barnes® boxesg

Condenser gauge blagt measurement
from plans ‘

Ground shock Meapurements

uf
b/

Gaophones

Selsmographs

Neutron Messurementy

a/
b/

- Gold foll

R .i: ose P LI

Fagh lon Lhambed .5 & °.
[ I ] [ ) L ] L ] [ ] *

08 446 660 G566 ¢60 oo

[ X ] [ ] L] L ] [ XX ] *

The plauned tests included

Deglgnation in
Chapter 10

IIT Elast

111, 1

TTT, 4a

I11, 2a

Not used

11T, 2b

I1T Earth Shoek

III, 1
III, &

1L, 2b

Hot used in
this Torm
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Secbliong iel, 1.2 e e e e page
Deslignavion in
Chapter 10
1V, CGamme Reys
&/ Resording in pl&ne» dropped Ygauges! NOt usged
w/ Gemme ray sentinels v, 1
¥, Nuelear hfficlency : 1I, 3a
VI, Photographic Studles |
Geny, Phenomens
a/ Fasiawes at 800 yds, v, la,b,c
b/ Spectrographic studies Rad.Charact,
Radlation characterlistics IV, la,b
¢/ Photometric Rad, Charsct.
- ‘ IV, 3a
4/ Bell of fire studlesn Gen, Phenowena
- IV, 2
iv, 3s
VII, GCR-58% Radsb | ‘ Gen, Phenomens
o | IV, 1f
VIXI; leteorology ' Vi

Additlonal nuclear measurements are considered in three reporis
by Py B, Moon (appendix aaﬁs NOw %), who - in these reports sntlei-
posell some of the eéxperiments which wére later adopted in March 19is,

le® CHOICE OF A SITE

Blght different sltes were cohgldered from map data:
o B

Tularoes Valley

Jornede del Muerto Valley

Desert Sralnlng ares near Rlce, Galifornls

gan Mlcolas Islend off the coast of Ho., Callifornlis

The lava reglon south of Grants, New Hexlco

southwest of Cuba, New HMexlcoo and north of Ihoreau

sand bare which form the coast of 8o, Texas loonted
10 miles from the main coast

Ban Luls Velley reglon nesr the Grest dand Dunes
Netdonal lMonumenb In Colorado

UHCLASSIELED
CHAI
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The selentiflc congidér&%%énﬁ requlred thet the glte be flat bo
minimlze extransous affecﬁé &n blast, The large amount of opticel
information deslred raqui#aﬁ‘ﬁhaﬁ on the average the weather should
be good with emali ahdlinfrequent amounts of haze or Aust and rela-
tively light windg, ﬁAﬂchésﬁand settlements should be distant to
avold possible denger from the products of the fission bomb,
Ancther najor coﬁaidaraﬁian was the requirement of minlmum lcae of
time in Sravel by personnei aﬂd teonsportation of egulpment between
Froject ¥ and the slte. |

The main conslderdtion of the Mllitary Intelllgence wag the
gueatlion of security and co&plete 1eolation of the activities of
the test slte from activities at Project ¥,

The major problem b the military was the construction of a
camp and facllities Tor living in whatever flat and desolsate region
wes selected, .

Auto trips wers nadd to the reglonsg north and south of Grants
and Thoresu, the Tularosa basln, the Jornads del mﬁerto Valley,
and the dessrd training aress Aarlai surveys were made at low
eltltude by one or another bf the group, K. Balnbridge, R, W, Hen-
derson, Major W, A, Steveng and lejor P, dedllva, over the same
areas, The cholce finally narrvowed %o elbther the Jafna&& del
Muerto region in the northwest corner of the Alamogordo Bombing
Range, br the desert traiﬁing ares. noyrth of Rlce, Callfornia,

The Pinal choice of slte woes made aftsr congsultation with

General £nt of the Second Aly Force on September 7, 1944 who
L [ ]
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gave permigsion fa&'a party tq{ap@rnach the Commsnding QfPicex of
the Alamogordo Bombigg Bage t&ié@ek an area approximately 18 x 2L
miles within the baséd, Four iodatianﬁ weré dlscussed and finally
the northwest corner of ﬁhﬁ Aiamagcrdo Air Bage wag gelected,
latitude 33928' to 33950°¢, longltude 106°22¢ to 106941°¢, This
permitted separstion on the north and west of a minimum of 12
milee o the nearest habliatlon, which was great enough s¢ that no
trouble could be expected from shatterling of venchers' windows by
the blast even under condltions of 100% yleld, On the east the
ares wnder governmen% control extended 14 miles and adjoined the
"Malpalst ares. [he néavest towns in any direction were 27 %o 30
miles away, The prevalent Win&é were wegterly,

Arrangemsnts were made with the Second Air Force for a 6% %o
the mile mosslc to be made of a strip 6 x 20 miles inaludiﬁg
point 0 at the center %n;aid’in locating atatlions, A trangparent
overiay was nade for thié dap with l0,00Gmyar& scaled arme o
that the main instrument shelters sould be rotated wlth respect
%o point O and the whole o@erlay could be shifted over the mosaloc
o that shelter posltions could be speclfied whlch would not be
in waghes, A& ground survey gfaup with this map lald out péinta‘
A and 0 and set a tentative locatlon for polint B which was Finally
adopted Followlng the dlscussions with Col. Wrlston of the Alamon
gordo Alp ﬁaﬁe;’ .

The usefmlnegs of aerlial mosalcs cannot be over-emphaslzed,
botn for the exploratory work of the reglon snd in the flnsl pre-

s o000 S0 * eoee L ]

L4 e e e s o
cise planning. A greatidesd of 4imé was wasted In lend surveye

0 20 G600 0 000 s
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gectlons 1.2, L.3 - page 7
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becsuse of inadequate mops; the good maps were not obtalned in
time to be of any use, Maps had to be requested through the
‘Beeurity 0fflce, in June 19&%, and 1ln many cases were not received
at 8ll, The mape finally Mged wers obtalined by awaering all of
the geodetic survey mapa for New mexico and gouthern Callfornis,
all of ths coastal charis of the uqso and most of the grazing
sorvice and county maps fqr the‘ata%e of New Méxica through other
gources which normally had gome uge for maps; Aerlal mosaics and
land atetus maps were_scroungedi . Thls gave enough maps with which
to work, ‘ |
1,5 APPROVAL OF BASE CAMP AND ST SILE

The original pl&ns fbr_%he;baée camp as drawn up by Capt,
8« P, Davalos, Baihbrid@e and Fissell on October 10, 19Ul ave
glven in Ser, Nog, % df the a@peﬂdixg A gurvey of She proposged
sclentific measurements &% the al e is glven In a nemorandum from
G. ¥ Kiastiakowsky to J, RWAOppenheimer dated Ootober 1%, 19ul
{(appendlx &erl No, 6), glving gﬁatifisation for the construction
gnd equipment requirements foﬁ Bhe test, These two doounenis were
transmitted to General Groves on October 14, 198l followed by a
teletyped request for a decision whether or not a test would be
run at all, and approval was sought for the proposed plans, The
plang were approvéa BO that'garly in November contracts were leb
through Major $ﬁevens for the lnltial constructlion, whilch hed to
be expanded later, 1n Mey l94§$ to teke care of the expansglon in

activitles planned for the Tinal test shot in July, The camp wag

enid % mall detachment, about 12
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Boatlons 1.%, L& e

man, of Milltary Pollce under L%, H. (s Bush took up regidencs
there To guard the bullidings and ﬂheltera prior to the completion
of the mess hall and lmprovements in the roads, The cholce of
L, Bush ag. domman&ing 0fficer of the Trinity.aase Camnp was a
particulariy fo?ﬁunaua onv. The wise and éfficlent running of
the Base Qamp b& Lt& Bu$n contributed greatly %o the success of
the May 7 ané July 16 Yedbs, It was a “happy camp", %o borrow &
Nuvy terﬁ The excellent camp morale 3né military-clvilisn co.
operatioh dld much to Amellorate the éikficulﬁies of operation
under primitive aonﬁitﬂona@

1g% CONSTRUCTION OF JUMBO. RECOVERY MELHODS

In the winter and spring of 1944 the poselbllity that the
firat test bomb would ndt work at all was donstantly in mind, Dig-
cugsglons had been held between §, Neddermeyer, G. B, Kistlakowsky,
J, R. Oppenhelmer and others to conslder the construstion of a
Large presﬁure veasel which would be eble %To conbaln the active
material and products of the exploslon of high exploslve, 1if the
operatlon of the flrst atomic bomb should be a oomplete Tizzle,

The nesed for the contalnling veapel was based on the uncertainties
of the behaviour of the bomb and the deslrabllity of congerving
active materlial,

the englingering, design and procurementvof the pressure vegssl
(Jumbo) was handled by B, W. Henderson and R, W, Uarlson of

gtlon X-24 smong thelr other duties, and the Testing wes carried
out by Lt, W, ¥, Schafler, who headaa Zgectlon X=2B and who asslated

.0 O.. ... . .l.

in the messurements wi‘g@agayreﬁ an& §eformatlonq by G. M, Martin,

SRIPST AL @iﬁggi%g@
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T/% B, Bederson, T/# J. A, Hofm&nn and T/4% K, W, Henderson of
Fugsgell’s section under P, B, Moon's directlion, The early cale
culatlons by Bethe, Weisskapf‘aﬂa Hirgehfelder of the behaviour
of hilgh pressure veas?léfwéve not fully sustalined by experiment,
as the best obialnable &&chinafstaél vessels could not contaln
more then about 50% of %ne prédlcted charge. R W, Carlson (see
LA=-390) made a more complete analysis of the dynamic mechsnics
of %he vessel and of the stresses involved in the walls, R. W,
Henderason completed the new final detalled design for Jumbo which
ul timately was bullt by Babcock & Wwilcox., Scale éxperiments proved
the soundness of the new &@signg The ai%wton Junbo wes ghlipped to
the test site and flnally erscved a wesk or two prior to the test
(Fig, 1) at a point 800 yarde from 1%s origlnal locatlon, sloce by
that time its use in the July téat had been abandoned, for reasons
%o be consldered later, |

Other methods for recovery of the active mebterisl were ex.-
plorsd by L. w;:F“'ﬁenaffefn Ong method pfovided a sand plle
covering the bomb which "conteined' the explosion of the H,E, re-
gquired for the inltlation of the bowb and would permlt recovery of
the active material from a dud shot®, The amount of sand required
would not be small in 1ts muffling effects on a Pull scale atomic
exploglon, AlL proposed blast, earth shock, and optlcal neasure.
ments would be geriously compromiged or rendered entirely useless
1f any of the recovery methods should be used, Ancther method re-
quired making a cone in the ground, movnting the bomb, then {1lling

the cone with sand, and fipaldy..coverdng with sand ln a cone ahove
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ground level, This reduced the smount ol gand requlred to half
that in the previcus case, & ratio of weight of gand to welght
of explosive of 15,000 to 1 wé& reQulrgd for the recovery of the
neterial ln this ease, |

Flnally & water recovef& methed was investigeted in which
model bombs surrounded b& an alr gpace were suspended in a cyline
drical tank of weter whosa @eight was hO to 100 times the welght
of the bombts high sxploéﬁveu the water recavery method was in.
vestigated in detall, =s Lt was the only method which gave any
hope of recovery of 25 in the event that a 2528 gadget wore usged,
as mecshanically 1% gave promlgéd of non-mixing and non.burning of
the core in the event of a nuclear fizzle,

ALl chemlcal methods of redovery, whe%her from Jumbo or from
gsand, were studied by RQ.B& ﬁﬁffi&ld“a Group Cle=lO.

1t is intereéting to ﬁeaall znat ned a dud shot been made 1In
Jumbo, the active material dispersed 1n the condensed steam and
tamped by Jumbo?s walls could be gupererdtical LT no boron were
added to prevent the reac%iqn;'

ALL recovery methu&a-wéra abandoned in larch 1945 when 1% was
no longer pussible %o meke test plans which dld not lnterfere, one
se% of plans covering the casd of Pilring wleh Jumbo, the other
being for an alr shot with no attsmpt at reéovery of the active
maserlal in the event of & fizmzle, Any etraddle would have meant
that nelther test set-up would be ready on btlne, Reoovéry nethods
wers abandoned as the greater promlsed prcaﬁction of aétive

materials made 1t leas pssehtinlitd daye the material in the event

el ses oev ses st ve iﬁ?ﬁ@iﬁgS‘FlED
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of & fallure, AlaO»Oanidépp@,in the ultimate succese of the bomb |
increased, & major fachor fin the decislon wae the Increased proteat
againgt the uss ol a 0onta1ning vessel as the vessel proper would
spoll a very large share of the measurements, Certalnly blast dsta
experiments would be graatly aff@cte& and good hlast information
wag one of the main objeckivés of the test, It was important to
study the blast effecta uwnder conditlions whioch could be translated
into combat use vondltlone ln order finally %o obtain the maximum
military effect of the bowb, Jumbo contalned 214 tons of sgbeel
which would be vaporized for yields exceeding BOO tYomns; at these
vields of the atomic bomb the steel would be vaporiza& and later
burnt, producing pressure affect$ which oould not easily be anale
yzed, I the sxploaian.wér@ in the reglon 100 to 300 tons, the
frogrents from Jumbo wobld Be & hagzard, to gauge lines, equipment
and personnel, and the gnergy abétracﬁed by the fragments would be
uncertaln and aifficult to correct For in measuring the total
snergy yielty

Ao5 BXPANSION OF THE TRINTEY PROGHAM, MARCH-MAY 1945

Preference ratlng on ths sclentiflc meagurements had gradually
degcended almost to zero starting n August 1944,8nd continued very
low until the end of February 1945, Thie resulted from difficulties
in ‘the development of the ﬁeﬁdﬂa%ing syétem for the F.M, which
requlred more manpower on resegrch and development work than could
be provided by normal recrulilng. Thé urgency was go great o pro-
aues a satlsfactory detonabing eyetem for bthe P.lle that all bubt two

men of Sectlon X-2¢ were hép]iea td the fevelopment of the detonating
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ayetem snd otheyr jobs which had higher prlority than the preparations
for the Gtesgt, Htudles eontiﬁumd on condenser hlast gauges, earith
shock geophones, paper box blaat‘gaugeﬁ and other equipment in
preparation for the test, paf%;célarly the proocurement of pilezo
electrlc gauges, radiosondel; r&darﬂg pllot balloon equipment and
Helland recordeys so that muéhééquipm@nt wag purchased for use in
the test, but there was not sufficlent manpower for all of the
development, callbretion and téﬁting which was needed,

fhe detalled status of ﬁhg pheparations for the Trinity test
made by Fuseell's group ag of‘§anmary 1, 1945 1g given in the
appendix, Ser, No, 7, Thie Qumm&rﬁzﬁs the basgic layouts Yo which
experiments were added or new me%hods substituted ns demanded by
1ncreaaed knowledge and pr@&lcéiona of the physical effects to be
encountered, Missell hag wrlitten a briel summary:

YIt hae been suggested thdt I prepare s short deseriptilon
of the work carrled on in B-9 and X-2C in the early stages of
preparation for Trinityi

#The Layout 6? the test slte had been ﬂetermined,,roa&s
were constructed, and shelters foé Ingbruments and peﬁsoﬁhel
had been bullts, Shelter deslgn was by Cgprlson and Reynoldﬁﬁ
Barth samplés in the regimn of the craters had been obtained;'
this work was supervised by D, L. Anderson with the help of
Bleke, Brelter, Hohlfing and Forting. Some meteorologlcal
gquipment kad been obtalned through the efforts of Anderson,
who made o few test acun&ingé.'

8 000 She . 0 e .

ha eonsiﬂe?abi§§nm§h§r'éf%bfa@t gauges, of several
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«variatiés; had been'oﬁtained end calibrated by Reynolds, who

also desxgnea nnd bdiﬂt a8 nimber of spaclal ge0phbnea¢ A

abudy of the exoeoted blagt pattern by Reynolds had flxed

the lotations for tne biast and sarth shock instruments, A

deaign for an airbofhe condenaar gange and radlo informer hed

been worked oub by B&ake3 Rohifing and Fortlhe; Hornig con.

tributed to the conden&e? deoslgn,

"A nunber of osbles were ingtalled, %o détermine electrl.

cal and weather chavecteristios; thls work was done by Blake,

Breiter, Rohlfling and Fortine

A conglderable progrém of présaﬁre neasurenent in scaled

Jumbino models was‘aubewvised by loon And performed by Mertln,

Bederaon, Hofmann, Hehdgérkon,

“The status of the nudléer preparations ls covered by

memo from Moon to Maﬂley dated L4 Februsry 194% (ger, No, &

of the appendix).

Attention should be called particularly

to the contributionk by Hofmenn and Brelter to the delayed

lonizatlion (sentinel program); %o D, L. Andersonts work in

oblaining, deslgning, and sesembling M4 Genks and lead

(whieh was Salten over later by He L, Anderson):

ond to the

many ldeas and over-all supervisory load carvied by Moong®

No dirsotlve could be glven for a test bscauge of the looss

ends cropplng up in bomb development, and untll those were taken

care of there would not be z bomb Iln any case,

Finglly with the emmplewion @ﬁ-almpat all of the physics

research essential %o tﬁb-bambu Jaoﬁgodppenheimer proposzed in

UHCLASSIFIED
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lNarch 1945 that secﬁicn'xmau‘compiéta the detonating system
development and that the variods groups in R Division should conw
glder the completion of aifferént phasee of the teat projeect,
which was ch&istehed "Trini%§“ o WIRH,
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' GF’MTM. "ﬁoo
100 TON TNT CALIBRATION AND REHEARSAL SHOT
2.1 PLAN AND ORGANIZATION

A 100 ton shot was proposed in the summer of 1944 %o accomplish
a dual purpose: (L) To provide a full drese rehearsal in prepare-
tion for the later guadget test; (2) To provide calibratlon of
blast and earth shock equipment, Very Little was Xnown experimen.
tally from prior work of blast effects above a few tons of H.E,
The results on blast and earth shock would ald in determlnlng
proper structures for wlthstanding these effects for the final
shot by using proper scale factors, The center of gravity of the
100 ton atack was made 26 feet above the ground in scale with the
LO00-5000 tons at 100 feet height expected in the final test.

The organization outlined below was set up and wesg expanded
Payidly, this group served FTor the May 7 100 ton shot,

PROJEGT TR

K, T, Balnbrldge Director, Project IR

Lte H. G, Bush Co0p, Trinlty Camp

L%, R A, Taylor Securlty

Gapt., 8, P. Davalos Englneey D@Bauhmenﬁ Trinlty

Wo G Penney Consultant, Shock and Blast

V. wWeisskopf Qan@ui%anﬁ Nuclear Physics Prohbhlems
H. Kersghaw Safety Oommittee Advisoyr

Lt, W, ¥, Schalfler H, B, Tower and Stacklng

TR-1 J.H,Williams (B~2) Services

g ' Radlo and Telephone
Congbtruction
Communlications
Transportation

B, Mariows Timing
Locking
Remote Control Circults

: "Purdniiie’and Follow-Up

U LASSIFIED
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Wo Go Bright
Ba Ln W.e}sl k&i"
J. U Hoogterp
T.Jorgensen
H.H. Barschall
J.4,Coon

TR
Lo
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J,H.Coon

ThRe% R.R.Wilson (Rel,R-4)

P, B, Moon

1. R,B,Wilson (R.1l)
J. H“Williams (R=2)
1, Segre (R-4) and
P, B, Moon

Dy, L.H, Hempelmann
H. L. Anderson (F=l)

L]

3

L
5

T4 J.M,Hubbard
1.%,C.D. Curtis
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18hqdls.and: Blast
:-iCortdegmsz’ Gauges
Piezo "balges
"Papert Box Gauvges
Mechanical Impulsge
Excess Veloclty
Barth Digplacement and Crater
Dimensions
Geophones and Selswographsg

Muclear Measurementa
Conaultant

Prompt Messurements
Delayed n

Delayed y

Health
Gonversion

Mctearology
S0R-584 Radar and Ball of PFire
Plotting

Aggoclated Groups or Teams

TR-5 J.E.Mack (G-11)
T=-6 B, Waldman (Q-4)
In sddition

FbG'n Blf‘lk@,, Jr,

Eng, G.7.Reynolds

D, L, Andeprgon

were agaoclated until
the old geotlion %X-20,

Spectrographlc and Photogrephic

Alrborne Megesurements

Condengser
Bhock and Blast
lieteorology and Semple Recovery

their work could be transferred fronm

pege 16

202 FIRING OF 100 TON SHOT

The complelte cooperation snd ungelfish devotion of all to the
work at hand enabled the 100 ton shot to be fired on May 7, 1945,
The scheduled date had been HMay % but was extended to May 7 %o
allow inastallatlon of additlonal sgulpment,

geveral reguests for an z2ddltionel time extension had to be
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refused, Any delay in atarting the additlonal wiring, shelter
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congtruction, and completlion of roads in preparation for the main’
show wquld have deleyed the atomic bomb test and put intolerable
burdens on the whole group in order %o be prepared for the July
test, In order to keep thé schedule for the main test within the
boundes of human capablliities 1t wae essentlal to get the May 7
shot out of the way,

The greatest strain falls on those regponsible for timing ser-
vices, as the trials of signal llnes, remote actuating circuits,
and. test callbrations must eontinue for long perdods and at all
hours, The relay system designed by Marlowe asccompllshed scourately
all of the timing and actuating functions required, The final
timing of equipment in the last W5 seconds was performed by & COMe
binatlon of a rotating drum and ﬁin actuated swlteh mechanism des.
igned by J, L, McKibben and electronic timlng'devices provided by
the Electronlcs Group, '
| The actual time of the explosion was H:37:05.2 + 0,1 seconds
Aty MWL, May 7, 1945, The Locatlon of the blast was latitude
3304000%, longitude 106028100,

The "Arming Perty" responslble for the Tinel cloelng of the
Tiring line gwltches aﬁd for the safety of all personnel comprised
K, 1. Bainbridge, TR Head, L%t. H, C. Bush, C.0., H., W. Marlowe,
Timing, Sgt. W, Stewart, H,E., and John Anderson, Security. There
were three MN.P. guards who came ln from N.10,000, W-10,000 and
8-5.0,000 at 2:00 A.M. and returned to the shelters %o make a Tinal

check on persgonnel in't@% ﬁ%&%& w?nzﬂggpt be trying to do last-
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mirute work,

The awltches at 5@109000 were not closed untll every gingle

1ndividual who had been allowed within the teet area was accounted

for and had been checked in a% hils post of duty, The checklng
took about 30 minutes for the May 7th shot and 15 mlnutes for the
July 16th shot under the system set up by Lt, Bush and Balnbrldge.

The keys to the three locked boxes at Zgiﬁalsoo and. 8-10,000
were in Bainbridge's poﬁsession as the responsible head of fthe
operation. |

2,3 RESULTS OF THE 100 TON SHOT

R, G, Tolman wrote on May 13, 1945 a memorandum to General
Groveg which is a conclae éummary;of the results of the WFiragt
Trinlty Test," Excerpts follow from this report, The outline
follows that presented in a Tuesday night coiloquium by Balnbridge
sunnarizing Trinity plans, The rélation of the 100 ton test to the
July 16 %est ls given in tabular form in Chapter 10 of thle volume.

Detalled reports are lndexed in the tabulation.

REPORT ON FIEST TRINITY TBST
by Re G, Tolmen

2.%-1 Purpoge of Test

This memorandum gives a brief descriptlon of results obtalned
in the First Trinlty Test carrled out on 7 May 1945. The purpose
of this test was to obtaln preliminary 1nf6rmation, from the dseto-
nation of 100 tons of ordinary high exploalve, as %o the scuccess
to be expected from obﬁg?qgfggnag.ggtgfds and from administrative

procedures proposed forii:me:.' fingt test with nuclear exploslve,

1% {2t Sedt INCLASSIFIED
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The section headings in this memorandum agree with tnoée in
my memorvandun of 17 April~1945 on the "Program for Trinity Test",
to which reference may be made for s clearer undersatanding of the
purpose of the whole program, The present memorandum ls wpltten
at a time when the data provided by the firat test have Tor the
most part not been worked out, but when 1t ls poesible ©T0 glve an
overall pleture of the character of the test, and to state which
mneasurements appear to have falled or succeeded,

2y 3-2 -General Character of the YLest

The test was carfied out with 100 tons of high exploslve
stacked on the platform of a twenty foot tower as described in

more detall in the previous memorandum,

Measurements of blast effect, earth shock, and damage fto
apraratus and to apparatus shelters, were made ln general at
tgealed-in® dlstences as compared with the dlsgtances proposed Fov
the final shot. Measurements tb determine “oross-talky between
clreults, and phobographlc observetlions were in general carrled
out at the full dlstences proposed for the final shoi,

The scheduling of the test wae advanced from the orlginal
date 5 May %o 7 lay to allow for further introduction of apparatus,
On the basis of continulng weather forecastlng, the time selected
for the shot wasg 4:00 AM,, end Lt was sctually pulled off with a

29 coe o0 Y

delay of only 327 minutég tq éllgw %hé“obaervation plane to get
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properly ranged for dropplng ite slr-borne instruments, -

The detonation was evidently hilgh order, It led to tThe pro-
ductlon of s highly luminous sphere whlch then gpread out into an
oval form, This was followed by the ascent of the expected hot
column whilch nmushroomed out at a height of some 15,000 feet, at a
level where atmospherlc lnstabllity was indlcated by meteorological
observation, and then drifted eastward over the mountalns. The
illunlnation and sound were detected at the Alamogordc ALy Base
- 60 mlles away, by an observer who had been prewarned, Earth shock
was lmperceptible at 10,000 yards and at the bass camp 10 mlles
away. The explosglon seems %o have aroused little comment in
neighboring towns.

2.3-3 Program of lieasurement and Obgervatlon

Ags des¢ribed in more detall In the previous memorandum, the
primary measurements and obgervatlons to be teken in the finel test
nay be grouped under the followlng four headlngs:

1) Behsviour of the Implosion,
2) Nucleér Energy Releaged,
3) Damage Effects Produced,

L) Qverall Behavlour of the Explosion and
Tts Afber Effects.

In thls prellmlnary %est, which involved nelther an implosion
nor nuclsear exploslve, only subsldiary experlments could be carried
out in conngctlon wlth the Tirst two headlngs, .

In addition to the program of primsry measurements and Observa-

tione, there were also programs of measurement in connectlon with

*d o0d s o €0 L]

meteorologleal obsermtﬁops-%ué& n%a.';tﬁ-:controlo
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2. 3=U QOrganization for Carrying Out the Progranm

The organlzatlon for carrying out the program was substantislly
as descrlbed in the previous memorsndum, Including military per-
gonnel, it lnvolved a total of approximately 200 men. In view of
the clroumstances, tha®t the test was cerried out on & very tight
%ime schedule and ls to be regarded as a trial run, the organizu-
tlon functloned with consgiderable success.

The tightness of the schedule was affected by delays in pro-
curement and trangporitatlon. Thls meant that some apparatus ar-
rived only at the lest moment, and involved feverish night work
for many persons on one or more nlghts preceding that of the sciual
Yesles It le hoped to cure thls in the final %test, (2) by a more
realletic scheduling allowlng for time delays in procurement, (b)
by %he provision of additlional transportatlion, part of which will
be asslgned to lndlvidual groups who will then be responaible for
1ts upkeep, (c¢) by lmprovements in key roads whlch wlll reduce
transportation breakdownﬂ and (&) by the setiing of a definlte
date, suffleclently ln advance of the test, beyond which further
apparatus cannot be Introduced into the experimental ares,

In connection with scheduling, 1t should be remarked that the
tightness of the time schedule for this preliminary teat has the
adventages 0f emphasizing the need for a less hurried proocedure in
the flnal test, and of providing s longer interval of time to pre-
pare for the final test,

There was some criticlem in connsction with srrangements for
iﬁtarccmmunication and timing. Redioc.communicatlon weg often weak
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and svbject Go intarfaﬁqﬁyé» gthgg‘plannad to cure this by ln-
stalling mopro telephone cﬂmmunicationi by obbaining bebtter ﬁaﬁio
setp, and if possible by ebtaining‘more thar & single radio freq-
uvency for use. The arrangements for gsendlng time. signals Lo
various spparatus stetions actually woried well but 1nvolved a
layge amount of last-minube work by an emergenéy gmoﬁpa It 1is
poassible that a sepavabe group TR-7 will be set up to Ltake charge
of radioc, telephcnby and timing problems.

The oxrganization iz & Lemporary one set up specially oy the

Trinity Tests snd Involves the placing of heavy responsibilities

on younger men, incivding SED members. This means a certaln loosencu

in the organizatlon, end.inoxperience on the part of some of tho
operators. In spite of this, the orgenization functlioned aes woll
as could be expected, and has pow bosn through 2 good shék@down
preparatory to the finel test.

We may now turn to a brief but more detailed description of
the different weasurements and obseyvationa that were mede, using

the same headings es In the previous memorsndu.

2.5~ Behaviour of the Implosion

a. UDetonator Simultanelty. Ho meaguremenia of detonator

slgultaneity wero made in thls teabo
Such measurements are
Standapd at Los Alamos and Kingman.

be Tlme Interval bhetween Detonotor and Muclear Actlion.

Ko measurements of time beiween debtonabor and nuclear acbion were

poasible.
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C. Dgtermination of <L for the Nuclear Reaction, The

cable and recording apparatus Yo be used by Wilson in the measure-
ment of & were teated for “cross talk.,4 The accidental slignal level
was & few mlllivolts so that the final apparatus will be designed

to glve 1lts %rue slgnal at a‘level of about one volt,

2.3-6 Nuclear Energy Released

8. Delayed Néutrens" The equipment of Willlams for mes-

guring delayed neutrons was lnstalled at a "scaled-in® dlstance
and suffered no damage.

b. Delayed Gemms Haye. The apparatus of Moon for messur-

ing delayed gamma rays was ingtalled and gave records, Tests were
made on equipment for Segre's method which withetood alr blast and

earth shook,

c, Conversion of 49 to Fission Products.

A distribution forrmule for the acti-
Vity as a funotion of distance was determined, It was also deter-
mined that the local digtribution in the soil wag such ag %o perait

alpha particle counts without difficult chemlcal separatlion, The

'rcckat method for obtainlﬁg.Qéil ﬁgmplbﬁ from the crater was teabed
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and founfl satlefactory, and the use of shielded %tanks in connection
wlth the finsl sampling was aleo tested,

2, 3=7 Demoge Effects Produced

a, Blast Pregsure at Gpound Level from Piezo Gauges.

Eleven quartz blast ganges were instelled and nine records obteined,
These have not yet been anplyzed in detall, dome of them show
crogs Balk, but a ceritain asmount of rellable data will certainly

be obtalned,

b, Blast Pregsurée at Gpound Level from Condenser Gauges.

Elght condenger gauges werg planned for use, bul only one actually
vas ingtalled and 1t gave no record. In view of the sguocess of a
similar alrborne gauge, some success in the final test ig to be
gxpectad,

c. Blagt Pregsure at Ground Level from Excess Veloclty.

8ix receivers wers lnstalled %o plck up the blast wave and record
1ts ¢ime of arrival. These worked well on the small callbration
shot but gave evidence of much "erogs talk" hash on the main shot,
It 1s not yet known whether the records can be satisfactorily
analyzed, Improvement might be introduced by lowered sensgiltivity
for the main shot as compared with thaﬁ needed for the calibration
shot, and by leadlng the slgnals into separated rather than a
slogle amplifier,

Forty-geven flash bombs %0 be operated Ly arrival of the blast
were ilnstalled, Photographic obszervation was then t0 be uged to
determine blast pressure from excess velocity. Only two flash

bomba went off due %o pergoﬁney faifmaze, So provide enough batteries.
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d. Peak Preccure at Ground Level from Paper Gauges,

Twenty-nine box gauvges, each with twelve holes covered with alumlnum
foll, were introduced o measure peak pressures at different dig-
tences, and functloned suecessfully.

g, Blast lmpulse 4% Gpround Level from Pigton Aching on

Fluid, Flve lnstruments of Los Alamos deslgnh were planned, and

one gpatiasfactorily lnstalled, Tor measurlng blast Impulse by follow
ing the action of a plston in forcing water through a set of con-
strictions, A good record wasg obtelined but wlithout tlmlng marks;

1% cen probably be analyzed as a consequence of the congtancy of
speed of the motor used to drive the vecordlng disk., One lnatru.
ment of Britleh deslgn did not operatbe entirely satisfactorily,
perinapes from send in the bearings, since 1t showsd & veloclty wnlch
incressed during the passoge of the blast wave,

P, Blast Pressure at Hlgher Levelg from Condenser Gaupes,

Three condenger gauges Tor measuring blagt préssure were dropped
over the target from a helght above ground of 15,000 feet by the
observation plane, One radlo recelver in the plane was known to

be out of order ffcm a fire, and one recordlng lnstrument falled,
The other gave an excellent pressure time record. The three pars-
chutes had to be dreopped in salvo instead of successlvely as planned
owilng to fellure in bomb release mechanlsn, The plane used was a
B=-29 aselgned to the project., Hardly any shock was fel?t by the
plane when the blast wave resched 1t at a dlgbance of about four
mileg.

ge Karth Shookll *“31'%° cohi¥¥ried geophones were used for
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measuring velocltles of earth motlon and gave satlgfactory records,
which have not yet been analyzed. BSurvey 1s now being made to
determine the permanent dlmplacehent of stakes driven into the
ground around the polnt of‘_explé)sionm The crater was about 5 feat
deep end 30 feet in diemeter whibh was smaller than expected, This
may be partly due %o the effect of the heavy coharete footing for

the towewr,

2o 3-8, Qverall Behaviquf.gg the Explosion ahd Itz Alter Effects

n. Slze, Shape, Behaviour and Path of the Ball' of Fire,

Three out of three Fagtax cameras (1000 fremes per sedond) at &00
yards, and two out of two at 10,000 yards, operated satlefactorily.
Two NMitehell cemerag at 10,000 yards operated satlsfectorlly, one
for 30 seconds and the otherlfor the full 1000 seconds plann&dg
Fllms have been sent out for developmsnt,

b. HRpdietion and Temperature of Ball of Fire. Two out of

twe Hilger spectrographs were in operation; thers was some uncer-
tedlnty about the focussing of one of these, The [llms are belng
‘ developed, The Bausch & Lomb sgpectrograph, and the movie camers
with filters were on low prlority for thias %est and were not in-
gtelled. The drum camera wlth photocelis gave no record because
of Ugross-talkt, The thermocouples and galvanometers appeared to
function satlisfactorlly.

¢c. Behaviour of lot Column, Three Felrchild Aero Cmmeras

were lnstalled, The two at 10,000 yards north and gouth did not
operate becsuse of persopnel.falling Fo push the necessary buttons,

The one at 35,000 ya.rdé,bqﬁt;};u,é@ Jo . beke pleturse until 9:00 4.l
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dy Mach weve and Aly Veloelity, The propoged photographs

of o suspended primacord were not obtalned owing to fallure to get
the balloons up from which 1t was to be suspended due to poor
quallity balloong whlch bursh and Low helium supply. Photographe
of n hovlzontal streteh of primacord appear %o have been obitalned,
The primacord detonation wes dimmed rather than brightened by the
blast,.

' 2.3%<9 lieteorolouzicsl Obgervations

Meteorologlical observatlons are being continuously undertaken
to obtain a good ldea of behaviour in the partlcular location,
Phey would be greatly assisted by the proposed installatlon of a
teletype weather servide which hasg still not come through,

In connestion with the present tes®, excellent meteorological
gervice was provided,  On 23 April it was successfully Torecast
shat 7 Mey would fall in 4 good wenther period, On 3 lay, sucCessg.
rul Torscasht was made as to the surface wind direction, upper alr
flow end visibillty to be expeobed at 4:00 A M, on 7 May. Similar
forecasts were made on % May, and at 5:00 P,M, 6 May which gave
H:00 AN, and slso 9:00 to L0330 A.M. as operationally poés’lblea

Temperature, numi&ity and wind velocitles 8t all levels up %o
30,000 feet were measured with the help of radiosondes and radar
at 1:30 AWM., %300 Aot and Y37 Aﬂmeg on 7 May, before and jusi
after the exploslon,

¥, E, Church arrived Ln fLime for the test and was helpful in

dl scussing meteorological.mefnodea .and problems,
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2, 3-10 Health Gontrol

Radloactlve mond toring wags carried out by Hempelmann durlng
the processes of slug golution and introductlon into the pile,
Monlsoring after the explosloﬁ in the neighborhood was carried oulb
by Hempelmann and checked by Anderson, The 1evel of activity in
the final crater was low enough %0 be gafe Tor ameveral hours
eXpoUre,

The dlssolving unit is to be covered with fresgh earth and
gurrounded by e guard fence,

7.3-11 Gomeluglon |

The teast asppears %o me to have been successful as a trial run,
In the finel Test, 1t ls to be hoped that a larger proportion of
the measurements will be éuc&@asful, but even if thls were nét
the case sufficient data would be provided to answer a congilderable
proportion of the n@aeSQer questlons,

There ls common agreenent, among those concerned, as to the
 sbeps suggested which should be teken to insure greeter succoas
in the Final test, Among these supgestionsg, one of the most
imporbent ls that of setbing an advance date beyond which further
apﬁar&tuas egpecially electricsl apparatus, cannot be introduced
into the experimental area, This will allow time for plenty of
dry rung, and eliminatlon of topopm-talkt, Improvement in trans.
porsation equlpment and key vonds should be sought, gpeclal at-
gention should be given %o %he early procurement gnd testing of
those very important kinds of apparatus thet could not be tried

in the present partial tesb.
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Section 2,4 pege 29
POST 100 TON
SUGGESTIONS FOR IMPROVED FACLLITIES AND FROCEDURE

2.4 BUGQESTIONS FOR IMPROVEMENTS

A Tew days alver the ehot whlle the experlences of the pere
gonnsl were stlll fresh In peoples! ninds, Balnbrldge called a
neeting in which all gripes could be sired and suggestlons made
for improved opsrating procedure, Wrltten suggeatlons Trom
Jo He Mieck and from membefﬁ of J, H; lanley’s group were particularly
valuable,

The 100 ton test polnted up the following requlremnents:

(1) Better roads were needed to protect personnel and instru-
ments from the effects of‘dmaﬁbqu@saential to meet the sgchedule,

About twenty miles of black top road were lald, and an
area in the vicinity of the tower,

(2) More vehlcles were requlred per group, Addlblonal cars,
weapong carviera and carryslls were obtalned by purchase or loan
%o help in correcting the defleit, but there was never a surplus,

Thanks to the continued hard work of D, Greene and emer-
gency loans from liajor Miller, the transportatlion problem
was lleked, The final 1iast of vehbléles comprised approxl.-
matvely ‘

15  Sedens

L6 Weapons Corrlers

32  Carryells

1l  Jeeps

to which possibly 30 more cars were sdded the last week
by the monitoring and G-2 groups,

{3) Nors repalr men were nesded and nlght servliclng wes re-
quired to ald in keepling up with the wvehlcle demand,

Arrangements were made with Ma)or Stevens and Capt, Davalos
for additional help.: "Théi‘cad Rarking end clecking systen
set up by Greene amgd; the improved roads alded in decreag-
ing the amount of rébdil Woll Pé&*° car.,
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{4) wire comnunications weére overloaded so that plans were
nade for more telephone linea; nddress sysbems In all ghelters, and
more flotorols radios in field cars and at ghelters, |

The telephone aystem later lnstalled by Lt, Gomdr, T, M,
Keiller of J, H, willlamg® group is described in TR Clr.
cular No. 12 (see appendlx Ser. No, 17).

Blghteen vehlcles were equipped with 25 watt Meotorola FM
radlos, Thelr convenlence was great and more could have
been uged with profit, possibly an addlilonal ten before
the radlo tralflc hecame congested.

(5) The need for ad@iﬁianai help on procurement, shipplng, and
gtock mansgement ot Trinlty could be anticlpated with the scheduled
increased activity Tfor the July ghote

A teletype was instelled fo? in the clear" communlcatlon

between ¥ and TR, MNore gtock men at TR and longer hoursg

open schedules were uged at Pubar Stockroom, D,P.Mitchell

was able to furnigh alternates or “stand.ins" for key men

such ag Ven Gemert and Harry Allen at ¥ so that the absence

of one or the other on other work for a short time would

a0t slow down %The solution of Trinlity problems,

(6) & Town Hall was Dinally bullt at Trindty so that the
regular nlghtly meetings on congtruciion and occaslonal technical
mee Gings or adminlstraitlve &@@tlngs could be properly housed, The
ranch house offloe furniaﬁe@ a central polnt for mall and bulletlns
of gensral lnterest, *

(7) '"The hardness of the water ab Trinity made 1t difficuli
o melintaln ordinary senitery requlrements in the megs hall.

A water softening equipment wes installed but mome error

oecurred in the anslysie of a sample of typlcal water so

that the unit wae entirely too small to handle The gypsum
and lime conbent encouniered.



i UNCLASSIFIED

oeoss0e
o000
e
.
[ L X X ]
[ Z A X X 1]

Bection 2.4, 2.% ~ page 31

The additlon of o gteam bath for trays solved the grease
and sanltary probdlems, jlore help lan the mess hall was
finally obtalned go that L& hour working days were no
longer the rule for the chefs and XP help,

(8) The guarding mled durlng the 12 hourg preceding the shot

wera too rigld,

A nosge counbtlng system had been get up so that everyone
could be accounted for Hwo hours before the shot until
after the shot, Emergencles arose in whlch an electronlcs
expert, for example, would have to proceed from the
§.10,000 to the N-10,000 yard shelter at =~2.1/2 hours,

Ag he had not been on the N-10,000 guard's llsgt, some
telephoning wag requlred before he could be admitteda
Conslderable tlme wag wasted in emergencles of thig

sort or because other trips of personnel had not been
anticipated fully, :

In the finel arrangement.for July 12 and succeeding
rehearsals, and just prlor to the July 16 ghot, ANYONE
having legltmate business outaslde of the Base Camp had
Tree access to all parts of the test ares, Free access
was feaslble as by mubtual agreement each respected the
o¥héne? problems, wirlng troubles and need for unham-
vered work in getitlng the Job done, As o matter of
gafety, everyone wes asgked not to kibitz abt the tower
during assembly, holstlng, checking, cooklng, &,e.,

any time after assembly started,

2«5 CONGLUSIONS CONCERNING IHE 100 TON LEST

The orlginal purposes for which the 100 ton test had been
planned were accompllighed, ‘Those who had no prior experlience in
fleld work were famillarized with the dlfficulties end tribulations
agsoclated with work away from & well-eguipped laboratory, The
stomlc bomb test could be approsched wlth more confidence after
the shake-down test, The callbration of ingtruments was valuable,
particularly for blast measurements, where the 100 ton data fur.
nlahsd o ugeful calibration point of grester value than extrapols-

o0 o0 e oee ]

tion from tables prepareqf?rﬁmiéé;;bs #ilots. The earth shock data

e UNCLASSIFIED



®e 008 s
L] 8 n
- ‘. e
[ [ *
o o . L4
[} ese o

Section 2.5

UNCLASSIFIED

page 32

gave a reference polnt which was greatly superlor to extrapolz.

Tlionsg from varlous short renge laws whilch varisd in their pradic.

tiong for large rauges over treuendous faetors,

The deslign of

shock-proofl Instrument shelvers could proceed with confldence,

Ihe gaps in equipment and organlzatlon pointed out by the test

could be corrected or plens

ln the maln chow,

The high percentage of

altered to glve a swmoother operation

succeasful mespurements in the finsl

July 16 teat may be attrlbuted in large measure to the May 7

rehearsal shot practice which geve an ilmproved frameworlk on which

%o baild"
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CHAPTER 3
PREPARATIONS FOR THE JULY 16 TEST

3.0  INTRODUGTION

The preparations for the bomb test were greatly increased in
intensity starting in m&ruhp when a July % date was set for the
gadget teaﬁmj in the finpk two weeks about 250 men from ¥ were
engaged in technlcal work at Trinlty and many more contribuied to
theoretlcal and experimental studles at ¥, and in the consgtruction
of equipment, The very dlfficult work of providing in time the
wiring, power, Transportaeitlon, communicatlon faclilties snd con-
gtruction needed for the btest wasg ably cerried out by J. H, wile
Liama and hla group, The whole#h@&rteé support of other groups
in Project ¥ made the test possible, In additlon to the work
of A=l, R=-2, B-3, Relt, Fuli, G-11 and O=4, whleh groups had
effectively transferred full timé into the Trlinlty Projsct,
Groups T-3 under velsskop? and TQ? under Hirsehfelaer'gave full
time to the consideration of nuclear and radlation effects or
to demage phenomena which would be assgoclated wlth a suwecessful
shot, R. F. Broher gengrously gave the support of ¢ Divislon
by the loan of persomel or by supplying speclal equipment
Tor the test preparatlons, Heavy demands were made upon W. A,
Higinbotham's Gpoup G-k, He asslgned his best personnel %o
gstratetic polnts and his group manufactured the greater part of
the electronic anplifying and recording egulpment and all of the

maln electronle timing @gg%p@gpt% vothe very lmportant and punishling

[ ] . . . . ®
.0 . .. : .

}n (2] -.. ..0 (X X} '..
The Gowpuncher Gommlttee fimaiig agreed (June 30) om July 16
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Job of supplylng the timing and remote operating signels was well
done by J. L. McKibben for the relay and saflng circults and by
E., W, Titterton for the electronic timing and detonating clircuits,

3s1  QRGANIZATION

The detalled organizatlon chart must be included here %o be
read as 1t glves the moat conclse view of the responsibilitises and
number of people necessary for the conducht of a test. In many coses
an indlvidusl took part in the preparation of geversl experimenis
and went from one Job to anotheér ss required, The llast glven cone
formg to the situation the last week or possibly two weeks leading
up %o the test, For the period fouf.weeks prior %to the test only
two=thirds to three-fourths of tha people listed were engaged full
bime, and oniy one-halfl for the four months prior,

ORGANIZATION CHART FOR PROJECT TR

K, T. Balnbridge CAdminlatrative head, Over-all res-
ponglibility. Veto power on suggested
experiments, Planning and coordination,
Arming Party.

Barbare 3, Anderson Secretary

Jo H, willlams (TH-1) ALL services as given under TR-1 below,
Alvernate for Belnbrldge.

F, Oppenhelmer : Administrative aldey Planning“ Safedy,
Emergency roving center,

Lt, He G, Bush Commanding O0fflcer of Trinity Canmp,

‘ ‘ Regponslble for camp matters, barracks,
mess, road mailntenonce, gusrding, camp
hygiene, ete, Arming Party.,

Lt, R, A, Taylor gecurlty for Trinity at ¥

John Andersgon Securlty for Trinlty at TR
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Gapt, S, P. Davalos

I»t@ Eiﬁ :Ije W&IQI.GLT

Bgh. W

Irth

‘gvl)

Eng, G, P, Beynolds

Va

Comdr, N, £, Bradbury (X-1,X-6)

Stewars

GConsultants
We Carlson (X-2)

. Ghurch

Fermi (F Division)

0. Hirvschfelder {T-7)

Kerahow
W, Leet
{+, Penney

Welsskopt

TH_ASSEMBLY
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(TR U, &, Englneer Dpgtachment Operasiong
(U, B, Army Conbtracts

Regpongible for H.E, for all lnsbtrument

callbration tests, veloclty of sound
charges, etc, Armlag Party.

Deslgn of structureg,
Iingtallation of tower.

Keteorologleal problems, particularly
the dilutlon of actlive gases,

ALL nuclear physlics measurementa,
ALl problems affecting damage which
arises after the nuclear reactionsg
have stopped.

Proper safety regulations and
procedures,

Barth ahock problems particularly at
dlstant points.

Blast, earth shock and permenent
earth dieplacement problemg,

atructures.,

AlL nuclear physlcs mnessuremsnts snd
radlation problems, Ohalrman of
Nuclear Measurements Committse,

ALl problems connected with asgembly
of the gadget

Head

G, B. Kigtlakowsky, Alternate Arming Party
Pit Amsembly (G-1)

Py
R,

R.
Ha

Ge Hollowsy
Morrigon
¥, Bachsr

B, Schreiber
£, Daghllen

e8P0l

PL1t Assembly over-all regponsibility
Agvisgoy

Gertification

e
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P1t Assembly (G-1) (ocont)

L., Blotin Mechanlcal Assembdly

B, D, MeDaniel { chedk iaver on tower)

G, & Smith

M. G, Holloway jechanlical Assembly at basge of Gower

( checlk latey on toweyr)

L Slotin ' Mond toring

H, K. Daghllan

B, %, Feld Checkling

8%, H, Lehp Assembly
Detonator Unit (X-5) '.

D. ¥, Hornlg Raytheon unlt, Wiring of detonators,

T4 R, J, Brown Test of stand.in unit,

T/% W. Vogel
Asimultanelty (X-7)

K, Grelgen Ingtallation and check of gpecial
Jd, G, Anderson swltches and oclreoults, B.W.Titteriton
/35 V. Caleca on recording meghaniem at W-800.
Re Wo Williams Teabing of H,B,-actuated awitches.
H, B, Asgembly and Detonatorsg (X Divislon)
Re §. Werner, Jr, ' H.E, and mechanlcal assembly, In-
R, W, Hendergon stellatlion of detonators, Test of
. Linschitz : detonators,

L%, W, F. Schaffer
T/; L, Jsreinovic

he B, Mechen

2/% Ao D, Ven Veesem
Be o Lofwv@ﬁ

TR=-1 J. H, williame (B-2) Bervices

Th-14 L%, Comdr,T.M.Kelller, Congtructlon

Head
T4 A, He Jopp, Supv. Electrical constructlon &
telephone sgervices
Pvt, A, L. Brehm, Supv. Motor generaltors

Pvi, L. Jockson
Pyt V Gueas
T/g » Mather
&, Friedman
Evt B. Doyle
T/g A, Martines
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Pl B
. !1’5/';? 'gr?‘
Pfe, M,

H, Pervy

O L Balley
L. Guitman

W, Titterion
“/? Vi Fltoh
’i‘/:«; R, lLowry
G, lathls

G. He Linton

Treibel
Maoore

it
s

TH-1l0C H,

5 T, Montgomery

25 B, Peroy
w5 ¢, Pettia

d, Van Gegmers,

Jo L, HMeXKlbben, Head

Timing, all timlng and remote CoNe-
trol signals, Arnlng Farsy,

(Leter searchlight group)

Electronle time signale

Hend Procurement at ¥

stock
[}

Y Shipping to S-45 (TR)

&ddinlana] unioaders and clerks

-1D D,

Greene, Head

1 8ED to asslet Greene

ﬂ?ﬁ

P, Stokes,
3 G, Curl
h D, Miller
P15 A, Glordano
Pyt, R, B, Hart
Pyt, W,

ThR-15

T8=1F Gapt,
Pyt G,
Pyt, Ao We
THMLG H Allen
? Newall
/L B, Utzig
E/% Jn b Rice

W. Case

A’Bm

TR‘”E J:f,\ Li

Head

D, Braden

Menley (B-3)

B, B. Geery
Merrligan
Relnert

liargaret Swank, Head

Trangportatlion at TR
" at ¥
Radlo Communlcations

80R-299 at &mlo 000 #L unlt
SCR-299 at smlopooo #2 wnilt

Balloon Flying

High iron work and speclal Jobs

Alr Blast and Earith Shock - Responglble

Woe Go Pcnn@y@ Gonsulbtant for all measurenmente below in TR«
H., H. EarachaLl let ALYG, group,
T. Jorgensen, ond Al%bernate
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TH=-2A R. L, Walker
H, Bheard, Consulbtent
D, I4ttler '

Wa Do Kennedy #
He Bablok (from A-l)

N3 s Battab
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Pfe, €, Simong (from Ol-17%)
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T. Anderson

M4 R, Dye (from G-4)
W, Hane (from i)

o K, Kupferberg ,
/% D, Leed {from G-4)
P, Olivag

Th«20 H. B, Barschsall
Re W, Davis
W, Blmore (from Gh)
G M, Martin

TR=-2D . Jorgensgen
Pyt, D, W, Bhoades
B, Shapry

TR-25 M, Sheard, D, Littler

G, Janaey

W. Lawrencs
YH-2F J., U. Hoogterp
Pfc, ¥. Hicheels

Earth shock

L. D, Leebt, Gonsultant

TR-26 H. M, Houghton
J, Goon, Alteraate
Pvt. €. Do JOnes

R, Nobles .

/% 0, Seborawp

Condenser Cauges

Ixcegs Veloclty leasurcment

Inpulee Gauge

Maximum Pregsgure Gauge

Box Cauvge

Veloclty Geophone
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TR-21

., Gewertz, Alisrnale

J. A, Crocker
i/ﬁ A. Hershey

D Garrett
T/ﬁ Grumb
J} Lepman

W/% 8. Qalvers
Elizebeth R, Graves
A, G, Graves

Pfc, G, Hall

W. Ga Penney
W. G, Marley
¥, Helnes
Burveyors

THe3% R, R, Wlleon (R Div,)

ol
Lad Oy

Ferml, Consultant

V. welpshopl, Consultent

TR-3A R, R. Willson (R.1)

Jo Dewlre, Alternaie

8, Barnes

Hs Bridge

W. Leldes

Pp. Halch

T/% R. Fovitenbauwgh
T/5 W, 8, Hall

L. Lavatelll

W, Schaefer
T. Sinydexr
R, Butbon

W, Woodward
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Digplacement selsmographs (lularcss:

Q000 N

g000 N
Elephsant Butte
Elephant Butte
Ban Antonio
Ban Antonlo
Tularosa
Garrlzoza
Garrivozo

Pernanent Barth Disgplacement

Physles

Prompt Measurementg: of and shock
wave Pransmlszslon time

( shock wave tranemission time .
Proman at ¥)

ﬁogai Consuliant & Head Prompht Measurements: ol

/4 3, Alexander
vJ © Allsn
B, Diven
J. Fox
J, Fredricks
A, Grubman
8. A, Kline
G, MNenm
D, Nicodenus
Corp. R, B, Shermen

.
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.
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Cooperating with B-1 on M.I.T.
fast oscllliograph
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A3 He T, Richards Delayed Neutron Measurementg
Jd. M, Blalr
D. Frilsch
wji, ﬂu&h
B, Klems
My Krohn
R Perecy
Uy Turner
TR-20 K. segre {(R.l) Delayed Gamme Rays
G. Wiegand Blectrical part
M. Dsutach Tonization chambers & callibrationg
O, Chamberlaln Shelter desigh
Jd. Heby
. G, W, Parwell
G, A, Linenbergey
W. Nobles
P A, He Bpano
- /5 G, Wahlig
TH-3D P. B, Moon Gamma Bay Sentlnels and Delayed

g/ 8g%, W. J. Brelfter Gamma Ray s
fng. 1. Halpern

P/8 g, A, Hofmann

Je Hughes

T/5 M. 4. Plnoug

TH«%H H, L, Anderson (F-H)  Conversion

G, W. Bnyder Golo's Rocket Congulbant
(ro Lo Well Rocket Sampllng
D. B. Negle Tank Bgmplilng
H, Heskety
gut, J. Twombly RHadlo Halntenance
B30, N, Swpith TPank Driver
Sgt. J, Brothers H "
/s Fo J, Tucel Tank Malnienance
Sgt. G. Banag " f
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V. Cannon Groegs Counting
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Ay Nowick Gammne. Gountlng
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Spt. B, Hoagland
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M. Wire
8. Lozier
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o
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N
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TR-A  J, M, Hobbard
TRAA L. G, D. Curdls
Pyvi, F. K, France
T5 T, Harlowe
Pvt. R, L. Heller
Pvh, P, Mason
PvE, Meyers
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)
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Rosenthal
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B, Brizner, Albernate
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Th=15 {cont. )

L. Willleams Tobal Radlation
P. Yugter

Phebn B, Weldman (Oeg) ALy Blasg

t -~ Alrborne Uondenger Geuges
I Alvarez

/5 W Goodman
iie JOhmaton
TiY R, Kares
P75 F. Vileboldd

I
i

o Stroud

TR-§ D, L. H, Hempelmann ledical Gproup
Capt, J. F, Nolan, Head a?t TR -
Gol, 8, L, Warren, Gonsulban$
J, Hoffmen, Gonsultant

Th-7d R, Watts Instruments
e Selvally
e BEOwn

TH-7T8B P, bssbersold Monlier Group
Gapt, H, L. Barnety N X0, 00
LY, J. H. Allen Wee .3, OO
Gant, P. 0, Hagenman Be10, 000

A, Anderson foad Moniltors
35 J, Green

J. 0. Hirschfelder

. Heflman

8t B, Leoonard

Spt, P, Levine

o, Meges

L, J, 8, Brooks Emergency Medicel ALE
Lb., A, W, Large

Spuclal aAsslpnmenty

]

w Relser, Asgsigtant
Pyb. J, H. Fugue L cwvew at W-10,000
Paul Hougl
TSR G Wrlght

“ PR PN Y s’
UL, Belley L--% crew a% MNe10,000

Gapt, M, Allen Searehlight Plotting
;
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Goneclal { cont, )

uinde to-plane comnmunlestlion and
Lher sruouncar

o X I e
g, K. Alliaon

&

Gol, D. Werther consulvante o Gen. Farrell

Gol, B,

Leingly B

gloglcal obgerver Loy PLE,Ghiurch
sultent on dilution problema

"

Lot of L% men wers wnder L6, . G, Dus shilag comnmand

A 2

charged with the responsiblility of gusrding end malnlelining the
CAMP .,

nal 160 men wers located novrith of the teesl arss

under the sowmmead of kalor ¥, O, Pelwmer wlih sufficlent webhlcles

e

abie o evacuate ranches and towng 17 the producis descendsd

o]
al

B

bn dengocous amounts,

A% Leant 20 men szscclated with the Inbelligence
ware Ln nelghborlng btowns and cities up to 100 mlles awey.

Bighteen wers provided with recording berographs as described

in La-360 (appendlx Ser. No. %2). Thess instruments and the

romobe selemographs were for the purpese of getting permanent

,

reccrds of blost and earth shoclk at remobe poeints and in nelghbor.

]

ing towns,
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Bistin?uiaggg jtgltgtay July 10-16

L] o8O o 09 S0t oo

o3 g g, B Al T T
Bectlong Sedy e

da Re Opperheimer

Re Go Tolman

V. Bush

Jds Be Conant

Srig. Gen Te Fo. Parrell
Mede Gen. L. Re Groves

Ce Ce Inuritaen

I+ X. Rabl

Sipy Geoffrey I. Tayloy

3ir Jemes Chadwick

3.2 COORDINATION OF PREPARATIOCNS

S.2-1 Conaultants

The advice and prédictions of V. Weisgkopi on the behaviour
of the gedzet end ite rédiatian effects, of J. He Nanley and
We (e Pennéy on shock end blast effects, and J. 0. Hirschfelder
on post-shot phenomena woro of the greatest importance in defining
the operationa at Trinity and their preparation. 'R. e Carlaon
| andE.ns, G. Te Reynolds aided In advising on structures and blaat
phenomena o .

Mnjor contributions and aid also were frequentiy furmlshed by
U. A. Dothe, Y. Fermi and J. R. Oppenheimer.

The comprehensive reports which guided thé-prep&rationa ares

S itle Author Doe . Appendix
| ' NOoo Sere Noe
I. MNeubtron and Gamma Ray Ve Wolsskopf LANS-218 9
BEffects After the Nucw ' '
lear Exploaion - X
Same - IX Vo Weleskopf LANS-250 10
Same-~Correction V. Welsakopf LAMS-250-A 108

The £inal sbtudy in which actusl July 16 records are introduced

is glven in Chapter 6 of this volume:

of Gamme-pray, Neubrow,
Teat" by Joln L. Mageﬁ.

e ov gmiar S0P
. e o
o o * 0

"The Redial Distribution
and Heat Irradiation in the July 16, 194%
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£ltle ':°'§"}bfél§é'§°: Do G, Kot Appendlx
SCIR R T A R oo Bery Mo,
I1, Ground shock Resul tlug Bhneg, G0, Reynolds
from Detonatlions on or LANS=-226 11
soove the Surface
The Meotion of Earth Theown
Trom Small Orabters by B D.P liackillan Li-=292 70
ploslve Charges H, 4. Wilcox
111l.Eatinated Maxlmum Pres-  W.D, Kennedy  LAMES-247 1p

gures, Posltive Impulses pD,J Littler
and Fogltive Duration in H, sheard
the Blast from Very Lavge

Bare Chavrges of TNT

Ertinated Blast Pregoures J,0,.Hirschfelder

fyom TNT Charges of 2 To D.J.L1lt%ler LA=316 L3
10,000 Tons i Sheard

IV, Blaest Js0.Hirschfelder
Radlation LAMS-221 14
Ball of Fire Phe 231
Characteristics of the J,0.Hlrachlfelder
Hot-Alyr Column Produced L&-270 15

by o Gadget Buplosion

¥. Fats of Lctive Mabterlal JaOuHirachfelder Partg of
Jﬁ‘\ i A&?‘b ‘A_i&j D ? f 56

Most of the material in these reports had been made avallable
by the authors %o the interegied group and sectlon leaders weeks
beiore the schusl detes of publlication,

3,22 Weskly Meetlnga

One or two hour meebings were held every week for conslderation
of new experiments, correlatlon of work, detalled schednling and
progress reports.

The members wvho regulerly atiended were %Tthe Consul tants,

Gproup and Section Leaders who held grealb regponslibllities in the

test and prepervations Tor 1%, The members were;

f;t::;::f;f"wu ASSIFIED
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Sectlon 3.122 R N I L I page hé
RS
XK. T, Balnbrldge Chalrman
He L. aAnderson Th-35 Converslon Measurements

Ho H, Barschall TH-2 Alternate Gpoup Leader
B, PFeymi Consultant on Nuclear Physlcs problems
Lo H, Hempelmann

Tﬁp{ Hedlesl problems
TR~ Meteorology
TH-14 Gonatruction and Electrical sevrvices

J’Fn l\io HL‘!D?JE!I‘@
Iat\ Cmm(ﬂ"a

T, M, XKeliller
J, B, Mack Th-5 Spectrographlc snd Photogrephlce mess,
Je H,  Manley TR~2 Shock and Blast
J. L, licKibben TR-1B Timlog services
. Oppenbelmer TR Adminiatratlive and Technleal Alde
W. G Penney Congultant, Shoeck and Blasgt
He T. Rlchards whHBH Delayed Neutron msasurements
L, Segre TH~30 Delayed Gamma Ray measuresments
Be W, Titterton TR-1LB Hlectronic Timing services
B, Wglcman TR-6 Alrborne measurements
¥, welaskopt Gonsultant on Nuclear Phygics
Jo Ho Willlama TH~1 Services
R, R. Wllson Th~3 Physlcs measurements

The minutes of the meetings are appended, Ser, No, 16.

Sa =3

It was essential %o get the most out of the tesnt and %o meed

Acceptance of New Lxperiments

the dete which requlred that all proposed experiments should e

sbudled critically., If a new experiment wag approved by the

designated examining group 1t was presented before the Monday
'M@eﬁimg Tor consideration with respect to the program as 2 whole,

Phe Mrst exoaminlng groups were:

Jeo Heo Monley and W. &, Penney Blast and Barith Shook

R, H. Wilaon} B, Perml, V., Welgskopf Nuclear Measursmenis

J. B, Mack, V, Waisﬂgopf Spectrographic and Phots-
graphlc Measurements

B. Waldman snd appropriate Alrborne lMeasuremenis

gonsul tant
and K. T, Balnbridge served ex-officlo on all exanlning groups.
It was also essenblal that the proponent should carry outb

his plans on paper for encugh so that the proposal would appear

8~ ~m= aan PR
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how much wlll be involved L1f the proposed experiment should be 1n-
cluded in the program,

The following minimum requlirements were get which had to be
sngwered before the proposal could be consldered at & MHonday meetlng:
(1) Objlect or relationghlp to energy release, demege, stc,

(2) UGstimates of accuracy expected, callibrations needed,

(3) Number and recommended posltlions of gpauges, chambers,

(&%) Prositlon of recorders, btype of recorders, availablilty
of recorders,

(5) Deslgn and locatlon of racorder chambers, amount of
ghlelding, date needed for completlon in’ place ready
for occupatlon,

(6) slgnel Lines reguired and type,

(7) Actuating, timing, callbrating llines needed,

(8) Timing elgnels and sllowed probable verliation acceplable,

(9) Estimate of number df men requlred at glte for instella-
%lon, and nemes 1T possible,

(10) Personnel, if eny, required at the tlme of the shot who
will have %o be in recorder shelters W-10,000; 8-10,000
or N=10,000,

(11) Machine shop construction time, checked by E, Long or
G, Schultz.

(12) Electronics development time, checked by W, Higinbotham,
particularly if 1¢ lnvolves key clreult designers, -

(13) Electronlos shop time not involving d@velOpment by hkey
clroult designers,

with the above Informatlion at hand a satlgfactory plcture wasg
presented of Just how much a new experiment involved so that a

decislon could be reached raplidly on 1ts sultabllity for the program
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and the possibllities of I€s- succemm¥uli-Completion in view of the
test schedule and the laboratory limltestions on machine ghop and

electronlcs time,

3. 8=t Prompt Dissemination of Genersl Informatlon

Ihe large nmmber of personnel of many groups wlth responsibili-
tles In the Test made 1t mandstory that all information of genersl
usefulness should be ciroularized., The earliy suggestion of
J, H, Wllllama that thls circularization should be done saved time
for all concerned end was indeed the only way in which one could
be sure of complete coverage.,

The Project TR clirculars are included in the appendix (Ser,
No, 17) as they glve a pleture of the project and the problems
assoclated with 1%, and i%s growth, which serve to supplement the
body of this report.

The assoolated clrculars sent only to TR personnel are
appended (Ser. No, 18), These deal specifically with the arrange-
ments for the July 16 shot:

Appendlx
| Ser, No,
Wiring, Timing, Space, Men, Vehlcles, Egulpment 18..4
Requlrements for Gadget 5hot
Shop Time for Project TR 18-B
Towsr Consgtruction end Gadget Assembly Schedules 18.0
Procurement of Critical Items 18.D
Arrangenents for Leet's Selenographs 188

List of People Who Will Have To fEnter Contominated 18-F
Area After the thot

Space Asslgnments In shelbers at ¥ = 0 18.G
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Approximately one mqﬁ%é.ﬁrigw ]

£

cho July 16th shot and during

a slnllar period before the May 7 shot, J, H. Williama held
nightly mestings %o hear reports on fleld consgtruction progress
and %o plan the agsignment of men for the following day., As Finally
developed J,.H, Willlame with J, L. MeKlbben, L%, Comdr, Kelllewr,
gL, Jopp and ¥, Stokes wouwld mewﬁ dlrectly affber supper with
Capt. 8. P. Davalos or 8gt, Glbson, representing the Bngineer
Betauhmentﬁ and all interested group or sectlon leaders who had
Tield construstion work under way, Gonstruction help was sgsigned
based on the needs and priority of the experiments which had been
- accepted for the test.

The correlatlon of the congtruction program and the proper
and succegsful designation of aona&ruetion ald was exacting work
requlring "superlor judgment®, as the Army says, and long hours
of hard work. This was done supremely well by J., H, Willisms, %o
whom the TR Project owes much for the successful completion of the

eperation of July 16,
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PLUAL pnwmmfrioms i*oza REABAR%L& AND TEST

4ol SCHEDULE

Puring the perlod from Juns 9 to June 30 the teat date was
set for July 13 with a flrst rehearsal July 8, Thie flxed the
schedules for everyone participating in the Trinlty btest.
8., K. Allison as chalrman of the Cowpuncher Commitbee had the
responsibllity of integrating the efforts of the entlre Project Y
and the recelpt of material from/ﬂanfordg

On June 30 & review was made of all schedules at the Cow
puncher Commlttes meeting where all divlslon leaders submitted the
earliest posslble date at which thelr work could be ready. The
earliest date for the Trinity shot was chenged to July 16 as re-
quired for the lnecluslon of some of the more lmportent experiments
and the seme date followed from X Division considerations on
Jund 20, (Later 1% was found that thelr schedule for assembly
was more conservative than was proven by the actual work so that
a dny was shaved from thelr schedule, whlch could not be taken
sdvantage of by the TR group and indeed was not even meniioned
to them, as the TR schedule was tilght enough on a July 16 basisg.)

.Commitments had been made in Washington for the test as soom
after July 15 as possible, which wae accompllshed by Ilring the
shot the morning of July 16 at the first instant weather con@§w
tions were at all sultable., The predictlona of J, Mﬁvmubbardywer@
for more ﬁearly idenl weather on the 1&th or 19%h, with July 16

6n1y g posslole date.
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The schedule which wasg brosdeast July 1 and clroulated July 3%
is glven béloww The sfternoon rehesrsals had to be changed to
morndng rshearsals as the dally afternooh thunderstorms interw
fered with the flight of the B-2Y9 planes cooperating in the test
and also produced electrical interference and plcke-up on liness
The gecond rbhearaal v%&iﬁ@lﬂ the latei/morning of July 12 and the
third the late morning of Jduly 13, with the final rehearsal held
at 11:59 P.M, the evening of the 1%tn§ The complete announcement
1g in TR Ciroular No. 19 included in Ser, No, 17 of the appendix,
TR SOHEDULE
The earliest date is July 16 4:00 AN
Date Time All Vbgound Gedget Plane Guards Medi- Ge2 R@mote

Glroults )ﬁf@hga 1/24 Chah _..cel Selsmo,
7/10 0400- Radio
Olh5 , test
7/11 1200 Freeze i
T/1L 1600 =% X X %

7/12 Mo test, Chase down plck-up troubles,

7/33 1600 =x x X x
T/1% 2359 x % x x x  x x X

T/15 NO REHEARSAL

7/16 gg ”m’b WILL BE IT IF WEATHER PERUITS
7/1? 0 X . po x % X X ®

A%biMBLY HBNS

Dates for the TR Dry Runt were set prior o June 30 and were

adhered tch hese weres

oy
LX)
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Seations 4,1, B2 : page 52
Mondayﬁ July 2 .thd ineﬁ%'ﬁhé@mbly on truck; test by
‘ ﬁrmvin@ around mnesa.
Puesday, July 3 frubk leaves for TR at 0500; arrivea R

sometime in afternoon, If during daylight,
truak ig unloaded at this time.

Wednesday, July & qmlaad truck (1f not previougly done) Grap
 door, resssemble and 11ft, (Note that
wiring people should be avallable for
work by 1300 of this day for tower top

&}eﬁmtlonm ) ,
- Thursdey, July % Gomplete tower top wiring, disassemble
‘ and Jower.
Fridey, July 6 Unib returns %o Y,

The complete schedule set by N, E. Bradbury ls given in Ser. No, 18
of the app endlx, | | |

A summary of all tne problems connected with the F,M, assembly
1s given by Cept, Sohaffer in Chapter 5, together with the firm
dates for the YIR Hot Runt, with final agsenbly starting Friday,
July 13, at 1300, A summary of thé activities of the G-Eng. group
in conneotion with the assembly i1s included in the appehalx a8

ser, Mo, 20,

he2 DLEING AND WIRING LAYOUT - ELECTRONICS

The detalled location of measuring equipment ls given on two
mapé in the sppendlix, Ser, Nos, alvand 22, A complete llat of the
apparatus turned on by the control system ls glven in McKibben'sg
report I..A» 435 ( Ber, No, 23) %o which veferencé should be made for
detells of the aafety énd 1na;cating features 1ﬁcorpora%eﬁ in tﬁé
control circults to all eqmipméntg and the Ffiring circulte, Detalls
of the electrcnlc timing clrauits and firing clroult are glven In

Tittertonts report LAwQ46{¢£“PQ Nas, d’%)q
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4,3 SHELYER CHIETS

It worked out very well to have one senlor man act as Shelter
Chlef &% esach of the three maln aﬁelﬁersa The Shelter Chlefs:
| (1) Are in charge of the te?ﬂnical personnel, military and
civillan, with the exception of the M.P, guards., The Medlcal
offlcer is the alternate shel ter Chief;

- (2) Ave responslble for shelter discipline;

(3) Are resgponsgible for the proper parking of vehlcles in
preparation for a quick exkt and checking of vehicles prior to the
shot to see that they havé sufficlent gagoline gnd oilﬁ

(4)  Avre vrespongible for the assignment of persomnsl to
vehicles; |

(5) Will on %he advice of the Medical Officer enforce the
orderly evacuption of the shelter in the dlirection recommended by
. the Medlcal Officer, except for the r@dar,‘searchlight and optical
orews gt W-l0,000 or N-10,0003 |

(a) The Sheltef dhiaf will lesd the convoy, The Medleal
Officer's aseisﬁant willl take the last car in the convoy;

(b) AV w10, OOO and Nwlﬁ 000 where there are aearehlighﬁ
- optical crews (and a redar crew at Wel10,000), the Medlcal Officer
will remaln with the unlts 1f no rediation is encountered until
thelr work 1s completsed and fhen will convoy them out ag recof.
mended by the senlor Medical Officer at $-10,000 or by the local
Medleal Officer 1f communicatlonsg are unsatisfactorys

(¢) In the w.em bf ‘dhidnugency evacuatlon, the sShelter .
Chief will lead the aonvny*aaa';he°mwa1e91 Officer will take the

ST UNCLASSIFIED
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last'uarg after sll personnel have been evacuated.

(6) Wwill add the guard in checking personnsl llste;

(7) Will post weather reports transmitted from £.10,000;

(8) will chéék that 1l pergonnel sre wearing respirators;

(9) will check that the shelter doors are off and properly
stacked agalnet the wall,

In explenation of the évecuatlon rules 1t should be stated
that 1f no fisgslon products were encounterved at the shelter
proper, the searchllght, oyt&cal and radar crews wsre To vremaln
to obtaln data on tnﬁ'clouﬂ positvion and contlnue with the plaﬁned
plotting and photographlc ﬁorka Phe other personnel required not
nore than 20 minutes %o shut dovin equlpment and extract photo-
graphlc records. Then %ney were to leaﬁe either to the Bage Gamp
or to Slte Y and would be Ffollowed by the searchlight, optical |
and rader orews when thelr work was comnplebed,

Because of the poasibility of dontaemlnation on the roads, the
Medical Officer was to define the routing, as he would recelve the
detslled information requirsd o make a declgion from the Base
Cemp headquarters and from the 8-10,000 headquartérag' The shelter
Chiefs were ordered o go Pirst as they were most familiar with
the roads in the cuuntvy and the drlving condltionaé. The Medlocal
Offlcers were asked tdvgo 1a8t with their monitoring equipment
in gosord with thelr responslibility for the health of the groupg

" In the event of radistion rising in the immediate vicinity of

0 .0. . .O. 0.. ..

the shelter, all p@rsmnn@lawarpouq-bﬁoavacuated on an emergency

"gncLASSIFIED
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basls, as actually was réqui?éd when a low cloud passed over
ﬂwiG,OOO without ﬁapoaiting mﬁ0h on the ground, as shown by mea-
surements mads approximhtely $wo hours laterv(<;op02 R/hr,), The
Shelter Chiefe and liedical bf&icéra were R, R. Wilson and Capb.
H. Barnett at Nelogobbﬁ Jo ﬁ@ Man;ey and L, Jo Ho Allen at
Wel0,000, ¥, Oppenhelmer ani Gapta P, Qs Hageman at 8.10,000,

hole  ARMING PAREY

The afmin@ party comprisedf i
K. T, Balnbridge  Checked drming routine as responsible hesd
Jd, L. MeKibben In charge of timing and control clrcults |

35 Bo Kistlakowsky %o check Balnbridge and McKlbben in the
arming operations, Alded Mack ln focuge
ing cameras snd spectrographs by manl-
pulating a porteble searchlight at the
£irgt platform level on the tower, -

Sgt. W, Stewart 'Higgeﬁ thé B# Comp. B charge for the
velocity of sound meagurements

Sgbe Jo Co Alderson Responglble for getting weather date af
' Polnt O untll withdrawel of %the party

L%e He C. Buah L%, Bush took over from L%, Rlchardson
.and 1 guard the responslbllity for preventlng sabotage
' of the bomb or 1fs auxiliaries, The arm-
ing party did not withdraw until search-

llghts L~-2 and L.3 were focussed on the
tower to dlscourage any possible saboteur;

J, L, MeKibben's check 1is% wlth a few addltions corregpondlng to
actuél operations 1s appended, Her, No, 25,

Tné'arming party remalned at the base of the Bower untll just |
before 5:00 Apm; whén the weather reports from Hubbard by phone
began to look eatlafact?g?,ﬁo? %:3§9$2g ggt, Steward was released
él%Ij%ﬁ had been completed. The

%0 8~L0,000 before 5300 4, Uk, ﬁ?

s e
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drive out to 810,000 was not made sbove 35 mph, contrary to
TUROT 8., Origlnal’plané wére for tha entire party to return at
2:00 AN, %o 8.10,000 ﬁheéé Jo R, Oppenhelmer, Gen, Farrell,
J. W, Hubbard end K, ¥, Bainbridge would declfe a% t5 — 1/2 hour
whether or not the test 5hou;& be run, One dlsgenting vote was
gufficient %o call off thé‘aﬂotﬁ‘ Sunday afternocon dlscusalons
of posslble eabotage of the bomb made 1% reagsonable for the arming
" party %o guard the tower Jﬁtil the last possible moment,
The final OK for the shot was glven at 5:10 A,M, for 5:30 AW,
as 20 minntqs wag needed for pfeparation in the three main shélteré@
4,5 LOGATION AND TIME OF SHOT | |
The lecaﬁionlaf‘Point 0 was lavitude 3304003Lv. longltude

106°28429%, based on New Mexico Map #4b, Grazing Service, Albu.
quérqne Drafting Offieéh |

The time ig only known very poorLy because of dlfflculty 1n
pleking up Statlon WWV for a time cnecko The beat figure is
July 16, 1985, %:29:45 seconds A.l. MWT plus 20 seconde minus
5 seconds errcr spread. | ;

4,6  PROTEOTION AGAINST RADIATION - BASE CAMP

The following instructions were issued by Col, §, L. Werren
dated 15 July 1945:
DIRECTIONS FOR PERGONNEL AT BASE CAMP AT TIME OF SHOT

1. Do not leave the main group at the camp Wheré there will
be monitoring and evacuatlion facilities, There will also be con-

tact by radlo with the plenes, the, ahﬁlters end area monltors,

ﬁ@smswm
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2, No one should remain in cemp who can view the show from
the mountalng to the mﬂm and Gthen leave immedlately for 8ite Y.
A ninlmum numbey of vehicias should be %eken away from camp.,

3, Persons will not be permitﬁed to leave slong Broadway
untll all danger of conﬁa&imaﬁion has passed and the monitors have
declered 1t safe, This méy'take several hourss

%ﬂ We do not expect aanger to the Bage Camps but all per-
sonnel. will conform with the followlng safety regul&aions.

(a) A&t a ghort signal of the slren‘at/mlnus («) 5
mimates all personnel whose ﬁﬁties do not speciflcally require
otherwise will prepare to face the south, looking in the direction
parallel %o the long axls of the barracks buildings,

{b) At a égéﬁisignal o# the siren at minus 2 minutes
all personnel whoge dutles do not speclfically requlire otherwlse
will lle prone on the ground or in an earthen depression, the
face and eyes directed foward th@ aoutbh,

‘ {c) After the south hillgvlight up, one may look toward
. zéro wlth the eyes covered by & wei&erﬂs filter, whlch will be
igsued to camp peraénnel by Fubav?s supply room,

(d) Do mot arise beford the blast wave arrives which
takes about 50 seconds,

{e) At-twn (g) gnort blasts of the siren, indlicating

the passing of all hezard from light and blast all persomnel will

fcarry ond thereartav vonxarmﬂng wiih such directlone as may be

announced over the loudapeakar@ HE s
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5~,in event that evacuatign beeomes necossary, directions fop
this action will be broadcaatﬁén the loudspealer and carried'out
in orderly fashlon according éb prepared plﬁne«

6. Any possible hazard Prom ulbtra-violet light injuries to

the skin 1s best overcoms by wearing long trousers and shirts with

long sleeves.

WHCLASSIFIED



MHCLASSTIE
o E *e® Tee 2 . ‘.‘ ]SSEFEED
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., (aq-c:?fﬁ&ém;s; 31945)

*douls M. Hampadilaln, M. Do

(I XX X X2
[ ]

4o i'mi mtmduction

It is the purposs of the Medical Da;ﬁrﬁneut to snticlipate possible dangars
46 the hoalth of solentific personnel, residents of nearby towns and of oasualag
to provida means of deteotlon of thego fcimng@rsg anvd' to notify proper authorities
when such dangere exlist. ;

1t is also necessayy to obtaln rocords whioh may have medico=legal bearing
for "futmim reforence. ‘ |

The medical group will sct in an advisory capacity and avoid direot orders
to personnel except in ocases of m@rg;mey,} It 1s the responeibility of the Trinity
Project Director fm cmixfirm or deny act;vitiem to scientific persoﬁnal which mny
be ‘hmzmv*dlcms to them. It has been advised that no person should (of his own will)
raceive more than five (6) r. at one e:s;poaux"eq

Ewcuation of towns or inmhabited places will be carried out by G2
persomnsl if necessary on advics from thea'Meadioal RDepartment . Contumingted
areas will be adequately marked and guarded until decontaminating procedures
can be carried out,

4,7-2 Ocganization of Medioal Group (TR-7 )

Ao Chief of Hedical Groups  fosummammd Congultante:
Henpe lmann Warren
Friedoll
Doputy ot TR; 4 3 Burgeon;
’ larpe ,
Kolan Humphries
i o ‘ lerner
v Instruments:
- Usits
Selvally

_, Gubside Moniboring

‘Sibe HMonltorings

Holfman
Asborseld levine Leonerd
Harnett o0 Chnddrsod 2 ,CHrowm
Allen t s Gredn e 3 e,
Hag@man . 0¢ 060 000 see S00 e
: ' Wt 2L " ees e

WETE N e ASSIFIED



s . 0 URCLAMIFIED

B, The Duties of Medical -Graurp:Pergorgmlye,
1) Empemnﬁa .0. !:0 : .:o :oo :o.

Generally in charge of operations. To have no regularly rssigned
dutios, but to be ready at Base Camp for consultation,

2) Nolan

To plan for medical personnel and equipment, To awguaint all personnel
as to actlvitles of Medliocal Group, To instruct medical persomnel
to their duties and responsibilities. To inform Trinity Direotor.
as to Msdical Hagards, '
3) Watis:

To consgtruct and inetsll ell monitoring devices, To-imstruct monltors
as to their squipment and duties. ' ‘ ‘

;}) Nonitorys

To carry out readings and recordings as Ainstruoto‘d?
5) Modseal Officers:

To be available in oese of aa.i:astfophe and to act as temporary monitors.
6) Consultantes | |

To be available at Baso Camp for reoeipt of monitoring reports and
to ndvise as to necessity of evacuation of contaminated areas,

C. Stations of Mediocal Group Personnels

1) At Base Camp;

Hompe Inann Warren
Nolan = large
wtte Asbersgold

2) At 10,000 Yard Shelters:

Baruett Hgoman
Allen ’ 5

s

#) At Range Cemp - Iava Bads
Levine |
4) At Highway 54;

Andorson '
-7 Roving Honitor - Hoffman

§) At Highway 285: ]
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6) At Highway 85 o
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. Members of AlvarepisUrsup s

'0

8) In Albuquerques
Friedell

4.7-3 Equimment of Mediocal Groups

A, Tm:nspﬁrtatiom

1) Ambulanosss
a, Fanel type
" be Fleld type.

2) TPour-Wheel Drives
8, Command car
b, Carry-all

3) Sedan

MCLASSIHED

4) On loan - Two four-wheel drive vehicles for taking soientific persommel’
All aveilable four-wheel drive vwehloles
for evacuating base csmp.

into contaminated area,

B, Frotective Clothing:

1) Coveralls - for paqple in shelters, Mediocal Group, Tank-group, and in-

golng pergonndl o ¢« o o o v 5 o o
2% mPSg surgioal $ 0 o @ u o 6 9 @
3 Bootlod, vArlouE 4 o ¢ 0 o9 o a o
4) Glovesp sotton @ @ 0 6 0 0 & o B

C, Geasg Maskes

1) Positive pressure type - Tank Group o

100

lo0
100
100

2] Smoke resistent typs - inegoing group
3) Regular gas masks - Shelter group . .

4) Respirators - all persomnel at base .

D, Instruments:

1) Portable gamma wmoters . o

o 5 O &
2) Portable alphsmeters o o o o o %
3.) Filteor Q\l@@u‘ﬂ o ¢ % 0 0 & 0 o 00
4) Reoording pammk meters. o « » o o
5) Hand end Swipe Counter. o » o o o
6:) Rﬁmmff panOi-ls 8 o0 w. v 0 ° 8 O
7) Oh&r"ér" 0 8 o ® @ o o v o 5 O 0
8) R&Biﬂmfﬁi pencile o « o o 5 0 o o
9) Pilm badges - ocatagtrophe . s % o
10) Film badpes - for boms o o o o o

4,74 Plang for Monitorigg - Bai‘ore-shotg

A.; Prapgportation of Bt iaTh 0
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12
30
30
400

16
20
10
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2)
B. Assembly

1)
2)

3)
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Courier to weér éemoil mnd owtqstropha badge
Cottainer to be*chetiod® WRth ‘finall portable zamms and alpha
meters,

(XX X X J
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ny box maneuvers to bo checked with portable gnmzﬁa meter,
Proteotive olothing and respirator worn before tamper is in plaoon

Chosok hand and nose counts af Pit Man

C. Raising of Material and H.Eos

1)

Arsa to be oloaréd of unessential personnel before, during, and

after this procedure.

~ 4.7-5 Plans i‘qr Menitoring - Time of Shot:

A, At 10,000 yard Sholterss .

1)
2)
- 3}

)

5)

6)

ALl persone to remaln inside ghelters
. One member of Medloal Group at each shelter

Instruments and equipment

&, portaeblo gawma mober o o o s a'o o &

b. portable alpha moter o ¢ o« o « o » 4

6. pencil chambers or {ilm badges for each person
d, ordipary gac wack for each person

All personnel to xeave for base oamp within 30 mimutes using gas
maskso :

8, HEvacuste before 30 mimites if gamma reading outside shelter
reaches 0,1 rhir, :
bo Put on gas masks and evacuate if alpha reading reaches 5 c/m.,

Adeguate transportation to be checked by members ef Medical Group,

B. At Bage Camps

23
5)
1)

5)

Azi)'l porsons to be outside of buildings.

Obgervers of ghot Lo wear protective goggles and avoid direct vision,
To stay &t Base until contaminated ares is ascertained -« € hours,
Member of Medioal Group to be in oommuniontion with town monitox-a

by phone and with plane monitors by radio,

Equipment and ingtruments:

a, portable gomue moter

b, portable alphe meter

gy respirators

ds adequate transportation for all personnel for evacuatlon
o, tolerances « came s in Veh8),

C. At Range Cemp (lave Dod)s

1)
2)

Conorve oloud and trail with mdar agnd direct visgion.
Instruments £4d°4qidpuchiy® %

. rooiopanver - UNCLASSIFIED

bf, por-tables alphe joten 3%
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Tolerances - @mp ws in: V{-A«Q).
Commmicationy 22* fadi¥ *td° Bede Camp

D,  Hsmber of Medioanl Group at Highway 64:

1)

2)
2)
0
5)

Cheok reocording meters (alpha and gamma ) &ts
Carrizozo, Osoura, Thres Rivers, I'ularosuo

Ouserve oloud vizunlly and record courge.
Observe readinge of portable alpha meter beneath oloud.
Follow oloud towards east and continue with meter readings.

Oomnnlo.;ata with Alburguergue by phone &g to.oourse, mtansiw of
readings, eto,

B,  Member of Madical Group at Highway 285;

1
2

Check recording meters (alphwe and gamme) st carlabad and Roosovoltq_
Obgerve oleud viguelly and record course,

Observe readings of portable alpha meter bemath oloud,

Follow oloud towards cast and eontinue meter readings.

Communioate with Ailbuquarquo by phona, as to gourse, 1n1;ansity of
raadinge, otoc.

Madiaal Group at Highway 85:

Chesk recording meters (alphe and gamma) at San Antonioo

Qbserve gloud visunlly and record course,

Cbserve readings of portable alpha meter benmeath oloud,

Pollow cloud towards east and continue meter readings.
Communiocate with Afbuwquerque by phone, as to course, inteueity of
readings, mtm.

G, Roviog Town Honitors (Hof.i‘mn)

:

4

Station himself at Carrizezo at timo of shot,

Follow cleud visually and with portable meters.,

Direct station and activities of ground monitors.

Confer with Albuquerque (W, Friedell) in case of noed of evacuation
at any pointa

4,75 Plans for Blonitorixg A;l“tm' Shots

Ao At Shelters 10,000 yrdss’

1)

33

Evaounte area as soon ts possible returning all personnel to
Base Camp,

Check wearing of gae masks and penoil chambers,

.Roport on meter readings.

LALE NCLASSIFIED



B,

C,

At Base Camp: S

1) Reoeive reports from plane and surface monitors,

2) Send consultation group to dangercus arens if need be.

%) Cheock squipment, caloulate dosage, instruotions to persommel
entering oontaminated area to rotrieve equipment. This is to be
dons by & Hoard conslating of Konneth J, Bainbridge, - Victor
Wolsskopf, and Joemes F. Nolan with the aid of informetion obtained
by Tank Team and from gamma sontinels of Moon, Men to wear
coveralls, caps, boo’cs, smoke masks, film badges, and direct

reading electroscopes.

4) Rocord gemoe end alpha readinge at Base Camp and evacuate if
nocossary. This mugt continie until all of Base Gamp can be
ovacuatad after 4 - 7 days,

5) Check equipment of Tenk Team - bafore and after their activities.

6) Map out ares of pamma oontamination to tolerance limit (0.1 r/8 hrs.)

7) dap out); area of alphn contemination to tolerance limit {five o/m on
ground )

8) Bet up mnd-»soaks at *sariours locations for ground wind d‘irectionv
At Highways and lava Bed

Selan

D,

3.) To report at Basge after reocording devices are securad and after
oloud and trail have pasged. DBe preopared to proceed in dirsction ,
of cloud if necessary, Return to bage when advised to wetoh for and
rotrioeve f:um badges dropped through olowd by plane,

FPlane; ‘
T 1) This to be performed by members of Alvares's group end to be in-
strumented to oarry out the following measurenents:
g, gizy of ﬁ‘!‘]omd d. geume intensity by direct
b, shape of dlond repding at distance
G, coOurse oi‘ 'eloud 0. gavma intensity by dropping
: film through oloud at intervals.
B, Additionnl Messuregs

1) Film to be sent to post offices of surrounding towns and be
ploked uwp by G-2 man and rescorded,

4,77 _lmuediate Hesards:

A,

Blagt:

" Hirgohfelder‘s okloulations 10 June, 1945 for an offioiency of 100,000 T.

would yield at 10,000 M. ~ 0,69 p.s.l, and et 10,000 ¥, ~ 0,54 p.s.i., With

sud_h pressuren, less than 1. p.g.i. bodily injuriss will not ocour, Bar injury

B,

‘may ovour from 1 o § possia

F‘x-ag;mama

4 has been oo loulaw@ by z:iummmmn (mr,, Mmoo to Beinbridge, 2 Oct., '44)
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that the danger from fragm'qﬁg wouidl bq mmgwm in the cuse of a re”lativoly sl

explosion of 60 to 500 tons., In thls csse, & i'ragmemt with & range of lopooo
yards would have to have an initial waeight of from 230 to 500 pounds. A
fragment of such & sizo would only result in tho csse of o non-oymmetrical
“explosion using Jumbo, Even hers, the maximum would provably be les# than
10,000 yards,
g. Hout

According to Hirschfelder the rise in tempsrature produced by the Blast
Wave will probably be 40° instantansously and within oxw_#ecand be‘only 1°
at 10,000 yards,

D, Light s
With 10,000 T &t 10,000 ¥ - 1 sun for 1 millesoo,
| 1/10 sun in 1 seo,
With 100,000 T at 10,000 M - 10 sun at 1 milleseo,
‘ 1 sun at 1 sac,
With 100,000 T at 10 miles - & sun at 1 millegoo,

0,5 sun at 1 seo,

Obgervors within 10 miles will not be 'mjure:d and will be especially proteoted
by smoked glasses.
Eo Gowma Rays 3

Acocrding to Welsskopfts mx.tmm aattma'ce of immediate gamme radiation,

-

the amocunt delivered immediatoly would be 10 at 10,000 M,

P. Keutrona s

At 10,000 ¥ the f)eak neutron flur would be less than one neutron per
gquam contimeter, whioh s far below tolersnce.

We find that all pm"sozmel noused in the shelters at the tme of the shot
will be adequetely proteoted, ﬁog#gsye?{. promature detonatlon will be - quite- .

dangemusa For these r@emﬁinéu ‘gieari;on&smirkim around the towor after the oharge

D

—

and pit ere in place will wa*‘:."ﬁm gagostpe, bpdges” and Pm"’a“ﬁ‘FN c l AS S ‘ FlED
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will b taken for the evacustidn
blast injuries.

4,78 Delayed msaras-i

A, Ground Gontamimﬂan* :

 Beosuse oi‘ the nocessity oi‘ re;trioviag, soientific apparatus for records
after the shc_:’c, the ground contaminstion becomes important, 7Tho alpha con-
taminated area will be apprecishble, tut will not bo dangerous if the corracy
protecti'v&oloéhi:ng iz worn, The gamma contaminated ares will be appreciable, §
but will shrink due %o decay of the figslon produots. Although these areas
must be measured at the timo in quast.i astimates of thelr size have been
made in order 1;.0- fhoilitate the placement and romoval of apparatus, Cal-
culaetions by Welsskopf and data reported by Anderson from the 100 7 shot are
used, They arae enclosed :).m the appondix,

Dae o the faot that the area of the crater will be contaminated with
‘alpha partiolas and that those will bg closely asgsoolated with fine purtiolee/
of dust on the surface of the pground, it will be nevessary to bind the dirt in
this aree rather closely and bury it Jater. ILoocal winds are varlable and
danger from braa.thing contaminated alr will be ever prosent unless this ia
done, This ares of alpm contamimtion will represgni. an "attmotive hazard”
to the ourious even though it bes» fenced off and adequetoly marked.

The area of alphe ‘contamination will be monitored by Andersonte dirt
semplos from the tank? also, the area oi‘ contamination will be marked by the
Badical Group in the following manumer; A portable slphs metar dssig;ned by
Watts which oan read acsuratoly 6 ofin will be whoeled into the ares, Dirt
geooped up in a mensured plate which gives this reading will indlcete that
if all the dir-t in this erea wore dispersed in the afw, one wald mmxe
the tolerance dms@ of 49 :.u m m’srmms... prle entering this srea will
wear m'otmctive clothing qxzd,‘smqlw mqam,,:. U E*é é E ﬁ §.§ F l E D
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Ga'lmz'lationm | .:; ,éﬂ 2:' .g. g:’ g.g U N C" A S S ' F , E D

1 ugm ™ ‘bolerancaa dose' 140,000 dis/min,
® 70,000 counts/ @in,

Respiration = 16,000 co/min (100 peaé cont retention assumadj
%tex; e window « 2 om x O om with 8 mm thin wall window,
Alphs range in air ® 4 om, in'air or 3 om, in front of windom
Vol, measured by meter * 2 x 9 x 3 = &3 co = 1/20 liter,
Effactive gecmetyry = 30 per cent
beét practical readiné; = § ofm
Inair « & o/m in 60 ce.

= 1500 ofin m 16,000 oo

= 1500 z 3 . 1/16 tol, dosa per mimute
7o, u

or tolerance dose 1 ugm in 16 min,

Gamma. contemivated eres will be measured by Anderson and Moon's sentimlsg

These figures will be used by Weisskopf to coloulate time and duratien of §en1’;ranoa'
of péara:onﬁela Also, the Medical Group will outline the region of the tolémnca
lsvel 0,1 r/8 hr, with portable gewma moters,

B, Cloud Contamination:

The aotivity of the oloud will vary with the effiolency of the axploéion
and nwmmui*e'a to monitor it unbil it is dispersed st bo taken since 1%
reprosents a possible dangerous hazard to the population of the surrounding
terrﬁ.twy,. Also definitive measuroments nugt be obtained for medico-leg,al
reasone, ﬂoweve;r; the sisze, shape, and activity of thé oloud have been caloulated
“in am;ii.oipation and are encloged in the appendix, Also, ils course of probable
actim; are diécuaaed in section IX under %técrology, A description of the

monitering by airplama will be “m'nis;hed by Alvarez end Waldmen, who are under-

din TUNCLASSIFIED
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G, Trall Comtamination: :': E §’ § 5‘ 5§

There is & probability that loose dust f{rom the orator and aurrounding
area which will be drawn upward by the hot &ir currents, may form muclei
upon which radio-aotive materials will condense, It .haa' been a;aloula'hed
by Hix'e,(shi’elder from actual measursument of the TR duast and the surface ares

afforded by the partiolss that 11’ thiz dnbt should rise to 10,000 feot and ‘than
fall ot 8 normal rate there may be danger to towns 30 mzlea_amy.? His oalcu«»_

lations are boged on pessimistio assumptious, but the possiblity of this |
happmzxing sannot be excludsd. Tho calculated amount of radiation resulting is
7 é/i-uf' for fission produots and 1 ugm 'of 49 in 22 hours at normal respiratory
rates,

% i@ most probable that there will be & seloptivity of par'cioles by the ‘
updraf™, so that only dust of smmll diameteru will reach this heipght, tha'b
ig, 100 microm or 1@580 Algo, it is px*obahle that the oloud will ascend
highey than 10,000 fest resulting in gma ter dispersion and ‘dilution if these
particios should fall, It is also probable that these particles will not f*s,l}.
at & normal rats, but will be held together by electric forces, Also, the
probability that the oloud will pass over pépulated pl#cea is not oertain,

In eny case, this poasibility will be watohed for by i:he"hown nonitors
and steps taken Lo evaouate the town if danger is emminent, As the decay rate
procodes as l/t. thore should be edeguate time to cmuge @ﬁouation aftor conw
tamination is roted, The ultimnte déé lelon will bé nade by the Hedical Con-
gultants with the ‘oomplete information at hand after the shot,

4,79 mbteorolog;g

The TR nuaber 2 shot will ocour durlng & timo when mm;eorological oanditions
are simllar to the 7 May shot. As far ss the medical considerations go, the
maln plamning for monitoring thgs mrrmndamg.twritory has beon with this ln
mind, WNr. J. Subbard has reasesﬁmlﬂ;y.za...mﬁ'ad.am concerned that thoge conditions
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ape prediotable at least 6 Quya :\ng aévanqe.--

A summary of the conditions to be oxpeotod and -thelr bearing on the cloud

is as followss

1} The humidity will be low encugh to extlude the osusation of s thunder
gshowor by the blast and hant off'ects of the explosion, Such a thunderstorm
would be dangerous . in that it might oause the precipitation of the active
materinl over a small area which could not be controlled. | ‘

2) There will be a small temperaturs inversion over the site and
surrounding territory from 1000 to 1700 feet high, This will retard hesvy
particles in traimling any great; distanoe'and Impede lighter partioles
which have pensetrated the invoi'aion from falling baock through it, The latter
offout will tend to proteot the nearby tosms until the morning thermals have
mixed the eotive material more thoroughly,

3) Lbove the inversion there will be at least a 30 mile per hour wind
towsrds the South East, This will carry the cloud beyond the nearby towns
giving the active material time to diffuse somewhat and become more dilute,

4) PFive miles from the site there is a renge of mountains 4,000 feet
above terrain, With the ﬁind.s in the Scuth Bast direction this rangs will
oduse &n increase in the véloci'u‘;y of the winds above it to 10,000 feot, This
will give a "shearing effeot" to the trail at the bottom of the cloud, What
material from. the triil that is not deposited on the West face of these mountains
will be diffused by the high turbulance of the winds. Some 50 miles from
the aite there is another range c;f’ equal height which by the same effect will
sprood and diffuse material which may have started to fall from the cloud,

6) there will be a slightly steble atmospheric lapse rate. The eifect
of this will be to gllow the ball of ﬁre.to ngoend until stopped by & higher

Inveirsion, This higher im‘@raiom 16 expoacted to be from 20,000 to 25,000 feet.

.. ... LA X ] . Q.. .
[ B

In the 100 T shot, the height gcgaﬁgad;%a:ﬁpm il.stOG to 14,000 feat because of

o9 008 oS00 S0 S0 oo

& elight ix%varsien at that h@“‘a'.@ht.;: he rmmﬁy.eg? the TR number 2 shot will probably
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be enough to cxoaed such & slight inversion as this on@ was, but all caleculs-
tions as to the action of tha alound hovo been on the baslis of 12,000

foot. The higher the oleud nscends, the less danger from heavy active partloles
falling on a small area, Wo are sassured that the lapse rate will exclude anyb
pousibliity of the oloud descending,

6) Theo usual heating of the earth at about 9:00. A, M. will start the
genorsl movement of air In an ascending ménnﬁr as the inversion is broken. ,
Bzgides this there will bo rather large updralts or thermals,  The effeet of
this will be to disperse the cloud im tho matter of & few hours., The cloudts
snutlon at this time will be about 250 miles from the sxte and again we have
beon reassured that no local thunderstorms will form which could “suck in"
ths entire cloud and doposit it over a small area.

7) ¥r. Hubbard finds it concsivable that contaminating material thrown
iﬁ,the alr wlll remain at high altitudes until_thoroughly mixed and may be
suspended for & matter of weeks (for example the voleunle dust and‘surfaca
dusts from the interior of Chim),

¢ SRSHERLBRBORERREINGLE

'

For addltional mediocal prepara%ion and for last minute changes in Health
Frogram, sse "Freparation and Operationnl Plan of Medieal Group (TR-7) for

Nuclear Explogion 16 July, 1945", compiled by Louis Hempolmann, M.D. o
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CHAPLER 5
WOLK PRECEDING AND INCLUDING ASSEMBLY AT URINITY

by Capb, W. F. Schalfer

.1l PACLIMINARY TESTH

The agsenbly of the H,E, charge ln ite cege Tor the Teinlty
bomb wag preceded by cerbtaln teste al Blte ¥, Theaé teats were
made 0 study method of loading and effecis of tr&nsporﬁationy In
the first paft of the test an lnert unit was uaed and the method
evolwved for loading the unib in the truck wes %o set the unit on
an assembly Hub which had been bolted to the truck bed, with the
polar cap up, Then The sphere was fastened in place by L/4" ateel
aablea runulng from each elllpgold atlachment lug to eyebolta on
the truck b&aﬁ‘ Thisz method worked satlsfactorily and on 3 July
the unlit was driven to Trinlty without any dlfflculty., The gpesd
of the truck WeL malnteined not %o exceed 30 miles an hour on
smooth highweys and slowsr speed as the conditlon of the road ine-
dicatied, Periodlm.halfmhaur inépactimns of the lashlngs were made,

Tne complete procedure wilch was anticlpated for the hot run
wae followed through in & Ary run (see appendlx Ser, No, 19)0_ The
procedure for the final assenbly of the bomb at the base of the
tower wes carefully planned in sdvance by all partlies concerned,
The procedurs decided upon wag followed step by step -and note wos
made ol desirable changes for the hot run, The dry run was Com-

pleted and the unlt was returned to 81%e Y by 6 July.

On 7 July a moockeupsi. B ‘¢hariet’wdh four sctual lens charges
* o e L d L X') L] [ ] i
o @ [ ] ® L ] [ ] L ] i ’
wey dellvered from 3 site fUh Buiehbly.’ The charges were prepared
L] e o 08 [ (X 2] (X ] i B
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Sections 5,1, %.2 . | - page 72

and the agsembly was made on & July, (The assewbly procedure is
not given here since &ﬁ 1s stated in detail in another volume
of the Los ilemos Technlcal Sﬁrlaé,) On 9 July thisg unit was |
driven for elght hours over a rough course to dstermine vhat
effécm tmnapartation 0 Tpinlty might have on the actual lens
ocharge, It should be stated at this point that up to now there
had been insufflcient fu&;lscale lens castings made to make & GOM-
plete charge, aftér three néura driving time, the %op polar cap
wae removed fLov inapecﬁian snd the charge was found to be in ex-
cellent conditvlon, The next day the unlt was completely dlg-
aasembled’an@‘each'caéting was lngpected %o determine lts condla
tion, Ingpection proved satisfaotory and revesled that all charges
had withetood the test exd were in perfect conditionn

5.2 EREPARATIONS 4 iy |

On the eVenimgluf lO‘Julf contings for two nssemblies were
recelved, These castings were to make up the Trinlty charge and
the Oreutz charge, G, B, Kigtlakowshy and N, Lpfﬂradbury, 0w
gether with all & 8lte bersnnnél concernad wiﬁh thé ingpection of
charges, held a conference in which all records were reviewed and
diapmaiﬁibn of the coasbings was made accordlng to thelr Quali%yo
The following day the castings were personally lngpected by
Eistlakowsky and Bradbury lfor chipped corners, oratks, and other
inmperfectlons vhich were wadesirable, Only first-quality castings
which were not chipped or which could be easglly repalred were used

for the Tr&nity'assemblygﬁ Tﬁéf%@ﬁhiﬁﬁé@ of the castings were dl-

verted to tho Greuts chmifer 1 CUNCLASSIFIED
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page 73 -

Bection 5,2

By midnafternbon of thé.lzthﬂ the Trinity charge was complete,
with the interested p@rmmnnai pregent an lnspection of the charge
wap made by removing eauh polar cap, Becaunse of the gpeclally
prepared cage, further ilnepectlon of the charge was posslble,

Thig case hed been drilled with 1% holes located at the sovner
intersection of eadh aaaﬁingﬁ The charge was found %o e as satié_
faotory as possible according to our best knowledge at the time,
The case was then clomed up, all booster holes were sealed snd ‘the

unit wae wrapped in a Bu@vgmq(qmteppgoéﬁ wrappoing material) bag,

CLASSIFIED
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sealed and loshed firmly to %ne truck 1n prep&ratian for the hawl

%o UIrinity.

The casbings wnich were To be used in place of %the

dumiy trap deor plug wers boxed Together with une spare casting

of wsach type,
starbed on lte way to Triniﬁyb
folilowed the bomb,

At mﬂanigh’ bf L2 July, the preagsembled bomb
G2 escort cars preceded and

Prior tb noon on 13 July the charge arrived

at ‘the base of the tower and sssembly operatlons began at 1300,
53 PRPCEDURE FOR Fxﬁé& QQSEMBLY
The pro@a&ura uged fab thé final assembly of the bomb is

probably best given by the memorandum from N, E, Bradbury which

glves the procedure To bs followed as discussed by all members

concerned and which was evolved Trom the dry munh,
TR HOT RUN
by HNe E@-Br&dburyv

Lo
- Saturday, 7 July, 1700 -

sunday, & July, 0870

Honday, 9 July, 0830

Tueaday, 10 July, 0830

The Tirm dates for the TR Hot Run are as follows:

schaffer fShake Test ready )
deliver '

&ssemblﬂ Schaffer Shake Teat,
load on %ruck

gchaffer Shahe Test charge giVen
eight-hour road ftest, Remove
polar cap end dummy plug and in-
apeet top of charge only after

three hourg riding,

Gompletely disassenble charge and
1napeet each ocssting for condi-
tion, Verbal report of charge
condlilon by 16320 Tuesgday Pl
Reassenble and remove,
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Wadnesdmye il Julyﬁ O@}O Information will be furnished

as to which charges will be uaed
in TR shot and whlch in Creuty
shot, Separate charges, . COm-
plete papering oif TR chargas@
Complete papeving of Creutsz

, charges (use separate FZroupgme

; request addltlional personnel as

: needed, )

Wednesday, 1l July, A730 Both charges completely papered,
Vork another night shift if neg-
egsary to complete this job, Re.
quest personnel as neoegsary,
This Job must be done go that
‘asgembly ol both charges can
start on Thursday, 12 July, at
0%}0&

Thursgdgy, 12 July, 0830 Use two groups--one at V Site %o
' aggemble TR charge (Lt, @chaffer
gupervige), snd one at Pajarito
for Creutz charge (Uy., North
supervisze), Tamper needeﬁ by
1000 at ¥ Site.

Thureday, 12 July, 1550 Apgembly of TR charge complete,
' ' Notlify lntverested personnel that
1t 18 resady Tor lanspsctlon if
degired,

1600 B8eal up all holes in cese; wrap
with Sooteh wrap (time not avail-
able for strippable plastle),
start loading on truck, Tie down
to truck body,

1600 Box charges, inner and outer with
2 spares for sach, Stow on truck
80 they cannot shlft, and are
padded from truck bottamn»

Fridasy, 13 July, 000L I'H charie startes oh its way %o TBQ
. G-2 escort cars fore and aft, ~
GeaﬁKistiakowsky to ride in fore
OE-’.LJ."
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Beollion 593 | page 76

Friday, 1% July, 1200 1R charge arrives at bage of
, tower, Followlng personnel to
be at base of tower by 1300:

" N. Bs Bradbury
G. B. Kistlakowsky
R 8, Warner
H, Linschitz
Lt, W, P, Schaffer
/3 Jercinovic
P/3 Van Vessem
, ] A. B, lMachen
, . Lo .
Fridey, 13 July, 1300 Asgembly starts at this time,

A, Unloading,at TR

1 Truck backa up into base of tower,
2, ‘Tarpaulin is removed, cradle and sssembly unlashed,

3. Maln holst 1ifts aphere of? oradle with spresder bar
. or tongs,. ‘

b, Drive truék out from under sphere,

5o Place new cradle uhder.hoist and lower gphere sug..
pended by btongs into 1t with mein holat,

B, Asgembly at TR

1, Sphere is now resting on cradle with polar csp up.

2, Detach main holst; pick up gently with hook, lowenr,
- pull out over gadget and seours,

3,  With Jib holst, remove polar cap and duvmmy plug,

8peclal polar cap and funnsl put in place, Gadget

now belongs to tamper people (at about 1400 on Friday).
Prlor to thelr %taking over, a flfteen.minute perlod
will be avallable for génerally interested personnel

to inepeoct the situatlon, After this time, only G

- englineers and two represgentatlives from the sssembly

~team wlll be present in the tent,

b, G Englneers work %11l 1600 with active materisl 1nqﬂ
' sertionq » , ,

5, Lightinfiptibe aWilable to work in tent at night,

¢ UNCLASSIFIED
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At 1600$_dn?m‘@plug hole is covered with a clean
cloth, and Heelle people teke over, Attach tongs
o tent pegk by chaln, Place tongs on trunnion,
LAt ephere and torn over with Jjib holst for HE
insertion, Return sphere to cradle,.

Place in hypodermic needle in right place. (Notes
Check thils carefully.) T

A% thie point anotﬁer Ll5-minute period wlll be
avallable for ingpéectlon by generslly interested
personnel., - |

Insert HE - bhils to be done as slowly as the G
Engingers wish, Have on hand éxtra paper if charges

- are sllghtly small. Also gresse and hypodermic

needle grbaege gunl " Be sure glase tape and/or ghim
atock ghoe horn ls on hand. :

When HE has been lnserted and He-Me people and G
Engineers arve satlsfled that all 1s OX, another ine
spectlon period of 15 minutes will be avallable,

Lif% gphery with tongs by chain to tent peak, Return
%0 polar cap up positlon, Remove speclal polar ocap
with Jib holat; replace with regular polar oap;

-~ Turn spher¢ oveﬁ with tongs, chaln and tent pesk so
- That lug is up. ‘

Place ephege in gpbelal cradle for towsr top, and
attach oredle fikmly %o sphere, Remove all %ongaﬁ

~chaina, ete,, and gensrally clear deck,

Leave tent in place $111 morning.

#NOTE: The HE vacuum cup hag arrived and sppears to
be extremely useful in handling HE charges.
It 18 posslible that the entire assembly may
be done An the vertical position using the
Jib holegt and vacuum cup to lower the HE aa
slowly as the G Engineers wish, This would
then require no handling between tent peal
and Tongs, and the agphere will be left over-
night with the cap up and in small dlghpan,

#Vacuum cup'aviudilys tided.for handllng charges..

[ X X
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It is anticlpated that we will leave the tent
(guardbd) at about 2200,

Saturday, 14 July, 0800 1AZY %o tower top

1,
2y

Remove tent with main hoist,

Turn over wilth maln holst and place on epeolal cradle,
(Thle dperation necessary only If not previously done
a8 1% would no%t beyin a vertlical asgsembly,)

Rig gﬁiée lines,

ATt to tower top. Ready for X unlt at 0900,

. Bring up ¢ Enginedr footstool,

- Saturday; b Julyé 0300 gpefaﬁlona AloTt

1,

2o

3

Wibing of X unit proceeds direction of and by He-Me
people, Note that X tmit should have cables stteched

to cone prior to this time.. ‘

Detonators are staked to coax by Caleca of detonator
group, ‘

Detonators are placed by Caleca to conform with e

quirementa of informer swltches, ' HE people astand by
Yo eritlicize potential rough handling,

Detonators and informers in placei verified by Grelsen.

X unit and informer unit safed, verified by Bradbury
or Kistlakowsky, -

X=7 will provide all &eﬁonatoreg'informer awitches,
informer cables (adequate Llength), informer apparatus

- {where they get 1t ig their business), A-5 will sup-

ply prepared detonator cables. X«6 will obtaln detona-
tor springs and other necessary gear from appropriate
sources. X-6 will supply all fittings for wiring,
gchaffer to check that all mechanical parts (nuts,
bolte), ete, are supplled,

Note that once detonatorg are on gphers, no llve
electrical connectlon ¢an be brought to X unlt, 1n-
former wnlt, or anywhers else on sphere., Hence all
testlng mugt, be dope before sphere 1s 1ifted o tower.,
after thnt 4% 1siveolnte. .

*
o0

e WY

Saturday, lﬂ'{ﬁ}?& 2700 ‘Badget complete
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Section Ba 3 . , ' page 19

Sunday; 1% July, all day Look for rabbit's feet and :
. four leafed clovers, &hould we
have the Chaplain down theret?
Period for lnspectlion avallable
from 0200-1000 '

Mondsy, 16 July, 0300  Bang

. Genpral Notqg

fhe same raaponsibillty'fdrlprccurément of items exlets ag in
the dry run,  Mechen to cheaﬁ hié 11la% for parts left down there,
Could they have been stolen? Schaffer to get vacuum éup and two
pumps ready to go down, Have élaaa tape handy to,xls charge %0
hoolt of Jib holst %o guard against vaocuum failure; '
It is sesumed that the Tollowing bthings will have beén done
at TE: | '

Gulde wire hold down iumproved

Method of holding down tent improved

Ionlzation chambers elther not connected to pipe coax or off

o one slde. Wilgon®s chamber to be' connected later; Rossilg

chamber to be pulled off to wall side,

Rlg a roped off arsa sbout bage of tower allowlng 20 ft,

clear space, Provide YXeep Outt glgns (Oppenheimer), All

spectator perscnnel stay outslde this ares except at in-

spectlon times,

The follomingApeinté were noted in the dry run agsembly, Per.
sonnel llisted should take appropriate steps:

“ghim gtock shoe horh was missfng. (Machen)

Longer screws needed for X.unit cable elamps, (Sehaffer)

gphere not gﬁoundeda { Schaffer)

ALl detonators Qif.&lowyr;.aid detonator cables off floor,
(Grelsen) s . s s s .

L
L J o6 [ o0 [ L
L 4 L . . LJ
. @0 200 800 000 000 s
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Shorbter screws could be uged for detonator leaf springsa
{ 8chaffer)

waghers needed for lnformers, (Grelsen)
Cable lengthe Hoo shoprt? (Hornig)

Headless screws %0 probtsct screw holes (not heoessary with
Seotch wrap). ,

Need good cover for HE hole whlle turning over,. (Schaffer)

Need proper clevis for attaching tongs to main holst,
{ Henderson) '

Need better methdd of getting up tent and secﬁringg (Hendergon)

Upper platform should be tested with concrete welght.
( Oppenhieimsr)

It will not be possible to permit any personnsl on the assembly
platforme other then those sctually engaged in assembly operations,
However, personnel may obgerve the operations from beyond the roped
of £ area, and may ingpect the assembly at times as noted in the
above operations llst,

(signed) N, E. Bradbury

Digtributlon: J.R,0Oppenhsimer N, Ramgey

F, Oppenhelmer K.7.Balnbridge
G By Kl atlokowaky L%, ComdreKelller
Major Ackerman K,Grelgen
R. W. HendGerson D.Hornlg
R, 8, Warner - HelLinschltz
L%, Sghaffer (#\ ) R W, Carleon

B BoMavhen John wililams
Moreison B.Rossl
Holloway R, Wilson

R, ¥, Bacher
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John L, Kages

6,1 INTRODUCTION

In this chapter we shall present the Trinity experimental data onm
the redisl and tims dependencs of radiation intensitieg., Thess dmba sre
not very extensive, and we shall supplemsnt them in places with results
‘obtained in the air burst test st Bikini (Test ‘f itble™) , - Badiocheomical
evidence shows that these two })omb& were identigsl in efficiency% so n
direct comparison is indicated, The experimental result;s will be aoccompanied
by a limited amount of comparison with 'theo:;eti;mi expsctation and
interpretation,

| Theoretical predictions wers made for noutrons and gamma radiation by

- v

(1,9 .
Ve igskopl " before the Trinity shot, Thego predictions were very useful

1) v )
V., Weisskopf, LAMS 218,

2y |
V. Weisskopf, LANMS 250 and LANS 2507

in planning experimental measurements, end the apreement obtainad was quite
guod, The only pre-Irinity disoussion of thormal radiation was made Ly lagee

, (3
and ﬁirsehf@ldero( ) A more completo discussion of radiabion phenomens

&) : , _
Group T=7 report in "Theoretical Division Progress Report for February,
1846" LAKS 221 » .

commeckted with air blasts appears im this Technical Series, (&)

gl
cierr v PHCLASSIFIED
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i1AMS 218
IAMS 250

1A 356

14 432
1A 433
IA 359

1A 430

1A 353
14 367
A 382
1A 361
1A 365
IAMS 232

IA 540
IA 434
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SUMMARY OF MECHANICAL EFFECTS
100 'Pon Test and July 16th Nuclear Explosion
by J. He Manley

Secs 8«1 INTRODUCTION

In order to have & sumnary of meshanleal effeéta for easy
reference, the data from vagious reports on both the 100 Ton Test
and the July 16th Nuclear Hxplosion have been aollected in Sece 82
These data 8o also shown grahhically in Plge 4.

The data have been selected In the sense that uncertaln values
have beon omitted, and in some cases of apparently equal weight an
average has becn used in tabulation. Occasionally more than tne
value by a aingle method appean ah a2 given radius« These derive
from equipment at different directions from tho explosion. The
aiffarende in results for thésa cages is not great anaﬁgh to sug~
goat a signiflecant asymmetry in the explosion. For complete deb
ails and description of theginatrumantation§ the original reports
as indlecated In Secs 8.2 should be consulted,

The most extensive data on bobh explosions was obtained from
the oxcess velocity measurement and from foll gauges. Nelther
mothod gives as preclise informatlon as desired; the velocity me-
thod invoivea an aﬁs@agﬁ betweoen two dlstances, the foll method
involves éiﬂcrete p@aasur@ increments. Iowever, by scaling the
results of the 100 Ton Test (103 bens TNT equivalent neglecting

. . . .

any effects of wood boxaaﬂ ona‘haﬂ"' §

] vmsmw

[
*
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Nuclear Expleglon, TNT equivelent in tons
9900 % 1000
10,000 -+ 1000

Mensurements ol earth motlon show that earth ghock lsg unim.

portant as a damege producing agent in comparison to alr blast,

Different methods of soaling test results give velues from 3000

Yo 15,000 tons TNT equivalent for the nuclear explosion,

380, Bs2-1 AIR BLAST

July 16%h Nuclear Explosion

. LA-355

Radlal Position:
Peak Pressure .

Impulse
Duration

LA-366

Radial Posltion:
Peak Pressure

Inpulse

LA=360

. Radlal Pogltlon
x_ 1072 yds

10,0

1200 y
Yelt & 15% pel
79.

0.65 ¥ 5% sec
CONDENSER GAUGE

6000
0;&3 + 0,03 psl
0545

HICROBAROGRAPHS

Pealk Preggure
pael

0,47
00 34
0sl?
03 03
0,04
0,0%
[ ] .:0(:00&..

[ ] ] e

MECHANICAL IMPULSE GAUGE

Q{Y + 6% psi-gec

oBew

&00 Ton Tegt

LA 284

200 y

15 pel .
0,426 pei
0,130 mec

No record

Not used
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July lé6th luclesr Exploslon
- PIEZO GAUGES
NO record

- Radial
Pasglition
yas

150
180
230
230
320
Tho
1500
9200

EXCESS VELOCITY
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100 Ton Teat

LA-286
Peak Impulse
Prespure
pel psl-gec
200”‘ il
14,2 -
gog ;kvg
o 95
5499 0326
lq6 01?2
0,73 .073
Qol3 » 015

L7352 JA-291 « records
S amblguous
Radial Peak LA-286
Fogltlion Preassure _
yas pal Radial Peak
’ Posgltion Pressure
uhg, 7 45,2 yds pal
B93s 2 254 3 "
59303 27.2 164 16,2
834, 14,0 204 10,2
838, 1 12,2 204 12,0
11.85,1 7.0 272 603
118k, 9 ol k98 2,2
‘ PISTON GAUGES
Lib==350 Not wsed
Radlal Peak
Posltion Pressure
 yds pal
167 > 60
500 24 - 26
567 <16
1500 30H = 4,0
2000 > 2.8

L] o8 o
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L4

L d

, . .. L4
L4

.-

.

L350

Radlial
Poaltion
yds

800

814
1000
1190
L1250
1250
¢320

Zoo

1400
Luhs
1%%5
1490
1%90
L1550
1550
1620
1710
1800
1800
1920
1920
2050
2250
2550
2075

LiAe 31

Radial
Pogltion
Teet

ngllh
' %Powl/n
320

100 Ton Test
FOIL GAUGES - '

LA-288
Data reviged in LA-354
Peak
PFressure Radlel Peak
pal. : Positlion Pressurev -
yda psi
6,18 - 7,35 -
6@1& hiod 7035 ' 195 10a5 - llns
6918 - 7,32 - 1152
5e 270 l L ol
0,18 =~ 7'»35 360 0 o
5909 Lad 6(318 520 O - 2@
509 = 6,18
6,18 « 7.35 ; %Range glven in lowest value
500G = 6,18 of Table V. ecolumn 6 %o
3,96 - 5,09 higheszt value Table V
5,09 = 6,18 column 7, p,10 of LA-354
‘5009 = 6018
6,18 ~ 7435
3,96 = 5,09
5&&09 i 603‘8
5n09 hid 6{)18
6@1-& o 7335
3096 = 5,09
3696 s 5#09
297 “-3@96
3m96 it 5&09
2097 ”'3096
3,96 = 5,09
2097 - 3@96
2,10 = 2697
2,10 - 2,97
2@10 - 8!@97
CRUSHER GAUGES
" No% uged
Mex.
Pregsure
tong/8q.in,
1.10
103%
.26
1o 36
4,95

208
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Sec, 8,2-2 EARIH MOVEMENT
July 16th Nuclear Explosgion

La-351 GEOPHONES
L35
Aadial - Max,
Position Displacement
ydse om
Hor, Vert,
]ago ﬁ?a 1.2
500 N
(o 52) (ajnj’@)
4000 0019 .02
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100 Ton Test

Lbhe287
Redlal - Max.
Posltion Dlgplacement
yds cm
Hoxr, Vert.,
800 20730 .0
1500 »0L0 ,gogé
9000 » 0018 e

(.0033) (.,0028)

Values ln parenthesls were obtalned at approximately 150° from

other values listed,

These are derived results (from veloclty

and perlods) and are accurate to about 50%,

SELISMOGRAFHS
LA=438
Radlal Max. -
Positlon Displacement
yés cm
Horizontal-Radlal
9000 0,068

PERMANENT DISPLACEMENT

See LA=365

LA=439
Not used

See LA-283
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JULY 16TH NUCLEAR EXPLOSION - SUMMARY OF OPTICAL OBSERVATIONS

Julian Mok

9,1 INTRODUCTION

The observations of the Optios group fall roughly into two catagoriess
spacewrt.tmo' relatidnahips (IA»E(SI& most of the spaoa-time material presentoed
hore is taken vorbatim from the abstract in that report) and the amlysis of
the emitted light (1A-38553 JA-688). A semi-popular account of the explosion,
in t1tled plotures, has been issued as LAMS.373,

9.2 SPACE-TIME RELATIONSHIPS

For the determination of space-time relationships approximetely 10°

photographioc expoaurés wore made, almost wll of them motion ploture frames,
Most of the resultant dntd are shown in Figure 9 {from IA«831). . A'.aummary
of the events obmerved followss the expa‘nai‘x:a of the ball of fire befora
striking the ground was nlmost symmetrio., following the rolationship

& 616 ¢ 2/8
(whers R im' the radlus in motars. and t ig the time in seconds ¥, except for
the extra brightness and retardation of a part of the sphere near the bottom,
e: number of blistere, and several splkes that shot radislly ahead of the ball
below thé equator, Contact with the ground wms made at 0;65: 0,05 mi,liiseoondlq,
Thereaftor ths ball bechme rapidly mmoother. Frem 1.5 to 32 milliseoonds the |
time dependencse of the ‘shock radics foliowed slosely the felationahip

R = 664 (t+4. *LO~ )2/5
AL 3 -milliﬂeconda: thero appearad.“at,ﬁwg bqttqp, of tha ball an irregular line

of demproation, below whioh the Syrihod,we

appréa&ably brighter than aboves

e d B | [FIED

sooses
e 2
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'bhin line roge like the top of, u,wrhip}_ "ii i’c disappeared nt tho top of

the Mnll at about 1l mi;liaacondm Shortly after the spikes struo‘t the ground
(about 2 .mill:&sgoonds) there appaareq ‘on the ground ahead of the shook wave e
wide akirt of lumpy matter, and within and above the skirt & emooth belt
(1ntez~piret¢c,l' 88 the Mach weve ), orizinally brighter than the main wave but rapidly
growing dimmer. Two suéoassive‘viaiblo fronts gi:_rppped} behind the well.defined
shook wave. The brighter but 1¢ms,uharply~1;mita¢ ball of fire fell behind 1t
M:. about: 16 milliseceonds (106 meters). At sbout 32 milliseconds (144 metex"a)-
there appeared immediately ﬁohinei the shock wave a dark fron® ei‘ sbsorbing '»
matter, whioh traveled slowly out until it became invisible at 0.85 seoonds
(3'75 motg;ﬁa)o The ehook wave itself bocame invisible at about 0,10 'A'yaconda
(2&‘?1&0" mei':ars)' but was followed th@rqa;‘tpr to 0 39 seconds (460 moters)..
first by its ught»refmoting property andl later by the momentum it impurted to
a btalloon cable, | .

The ball of fire grow over more slowly to & radius of o.bout.{vaél-oz metors,
until the dust oloud growing out of itha skirt almost enveloped it, The top of
the tell started to rise again et 2 scoonds, At 3.5 seconds & minimum
horigzontal diameter, or neck, appsared ome~third of the way of the skirt, and
the portion of the skirt above the neok formed & vortex ring. The neck narrowed,
and the ring and the i‘aat«gmwing ?11? of uxa£ter above it rose as & ziewléloud of
smoke, carrylng & convection atam of (:luat up bohind it A boundary within the
oloud; bhetween the ring and the uppaz* part. persisted for ut lemst 32 denonm.
Thae octem appoared twisted like e Lefﬁ»hanﬂ.ed ;cremg The olcmd of smoke. surrounded
by a faint purpla hage, rose with ita top traveling at 57 meters per socond. at
leagt unt;l -t:he top reached 1.5 kllometers. The later hiatory of the oloud 'uas

not qw.antitativﬁly recorded, '
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Data not shown in Figura. 2 izm:tude :q,ugntztgtivo meoasuremonts on the
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rofraotion of light, and the materirl velooity behind tha shook fromt, in certain
intervalsy J.t:ho former oan be made to yleld thia' material density as a function

of radius, behind the shook i‘rox.&- (1A-851),

9,3 ANALYSIS OF THE EMITTED LIGHT

For the analysis of the emitted light, wo have density readings on motion.
ploture negativesy quartz-prism spectrogramn bfox' the first few milliseconds with
time resolution of the order of 105 saconds, and for the first ono;i'ii‘th of a
second with lower regolotion; photoosll records (pertly usable) of the light
intensity for the first second, and thermopile records showing that the total
radiant energy density recelved at 104 yards was 102'°197 ergs om™ -2 4~ 16 per oent,

;‘ The following observetions, mnong otherg, appear to deserve special ngtios,

During the earliest stages observed by us (rediusce 10 to 10 meters) the
shook: wave radius rﬁllowod Taylor’s two-fifths power law: radius time 2/6.

The shook wave was markedly deformed by the platforms morewova{ ;, )the radius

in other directions was influenced by tho prasencs of the platform.,

&Y

of , Bethe and Puchs, "Los Alamos Techniocel Series, Volume 7".

A skirt of hot, lumpy matter, thus for unexplained, rose from the ground shead
of the Mach wive,” : |

The Mach wave wis dloarly dtiaaernible ‘throughout the interwale~ 10°% to 10°
acoondw. and 1nformtion ig & mnablo on its kinamatice and on 11:8 brightuess,
opacity, and material density.

The dropping of the bLall of fire t(»;l;ind the shook wave produced a minimm

in the brightness curve, o8 predicted.

Hirschfolder and Magee. iaMd.20Y, & '6‘them*y is disoussed in"Los Alsmos
Technical &riea s Volum 74 Ghagtbet 433 : o,
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~ The shook wave was followed, at &n increasing time interval as its pressure

and temporature deorsased, by & sharply defined dark wave front of ubsbrbing
material, evidaixtly oongisting of one or more of ths colored oxideé of nitrogens
" the dark wave broke away from coincidence with the shosk wave at about 144 meters,
and .g;retw asymptotically to a radius of about 360 meters before it beoane
1ndia;oe»rnibleo'

The vélo#it;y of the shook wave unexpeotedly remeined nearly constent at
twice gsound veloolty during the expanslion in radiue from - 2,5°10° to 40108 maters,
decrwaing by .only 15 per cent im this interval instead of dropping nearly to the
ordirary velooity of sound. While a slight inorease in sound voloclty might have
been expeoted from the sudden heating of ‘the alr sround the ball of fire by '
radlation, the predomimﬁt couse of the observed mainterénce of veloolty appears to
be the radient heating of 'Ehe_shookv'ﬁ'cm: 'by energy absorbod by the dark front ag
ultraviolet or visible radiation and trensformed thoro to lower freguencles,
88 suggested by Magee, ‘ ,

The emission spectrum had a vialet outpfi‘ that was & mﬁotion of the time;
the highest wave mumber amitted at any time was ,5034"104 em“’l, whioh ocinoldes
within the error of the determimation, with the uuto‘fr ohﬁ.ractgristio of osono

formation,
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8cction 1.1

CHAPTER 7
RECOMMENDATIONS FOR FUTURE OPERATIONS
11.1 MEASUREMENTS

These recommondations are made on the basls that the gadget
under test incorporates some radical chn@gea!in deslgn from the,
Model 2 used at Trinity and at Nagasalkl. Therefore the most
1ﬁportant measurements of the test will be those con¢§rned with
the internal behavior of the gadget and the measurement of its
enoygy release. Two cases should be considered...a ground test
and an air drop test over ground. | : |

A ground test has the adﬁantage of glving the maxlmmm amount
of information concerning the behavior of the gadget and it would
permit fundamsntal physics experiments to be carried out which
could only be conduchéd at great cost in time and personnel or
could not be conducted at all $$ an air drop teat were mede «

There have been newsphper'aceounts that the Navy has defi-
niﬁaly decided on the tests of:ona or more. gadgets from the stosk
pile. If this program gees through, then in addition to the
measuremsntae recoﬁmsnéed.for an air drop test it woqld be ugeful
to plaster the Navy ships inside and out with gold foilp sulfur
an&.uhéss neutron deteotipg equipment and equivalont films and
automatic pecording ionlzation chambers for gamma reys. These
should be buoyant and recoverable in the event the ships so
treatod are swnk during the test. | '
| 1l.1«1 CGpownd Test -

The racommendatiaqw ﬁqmn@xpe?&mﬂﬂta which should be included

L5 S0 % HS 0 S Ug\@ﬂ%gg”ﬁ@
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in the ground test are ms follows (for detalls refer to the

chart on experiments for the

Chapter 10):

I,

.
24
%6

Il.

2y

1,

20

S0

IMPLOSION

Detonstor Asimultanelty

ghock wave transmlssion tlme

Multiplication factore(b,c)

July 16 nuclear explosion,

Ghangee or Remarks

L
-mb

Three sets of equipment
for maximum accursoy at
different generstlion times.

WLNERGY RELEASE by Nuclear Messurementa

Prompt ¢ and delays..
lrradiation

Delayed neutrons (a,b,o)

Gonverslon of Pu to fiasion
producty

{2} On ground
{b) In alr
DAMAGE, BLAST AND SHOCGK

BLASY

Plezo pauges

Condenser gauges
{a) On ground

(b) Dropped from alrplanes

Excess veloclity (=)

reoed
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More for medical ressong,
Not used in Trinity test.

-

-

L]

Extension over TR program

Thermally insulated by gon-
contric aluminum foll shelles

The number cannot be incressed
over that planned for the TR
test because of crowding of
radlo channels., If it% 1s
desired to increase the num.
ber of gauges, theh consider-
able develapmant will have

to be doneo

This wasg one of the most suc.
eesgful blast measuring
nmethods
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" Rise of

BLAZT (ocont,)

Peak preasuﬁe {a,b,0)

{a)

Remote pressure barograph
recorders

Shock wave expansion

BARTH sHOCK

Selsmographs - Leet

Permanent sarith displacement
Remote selsmographs

IGNITION OF STRUCTURAL MATERIALS

FENERAL PHENOMENA

@ah&v&or mf Ball of Pive

fta,b,c,d, 8
86 of Golumn {a)

Hushroomnlng and Lateral Hovement

(a,b,c,d)

Radletlon Charascteristlis

Total Rediation
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Changes or Remarks

Many wore of these gauges
ghould be uged 1f they can
be developed into reliable
ingtruments

Inexpenslive and rellable

These are necessary for
legal ressong

From ground sites, and from
alrplanes Tor pracilce for
future tests

These are necessary for
legal rensons

This ig a slmple measurement
and is of interest because
of the new phenomena efi-
countered in the July 16 test

The reverend gelsmographers
will never forglve you Af you
don's give them s warning of
the test,

The Army, the Navy and de
Segersky wlll want to define
thils,

These photographlc records
are extremely valuable and
this part of the work shouvld
certalnly be expanded

(1 X X ]
[ XXX X 4]
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geetion 11,1 " - page 123
Chenges or Remerks

- Ve  POST-SHOT BADIATION MEASUREMENTS

1. Gamma ray sentinels =

2, Portable chamber observatlons -
- 3n high gemma flux reglon
1S Dustaborne product survey -
L, airborne products A . Bee YI-3-Db
VI. METEOROLOGY Vitally importent and the

gooner the group starts at
a new site, the betier,

Addltional suggestions by P, B. Moon follow;

"1, That lonizatvion ﬁentipels” signalling by radio instead of
by llne, be taken out and &e@osﬁted in the fleld gfter the sghot in.
addlition to those of Hhe previous type that were insfalled before
the shot, In this wey réa&ings could be obtained from the area
of the crater, The sentlﬁala could be teken out by the lead-lined
tankz, Thls suggestlon was nade to me by ¥, Oppenheimer.

42,  That ln order %o elucldate the remarkable fogglng of
films burled five feet un&ergroundjb apecimens of sultable neutron-
activatable and gamme-activatable radloactive lndicators be
buried at varleus.depﬁh& and distances and recovered for exeming-
tion after the shot. This suggestlon was appended by me %o the
LA=430 report on our attempts to obtaln gamme-ray klnsphotographs
{appendix Ser, No. 51). ‘

twelggkopt hag since auggested‘that photographlc filmas might
also be burled,® |

(X1 X 3
L



AR . UNGLASSIFIED

o900 00
(X R 13
oso8ee
[ XX XX}
eoseose
L]
o8

v ———
oes e

Bectlon 1ll,1 y page 124

1ls3e2 Alrborne Drop Test

'Recommendations for tests which from past experience could

he accompllished for an alrborne drop are ag Tollows:

Changeg or Remariks

I, IMPLOBION

Ls Detonator Aslmul tanelty This is difficult and was
: not licked in the period
November 194h.July 1945

2. Shock wave transmisglon time Thia ¢ould be handled by an
‘ amplitude modulated trang.
mitter. A continuous low
amplitude slgnal from the
bomb would glve a recorder
somethling to tune on; the
Pirst detonator increaspes
the smplitude; the explosion
kilig the transmitter en-
tirely.

3. Multipllcatlion Factor {e) No alrborne scheme has yet
been suggested which could
compete with the Roasi
nethod on the ground or in
the alr, The two chember
method might be feasible,

I¥. ENBRGY RELBEASE by Nuclear Measurements

3(b), Collectlon of figslon products See LA-41E and assoclated
and Pu or 25 on filters from planes repor%g (appendix Ser, No,

at high al%itude 364D ).
11X, DAMAGE, BLAST AND &HOCK
| BLAST -
2, Uondenser gauges (&,D) -
4§, Preak pressure (4) - aluminum Thisg is an inexpensivs and
 dlaphragm box gouges reliable method for blast
: megsurement,

Hecessary for legal reasons

5. Remote pressure barograph
recorders s ! :

é posslble, alrborne and
sround-Located camerss.

UNGLASSIFIED

&, ghock wave expanslon
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Bection 11,1, 11,2

Changes or Remarks

HARTH BHOOK

1. Geophones For asclentiflic interest

2, Seismographs - Lest For legal reasong

IGNITION OF STRUCTURAL MATERIALS
IV, GENERAL PHENOMENA

1 aenavior of Ball of Pipe (
{a,b,c,.d,8) (Importent and should be
2, Rlse of Column {a,h) ( expanded
3 linshroomlng and Loteral Movement  (
(B,by0) (
V., POBT-SHOT RADIATION MEASUREMENTS
1, Gtamms ray sentinels One get in place; one sed
: introduced afterwards,
%, Dust-borne product survey -
4, alrborne products See Il-3-bh above
Vi, METBOROLOGY : Extremely Inportant

1le2 PREPARATIONS AND ADMTINTATRATION
Le A firm directlive ghould be obtained for o test at least

glx months in advance for oparé%iana wlthin the continental 1limits
of the Unlted States, Thls sesunes that o locatlon for the fest
has been agresd upon,

20 A Tlrm agre@m&nﬁnahculd be obbalned from the higher
adnminlstration on pergonnel. pollcy and the procurement of pere
aonhel# Jo BRe Oppeénhelmer gave 1004 backing to the transfer
policy he initlated. |

3 xﬁ ls esaenﬁial to have o fifat-class man in charge of

tgerviceat and to have all services under one head, J, H., Willlams

.. .‘. .Q. e S0 .
L3 Ld .
L 2 * L ]

dld a supreme Job 1n thls-worhﬁ, s
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Bectlion 11,2

%, 1% 1s esssntial to have the base camp lnstallations '
oompleté four monthe prior to the date of the test.

5, The wiring should be complete at the latest one month
prior to the test, which means that 90% of the requirements
should be known four months prior,

. B No new eXpériments should be introduced later than slx
weeks prloy to the test,

7o NO NEW EJUIPMERNT OF ANY KIND, ELECTRICAL OR WECHANICAL,
SHOULD B INSTALLED OR REMOVED AFTER ’fﬁh« FIRGT TEST RE.‘HEAHSAL
gxcept as ra@@ired o ninimlze piakmup and Anterference sncountered
in the first rehearsal, ‘

8. An examlnatlon of the organizatiin of TR-1, TR-2, TR=3,
ete, , will glve a‘realisﬁiq estimate of the minimvm number of men
requiwed per job and per sxperiment,

9, There should be inoreases in the timing sbvaff, The
large amount of besting end calibration made it very difficult
for one man to cérry the load, Both J, L, McKibben and E, W, |
C Titterton were o#erloaaed élmost beyond humen endurance for the
period of two weeks preceding the lest, .Eighte@n hourg a day,
for two weelks, is too much, and whoever takes their position
should hawe two aidée with nothing else to do bult keep up to date
on the system and ald in the installaetlion, test and calibration
Works | ‘ A .

10, 'the geme applles %o whoever tokes 8g%, Jopp's position;
he was called upon Gay or .nism..wnamver any emergencies arose

guch ag broken wires, or'w&an.uhauﬁharlzsd and unreported splleing

T UNCLASSIFIED
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of wires was done by some irresponslible person in a hurry.
shooting is much %oo good for anyone whe crosses up the wires,
ALl chmngﬁa'in the wiring must be channelled through one office.,
in our oase» 8gt, Jopp.

1L, All shleldling of equipment within a range of 1000 yards
- Tor a 20;000 ton gadget should be gas tight, and 1f earth covered,
a conorete apron and shléld maet be provided, Thers is evidence
at 300 yards that radloacitlve gases werelblown into equipment
and cooled and condenged there. AG 800 yards earth embankments
were gscoured away, whlch decreasdd the shielding for delayed
radlatlions,

12, Vhoever has the over-all réspanaibility for the test
ghould inglst on review power aver any newspaper releages to make
gure the facts, 1T any, avre correct and to avold the iripe and
incorrect statements whlch appeared in the officlal release.

13, The Fif Motorole rsdilos are perfectly satisfactory day
and night within e 15 mlle radlug, and there are many cases where
they dld good duty up %o 40 miles, However, for any greater dls.
tances than 15 mlles, sufllclent r&dlos of the 8CR-239 %type, or
Lighter models 1f poaslble, should be used,

1, ALl instroments ehould be started automatically by
remote control, No one should heve to throw any switches after

the arming switches and timing sequence switches bave been

cloged,
20 @90 000 e ooe *
e & (3 L] [ 3 » o o
e o 4 . L d [ d L]
e 8 .00 L4 o0 Ld ]
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