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The < Division anginssring saction has countinusd wita the joakel
Ul nea of tha tamper szmbly with plugz, Biificulilss have Sasn sacournticrzd iz ohs
wrrezrntion of 2 suitabls Tu castizg or thse tamper ring imto which the zlog s
2Lermcd. Lt Toczmp neesssarTy Yo makd this ring in two piaces waieh if is horzed cazn
9 swoatsd togsther for case of hanadlizn-. Ihs assembly was also rodesgigned to acceoms
cocats the oxpecisd larzer sphars of dalfa-ghess = :rial after it has btsca deoided to

zalis zals ohapge ia the gedget about Lay 20,
at the requect of ths ¢ Division englnaers, further ocslsulationg wers rade
‘2 tho predetczation problam, and 1t was found that reconsideration led *o nicu or
. s:8tinates of tho probability of serious prodetonation. This difficulty was furthsr
ingreasad by the usd oy dslte-phase materizl which inorsases spontaneocus {ission dack-
—

sround snd 1lso, due to ite gremter 3ize, iacreasos tha time of collapse,




saveral cmperizsnts o= ths sarsty o 42 have taen carrsied cut by Group S-i. 8.2 I3

~se arza of 230 ¢p® havs bscon immsrzsd Lo satar with o5 msasurabls

IR
[ 3V]

t iz noped te to able to sarry thlz szhere
Seh o uas use ol scustorial plotes and thus obtain an operaticzal chacy s the iz 95

zino oriticsl zonars.

asssimbly of 37.1 Zz o U contzining BO rperceont 25 was found not to bts critieal in a

Py ‘;' e )

5.,25" iron tampsr. PR ST

A tast of 25 metal in wator started to react before ihe system was ocom=-
. pletely surrounded, and the aotivity became quite strong tefore the water level had
beer lowered sufficiemntly, In this accident, the personnel iavolved received a rather
ssvers irradistlon from which, kowever, wo ill offects seem to have beovan obgervad.
The materizl was sufficiently activs that it oould not be handlsd for two days. Fre-
liminsry »laas ars now under way Tor the construction of a 1abo;atory for critical
assenblies, Since it is difficult to make oritical assemblies in a marner whiﬁh
oracludes accidentes radistion snields will be built to surround such assemblies. Thase
shields will also allow the operstion of two or more assemtliss at the same time with-
out inter::rence. Provision will also be made Jor heavy handlinz squipment whioh ssems
2ecsssary in most of the assembliss.
further experiments éf the zun tarzet have been nade, and it has been cund

tnat 1.2 orits .n e pssudo-tarzet assembly uade of cubes protscted by .J05" Cd are

not critical sisn Lmmersed in water in tho target assembly. It is rougnly sstizatad

R R
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<.Mar thes jot has byen started by shoek cpsration. Comsi

wonsiderabls work has besn carrisd sut Lo perfsct toshniguass for the

coservation of defects in Tu castinis Jcr the temper., The new dssi hae soaiwnut

- S e

Lasreoases the difficulties of tisso obsorvations a3 well as ths uxposure iz,

Zxperiments with the same arramzement using Tu
3a7e 0o nulie recors, It is belisved thot part of the dilficulty at lsast in the

. 4

latter case I1s due 4o ths non. . aductor zasher which is used and wnizn nroseh

aot wateh the U shall very well., Uns method mill o used to obtaiz @ casok on thn

zhoek trenslt tinme with tho el iectric method, “hw records obtained »ith Tu apgsas o

33 unazmbtliuous

v
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absclute tizms imperfection ol the Lnplosion lacrezsss ss ths scale 15 iazersasn

apd that further efforts at a nigher degree of perfactioa are probably marrantad,

Numerouz maznetic rseords have now baen cbtai“od 1n oong nation with ths

bstatron axperiments or Group w=5 :
e e e et i — e . e ) ="

- o Scme errers in the tize basge ar

'Wzggﬂﬁ°5nstio racords havs been ade and provisi:ﬁ;m%c oravsnt =his iz the fufurs wavs

sven introducaed. Thers arz a faw discrepapciss in the time rsscrds obtaiued rom ths

azjnotie ~icords and msasured from the detonzior firing <imgs, It lg in%era:

some points showing ralatively littls comprossionm at the time of the expocted minizunm

ars renovad from this rsgion of tha curve i their relative tims position is plotisa

vaskward Irom the tize at which the shock is rsflscted from tho center,

The work of the electronics jsroup, J=-% . has risem to a high pitch with

acmpletion beiunz expscted of considerable guantities of equipment for the Triaity anc

ideria projects during June, The demmnds for thess projceets have been very greasw,

suT it now appsars that unless unforeseen additional requirsments ers wmels’ sreseant

isfaetorily zet, Y .
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The squizzent huilt Jor Trinity includes aligha garticisz eair samplers,
wegording gzuwmna nsters, siezo jauses eguirsosnt, Slczhond squizmsnt, rfast tiasr sgquipe
mact, detezmaitor infermers, air tlast »ave informers, air blast wavs icformers and
2leotroplc aquipment to De used in the nsasurcment of the sultiplication constant.

Zquiruzent goastructsed for Alberts projiect 1s not nearly sc varied, and the

rzater part of it nhas bseum dsvcted to eleciromniz equipmeont for nsutron measurzsmentis
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18 noaitorins eguipment both for Jeiger counter: end
fcr cont2minatiocn survey msters. Considsarable equipment for the airborne blast

measurencnts has also been desizned and built. AR

ey e B

- . The oonclusions in this respect are not
iefinite, but several reassuring facts ha%e been found,

Observations made with mock assemblias in rront of the oloud chamber and
taken through explosive zases from a similar amount of charge give the same observad
radius before and during the explosion to within 1.0 peroent, !leasurements mads
deliberately early in the implosion as a check give the setup radius in the fsw cases
observed to within about 1,5 percent. ‘

A olose comparison is being made with the accompanyirg magnetic records

and some time variations have been discovered. A comparison of high, low and inter-

wediate points in the neighborhood of the miniymm shows that for the former the duratiom




2> bz soms evidence nat yet conclusive that the vsrictions inm the ratic i/ﬁc cossrved
.2 mhe bsiatren expsrizgnts are due in parts to variaticas in the implozion,

Lurdng thz nast asath, severzl Zala sxperinents nave been carried cut by

These variations, when one

——————

considers the averesinz already made by the 4 banks of icnization chambers, are nrobakbly

somswhat larger than oze would expect frcm the variaticans dus to the obssrving =sguip-

mant alons. Thsre i1s probably, but not certairly, some evidence that the last of

s

these was astually a battsr implosion,

The errors ia thsse rise times ars

large, but the cbserved smellest riss time correosponds to the grsatast compression.

Dl
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lawer than that zreviously axpectsd experimantally is probably sijaiflcant

Jorm of TIZTN rprecipitated from OOy 25 beun conflirmed,

ot diffizulties in pressinz have been snceountored, It hus Deen cecided afiar sxperi-
wztation To continus the use of the water-sresciplitatsed FETI usiag more diluts sclutlox:
2nd reversing tho proocedurs of pourinzg the PETY acetone sclution into the water, The
27 thus prepared joems on preliminary tests to have a lower thrsshold and to have
satisfactory tempercture siability.

. Work has bosn started on a double detomator to be used essentially for the

"Trinity tast 1o case difficulties with the 1773 insulators camnot be corrected by that

-

-

Zime: It is planped to make 3,000 of those assembliss using the bridgs wire plug of
the 1Z-5 and accslerator tubes similar to the 1773, This program will be contiaued
=%t hizh priority until the 1773 units ssem satisfactory.

Considerable prosress has been made on the azide nrozram, dut difficulty

a5 bsen encountered in the extremely low capacity threshold of the azide spark zap

detenators. 1% has been found possible to set off one of thess detsaators with the

(U]

tatic charge obtained by a man, This makes them very danzerous to nandls unless

zetisfacteory shortinz arrangements can be made or some other protection introduced.

B -
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gxperimontal method is beinz wadse, but 1t gssas unli

seitical examination of ths

? -
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asgemblize, It geems mors livaiw cihat

ity frsm ong shot to anocther,
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This shot =was 7

f/

the polar lens and under an adjacont
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Juge €1. The valocitiss obsarved under

a8 well as under an interssction of three lenses, appear to be identiocsl,

e et A At At . ot e o™ e A3 7

The szxperiments are bsinz continuacd,
Some further observations have tsen mads cn jst velocities, particularly oz

the asseably being used by G-10 in studying Po on & jat, OSome observations have alao

vsen made on jets rom small ocracks, and jots rrom oracks as parrow as 2 mils have Toen

observed,

Initistor work by Sroun 3-10 has Teen almost entirsly devoted to the

urchin. Priority has been given to those tasts having to do with the pregaraticn and

ast of a final initiator. The depositicn of the inhibitinz layer and of the Po

<

cating has basn intensively sorked cum in the CX Divisienm,

-
~
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ssnsideradlz succsss has besa 2chiavsd ia ths sretactive coatiog, aznd two izitiaters

#2278 been preyared whess backsrounds weet spedillcationss

The assembly was consciucntly

Sinos the {irst initiator was subjected

et e

<o vibrafiéﬁ and heatAéyci{ﬁg tests with suocoess, 1t seems likely that the second will
oe able to meset these tests as well,

Some further observations have been made on the detection cf alpha particlses
from Po oarried on jets, and evidence has beea found for a Po cloud which ssems to
eoccompany the jets, The experiments are being contiaued.

Thers has been considerable progress in obtaininz alpha particie gictures
{rom hot Test shots, Tha degree of delfinition is quite encouragzing, and it is aoped
that the technique can be successfully exploited in the future.

The main work of Group G-1l1 has been devoted to proparastions for tha Trinity
test, .lany of the pictures taken ;t the 100 Ton test onm Yay 7 are now available, and
3 good seriss of photographic records has been obtained, Preparatiocns for the Trinity
test are nearly complete, and top priority is beihg given to photographic recordg orf
the shot.

R, F. Bacher
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Safety Tests on 42 letal - “eld, Ozborn

A number of zafety tests have been meda by immersing lumps of 49 mstal in

.o the last tast, 5.2 Y7 cf metal with a surface area crf
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ware employed. There was uo ceasursvtle multiplication.

At ths request or 2. Tz2ller, an attempt was made to {ind the criticel mass
of Cd surroundad by 285 7z in an infinite water tamper, The 25 was in the lorm of
vertical 1/2" x 1/2" rectanzular ocolumns of 78 parcent 25 metal with a distance of
1,31" between centers of the ooiumnsq The remaining sﬁace wag filled with CFp, of
density 23 the volume ratio of CI'z to metal was €. Approximately 35 Kg ol metal
were used in the measurcments, The extrapolated critical mass of this lattice, com-
pletely surroundsd by Cd, was 73 X3, When the Cd was rsmoved from the gide and left
only on the top and tottom of the 25 CFp system, the critical mass esxtrapolated

to €5 Kz,

Safety Test on 25 Metal - Bistline, Hammel, Xupferberg

35,4 Eg of 25 surrounded by polythene and water were critical. The

reaction started befors the system was completely surrounded with water and became
quite intense before the water level could be sufficiently lowered. No ill effects
were folt by the persons who were close to the system (Bictline, Hammel, Kupferberg),
but the 25 oould not be handled for two days, which forced us to cancel some experizents
on our program.

A tabls of all measured critical masses and safe ambunts hes been cémpiled

(LA-309),
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cals lsasurezgnts - Baksr, Jroup Rel.

3roup X-1 has medo msasursuents, by the Rossi metnod, of da/dm of 25 metal
in U tampar. The multiplication rate is ebout 1.4 times es great as for the WC tamper,
This value for U is not in as serious disazrsement wiih theory es that for WC. The

thacrotical iatsrpreiztion is not yet entirely olear,

4. Soerzy of Neutrone fsoening from Tamper - Daghlian, Daker, Frisch

abgorption in 810 of these nsutrons was studisd in oollaboration with R-2.
Results with "bad"” zsometry (Bailey, Saker and Hanson, LAiS-242 and 242&) and with
"zocd" geometry (Baker, Bistline, Daghlian, Frisoh, LAH$-258) show that the neutroms
from a U tamper have higher emergies than those from & RC tamper, which, furthermorse,

seem to contain some neutrons of quite low energy down to 1 Xev or lower,

’

12, Critiocal ass easursments - Baker, Bistline, Hammel

PUFPRSE N

]

37.1 K5 of BO percent material was not oritical in a 6-1/4" iron tamper.

13, Heutron Distribution In Reachinz 25 ietal Assembly - Camac, Feld, rrisch

Distridbutions with 25, 28, 37, ¥dm, ¥, Au deteotors have been reported in
LAlJS-248. Intercalibration of these detsotors is in progress. lMeasurements of
fission rate in steps of 1/8" show mno aromaly near the #C boundary suoch as would have
teen expeocted %f more than 5‘percent of all the fission were caused by neutrons of

1 fev or less returned by the tamper (See 84.).

15, JSun Model Tests - Baker, Bistline

it was found that 1.2 crits of 25 could be safely loaded in the target
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izmersed irp water if coverse by 308" Cd, o dirgct oxtrzpolation indicates 1.4

crita could te so igadod, The diffesrencss Tetwaen thils agsembly znd ths flapl Zargset

such a8 the fact that wator 7illsd the intorstices between the czubses wiro in <ho

direcction ts maxe this assembly more critical so that mors than 1.4 er

[

©3 couid

actunlly bte protscied ejainst immersiom by Cd. The target and the projectils are

not

18,

(¥

critical im water unisss tho pieces ars ssparatod,

Instrumentzticn for sstiaz o Huolezr Components,
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This hes been takem over by E, D, iclaniel in the -

Test of 49 Sphero - Slotin, whols sroup. CNE- -
‘é e o

The mixture has the same hydrogen density =«

-

Cémp B, and its carbon plus oxyzen density simulates the carbomn plus ozxyzem plus

pitrogen density of Comp 3B. Due to the absence of nitrogen, the mook-up is a better

tamper than Comp B so that if it is safe the real gadgst will be even safer. Charnels

for ion chamber, oto. have been provided,




JEGJ2 G-2, L, 3. Parratt, Group Leasder
Juns 20, 1946

I. X-Ray Photozraphs - Tuck (in oharge), T/4 idler and T/5 Mayers

1.2 Jet Studies for Initiators. -
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venzz to zive a lower limit to the jet velocity. Three values of jet velcciiy were

obtainad, in the range 5-7 Zm/%acv

e g e e
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1.4 Hyper Jets., A few experiments have been started on low priority, to determine
experimentally the upper limit to the velocity that cam be obtained in a ziven matsrial

with a ziven shock,:

2, X-Ray Photograpns - D, P, MaoMillan (in ocharze), H. Wilocox

A report, LA-308, on work done on initiators by this Seotion of Group G-2
thus approximately 1 June, entitled "Study of Initiators by X-Ray Flash Fhotography",

has been prepared.

2.2 'lelon Seed Initiators,

!n.‘nl.su._':.
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2,3 Zarth ‘bsorption leasursments, Report LA-202, entitled "The liotion of Earth

Thrown from Small Craters by Txplosive Charges", hzs beenm pudlished. No lurther worx

on this subisot is ncw contemplated,
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3. X-Ray Zoulvment, Initiators and Assistancs D Ciel5 - Cuykendall (in chargze;,
Tiplavszon, angsnaess, /% Cchluter,

3,1 X.Ray Tubes, Sleven more standzard YL 389 tubes were received during the
aonth. Forty-{ive new tubes are now on harnd,

3.3 Maznstis Focussinz, The adjustable amode support in four ¥,T, experinental

tubes (2 sach of two types) does mot fit well in its guide resultinz ia uneven
olectrostatic field distridution end nopersproducibility in ocathcde-ancds spmoirng.
Both "pin-point" cathode types have been tested with the followigg rasults: Tube

Ho. 7010, reconditioned by 200 flashes at 150 XV (see last month's report) has remained
hard for six test flashes, has aznin a single focal spot adout 0,4 inch in diametsr.
The iﬁtonsit& measured by integrating ion chambers with 0,134"™ Pb ard 3" dural fi{ltars
respectively was reasonably constant for these flashos, but is somewhat (20 to 30
percent; lower than that of the "standard” tube under best conditions. The mate to
tubs 7010, pinpoint Ho, 7009, decayed to zero intemsity after 12 flashes at 300 KV,
Fooal spots were larzer and less uniform in shape than obtained for Yo, 7010.
Variation in cathode-ancds spacinz has not been made. An attempt tc recondition the
tube may te made,

It is céncluded that one o these tubes shows promise ol uniform, small
fooal spot size at useful intensity, tut study of performance is hampered by umcon-
trolled variation in anode spacing resulting from faulty construction.

Cne tube of the second type, i.e. doughnut cathode, has shown no dimiaution
in intensity after 12 flashes. In this tube also, the anode is smaller than the
cathode, is not firmly supported, and is of unsatisfactory construction wnich leads

to "rim firing” instead of the discharge being confined to the nole in the doughnut,

o
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Conlirzation iz s22n la several pla<hslis shotojraphs whner: an outlins of sdgs of
targst, that iz, a "frame”, sxizts arounc a small parfectly round fccal spot, and
in othors a "blob" i1s found at one side o the sam3 round, ocsi.tered apot., Throe
cathode-enode spacings wers #ried: 1" mas too sreat, 7/8" and 3/4™ were satisfectory.
125 than 3/4" would causs excessivs rizm-fire becsuss of anode shaps,

Radicgzrashs of a model supplied by Tuck show that the intensity of Two
tubes is qussticnavly satisfactory to be of use im his present wofku

The new hollow enod» type for convergont magnetic ield has not yet besn

testoad.

3,4 Surge Gsnerators and Timers. Rork on ssparate oxcitation of thes cathede
arc by msans of an auxiliary surge generator has been discontinued. |
Similtaneous records of surge current. x-ray ;ntansity thru filters of low
and high atomioc number respectively, x-ray pulse shape, and fosal spot sharaoteristiocs
ars beinz made at low priority, in hope of better understanding the fundamental cause

of loss of x-rey intensity when magnetic fooussing is smployed.

3.€ Assistance to §-10, Initiator Studias. The results of test firings of Yo

jets at P-site will te reported fully bty the G-10 Group, Speoifically, the personuel
of Group G-2 have (a) operated the F-site equipment for a numbsr of “hot" shots,

(b} procured, installed and testsd a second set of eleotronic equipment, with cablas,
to pormit simultaneous opesration of two alpha chambers, (o) completed cslibration of
elsotronic squipment, determined linearity and ths signal stremzth at whioh overlovading
of amplifier occurs, etc., (d) designed and started oconstruotion of a lizht-sourse end

photocell arrangsment to observe the lsngth, and obtain scme data on the nass

distribution of the Po jet,
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zas availizblo at the site, 4Am auxiliary pewsr suppliy @as set up co fhat arjon oozl

te waployed and a szuitabls platsau “ound in cne Test of threso mmde., somsuliaztics wiih

orzsr mexbers of tha Chicaje sztallurzicel Liob has net found the causs ol the urcsiiis-

tey

faotcry operation,

Drawinzgs and oceleuwlations for {our Low seometry Chambers hawve beea chociked
and shop work ordersd. UDetails of the sat-up of %the aipha ocounting squigment have
beon worked out,

Desizn of a zamma ray occunting instrument or Po measuremants has ceen
completed. TFour counter tubes are employed so as to compensste for irregularity ia
spece distribution of varicus samples to be measured, Design of integratsd power
supply and counting cirocuits were suzgzested to Hizinbotham, who is responsible fao
osonsiruoction of the eloctrornic equipment. A suitabls lsad house has been desiznod
and sent to tho shop for comnstruciion. The instrument iz oxpeotad to measure sourcss
{rom ong-half to filty ocuriss, distributed anywhere within e sphers of 1-1/2" dizmsier.

4 simple, reliable method or expandin: to groatér intensgity the range
of the “intograting",‘or ionization chamber, type of instrument has not been {ound,
This study is proceeding at low priority than the above work.

: A revised platinz oell sleotronic control circuit was coastructed and

turned over to CM-16 personnel for test. This squipment cperates cver current ranzes

up to 25 ma, and for both nitric aocid or sodium hydroxide types of plating baths,
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acilitics =t P-Site - Orcocker {in charse;, T/3 itner, T/4 whitworth,
%nite, 3Jarn

work for Tuck, Lacliillan aand for G-10's alpha exrcerimsnt continues, as
reported clsswhars,

The Safety Commitise viazited us and recommended changes in ths zrcunding of
the lightning cystems and a changs in the power service to the chargze hutment, Thoy
also rscommend removiny the boulders from arcund the magazins and piling clean dirt
there instead. The chenges in lizhtning arrestor grounds still are to be made tut
other recommended chaznzes have éaen completed,

Great progross has been made by X¥r. and rs. Eluebird who seolected the
box where the warning flag is kept for their home, Out of deference to them we keep

the flaz slsewhere and this weekend sees five new, very hungry baby bluebirds,

5. Radiogravhinz Tu Tamper - Parratt (in ohargs), T. “inlaysom

The set-up in the ice house waa put in operation about 17 ¥ay and research
work continued. “ith a 1 curis source 14 inches from the film, a cylindriocal hole
bestween l/ﬁs and 3/32 inches in diameter can now bte deteoted in the far-away regicn
of Tu 3 incnes thick.

Changes in the geametry of Tu tamper pieces have ocaused delays in aoctual
work with the finail gecmetries, but it is believed that no serious difficulties will
be encountered except for the time involved: With a2 1 curie source, about 1 week
will be required for a camplete radiographic examination of one complete tamper of

the new zeometry.
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PrRSTENIL: CTection 1
Ssection 2
Seotion 3
SUMMARY:

June 20, 1845

Towler, 1

-t

- Clancy, Taly, Zitzhuzh,

[ ]

lor, Roscn azd Thompson,

- Chandlsr, Chavtez, Cohen, Creutz, “avisson, Teder, Foss,
Franksl, Fuller, Juttchen, Hersl:y, Hobday, Jungerman,
flein, Zratz, lanahan, dajor, !lichcls, Peterson, Rose,

Shank, Stark, VanBeneden, “elton, Wenner, Ysunz, Hallineokrodt.

- Fighbine, Schelderz, Smith, iiierske

Seotion 1 (Towler) has continued investization of the pulse-loop methed,

and hae sxperisnced oconsidersble difficulty in zettinz siznsls out from the iaterior

of a Tu shelly this may be dus to the lack of a suitable insulating material to match

the machaniocal properties of Tu,

carried out with high priority; also experiments on HE backgzround are being dona,

L

[

i

Seotion 2 (Creutz) has fired a number of scale zadzet shots, with lenses

and slsctric detonators, obtaining very clean rascords. ieasurements oa these rscords

ere presented,

A program of slow implosions to find the energy loss in deformation of the

metal has been started. Also experiments are beirg made to determine the feseibility

>« The attenuation measurement program is being PR

a :

of recovery of small high-melting spheres placed at the center of the gadget, in order

to locats the foocus of the shock wave.

The foundation for the full-scele setup is ocompletey the winding of the

field ocoils has been delayed somewhat by slow delivery of the Cu,

Seotion 3 (Wieneke) has obtained many records in conjunction with tha

betatron, frem which the time of the betatron pulse ocan be determinsd with respeot

to implosion events,

Most of thc early records were rather hashy, but now the proper

conditions te avoid hash have been determined.

S




Taction L,

I. ZInstrunmentiiion, All,

Gew low voltaze tripzing cirsuit put ianto operation.
———rt e S L e e ae e e e S - - t

e —

pgasuraments, Twe of these ware detc:ited by pricacoré and two by elsctric detomators,

8c recerds wore take: usin; thres different amplifisrs -- a Crouch-

» -

t

i

- . y
wo ©asn sags

L

Zlmors aogplifisr, 3 model 60C =mplili ~ sné an I-F amplifisr,
The backzround »icked up by .he i'rdel €600 amplifisr was about equal to that

Aol

icxzed up ty tho Jrouch-Zlmore ampiifi:r, The I-F amplifisr picked up about 10 tines

9]

tha vackzround of either of the other :mplifiers.
The maximum backzround picke: up by the Model 600 and Crouch-Elmore
amplifiors on the primacord shots agress within 25 percent with the prediocted baok-

<. ground ( du/dt = 0.3W x 106)° However, the electrio detomators appear to incrsasze

this backzround by a factor of about five,

II

. Attezouation Exrveriment, ZRosen.

A

One shot has been made to

test the apparatus,

- VIiI., Exploration Shots., Fowler,

Several shots have been made to investigate the effeot of a confipning layer

around the outside of the explosives on implosions.

X. Pulss-loop Circuits. Rosen.




KW Pulse-loor Studisg of Implosions. Rosen, Thompsoa, Jowler,

e et e

4 vory

O o,

on this shot aléng with a perfeotly olear-cut

i

goed magnstic rescord was obtained

record from ths inside. The aotual values of the shook velccity obtained fram thisa

and the previous shot will bte reported as soon as additionmal checks can be mada,

e et

[P

’ , " In the oase of the first shot, a 300d magnetioc record was obtainsd

of the motion of the outside. However, no pulses were present on the vertical ocoil
records which would indicate signals from the iaside., In the case of the second shot,

no xegnetic field was used. A high frequeacy {~ 12 mc) loop was to broadcast the

signals from ths insida. The socope tracs in this case indieeted no rascord.

S
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Dor iss between hamiasphsros of Tu. These, wiich wsre 1/2" thick, were found =o% o
stand up under tie izmplcsion corditions {Itsm XII above,;, If further work is doaze ¢
this sort of implosion (composite sphere 1/4" thick discs will be trisd. alsa. two
high demsity (~ 10) CaFy ‘ondsd Thp ‘disos were furnished tut they have mot tasn
tried under implosion conditions,

Secticn 2.

3 N

1. Backzrcuné Caused by Cetonmior Cables,

It has t2en krown for somb tine that am irregular disturbance of the reenr
can b3 producad by the motion of ths detonator osables in the maguetio rfisldy; =23 a
result of tests at all the sites using the megnetio method, we ncw Imcw how tc aroid
this sffect, This is dons by arranzing the cables so that they apprcach the sharge
along the polar axis (direotion of field), and distribute.to the detomation points
along meridian planes. With this arrangement, the radial motion caused by the AT

blast produces no EXF along the cables.

II, Backzround Caused by HE,

mads by

—— e -

Rala, Setatron and at Pajarito, evidence is found to indicate that the method cf

mounting the oharge arffscts the field seasitive background sigmal.

Betatron shots with a 32" icosahedron show & similar peak about 10 us:¢

earlier, Cne shot nade at the Betatron Site with a 35" icosahedron shows the peak

at about the same place as observed at Pajarito,
Further shots at the sitas permuiing the

mounting methods should hselp clear up this question.,
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IV, Scale 3adzet Shots.
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. A sories of HE

e s e

‘z

Py

bacikground shots, using marble spheres, hag alsc been madae.

s e S ——
e —————

A
1)1

Seésh“ﬁﬁ iéﬁg*g;;ié;buﬁaushots at this soale showed quite zood consistency.
Ths bmockground is similar to that from a non-lons charze, but shows three well defined
spikes, and hes a maznitude in the part followinz the spikes atout three times as
sreat. An average curve of the seven siots vag made and used in interprstinz the

racords,

The dotted line is the mean background,

The spikes ere at S; the points S, T4, ST, 5T, SC, ZC, represent the start and ead

O

S
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Therse are four backzrournd tshots at this scales., They differ {rom the 3°

leps backzround:s only irn havin: & strong extra peak at about 26 usec. afisr the start

of the first spnike., It iz uow believed that this oxtra peak is caused by some
interference of the wooden icosahedron with the Ulow o thes explosive zases.
Fortunately, the peak comes iz such a placs as not to obsours any of the interesting

features of the record,

{ One of these (334) had poor foous
f

over part of the record, to that aocurats measurements oould not be made on that part.

r—————

3) o

Thig gave a very clean record, from
which gcod time measursments can be obtainedy; velocities camnot be measured because

of uncertainty in the value of the magnetic field.

4) Measurements on Above,

a) Times

The times of events have bsen measured on the original plates with

e

a comparator. i
On this soales, the times are: ring of electric detonators, emergence of
shock reflected from Tu, and emerzence of shock fram center., Also the rise times

(2A-S4, ET-ST, EC-SC) have been measured. The results are in the following tabls.

g
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The explosive trains used were:

b) Velcoities,

The maxinum inward velocity was measured from the peak of the rscord
to the base line, and corrected for the value of 1/2 (3X2-1) at that point, The
velocity change in the Tu shock was measured by the vertical displscement in that
shock and similarly corrected. The velocity chanze in the shock {rom the centsr 1

not measured because it is mads undertain by a dip in the backzround at that point.

The maxirmm compression of the zadzet (p/bo) wes also measured, .
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. V. Slow Implosions.

———— e

ea————— . s L e

Thase experinents will be of use to determine the work requirsd to deform metels at

aizh velooities, as suggested by Pslerls,

YI. Recovsry Attempts.

To determine the point of focus of a oollapsing shosk wave, Serduke sug-

- Zested putting spheres of hizh-meltin;-roint metals in sadgets and recovering them

et

after implosion.

attempts will be made with Ta and 7 valls. S
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nz Toundiiicn Tor the full.scale ohorzs 123 O
Goudvls catonator sscemblies have becn %riad out successfully on halfwscale. Dowever,
Eal

i? possiole, 1773 detcrators will e used cn the full-scale sihots bLeocmuss ol tho

timipg informetion that may B2 obiziasd,

Section 3.
Project: <Corrolation of nasnetio implosion studiss with Eetatron wori at

K Site.

I, Instrumentation,

l, Common timing mark -- Although commoan timing btlanks have been used to

tie in the magnetic implosion trace with the betatron timing, some difficulty has
been experisnced in identifyinz the first timingz blank, resulting in an occasional
timing uncertainty of § useo, Apparatus for adding a common mark to the magnetic
implosion trace and the betatron timing trace has been introduoced. The locatio; of
ths common timing mark on the traces may be varied between O and 80 pseo. aftsr
detonation. |

2, Elimination of sweep pickup-- A larze number of magnetic implosion traces

cnowed a oconsiderable amount of pickup from the eleotrical detomators., This pickup
caused saerious distortion in the rate of sweep at the beginning of the trace. The
troubtle was traced to pickup throuzh the primacord pulse gznerator and eliminated by
the additicn of a capacity divider at the input to the sweep ocircuit,

3, Second pickup coil equipment -- Orders have been placed for another

osoilloscops, fast amplifier and gamera of the type ourrently used. This new equipment

is to ts used in connection with a second pickup coil looated with its plane alasng the
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mmznetic fie'd, thus =zikiny 1T possible to sTudy the tacisround for sach shot end

- provide information concerning the asyametry of implosion,

11, Prozran:

A, lumbsr of implosions observsd by mazretic msthed - 5/15 to 5/16;

1,
8. Successiul records obtained on normal shots -- 20
b, Hecords with no magnetic tracs -~ 3
6. Records with ono lsns purposely not detonated- 2
d, Records with timinz between lonses differeat - 1
e, Rscords with Pajarito type oradle .- 1
| e e -
2. s v - ] - _
) B. Simultaneity of Detonatiom. p

Several shots were made with lenses purposely not datonateq or not simyl-
taneously detonated. The aata, however, ares not extensive enouzh to be of use in
determining whether or not non-simultaneity of detonaticn can be detested from the
maznetic record.

C. Elixmination of 'Hash; background.

A considerable-amount of high frequency 'hesh' is present on most of the

magretic traces. ihis hash appears to te caused by the passage of the detomator co-ax
. and the lens monitoring oirocuit pin wires through the magnetic field. ZIExperiments

have shown that i{ the detomator leads zre brought out Irom the charze in an arrange-

nent suggested by lcMillan and similar to that eomployed at Pajsrito, and if pln wires

are not used, this hash may be eliminated with a high degree of certainty. This

arrangement of detomator leads has been used on all of the most recent shots.

Zxperiments to determine whether or not the pin wires should be used are being\oonducted:




4 number of zhots have bsen *taken toth with aad without snorting switchaes,
The racords in gaon case 3now no dillsrsnce in amount of kash, Some very clear rooords

fave besen obtained by propsr arrangemant o 1sads, and elimirnation of pin wires, =z

—— - _

shortinz switch being useda.

D, ZIffsot of lecating Condensesrs,

A number of shots were mace in which the condenser tank for tho electrical
detonators was isolated from ground by inserting resistors in the lsads frcm the
charzing unit., It was hoped by this soheme to out down the pickup from the digchargs
of the electrical detonator. Althouzh this method might be pfofitably employed &t
other sites using the magnetic method, it resultsed in no decrease in the pickup at
K Site, During the time the condenser bank was 'floatedf, the bestatron timing beoame
very erratic, and it is suspectad that the 'floatinz' detomator leads prematurely
tripped the primacord pulse zenerator which starts a2 delay cirocuit and eventually firss
the tetatron.

£, Charze backzround.,

The dip occurs just after this drop and just before
the drop caused by the arrival at the surface o' the shock wave reflacted from :he

center of the Tu.
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} The record of this shot

e — g ATt % T emaws - llg i e

3nowsed the peak and dip in the sam: zlaces as befcre, iadicating that they are ciused
. by charge backszround. This record differs {rom similar records made at Pajarito ia
that the rpeak present in the Pajarito records ccours at a later time,

Cne shet was made usiny . charge cradle btorrowed [rom Pajarito, This cradle
7235 of tho same genersl shape as (. ose used ordicarily at ¥ Site tut is largsr and
has no zmetal parts. The peak and c«ip for this shot ooccurrec 2f a later time and the
appearance of the record was simil:r to that of rscords obtained at Psjarito. On the
basis of this shot, it zeems that “ackzround ie a funotlon of the type of mounting,
A sling *type mounting is at present beinz devised and it is hopsd that its use will

eliminato muoh of the backgrund at present observed.

111. Data.

The large backzround in the records makes diffioult the determination of

the points. This undoubtedly causes some of the spread observed in these time intsrvals.
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The activities of i-4 have bgen ceocseneratsd ca eongiaserisg znd comatruc.ion.
Tha cable shep has been expandsad, but its facilities are still not adequate, e now

nave a setup Jor vacuum improzeatinz. Anti-funzus soray i3 availabls. Suizabls wire

o\

:0 tuild zquiszent to withstand high humidity, tiroplenl

and scmpeaents are ca hand

Chackinz 2ad 1ifs tssis nave been zmaverially inorsased. Hary oir-

ooncéitions, ote,

3

iz ths first Trinity shot hsve daen revised and improved., 127 sizces ¢.

[4 9

[¢)

<z use

e
-

nurbered ecuipment were delivered. 300 volt, 150 wa, suppliss and X.7. high voltaze

(t]
B

ipplies for scopes are now mezufaotured on the outside and an adequats supply is

~

kXept on hand.

1, Research Instruments

Time fiducial - Titterton - A oirouit hasg been designed for X-site which presents e

oormon time pulse on three oscilloscopse in three buildings. The object is to ocorrslata
tho time of the Eetatron pulse, the imitiation of the l.plosion, and the magnstioc rscord.

Line Voltass Pluto - Watts - Consists of en air ionization chamber and twe tube & .c.
10

ampiifier, Thers is a selector switch with input resistors up to 10 ohms. Therw is

i1 regulatad power supply for opsration from a.,c. It may also be operated on cne 4%
volt battery whioh suppliss the chamber, plates and filaments.

n

Dslayed Gate Circuit (Blmore-Eiginbotham) - A trizzered "zate" circuit with a variable

time delay was built for 3-5. The ocircuit is used to unolamp an amplifier, pulse-
lenzthener sirouit after trausients from ths electric detorators have sube.ded and ia
tize for the proper sigmal,

Video Delay - Higicbotham, Zlmcre - A simpls way to senerate a very fast, high currsnt

3¢, for calibration of *he mazrnstic zmethod circults, is to use a meroury switen.

e 1A
:lu-.)

S B




Ltocanmot L2 triigersd This ciroult was tuill to use with the above, 1%t consists
28 21 amnizfisr wo Plow up a (ol ssrotulse fcr ¢ fast sweep, plus a commercial delay
< to ths vertical amplifisr of z 4odel

line, followad ty a fisz

13% Scope.

Safety Cirecuits Jcr Cme (iat+ts, - Tnese z2re now installed and operatiag.

IR}
]

&

Thay aperate on 9.8 R per hcur, turninz ca warning lights and siren.

- -
0

9.,

} i

eld Zquicmasnt -

Sonar lLooator - Stephenson The ballistics zroup requested this means of

agcurately determining the point of lupact of a projeotile in watsr, Three hydrophones
were spotted about the tarzet. Pre-aups were placed on the beacsh. Signals travellsd
by cable to the recordinz station, 2 miles distant. At the station signals went

throuzh logarithmic amplifisrs and were recorded on film along with timing sigmals,

4, Alberta Ejuipment

Test Unit - ‘lodel 220 -{Sands) - A circuit for onecking and testinz the lodel 220

‘ileutron counters has been desizred for cverseas uss and two units have been deliversd

%o tha 3-Pit zroup. These umits consist of a sweep ocirocuit to ba used with a Duiiont
224-4 osocilloscope, siving trigssred sweeps with calitrated speeds of from 2 to 10CO

nioroseconds per inch; a pulser with caiibrated high and low level outputs for ohecking
ampiifiers and scalersy and a pulso delay for examining the puises from amplifiers.
The unit complete with power supply is of light portable construction and is completsly
tropicalizad,

-

Tropicalized Power Suvply (Palevsky, - A low voltage power supply for general use

1

in the fisld nas been desizned snd is in production here. Input 95 - 130 volts,

oo
o

(9]




(97
473
1

$0-5C cvcle a.c. Jutzut +280 volts at 100 aa, and 150 volts at 50 ma., both rszu-

isted, “empenents ised will operate safely under all conditions, Construction rugged.

"

Survey ater - (7atts) - This is an improved model of the "super sud." desorited

last month, %t contains an ionization chambar and one tube amplifiser with tatterioss.
There is a selector sﬁiﬁch to vary sensitivity, Input resistors are 10? to lC)'11 chms
and voltaze seasitivity is about 2 volis full somle. This is comparabls with the
Victorsen as regards sensitivity, but a zreat deal simpler and more convenient, The
? super suds " has been tested after submersion and is not affscted,

Anteuna Coupler (Hane) - These units were desizned so three receivers could te

operated from ome antenna for the airborne bvlast measurements. The model 1s complete
and operates satisfactorily with s zain of unity. Yore units are under construction.

400 cycle Power Supplies - (Hane - For the job above. Conventional cirouits but

for airborne use, Model completes,

Recoiver Yodifications - (R, C. Dye) - Hoffman built F.5.l, receivers are modified

for airborne blast measurements informer work. Discriminators are modifisd and

adjusted, A,F.,C, removed and cirouits stabilized to prevent oscillation.

5, Trinity Zquipment =

Portable Alpha Air Samplers - {Watts) - These were described in the iarch 15

report. Twenty have been built and tested. Two wers used to examine the site arter
the 10C T shot. A complete unit weighs 40 1bs. This includes a battery high voltags
supply and methane tank. ilethane flows through the chamber, which has an extra thin
window,

Recordiny Gamma deters (Watts) These comsist of & G.M, tube, one stage amplificatim,

a pulse shapipg tube, an integrating tube and recording milliammeter. Ten nave been

built. These will be tried =oon on & Rala shot.




ipenhicng Zuuizmens Cfindst - Seversl .odilloations hava been incorzorated ia the

3ixtgen seophons ampil

-

ers. 7Tho ranz2 of igrut signal ampiitude has been inoreased,

(%

and *he reguendy rasrvonce has been broadaned ts permit scaling tosts with smaller
sharges %o ta mads with the same squicment., 4lso, ninor eircuit changss hsve basz

"iars., liaw oontrol circults have basn som-

mds to improve ths limsarity o the agspli

structed which will 1ive srsater raliibility, and field servicing equipment has taen

(V4]

Flozo @auzs Equipment (

onds) - Twelvs new anplifiaors have teen constructed and the
sixtoen o51d have been =odifi=d to s ive improved linsarity of Signal ard incorporating
a buckin; voltage to the circuit which will allow an adjustment to be made to mini-
mizo the offeot of the intense radiation at the zauges. Associatad control ocircuits
and field testing gzear have been made.

Fast Timing Equirment {(Titterton) - The rast timing equipment has been reiesigned to

3ive mors fast signals. This required extonsion of the sawtooth time generating
equlpment, the coding and decodinz circuits,

Cetonator Informer {(Titterton) - Greisen will previde explosivs switches to be

attachec to ths surface of each lens at a fixed distance rom tho detounater ocaps,
Seriss and parallel comneotions of these switches will izdicata the time spread firing
of the lsnses, This sizmal will “s transmitted bty hizh guality comax, to & 10,CCO

yd. point where it will bte preserted on s fast sweep and photographed.

Air Blast Wave Informer (Hane, - This is Deing done in conjunotion with Bill Bright,

Hs will use condsnser microphones which f{requency modulats modified F.E.Il. iaformars.,
These ares followed by 2 stages of power anplification which deliver 75 watts to the
antonras, The latter are dircctiozmal arrays, X2eceivers are slizhtly modified

dallioraftars, type S-36.
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suipment - - Tlzors; - Two com:

und velccity a2t Trinity hava beer d:z

&)

structica, 3Zach sst-up contains (1, a chz

-~
A

associated ccetrslsy (2) 5 chassis ocont:
vlock, with relays which #ill reducs ths
oircuit which will nix ian e longor blank:
for scope, conteinins also & simplis Thyr

Alcha Uoasursment Zquipment (Zlmore, -

structed for the Rossi alphea measuremsni

scope (CuMont SRP1l) and assooiated con rols.

off the beam onoce the input siznal has

eached a certain level,

measursment

:te geteurce ITor Earscnsll’s
izned and gractioslly completed in coz-
iels with Tlve three inch scopes with

.ning & five channel amplifisr which cannot
;ain at £, . (3 a 1000 oycle scope blanking

15 pulse at to . (4) power supply chassis

“ron sweep for test purposes.

w0 circuits have been dasigred and con-
at Trinity, One chassis contains a 35 k.v.
It contains & oircuit which will cut

The second chassis

ocontains a triggered saw-tooth delay fu-'n shing at the output an intensifiar gats

for the 35 k.v. scope. The circuit also

two microseconds aftar the intensity zatr

chassls contain safety features preventi

camera is opern,

rovides a blocking oscillator pulse delayed
» for trizzering test equipment. Both

Z a second intensifier pulse while <the
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I. E=SITE O02:2RATICNS

The ghets fired from May 15 to June 15 includs ths follewing:
e S e ) .; "
: »I\ 1\ ' S

blank snote witn nmockup (200 ib: saarzes):

\Ji

3 “e8ts of sirgls lenses with poin plekeoup lfor testinz the
»in monitoring method.
2 slab tastu, esoh with 12 pins for testing plo momitorin;.

A large oumber of enots with primaéorda to test dotonators and
time seguencs.

The magnetic §ick-up ia now used on ovvery shot, Attempts to momitor
the initiation of the lenses by inserticn of pins either in the primacords or
in the surfaces of ths charges themselves have been at least tentatively dia-
continued bacause of serious interierence with the magnetic recordas, the causs
of which is not understood. Two actempts nave been made to determine whetnar the
magnetis record is capable of detsoting fallure of one lens, out without any
definite resuits.

In the series of runs from 126 to 1L4, the detomator condensers wero
izciated from ground oy means cf two resistors in the charging line. Sincg it
wes found that this ilantroduced very.bad piek-up and that it ams possibls for
the pulse generator to be triggered at the wrong time, this practice waa
discontinued.

A spark detonater unit has been installed and has Deen in operation

baginning with run 145-

Ca




H
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wuth ran 133 & steodard tizing oip fas besn iiad to sorrolnie

the magzotic sweep with the Reray sweep: This sliminstes any amoliguity in

n

identilicatiocn = %hs ususl S nicroseconc maris.

II. SXPXRIMELTAL EESULTS AND ANALYSIS OF DAT

? The times as plotted are taken from ths magnetic rseccrds
J;;;;;A:;;;;;blsg-vThe regulta for the pericd Hay 15 = June 1L include runs
419 = 183, Ths ceneral tracd of the pointe 1s essentinlly uraltered cince the
last report; however, ocertain tests and messurements have Deen made which tend

tas improve our confidence in the measurements of both racius and time:

- Ao Tims MeaBuremsnts

In the 1lss8t report it wae shown that the time measursments as
determined from the xorey pulse‘and the magnetic record were substantiaily
in agreement with those determined from the x-ray record and the HE transit
time:. During the month some very serious discrepancies arose which wera
traceable to two different causes.

a: It wae found that a large signal was being picked up w»hich
got to the magnetic sweep and threw it complstely off the acopo; so that -art
of the sweep und some of the timing blanks were missing. This difficulty wmas
correoted by introducing a filter to remove the pickeup.

b. The other difficuity, already mentioned in Seotion I, arose
because of the isolauting resistors in the detonator condenser cirouits, whioch
were used on runs 126 - 1Ll inclusives

Corrections can be made for the discrepancies introduced by (a), but
in the case of (b), although ths magnetic times might be presumed correct, the

times on thess points aro still asomewhet uncertain; it amight be proper to discard




them in apy over=sil evaluation of the data. In this series of rune, where taa
two Zimos of moticn differed Ty mors than a micrc:econd, the times on the
o

. -
gresn have bosno iadicated as uncertain.

3. HAessurements of Radius

Variations in ths measured compression ratio arise from three
general sowrcas:
3. Uncertainties in measurements of the filme themselves.
b. Instrumental affectao such a8 blast effect on the cloud
ohamber, jigziing of the cameras, or light sources and the like-
S; Actual pnysical effocts on the gadget itself, such as faultly
initiation, faulty charges and effects associated with them.
Sincec the laat report sevoral things nave been dome to try to pin dowm
the various sources of error. |
1. The light aources for the cloud chamber have been narrowed
down from 1/L" to 1/87%, und continual checks ure made to make sure that they
ragain ia perfect adjustment:. The illuminated region now extends at most
l/b" back from the inside face of the chamber.
2: To test for the posaibility of an effect on the cloud
chamber apparatus due to blast or shock, which would exist on the shot photo-
graph, but not on the set-up, {ive blank charges were fired in which a mockeup-
was placed inside the cloud chamber building and a plain cbarge of HE was
placed between the nosee: The sams procedure was then carried out for these
charges as for a normal charge, so that under actual firing conditions one can
measure a ratio of ahot diameter to set-up diameter, which must come out near
unity if the effect being tested is small. Tho results of these five tosts are

listed in Table II and it i3 seen that the maximum deviation is 1 perceat.

% rive points in this series, for which no magnotic records exist, have beea
loft off the graph.

- N
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Thoano TDeasurementz lznd stronz suppert to tho ossantial corrasctress of the

dlamstar measurvcmeats listsd ia Table 1. Sinoce the blank test does not

precisely cimulate actual conditions., a seriss of shots nave boen fired, timed

aroucé L microazecoadas, so that no ccmpression would be expocted. .

e — A L T

This ia further

strong justification for the procedure of computing the compreasior ratio from

the measurod shot and measured sot-up rather than from tho measured shot and the

known absolute sot-up aize.
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. Lourva: Losscozmately 342 2
sagnetic Gotection: maguetis

EETE A TR " G

dernetia detection resulis

e P

Acceleration time: 0.5 nsec

Uncecrrected

\
\
\

]
.
g

Shot Noo 24, Jume L, 1945 (No. 2 Site)

- -

l

e T R

. — - s . -

Source: Aporoximately 950 g
¥agnetic dstection: maganetic

magnetic

scuiynlent

so0li &l cm bslow cenmter of charrwa;

initial velocity: 1500 to 1700 m/sec

Rn eguivalent
pickeup coil &4 om below center of charge;

£ield 172 gauss,
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HEacnetis detection resulta
scoeleruticn sime: 0.8 psead

Uncorructed ‘ritial veloscity: uncercain
3 ———— . R

1945 (¥o. 1 Site)

m———— e et et e e e

hot Hic. 25, Juns 3,

(42}
'3

Source: Aporoximateiy 835 z Za equivalent

dagnetic desection: magnetic pickeup coil 76 om telow senter

magnstic field 133 gauss:

cf chargo;




scealeration time: 1.3 + .3 usec
Uncerrected initial veloclty: 1500 te 1800 m/%e@

\

Source: Approximately 600 g Ra squivalemt
maguetic deteotvion: mAgNetis sickeup coll S om belew centzs of charza:
megnetic 7leld 190 gaues.

Excerimsncal Xesultis

Sur gJued swcurdd ovtainud. Hesults not yet evaluated.
¥agnatiz ~ostection reaults:
Apcelsration time: 0 8
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A mothod hag been devised for zmeasuriug the ==folding time i1 ap sxgliosiv:

-

nucizar reaction by means of an ionization champer feeding directly imio 2 fnw
osatllcscope threugh u long co-axisl iine of special design. Group G-& zas

-
'
-

undorteken the cornsiruction of the chamber, the co-axlal line and car¢ i ino

eleotranic circuita: The field operantior will be undartaxen by Group ==1.

: ST o s — i o = Rava +ird IR ds ?
A adls setacTlon zaulmmeat L2 pave Jiring cite Nc. 4

dtaab, Thromey, Lavine

2

5. Rala Detection Zguipmeat in Bave Firing Site No, 2

Allen, Hereson. Iverhart, Burditt

c. M¥agnetic LCetection Eguiloment

Fairbani:, Eiszenick, 3Stone

P, Proparacica of Shote (including H:3: Source Transtfer Devices, ZIts.

Biven, lenz, friadrich. Kisasse, Jordan, icCauzhe
» H 'Ss 2 ROy

-

PN
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conwtruction of Auxiliary Zlsccoronic Zoulcment

Jevelogment. vousfructicn and Testing of Ien Chambers

-

Ticccexus, Deilenbau:h, Fewsre, ¥cize, Lustzarten, Iniey, Ludzon,

3tatlc Abaorptiop Heasurements

Koonts, Zall

Timing Circuit

Jurney, Chromey

ilpha Measurement at Trinity

Rossi {general Planning of axperiment, in collaboratisn with E. Purcell
from RKad. Lab); Nicodemus (ionization chamber); Diven, Menz, Friedrich
(co-axial line) ; Allen, Nercson, Hudeon, LaBargs (electronic circuits,
ic collaboration with D. Winter from Rad. lab. and Eleotronic Group) .

Snop

Hdoloznik

Tests for Radiation Bazards

¥iller, E. Staubdb

secretary

H. . yer

S o
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2 = os7sAT 3D falilure ol the 1773, 4 sreven susstituts it te Do
PR e r~ —
cATLI sl Y ey

3. & new dsuigm iz ©o f:1low whish i3 ta bes G=7's job jointly with
S.ILY. 1f 4t L3 an axaids datozutor or i z PETH aliternate to the agids Zstonator:

It will be X=7‘s job if it is an indspendent PETN dseizzn.

177% Datonatars

Threo G-7 members have been coatinuing FESTHN work oo a joint program wich
thres X=7 peonia: It was agreed with X-7 or June 15 to adopt a water precipitated
PIZITN wnich cilfars in preparation from the former stancard by the use of mere
“:luve solutizna wrd inverting the nro:edure of peuasisg tho PETN « Zcotone

soluticn into the water. The factors governing the cholce are summarirzec belcow:

———— e

Pressure to siva

this <snsity 1s reproducible to about +i2 percent. Thoermal stability is poor

~

sizce 2l hours at 50° C begins to inerease the thresnold.

The new standard water precipitated PETN sewma toc cohers about aa

woll ae the old at a depsity cof 1.00-

Praszure raproducibility is the same as above. First tests indicuze

2ility is bettar.

N




- SCL. sowmelciteonad FITH saffers Ivem o Too ascisively losoouint calecs
et LT Zdies mot coasre =3 well ws the other Two Tynes even at locasities as
zreat aa 1.Z2. resdure Lo schiave a given dems=iyy varise oy 100 poresut.

The low and raproducibla threshold of =hic
13 cmo wi 185 sreatoast advantages. Therwmal stedbility 1z somparutizaly

ciomiicns . 2 days wt 70 having no effsst. Zocauss of
alslsrats vaptilation would nave to o9 providod if this method wers used.

It is clear that the idsal form of PETY has not besn a:rrived at as
yo%. =7 will continue to work on the nroblems, first of tighter atandarcization of
the FEZTN agreed uopon, unc 3eccndly te arrive at a type poasssasing ull the ad-
vantages of the several types.

2064 Detcnators

To provide for item 2 in the gadzet detonmtor progrem, we have plaoed
ia the shop an order for 2000 detonators having the essential pnysical dimensiona
of ths 1773, T

They will bDe attacned
physicaily by the same device intended for the 1773 end will ©s commected by ¢
splica.

Azide Frecpgram

Lead Azide may be used in spark gap or tridge wire dstoraters and

s

. the indicationa are that sither ikind will give good timing:
Simultaneity lirings for the two kinds have totaled about 1CGC
detcuaterse, but cus to mzchanical difficulties connected with the 20,000
2371 ioading pressure, an svaluation of gperformance cannot Le based upon that

"t

The cdata =0 ba quotad is from the last aix shots of seach tind ¥

.
g -

iarce QumSwr.

Li




sgvcnztor ads i zarv: LLOWR Te L4 mpchazanslily Eound uad usiag our best

The sample 12 too small to be sure that the differencs is

. ————— e

signiticant.
The capacity threshold of the azide sparik gap detonator iz 50 to
100 puf, and they can be set off by the static char’e on a person under exceptional
oonditionso
Qne can safe ugairst tiiis undasirutls c#nditian by usiag a
parallel condenser and resistance to divide the voltage of an accidantally
agpliad charge and to permit it to leak off. However, when such components
aro dasigned into & detonator they bscome uureliable due to their smail size.
He believe that the best way to safe theze detonators is to handle them alwaya

shorted. Adccordingly, our tentativo spark gap designs include ccannscctors whion

autozatically siort whea not connevted-




. P
) Tha owl. oz Doiige LUC L2E3CLal6F c2u Do o2sb ool D loue Z Az
) LG L5 Lonisiiunt. AnInig s o.lp¥t ascidsmts involwving primnot supslics ia The
Faylinsod UeX 7o sef¢ again ¢ tThnls, S C: lauriiden suggesitod 1 8ariss upary
San 2st Tor 1700 to 2000 voi 2 nov in contact with thic sxplocivz. Ths oridge
wire aheit justaed uhavsy wers snst with such salizz:
lng cupawily thre nold in ths azide tridze wire veriuis wath wiss 2lis
.2€ voltozs a Jzw valiwues of 1:ich ers:
fire Zapaoity Volita

5omil PR Aliow 001 @t 7200

" © ] -Q03 2700

s T -00% = 8000
" v B =004 5000
" " 4 01 2800

aon 003 = 8000

| < b s 01 L‘boo

N

=

30th kinds of azic 5 detonators are belng designed here for the ga:
C.I.T. is working on azide br .cze wirs ds“izns, and the choice will pgrobably aa
vhat type unless the snark zvp proves to be superior in the next week.

Fleld Servics and Production

Ap average of G650 detonators and 30 explosive switches per week hzve
beeu iistributed to field sites. IThreeo hundred fleld servise detcnatcre per
weeL 1avs bDoen used far other pur-osee and 550 1-E 5°a have besn muds per weax.

Thees are lergsly used iz the PETYN srogramc
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wirmuits. Strners cavs Deea sus §3 D.cudo o4 equiomenl 83 1D caleg wASTS orimee
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k¥inz seme of the
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2atellaliozns 224
et
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clent coasideracion o

Zouth Hzsa has
oxploeiva gpractice. To remedy tais, s Ge=Y
%e nave enlisted

afe
2 tha jsb of sstablishing safasr practicss,

-

and charged with
naip of ths projsct salety commitios a 4 Mr. Xershawis ofTico.

i

¢ Sarety Commitias hes basn fuormed

the
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diffcrent Hdentical™ shots using 12 L G0 N lenses have been obe2

i3 to o noted that the 4dif
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3

cords are tecnnicaily excellent and the 137 differencs is bel

In sight cases of duplicate an

farences of =28 muckh as 9% betwsen veleoities
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Four slinz were slacod under the top detepatien poirt and Iour uvnder a 4tripie in=

pein® Lo measurs theo velocity., The veslocities under the Twe peinte werc the

sawe (L2L.0 moters/sen) and the surfzoce uander the top dstonatien zoint lsad tis

under ths

<he innexr

iriple interaction peiat by €.l wasec.
”

<

Ca this same shot, tweaty=feur pins werc zlaced at a distence of 0.4 = Irem

surfece of the “uballoy. 3Several pima were placed under detenation peinws,

interactisn points, and at selectad "randem” points. The twelve »ins near %the agex of

he headsaphers re connected to give negative pulsss was early relative to

neeltive

oy

zdgs of the hemlsphore may have Doen presont. The greatest angle o:
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sulses indicating that some disturcarce from the rarefaction wave
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Twe o enrle smewro Jirsd o astortine viother che walecd Uy of tns hriispacio vaz
e e
é [P N A B - et — s ™ R . . e EoA —
bwine al{sct=d S5y tis marelactiar wave {resz the adgos
- P G T e ‘ PR - o4 FAP AT Q .
In the ¥irsw phon, foue zizs wers piaced a2t the epex end I2ur at oY 7 Iresm
;o - PR - 3 [ B o . b P : — o &4 2 non - T
i%, Iz the socond, Iiur pin wure plased et tho apox =ad four at L:i® fream iu, X
E. \ O S T A s - + N i o A £ 0 . — P % o -2
zesas certain waed the rarein-vion tmave ewuld not allect thas veolecdwy at the anux., If

the velocity were the came . 357 27! as at the apax, the comeluaicn wsuld be that =hs
rarefactico vave did zet afl the weiseity at this angile.

The rzcords obtaincd coe such what he coaclusion is a 1ittlz unsertain.

However, the velccity ot the apex uppears to bs at least 107 faster than a3 43° 27 ou
appears to bz the samo at 457,

11, LENS TESTING = NO LIKER: {V.A. sedzel)

It vas cuggeated by Mueller that ths discraspancy between the calaulatud azd
ebserved transit times through iens chargss used in the betatron woik might havs a5 a
contributiag fastor =z deiey ian the iznitiation of *the Comp. 3 inner charge by the naras
£9) composent of tho lems., Iavestigaties of thig delay is important because sven o
fairly smail delay with infimate contact s>etwes:z the lens and inner charge may i:piy

sarious delay cr svea loczl Jallure il thers ars small gape prasont.

* . o e - - it A HE - il .~ Maed o on
Protizinary tests vers aade on oz 2 pontelite cylinder 27 ndga.  WRiavad
e i - ey — F— e = L, ~ LI R - [ T I TR (SN
agire of Lonaulated wirss weto lnsesiod Lnol nolea @rdllcd 12 cho €RDLIIRTI, o
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Cieatel o voleesty 8 7C00 + 200 poesc.

hen, at darley's Lugeestien, o shot was flred ualng a 2efsup doiiimow v

Hoifzap end Yartin or the siudy of Cemp. 2 initiation by Barzicol 4z ziazme gecmurey.

izns foilowed Uy a disc =i Jomz, L,

This arrangem:at seczlated ol

]
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4
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e}
P
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disc of baratsl, anc srother disc of (omp. 3. Holes ware drilled to varicus dorifs ii=
to the boticm disec 2f Comp. 2 and inte the barmiesl., It was chserved Lhat there vag a
o

goed f£it vetvosn the baratol and Comp. ¥. The cistance-tims curvs sbtained from an ex=

cellent receré showsd wo straight lines. The crne in ths barated icdicated a velzcedty

ef 5780 % 200 mjsec whrile the other in the Comp. 3 indicated 7950 # 207 ajscc.

ND INITIAL VELOCITIES Id METALS; ({V.i. ¥edeel and J.Il, Roveris,

[
AN
o
(%]
8
13
Ira

’

-

A final analyveis of all data obtained en Al, Cd and Po leads the fulleving
gaceck end initial material velocitiss.

Sheok Yeiocity Initinl velocity
I \ 4
(mss0¢ ) (m/zoc)

Alupinum 71CC » 200 3800 £ 200

b

Cadrium 5050 = 200 250G £ 300

Load 420G 2 20C 300 z 300

)

o

There gosmed to be little apparens variatisa of shock velcciiy with dixlfers

slate thicimzas and types of shargs used 30 2ail of the data availuble was

- 5 - e R - s % 3 ma L m Y . . =d Li 3w o -
g7araged Lo $ivs Ths above rasulis. Fowsver, tho 1nitial velccitiss sscemod guisns sons
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£ wycalex werc chesked during the past

stranght zins were used to zive the zaverial vslociity of ths =%scd, and ITcoic-
pir comblmatisng of tha tyse dovelopsd by Neodeal and Roberts were eavloyed to give the
meterial valooity of the Mycelsx, For the stssl plate, the materizl velcsity is C5C02,

20C m/sees
diffsrsnos

YA
'Jla&\'}c

-

ic fair agroommmt with that csiculatea on the basiz of known shock velocities and the

for the Hycalex, the materizl velocity is GCOO 2200 m/Bec.

in 7eiocitiecs, it soems provable that the Wycalisx spalls avay frem the zteel

[]
o

acove aatarial veiocities, This agrecasnt indicates that ro appreoiszd

VELOCITIES

USEFUL 70 TIE INITIATOR PRCGRAN (H,W. Hewson)

I% was Jound shat thoe cbeserved time between tha foll pulse and the {irsi

addition, a thin oil was placed on the upper surfacs 2 the stesi

srogion

2CQur 3.

&8 reported last month it has been shown that steel tins aro able To peue=

trate through 4 sheet of Mycalex (1/12" thick and censzity 3, and into

’

ecords are go2d whea the stresagih of the shocks are light, Howsver

»
L=y

steal plate.

when heavier

appliad by moanz of a plane lens, the Eycelex tscemee coacucting and ths

i - ER N R 4 a~ PO, A EN - P - 3
sres are diflizult To imterprei. Thiz mads the ocxparizent dlsecouragd




3r the steel, 5GCC m;ésﬁ, Syesuanble She pins dometramtad but the tlze wiosn the shock

v

w176 Ctruck ths steel could not S devtermined azcurately srcugh te vell whather the
pioa were bSeine oreden.  Surther zooeriments will be —uds Lo check this noint, The
psxssratios of 22zt platss w41l also bo teo3ted.t . )

JoT IXITIATOR EXPEURIMUTHETS: [ H.VW. Newson,

- 0

<

28548t this ozpurimsn® the jot velecity, shock velecity and material valocity dn beryl-

1dum have besn measured under the conditiens of the experimsnt. The erplosive vaz a

1" dda = 4" leng whieh wax Zdetonated 2t cne peunt, usicz a keryilivm
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6. PROPAGATICN CF TEE CONVERGING SHOCK WA

WAVE IN TEE SOLID GADRGET: (D.¥%., Fremsn,
.G, farshsil & J.H, Rebaris)

' intervale
bsiween contacts woro 15% lenger than those predicted by I2M calculations in sach of
two snots.

aai time waa ottuined by & pin moarly toucnirng the lirar
tranzit tiae through the

2 th

liner.
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22. COTEPALL TIMING HCASURMNSHTS: (D.E. Froman)
> From the dimensicns of tha
izrses and correspocding inner chargss, and the detcnatior 7olocitios it is sxcec
thet the S-typo takes J.4p-s6c longer than the 5-typs.

. These corrsctions ars emall, but errors im tham cesrizirnly co

2

23, SPFICT OF DEFECTS IN THE CCLSTHUCTICX OF A GET: {D.G. Marskhall)

The denetrations of possible jets produced dy air cavities i thc gadge
investizated by the pin method. The air cavitiss were procuced by drillipg 1/1€"

and sartially 7illing them. The cavities szach had the form of Twe cones having a

atri-

t vears

holes
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nanetraved the stoel. hon the

cuator of the ca

Q.2C0C" from the insics suriass of Tthe ateel,. then 2o jots were tisorved.

sguater of
abous twisa tha

fron these resulis that 2 1/18" hols in the tampsr

fihen this vms imploded a jot

mejghberinz surface by absut 5Gi.

A Drogras has besn initioted
which 1lie in the directien of a cenversing choclk

9 zagnitvade as n‘znt be expected

-
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the pulso nreducod by ceatazse

g ontacss,

isoity of the noigeboaring surface was obaervel.
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Ths crack is 215" dsep and subtends an aro sbout 237
iong on ﬁha inner surface of the lirer. 0(ns or mere archee are placsd under the erack
and a group of pins were situated to one side of the crack unifermly sproad over 1 ecm
intorval.

Reaults To cdate imdicato that both 11 mil'and 2 mil cracliz srodues Ists, The
2 mil crack jets even when {illed with silicone grezase.
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CZZCP G=10 = ¢, L, Jritchfisld, Zrzun Leader

Juns 20, 1945

Tiie privecipel devolepnents curing tho paszt month hsve been in modifyinz the

design of the urchin indtiator and in setting up fer accepianse tests of servics units,
The medificaticns in dsaign are chiefly inspirsd by the membsrs o: CM Division who are

rcsponsible for thes actual a2ssembdly of 1live urchins and zay be surmarized as follows;

There was difficulty in ;naking the paz-'t.a. £1t to-

gether, and it proved impossible to close down the cuter case,

. Accoptance tests are being currsntly run on this urchin,

iy
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The pregent offerta of Sampsen’z section in preparing for rcutine tests of
service units inoiude: 1) vibration tests (instrument complsted), 2) leak test, 3)
tackeround m=asurement and calibration (in cooperation with G-engineers), Ly} tempere-
tures diffsrence across the urchin and 5) gamma ray measurement of activity for possible
fisid uase,

Ths research activities of the greup have been slowed down considerably by
the effort put on febrication with the result that no report on these investigations

cen be made,
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GLOUP G=11 = J, I, Xack, Group Leadsr

Juno 2C, 1945

Z, Kipgran teat and related imzirumentation - Srixner

Furthsr recommendatiens havs been made te Shapiro. 3rizeer has visiged Zinge

=2n to give insiructiens to czmera operators, diagnose troubles, snd advise on tech-

2igues.

T, Trinity test instrumentatiorn - Mack

Abeut two=thirds of the effort of the group i1s now devoted to this test, .
recort of our actlvities in the 100 T test and a progrees rsport cn ths noxt experineznt

w41l be feund in Li=2E9,

Lo Swacping-=Image cameras - Srixmer

The evaluatien of the variations in image velocity has becoms an important
problem with the need for accurate measurement of relstively leag times (about 100 ,.s).
ixperimental methods of calibration to supplement our calculations of these variatiouns,
incidontally using internal calibratier methodas to slimipate uncertaintios from
possible variastions in lens, slit, and prism relationships, have been propozed to
Linschite.

Muitiple slits have been prepared for detailed examination cf high explosive
lenses, to aid in the determination of the arrivel of the shock wave at spherical sur-

2

faces,

5. Oscilloscope cameras - Wahlsn, Ilteld

We have exhausted our original supply of fifty oscilloscope cameras, and

twenty={ive more are cn ordesr. i—
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iIsiore, with the ald of our large comparator, whdeh is deosigned for ccoomardorsnol
woe accourate work wna is relatively cumbsrzeme. 8 have propoesd a :chemu Jar reac-

wita tnc aid of specizi reticules furnisked by us, whick promises wo produee
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spvoily reliatls rezulits with rmach less work.
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