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The diccetive of tho Livislion has heco sxatended to includs furthes ois
wonsiZilltles in sni procursuent of the tampsr ssszanly,  In asrder oo oo o
2t othiess Junshicns and to prepers o Ehs as5cudly of Lhe etive maierial sna s
Por the Irinmity oot cud sessizla lazter shotz, Sclloway and worrison cf Jroup .ol
1272 s3sn 2232intsd frojeat Insipesrs Jor llic implesion j2dist To raprasent

23

ne Cirst critical asseably of 29 enriched metsl in a #C and “e tamper @

-

made by droup ¢-1 on April 13, &

P

w3

ssudo=-sghiere containing 25,2 kg of/@ -stage me
wes constructed from 0,8" rods and cubes, This was surrounded by approximatsly 4
of WC and 8" o 7a, A critical conditicn was rsached before all of the e on top
hed bSeen sdded, ‘Slnce in a previous assembly 24,7 %z had not beem critical, it we
estimated that the critical mass of this assembly is 24.9 kg of U with concentrats
of 78 nercent 23, ‘the over-all density was 17.7 g/em® and the 3C tamper dansity
i very rouzh weesurcaent of pseudo-cylinders of various heights and diameters ind:
cates that for the equilaterel cylinder the critical mass is Z psrcent jreater, wi
for one with d/h = 1.6 there is a 3 parcent increase, and for h/d = 1,6 there iz :
8 percent incressc over ihe pseudoe.sphere, A {urther very rouzn and preliainar&
meesurement indicates that 23 ¥z of this mecerial stacked in the form of a psesudo
cylinder can be assembled without reachin; oriticality ia a mock=-up of the zua ta
This assemtly, howevor, is of slizhtly srsater diameter and lower density than ih
anticipated tarzet which, however, is expectsd to contain somewhat less materizl,
The firzt critiocal assembly of plutoniwm was made on april 21, Incroas

amouvnts of the t ¢ plutsonium nitrate in nitric acid contzinsd irp e double flasx w

impersed iz & larye water tank. Ia this condition, & critical condition was act

o
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an. the estimated critical wass at a conceniration of aporomins o

43 g3 fuopor leodes i1z estimatad to be near 500 gms. Tho assembly was rum sil 1L

~

ZeQ hlocks in the =z2izhborhood of the active =waterial,

fozme Jurther werayv snotozraphs have bsen obtained by droup 5.2 in the oo

2ospall jots.  Ioticoduction of o Y baronmal pad has kheen found te dscrsase ths L

ollect, but wus nlso Jound to decresse considorably the velocity o
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dueini the spall,
Searly all of the eTorts of the photographic x-ray work havs been dgvois
ts the study of the mechonizms employed in development of initiators, and some zozn-

sidorabls torminal observatipns hove been made as well.)
1

_ ? b 5 el

© e i el

t
T . I ! Be of tiils shaje

was -coeted with zold to be easily observed by the flagh x-rays. Under the shogis

used, there seems to be a squeering aotion which does not.seem to thin the zold
coveriny;, Zhotographic xe-ray observationz have also been made on the sjection of

]

plugs of Be and their velocity zeasured,
R
Some experiments heve elso been carried out to obtain some iaformation or

the possibls distribution of earth after the Trinity shot. The rssults here soum 1

be dependent upon whether the cartn hss teean wet or not, and only uader this
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sotung have now teen nade and have teen ftosted toth nor:

ad im i Tisld,  uch of the effort cf drour J-4 has in ths past menth haen soond
in Szig vork und in tho developament o slectronic gear for thas Trinity test, Toiiz
ment Tor usze at other Tisld sites away from Y 1s bojinning to tzaks a considercdle

glfort on the part of ine zroup, LR
—— — T o
— a~ e - = - L3 L v } .
_ A collapse curve in the n:ijnborhood of *ths
-

expected minimum radius has been obtained. cing all data which are summarized iz
the group report, the points show a consideratle spread. Howevar, these data ccata:
nultipoint detonations and a number of reject lens assemblies. :then these lattier

p0ints aro extracted, there is but one discrepancy, and this guits a bad sne, ca %=
< L z 3" 4 ]

collapse curvez, The orizin of *he larze discrepancy for this single cbservation is

".:.'.5?‘2"
not kmown, . _ - )
[ VR e : - L ¥ .
Insufficient data have so tar
A b g = e e ae -

tcen obtained to ascertain ihe spread in experimental resuits and 1o deteot with

ceriainty any fluctuations in the perfection of the imglosion,

o thess experinents indicate that resasonably xood ~ssu

czn be expectsed on this larzer scale, althougn the first picture obtaimed was guite

weais E——
a~d
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telin Temcerature effeciz, and beccuse of the rather low safeily faolors with ths

unii, work has rgen recuaeed on the lcad azide spark devonators.

LGumcrous nemischerss with leas assenbhlies have been shot in ths post cemth

DY Jroup =3, )
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the lattor cose, hovever, the photo :raphic wori of Ioski 3ives definito indicetions
0
2,

4.3;

jets. This volocity is in extraordimerily ;ood agreement with that caloulated

by the theorists, {jma _ T
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In this cage, two shots have been made and

e

UMY v e 2 -

evidance ’ound that wnile the“veloc1tv iz the same at the adze of a lens aﬁd uncer
the center, in one case the intersection was 0.7 usec late and in the other 1.0

psec early relative to a point under the center of the lens. These shots were carria
ocut with second quality lenses, but a similar shot was first quulity lemses fired

after the group roport was written shews a similar sffect.
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and “utelloy, as well as the izmitiel moieslizi
velocities, dJome variation in ths resulis has teoa Tound [rom smell changss ia che

detoanating systenm, and ithese discrecancies are bein; further investizzzsd,

€]

Yiaricus msasurensents of initial velccities ol surfoces lave Tesen maic o
use in the initiator worx, Theseo mve bLuen nesded to ot some idea 37 the viclegace
of shock in the various Implosien tests. leasurements have also teen wmado te soudy
the ejection =f Ba pluzs from flat steel plates. It is fournd that the sluzs are

ejected at 2200 S/ssc coempared to a velocity of 1400 E/%ec undsr tiiese conditiiozs

for the steel plate. The Be is found to move shead of the steel bty a time wiizh

B o S U——— o

L

depends upon itne shape of the Be pluQQI.

i e

These observations are prelimizary, but are of considerahle promise in the study of
initiators under conditioms of hizh ;hock°

The dovelopment and oritical exemiration of modulated initiazers has Teen
continued by droup 3-10. With direct proof of a modulated initiator almost impczagit:

to obtain except in the firing of an actual zadget, efforts have been concentrated

on carrying out partial proofs and studies of =mechanisms as near the Iinal cordiZion:

us possitle,
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T The first ezperiment-ﬁas been ocarried out to sxmxmine the emission of
neutrons dowa to & few millissconds aftar esgembly. This hzs been coserved in =

gun szot with liicodsmus type initiutors, and no evidence for chanze in efficicrey
obsarved rom a few milliseconds cn, It is hoped in the future to test other it pes
of initiators either by zun assembly or, in the case of jets, by sheel jets prcducsd
by the Lunroe oflfect and found to ocarry the measuremsnts to somewhat shorter tims
ntervals. In the cuse of the jet offocts; it 1s elsos planned to cerry the otsar-

vation of alpha particle on the jet to the microsecornd times, The obtsorvations iz

ths millisecond intervals should eliminate at least some of the secondary elfsais

whicnt it had been suspected mizht jive rise to the hizh efliciensies in obser-
‘"r‘_. ai 0T

vations of hot shots, R
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Similarly,work on ths
shells type initiator has been dropped except lnsofar as study might aid in cue of

the initiator types described abovs.
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205t =7 the s forts ol Jrouz :3-11 have tcen dsovoted to proparations or

the eotlienl cbservations on Lhe irinity teost, Yost of tho photosraghic eguirpnons
w11l ©e In operaticn vor a 1SS ten zhot in early Jlay. A rsw addit

cosegrvatiens nave been rogussted and are now belng prepared, but ¢

the iastrumsntation is complets slthoush & considerable emount of i:
still needs to be dona.

The sroup continues to provide specisal photo;raphic service, and recently
the requirements for developing special motion picture film have conciderably
increased, Some further improvements have been made in the optical instrumentation
for soms of the field ﬁ¢rk at Site Y, but this has recently been a small part of the

efforts of the zroup.
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‘hs appointment of .l.g. Uslloway and ¥. .lorrison as grojscTt snginecrz for

¢ within s-1., C,P, 8aiker was made deputy

o b

leader, and 3,7, Teld Look over “rom naim the responsibility Ior grotlems of nuclear

v

sefety. L. <lotin will be in char

2. Sefety Tszsts at Jmess - C. o, Baker, i,7, Zazhlian, J, “upferberg

o taests this month.

&3]

o 3Safety Tasts Outside Umega - C. P. Baker, H, I, Lazhlian, J. Zupferberg

sone reguested this :zonth, Apparatus is availabls,

Shelved.,

7. Feynman Zxperiment -

70 further work will be decne unless the tiane scale measurements :ive

]
unexpected rezults and thuc indicate the need for more information.

’

8, Hossi and 7, I, Txperiments -

<111 be sturted in 2-1 in s day or two.

11, Delunyed leutrons -
The-measureaents by de Fofiman et al. mentioned in the last monthly report

4

have been reported in LA-252,

12, Critical Sizes of 25 .Jetal “ssemblies - Jroup

i self-gupporting chain reacilon in 25.2 kg of /3-stage mnterial in 4,35"

of NC, surrounded by six inches otr “e was obtained on 4pril 15, The critical mass
was found as 24,9 T .1 k3. This corresponds ito en averase of 78 percent of 23, =
/

stackin; density of 17.7 und a tamper density of 14.75, and hence means that <tho

standarcd crit is 14.3 k3. . oD









T/4 adler and T/9 layers

1,1 Spulls, In account of the rijher priority of the initiator vroblem, spalls
fave only Lrisily Sesn studisd. The main zpoint wes Lo examins the edfect ol replac
ing & £ laver of ths Compe ¥ in = nermal sink shet by a 27 Zaronal naed, Fheilozvaph
sers taken with valuss of a of 23° and 39, {c¢ is aalf the anzle sudtended hy tho
coosters zt the slute,,

a) “or 257, the jsi spall sas reduced in maznituce by = Pfactor of
2 or 33 for 3° , no jet could be distinguished.

b; The scallinz was zreatly reduced, i.2., & possible single spall
lamine could be fairntly distinzuished.

¢) The plate velocity was spproximately halved.

1,2 Jet Initiators. The peneirstion into steel of shock operated jets rrom a
1/4" coprer plate, the depth of the .umroe cavlties being in all cases 1/8", has
béen measurcd or cone anzles 09, £45% and $0°%. All give jets, with 15% zivinz tas
ireatest penetration,
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suvities raduced fram the usuel 172" uepth, down to 3 depth of oculy 4
Ziperiments have zlseo becn mnde to detect wud measure tae rtenetration of
ael mooTa s fats in % - NI 1 - o . :
zhock sderated jets in hoeryliium, Javities 1,37 d:sep, of imecliudsd =zaosle OF -nme 08
3 111 N - Py - - = 3 bl " <7 ve $ " -
in I, ceryliium were excited by the usual 1.1/2" diemster 6" long sentolits
. - & e - g - Toad- f ke T . frep b - -‘ 0 .-
sylinder Jets were shtained Trom totn cavitiss, the cenetration rom ths 42 jot

into beryllium beingz the

jet 2t 1/4" ranre penetrated 8 m.

)
1o
(@)
e

Snock operatsd jets have now besn observed with the following mmteri

zareffin viax, lead, copper and beryllium.

In colleboration with Jrcup $-10, a jet ol 3e from a 45° cone penetrating

1o

into steel, has bteen detected, excited at the center of a 3" screwball, This will
presunebly be more rully reported in the report of dGroup J-10,

In preparstion for tne experiment or measuring the neutron ef{ficiency
attained when a Po jet from a true dunroe charze is fired throuzh a 2diaphrazm in®s
2 beryllium block, & cold experiment has been made in which s jot was successlully

fired throuzh a 2=-mm hole in a steel diaphragm, subseguently pemetrating mors than

1/2" of cast Be,

- e ———
1.3 Urchin Initiatorsg

———
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2,1 Srazps-nuts initlators,
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o — L .
B 7 A photograph, taken twenty microseconds after the

———

’

shock wave had struck th upper surface of the berylliﬁm, is shown as Fig. 7. 4
rough measurement gave for the velocity of ;teel 312 meters/sec and for the berylli:
1510 meters/sec., The ratio of velocities is 4.83 whereasg the ratio Af densities of
steel and beryllium is 4.3.

The beryllium can be seen satisfectorily, and it is planned to make many

shots using beryllium plugs of varicus shapes and a steel pusher plate. These shot:

are aweiting delivery of plane lanses of H.E.

e
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s rporoximnialy as expoctol from the soaling lsws, sub thav uzZcer the impooi ol
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explosion ths earth nad s tendency to comprsss permnuantly into a1 subsiance 1l:
y E £
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over sround waien hos been ituorousrnly coxmzucted inte an homogsasous niss, and oo
=Y <t (oAt .
SSLE : = : :
T S 1 o ande o Tam e - + -
nitted To dry out almost comzlictely.
m ley 4 ER) M T S em e Sm g m yrm . 2 * U,
To dats, the Tollowinz tTysos of cratgr favVe DE2n 2LSOTVRL e
L ~ o s A= 9 I - Bl - 3 e 1vredy 3 e —y A - S T T
Lj o grater st all i3 ormed in dry dust and o geouring scuign wlools

tlows away the surfuce layer of a2

2) In materials such as mud, which is wet enough %o sct lize a plasii
a'crater of the diameter predicted by the scaling low is mude, elthoush the dunik
of the crater is likely to be gres%er than predictsd. The prollle of the crater
approximetely as shown in Fiz, 8,

3) If the materisl is dried out enough to be highly compressible zxnd

e
7]

it has some strenzth, then the crater tends to have somewhat less than the predicted

digmster but o profils which shows that the major effect has beea cre of comprs sizn,

3

S5, The crater shows

-
i

-
g
i

Uk
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N
{

b
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i

The profile is approxinately as shewn in

slizht evidence of removal of matter. A more or loss unpredictable 2mount of snatuer

ing of the compressed earth is usually observed in the bottom of thc crater.

a.d

The desired conclusions 23 to the earth density in the air 2s runctiz=ng
of time and position have been sidetraciked because of the sensitivity =o *the

garticular conditions of the earth.

3, X-Ray Equipment -

- b

uykendall(in charze;, Finlayson, ‘an:zsness, T/S Seanlucer,
/4 Rilburz, I/4 Frice
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) LIneTie ize ztonlora tubes were jiven 10 Jlzsaes each uws .
Siode, wne 1D ndellloanlo fiughes e a3 oa sriode sith YO0 onm urlojssr resistonae
Tz owitecvive wl > Yazal (roT, Its sonzral Zhase, €he integrazsad intensity nru
S oaurel, and aflcctive wavelensih [shotogreoohic sten wsdze) wers obsarved for czzl
Iiasgh, The reosultsz seatter os Ls sxpected Trom ths statisticsl mautures of the tuxa

the =z ‘3 repor% is Turiaer confirmsa,

1.e.,, The sreseunce o tThe mopetic leid cuuses in zeneral a2 severe reduction iz
intejrated intengity. [lrom uhis survey it is possible to choosc thre=e tubes nzvin:

Jockl spot size, end integrated intensity adeguate for study of
the initiator =zction at P-site.
Experiments are under way tc investiute the mechanisam by which the sresen:

o
[t

of the majnetic rield reduces the intesrated x-ray intensity. The tube curreni, tia:z

z-ray pulse shape, and *he integrated intemsity thru 1/8" steel and thru 1/4" lead

will be ooserved simultaneously for f{lashes with and without applied magnetic tisld.
A pew oil container for the x-ray tube has beem built and installed in

the F-sites wart, A magnetio Iocussing coil and pulsing egquipment to synchronize

with detonation of explosive are beinz installed.

3.4 Surgs Jenerators and Timers., £ 10 HV driver for the 285AW pulse transe

foraer has been desizned, built and tested. The auxiliary surge generator for
pulsing the cathode has been built, The timipg circuits are now bsiné tested,
Successful oscillosrams of the current pulse in the surzs zenerator Lave
been obttained Irom a balanced line and non-inductive resistors between the griund
sections oI surge gfenerator coadensers., Pickup has been entirely eliminafed and
o

the equipment is ready for routire use, Superimposed om the 500 T oscillation is a

very ni,

K
-~

1 frequency cotnponent (about 2C megacyclss; which has teen provsa to be 2o

secondary oscillation thru stray capzcity to ground of senerator slzaents.

OGipimininiee
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1y, after modidfi

3 > K i = ‘- . 3+ 2 U e =
3.2  Lom Chamg=r igzaltors Jor A-rslr

rz2ting ion czhenber:z are now 'vorking sttisfactorily.

Trhe sweep circuit r'ar +the pulse shape eguipment has veen redesizned and is now

=
€
.
«

reedy Jor test,

4, Jeneral Taciliities et P-Site - Clreckeriin charge,,?/3 Ritner, T/é Whitwortin

White, varn

ired vt F-site has been reduced thils zecnth, ITais

y
rhy

The volume of charzes

Tuck's work to initietor shots, 1A consic:

S

I¥e
w
l-?

stems from the chang: in emphesis
efTort on the part of the I'-site crew has been necessary to jet lacidllen's prozram
rolling.

Changes in persomnal include the additionm of T/4 ¥hitworth, who becomes th
Assistant Field danazer at P-gite.

The photographic facilities are over-crowded and our photographer has
asked for an enlarzement of the darkroom., This appears to be possible without too
nuch expense by walling off the arce now used as office space in Bldz. oo. 1,

The mazezine hes been emptied of a2ll surplus castinzs except the
2860-10C's ordered for the counter prosram. iarley has been informed that we have
24 of these castings and.he is tryins to find some jo00d use for them.

Tﬁg orane »as rsceived from-C Shop and functions nicely on level sround,
Some improvehents which we propose to make outselves will make it useful on zrouad
that is not level., imcidillan's earth experiments would be difficult without the

use of the crane, ZX-sites has also borrowed it on two occasions,
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Shock

Fizure 7

Pioture taken at 20 us after impact
of shook on upper surface of steel
pusher
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Time "in2 ease siorts moving and Tioosks the . Jor thz zeecond shet, oosLoon.
Zinitor woo inmcorooritoa i wnpliller.  Che magnetlc Jield lnmo thlrocase wen 3
sSeugs and The racord ghous fromothe sxdioding sagnosiu shel.
Stscui'gs tha imvicsicn rzoord. .
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e o -
it appears ‘reom these shots that, 1{ 8 magnetic record i1s dasired ez
Trini=y, one shculd nlan on using s plastic case.
"X Ffulse-loop Circuits. Thompsor snd rowlsr.
A, The impedeances of severasl %types of pin contacts and ‘et econtazts (Lwe taeets
Cu sevsrated bty Scotch tape) have been shown Lo te quite low (&L C,37M4),
2, ork s progjressing on the desijn of smell senerators,
XI., Static Tamzer Ltienuation leasurement ol Pulse-loop Signals. Tzoagsoxn.
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- £I1. Pulse-looo Studies of Implosions. Thomgsorn and Fowler.
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The usual maznetic recsord une one pulse-loop sizmal were cimuluiiiccus
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“he resulis are sumrarized it o time scales shown melown
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chtained,
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The intsrnal consictency of the two records is probably as zcod as cen e
expected with primacord detonatiom.
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iznear surduce of the opgosite nemlisphsre 4t a joint where jets are nol exszotid L2

"

aceur. . simulianesus arnetic racerd was alss obtuined. The recerd of the Lo
signals was consistent with that Irom the exterior surfece and indicatus nc s:zl.o

jet appeared et s time 9.4 usec, z=fter ths bezinring of the implesion. IThis i,

of course, a preliminary result.

1. Summary. Hagnetiz field semsitive signals from the detonating EZ which sc mr

have not teen eliminated zre probaktly consistent en ou*h so that corrcctions csn e

! T e s
\ . . . R AR
made for them to obtawn sood values ‘or compre sion. |.

! © Flsns arc continued on full-scels shots aw

rejarito. D2
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II. Background Due to ilizh Ixplosive. The signal picked up by the musnetic nuvhod

due tu the detonstion of the HI is now nown to consist of 3 parts. Thare is
electrostatic hash which is effectively =liminsted by shielding ths pickup coil and
which, in any oase, is not particularly troublesome since it does not increase =
magnitude with charge size. The mazretic hash, which cennot te shieldad azains+,
incresses approximately with the weight of the charze., However, since it is not
daopendent on the external maznetic ield while the si%nal from the metal sphere is,

troutle {rom this hazh may be =made nz3lizible, probably aven on full.seale shetz,

vith meznetic flslds 7 the ordesr of <CC gauss, & third type ol bhacizround is rro-

pertional t2 the majnetic field 2nd to the square of itie charze diameter ia the zmo
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“Ne may sty that the existonce of «t least two istersction i3
. dsfinitcly estarlizhed, while the Turther recolution irnte Tour iz provable hut ot
Jertoin,

Thess times, itogether with the time wnen the electris sigumal fron xihs
dotonztors is roceived, sive very useful fiducial marks on the record. dJoumiing
as 'zero time' the detomation of the caps, the followinj times for evanis ere ~ule:
lated and observed as shown in Tatle I, . -
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znses 25 wouxd be exsestsd since

the outer part o7 *h: lens charge s gzeometricully almost identical #ith the outer
part o & non-lens 2harje. Again calliizny the Time when the elsctric dsztonators zre

l - S TAZLE II (12L800) .- o T e

By the widths of the spikes and the times when they occur, a fairly zood

P C- POV

. 1
idea of simultaneity of detonation should be made possible,
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Several experiments have beer done in attempts to reduce the magnitude orf
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is sozc cvidencs thzt they erz csomsiderably cut down. Ffurther sxperiments wrz re-
gulred to determine tha exumct zcurce of this backzround und to determive the poosi
in; it, <“ince the sisn of the spike signel 1s positive, 1t musx

inz conductor or =lse to the sudden dissppenrancs ' -

Yie do mot huve as yet suifficlent cxpsrimentzl date to deciia between tie

gy D™ s -
!
U 7o | .
H | Thies difference may partly be

accounted for by ths cdelay in initistion of the i .ner charze by the slow componont
of the lens. This was not included in the celculation. The tinme of emergence of

the shock »ave reflectad in the Tu sphere is zslearly shown as a steepn drop on the
3 P L

hs - s 4w s e e s S it e s oo+ oo . s e et s e
record. - ! -

4 -
\ 1
[H

A-.‘ . e e ——— i -

! _ 7 . . [ TR el e - - R

. i . —?. ':-. ! :.‘ j
PSSP § T -

A backzrcund shot with a similar lens system impioding a marble sphurs
was nade, The detail in the high explosive backzround before the start of the

mplosion 1s very similar to thet on the metal shot, It 1s believed, therefcore, t
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roed to take Th: respemsibility “or assemblizz the charze and cradle. ~“loasti

casos Lo hold the crurges tosjether nave been obtained. Helmholz z2ils

auss 711l te uead, These will weizh about 1 tom =acin. The chargo wil

be set up iz e house which can be filled with tutane if desirmble. ustax pictures

will be taken rom 3 direciions znd 3 marnetic records in mutuslly 1 2lanes wi
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be recorded,
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ien of <hs gffort of the sreoup, in this period wes dirested towars

Irinity and Llterta.  Tha asculpment develozcd for these applications will b2 repo:
later,
SOUTL Q0 PULSZE - :2MTS

(1.

The dodel 22C Fulser was desizaed and two were made ror Jroup G-8, The

pulser provides & protriszer which is ecourately adjustatle in steps of 2 microaissce

from zero to 1C micrzseconds vefore the siznal pulse., The pre-trigger pulse iz

variable in amplitude, The signal pulse is a positive scuare pulse which has e ri:s

v s

time end n fall time o less tham O, microsqcond. The heizht is continuously var]
in amplitide to & maximum of 75 volts and is calibrated to 5 percent, Attenuated
outputs are provided fer lavels down to 10C microvelts. The width of the siznal ou
i3 varizhle in steps of 2 microseconds “rom Z %o 1C miéroseconds;

IZFOTCISE 7CR X-8 - SANDS

Three complete receiving sotups have been made, One was installed in =
carryall for tests at this site. Two have taen installed in a trailer at Sandy Ses
Zach setup aousists of:

1. A 60 mezaoycle receiver with a band width of 8 megacycles. Thess
receivers were dsveloped by tha Aaciation Latorstory for Radar use snd with some mi
modification have been made suitable feor our purposa,

2. & gweep circuit which is trizzered by the signal and a calibrator Isr

intreduocing timing wmarks on the oscillograph.
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ised to Trizzer o gworez, 1o dgluved, wmplizicd, and sresentad on o z3ix kilovait

sathode ray tute where it is paotosresihed,

m, R S Fhes oy
A8 ra80iving Tinme oL Thg wid.

rgtem is shout 5.1 miarcsccond

P

o]
w
"
[17]
[¢]
o
-
5]
[N
3

v
(0]
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eirtorne transmittors on land and water, with simulsted siznals azd with explcaivs

switch siznels, .11 of the tests indicate satisfactory operation ¢f the compl:tae

3etetron Jonitor - Zimora

wl&DC VO:L"C Ro.'-:

«t

£

The presaip contelns a cathode follower, and a standar
supply for use with zn open air, rarsllel plate, transmission chamber. The rz2:in
amplilier chassis contains a regulated power supply end two highly stable leed-back
loops with a frequenoy ressponse from S0 to 500 cycles. Output from first loop driv:
are external pulss iengthener for measureﬁent of a sinzle diract betatron pulsej th
output Irom the gecond loop is coupled for an internal pesk-to-peak reading VIVX
which measures averaje SJamma-ray intensity {attenuated bty a shutter) while betatron

is cycled during adjustment,

Capacitanoe Bridse for Samall Capacities - Fapplemenn

1/3 Georze Fapplemann has constructed a self-contained substitution {ype
capasity bridge capasble of measurinz small capacities to en accuracy of about 0,1
mmid. when shuntgd by a resistance as low as 50X, This bridze is useful f{or measur
in3 circuit capacities, particularly in fast amplifisrs.

Jodel 300 Sweep Circuit - Zlmore

A

A SWeep generator with speeds as fast as 0,5 microsecond.per ineh for
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1
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contalns

o eenvontlonnl Zissrialnator Jor the trigzer, o sweern circuit similar to that 2o

o
O
{

:l
o
2

sLope, andé w univibrator clamp which prevents a szcond sweer
igzerse Tor u period of 5 seconds, This zives ample time Jor the
samera shuticr %o be zlosed, Th2 circuit contains a rozulated power suprly Zor the

o
on o

e

zort the circuit not stabilizesd by feed-nack.
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&0 improvement of apgroximately 30 gercspt la the Telatlron zulso ou cui

essentinlly to make the orbits shrink more rapidly immediately after iajeotic. . znd

gduce the probarility of el=ctroas 5%

(o]
Il

the =77get o this ]s suppesedly t
the injsctor in the eariy stzjes ol accelaration,.

«

Tests with 125 1b: cylinders indicated that the rubber shock mounis 324

for +he tetatron were inadequatz protaction for charges as big as 200 1t, L& :=pri
mounts wsre thoerelore installed, and tests with 200 1lb., charzges show that the
provids completely edeguate protection,

11, CLOUD CHAXBER

The new aloud chamber nount and magnet coils have been inmstalled au: ars
now in operation. The magnetic ficld produces some imprcvement in the imaze t.T no

actual analyses have been made to give e quantitative comparison,

- T —. e e LA - et " .

v Z':r o
e RSP USSP PRI S SR " ’ <
II1, SAGNETIC UiORK

The installation of equiprment Zor use of the meznetic method has ben

completed by ¥leneke and his zrsup., 3

The metal charge supgerts, which were the worst sourca of hash, havs beexz reglzced

wood and bakelite supports. Several records have been made {rom which ussful tines

zay os obtained but no siznificant results can yet be givsn,

IV, EXPERIMENTAL RESULTS. | DT
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thot no. 17, Aoril &, 19492 (Re .2 shismeos no. 4 end nos O sonbined;
. e e
!
[ g
i .
L H
W
s e B S {
searce:r  Lpproximately 630 z Un sculvolient
P - - P aiE. TRE . - - o /
Lagnetic detsction:  lagme: Tield: 88 zrussy  pickup > S
coil: <S4 cm bezlow center .7 charze. Ile shortinz switen
for the destcuntor condense:rs used.
“xperinental Kesults

L r—

e - AL s T 3 Tl sty A T R [ - . - ————,

From the tagnetic record it was possible to determine the tezizming of th
implosion, and to obtain the followirz additionazl information.
acceleration time: 1,1 microsec,

Initial velocity outer Al surface: ~+170C m/s

-————-
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Davelowmizat, Construction and Tostiny of Ion Chambers

illeocemus, Dellentauszh,

Honderscn,
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Kaonteg, =,

Timing Circuit
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Tests: for Radiation Huzards
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Telbeck, 3. L,
v, Gutcneon, =

d. I, Feanypacker,
s L, wWalter, J, J. vachs
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2

zgistznece Jire: {J, B, Boberts)

(1)

i method of observing the motion of o plate propelled by H,Z, by obszrving

the coniinuous chdngs ia resistance of a sploel resistance wire touching the woving

|-

plate nes been doveloped. The mz ives r23ults of comparakle precisiosa and ia
g2od ezrecment sith thoss obtaized Sy the pin-contact msthod, Tests are in vrogress
to determine whsther or not two or .ore such resistance measuremsnts can be macds

sinuitaneously,

h s, ?‘
10, Imploding Hemispheres: (4, C, yraves) ‘JléEE =l

el
;There was nc indication of a diffsrence of starting time batwe
— , S -
. these two points,
: : One shot with 12 L 60B lst yuslity lenses and with a 2S5 §0-80-98 Baronal
- . R - . Cevi - " . )
Conp. 3 liner.
......... - ,




= - FE - <= hl s =T eaqe ~ 1 3 P
oo stoos in thiz s02, ¥20, Zha I w3 Zluip: was zoiown T ve Tood,
Covm 2lems 100 Llas e B U SV I VO B S LI
Lile 3407 LlLilu Cg Treedir SN23, CHCSPT LnAL Wags £ Seogsl PR
-l ; (TR, T N - PR 4 e et
r3zizeod by an O, ste=2l liwer, 15 mmde, sin gatlings wers 100 zilge for tha
AT N . P oy T —— -
R T i ~rym T AT A -’“-u - N e S
ZULlZZs TO 09 well ~o30ived., LS mToerl

s tod poor to permit any stztement: ghout tTiming and the probab

:siderable sinc: 1% 13 Tased on drawing the test straiznt lins

s

v

ty siven iz co

throuzh tihree points. o i L;-i45,;

Two shots like the precediny zhot, except that no liner was used, were mad:

\ —- CoT T

o . ek
- w

m :
-

wo shots, with the same pusher and liner used in thas first two shots, wors

»t

It is not plamned t- shoot mors suen shots until firat guality lons

arz available, A sumnary of the eb:ive dzia 1

n

siven ia the table below:

s




vision imdicate that, for velocliiius

cal D

s
'

n the Theorst

A

Considerations

exceeding about £000 m/%ec.. the pin-contact method aeasures the velocity of the air

tlast weve preceding the metal. ZIxperimental tests on this point are in prograss.

percent to 13 percent

If this is the case, the vslues ziven in *the table above are 10

ey

too high except, probably, for the tuballoy liner,

o




For el in ilaierpreTation o ths reeords, o tyres ou Jlat plets shut.
vers made, In lhe Clrst the thiskne zsze of charge, alumizum and cadaium, wers o
the samz as in the sphorss mentioned above. -n the second, tuballoy aslates & mm thi:
sars suastituted for the cudmiuwa., Jae zoint Inltiation was used and ths veloeity

measured under that roiant. Two shots wars nade with cadmiuvm and two with tuballoy,

£
¢
t
[}

211 the records ware sxeszllent. Ine wwo 7alues Jar the velocity ol the cadmi:
%o the first shocek were 1320 and L4I0 m/ssc, respectively, Ths two valuss for <oz

- .
tuballoy were the zame,

fo

13, Shoek end Initisl Velocities in ietals. (J, H. Rocterts and V. 1. Nedzel)

The followinz tzbls summsrizzs tihe cdata on shock and initial velocities

obtained to date usirnz conioal "Tuok” lenses tamped with spherical zreined tetryl:

Shock Velocity Initiel Vel,
Hetsl in Zm/sec. in Km/sec.
Aluminum 6.8 3.5

Cadmium ' 4,0 2.7
Lead 3.1 3.1
Steel 5,0 1.35

Tubsilocy 3.3 1,135

The shock velocity valuss cbove repressat averages of values obtainéd uith
91l thicknesses of plates used siace iittle variation of the shock velocity with
thickness of plate was observed. However, it was found that the initial velceity of
a ziver material varied in some sases cconsiderably with the thickness of the plate.
The velues listed cbove were those ohserved Tor 1/@" thickness, or extrapolated ic

that thickmess, except that for tub:wlloy which is the averaze for thickmesses ransin

kS

. /.
rrom about 1/3" to sbout 1/2",



- . . - m——e ema e ro [
Ol - CL U el
. The sffcct of pluzs of beryllium in steel pletes has been studled in bhotxz

flat and hemisphericzl shots. The 7lat platss were 1/4" thick and had inserted in

B . . - . . . . . FITI L s .
them oylindrical pluzs 1/2" in diaz.zter and truncatad conizsl nluzs 1.2" in dismeter
< ! b = 5

[

wore made with the apex o ta

Sase and 1,/8" diamcter =t ti s top, Two shots w
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solllzs attzinegd oot

.i
b § Sid
:
!
!
H [}
T ! ol 1,3 initially which charges
abrustly at € m=m, from the
2late to 2.1
c. 1.4 1.4 to 2.0
d. 1,15 1.3 initially which charges
abruptly at & mm. from the
plate to approximately 2.4

Thus it would appear that ss the Burcnal is shifted upwards in the chargze,
the velocity under ths booster points increases. The initial velocity of the jst
appears constant but the velocity after the jot moves § mm. 1is subjeot to wide

fluctuetions, There is no evidence that shifting the position of Baronsl relative

to Comp, E can elininats jets.

17. Velocities Use®™ul %o the Initiztor Proxzrem. ({(H. %, Newson,

The following tatle gives velocitizs obtained ia measurements of verious
initiator arrangemeats.
The last two arrangements were eaci measurad three times. Tairly consistent

velocities were [ound after the stsel had moved 1,5 mmy the measurements continued

up to a displacement of ‘O nom..

——

The velocities in %hea

tirst 1,5 mm. sare much lass than those later on., The possibility that a souand wave

s causing taie erfect seems unlikely, “f;;g, g;,

2

poe

in the steel




qoae puintsd tonard iae eupleosivs ore o in tae opsosite direcrion., sosteel tLvs
’ 1/27 ajiex wne slacod botwsen the slocgive :nu the siugzed slate, I all throl ea
ths velecity ¢f the tzoryllium was >und %o be 2,2 ra/sac. end the valocity of zu:
ztsel wos 1.6 kmy%e01 Tne latter value is i: ;ood agrszement with orervious omeasurze
meats of the mecerinl velceity of . :eel under these conditions. 2% was wlso ooserve
trhet the zcone with cpsx towerd tha sxplosive started meving 0,2 misrosec, Lorcr: o
stoel, thoe cylindricul pluz moved -+t micros2e, berfore the steel, and the cone vita
ApSX 4way rom tae exclosive moved J,8 micrciec. before the steel. Iz other woruis,
at the time the stezl begins to mov: the thrzs pluzs will have advancac J,44, 1,38,
and 1,32 mm resgectivaly, The expliosive in these shots was a pentolite cylinder
- 3-1/2" diameter x 3" hizh which was Hetcdated by a Tuck lens. RSPy A

PR~ T ————

1 2 et

(- - e e - - - - 'a cylindrical

e e ~—~ 4
Y TR B £ Y e

beryllium pluz led the steel by nesrly amicro-second und had a velocity of 8 im/sesc.
4 conizal pluz with mpex toward the explosivs led the steel by a lesser amount, tut

o e

tha record is insufficient to zive un esztimats of its velocity. The results of this

sarsiraph are tentatlve pending oconfirmation.

-

18. ~‘ropagation of the Converzin: ‘hock Wavso in tha Solid Gadset. (D, 4, Marshall)

N Fins are put into holes drilled into scale models of = sol d sadget in
ordsr to record the arrival of the shock wave at different radii, LA i
T S—
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" Purthormaorae,

suz type inltiater, in certain

“uchs irdioats that o

= an
aeld
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scme theoretical results of
cts different from dz=sisns proposed previously, mey bs worth furt

S

assential resse
Zajor prozrams on thase new proposals have not bveen sat up within

consideration,
the jroup, however, tecause of the press of programs alresdy under way,

Enough work haos been finisnhed to emable us to form a tontative opinior of

the relative merits of the severesl techniques in proof. There is considerable

uncertainty in the interpretation of active shots :mde under recovery inmplosion cone-

(:/""—"‘"“”""‘-\—»_-‘ - e -

ditions. | )

, There are definite indioations

-
as the amount o shielding metal is increased.
; i P

that *he affliciency deocreases
. —in—-m
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in bha detonotion suve a2t the 2nd oo tnz eyliandr-ical crherge. 2 w2Ve cun be aeds
-~ SN S - ~ I 4 -3 - ~ A A 4 - 3y " + ~
ors meLriy slane by substituting s herissl jrained 0T [or the tatryl =2nd furtius

- . .-
asssuraenzats will te ands using lepiss tamped with IIT.
. - = - s - - - n . o . o . -
14, Yelssity of Flates, Zudlus 7782t end Cotes,  ffects of Baronmuel Fads. (v.l. Sls
o - ~ - - - - - * - - e . -~ —
the e7foect 27 Taronsl prds on tne velositics under teosster and intesrastion

s0ints hss besn observed Ty the struizht contact methed using £.at metal plztes.

Four different confiuretions of churze were ussd:

En

Q

a., 1" Fsntolits on top of 1-1/2" Baronal,

bo 1" Comp. 8 on.t0p of 1.1/2" Baronal,

¢, 1-1/2" Saromal seadwiches betwsen two layers of 1/2" Comp. B.

d, 1-1/2" Zaronal on top ¢f 1" Comp. 3. 1/4" of Comp, .C was placed
under the tetryl booster to insure detonation on the Baronal fece.

The bonster points were firesd simultaneously with branched primacord =snd th:
colats wers pladed 4" apart., Thus the angle between ths line {rom the booster ncizt
and the normal to the lower H,.%. surface through the interaction point was preservee
at 38°,

A steel plats 1/4" thick was placed below the charze and three groups of
pins were clustered under the metal; two groups under the toostar points and ons
under the interaction point, amidway between ths boosters, The existencs of a jet

could be established by the incresse of material velocity under the interaction poinf

over that observed under the tooster points,

illl!lllllll






monentary offieiency., it is well ssicblishsl that wemperaturss 500

ars producoed iz the test conditionz i»r sulficicnt lenzths of tims Te malt = -
form alloys of metals and the like. 4 mora juentitative evaluaticr of the tew: :. .u:
which 15 presumably the residual tcuapersiure arter retura to zerc pressure, ic . .a:
attexmpted. . |
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peoted, Sherr has eiiminated agy rossiola elf'set o alloying, howefér, by usii; p
BeQ in place of Be, and the erlficiciciss are practically the same, This elimiz.ts
the effoot as a major part o' the s=condary activity except insofar as 3ed and . o
be widely different in some other sifect., The diffusion of Po throuzn shieldir ;
material has been suspaested and is bsirz tostad in controlled zeometry by Vier »7
Jechns® jsroup. .Finally, the motion of Po through cracks by surface diffusion or
evaporstion may bs of importance, This will be tested in implosions by using ricgs
thicknssses of Be and also disposing the.Bo and Po 50 that migration has to takas ple
in order to zive activity., Preparstions are beiny made to open active shots and
dotsrmine the locaticn of Po, and Johns is attempting to form metallio polonid: lor
usa in place -of Po, The polonids should be much less migzratory than the platecd Io
layers,

The time soale of secondary effeots is most probably lonzer than the <ixze
scals of implosion oompfossiono 1f the thermml effgcts arise from Po spreading over
distances comparable to the dimensiczns of tha initiator, i.e. one centimeter, tae
Zrowth of secondary sctivity should require several milliseconds. If, on the cther
hand the Po migrates only very small distancass, oomparable to foil thicknesses of .0
om,, the tims required may be ¢f tho order o tenth milliseconds., In either ocss
there is ressonable hops of aotuaily followias the activity of the initiators es 2

fuaotion of time by surroundinz jun tarjets 7ith a paraffln bloock contaiming BTy
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counters, Ths relaxation time of such a systsm can be reduczd to 2 7cw tenthc

2 millisecond. The vettin; up of such a countin; system and protsciing it azui ..

the blast of the ;un has been achisved in fine fashion by V. C, “ilson and his .. tio:
end the first hot shot has been fir:d., Low sotivitiss are beins; used at firss

(30 me Po), and-thé 7irst record indicates nec siznificant srowth im latervals ¢ -enc
of milliseoonds aiter activation of the initistor which, in thi: mund, happens. o

be a nicodezmus. The counting system itself is about 20 percent erficient and = .+ oo
pushed to 30, These efficiencies ure made possible by using the enriched boror
Results by this counting method will probably be our most valuable informetiom :-2
secondary activity, and all initistor mechanisms that can be operated under zun inpec:
will be tried by this method.

;t is evident from the forezoinz that a direot measure of the efficicn:y of
an initiator is a difficult task evon undor the relatively low shocks produced =z
recovery implosions and zun impact. To suppl&ment evidenos obtained in that way,
therefore, the proof prozram on initiators relies to an important degrse on theory
and expefimentél corroboration of theory a?d on demonstration of the primary

mechanisms under the high gressure shocks.

JENSEENY

o _f—ﬁl B, ﬁdﬁii&aﬁ;>alsc of Parratt's zsroup, is making X-ray studies of

the melon seed and srapenut mechanisms, and some very zood preliminary piotures of

these have been obtained. All these studies are at relatively low shock and ths




rozulie ars to be extropolated by tiizoretical coansiisrations now znsarircg cowpl . . .

&)

Proof of the melon seed aecnsnism in cylinders by flash photc has beec
pleted by Xfoski, as reported last month., The velocities in these experiments cu .-

‘ranze extending up to 2 km/éeoo

Certaln observations relaveat to the behavior of the primary mechanism.

initiators wiil be made under very hizh shock strenjzth, This is done by soalin :a:
h

initiator desizn up to an observable size and shooting a hemispherical model im . 1.
’ L)

& lens charge. The reduotion in velooity expeoted from dsins only a hemisphere -.:d

fron the lurze size of the initiator can be lar*ely compensated by using only 1. .zt

T, - S D
metals . _ .
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\ Pulori;
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is settin° up for measuring alpha ac% ivities contained in 1n1tiator meohan:sms taing
imploded by half lens systenms along the llnes of an experiment proposed by Alvar:z.
This method, which will follow alpha activity as a function of time, camn be usec <o

detect trapping of surface Po upon acceleration, to determine the activity in jeus,

and possibly for other experiments. lLastly, in some oases, information as to tkL.
operation of th-initiator may be gained from a study of frazments from lens shc:s,

partiocularly if high melting metals are used end this will be inveatigsted.

: : , ey

2. Recovery , 9 TPox *’/ﬁf
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: It has been Tound that, although gro:s

—— e : R S

recovery is not semsitive to the amount of explosive provided that amount is lar. s

enouzh, the internal conditions are rairly sensitive. Thus the size of initiato. oa

must be adjusted carefully to aveid cavitation.
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jelocitias of impact inside the initister cavity have been determined ¥

the recoveries used, This has been dcne by Hewson by plaoing pius at ﬁhe pole o
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the hemispheres.
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Sampson has extended the realm of complete recovery of s?eel sofewbg}ls.
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GROUP Cell = J, B, .ack, uroud lLeader

April 16, 1945

1, Services
A, PFhotogzrephic service - Thompson, service manager
The darkroom load has inorsased appreciably, sspecially with regard t.
;otion picture service (staff of 4,
B, Optiocs procursment and stock - M., Caldes, mannéer

The inoreased load of Mrs. Caldes has required that she be given help

(starf of 1-1/2),

2, HXingman Test and Related Instrumentation - Brixner

The development of e contizuous motione<picture camera for zamma ray detactic
has been completed and production of 25 of these are now under way in the shop. Shop

work is beinj handled by X Division (Waldman;,

Camera (16 mm motion picture) and suzgested method of installation wer>
also supplied for photographj of osoilloscope on no. 718 altimeter (de Hoffmanj.

A mil refioule scale was desizned and oonstructed for the 16 mm ocamers cn
the parabola of the no., 584 radar (Polich).

There is no pending work on hand for Kingman,

3. Trinity Téat Instrumentation - imck

Most of the zroup's effort is now devoted to this tsst. We expect to vo
ready for the 100 ton experiment. The LAMS detalled progress report predioted last

month has not yet been issued, Instrumentation beyond that 1list in LAMS-166 is:

0T Tk tazg v |




13, .arlisv ntion YLsturs lnmora Ior early stazes (@rronsouzly list

oa 17 iz ‘arch - =,
10, foiowoll IJrum Camarc for vime depentinoo
17, 2lack-bedy lecciver or total radietiom
13, liovinzerilm $1it Cemesra for cewma radiaticn {pending complste = 3y
19, Scnlizran :ztudy of shoek wave (hottom priority)

..assenjzer

4, Sweeoini-imoge Cuerns - 3rixner,

The revisica nnd redesign o the rotuiing dirror camera drawings is can o - .

for the base and %he 9-1/2" and 18" superstructures. Revision of the 2" supsrs:

15 still to be nmade but this is Additional revisicns for =dep:

on low priority.

ngy lenses to these ocamceras, is still soing on, but at low priority, The purps: g

shis is To improve the affiolency of the optical system,
Two of the rsdesigned sameras have boen completad by the shop 2nd ome i .

It is Three

been put in use at Anchor R,
additional cameras are being

The hexazonal prism

and it is enticipated that these mirrors will not be completed till the latter

of i.’-aya

8. Stereo-~devices

~eported to be working very well,
made by the shop, on low priority,

mirror has been delayed in the shop due to Trinity .ork,

1=
>

A measurement method &velopr”. for Xoski's bi-mirror stersocameras has tTicn

submitted to Xoski and used successiully by him,
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