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will be used whether or not the preassembly of the high explos1ve is 1nooruorated
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Further or1t1cal aase;blies of 25 havo boen carried out by Group Gel, It
has been found that the critical maas of a pseudogphere made of 0,5" cubes of 78 perce:
25 in a 4C tamper 10,8 cm thick is 26.6 X5 of enriohed U metal. ha similar assembly
with a Tu teamper, 16,5 oms thiock, the critical mass was found to be 27.8 Kgo deutron
distributions using a variety of detectors have been made in the oritical assemblies
operating at e power in order to obtainm imformation for the understanding of the

measurements ot‘alpha and da/dm (variation of multipliogtion consistent with mass of
\,“ e . '

the active m:?,ri‘l). Experiments to determine these latter quantities have been
carried out by Group Rel for a /iC tamper and have led to a value of da/dm 1.8 times
smaller than that expected, This deviation has been tentatively attridbuted to the
lower energy of the neutrons returninz from the tamper. If Tu does not show this

same eifect, 1t may actually be a better tamper than «WC in spite of the slightly small,

critical mass of the latter which may well be due to its slowing offect,
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Vearly all of the efforts o Group U=-2 have been devoted to various.tests

of initiators, Several dirfferent tests hﬂva been mnde on the jet mechan;smo é ?

bt e AT © e

. VAR e 7 o vram s oS R

-

i Results

Bt e N Y Rt s sy e 8 il ST A iz TP

have also been obtained fur various anglos of inoidence of the shock wave, for sheet

.,;-.

jets actuated by shock in Be. These have been photographed with z-rays uslng Au !T)
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plating,
|
/
| fa Thes& vots. mké the mechsnism of the urchin, the selected initiator, seem

3 -#«‘,\ o

reasonably well confirmed,

Further x-ray studiss have also been carried out to test the melonseed
and nicodemus initiatgrs. For the rorme; studies of the ejsction of loaded puraffin,
pluzs have been observed and studied in some detail, Some evidence of jet or spall

formation in the region outsido the plugs has been observed, and this is not at present
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undorztced, The examinstiosn of the ziugc or various shapes iao these wex models allows
much mors detailed investization under concditioms reprosentixzy hizh shoock than is
nossible with the use of actual materials. <Considerabls aid has also been given in the
oreparations for experiments carried out in cooperation with Uroup G<10 for the obser-
vation of Lhe alpha particles from the Po carried by & jst a few usecs. after sjection.
Thoga exgariments have been Tound to zive considerable contamization, but preliminary
results =re, nevertheless, encourazing. . ~I7C§E %7(%

Zxperiments with the pulse loop circuits by droup 5=3 have led to results

. e

!
which are not as encoursging as the first experiments.
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\ S A L o T 2 In all of these shots,
a washer ,125" thick o;”;y;alez i3 inserted in the Al aslﬁ'ngiieonductor, and in the
shots with U, a plastic bonded U0y washer was used, Iho,origin'or the difficulties
‘encountered in the shots with U is not understood.
Proparations are well under way for the proposed shots using full soale

assemblies at the Jadium Site in Pajarito Canyon, and test shots at the site have

already been. firod. Some further experiments have been carried out on the study of

marble as a'ﬁalliblo non-conductor substitute for Al in 1mplosiona for mngnetio study,
Comparison of compound shell Ale-marble assemblies w;th Al spheres, indicates that

there is only a small evidenoe of. reflected shock wave from an Ale-marble surface, and
) | 1T - e P " . e o B e e el

thls is probably due to the gap, L
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" With Cd, howaver, goou records were obtained, N
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These records show
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some difforencas from the shots fired in Pajarito Canyon, but in general zive an
ascurats time of the actual start of tamper motion and check very well with the over-all

tite scales computed {rom the transit times with correcticn for holdup at the boundary

of the slow component.' .
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A larze part o the work of Group (-4 in the design and oonstruction of

electronic equipment has been devoted to the instruments needed in the field work

away from Site Y. This has included a larze amount of timingy equipment and various
circuits used in the blast measurements at irimity, as well as the development of
informer cigcﬁits which are expeaoted to be used to obtaiﬁ information about the simul-
taneity of detonators in drop tests, leutron monitoring equipment suitable for testing
initiators in the field has been desizned and is under construction, A simple and
rugged instrument Ior measuring alpha-particle contamination in the field has also
been developed. Several of the members of this zsroup gave considerable aid in some

of the omervencios arising 1mmediately prior to the 100 tomn shot at Trimity, oA
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The observed ratios of diameter to or;rinal diameter show a oconsiderabls
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spread. and the experiments are being carefully consxdered and checks made to find the
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Cons;deraole var1at1on in the diameter

e T

of the setup shots has slso been observed, and attempts are ntw being =mads to find e
more Accurate means than the densitometer method now used to determine the diameter.
To illustrate the sort of asymmetry which can be observed in a setup shot, lu cores
wvith (lat machined sides of depth 1/16", 1/8" or 1/4" have been observed. The 1/8"
flat is clearly discernible on the cloud chamber record while the 1/16" flat is barely
visible,

One shot with a Cd core zave a record still more dif?icult to interpret,
and the experimental work has therefore teen confined largely ta the investxgntion of

hnh-—-... e . At LT A 4 o et e

Tu which is both more directly applicahle and easzer to study., \ -

e A . il A 2 Bt < A

1 ey

WO
Group Je6, )

r T e g H . _
. -

e SO, 11434 = ey e

recult noeds confirmation, ' o

Due to the absence of Ra La. fow add1tional rasults have been obtalned for

T A B e St T et e, L M s L s e T, I T T S e - e,

f\‘_.,..__.. e RN AT € i g e e g Y = T e A o e o ———

{“_ o - i The transmissions from different banks of ohambers did not

S

agree very well, probably dus to the fact that the source was only 150 g Ra equivalent.

On the Al oxperiment, no time vsrlatlon in tho hxgh explouive absorption could be found,
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tetwsen the explosive blocks of the inner charze, bul this oﬁly produczsd zashes in
the surface. ’

The study of.the time resolution correction has been completed, and it has
bcen “cund that it is adeguate to assume that a square pulse is changed inte an
sxpcoential pulss with a small delay., The time constant in this analysis is consider-
ably smaller than that used in the analysis of the data previously made, and it is
now believed that the time corrections made to previous results should be rsduced by
a factor of 2., Since these corrcctions in some cases with the smaller assemblies have
beesn quite large, this change is quite appreciable,

Work on the research and development phase of wire detonators by groﬁp
G=7 was brought tc a climax on ¥ay 12, Specifications for the assembly and loading
of the 1773 units with the exception of a pessible change in the preparaéion of the o
PETH have been set, and the responsibility for loading, together. with some trained L‘>}
personnel, has been turned over to Greisgsen's vroup of Divialon X, & - - \

| S i S e e - st '-'A--‘m PSR

! Work on a more stable form of PETN had not ¢oached

— ErOTS -

a point where recommendntions could be made, but 1t appears likely that a more stable

&

form can be prepared which has even lower threshold. Considerable difficulty was

sncountered in.tho tests of 1773 units loaded at South desa, This was traced to

electrical breakdoun in the leads to the uetonntors, Although difficulties have been

encountered iﬁwoverccming this defect, it now appears likely that it cen be corrected,
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Work of the detomator zroup is now turned towar d the development of a spark

dstonator, probably with lead azide. Drop tests have verified that the lead azide




ocressod Lo 20,000 psi is less sensitive than the #3TH preparation pressed to 500 psi.
Sinecc the tiaing spreads observed with spark detcnmators are smaelier than with wires,
ard particularly since this spread is not dependent upon the voltage sbove threshold,
the development o 3 spark lead a;ida detonator seems desirable, These detonators fire
with vory small capacity, and it has been 'ound rscently that ome of their serious
disadvantazes i3 their small oapacity threshold (approximately 100 uuf) This small
ozpacity tﬁresnold makes them dnngérous to handle where static charges are possible.

The lead azide nlso shows & sepmsitivity to high humidity, but it is believed that this

can be overcome with sdequate sealing of the unit, DJEE iﬂji}
“Aj\ ) ) -'Ah -
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K ii»- _ - i It nuy be, howevvr. as poznted out by Pelerls, that th;s

velocity is actunlly not the Al material veloolty, but the shock wave in air, in which

oase the material velocity might be 10 percent smsller. Experiments have been oarried

out to try to settle this point, and shots have been made £11ling the cavity with

hydreozen or using 1n5u1ator-covered pins. ' -
o S - o M
Further
experlments are-cqnxamplated in an ef{fort to settle this point. ' b

Furfﬁéé;experiments on shock velocities in steel and other metals using
plates with cénisgl lens acceleration have given results which do not agree very well
with previous measurements., It sppears that the results of these experiments are not
well understood, and further work is being carried out in an ofrort.ta clarify the
gituation, Zxperiments are also beinz started to determine shock velocities of con-

¢ verzinz shock waves where the shock pressures arc much higher,
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The work is bein; extended to cover the sheet jots

directly applicable to the urchin initiator,
dost experiments carried out with the olecirical timinz methcd ars now

accompanied bty observations to determine the transit time of the dstonation wave through
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the lens assembly and inper component. oy
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The work of roup 3-10 has hacﬂa sﬁarp chanze during the past month. OCn
day 1, it was recommended on the basls of experimental and thooratical work, that
project plans could be made on the assunption that a modulated initiator ocould be con-
structed, This recommendation was not based upon a conclusive proof of the initiaﬁor
which seems not to be feasible outside of an actual zadget test, but was based on much
supporting work and detailasd investization of the mechanisms employed in many different
~proposed initiators., 1t was furfhor proposed that efforts be devoted mainly to the
desizn and production at the earliest possible date of a modulated initiat&r of the
urohin type., W“ork oﬁ the melonaaéd and nicodemus initiators was not dropped entirely,

but is not allouad to 1ntorfere with the urohin desizn. A major eoffort is now being
. & we g
e LI P

made by the GH Diwilion to prepare satisfactory 1nhib1tinu coatinws for the urchin oy
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and to cover these.at high denaxty wlth P°o
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i It is hoped. however, that if this background ocamnot bes achieved it can

-

at loast be approached, Preparations are being made for rather exhaustive tests of

initiators for temperature, vibration, etc, toc find out what they will be abie to stand,

NS
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4t the sams time, considerable work is being coatinusd furthar to prove

and test the selected dssizn, Sxtended jet studies are being made by uroup I-2 using

the x-ray technijue. | o X . Dy

- USSR L

The experinents to memsure shock pressures by the section of Jroup 3-10
under Jomdr, Joranson have had some preliminary suvcess in zun tests. It is now pro-
posed to carry thes® experiments directly to the measurement of pressures in a cone
verzing shock wave of am implosion, and considarable hope is now held on the basis of
proliminary experiments for success in this undertaking. |

The work of Group G-11 has been largely devoted to the preparations for the
photographic experiments at Trinity. Ten experiments were set up and in operation for
the 130 ton shot on iay 7, Of th; ten experiments, results were obtained for sight,
although not with complets success in all ocases. The group is now devoting its main
ﬁffort to the completion of its equipment, and its installation prior to the real

Trinity test.
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Safaty Tests at Ymezz - Osbornm, Feld

293-1/2 "25" blocks (1" x 1/2" x 1/2"; were found to bte critical when "dunked”
in water. Thess woere distributed in 2 lattics of O layers, the lines vastwoza block
centors Jorminz = rectsngular sarallelepiped of sides 1", 1-142" and 1-1/2". Subsaguent
experiments showsd thati this Qas close to the optimun lattice coufizuraticn, The
smallest thickness of the water tampsr was about O inchss on the side, with about
1-1/2 reet of water on the top and tottom of the ccnfiguration; |

The mass of material uspd was 22.6 %z and the total area axposed was
4734 cm® (the "25" was of about 80 pe-cent comcentration;. Rough estimates indicate
that, if the effective thickness of the metal is considered to be about 1/4 of a
thermal neutron mean free path, the "effective" mass of 25 for oriticality is slightly

less than the water toiler mass,

8, Rossi sand ~,%, Experiments - Baker

Group R-1 has aace Rossi and [,.i, experiments under identical conditions

on 25 metal in a #C tamper, as described under no. 12, They were found to give the
same periods within the limits of error, Turther experiments were meade to measure
da/dm by ramoviﬁg small smounts of gaterial from the center. This gives; after rroper
interpretation, a value of da/dm smaller than that expected (LA«235) by a factor of
about 1.8, The reason may be s lower encryy than expected of the neutrons returned
by the tamper, and sxperiments are in prozress to study the energy distribution of the
neutrons emerzinz outward from the tamper. Some preliminary rssults are reported in

LANS=242 and 2424,




12. Gritical Sizes o7 29 .etal Assexnbliss - Jaker, Hammel

The criticaul mass of 78 percent material stacked to a density of 17.7 in
JC tamper o density 14.7 and 10.8 ez thick was Zound to be 26,6 k3.

The critical mass of 78,5 percent material stacked to a density of 17.7
in a2 tuballoy tamper 16,5 ca thick was found to be 27.8 kz.

13. lieutron Disiritution in Reactinz 25 lLiatal Assembly - Camaa, S8istline, Hughes,
Hammel, Feld

A. 25 WC-"o aAssemtly
(1} The fission rates of 25, 28 and 37 were measured throughout this
assembly by the use of Brizhts "spiral™ ohambers.
(2) 25, 28, in, Al, P and Az foils were-irradiated in this s3sembly
and their activities measured in a Geiger-slueller counter,

B, 25 W7 Assembly, 25 Au and ¥ activity distributions were measured by
exposing foils in this asgembly,

C. 25 Tu Assembly. 25, 28, Au,'Al, Az and .n sctivity distributions were
taken in this assembly by the use of foils,

All activations were made by comstructing a critical assembly and running
it at the power requirsd to sufficiently activate the detectors in the asae?bly; The
folls wers I/Ef_square.and wore stacked into the central, horizontal plane of the
oritical asscnﬁiy,.

A rough ocalibration of the 28 and 25 foils was obtained by comparing the
foil measurements with the fission chamber activities in assembly 1, The other
detectors have been compared by activating them with thofmal neutrons in the "thermal
column" of the water boiler. A direct calibration of the 25 and Au foils for neutrons
of about 200 KZIV, by use of the W long-tank, is planned for the near iuturs, A coms
parison of ,the 25 and 28 recil activities induced by the'fission spectrum is also plaannecd.

¥G B &
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This #ill be achieved by irradiating the ioils, sandwiched between 25 blocks, in a

thermal nsutron fiux.

15, Jun .iodel Tests = L.P. Buxer, J. Bistlines _Ds:": b] ul;n}

— .

L cor—

There were indications that wet sand was a poorer tamper than water.

The geometry necessary in the projectile tests is not onelthat admits of
reliable extrapolation since as more naterial is added the shape changes. The perturb-
ation of sandbag;, eto,, also changes the efficiency of the de¥e0£or°' These tests,

therefore, should be taken merely as indications and not as reliable results,

3
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13, Criziecal ass o in Solution - vliotin

The details of this experiasnt have been describoed in La=272.

17, Insiruzentation of field Testi:.g of huclear Compconents. 3., Eo “risch

e

Chicazo type electroscope vas lined with boron and tested, and it is con-
clucded that bty lininz with 310 its sensitivity could be raised enough to make 10G0
neutrons per second detectable. ine zamma rays of Po can be sufficiently rsduced by
1/2" of tuballoy or 1" of lead, with the scurce about 3" from the edgze of the insiru-
aent. Pararfin is used to slow down the neutrons, and their intensity is measured
by the effect of inserting a thin Cd sheet in front of the alectr‘oscopeu

iiclaniel has taken over the developzent of an instrument suitavle for rfield

use.
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for Initiators., A hot shot was

4dler and T/5 iayers

fired with a trus .unroe
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The pictures show:

; . . o .
a) +that =n opening =tfect is still observed at 45 incidence;
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- T T ‘ jI—The waz is made cpague to Xerays by the eddition
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of white lead (25 percent). The first pictures have ziven zood jets. It is proposed
to extend the experiments to the observation of the jet in course of peneirating a

tar;et of similar meterial, ~ 1
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1
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Preparations are also in .hand to deteot the jets from a hemispherical lens
implosion by terminal observation mothodsex . .
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j » In general, the pene-
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R tration is about equsl to, or less thsn, the maximum linear dimension of the ocavity.
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2.2 Helon Seed Initiators, Because available experimental technigues yield

ghooks which are very weak by comparison with the shook anticipated in the actual
initiator, if was decided to seek substitute materials fulfillinz the following
5 oouditions:
. a) The strenzth of material should be negligible when the material
is subjected to the shocks which are avsilable for experimental use,
just as the strenzth of any material is expected to be negligible

under the conditions of use in the moctual initiator;

n
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surface vilicciiies woers calculnted oy ala Jor pentolite working sgeinst lead,
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Lead and wax satisfactorily rulfill conditions a; and b). The x-ray absorption of the
wax can ©e iancreased to a satisfactory dezree by admixture of some material of high
atomic oumber. 1t would be preieratle to dissovle such a material in the wax but sizce
no suitable solute could reacily be found, very finely divided basic lead ocartonate
wus st\uzpended in the molten wax. Bethe was consulted regarding fﬂe poesibility of the

heavy particles beinz left behind when the wax is accelerated by a shock: he oconcurred

»

in our belief that uny such effect would be neglizsible. .

&
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2.3% Earth Absorption Experiments. 1t was desired to obtain an xeray

o

profile of t&;izﬁgéhiflying out of the orater formed Sy an explosion at scaled heizht
above grﬁund level. It was decided to try to ;ccomplish this by making a radial lami:
of ea;th x-ray opaque by sdmixture of 8 lead compound, and then, at a sultable time
after the explosion, photographing an x-ray beam passing above the earth surface at
right angles to the radial lamina of leaded earth, A mmber of difficulties were
encountered but earth was detected in the air at 400 us and 500 pus but not at 365 us

nor at a number of times as short as 200 us aad as long as 1000 ps. Since there is 1



epgarent reason why waterial :ro.: the crater should take so lonj; to jet in motion,
experiments were made using as “illing Zor the :>pague lamina finely divided lsad ccme-
pounds undiluted with earth. It was then observed that streams of earth move into the
eir ai & reasonably definite angle. <aterisl [rom near the center of the crater
apparently goes up at about 50° and meterial near the outside of the crater at about
350;. Pictures showing msterial in the air were taken at 350, 450 and 575 us after
detonation of the charze, As matericl rises into the air it sppasrently becomes more

" dispersed, and it is, therefore, possitle thet %he apparent pos_tion of the material
front in the late pictures is considerably behind the fastest moving material. In any
case the apparent position of the material rront is not definitely marked. Howpver.
on the basis of the plctures taken at 350, 460 and 575.pa, a material velocity of about
113 meters per scecond is obtained if the material 1s assumed to start moving when the
shock wave reaches the earth,

It nas learned that Sezre needs information regarding the maximum angle at
which earth Ilies into the air in order to determine a suitable position for his equip-
neat in his lrinity experiments. Therelfore, some terminal observetion experiments were
carrisd out using a 1/%“ charge rired at scalaed height (4.6") above wet mud, ud from
the orater was blown up against a solid wall about 25" from the center of the charge.,
Observations of;the mud adhering to the wall showed that all earth on the wall is con-
fined between{;;‘upper and a lower hyperbsla. The maximum angle between material
adherinz to the wall and the crater center was 45° and the minimum engle was about 13°,
(Tyo explosions observed), Observations show what appear to be two separate and
distinct deposits of earth. Onme consists o perfectly dry spots of earth flattened to
negligiblo thiokness against the wall and ranging up to a gquarter of an inch in diameter.

Thess particles are round between 13° and 45°. In addition wet clods of earth renging

|7
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rzushly Trem 1/27 dismeter to 27 diamster are Tzund celinzing io the amll betwean

137 and 287, hile the distributiocn ¢ earth density on tho wall was esti-

»

mated visually, it is believed fair 1o say that there is at lsast 13;1 ratio of wet
sarth to 4ry earth. It is suspscted that the matsrial ziving riss to the dry deposit
wns projected at a velocity sc hih thut only iimy particlse were aerodynamically
stable, and were dried lmnediestely by the not jeses, while the main body oi tho crater
was formed much later by sjection of & larze amount of matserial im the form of larze
clods moving at low velocity, about 10 metars/sec" Such eclcds ere Jound lyinz about
cn the sround t® e distance o perhaps 10 feet,

The results of measurements o the size of small craters at Trinity have
been considered and extrapolations made to 100 ton and 5000 ton shots. Charges shot

at scalsd heizht above zround from which the loose surface material had been removed

g to a depth of about 8 inches produced oraters of the following character:

D,
— = 1°78
w2

H

*""1-'/7‘ = 90,108

where the diameter D and the depth Hd are in feet and the wsight o explosive, W,
is in pounds. Exﬁrapolating from tnhese values, 100 tons of explosive would zive

D =104 feet 4;; H=6,3 feet.,. For 5000 tons D = 383 feet and H = 25,2 feet., A
comparisoﬁ of these extrapolated fijures for the 100 ton case with those measured

- in the recent Irinity shot is being made by ieines.

A LANMS desoribing these carth experimesnts in deteil is in preparatioa.




3, Lsfay Ycuipment und ‘nitistor Assistasnce - Cuykendall (in chargie,, “inlayson,
, T4 Zilburg

3.1 A-kay Tubes, CTighteen ctandard 4L 332 tubes have been received, The
et ———— *
five exgerisental tubes discussed in thz april report were received, The workmanship

of these five tubes is of poorer yuelitiy than of tubes received previouasly.

3,3 .m-snetiz -ooussing, Iests o7 the experimental tubes has cproceeded at

low priority and but litile positive results are yet availavle, One "gin-point”
cathods style has Leen siven a short testy; on focussed flashes & single focal spot
sbout J,4" dia., is always obtainzd, This tube became zassy after about 30 lashes.
After 220 flashes at 150 to 180 XV the tube azein became hard and zave satisfactory
intensity. Further tests will continue.

3.4 Surge Generators and Timers. Available condensers for the auxiliary

surge generator for pulsing the cathode are nof suitable. Delivery of units expected
fay 1 has been postponed until Jume 15, The program has been stopped pending receipt
9? the low capacity condensers.

The hizh requency (ebout 30 mezacycle; oscillation present in the surge
genefator current pulse has been climinated ‘rom the oscillograns by the introduction
cs o low pass filter in the siznal lead and a terminating network at the generator,
Identical cu:rggt pulse shapes were obtained in about 60 percent of flasheﬁ of a
standard x-raytube.

3.6 Assistance to G-10, Iﬁitiator Studies, Assembly, test and modification

of electronic equipment has been carried out and installation made in Bldz. ¢ at

P=gite to record the pulse {rom an ion chamber as a shock excited jet containing
polonium is shot past the chamber.
Backzround noises, thermal as well as those caused by the HT detonation,

have been sliminated. ITwo "cold" shots (no polonium) and one hot shot have been made

satisfactorily. 1




additionsl hot shots await completion ¢ overall calibration of the

vstem, For this purcosa, with J-10 personnel. & siit in a disk rotating at high

m

speed, whion modulstes a known source, nas tesn constructed.

Jeneral facilities at P-5ite . Crocker (in charze), T/3 Ritner,
T/4 initworth, .inits, Garn

(%3
M

A new prosram, hot shots by Zarnes 2nd Tulbright of Group G=10, has been
added to the T=3ite a,senda, The "irst 7iring site chosen or hot snots, vig: the
rim of the canyon 100 feet Northoast ¢ Bldj;. mo, 4, proved too close, so the resultant
contaminstion was rirct washed with.ébout 630 zallons of water from a fire hose and
finally covered with = layer of earth, A second site, in the gottom of the canyon
and about 600 feet further Fast was then clearsd, At this location it has provsn
possible to clear the area of contamigation after each shot by scraping t?e top layer
of earth with a bull-dozer and dumping this contaminated earth in a small zorge and
then covering the dump with clear earth, Two or the P-Site crew passed a test on the
operation of the bull-dozer fcr clearing contamination arsas..

The maznetic focus ‘ube and holder have been received, installed, and used
for a series of Tuck's shots, Only moderate improvement was noted over the ordinary
tube when uged at the same geonetry.

‘The oount;r program has bid farewelil to P-Site; Jim Allen removed his
detector oross., Since then we have closed up the counter-coffin, installed a sheet of
boiler plate in front of it to prevent damage from flying fragments and rsturned ail

electronic gear to the Tach Area,

5. Radiozrsphing Tu Tamperws Parraty (in charge;, T. Finlayson

At the request of the U~Engineers, studies were undertaken on the feasibility

of radium radiojraphinz of full scale Tu tampers,




with the
of plane
of sizss

4 radium

fzeilities a2t T-Site and larzely by .y Sgt. Tenney's sias

The first shase of “he work ias weszn completed, Thi:z work, which was done

7, involved studiss

labs of Tu 1", 2" and 3" thick, OCylindrical hnoles and V-shapsd zrooves

1/64" to 1/2" were placed in the Tu at distances 0", 1" and 2" froam the film,

. N . - - 7 -/ .
scurce of two 1/2 curies, physical size about 1/2" x 5/4" , was pleaced 12"

to 18" from the ilm. Zastcman Industrial Type & ilm, as Tenney racomnended, was

used with an 0,005" Pb intersifyinz in frent and & 0.01" Pb screen in back, {bDufont

¥ilm o, 506 and Azla Supersey A {ilms were also tried without improvement,, Standard

Sastman x-ray develorer wvas used with XI added tc eliminate moast of the tackzround fog.

Conclusicons from this work sre as follows:

a) Correct exposure times were established: 3-1/2 hr, for 1" Tu,

14 hr, for 2" Tu, and 30 hr. for 3" Tu, all with a sourcefilm distance
of 14", |

b) A "halation" shield at the edzes of the Tu is found to be necessary.,
o} 3" Tu thickness: Spherical blowholes 3/8" in diameter could probably
be detected in the rejion of the Tu next to the {ilm and somethinz larger
than 1/2" in diameter in the rezion on the opposite side of the Tu.

d) 2" Tu thickness: Deteotable hole sizes are about 1/8" and 3/8" (zuess)

respectively.

_8) 1" Tu thiokness: Detectable hole sizes are about 1/16" and 3/16"

(zuess) respectively.

f) Super-position of 2 films durinz exposure and also in viewlng incressss

the apparent contrast,

‘This work was extended to find the optimum filter to be placed between the

AR




Ty and the casette. inis Tilter turned out to he atout 0,513" to 3.320" Pb to
absorb sor't seccudary x-rays and about 1/16" Cu to sbsorb secondary electrons.

with suoch a filter, the contrast is markedly improved and considerabtly smaller blow-
holes can be detscted.

Reduction in exposure tims and also a further improvement in comtrsst wes
then achieved by intreoducing a standard pair of fluorescent intensifying sorecns,
fatterson No. 353, between the {ilm =nd the Pb screens, With the combination ﬁf filter
ané ssndwioch arrangement or intensifying scoreens, the sizes of deteotebls blowholes
as judzed with 1" thickness Tu are approximately one-half as large as listed in para-
zraph 2 (o)., Exposures have not been made with 2" and 3" Tuy thess exposures are in

proocess, The pr..nosis so far is rather promlsln 'n,
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To radiograph the entire volume of such

con - SO R U LTSN
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.5eometry by placing the casette in the central hole (greater resolution is reguired

in detéoting blowholes and/or cracks in the re;ion of the inner surface, hence the
casette can not be placed on the outer surface) would require about 25 separate radial
exposures, a task which is.not too enticing., It is hoped that a single exposure of the

shell, with a large casette adjacent to the equatorial side of the shell, will prove

frultful 1 _ B _
v e ,,_,,._.,—J»m :‘ = . . _ '4 I‘

To relieve the pressure which this work has imposed on the T-Site facilities,
specilically designed for routine HE lens sxamination, and to incorporate such prospects
as using Ru-La, it has been decided to ri; 2 speocial set-up in the basement of the

ice-house to continue this work, - -
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Saction 1

I. Instrumentation., all,

A, llew apparatus e~ Tlectric detonators installed and put into operation,

Apparstus (I.7, amplifier, etc., l'or detection of high-frequency pulse-l309 signals

. \ " - i _H-..‘u.:l-. ') .
put into operation, | i Pt
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VIII, GExploration Shots, Thompson.

Work has bezun {on low priority) to utilize piezow-elecctric charge
production of pulsee~loop siznals,

X Pulse-loop Cirouits. Fowler, Kosen, Thompson,

iiller, Zosen and Thompson,

‘uller, JSuttchen, Herszhey, Hobday, ¥lein, Xrutz,

!
P
T -

in the

R

A number of plate shots have been made in a continuing attempt to detarmine

the optimum design for pulse zgenerators,

X1, Static Tamper Attenuation lieasurements of Pulse-loop Signals,

Yl— ~ )
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XII, Pulse-loop Studies of Implosions. Fowler, Rosen, Thompson Dy
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2n the Tirst »7 these shots & jjcod record of the mation of tha outside
surface of the 1 wes obtained, Nec record was obtained whizh could bhe attributed to
the pulse-lcop generatcr inside the sphere. This was not entirely unexpected since
the contact pins in this case were 17/32" and 25/32" from the inside surface, 1t is
quite nossible that 8 jet reached some vital section of the generator before the Al
surface reached the pins, The sescond shot mentioned above was a complete railure in
every senss. The maznetic reocord indicated very bad timinz as did recoveries of the
Al after the shot, This is the only case in which the ma:netioc record taken in con-
junction with an inside record has proved unusable. 1In this connection, it might be
well to point out that this experiment differed rrom others in that solid COp was

e .

placed sround the charzs in an attempt to displace the air with COp zas and thus
pogsibly avert a shift baseline, The charge snd primacord were, therefore, gquite ocold
| (2

- at the time of f'irineea , Doe o
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| A z00d record of the motion of the outside surface was

I3
H

obtained, Also obtained was s pulse [rom the inslde of the correct maznitude sizn and

duration, ) ’ . .Bfﬁi
e e e T N FUR— e — v i e K . S ,.‘-- R, ..- . -
i Good

maznetio records wore obtained from the motion of the outer surfaces indicating gzood



implosica {i=st rise time of record, etc.,. There were no signals on the pulse-loop
records, however, which could be attrituted to the signals from the inner surface, It

is suspected that one or both of the insulating shius broke down.

XII1l. Insulating Shims, Towler, Rosen, Thompson.

The metallurzy division has azain undertaken to produce suitable insulators
to match Tu as nearly as possible.
Zxperinents are being started to investigste systematically the behavior

of 1lnsulatingz shims useZ in the pulse loop techniquee

. - St . e BTN Kt e R M
\ |
A ; Add* ticral ea:r.plcs of ny-alex
have been submltted to ‘roman for measurements of shock wave velocity. jﬁ:}

One 12860-180 shot was made for terminal obser'ntionau

s A VY L A Yt T g e ."
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After the shot, the atwel ball, 2/3 of an Al hemisphere and some

— 3

of the myoalex were recovered, The part of the face of the Al hemiaphere recovered
had apparently not been marred, Also the mycalex was still an insulator and chemical
ansalysis showed that no important changes had taken place,

Section 2,

I, Summary

"r'e‘otl‘ mdq with the vlastic shell around a oharge show that the background

may be reduced somewhat, Shots with compound spheres of Al and marble indicate that

the acouatic impedance of the two is well matched, Electrio detonator background can

R el o)

be mado negligib].o by cnraful arru.nging of.‘ the coaxelo ,./
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Toet shots prelimina.ry to the full-
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scalo experiments have bteen made, Do L
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I1. Rackzround fue to Hizh Txolosive.

There are no sijzoificent chanzes in the status of the HE back;round since
last month. The timing of the spikes is consistently in agreement with calculated

interacticnes of detonation waves,
A 1/4" lucite shell eppears to cut down the backzround somewhat, No signifi-

cant differences are observed when a 9" nom=lens charge is fired with a booster roint,

a double or a triple interaction point lined up with the fisld.

A 9" charge detonated at two points showed the usuel dip and then a rather

steep nezative spike at the time when the intormcticn waves met at the equator, This

was oxpected since, at the time of interaction, there should be a net outward motion

of ions.
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V. Compression Shudies.
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VIi. Full-scale Plans, Daf _»)’ 3

Preliminary small test shots have been made at the Fajarito medium site to
test the equipment which will be used for fullescale shots, Comstruction of the

foundation for the rirst fullescals shot has besun, A coil winder hms been canstruoted

—_ S . - ——ce mr e - N

| —— - .
angé coil forms are available,

v,
e s




\,

1
i
1
1
1
'

N
n
, )

3op. sl

¢
i
L}
C
l—)
£
O
ol
ct
w
£

subls detonaier assenbliss are ready to be tried out.
wiil te uvsed with two sgpec

They
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ial pellets and two .i=3 pellets. i o
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Seetion 3. (X Site)
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Schedulaes.
Ay Schedule to dates,
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B. Expected future schedule. -
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Set ups.
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beam.,

The chargeo, pickup coil and field colil are in a coplanar coexial orientation.

The coils are mounted in a vertical plane.

The magnetic field in parallel to the X-ray

The £isld coil is 40" OD und is wound on & permanen: steel ring.

This gives
& steady fisld of approximately 150 gauss,




~ s

The picikup coil is 33" diameter ond is macs from X4 11U coormi. cebla with

the shield broken &t ons point, DY T
. e et - RSN

.

Fieid coils ars 92" OU and are woun& on expendable.wocden forms, Two size
coils are now in use, one containing 280 pounds c¢f Cu and one 110 pounds, Field
strenzths range {rom 100 to 150 zauss. In the lizhter coil, thé rate of change of
rield stremzth is approximatsly 1.5 percent/sec. due to heating of Cu., ln the heavier
coli, this rate of change is aspproximately 0.4 percent/%eco Jreater accuracy can be
achieved with the heavier coil but the lighter coils are satlsfactory for studying
timinz, A pormanent iron ring for these large size colls has recently been ordered

freom Berkeley, .

I11. Data,
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1) Conducting vs. noneconductingz charze supports,
The Al tripods used to support the charze in the oradle zive rise to a very
pronounced dip in the base line of the magrotic record., The dip starts several micro-

goconds before the start of the maznmstic traca end ends about the time that the blast

e J




ine jmdget reachas the Al surface, It reaches u

syual Lo the maximun implosion siznel and oscurs shortly after the 2

starts moving ins Lo such dip

s obeerved when non-conducting supports

e

first four shots had 4) tripods: all subsequent ones have been non-

reing switeh vs, no snorting switeh,

Records of chots ust having shorting switches seem to have more nigh-

[N

frequency hach lastinj throughout the trace. The data aere not cleancut and the con-

clusion is tentative.!
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b)
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Timing correlation between magnetic trace and betatron-cioud chamber

In order to correlasie maznetic record times with the betatron-cloud
charber record, it was necessary to have a common time mark or base
on both records. Three mothods were discussed:

l. To introduce a pip caused by the Xeray burst ianto the magnetic
trace, -

2. To produce an artificial pip which would be introduced into
both tha X-ray timing trace and into the magnetic trace at any
desired place.

3. To use common 5 microsecond time markers gencrated by one
"olook" on the two traces,

The third system was adopted and was installed by Titterton.
1t has proved reasomsbly simple to use and interprei and has
Siven excellent results,

Of seven thots measured Lo date, the time of motion of Al (i.e. the
time interval between start of motion of 41 and the X-ray burst) as
measured by maznetic method has agreed within 1/4 microsecond with

the time as calculated from the H.E, train if 1.0 microsecoad is
allowed in the calculztion for a baratol-Comp. B delay. The shift in
timing is consistently in the sams direction, indicaiing that ons to
two tenths of 2 microcsecond should be added to the hypothetical delay,




4 ~wuality azd consizicncy of .asgnetic records,
%, d,7, signal preceding metal signel, The shape of tre T.3. spikes
13 inconsistent “roxa shot to shot, Yhe amplitude is similarly
ineonsistent and only rarely have the very larss spikes choracter-
' istic of the Pejarito records been ohserved., Zhe tize tetwesen ths
1st #,3Z, spike and thae start of ithe Al motion svearazes o, ;% micros-
ssconds with a maximun deviation of £ 0.3 microseconds.

A . - ket . Y :
b) iletal sigmal. The shaps of the curve is
T &

r

characteristicz. Tize intervals are as

: s Avg Aax. Leviaticn
Initial rise tiue —_— - - =
299 psec, > .38 padc.
Rerlection time from Tu surface 4,53 + .30
- -2 +
Rellection time from center 11,34 - .14
5) Absolute calibration of maznetic record J ) \

tp.f'fort has been concentrated upon elimination of backzground which render ﬁal‘
1

brations inaccurate.

T Dot

T
3

Bs . _
i) vé;;;;t of conductinz charze supports.
Al supports do not ceuse noticeable dip in base line which is charactar-
istic of 3" scale. They ma), however, sive rise to some hash,
2) Shorting switches.
ﬁp to a few days azo no shorting switches have been used on this scale.
The latest records are not yet analysed. It 1s planned to use switches for the nsxt
several shots in order to have comparison data,
3) Timing correlation.
Of 5 records measured to date, the‘magnotic method measured time of

motion of Al has disegreed with the predicted time from H.E. calculations by 0.1 to

7.8 microseconds, The H,T, fijures include a 1.0 microsecond allowance for arntol-

.
Comp. B delay. ’ N““




4, <Quality end consistzncy of masnetic records,

The chone and ampliiuds of both tihe d.%, and metal sisnals are incon-
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Satisfactory explapation of the source of thess poor results has not teen msde, It .

13 l.f‘
i3 cossible taat poor implocgiong misht te the causs, Tize interval data are not o o
aveilable st present,
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JROUP F-4 < %, A, Zijzinbotham, Group Leader

#ay 25, 1945
In thls psricd most of the first Trinity; equipment was completed, At the
sans time 2 sreat meny other jobs were dome, 238 pieces of equipment were completed
of wihich 75 were major jobs involving a certain amount of devslopment work and 163
viere standard pieces or routine shop jobs.

1, Irinity Blast Zguipment - Sands

Amplifiers, controls, and associated test equipment were designed for the
moasuraments at Trinity of the air and sround waves, Units were comstructed for the
operation of twelve of piezo gauges, and for twelve of the zeophones.

2., Trinity Photographic, Blast Equipment - Elmore

A sir channel direct coupled photocell amplifier to drive six 208 Dumont
~ scopes (for Julian Yack) was completed. |

Two five-channel sound ranging circuits (for Barschall)., {(These circuits
worked very well on small charges, but crosse-talk, prob;bly originating in the six
miles of multiconductor éahie, caused ;raat‘ confusion in the record from the 1l0CT
charse. The trouble cam be cured by limiting the signal at the pick-up end, and by

presenting ths signals on separate sdopeu. instead of mixing the sigomls for present-

ation on a 81
o

3.. TFinity Blast Equipment:- Hane,Huffhines

_80ope, )

Sixteon'Cnl. Tech, capacity - blast informers were modified by thé addition
of power output stages.' Sixteen receivers and power supplies were also modified. A
trailer was equipped for location of most of the receiving equipment., This work was

done in conjunotion with Waldmen and Bright who had charge or-thdse.m.oasurements°

4, Trinity Fast Timing - ieDenisl and Titterton
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Slectronic equipment to provide tiuimjz signels in the range (to - 100 m.sec,)
to {ty; with accursecy of £ 1 ms or tetter was designed and used with success. The
set-up comprises:i- (a) Sawtcoth zenerators with associated discriminators set to fire
at appropriate times. Two sawtooths, ome 130 ms long and the other 20 ms long to
cqgver the latter part of the interval., Three discriminators were provided in each
channel., (b) Coding Unit and Line Driver - The sizaals from the discriminators could
be convertsd to have eithor positive or negative sign, mixed together and generated at
low impedance for transmission over a twisted psir line, Decoding is effected at the
receiving end. Two channels were used to drive lines from station B to A and station
3 to Po A to siznal was supplied locally to all recording apparatus in shelter 3.
for the 100T shot, only two sig?ala were requiroed tp be sent over the lines to A and P
so that the decoding problem was very ;imple. (¢; A counter ochronograph with a tims
resolution of 1/16 Qa wag provided for measuring the time intervalsf Calibration of
the oscillator driving this unit was effected by comparison with a 1000 cjole fork.,

(&) A 4035 Driver Unit which generates a pﬁsitive pulse for transmission over coaxial
cable to the Raytheon Detonator Firing Unit. (e) Sundry oircuits for operating

Bausch Lomb and Hilger Speotroscope Shutters at P and A. (f) Cirouits which take fha
ty, signal and}gggyert it into a step wave for galvanocmeter recorders., The system will

have to be riiinid for the next shot since more signals are required,

B =T

.8, Uodel 5 Sweep - Titterton

This unit has been desizned for test measurementas on electric detonators at
Alberta, A sweep delay of up to 10 microseas, after the initiating trigger signal can
be obtained and sweep speeds range from 1 miocrosec, per inehito 20 microsec. per
inch, The sweep chassis incorpor;tas its own timing unit which yields 0.1 microsec.

pips at 2 microseoc, intervals. A standard unrejulated 6KV S5CP5 scope is employed for

presentation, . W
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5, MNeutron :conitor - Sands

The #odel 220 Amplilier and Scaler has been desiined and ssveral units are
under comstructicn, These ilostruments are intended f{or uge with BPy proportional
countors in the measurement of the neutiron background of initiators., The circuit
consists of un-amplifier with a sain orf 20,000 and a scale of 8 built into one case
with 8 type of construction and choice of components which make it satisfactery for
overseas usa,

7. Lensitometsr - Zlmore, Hough

4 densitometer potentiometer gircuit for use with photocells (to measure
the density of cloud chamber photographs from the betatron experiment) has been
desizned and constructed for drivingz a Brown Instrument redorderav Light from a higk
intensity mercur& arc, pulsating at 120 cycles, is received bty a photomultiplier tul
after pasﬁing through part of the photography 1light also passes directly to a secor
photo-tube to serve as a comparison intemsity. The system automatically records the
differonce on the Brown Recorder. The systaﬁ is sensitive to intensities in the 10°
lumen rangeo_ The use of 120 oyocles makes the ingtrument insensitive to small amouni

of stray light not of this frequenocy.

8. Irigger Delay - Elmore A

A t;;%gAr delay;circuit 0.3 microsec. to 100 miorosec., has been designed
built. The uﬁi;AOOntaina anzinput discriminator whioh starts the variable delay, a
which trizzers a blooking osoillator to supply an immediate output trizger for ocon.
trolling other circuits, A sooond‘blo;king osoillator is triggered at the end of tl
delay when a linear sawtooth trips a second discriminator, The oircui? has & singl
trigzer leature, provanting’a second delayed trizgzer, ;t containsg an internmal rela:
os?illator to aid in setting the delayed trizer (by use of an external calibrated

W

pulsed osoillatorj, (For Froman).
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. 9, "Super-Suds" - Tatts
A simplified and ruggsed instrument, similar to the "Tlutos" has been
doveloped for field applications when rujsedness and long life ars essentisal,
o 0
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SROUP G=5 - §, H. leddermever, Jroup Leader

day 17, 1945

I. K-SITE OPTRATIONS AT i
} - ) daznetic

record. are now bein; tak;n on nearly evéry.shot, the mein limitatizsn oa this being
the rate at which the electric shop can wind coils, Three new steel boxes have beon
installsd i the zround on a radius of 10 feet {rem the firlng pointy omne for housing
the primacord pulse zenerator for the :ai; timing sequence, the second for a primacord
pulsc generator to trizger the magnetic sweep, and the third for a pin mixer circuit
which 1s uﬁad with a second oscilloscope for miuitoring the lenses. Two methods for
lens monitoring };nve been tried, one in which the pins ;re spaced in the primacord at
distances from the-detonator increasing by 1/16" intervals from one detonator to the
next, and another in whioch they are buried in the suri‘aee. of the explosive, likewise
at succes;ivaly increasing distances from the booster, Results ars inconclusive but
indicate that the second method, which is applicable when the detonators are in contact
with the boosters, will be satisfactory. A spark detonator unit is ready Tor installs

ation and trial within the next week; this will replsce the explosiocn switch method
sl .

-

transmissidnfiﬁt;gurmﬁnts has been moved out to the site for preliminary testing.

11, EXPSRILIATAL RESULTS Do =mle™
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results of the magnetic time records are indicated on the graph by vertical lines, and

the spread between the magnetic time and time determined using the known transit time

N




in the hizh explosive is shown by the horizontal connecting lines.

An indication af the guality of the diameter measurements is ziven by the
points at the tops of the sjraphs, which show the .neasured diameters of the set-up
photograph : compared to the known absolute initial diamsters., A zreai deal aor work
remains to be done in studyinz and correlating the data, but the situation as it now

o

exists can be summarized as follows: Ny

: Y

2) in those cases where magﬁctic records exist the times determined from
them are in zood agreement with the times cetermined by using the computed H.E; transit
time. (Both determinations depend on the measured time to the x-ray pulse, from the
same zero). The pr?sumption is then that most of the time mesasurements are zood and
that the non-existence of a regular curwe is not Iikely to be attributadble to faulty
tipe measurements.,

3) Poor magnetic reobrds can be correlated to some extent both with second
quality explosive asgsemblies and ;ith feeble compressions, but much more work has to

be done, both new and on existing records before a more definite stafement can be made,

mé::é?f—up &i;mgtor measurements have rather large variations which
reflect a oenn.qn; . ng. uncort&inty in the oumpress1on mnasuremznts. Although the
reasons for tﬁuiflrittions in the maasuremants are not fully known, some bad implosions
are also strongly‘ind;cated..
5) o positive evidence oxists for observable dissymnetries in the implosion,.

There are apparent irregularities in the shadows which exist as frequently on the setups

N

a8 on the shots themselves,
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The photozraphs have not been densitoasetered, tut the 1/16" [lat was barely visible,

while the 1/4" Ilat was very clearly ds ined,

I1I, D24&TE ANALYSIS

The mein reliance has so Zar been placed in ziorodensitiometer traces and
work is bein; pushed in various directions to try to impréve the diameter msasurements.
The followinz points wmay be mentioned: (a) improved critseria for interpreting the
densitometer tracesy (b) more rigid eontr&} of the illuminated region in the chamber

and attempts to determine the effective depth of the illuminated region by stereoscopic

- methods, (¢) wuse of an amnuler cone of lizht and a photo-cell for diameter measure-

mentsy the purpose of this is to avoid the necessity for averaging a large number of
traces when one is concerned mainly with tho averaze diameter without regard to minor
deviations from serfect symmetry; (d) a modifiocation of the sbove in which a solid

cone of lizght is used instead of an annulusy this is an integral method which might

have some advantages over {c); (o) use of stereoscopic methods by which it may be

possible to mnk?fé.moro objeotive visual estimate of diameters than can be done when

the tracks are-not aeen in three dimensions; (f) a flicker comparison method with

e

an adjustable magnification to matoh images of setup and thot.

IV. PERSONNEL
' The present persomnel of G-5, listed so far as possible according to sube

projoots, are as follows:



Betatron: Kerst, Ozle, Conklin
Cloud Chamber: Neddermeyer, Streib, Allison, Althaus
Data Analywis: Sayer, Bloch, Christian, Price, Shorman
Streidb, “anginess
Zlectronic Equipment: fiiora, Conklin
HoCo: Mueller, Brown, “riedlander, -eldman
' Keller, fines
Ion Chamber: Seren, Lsnzl
Photosraphy: Sopp
Shop: Tamarelli

The magnstic work is being carried out by ¥ieneke, Fishbine, Schelberg N
DoE Y3/

and Smith. e e e S 0
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JRCUY G-8 - B. HZossi, Croup lLasdar

‘ny 22, 19545
The now firing site in Bayo Canyon was completed and testad. Shot no. 20
was [ired successfully on this site.

(1) Results o7 Xa La Tests

Shot ns. 1S, april 20, 1945 (Ra La shipments mo. < and no, 5 combined)

idietal sphere: 0 Al 900

—_—
-~ o m———

Source: Approximately 230 g Ea equivalent ———
) saznetic detection: magnetic field: 123 gaussy piockup coil 72 om
-, below center of charge

: Experimental results:

r‘ _~__-.__ — C et - ——— - -p
f [H

!

Jall R

Correctlon fo¥J££59 resolution has not yet been made but it will not be very large,
This shot was fired to investigate the variation in the absorption of the H.Z. lensecs
during the time of detomation, There is no evidence which indiocates any measursbls
effect,

Sﬂot no, 20, April 26, 1945 (Ra la shipments no. 4 and no, 5 combined)

idetal sphere: O Cd 224 Al 472
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Securce: Approximalely 150 3 lia equivalent

ingnetic detection: agnetic field: 148 ;mussy pickup coil 64 cm
uslow center of charge,

Sxparizenial Rasults.

\ = e e ————
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. _ The magnetic record indicates an aoceleration time of 1,0 miorosec.

ané en initial velocity of 1800 m/sec. for the outer Al surface.

(2) 1luprovements of the Experimental !iethod for Ra La Tests.

A, #ork on timing ocirocuit continued.
B. Hore static atsorption measurements were taken with composite shells

and with collinlted:beama. Also absorption measurements with Alumimum powder were

started in ofkﬂffﬁgrinveatigate the effect of & changs in density on the transmission.
C. ;Ona;;#nk of the newly developed lony chambers was used in shot no., 19
and “ound satisfactory,
D, The study of the time resclution was completed., 1t was found that one
obtéinﬁ a sufTiciently accurate correction by assuming that a square pulse is changed
into an exponential pulse starting with a certain tine delaye. The tiﬁe constent o¢ the

exponential is approximately one half of that used previously. This means that all time

: L S X




correctisns jiven in the previous reporis saould be roduced by aporoxinmataly a factor 2.

-~

(3, Jeigzer-iuller Counters

Producztion continued accordiny to request.
(4] Porsonnel

s 8o La Cetection Zguipment in EBayo Firirry Site No., 1

Staub, Chromey, Levine

[

Ba ZRa la Detecction Zcuipmsat in Zayo firing Site YNs, 2

Allen, Nereson, Zverhard, Burditt

C. .uagnetic Detection Zguipment

Falrbank, Xiszesnick, Lallinckrodt, Stone

D, Preparation of Shots (includinz H.E., Source Transier Devices, Etc.)

Diven, idenz, friedrick, Xissee, Jordan, UcCaughey

E. Construction of Expendable Elecironic Zquipment

Harper, iarti;, Venmgzhaus

F, CGConstruction of Suxiliary Zlectromic Zguipment

Staub, (iller, Levine, laBarze

3. Experiments on the Time Resolution i

Ly
PR

~‘S8taub, Dellenbaugh

Ho_¢ velopment, Construction and Testing of Ion Chaubers:

NHicodemus, Dellenbaugh, Powers, Yolpe, Lustgarten, Haley, Hudson
Henderson, idclauzhlin, Newberry

I. DLEwaluation of Lata

Zoontz, E, Staub

Jo Static Absorption iieasurements

Koontz, Hall
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Timin: Circuit

Jurnay, Chromey

Shop

iioloznik

Tests for Radiation Hazards

511ller, E. Staub

Secratarz'

H. Nyer
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SROUP G=7 - E. J, Lofren, Group lLeader

day 22, 1945

Following a number of confersnces in the first few days of May tetween

Bacher, Zistiakowsky, C, .. Lauritszen, Lofsren and Oppenheimer, the following decisions

were made:
1, PETN- Bridze Wire investizations should be brought to & conclusion
on Mny 12 so that the 1773 desizz could be essentially frozem.

2, Produoction and testing of the 1773 should be centralized in X division

under Jdreisen, G=7 providing some people and advice,

3, Ge7 should make an all ocut effort to zet a lead azide detonator into

the July program. This should be a joint effort with Cal Tech,

) 17735 Detonators . ..
. DDL.MD!Q
From April 15 to May 12 we Ioadod about 800 1773's, the limiting factor
T A = AN~ W'—m..mi.
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“hile these figures are satisfactory for the early stages

S

of production, the failures inoreaaed to a disastrous 1 in 4 for singzle detonation.

eleotrieql breek down in the coax ocores. Production was halted

This was trlc-df

o ' - - -

while the bad (40 percent) were rejected by an eloctrical test.

\ e et ey

When the work was turned over to Greissn on Jay 12. we were able to recommend

b . -
e el - - - [ RN
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decreased size of PETN tube, Tho work on more stnble PETN typen had not reachsd the

however, the invaatigntions are continuing

-

point where recommendations could be mades

on some very pramising leads found by Hansen,
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Jo00P G«8 - D, ¥, Troman, oroup Lsader

May 15, 1945

5, KESISTANCE %IRE: (J. B. Roberts)

The method of measuring the velocity imparted to plates by driving them
into a nichrome spiral has been further developed, I'l:. s found that no interection
results when itwo such spirals are placed uncer the same plate and the records obtained
from cach fed into separate amplifiers and oscilloscopes. The method has been used
on both steel and copper plates 1/8" thick, and results in gond agreement with the
pin contaot rothod were obtained, _

Several small shots were fired to determine whether a straight nichrono
wire could be substituted for the spiral. Inconsistent records were obtained, probably
because of disturbing eifects from the shock wive méving down the uire ahead of the
plate, | ’ ' o _ | _

i
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e - e — - —_— T e—e

R .

resistance wires., Considerable hash appeared on the records., Research is in progres

to develop a preamplifier to eliminate this hash.

10, IMPLODING HEMISPHERES .

e A e A . VNI ST o § - ke T LTI et e g

AL el e b e g pemt =t S5 N et e =

In both cages the imward veloocities at the pole of the hemisphere and at

wm-—/ ~
FTIRY , T .- - . - - - P . e -
a po:.nv [-F 8§ 1I'Om the axXis wWore measurea, 106 Vel.O0C1TYy &t une pose was measured over

a distenoe of 28 mm, but blast limited the measurement near the equator to the firat

N

8 mm of motion. The velocities f‘oundl are:
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At such velocities the air temperature in front of the

— PRSI EIL SRt e =

imploding surface-has been calculated by Peierls to be 11000°K., At such temperatures
it moy well be that the shock front is an excellent conductor and that our velooities
refer to the shock wave instead of the metal surface. The difference in velocity is
only about 1J percent and can be calculated, but it would be of interest to determine
oxperimsntally which we are measuring., A number of sugzestions were made whioh might
reaslve this point, Bethe suzgested that if the alir in the hemisphere were replaced

with hydrogzen the tempsrature would be reduced to perhaps ?000°K° Accordingly, two
) r—-—-— e e o P . N ¥ -

shots were made under these sconditions,

TN g mtnns ¢

foes
L~

MR 3 Pl s N b it

Theco results are in dlsagreement. and it is planned to repeat this

prm—— - )

experlment.. Uhtil further shots are made no conclusions should be drawn from the data

Ziven, ;,:?:

oy —
In this shot air was left in the

hemisuhere but four of the five pins were oovered with ~1yptal to insulate them from

it . - B e e
\

the ion1~ad air in the shock wnve°

—

‘!hn,nlahhsd'

-




- 85 - 5 NG\

13, SHOCE AND #ATL-IAL VELSCITITS I 48TALS: (J. Y, Roberts and V,A, liedzel)

Recent measurements on 1/8" steel plates jive results which do not agree
with earlier measursments. Three shots have bzen fired using Tuck lenses and 5" high
pentolite cylinders (3.1/2" diemeter;, The lens for one shot was filled with spherical
grained tetryl; for the other two shots they were filled with spherical grained TNT.
A1l three shots 3iva an initial velocity of about 2000 m/sec. and a shock velocity of
4400 n/sec., Since these results varyy appreciably from those previocusly reported it
is evident that effecﬁs are .occurrinz in these measurements which are not understood.

A 3zood record was obtained on 1/8" copper using the lens filled with
spherical grained TNT. It zives a shock veloscity of 4700 m/sec. and an initial
velocity of 1700 m/'seo°

Further work is bYeing done on determining more seccurately the shock and
initial velocities of.aluminum, cadmium and lead using Tuck lenses filled with spheriocal

grained TNT,

14, VELOCITY OF PLATES: (D.X. Froman)

Eizht shots were made for X.Division each using two blocks of ocomposition B,

8" x 4" x 12", The two blocks were placed on top of each other to make a total depth

of 8", and detd _?@d at & single central point om top., The total time of the

detonation and the velooity imparted to a 1/4" steel plate by the charge was measured

s

in each case, The results are given in the table below. PFor each shot listed the top

oharse appears first in the table.
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Charzo Lansity Dat,ti:g Initial Velocityd “imal Velocily
jShov No. im/ce peec. m/sec, A@an. m/s60. aean.
{

1 Low-low (X &022 1,681 33,25 1620 2350
x 5223 1,677 1559 2320
2 Low-low |X o041 1.686 33.25 1450 2290
x 3024 1,676
3 Low-nizh {x £040 1,835 32,5 1570 2112
x £380 1.714 1580 2165
4 Low-high {x 5107 1,882 32,63 1550 2220
x 5333 1,705
5 High-low |x 5082 1,714 32,7 1600 2190
x 5042 1,687 1540 2200
6 High-low |x 5105 1,712 32.7 1480 A 2210
x 5021 1,676
7 High-high|x 5089 1,705 32,45 1700 2180
x 5091 1,706 1 1640 2195
8 Hizh<highlx 5104 1,703 32,45 1580 2210
' x 5106 1,716 )

* 714 inoludes [° prizacord zoins throuzh a ring tetryl pellet onto a solid tetryl

tooster on top of the 8" of comp., B, Also included is the shock time througzh the
1/4" steel plate. (The latter by direct measurement in four of' the cases above
was 1,25, 1,35, 1.27 and 1.29 psec,) The second shot of each combination was made
with eleotric detonators and the tine was correoted to that of the first by assum-
ing (1) 4O wsec. loss in an additional 1" of primacord and (2) 1.7 psec. loss in
detonating the primacord from the time the current flowed through the detonators,

Initial velocity (before second shock returns throuzh the steel) cannot be deter-
mined very accurately, Its probable error is of the order of 200 m/sec. The
probable error in "final velocity” (after 7 or 8 psec) is of the order of 130 m/sec.
It is quite questiomable whether or not there is a significant variation in the
velocities of the steel from the various combinations of high and low demsity

shargzes,
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2> plates wers used in determining tha chock ancd ialtlel
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velosity cf that material ‘or Ircup 4-3. The chocik velocity averaged 4730 m/sec.

s s s . o - - PR . - / - :
while the initial velooity for the 3/4" plates was 2300 m/seo, and 1300 m/s3c. ar the

1.8 plates. These runs were made usins Tuck lenses filled with sghorleal srained TN

- = ~ / . PN .

above 3" x 5-1,/2" dia, pentolite chsrzes,

17. VILCCITIEZS UST°CL TO TEZ IXITIATOR PROURA: (H.%. Newsonj N oLl g e

[ AN -7 s

Hanze and Velocity of Jets: 4 technigye for measuring jet range and velocitiss is

beiny deVelopedoj;

e At e i 3 8 051 RSN

; . ) e
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. - Five measurements give jet velocities from 15,000
P - P S ot iR e o B Y e S

to 19,000 m/sec; however, the clearer records fevor the lower value. The velocity

- appears to be independent of the depth of the heole which varied between 3.5 and
12.5 mm,

| The jeots are absorbed in a pile of 1/16" Kycalex plates, The course of the

jet is followed by electrical ocontacts wade to coppef foilas between the layers of
uycalex, The range of the jet from a hole 9 mm deep is about three loyers of ilycalex
and that from a 12.5 mm hole, six., The average veloclty in Myocalex during the first
two microseconds is 5,005 m/sec. GSvidence is insufficient to tell whether this is
dependent on the depth of the hole. Probably (see seotions No. 21) the velocity of the
materiel in the jet is not dacreased zreatly in penetrating the iiycalex, but the front
of the jet is merely used up in makiny the hole for the following portion. Thus, the
apparent velooity ziven by arrival times is low., This rapid deceleration makes it

- possitle that the rangzes observed are loss than the irue rangs. Ths record is

torminated by the prozress of the implosion about 3 microseccncs after the start of
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the jet so that if the jat continuss ux
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pins wers copper and found Lo prpstrate the stesl to a depth or at least 1/18",
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18, PROPAGATION OF THES CONVZIRGING SHOCK 'iAVE IN TIZ SOLID GADGET: (D.3. Larshsll)

i
i
1
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It was not poaaiblo to J.ntorprat the record of the only mnlti-detonati on ahot

attemptoed, ﬁ = ol

LV X7 .
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Nins pins

e e Rt . ) cn e s it A e

vwiers placed at various positions C.32 mm “rom the inner surface of ths stesl Iizner.

™
7

)

s o these

¢

o]

ins were placed under deton=sticn golints, one under a double interaction

\ »oint, wo under iwmiple interacticn points, and one at a selecied "random" point,

e e s s o -
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) " In this case twenty;four pihs were placed at a distance

 —— B

A 0,179" (4.55mm,; from the inmer surface of the steel liner. The pins wers placed so

that a 300d representation of tho symmetry of the implosion would be obtained, i.s.s

"random'

- under detomation points, double and triple interaction points, selscted

e [ e |
H

points, ste.,  _ ) by !ﬁ'Q
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These two shots.are ngf énéiéély compuraﬁle beéause of the differences
mentioned, In the lattsr shot it is also true that the tims spread could have been
exayzzerated beoause of possible disturbances from the rarefaction wave from the edge
of the chargs, Bxperiments are being initiated to determine how clase to the edge of

the hemisphere one can make measurements without getting appreciable disturbances.

N 21, SHAPED-CHARGE E™FIZCTS: (5. Felt)

Several shots were fired toc investigate depth of pemetration and velocitiles

of brass jots. The jets were formed {rom brass comes of 75° included angle and
1/16" wall placed in the base of 2-1/2% diameter x 3" pentolite charges. Three jets
1

mere [ired into stacks of three 2" steel blocks; one through 8" of oak penetrated &7

one through 38" cf comp, B dotonated simumlteneously with the pentolite, peometratad 57;

) -

e
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one through 12" of comp. @ detomatad similerly, penctrated 4-1/2". In .the two shots
firsd through E,Z., only the aiddle and bottom steel tlecks were rocoversd, One jet
was [ired throuzh 8" of comp. 3 into a stack of tkree 4" dural tlocks, The middie’
anc bottom blocks were recoverad but no brass was round on either,

Two velocity shots were Tirsd through two 2" steel blociks and two through
itwo 4" dural blocks, The initial jet velocities varied with each shot but averagecd

.

8330 m/%ec. The jets wers decelerated ia each cas2 tut in three cases out oI our
were accelerated after leaving the firzt block. Though recovery of tie b%ocks indi-
cated that in each case the et had penetrated both blocks, no record was obtained

beyond the entry of the jet into the second block,

22, OVERALL TIMING MEASUREMENTS: (V.4. ledzel)

Apparatus was set up to measure the time interval between the moment of
the surge of curreat through the detonators and any other pulse such es pin pulses.
The circuit comnsists of the input of a 4,5 microsec, delay line connected in parallel
with the trigger inpﬁt of the scopes which is connected through apéropriate vaoltage
dividers te¢ a detonator condenser, The output of the delay line zoes to a faah-flip-
slow=-71lop circuit. The flip pulse is differentiated in alvery short time constant

input to & cathode follower which shares the same cathode resistor as the cathode

i

follower of thafpin pre-amp, This is permissible since only ome of the two cathode

Fpmes

A

followers is paistng pulses at any one time. The circuit flops back long after the
last pulse on the scops sweep,
This circuit was used in measurinz overall times through blocks of comp, B

(see seotion 14 of this report) and through Tuck conical lenses plus 5" x 3-1/2"
dia, pentolite cylinders, .
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ZROUP ¢-10 - €, L, Jrritehfisld, JSroup lLeader

May 22, 19435

"abrication

On lsy 1, the cmpnasis o implosicne=initiator work was transisrred rrom
methods of proof to fabriczation ¢l a service unit. Because 9 the iizmited time in
which the difficulties of fabrication must be overcome, it has been decided, both by
the initiator Advisory Committee and by <10 in conference with Bacher and represent-
atives of -2, G-8 and Ck-15 who had been directly engaged in investigation of
initiators, that the future efforts of_those concerned will be concentrated op making
a soervice unit of the urchin design. Two other designs, the melon seed and the
nicodemus, will be carried along as things to fall back on in case the difficulties

peculiar to the urchin prove insurmountable, but with the explicit directive that work

on these alternate designs does not detraot from the effort to fabricate the urchin,

-k L et et e A~ gamon e er A e
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Por the essential dimensions of the initiators, and particularly the urchin,
the recommendations of Bethe, LANMS<237, will be followed as well as fabrication practice

permits, Preliminary specifications for anéeptanoe of service units have been submitted

low
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by Holloway, Yorrison, Schrwiber (to ‘-lth 1°l<.., Ay 9, 1345)
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Tl That committee has alao
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approved shielding layers up to three ranges equivalent in thickness and using radii

R e e s i ¢

up to .005 inch instead of sharp angles.
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The i‘a.brioation of initiators to meet the speoiﬁoations and reomendations

cited above pru t a m& jor Vproblem to the CM Division. The activities of that d.ivisio:
in the initi:‘jb_!ork a.re coordinated by R. ¥, Dodson and may be divided into three
categories; (1) the." procurement and inspection of beryllium in which C.S. Smith
serves as liaison with the metal producers, (2, the deposition of proteotive layers
which is done by Cl-6 with assistance from Xolodney and, (3) the deposition and testin
of polonium. Under item (3} we depend upon Ci division not only for obtaining the

required density, purity, stability and distribution of the polonium layers, but also

NANA-



for assewmblinz the initiator, measurin; its active content and teesting for such
redistribution, chemical or thermal effects thatl :nay apnear after acceptance tests,
The allocation of the polonium supply to experimert as well as to service units is,
of coursa, in the hands of the C. Divisioa.

In close cooperaiion with Dodson our ;roup will desizn snd have fabricated
the ;ross mechanical elements for initiator assemblies and test units, using
teryilium that have teen ilnspected eané passed by “ehl's group, supply current mecnanical
drawings of all such assemblies and units, and set up the mechanical testing Tacilities
required to carry out the recomnendations ol liollowey, .jorrison and Schroelber. e
shall also duplicate the neutron counter to be used for determining backgrounds in
the rield, compere it with the field unit, and calibrate it preparatory to labelling
initiators that zo into the field with the hackzround observed before shipping and
_ with the backgiound that can he tolerated,

The responsibility for design develcpﬁent of the urchin rests with the
Enzineerinz Committse comprising Sampson, Serduke, Yilson and Critechfield, T™abrication
practice and proouroment from the mgchine shops is done by Serduke. . The installation

of test squipment and execution of the acceptance tests on initiators is under the

direction of Sampgon.

Orzanization

The ohange of emphasis in our work has resulted in the formation of the
Snzinecering Coamittee described in the “orezoing psrazgraph aend in narrowing the
experimental objectives, These changes involve certain reassiznments of responsivilities

within the sroup and these will be cited here for the reoord.

Serduke will continue .n his responsibility for fabrication and desizn
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pructice on ihe urchin as well as om otner weord of the roup, in tihis, he nas ihe

drafitsaan,

[

assistance ol ‘lebstsr and hopes Lo acguire esacther moecnanica
Sampson will centinue in his direction ¢ dandia Canyon und in addition
#1111 be responsible ror implomentis ; the acceptanco tests cn the initiator as mentioned

abevs; Jor these ¢fforts ot pressnt he hag the help of illen, Alexander,

‘ter <he complztion ot work on sactioniny or hot shots
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Za:l and ilkinsom i1l »z availadle to Sampson.

“ilson is a mnember of the urchineerinz cowmmittee, but he has also the
rzsponsidbility ror the tinins tests that are to be carried out, principally on .lunrcs
jets. In thase experiments, he has {he assistence of Hanna, Rieser and “right,

Sherr has three responsibilities: (1 the engineering of the melon seed

initiator in collaboration with Sérduke.and Critchfield; (2) 1limsison with other
sroups that are doing experiwents pertinent to the initiator prosram, notably, foski,
Jaciiillan and liewsony (3) sectioning of "hot shots", a technique by which it is
hoped To interpret such shots in ;eneral, but jet recoveries in particulur. <Cieslicki,
cHale, asll and ilkinson are gt present enzazed in this efrort with the understandine
thst Rall and .ilkinson are to be transferred to back;round measurements on initiator
units as soon as feasible,

Barnes is the :roup's senisr representative for the measurement of activitie:
in jets, ~or terminal observetions he has the assistence of Xline and for timing
neasuroments the assistance and facilities available from Cuyxendall and Tuck and
their parsomnel of 3-2, ~ulbright, on loan'from 3«7, is the executive of the timing
experiment itself and is aided by Xupferber; and Ilfsld of our zroup im his work,

Joranson continues with his study of physical properties of materials under

stronz izpact loadin:, addinz to his program the study of partial sphere implosions.
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sembars ol 3-10 not cited ateve ars i, Joranson, Saoretary, and Calvert

214 Joster wito ars toth on lcan to Johus at present.

Preliminary resulits ave besen odbtained in eech or the three major axperimental
activitiss of lhe roup mentionad above uzder ilson, Sherr and Barnes, but each is

1n such early stases that no repert will te made here, The work in liaison with

Xoski, Jaouillgn and iiewson is prozressing and will be reported by them. Particular
concern about the melon seed mecnanism has arisen rrom some of D.P. “acilillan’s results
because of the apparent formation of spalls, and this phenomenon will be studied

further,

The study o motive shots for recovery has teen discontinued for all

'0

.
ractical purposes except insofar as they can apply to the study of jets., Sectioning
of the active tarzets .ay help in the interpretation., All experiments wusinj; polonium
have an uncertain Muture because o the limited supply of that element and alsc becavse

f the hizh priority in the (I division on {abrication problems.
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Althouh terninal recovery s sieol bells is an scoomplished fact, tho
expansion of the internal oavity mokes the technique o little value to studyin:; the
action of initiators. A possible exception is the proof of the formation of jets tha

traces of which may bSe in evidenco and this is beinj; followed up.

Another type of experiment that indicates the doubtrul utility of lens

- 4 .

. recovery shots in studyinz initiators is the determination of temperature at ths

- — e e — —— e e e
-~ initiator positicn, i_“w__ . -



I T T oem Nt mey  me A amamemm oo rmERA R
o T A A 2L 1M Ok ot
ERTLIVINARY FulGHiid ESCHT

vay 13, 1945

“hysical Properties "nder Iil:h Impact Vslocitics - “riiten by Lt.Comdr, R, %, Goranacn

Some measure o success in extendin; the pressurse range “or stailic neasurss
ments was obtained in 1939 and 1240 bul it was a2lso “ound that any very larzs oxtension
wousd not be very praciical. In conssguence attention was directed towerd Jymamic or
impact mothods wherein creep o msterisl would not limit the accuracy o nesasurenpsois
and claborate systems of vessels or conlaining pressure would not be nwsoessary. Sons
tests of the feasibility of this method were obtained in developing methods and tools
for the study of structure response to underwater sxplosicas,

Within the "elastic 1limit" isentropic properties will be obtained; beyond
this rezion they will satisfy the nenkine-llujoniot Hydrodynamio relations, Thsase
relations can be obtained from a measurs of any two of the four quantities, demsity,
matarial.velocity. shock wave velocity and peak pressure in the shock wave.

A striking velooity of 30300 ft per second shéuld produce shock waves of the
order of one-halfl mezabar (1012 dynes / om® ), In order to extend the calibration
constants oi the piezo-electric probes itlwas decidod to make meusurements or the last
three quantities by using + zun projectile to produce the impact. To that end a
6"/47 smooth bore gun was set up at Sandia,

Failﬁre of the trip circuits was cﬁused by zas. leakage across the sealling
bands, and non; of the projectiles desizned for us was satiafaotofy in this respesoct.
Considerable time was lost in determining the cause of Zailure and in attempting to
correct it. Pending the manufacture of a satis{actory gﬁn'projeotile trials were btezun

.

with 3-1/2 inch plane wave lenses and reatoliis,
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As nmizhi te snilcipated, considercble difficulty has boeen encounter:d in
Tecting the oxperimental technicue, and scms Ffurther refinement will te reguirad
Seore reliable guantitative data become available, The preseat procsdurs is io
prepars a specinmen in the form of & cylinder afout 3 inches in diameter and 3 izchea

&~

lonz;., Two piezo=-elactiric crystals ars embedded iz this specimen in such a vay that
an; changs developed tetween thneir surfaces will appear on conductors brought out
through the tack fnce of the cylindser, These crystals are so arranged thet the shock

wave reachss them sucoessively, and are placed so as to avoid interferornce erfsctc from

the free surfaces of the specimen, and from each othor,

Two difficulties may be anticipated. In the first place it can hardly be
expected that the crystals will remain integral for more than a small part of a micro-
cecond after the shock wave has reached them. 1In spite of this fact, 1t seems
. reasonable to suppose that, evem if the ptezo~eleotric material is broken into small

pieces, it will continue to develop elsctric polarizetion in response to stress, and

that it will thus appear to be piszo-electric as lonz as the constituent particles
maintain their original orientations. This state of affairs may persist for sbme
little tine, since the motion believed to exist in the shook wave is not of tho type
which might b.igxpoctod to produce.immediate rotation of the crystai frazments. The
extent to whicﬁfgia crystal is preserved is thus seen to depend largely on the
excellence of ;ﬁ; zachine work by which the specimen is prepared.

The second difficulty lies in successful insulation of the electrode from
the near surface of the crystal, it first it was believed that mioca could be used for
this process, but aluminum oxide has proved superior, Thé aluminum oxide ia prepared
electro-chemicaily on the surface of a thin aluaninum tube, and this tube is then

inserted between the electrode and the rest of the target, which is at zround potential




Af zix tarjeiz thus orsgorsd, only cae produced the tyrze of 3ismal which
would ba expected, 1,e., without distertion, thouzh the others sgreed iz e qualitatiive

~

w27 . in any event, it was alweys possible to datermine the arrivel times & itwo dise

tinct disturbancss, a2nd the corresponding wave velocities computed, Cetermipatiom of
ths prossures charscterizing these two disturbonces has provad somawhat difliculi, and
taniative veluos omnly are aveilable. Unfortunately, in tho case of the record wihica
zpsenrs quantitatively the best (see ~iz. 1,, there was considorahle doubt as to the
calibration of the recording equiprent.

The recordin; technigue is not of the simplest. Zxcellent osoillossopes
and associated eyuipment have been provided by the Llectronics Jroup, and this has in
general proved both satisfasctory and reliable. There remain certain difficulties
agsociated with transmitting the siznal undistorted from the crystal to the oscillo-
scope, The recording system has to respond faithfully in about 0,1 x 10"5 seconds in
ordsr to obtain adequate records. 1t has been found possible, in principle at laeaast,
to achieve this by the use of coaxial cable and compensating terminal networks.

One of the chier sourcss of diffioculty lies in preventing the charge
Geveloped by the piezo-eleotris crystal from producing & potential hizh emough to
bre;k down the electrode insulation, The capacity of, the orystal and electrode to
ground is about 300 x 10-12 farads, At a pressure of 106 pounds per square inch, a
potential of lsoo-volts migﬁ£ be expected. To avoid this & large condenser (.05 x 10-6
farads) has been placed in shunt with the crystal. It is believed that residual
inductance of this condenser may either render it ineffective, or result in as yst
undetermined signal perturbations, or both.

In order to measure material velcoity (usinz H.I., displacement - time



wore cbirined Iy weanz oI a pia contactior technigue devised at Norfolk axd

curve
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scrmewhat simil.r To that utilized Dy Fromsm. “roman's values (La-132) ccﬁld not

be utilized becauso they do not dascribe e ‘unction of material velocity but rather
thse traosfar of momentiua from explosive to plate, To weasure particle vsloeity in
thig mannor the revertcration time shouid be lonzer than the iime required to meixs
suchn measuremnants,

A8 aaticipated, from the intansities obtained with these plane H.,-. waves,
the velocity of the elastic wave in steel is hizher than the shock wave velocity by
ebout 15 per cent. i.e. about 6,751) and 5,00 km/sec, respectively,

The slope of the displacement - time curves, measured over & total Aisplace-
ment of one milliweter or under, was 0,568 km/sec. which, since it is at e free sur-

fece, should represent twice the material velocity.

Proposed Muture Jork

In accordunce with a reoent request this section will proceed at once to

desizn, set up and attempt measurements of converzent shock waves in an imploded

A et ettt 4 wam o s me %= EN . - .
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partial sphere.:
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Proliiiﬁary mechanical and machine design of the targeis hns wxocedzd

w4

expectations an 4t is believed that an extension of such design can be successfully

TRt

applied to hemispherical tarzets,

1) This value is higher than that jiven by .etropolis, His value
of 4,63 is the ordinary bar velocity amnd is not corrected to
take aocount of the rizidity of the material,



Soms more weork will howevsr ba recuirsd to establish the calibration of
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stablished that the pressnt terrimatingi networlks ars such that
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scillatcory hizh "requency cvershoots are possible and no=d correscii
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in, odéition prelimicazry shots with hizh voliase delomators will te raguired i order
Lo woterwins and corrcct for any interferesncs Irom the 78523 volt surzss.
Thessc iatier tests can he carried out with vlane vave lenses. it is pro-

os2d thererore, to continuc also investization of the relsiive propsrties of

'

different materials such as tuballoy, cadmium, beryllium, lead, etc., with plane

lenses in so far as our limited shop facilities will permit toth kinds of tasts.
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The menpower shortage in the 3rouw has reached the point wheres we rave to

the dovelopment work prosented to us.

ey

tpone a larze fraction o
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2, Xinzman Test Instrumentation = Brixner

A zsnersl review has been made of reported motion picture operating =zd
grocessing difficuitios, and rasccmmendatisns have begen mads to Shapire,

An optical system has been worked out with “alte for putting the imazs of
8. clock face in the corner ¢f a 5" x 5" merc-camera iald,

S5, Trinitv Test Instrumenteiion - ilack

At the 1CO-ton test .ay 7, the iastruments for nine of the ecleven experi-
nents accepted from LAYS 165, and the total radiation experiment, wefe tried. Sinoce
the primary purpase of the shot was to test the instrumentation rather than to obtain
data, the instruments that needed modification to sive useble records for 100 tons
#were modilied only when this procedure was convenisnt, Althouzh not all the records
ara yot available, oight of the ten experiments seem to have jone through o#sentially
z§ they were intended to. The causes of ‘ailure of the other two are known.

The .prospective T2 prozress report will probably be issued next mouthe.

‘The number of photographers for TR is beinz increased from one to two.

4, JSweeping~Imaze Cameras - Brixner

Xartin has used our unfinished general report on these cameras to obtain

inforzetion on the varisbility of the image velocity.
%o have supplied to Bradbury five new universal cameras, except for two

superstructures made by his zroup. The recently procured Bausch and Lomb cinephor

lonses are evidently en improvement over the preoviously used field lenses,

w



iz now availubdle as LANS 241, ritinz speeds up to 13
tesn attainsd with 3 kv on PO scre=nsg,
8. Armorsd Still luasrss = ack
1o zrs s5%ill working with Foski Uo make the long-Iocus armored

caimeras inervzsiagly uwseh

sczals shots,

- \
Jorz; ofnlex
. lzavinz unconc

aa-nificalion and long stersosbacze

inchss per nicroseconc

cnly low=-nriority sxoerimonts,
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