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REPORT OF THE OEDNAWOE DIVISION.—

u~CLASSIFIEIJCapt. W. S. Parsons. U.S.N.. Division Leader

Status as of April 15, 1~.

T-0 GUY &SSEMBLY

Steps reported in the March 15 summary to expedite gun assembly,

design and manufacture have borne fruit in the visit of Mr. Co B. Greens

Head Gun Designer of the BuOrd* Navy Department. Mr. Greenis visit of’23-

22==23Maroh was moat productive in that the faotors controlling design of

our guns were brought out clearly in the dieoussions. It appeared undesir-

able to pierce the side walls of the powder Aamber for radial primersi

therefore, Mr. Green is making a layout in which the primers are inserted in

tho mushroom. This appears feasible to Green, and a 51*mushroom embodying

this feature is expected to arrive by 15 May.

Tests oonduoted with navy powdero bazooka powders and W. M. slotted
~------
~ l?=“tube powder in the 5n type B gun (adapter shrunk on) indicate that. at least
~~~t-c

.33” ‘-
:.——— with the latter powder, maximum pressures of 75,000 psi are possible with
❑ — :..,
5— m -
—m<—.—~ the powder initially at normal temperatures.
:~ol

The next step is to fire the
.l— 0
;~co~ M. powder at greatly reduced temperatures to detect signs of erratic ‘“--
3=%1

*

8===~L.~mr. action due to break-up of grains. Following this teste the type A ~“ gun
~ - .

I /
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~
will be mountedO’and the W. M. powder used in a test of this gunO in.

whioh

these

the adapter does not add strength to the gun. It i6 expected that
#

tests will be underway by 1 May.

Projeotilo Target

The construction of a 20 mm rarigeadjaoent to Building Bis

proceeding. This range should k sufficiently c~pltied by 1 May to permit

non-toxic teats. In this range it is planned to test initiators projectile,

and target designs using or simulating aotual materials and geometry$ feasible

fabrication and expeated velocities of aascmbly. Designs which show promise

at 20 mm scale will be tested further at 3“ and 5n soale.

For the above tests~ information on density and physioal proper-

ties of 49 is essential. Pending quantitative information, Metallurgy has

agreed to furnish an alloy of gold and uranium to approximate the hardness

of copper. This should have a density of about 19.

Recently McMillan has proposed a change in geometry of projectile

and target~ essentially increasing rate of uhange of volume during pre=xxi-

tiaal and critical stages of seating. This proposal is being examined by

the Theoretical Division, to determine optimum geometry. This may allow

decrease of probability of pre-detonation for a given volooity of assembly.

Tamper

Absorption of neutrons generated in the oenter of a sphere of

tungsten has now been measurod~ and it is found to be in line with previous

WJLA$WK31
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-estimatesbased on two isotopes; in other words, qualitatively very good.

This. combined with a short mean free path inWC, make WC the outstanding

tamper material for gun aosembly.

Souroe

Progress has been made unmechanical design since the Maroh 15

summary~ but further tenting of active (toxio) materials and thorough test-=

ing of mechanical features of source designs awaits completion of 20mm range.

25—
Three of the original Bureau design of 6.5fI guns to accelerate a

200 pound projectile to 1,000 f.s., with Q m.ximum,pressure of 40,000 psi.

have been ordered manufactured. Meanwhile, the design has been changed to

include radial expansion of the tube. since this is felt to increase the

reliability of the gun.

IX. H.I?.ASSEMBLY

Research work in the H.E. assembly program has proceeded to the

point at which the anticipated difficulties of attaining symmetry have now

been encountered. The use of multiple detonation points does not in itself

solve this problem. The use of an air gap between the explosive layer and

the tamper has given results which indioate that in this manner the effeot

of inter.aution between detonation waves may be greatly reduced. It is by

no means certain that perfect symmetry of the

is reqiiiredin order to attain high density.

. .LasWIEll

collapse oftho inner surface

However, it is felt that early
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jet formation is a phenomenon whose cause and effect mud be intensively,.

investigated.

Arrival and installation of the IBM maohines has accelerated the-

ore~ioal work essential in the study of the implosion prouess. The three

additional X-ray machines ordered from Westinghouse are now under high pri-

ority manufacture,’and the date of completion has been moved from 15 June

to 1 June. with the prediction that one of the three machines may be com-

pleted and delivered before 1 June.

111. INSTRUM=EMTATIOIV

Instrumentationof the bomb ballistic and flight tests at Site M

was adaquate and successful. This includes photographic reoording of the

flight of th’ebomb, osoillographio and photographic determination of the time

of fall to within .01 seoond; and~

mination of ground track and ground

X-~ay

As reported in the March

in combination with a ~ radar. deter-

speed of the airplane.

1~ mmmaryP the instrumentation group

is developing improved timing control for the present X-ray photographic

work. The8e controls will also apply to other X-ray work. In cooperation

with experimental physios, the counter method for extending X-ray observa-

tions to larger scales is under active development. The source problem for

gun ammnbly is also being worked on as an instrumentation problem.

#
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X&2!
Uso of an intense source of 2 Mev ~-rays to determine maximum

density of,a 1/2 scale tuballoy core when hploded in a steel or dural

tamper. has now reached the stage of scheduling material.aand preliminary

tests ●

optics .

Photographic recording of events at Site M was sucoesBful. Camer&

recording of events in

work continues in high

Iv. Fusmi

the gun assembly is now standardized. Experimental

speed recording of implosion phenomena.

Brode is now preparing an cverall design and specifications for

safety and fu6ing control for the gadget. Effort will be made to combine

what is possible with what is essont~al, and then to criticize this design

here and in Washington.
.

(a) Barometric Fusing

An order for 200 barometric switches has been placed with Gibbs

Company. Delivery is expected early in May. These units will be flight

tested first in standard 2000 pound bombs at Site M.

(b)

Company to

F.M. Radio Altimeters

An OSRD contract has boon let and work has begun at the l?orden

develop and manuf’acturethe first of the modified~~ type F.M.

radio altimoter$

been encountered

for use as a proximity fuse. No major diffioultios have

to date, and it is expeoted that field tests of the first
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.

be begun in May.
9

Pulse Typo Radio Aliximeter8

The first of the modified pulse type radio altimeters has arrived

in Alhquerque.

as finAir Corps

thi8 devioe has

This is one of tho G.11.

tail warning deviue. It

been delayed two months.

experimentalmodels manufactured

is found that G.E. production of

due to changea requested by the

Air Corps. Therefore, the Signal Corps does not mpect G.E. to be in pro-

duction on this item before July. parson8 and Brode contemplate negotiation~

through the Signal Corps to obtain a substantial part of the pilot production

at G.E. duri~ May and June. On the basic of performame in development

teets, this tail warning devioe 8eeInsa beet bet as a radar proximity fuse

for the gadget.

(d) Battorie~

Stor&ge ktteriea already

gelatinized to prevent sloshing, and

obtained for teat hero.

developod, in which the electrolyte is

which operate to minus 50° CO are being

(e) Entirely Mechanical Control Units

Still in the ‘consideration$tstmge.

{f) Standard Navy l?ums

Have been rooeivod for possible use to detonate the H.E. gadget
.

on impact with the ground.

UNCLASSIFIED
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V. DELIVERY

‘K’heB-29 plane ia still undsr modification at Wright Field.
‘\.

Conferences have been held at Dayton on 1 and 12 April. ii regard to relia-

bility Of Ckm$gn of

that the four dropo

suspension and fieluasemechanism. ItWill bo recalled

of the thin man in the initial Site M tests sh~ed the

first design of suspension and release meohanima to be completely unreliable.

The wsond oonf’erencefocused on design of mook-ups for oold and vibration

teats of these meohanism6$ to be conduoted on the ground. In the first con-

ference it wea determined -thatsevertildefeots

pension and relea6e mechanism whioh oould have

tion whioh would retzn”nto the original design

existed in the original sus-

caused failure. 4modifioa-

of the glider release is now

being ~noorporwted. This provides po6itive mechanical oentering of the bomb

lug in the glider reledse. In addition to the above. the rear glider release

is being slotted to allow thermal contraction without binding.

Bomb Flight

Three now designs of tail for the fat man have boem evolved and

are under manufacture for tests at Sit@ N. These inolude a square box tail

approximately tangent to the 59~*oylinder whioh waa the original tai10 and

with the same overall length {1201tof the bomb$ but with the sides of the

box reduoed from 30” *O 25n. The rear opening of the tail cone has been in-

creased to about 20w0 Fourteen of these tails are now under m=ufacture~

Two alternatctdesigns of tail - one similar to the box tail described above~

bu%with the box movea 8’$to the rear, and the socotida fin type box tail

APPROVED FOR PUBLIC RELEASE
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similar to orthodox &my snd Navy tail designs - have been designed and

ordars have been plaoed for three of eaoh of these.

A 23~$1 scale model of the fat man has now been designed, in

order to permit reduced sonle tests of tho original unstable, cylindrical

tail in comparison with the three designs outlined above. This model of

fat man ti for ‘insuranoeW, to permit soxnoprogress in the matter of tail

design for the fat man, even if the B-29 is not available for full soale

tests as soon as is now expeoted (before Is May).

xt is hoped that by the end of Mey~ 19440 sufficient engineer-

ing information will have been distilled from the results of experimental and

theoretical work relating to the de6ign of the ~9 &wmode10 to deoide whether

it is feasible to design a .49gun gadgst which can be carried in the for-

ward bomb bay of the B-29. If the amiwer is affirmatimO then our B-29 can

be+modified baok to

of radar navigation

already practically

forward bomb bay of

its original two bomb bay oonstruotion, and installation

and bombing equipment can be made on this basis. It is

certain that the ~ gun gadget can ba carried in the

a B-29.

Vr● E.NGINEE.RDJGDESIGN

Mr. Frederio Flader, ex-Chief Engineer of Curtiss-W.right,is

now in the final stagea of negotiating to join this “projeot. The question

of part time or full time employment 3.8not ~t settled. At the present.

Mr. Fld.er ie working on a mock-up for cold testing of the suspension-relaase

mechanism, thie to be done at Cnrtim#&ight.
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lwwe been experienced

design work and model

with the organizational set-

procurmant, including ex-

pediting, are done in the Detroit area. It appears desirable to centralize

administrative control of these operations under the OSRD contractor, the

University of Michigan. Conferences will be held in Detroit and Arm Arbor

to this end” on 22@ril. An OSRD oontract is under negotiation with the .

Gulf Research Laboratory in Pittsburgh, for procurement of laboratory appa-

ratuao special camerasp eto. For this contract Brode is authorized repre-

sentativf3Of OHII)e

VII. OVERALL SUMMARY

The summary given on Is March is repeated as follows; ‘{TheDiv-

ision and its associated activities are moving - it is hoped in the right

direction - but no specific problem which controls the success of the over-

all development is sufficientlywell in hand for any sense of ooiifort. Enough

delaya have occurred up to now to justify acute worry and drastic action~

in order to avoid being a bottleneck when the time and the material arrive.ll
/

“Inaddition to the above, there is quoted the final conclusion

one of our aircraft commander, summarizing the battlo of ~~ August l$lf@~

‘tTheenemy is faster; we must be faster.’t

of

.
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SUMMARY OF H. E. IMPLOSION PROJE4H’

Goorgo B: EiAxhlcnwdcy

Neddermeyer?s report covers the aaixivitiesof the E-5 Group

devoted to researah on the ikplosion mechanisnl. The following facts merit

particular attention.

Intensive work on the improvement of the quality of pentolite

castings has been unde~ay bmause of the observations that the quality of

auoh ca6tings has a very profound effect on experimental results. St has

led, however, to a somewhat unexpected conclusion that castings carefully

frmwi of air entrapments and therefore hnving densities of the order of ‘

1.7 g/cc frequently fail to be properly initiated by boosters which are per-

feotly adequate for ordinary ca8tings of 1.6

si%im. It is as yet not completely certain

by partial segregation of the constituents.

g/oc and slightly higher den-

thwt the eff’octis not caused

If not. it oonf3titute8a very

important observation, affecting the future course of the work of the pro-

jest. It may be noted in passing that while similar behavior has been re-

ported in the literature for blasting golwtines

be similarly interpreted, nothing quite like it

aitive cast explosives.

and mane

haa baen

data on &mato3s may

observed with Een-

The

satisfactorily

optical work on the implosion of cylinders haa progressed

and good data are now available on the veloaity of implosion

APPROVED FOR PUBLIC RELEASE
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of 1 1/2” and 31$steel cylinders. These data d’10W

of the implosion process the inside surface of the

U14CLkSS\f
.—a. .’

that towards the ond

cylinder is markedly

accelerated. This, nomiless to say, is essential for the attainment of

the high premurea in the interior prodd.otedtheoretically. so far, how-

everg the

wards its

symmetry of the colh.pae leaves much to be desired and work to-

improvement is ac’tivelypursuod.

The work on terminal observations has also been mainly conoerned

with improvement of the symmetry of collapse of splxnvn$ particular attention

being paid to local violent effects observed directly undar initiation points

and where denotation waves meet. Gcod indications have been obtained that

a thin layer of air between explosive andnetal does much to eliminate

effects.

The X-ray te- has devoted most of its time to improvements

the functioning of the equipment and not many data onthe implosion of
1

spherm have been obtained.

The staff of the ?3+ Group has now grown.to over 50 men and

these

in

small

not

many further additions are contemplated. Ita activities would have been

more fruitful mre it not that the facilities at the firing sites arc still

in the

severe

around

prooess of construction and experimental work had to be done under”

handioaps.

The S-Sit@ H.E. plant was turned over to us by the oontraotor

the middle of the month but has not as yet been put in operation be-

cause of many minor changes and corrections which had to be done. However

gcod progress in the installation of equipment has been achieved and it is

● 9:*,“*~0* #,@,0●*: : same.* 99
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expected that the plant gets into operation dur3.ngApril.

Bainbridgets report on Is-9Group outlinos ‘&e program of’future

activities and summarizes briefly tho present status of the theoretical and

preliminary experimental work on the containing sphere forproof firing of

the gadget. While the conclusions are still very tentative, it appears

rather probable that a steel sphere of about 150 ton~ weight will be adequat~~

to contain the explosion of two tons of H.2.~ that a sphere of this sizo can

be cast and transported by rail.

This group is now in the aotive formative phaso and it is hoped

that its activities will greatly expand du~:ingApril.
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GROUP E - 1, PROVING GROUND - Lt. Comdr. ~.F. Birch
.

1. Two rounds were fired from the 6t’~7 gunO taaa test of the 6“ recoil

mechanism. A$%erthiso about two weeks were spent waiting for the 5“ ex-

perimental barrels~ and for the copper jaoketed pressure gauges. The first

round from the 5~ttype B gun was fired on Maroh 17.

2. Firing with,511Type B Gun

Sixteen rounds (1.@-158 inclusive) have been fired up to March 31,>

‘Penof the6e were with 20.9 pound charges of SPDN 3750 powder and &l pound

oommon projectiles, fired with the objeot of testing instruments chiefly the

piezo electric pressure gauge, the gun

ooities varied con~iderably and

copper pressures for individual

ties between 2730 and 2620; the

rather

guage6

~d the mushroom. Pressures and vel-

inoomidmrtly for these rounds. The

varied between 18 and 25 tons~ velooi-

pradioted pressure and velooity were around

20 T. and Z?j$Orespectively. This powder evidently behaves in an orratio

manner; it was used for this preliminarywork merely because it was the only

powder immediately available in suffioiesrtquantity.

Three ~hots were fired with the ‘:SlottedBullseyo Speoialftpowder.

On two of these, piezo records were obtained~ indicating peak pressures were

higher than oxpcted, - about 608000 pounds/inch2. Further firings will be

made with this powder when instrumentation is more reliable. Four piezo re-

cords wero made with the SPDN powder. These were all unaati~faotory in wme

respoot, - either intensity of traces intensity of timing marks$ continuity

UNCLASSIFIED
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Of trace etc. Adjustments to improve readability and reliability of these

records are continuing. No leaks of pres~ure in or around the guage~ nor

around the projectile were observed.

3. Instrumentation

Trouble was experienced with the Potter chronograph during these

firings. Ten readings that could be considered reasonable wore obtained in

the sixteen rounds. Of theses several may be of low precision. If this

type of inslxument is to be u8ed9 there should be at least

action on eaoh shot. Otherwise, other instruments must be

oasu@ty was one of the General Radio Recorders whose take

oped a defective armature.

three units in

used. Another

up motor devel-

Soinerearrr+qyment of oontrol and recording equipment is being

undertaken, with use of the drum oamera in mind. This instrument should be

usable within the next week or two. The muszle feed for bore-accelerations

measurements was installed on March 310 and tuning up is proceeding.

h. NelVConstruction

Building 15 is now very nearly i’inishod.and the so gun will be

in~talled there in a ffr~day8.
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GROUP E - 20 INSTRUMENTATION- L. (3.Parratt

I. E-2 Organization

K. T. Bainbridga Group Leader until March 20
L. G. Parratt Supervisor of Implosion Instrumentation

Appointed Group Leadcm March 21
Lt, Comdr. A. F. Birch Supervisor of Gun Instrumentation

Transferred from Group March 21
L&s. Runyan Secretary

Photographic and Optics Seotion

J. E. Mack - GM - Section Leader
B. Brixner - SM
R. HO White - SM
Felix Geiger - SM (Joined March 31)
Mrs. Janet Kreiner ==Seoretary
Ralph L. Conrad - Technician
Mrs. E. King (3flttime) - Technician
Cpl. G. W. l’hompson- S.E.DO
Pfo. H. C. Barr o S.E.D.
Pfc. Edwin York - S.!%D. [Joined March 25)
Pfc. John Wahlen- S.E.D. (Joined April 5)
Mrs. B. Chamberlain . Draftsman - on loan from R-6

Electronics Section

John Wieneke - SM -=Section Leader
H. G. Voorhies - SM
Arthur Schelberg - SM
Robert Huffhines - Technician Leader
Mrs. Caldea - Secretary
Gilbert Mathis - Technician
Calvin Linton - Technician
Gertrude Carroll - Teohnioian
Pvt. Geno Newlin - S.R.D.
Pfc. Robert Schluter O=S.E.D.
Pfc. Price O=S.E.D. (Joined March 10)

UA’CIAISIFIFD
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“ElectronicsSeotion (cont.)

T/’5Keszeni.o- S.E.I).(Joined March 10)
T/5 Myron Daly - S.E.D~ (Joined April >)
?fc. Donald Miller - S.E.D, (Joined April ~)
Cpl. Benjamin Bederson - S.ILD. - on loan from E-9 (Joined Maroh 21)
Pfo. Josef Hof’harm: S.E.D. - on loan from E-9 (Joined Maroh 21)
Pfc. R. C. Lowry- 8.l?.D.- on loan from E-9 [Joined March 21)
Pfc. Keith Henderson - S.E.D. - on loan from E-9 (Joined March 21]
Pfc. Frank Fortino - S.E.D. - on loaufram E-9 (Joined April 5)
T/5Walter Treibol - S.E.D. - on loan from E-4 (Joined April 3)

Bore Aooeleration and Piezo Gauges: Gun

J. Allen Croclcer- SM in charge
Wray Garn - S

Electro=tdagneticMethods. Jinploeion.

J. L. I?owler- SM in oharge - on loan from Phy~ic8 Division
Pvy. Mike Clancy - S.E.D. - on loan from E-5

X-Ray’Pulse Photographic Implosion

‘T.R. Cuykendall - SM in charge
R. Titterton - SM - on loan from British contingent
David Anderson - SS
Pfc. Kilburg - S.E.D.
WC. Lepman - S.E.Il.
Pfc. Fishbain - S,E.Il.
Sgt. Ritner - S.E.D. - on loan from E+
Sgt. Burditt - S.&D. - on loan from E-5
T/5 N. Greenspan - S.E.D. - on loan from II-5
L, T, Finlayson - SM ==loan from E-5 (Joined March 20)
Donald Hudson - T - on loan from E5 (Joined March 1)
Pfc. R. P. Matthews . S.E.D. - on loan from E-b (Joined A@ril 5)

X-R8Y Pulse Counter: Ihplosion
t

B. Rossi. Consultant - on loan from Physics Division - In oharge
Matthew Sands . on loan frcxnPhysics Divi~ion - (Joined March ~)

.u.KliSSIFIED
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c

X-Ray pulse Counters Implosion (oont.)

Pfc~ Chester McCaughey - on loan from E-5 (Maroh 10}
T/5 ~erhart - S.E.D. E (Joined b!arch10)
Pfc. Whitmore - S.E.D. w (JoinedApr?.1G) I

Donald Mayers - on loan from E-5- (Joined March 31)

11. Condensed reports from Section Leaders and Staff Mmbem in charge.

PHUN3GRAPHIC AND OPTICS SECTION~ J. E. Mack

site M Activities “ - .

MaokO Brixner and White have assisted at Site M. The time of

Brixner end White since their return has

film taken so far.

The use of the turret truck as

been spent largely in editing the

a power drtven pan-tilt head for

the Mitchell chronograph records of the drop was out~tandingly successful.

allow the

@e.ced by

This will

drop.

Designed and in the shop is a telephoto lens system which will

present ~ om f:10 camera on the ~ dish to be conveniently re-

a camera of three to five times the focal length and f number.

be useful in case the 584 is utilized in an attempt to follow the
.

Of the fourteen routine photographic

E-2 personnel takes only one, the om with the

records taken in eaoh dropO

turret truck camera. However.

the films of ~even records are oollocted by E-2 personnel and sent to Holly-

wood for proceasingm and the remaining records are procossed at the Baee

.
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photographic laboratory jointly by an E-2 roprementative

assigned @my wwistanlxs. The records are then given to

Skyscreen

cheoked.

and specially

E-7o

One skysoreen haa been finished in the shop and its”optics

The second one is now in the shop..

By means of a *rein consisting of a 5 cmfs2 Iem, a finely reach-

ined adjustable slit$ a condensing lens and Q photoelectric cell, the in-

strument will read the luminous flux through a rectangle whioh is accurately

controllable in length from O to ~“ (but whose light-gathering power is

somewhat unreliable above 20°) and in width from 9 to 1.7°, The objeat-fo-

cusing range is from 1 meter to infinity.

Drum Cauera

This instrument records simultaneously six oscilloscope tracings
.

in the same &vnmverse line on a h x 60 inch film whioh travels at about

70 ft per aeoond. It is suitable for reoording events for about 0.07 seconds
—

with m resolving power of 10-5 seconds. The.instrument is expected to come

from the shop for it8 optical test March 31, and barring unf%rseen circum-

stances, can be tested the same day. Immediately

a shop order for a second camera ~iillbe plaoed.

Rotating Mirror Camera

Previously this oamera has been running

image velocity of about ~0 meters per second and

one mioroseoond. This week there was installed a

upon a f3atif3faotory.te8t,

a resolving time of about

.

3/4” rotors one of whose

first two pictures yielded a resolving power of 0.25 microseconds at an image

,;,,PI AfCIrlrh
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speed of 1620meters per second. Some further improvement in tiage 6p@d

and resolving power is expected.

A new rotating mirror camera for May delivery for the implosion

program has been requested. This instrument is to be e~ectrically driven

and manuf%otured by

by E-2. The design

Service

There has

the Gulf Laboratory shops from a design to be sulxnitted

should be ~greed upon in an early conference with E-5.

been a considerable increase in-the demand for copy work;

for example, copying of mineral specimens especially for the chemistry divi-

sion. Agfacolor film has been ordered for some of this work. With special

grai~less plates, several retioules have been made.

Conrad has been occupied almost completely this month in fine op-

tical instrument work and has been occupied with the upkeep of cameras. The
*,

number of armored cameras in use on the southwest mesa (which require 6ex-- ‘

vicing almost every day) haB increased from one to two, and will soon be three.

This month a new set of darkroau rules has been inaugurated. Ue

have undertaken to process the same day all of the material sutmitted before

5c30 P.M. Since several men come in from the field at about 5~30 this put8

a considerable fraction of the daily processing load into the evening hours.

Thompson and York are now running morning-afternoon and afternoon.eveni~

ohifts

UWLASSIFIED
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J. E. M’ieneke

, Strain GaUZG A,m~liSier

TWO high current amplifiers to drive the G.El.PM1O-B2 osoillograph

have been installed at Anchor. A pre-amplifier forthis high

has also been completed. Seven additional amplifiers are in

strain gauge records have been taken or yet requested orAthe

current emplifi~3r

process. No

five=inch gun

now in U8~.

Design and construction of an amplifier

blind target assembly with the 20 mm gun has been

for a strain gaugeson the

undertaken for E-4.

Piezo Gauge

Satisfactory piezo gauge records have

The gauge is connected directly to a Duhiont208

amplifier in the scope. T&ning ia furnished

enplifier driving a flashing neon bulb which

by

is

been taken since March 30.

oscilloscope using only the

a 1000 cycle tuning fork and

in the field of the G.R. oa-

cillograph recorder used to photograph the soope. Abase line of the film

from which the deflection is measured is supplied by an incandescent bulb.

A relay circuit for automatically calibrating the mope gain is being built

up. A cathode follower for matohing the gauge to the line impedance i8 a160

in progress.

Sky Screona

Price and Kea+zenicare working on the asmmbly of the sky screens.

Photocells for Projectile Velocity

These units were rebuilt and are being installed at Anchor.

APPROVED FOR PUBLIC RELEASE
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20 mm projectile Velocity

Amplifier6 and suitable recording of the 20 mm projectile velo-

cityp “bothbefore and after penetration through a metal plate placed about

15” from the gun muzsleO have been undertaken.

BORE ACCELERATION AND PIEZO GAJJ(3ES0J. & Crooker

hliorowave——

Plumbing for the

and installed on

Heoemary repdr

5“ microwave oscillator has been received from the shop

a raak and panel.

and rebuilding of the wavemeter has been accomplished.

A probe to simulate the movement of the 5H projectile in the gun has been

built.

The 5m oscillator has been tuned to the desired frequency and a standing

wave pattern has been propagated in the ~’tpipe in the laboratory using a

dipole antenna aa Q muzzle feed.

Blast shields and shoclcmountings for the 51~unit aro now finished and have

proven adequate under

The muzzle guide feed

gun.

actual firing conditions.

was reoeived March 31 and has been installed on the

prelimimry work on matching the nlicro~avcjoscillator to the 5’1gun has

been started.

Piezo Gauge

Some broken parts inthe calibrating mechanisms havo been replaced.

—

I
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The gauge has been recalibrated.

Modifications in the manner in which the signal is brought out of the

. mushrooms have been made with the view of reducing ‘chatterllin the record.

Muzzle contact fingers and their related circuits have been installed.

~~l~~htime ~~ ~en ~~nsumed in de~gging circuits and obtaining initial

piefiorecords.

llrumCmnera——

This ia still in the shop. The drum has been driven at slight over-spoads

and cppeare to be satisfactory. There remains sonm work to be done in the

shop and installation and aligmmmrt of the optical system by the Optics

Section.

Blast and Vibration Pick=-Ups

There are on hand crystal pick-ups and electronm.gneticpick-ups with which

it is intondod to measure or oompare air-borne and earth-borne shocks in

cmnection with group E+.

Some thought has been given to means of calibrating these as a first step

in interpreting records. An amplifier to enable the electromagnetic pick-

up to drive a reoording meter has been built by the Electronics Section

bat this needs modification.

Initiator

Firing (two rounds) was made to determine the time between impact of a

projectile in a

disappointing.

strain wire was

blind target and the final balling up, First attempts wero

The main trouble seems to be in the

bonded to the target. Further work

manner in whioh

along this lino

the

has been
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I
held up becmxw of lack of Ixzrgets.

A voltage amplifier is bein[;

with the fast sweep soope to

for this type of work.

constructed to mount on the rack and panel

make this a complete and more flexible unit

ELECTRO+AGNE?!lCME!HiODOF STUDYING IllTLOSIOl?,J. L. Fowler—-

This program has run up a~ainst a number of experimental diffi-

culties. The i’astemplifieu built in the E16ctronius Section hax been

abandoned. Records taken with the original amplifier of Nuakollts derxign

gnve pictures whioh somtimes showed a high frequency oeaillation (a con-

ti.nuoua blur on the film).

When a new fast am~lifier built by Elmore in the Physioa Division

wtfiu69dD the high frequcuzoypattern still occurred sometimes wheq the

implosion char~e was oaak a~ound oonorete as well as around a copper cylin.

dm-. $hielding the cap lead8.and the sccpe tripping leads with iron pipes
/

and u~ing only serie6 grounds seem to improve the situation but did not

cure it. Furthwmore, during this period, there were a number of’shots

‘muted because the scope ixaoe would fade out.

Mr. Witham of the Physics DiviBion found and repaired a number

o;.’things wrong with the wiring of the scope. NQW the traces seem to be
.

fi;ltit3factory.However, there is still the high frequenoy pattern occa~ion-

alLlY9 oven when only a cap and primaoord are 6hot, although there is no

trouble when the scope is tripped with a switch. Since a possible explan-

w>;ionof thi6 difficulty might be in the electrical connection between the

UNCLASSIFIED,

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



oharge and the apparatus through the scope tripping leads, a phototube

and smpltfier is being constructed to trip the scope by

flash from the primacord.

It iEIplanned to work more intensively on’this

coming month for early evaluation of its possibility.

X-RAY PULSE YHOTOGRAMIIC, T. R. Cuykendall

Accuraoy of Triggering the Surge Generator

,@ awxlraoy of $~1 microsecond in predicting the

means of the light

method during the

in+erval between

the initiating signal and the x-ray flash has ken attained in the labor-

atory with one x-ray mxge generator. Modifications are us follows$

a) The trigger gap system lum been redesigned to place the two gaps adja-

cent ta one another, thus eliminating a long conduotor between.

b) A second pole trigger gap has been added to the lower bank of condensers

to insure simultaneousfiri~ of the upper and lower banks.

o) The power unit has been reviGed to supply +25, O, -25 k.v. in place

of 0-50 k.v. to reduce corona and to oimplify doaign of trigger gaps.

d) A new trigger transformer and thyratron (M.I.T. radar design) has been

installed in place of the equipment supplioclby Westinghouse.

Preliminary observations made with the fast fiwmp unit ( 1 microsecond

per inch) indicates a “triggering accuracytlof better than 1/2 microscoond

in the

bank.

discharge of the first condenser of either the upper or the lower

150 k.v. oapacity dividers crdered in February have just arrived -

Ll;iC1.M51FlE
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which will

to include

being made

permit the measurement

the building up of the

(

of the timing accuraoy to be exte~ded

voltage on the tube. Preparations are

to employs G.M. munter to deteot the x-ray burst and thus

terminate the CR sweep, resulting in a truly overall time measurement.

The existenoe at the site of but one transformer and thyratron

is extremely aerioua and VoorMes and Tlttertm are on travel to M.I.T. to

expedite procurement of additional units and to asoertain general design

Oharaoteristics of the M.1.l!.trigger circuit.

The mmplete system (timer and surge generator)

many times a day in order to discover inherent faults or

now apparent.

are being operated

difficulties no%

For expediency’the general design has been prepared end equipment

is being assembled to modify~ as in paragraph 1, the @ surge generator

now at Apohor Range.

The Time Measurement Equipment

A second transient-timing untt has been cmpletecl embodying im-

provements learned from operation of the first unit. Satisfactory photo-

graphs of sweeps faster than /4mioroaecondn per Lnch have not yet been ob-

tained, but the reoord is clearly visible to the dark adapted eye. It may

be nocossaryto revise the CElpanel of these units to employ tubes of higher

anode voltage (now k k.v.) to allow satisfactory photographs.

An informal manual of instructions describing the funotions of

this “therm, ita operation, and simple trouble-shooting is in preparation.
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Several ASTP’men are being trained as future operators for E-5 and E-h.
●

Characteristics of the X-Ray Pulse

Apparatua has been aonstruoted to reoord simultaneouslyas follows;

a) Three pinhole photographs of the target, eaoh photo representing a dif-

ferent quality of radiation by mean8 of differential filters.

b) Step-wedge photographs to determine the d?feotive wavelength after trazas=

mission through various thicknesses of aluminum and iron.

o) Photographs of models of various states of implosion in

mine the optimum geometry of scattering

for greatest accuracy inmeasurmnent of

sphere.

shields, protective

the inner radiua of

order to deter-

plates, eto.,

the imploded

X-RAY PULSE, COUNTER METHOD, L. G. Parratt

Under the supervision of B. Rossi, Physics Division, and of Mat

Sands, Physios Divinion, the basic design of auxiliary oircuits for the

trigger oounters, or pulse.dmmbers, is nearing completion. To decrease

the chanoes of spurious operation, it has been found sa’tisfaotorytoapply

a steady voltage to the counter

and to boost the voltage to the

the duration of the implosion -

teats. These circu$ta have now

style.

just below that at which it will operate

operating range (500 volts additional) for

100 microseconds

been constructed

ia used in the laboratory

in ‘*regulart’relay raok

Air at atiospherio pressure appears to be a aatiafacdmry gas for

UNCLASS!FIEb
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the trigger counter. (The oounter is not a true counter in that the dis-

charg@ is not 8elf-~irlguiShiIlg,and thus is good for only one ~countti.)

Fortunately, the pulse obtahedw hen the counter ‘breaks down” is so great

that no amplification is needed. A small, oold oathode thyratron is tri~

gered direotly.

Dimensions of the counter used

l/On I.1).cyMnder, 1“ low, with O.00~

for the preliminary studies is

oezrtralwire.

The ei’fioiencyof the Gounter is determined partly by wall mater-

ial and wall thickness; studies to find the optimum conditions have just

bsen started.

A 100 k.v. x-ray set-up for 1 microsecond pulses of’x-ray8 has

been wuwmnbled for laboratory test of the counter8.

.
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GROUP E-5, FUSE DEVELOPMENT, R. B. Brode

A. The Eleot.rioalGroup

The electrical group of E-3 has ooncerned itself during the month

primarily with the tests at $ite M. The results of these tests indicate

that the radio method of obtaining time of flight gives satisfactory values

in agreanent with high speed camera data to within one hundredth of a second.

In preparation for the installation of barometric switohes, considerable

work had been done on the barometric informer. The laboratory model has

been put into a small scale production in Michigan and some twenty units

have been made in our shops. Five of these have been testedat Site M with

satisfactory results. The test equipment for the reoeptioh of’these units

has been improved by modifying a Hallicre&ter Receiver to make it into a

panoramia reoeiver of a fairly u~iform response. The results of tests at

Site M on the Michigan proximity unit were unsatisfactory and it has been

deoided to abandon the use of these instruments. The informer used in the

pail to furnish

ified to a more

types of units.

information with regard to

satisfactory form and will

operation of units has been mod-

be’used in future tests of other

.

B. The Meohanioal Division

The rneobanicaldivision of Group E-3 has aompleted the design of

an airtight barometric switch suitable for production +nd has investigated

its operation at low temperatures and under a violent vibration. In all

UNCUS81FIEI)
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these it proves to be ~atisfaotory. Work hap continued on olooks for

arming devices. Study has been made of direct firing baromotrio mechan-

ical units. These seqmedto operate consistentlyto within 20Llfeet.

c. External Manufacture of Ra&r Altimeter

External manufacture of Radar altimeter as a type of proximity
.

fuse has been initiated at the Norden Laboratories Corporation in New York

and use of the R.C.A. AJ?/WS/13 device has been investigated for use in the

same capacity. Arrangements have been made for the manufacture of the

barcmetrio switoh by the Gibb6 Corporation. The University of Michigan

group is preparing informer units for output boxes

output OS either the Radar or the barometric units

the firing pulse for either gun or detonator.

whioh are to take the

and convert this into

UNCLASSIFIED
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GROUP E-4, PROJECTILE, STRIPPER, TARGET, S(XJRCE,C. L. Critohfield
f

1. Designs tented

AGtive experimental dasign has been restricted during March to

inltiator8. The first round involving radioactive material was fired on

Maroh 18. The results indioate that materials brought together under hn-

pact are more efficient as neutron souroe than when brought together by

hand. This result 3.sf!undementalto, and encouraging for, the general pro-

gram. Details of!the8e tests will be presented by Ayers.

The initiator design testing work is going too slowly to be satis-

factory, The reason for this is delay in obtaining shop work, in the

first plaoe, and tho poor quality of the work when obtained. The minimum

delay on the items ordered by Ayers has been fifteen tiys past the promised

date. Thero are now on hand ten targets. of whioh, however, only two can

be used for firing. Theremining eight had to be returned to the shop for

rework. The poor quality of the machine work is

until the gold and platinum members are inserted

lay.

2. Prospective Program

a) Materials and Equipment

Fabricated

April 8%. On this

range and the setup

sometimes not discovered

and this inaroases the de-

tungsten carbide for 20mm targeta ~hould be available

date the do~ign for the inner chsmber for the 20 mm

for making neutron counts should be finished. It is

UNCMSSIFIED
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expected that the range itself will be ready for non-radioactive shots by

April 15th. It is hoped that the purification systxzu,etc. will be in-

stalled for active shots by May l~th. The inner chamber will probably be

made in an outside shop.

b) Initiators \
.-

The designs produced by Ayers and Robinaon will be tested at%~

20 mm 8cale for xneohanical performance and, if satisfactory,for neutron

performance. It should be possible with reasonable service from the shop

to finish tests orI

liminary tests are

serting initiating

the designs that have been detailed so far. These pre-

of an idealised nature and Ayers will prepare for in-

meahanism8 in the larger scale targeta. This prepar-

ation should be finished by May lst~ provided that by that time a usable

formula for duplicating actual targets in steel is obtained ~Wood.

Cornog will be responsible for determining tha strengths of neutron

muroea before and after firing and for daveloplng criteria for oomparhg

resulte on source strengths obtained at 3$1and 20 mm scale. Due to short-

age of laboratory space for )2=4the electronic equipment will be installed

in Cornogls office. With this equipment we expeat to make all our own
4

neutron”oounts in deteznd.ningsource strength and in oomparing with stand-

ard souraes. The problem that zmst eventually be solved of firing radio-

active materials in the larger scale gun will bo considered. One possibil-

ity of delaying the contamination of Anohor Ranch is to fire larger tubes
t

in free reooil at the east end of the Gomez Ranoh where the 20 mm polonium

shot of March l~th was fired.
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Measurements on the time required

in heavy metal impacts will be carried on

wcM55\f![D
~

for deformation in steel and

by Urocker. This time is of

primary inportanoe in determining the souroe strength necessary.

o) ‘Target and projectile

The purpose of the 20 mm work is design and experimentation on

projectile shapes and target’composition, struoturo, method of anchor. @to.

In ono serie8 of experiments the hemymetals, tungsten carbide, tuballoy

and fake 49 will be used in construction. In a parallel 8erie5 steels of

various heat treat8 will be used in an effort to Aplicate the flow and

fractire. Aprogram of the latter type wil~ also beoarried out at 3“

soak to establish the soale relations and to provide a larger size tar-

get in which initiator tests can be made. Mr. Stroke will be actively

interested in this work which will be done under Wood at 20 mm scale. De-

signsfor the 3“ scale will be prepazwd by Serduke and Strolce,aa the

heat treat expert, will!rbeunofficially responsible for coordination of

the tests.

It is expected that the 20mm preliminary results will indioate

oertain simplified fundamental tests~ some of mhioh may be initiated in

@ril. All work of metallurgical import will have the close cooperation

of Cyril Smith. A possible program that is stillin a nebulous stage is

to study pressure volume relations under impaot. The advantages of attempt.

ing auah a study are that the strengths of materials may be expected to be
.

somewhat greater, and e8peoially that the short time may allow compressing

liquid hydrogen whioh cannot be oontainetiduring a static test. This sub-

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



~

-~.

UNCLASSIFI
ject has been disoussed briefly with (Mr. Biroh.

In addition to Sorduke~s aotzivitieson the 3titarget and projectile

design, he will continue

a mechanism for securing

designs of sealing bands. He will also de8ign

the projectile in the gun.

3. The following personnel

Pfo. R.& Webster,

P~c.Nooker, to work

Pfo. Emil Karas

has been added to E-4 during ~aroh:

to work with Serduke

with Cornog

Memrs. Breslow, Perlman and Blecker, to work with David Wood

who also joined the Group this month.
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GI&P E+, IMPLOSION FWERIA!EIWATWN, S. l?eddermeyer

In the past three weeks a

improving experimental techniques

great deal of time has been spent in

and in attempting to overcome experi-

mental dif’i’icultiesosome of whioh were inevitable~ and others of which

were une~eoted.

A. Detonation Failures

One of the most important developments is the finding that pento-

lite, even when cast in rather large charges of thiokness about 2R, is

exceedingly difficult to detonate reliab~yo when the castings are made with

great care to eliminate all air bubbles and cdxtainmaximun density, This

is contrary to all previous experience at other places whore no difficulty

has been experienced in detonating oylindrioal chargc8 of pentolite only

about 1 l/2U in diame%er. It was found that wherbthe explosive is melted

down without prolonged heating and east at as low a temperature as can be

used satisfactorilyand puddled to prevent 100al cavitation, that fairly

reproducible densities can be obtained in the neighborhood “of1.6 to 1.62.

These aharges gave internally co?mi8tont results with points on a plot

of collapse ratio against time lying on a smooth curve; a mass ratio 4

gave a collapse time of

charges, great oare wa6

period to eliminate air

borhood of 1.70 to 1.71

about 20 microseconds. kthen~ with the same size

taken to heat the melted explosive for a prolonged

bubbles before pouring, densities in the neigh-

were obtained, but soinoof the oharges failed to,
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detonate, and the indioated collapse times were longer even when they

did detonate., The photographs gave rather clear evidence of initiation

failures at one or more of the detonation points. (These particular cy-

linders were cant for the first test of symmetry using 8 detonation points.;

Work is now under way to make castings of more reproducible density in

the neighborhood of 1.6. either by oareful control of theGca8tin@toch-

nique or else by introducing a controlled amount of foreign material, such

as activated oarbon. (Sinoethis ?faswrit*enO acasting containing ohar-

coal caused a near acoident. One of the men was careless in removing a

small piece of explosive from one of the cylinders that had just been

casts and the particle went up in smoke. If?the main charge had gone, it

would have killed several men. No more activated charooal will be used.)

?{orkis started to test local variations in density as a function of the

casting prooedure. This.should also be done on the variation of composi-

tion, and haa’been proposed a6 a projeot that oould be carried out at the

Wuceton Laboratories. It is possible that the failures ocourred because

of an excess aoncrnxtrationof Thi in the neighborhood of the boosters.

Some data are now available to test tho sealing between 3“ diameter,

ljbv wall wall cylindors$ and 1 l/2~ diameter, l/8t*wall, both with masa

ratio L. The best available data for cast}ngs of the lower density. whioh

do not present initiation diffioulties~ are shown in tho greph of Fig. 1.

The three upper curves represent collapses of 1 1/21’OD cylinders obtained

by the rotating-prism camera method, in whioh one photograph gives the

whole history of the collapse along one diameter. The lower point~ (x)
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are flash observation on the ~~1cylinders, each point representing a

different stage of the collapse of a different oylinder. For oom,parison

of the two scales~ the times for the latter points have been divided by

two. Thus the observed aollapse time is @bout 20 microseconds for t~e

3“ cylinders, andabou% 10mioroseoonde for the 1 112”. Most of the irreg-

ularities in’tho last parts of the prism-oamera aurve8 probably result

frum iii,saymmeimyin the final stages of oollapse.

B. Teats of FaOtOrB llffectingSymmetry

!l!homost important factor affecting symmekry of cdlapne is un-

que8%ionably the interaction of detonation waves. One mtgh% expect to be

able to reduoa

oharge and the

total momentum

thif3effeot greatlyby

metal, and at the acme

transfer. A series of

introducing an air space between the

time not appreciably reduce the

tests of the interaction ef’feots

have been aarried out using flat stool a3ab6, v’ x 8n8 and flat pentolite

charges l/2n thiak, detonated at two points. As tko momentum transfer ia

too great in this case to be conveniently measured by the time of flight

of the steel slabs, a separate series of tests were run for this using, in-

stead of the steel slabs, steel cylinders 4“ in diameter and 6tilong. fired

with circular slabs of east pentolite l/2n thick and 6’8in diameter placed

underneath. The momentum transfer was measured by the time of flight as

a funotion of the spaoe between e-kplosiveand steel’oylinder, and the

strength of interactionwas inferred by tho extent of the region of Neumann

banding in the steel slabs. It was found

creaaed only 15 per oent at a gap of l/2*t

that the momentum transfer de-

( = thickness explos.i.we)and
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that with a gap of 1~ the depth of the Neumann bands was only 81ightly

different along the line of interaction from what it was elsewhere. Tests

are being continued on the effect of a gap, using terminal observations

on spheres and flash photography of aylinders.

The above technique is also to be tried on the 1 1/2” scale X==ray

experiments to find out whether it is possible in this way to eliminate the

jets, which, with two detonation points diametrically opposite, always”

occur at the detonation points. The jcitting at the detonation points (two}

can be understood in term of a more violent collapse around the equator.

When two oblique detonation poi’ntsare used. there is evidence that a jet

(or sheet) forms also on the far side in a plane through the detonation

points and the amrter.

c. X-Ray Apperatu8

Improvement of the surgo generator, by the Instrumentation Group,

so that it oan be triggered reliably and accurately, and the development

of an acourate electronic timer for measuring the ttie of

with respect to the time that a detonation wave reaches a

in the explosives train has been highly successful and is

actual use within two weeks.

the X-ray pulse

specified point

likely to be in

Tests by the @ohor Group for scattered radiation, the installa-

tion of shields and improvement of geometry have increased considerably

the likelihood of obtaining reliable data on liners.
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‘0
REMARKS ON OPERATIONS AT THE SOUTH lS?!!A

This looa%ion has

photography of cylinders,

which has not @o far been

.

been used for the entire program on flssh

as well as for the work on the magnetic method,

successful. Up to about March 1, the largewt

oharges fired regularly were 12-15 Ibs., and sinoe then have been re@-

larly 22 lba., used with both 1~ and l/2n steel cylindezw 3n in diameter.

The 15 lb. shots produoed a considerable amount of air blast at the Twch-

nical Area, but apparently no serious damage or interference with seasi-.

tive equipment. there were, however, brought to my attention about

March 150 four instanoes inwhioh actual damage was done to teohnioal

equipment, one of whioh was rather serioue; the presumption is that the

time correlation was good

the immediate oause.

Fire and fragment

with the smaller oharges.

enough so that tinerewas little question about

hazard ares

During the

moreover, considerably

last dry period (whioh

greater than

was when the

first experiments with high mass ratios were done) from one to three fires

per day were started at distances up to

a report by a guard that fragments were

nearly 1/2 mile. There was also

whistling into Los Ahmos Canyon.

Mr. Koski made a search and found one of the 3~tcylinder ends a few feet

from the main road at the bottom of the canyon.

For these reaaoms~ and to permit Iacger scale firing starting very

soon,

mesa”

the progrsm on

east of Anchor

flash photography will be transferred to the

Ranch (Site R).

‘z-mile
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ViC@KFOR IMWDIATIS FUTURE

A. Explosives

unclassi

——-— ‘-

I

2* Tests of casting techniques for pentolite in relation to sensi-

t!idty. homogeneity, and uniformity.

2. Will start using composition B (RDX, TNT) for

(about 20 lbB. or more) when S-site get8 into

the larger charges

operation arov.nd1:,~15

3. Reg@ar smnpling of oharges to check uniformity.

B. C~linders

1.

20

3.

4.

59

Liner teata. A number of 31’steel cylinders with .030” Pb liners

are ready to cast.

Symmetryn effect of number of detonation pointfland air space.

(Both above delayed by initiation clifficulti.m.)

Use of rotating-prism oamera to get time against ma88 ratio.

Tests of intermittent light souroe.

Pb oylinders, 3“ OD, 1~ wall, are available for early tests.

c. X-Ray Work on Small Spher~8.-

1. New timing unit to be ready for installation in about two weeks.

2. Effect of mode of initiation on jet formation.

3. Effect of air gap on symmetry and

b. Tests withPb liners in steel and

50 Preliminary tmtfl of Al shells for

6. Mg and Al shells with liners.

jet formation.

copper spheres.

gaa tamper gadget.

.
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Il. Terminal Observations

1. Use of small solid brass and steel spheres at center as indicators.

2. Air gap tests with spherds.

30 Continuation of work with weak explosives,

E. Tests with Speoial Materials

Shells of aommeroidlya vailable ceramic ma’tericds.to simulate a BoO

tamper, are on order, to be tested with metal liners. Mg and AI sphere[

and oylinders are also on order. Metallurgical Group to supply 8tan-

dard oylinders of various tamper materials for test.

●✎✎✎ ✎
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GROUP E-6, ENGINEERING AND SHOP, Paul E8terline

Engineering on Thin Man development continues mainly on full

scale 5n blind target asmmbly and the denign layout of the 6 l/2fifull

asaambly.

Engineering requirements for 20mmtisqyat and range equipment is

~ommhat increased.

Final de8ign and fabrication of Fat Man i~ continuing, along with

mm work on alterations OS Fat Man dummies.

The greatest percentage of engineering work continues to be on -

speoial range and teek equipment for the varioua

The shortage of’machinists in the C chop

problem.

8

ordnance Groups.

remains the most r3erious
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(3RCXJPE-7, DELIVERY, 1?.@iiMJ@y

1. During the last half of February and the first

were carried out at “M” Site with our 8-29. These

half of Maroh, tests

-tx3stfi

flight aharaoteristios of our different models c?fbombs,

wore to determine

ballistic data

on the bombs, the suitability of the modified aircraft for use with these
●

bombs and data on the operation of different fuses. The initial period

of testing was muoh delayed by very bad weather~ by additional work re-

ql,liredon

the final

were with

the aircraft, but considerable infwmationwaa obtained during

period. A total of seventeen runs was made. Eleven of these

500 lb. bombs for testing our observational equipment and for

special fu8e tests. Most oftie 500 lb. runs were with a E-a borrowed

from the air base prior to the availability of the B-29. Four “Thin Menn

(gun model) and two “Fat Men” (implosion model) were released from the

~“29* The tests were abruptly tm’miuat~d by the last “ThinMann prematurely

releasing itself and thereby smashing the bomb bay door.

2. The tests with the ‘Thin Menn definitely showed the release meohanism

to be unsatisfactory. Three of the ‘Thin Menn hung up for 10 to 20 seoond8

after they were supposed to have been released and the fourth released it.

self prematurely and smashed the bomb bay doors. The first three ‘Thin Menn

were released from 19~300 ft above terrain and showed stable flight ae far

an oould be visually determined. Unfortunately, due to the hang ups, good

photographic observations were not po6sible henoe it is difficult to esti-

UNCLANFIEI)
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mate the extent of the stability. The visual observations probably mean

that any wobble which occurred in flight must havo been les8 than a Lo

departure from the line of flight. The fourth premature release was from

26,000ft. The bomb in breaking through the bomb bay door was finally

Iaunohed tail first but in the first few thousand fee% straightened into

good etable flight and remained stablo a8 far as it could be vimallyfol-

lowed by the bombardier. ‘

3. Both ‘~FatMen”

premature. Both,

were satisfactorily roleaeed

however, showed flight which

with neither hang ups or

wae not auffioiently stable.

Both ‘Fat Menn preoessed about the line of flight with the axis of the

bomb departing from the line of flight by 19.30and 20.3° in the two oases.

‘Mo precessional frequency was about l.k per second.

4. Tho dati taken during the tests have not as yet been completely analyzed.

However, a preltiinary analysis of the times of fall @eld8 values of bal-

listia coefficients, when correoted to tmrgets at sea level. of C = 7.6 for

the “Thin Mann and l.& for the “Fat Man”. ,

5. The B-29 is now being modified at Dayton to improve the release mechanism

and to make the other changws which tho initial flight tests proved to be

neceeaary. ‘theseohmges include the provision of means for centering the

lugs in *he releaae, improved ~way braoing,

and other expansion, and various engine and

do not direotly concern our units,

provision for greater thermal

aircraft modifications which

I
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the

-M-

Three different fin de8igns for the ~’Fatl@.nnare being built in

attempt to attain atabilitiy, The first aorisiatsof a replacement of

ciroular fin by a square bcx~ one of 59n side and with the shroud

25 1/21$instead of ~’s long; the second is like tho first exoept that the

*ole fin is moved back an additional dt~;and the third is like the first

exoept that the shroud, instead of going to the outer edges of the fins

will be part way inside.

t
7.

the

Other matters of concern to Group

following:

Planning of functional

E-7 at the present time include

mock ups of the airpikne for use

both in testing the operations of the release mechanism

under extreme conditions and for tests with different mod-

el bombs.

Investigation of the theater assignment of B-29’s to dete~n

whuthor the preparation of only that airplane will red?-

fice for all places our gadget may be wanted when it i~

ready.

Investigation of the need for and’of the possibility of

heating tho bomb by.

Further analysis of Muroc data.

Participation in discussion pertaining to the effecte of

different methods of using the bomb.

Planning for armoring the bomb and aircraft.

Preliminary planning aa to the most suitable form of radar

and other auxiliary equipment to be used on the final mission

etc.
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GROUP E-8, INTERNAL EWJSTICS, J. O. Iiirsohfelder

The work of

of the ~“ E.p. Glln.

tNining satisfactory

E-B was l~rgely ooncernedwith the preliminary firings

So far the emphasis in these firings ha~ been on ob-

instrumentation. The pieco eleotric pressure gauge

is now working satisfactorily,but the chronograph is still unreliable. The

bore acceleration apparatus has not been installed. We have fired both

navy (5n/51)powder and Hullaeye slotted tube up to pressures of 25 tons.

The navy powder gives large fluctuations in the maximum pressure

for a given loa-dtng. For example, nine rounds of 2Q.9 pounds of the 5“/51

powder fired with a 60 pound projectile led to pressures varying between

18.8 and 25.3 oopper tons. We will rejeot the possibility of using navy

type powder if similar dispersion is found when the charges are oarefully

stacked and an air core is provided for improvement of the ignition.

The preliminary tests with slotted tube Bullseye 8eem very promis-

ing. Its extremely high flame temperature (4000° K) and oorrespondiz+qly

large force should enable us to obtain the required muzzle velocity with a

lowxnaximum pressure and e normal density of loading. Ne have placed an

order for an additional 2000 pounds of this powder to be manufactured.

Our specially prepared lot of Canadian Vi.M.slotted tube has just

arrived and we believe that it will prove to be well suited for our re-

quiremmita. It is reputed to burn very smoothly and to bo extremely stable.

Mr. Magee andMias Kowsky are reading the piezo ghuge record.aon

the miorof’ilm reader with the help of a rctiaule prepared.by Julian Maok.

UNCIM\lFlt
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The Ft. Ddvoir comparator should arrivo next week and make it easier to

measure the films. The first

of the vertical motion of the

sure accurately. This led to

records did not have a base line and becau8e

film we could nok measure the maximum pres-

apparent difmrepancies between the piezo

and the oopper pressures which have 8ince been eliminated. The addition of

a muz~le finger, till make it easier to interpret the reoords. Consider- .

able difficulty has been enoomxbered with meohrznicalchatter of the gauge.

When this is eliminatedwo will be able to distinguish pressure waves in

the gun.

The etaoking machine is still being made in the shop and therefore

it was nec$ess~ryfor Magee to staok some oharges of navy powder using only

improvised equipment. Ilehope that it will not be neoessaryto staok many

charges sinoe only the navy type of powder requires such manipulation.

Loading charta have been prepared for all of the powders which we

anticipate firing in the 5“ H.P. gun.

@
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GROUP E-9, Ii.E. DEVELOPMENT~ Xenneth Bainbridge

Group E-9 was started ?&arch20 as a unit of the implosion progrsm

under G. Kistiakowsky.

The particular duties and rsaponsibilitiea of this group 8s con-

sidered by Kistiakowsky ares

A. Prosecution of the studies and tests relevant

tamper and aotive material. detonation train,

8upport8.

%0 the assembly of

charges, ease, mounting

B. Preparation for tests of the final gadget or smaller editions of

it with provision for

1) Recovery of aojtivematerial in the case of no r6action of any

magnitude,

2) Securing all possiblo blast~ ehock3 or n-flux, photographic data

of interest for the Project in the event of’ successful operation.

B involves selection of a site for which many suggestions have been made

Channel Isles - California, possibly San I?icholas

Spur from Williams to Grand Canyon

Windover Field

W“thwest part of.New Mexico

Sand bars off Texas Coast

Culpepper or iVenmmn Islands
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Sites within the borders of the United States are attractive on

the basis of convenionoe but are deaidedly unattractive on the basis ~f

possible biological eff’ootswhioh will finally determine the area tiobe

cleared.

The time and expense of clearing, i801ating and securing an area

in the Southwest have been gr~tly underestimated in the writer~s opinion.

If further examination supports this opinion then the Oulf of l+!exicohas

muoh to reoommend it.

B(l) is being investigated for two methods. the containing spheres,

and the mnd pile.

Bethe. Henderson, Bainbridge and later Wsisskopf met March 30

for a discussion of the containing sphere. Suggestions were made at that

time for addition of water to reduce the temperature and the possibility

of raducing the effective Seeger-Von Neumann fabtor by addition of a liner

to the inner wall. A definitive answer wm r@que8tQd on the question of

docre~se of internal pressure veraua decroaae of’wall strength ul’tcrtir-

ing althou~h at firxt glance this 100Icssa’tiafaotory.

Dynamic pressures, quantity of steel melted and safety factor all

looked sour and sad at this meeting.

(More refined calculations improved the situation as described by

Weisskopf in an April 5 meeting attended by &nderGon and B&inbridge. A

recantation by the advocate of high blast presmares at D/2 distanoe has

lowered the dynamic pressure to about 0.6 of the previous valuo which brings

the dynamic and ‘static” pressures to about 18.000 p.a.i.)
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The ahemical engineering plans for the reoovery of active material

ero being prosecuted by Kennedy.

Lt. Schaffer h,w been actively working on studies

and will be in aharge of all work on explosives and charge

of 6n spheree

assembly.

Immediate strain and pressure measurements on small spheres are

planned byLt. W. 6ohaffer andP.B. Moon assisted by members of E-2 and

some E-9 technicians. Pressure and strain measurements applicable to tho

large sphere are planned in detail for 6no 12” and ~M spheres. ES8t)nti-

ally the tests include proof-firing before $nstrumntation to detect gross

weakneso or poor castings= followed by full instrumentation piezo-gaugo

and strain meam,u-omontsfor two successive round~. Then the piezo-gauge

will bo removed after two satisfactory records and firing will continue to

deatruotion with strain gauges only. In some cases the spheres will bo

cut for metallographic study if good pressure and strain history is known.

1s. Test Site Instrumentation

Tentative planG for the instrumentation include~

Blast maaurements

Blast measurements

by planes.

at many selected ground

from high elevations by

sites.

informer meters dropped

n - meacuremente from the ground and planes.
1

Photography of meteorological behaviors of the ball of fire.

Photography of ground effeots.

Shook measurements and seismographic records if ~round effects data

are needed to aid in evaluating ground damage under this condition
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.

which I boliove is desirable in

detonation devices.

The ball of fire is amenable to

det3irableto avoid in park poor

ease of failure of’high elevation

radar following and this may be

meteorological conditions subae-

qucnltto firing

high altitude,

Testing (klge% Assembly

‘MO Inml

mechanical tests

picked at S.

Tests visualized

Loading

Support

which might prevent good photographic records at

have been assigned to Wmsey frcm E-9 to help with the

?vhWh affect the gadget deriignproper. A site has been

now inolude$

and hoisting tests
.

tests

Vibration %8%8, au.ppofi,and gadget. E-3maywiah to participate

in these tests.

Deformation of H.E.

Testis b, o, and d

Drop tests with and

gadget heading toward8 final design. .

repeated at low temperature

without H.E. (H.E. tests will probably be

carried out in I%qjarito.

Vibration tests of primaoord train. Rook wool paoking may ho useful

hero for support and also for insulation in the double shell.

The A.A.F. Quonset type huts uee for roofingh” mats of rook wool

bet.wee~canvas. This might be convenient stuff to use for insulation in

the sold tests. .

Appendices to Report
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0. E-9 PERSONNEL AS OF APRIL 1, 1944

MI(XASSHEP
X. T. Bainbridge, Group Leader (SM)
Mrs. B. Runyan, Secretary

Engineering Section - R. Henderson, Head (Sbf)
M. Kminer, Drafting engineer

Men

H. E. Seotion

ASTP - Pfc. R. W. Friedman- -
Pfo. John M. Uoil

we are attempting to obtain for Henderson.
(Carrier)
(Car180n)

M. Sohaffer, I?ead(W)
R. S. North (ooming April 5) (SM)

A$3TP- Frederick H. Hauser

Phy8i08 Section-.—

Boimg

William R. Stewart
Alvin I).Van Vessem
John P. MclYamara
Leo H. Jercinovic
Vladimer L?.Vuletio

(Curtis Lampson, Head)
P. B. Moon (S14)

reoruited - (One man from E. B. Wilson’s bb.)
(Crittenden)

.

(ThUr8tOn of General Radio)

ASTP -
Eleotmnio teohs. Benjamin Bedersori

Keith W. Henderson
Josef A. Iloi%ann
R. c. Lowry

Mook-llp- T&is sect$on will probably be under N. F. Ramsey’s group, but
2 of the following men from &=9 will be put in the pcol.

!
ASTP - Charles R. Barnoord

Raymond L. Brin
Philip H. Dailey

.————————
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TOTAL *- 5 Staff Members
15 ASTP
1 Draftsman
1 Secretary

z

8 to 12 additional ASJP men coming.
7 addition S1.{coming

Tofia.1- ~ - 19

Grand Total - 37 - 41
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c. SPACE AND CCN?STRUCXIONREQUIREMENTS OF 13&J

1. Chemioal Bnginooring group will need a separate laboratory
Design responsibility has to be taken by leader of that group.

2. A/e Mook-up at 15-site.

a)

b)

0)

d)

‘Additionalbarriero.

Short road extension.

Construction of a frame, representing the fuselage,

on the site.

which can be
rolled on two 8hort tracks ~o clear {1) hole in ~round, or (2)
hole with ramp leading out from i%.

I favor a hole about 91 x 9? x 6’ deep and using a wrecking wane
or A frsme for lowering gadget into tie holo prior to ftselage
being rolled into position.

3. Temporary location of a hutment at the far detonation point is desirable
for the orew working on 6“, 12° and 24” sphere tests. This can be removed
prior to the oylinder experiments. An armor plate three aided shield should
bo erected.

4. The Physics section, Lampson, will need a mall laboratory in Building A,
first floor. These rooms will need additional outlet8 and power wiring,
benches, etc., not provided a% present.

5. Full scale experiments in pajarito or the aanyon nortlaof that, will
require some construction and leveling of ground.

6. The test site will require construction of inetrumont ob~ervation peats
and miniature pill-boxes up to some miles away, channel dredging, ereotion
of tent or hutmont temporary shelters, and moving a considerable amount of
earth or sand.

.
?. An estimated total of seven rooms in Building A of which two,are for
laboratories will be moomary. This works out to 3 men per offioe.
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