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REPORT OF THE ORDNANCE DIVISION

Capt. W. S. Parsons, U.,S.N., Division Leader “Nsl‘ASS‘FIED

Status as of April 15, 194l

I. (UX ASSEMBLY

Steps reported in the March 15 summery to expedite gun assembly,
design and manufacture have borne fruit in the visit of Mr. . B. Green,
Head Gun Designer of the BuOr.d, Navy Department. Mr. Green'‘s visit of 21«
22-23 March was most productive in that the factors controlling design of

our guns were brought out clearly in the disocussions., It appeared underir-

able to pierce the side walls of the powdsr chamber for radial primers;

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

the mushroom. This appears feasible to Green, and a 5" mushroom embodying

this feature is ezpected to arrive by 15 May.

L9

Tests conduoted with navy powder, bazooka powder, and W. M. slotted

e :
== stube powder in the 5" type B gun (adapter shrunk on) indicate that, at least

=== 0
F—— t‘
E?_;Egt with the latter powder, maximum pressures of 75,000 psi are possible with
===

358[ the powder initially at normal temperatures. The next step is to fire the
=8 _

%asﬁggf . Mo powder at greatly reduced temperatures to detect signs of erratic ~
==mn ' .
§E—,§=2k, action due to break-up of grains. Following this test, the type A 5" gun
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will be mounted, and the W. M. powder used in a test of this gun, in
which the adapter does not add stremgth to the gun. It is expected that

these tests will be underway by 1 May.

Projectile Target

The construction of a 20 mm range adjacent to Puilding B-is
procéeding. This range should be sufficiently completed by 1 May to permit
non-toxic tests. In this range it is planned to test initiator, projectile,
and target designs using or simulating actual materials and geometry, feasible
fabrication and expscted velocities of assembly. Designs which show promise
at 20 mm scale will be tested further at 3" and 5™ scale,

For the above teéts, informetion on density and physical proper-
ties of Lj9 is essential. Ponding 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 changs in geometry of projectile
and terget, essentially increasing rate of change of volume during pre=cri-
tical 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 velocity of assembly.

Tamper

Absorption of neutrons generated in the center of a sphere of

tungsten has now been measured, and it is found to be in line with previous
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estimates based on two isotopes; in other words, qualitatively very good,
This, combined with a short mean free path in WC, make WC the outstanding

tamper material for gun assembly.

Source

Progress has been made in mechanical design since the March 15
sumnery; but further testing of active (toxio) materials, and thorough test-

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

2

Three of the original Bureau design of 6.5" guns to accelerate a
200 pound projectile to 1,000 f.s., with a maximum, pressure of 40,000 psi,
have been ordered manufactured. Meanwhile, the design haa been changed to

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

reliability of the gun.

IT. H.F. ASSEMBLY

Research work in the H.B, assembly program has proceeded to the
point at which the anticipated difficulties of attaining symmetry have now
been encountered. The use of multiple detonation poimts does not in itgelf
solve this problem. The use of an air gap between the explosive layer and
the tamper has given results which indicate that in this manner the effect
of inter-action between detonation waves may be greatly reduced. It is by
no means certain that perfect symmetry of the collapse of the inner surface

is required in order to attain high density. However, it is felt that early
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Jjet formation is a phenomenon whose cause and effect must be intensively
investigeted. ‘

Arrival and installation of the IBM machines hes accelerated the-
oretical work essential in the study of the implosion process. 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 prediotion that one of the three machines may be com-~

pleted and delivered before 1 June.

III. INSTRUMENTATION

Instrumentation of the bomb ballistic and flight tests at Site M
was adequate and successful. This inocludes photographic recording of the
flight of the bomb, osoillographic and photographic determination of the time
of fall to within .0l second; and, in combination with a 58l radar, deter-

mination of ground track and ground speed of the airplane.

X-Ray

As reported in the March 15 summary, the instrumentation group
is developing improved timing control for the present X-ray photographioc
work. These controls will also apply to other X-ray work. In cooperation
with experimental physics, the counter method for extending X-ray observa-
tions to larger scales is under active development. The source problem for

gun assembly is also being worked on as an instrumentetion problem.
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Use of an intense source of 2 Mev y -rays to determine maximum

donsity of a 1/2 scale tuballoy core when imploded in a steel or dural
tests.

tamper, has no& reached the stage of scheduling materials and preliminary
Optics

Photographic recording of events at Site M was successful.

Camere.

recording of events in the gun assembly is now standardized. Experimental
FUSING

work continues in high spsed recording of implosion phenomene.
Iv.

Brode is now preparing an overall design and specifications for
safety and fusing control for the gadget.

Effort will be made to combine
what is possible with what is essential, and then to criticize this design
here and in Weshington,

(a) Barometric Fusing

Company.

An order for 200 basrometric switches has been placed with Gibbs
Delivery is expeoted early in May.

These units will be flight
tested first in standard 2000 pound bombs at Site M.
(b) P.M. Radio Altimeters

An OSRD contract has been let and work has begun at the Norden

Company to develop and mamufacture the first of the modified AYD typs F.M.
radio altimeter, for use as a proximity fuse.

No mejor difficulties have
besn encountered to date, and it is expected that field tests of the first

:
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unit will be begun in May.

(c) Pulse Type Radic Altimeters

The first of the modified pulse type radic sltimeters has arrived
in Albuquerque. This is one of the (G.E. experimental models manufactured
as an Air Corps tail warning device. It is found that G.E. production of
this device has besn delayed two months, due to changea requested by the
Air Corps. iherefore, the Signal Corps does not expect G.E. to be in proe-
duction on this item before July. Parsons and Brode contemplate negotiatioxs
through the Signal Corps to obtain a substantial part of the pilot producticn
at G.E. during May and June. On the basis of performamce in development
tests, this teil werning device seems a best bet as a radar proximity fuse
for the gadget.

(d) Batteries

Storage batteries already developed, in which the electrolite is
gelatinized to prevent sloshing, and which dberate to minus 50° ¢, are being
obtained for test here,

(e) PBEntirely Mechanical Control Units

Still in the "consideration® stage.

{(£) Stendard Navy Fusos

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

on impact with the ground.
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V. DELIVERY

The B~29 plane ia still under modification at Wright Field. -
Conferences have been?held at Dayton on 1 and 12 April, in regard to relia-
bility of design of Buspensioﬁ and release mechanism. It will be recalled
that the four drops of the thin man in the initial Site M tests showed the
first design of suspension and release mechanism to be completely unrsliable.
The socond conference focused on design of mock-ups for cold and vibration
tests of these mechanisms, to be conducted on the ground. In the first con=
feraence it was determined that several defects existsd in the original sus-
pension and release mechenism whioh could have caused failure. A modifica-
tion which would return to the.original desipgn of the glider release is now
being incorporated. This provides positive mechanical centering 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 new designs of tail for the fat men have boen evolved and
are under manufacture for tests at Site M. These include a square bhox tail
approximately tangent to the 59" cylinder whioh was the original tail, and
with the same overall length (120" of the bomb, but with the sides of the
box reduced from 30" to 25", The rear opening of the tsil cone has been in-
creased to about 20", Fourteen of theae tails.sre now under manufacture.
Two alternate desigus of tail - one similar to the box tail described above,

but with the box moved 8" to the rear, and the second & fin type box tail

UNCLASSIFIED -
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similar to orthodox Arny and Navy tail designs - have been designed and
orders have been placed for three of each of these.

A 25/59 scale modsl of the fat man has now been designed, in
order to permit reduced sonle tests of the original unstable, ¢ylindrical
tail in comparison with the three designs outlined above. This modsl of
fat man is for "insurance®, to permit some progress in the matter of tail
design for the fat man, even if the B~29 is not available for full scale
tests as soon as is now expected (before 15 May).

it is hoped that by the end of May, 194, sufficient engineer-
ing informetion will have been distilled from the results of experimental and
theoretioal work relating to the design of the 49 gun model, to decide whether
it is feasible to design a 49 gun gadget which can be carried in the for=-
ward bomb bay of the B-29, If the snswer is affirmative, then our B-29 can
be modified baock to its original two bomb bay construction, and installation
of radar navigation and bombing equipment cah be made on this basis. It is
already practioaliy certain that the 25 gun gadget can b carried in the

forward bomb bay of a B-29.

VI. DBNGINEERING DESIGN

¥r. Frederic Flader, ex-Chief Engineer of Curtiss-Wright, is
now in the final stages of negotiating to join this project. The question
of part time or full tims employment is not yet settled. At the present,

Mr. Flader is working on a mock-up for cold testing of the suspension-relsase

WEEGR

mechanism, this to be dona at Curtiss~Wright.
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Difficulties have been ekperienced with the organizatiomal set-.
up by which engineering design work and model procuremant, including ex-
pediting, are done in the Detroit area. It appeers desirable to centralize
adninistrative control of these operations under the OSRD coniractor, the
University of Michigan. Conferences will be held in Detroit and Ann Arbor
to this end on 22 april. An OSRD contract is under negotiation with the |
Gulf Research Laboratory in Pittsburgh, for procurement of laboratory appa=
ratus, special cameras, etic. For this contract Brode is authorized repre-~

sentative of 0OSRD.

VII. OVERALL SUMMARY

The summary given on 15 March is repeated as follows; "The Div~
-ision and its assoéiated activities are moving ~ it is hoped in the right
direction = but no specific problem which conirols the success of the over-
all development is sufficiently well in hand for any sense of comfort. Enough
delays 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."

In addition to the above, there is guoted the final conclusion of

one of our aircraft commanders, summarizing the battle of 2l August 1942;

"Phe enemy is faster; we must be faster."

errorts it faper  UNCLASSIED
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SUMMARY OF H. E. IMPLOSION PROJECY

Georgo B. Kistiakowsky

Neddermayer's resport covers the activities of the E=-5 Group
devoted to research on the implosion mechanism. The following facts merit
particular attention.

Intensive work on the improvement of the quality of pentolite
castings has been underway because of the observations that the quality of
such castings has a very profound effect on oxperimental results. It has
led, however, tc a somewhat unexpected conclusion that castings carefully
freod of air entrapments and therefore having densities of the order of
1.7 g/bc frequently fail to be properly initiated by booaters which are per=
feotly adequate for ordinary castings of 1.6 g/oc and slightly higher den-
sities. It is as yel not completely certain that the effoct iz not caused
by partiel segregation of the consiituents. If not, it constitutes a very
important observation, affecting the future course of the work of the.pro-
Jjeot. It may bs noted in passing that while similar behavior has b;en re~
ported in the literature for blasting gelatines and some data on Amatols may
ba similarly interproted, nothing quite like it has bsen observed with sen-
sitive cast explosives,

The optical work on the implosion of c¢ylinders has progressed

satisfactorily and good data are now available on the velocity of implosion
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of 1 1/2" and 3" steel ¢ylinders. These data show that towards the ond
of the implosion process the inside surface of the cylinder is markedly
acoelerated. This, noedless to say, is essential for the attainment of
the high preasurea in the interior predicted theoretically. So far, how-
ever, the symmetry of the collapse leaves much to be desired and work to-
wards its improvement is actively pursued.

The work on terminal observations has also beon mainly concerned
with improvement of the symmetry of collapse of spherss, particular attention
being paid to local violent effects observed directly under initiation points
and where denotation waves maet. Good indidations have been obtained that
& thin layer of air between explosive and metal does much to eliminate these
effecta,

The X-ray team has devoted most of its time to improvements in
the functioning of the equipment and not many data on the implosion of asmall
spheres have been obtained. ‘

The staff of the E=~5 Group has now grown.to over 50 men and not
many further additions are contemplated. Its activities would have been
more fruitful were it not that the facilities at the firing sites are still
.in the process of construction sand experimental work had té be doms under
severes handiceps.

The §=Site H,B, plant was turned over to s by the contractor
around the middle of the month but has not as yet been put in operation be-
ceuse of many minor changes and corrsections which had to be done. However

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

(X34 *
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expected that the plant gets into operation during April.

Bainbridge's report on E-9 Group outlines the program of future
activities and summarizes briefly the present status of'tha theoretical and
preliminary experimental work on the containing sphere for proof firing of
the gadget. While the conclusions are still very tentativé, it appears
rather probable that a steel sphere of about 150 tons weight will be adequata
to contein the explosion of two tons of H.D., that a sphere of this sizo can
be cast and transported by rail.

This group is now in the active formative phase and it is hoped

that its activities will greatly expand duiing April.
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GROUP E - 1, PROVIKG GROUND - Lt. Comdr. A.F. Birch

1. Two rounds were fired from the &6"/L7 gun, as & test of the 6" recoil
mechanism. After this, about two weeks were spent waiting for the 5" ex-
perimental barrels, and for the copper jacketed pressure gauges, The first
round from the 5" fype B gun was fired on Maroh 17.

2. PFiring with 5" Type B Gun

Sixteen rounds (1L3-158 inclusive) have been fired up to March 31,
Ten of these were with 20,9 pound charges of SPDN 3750 powder and 60 pound
cormon projectiles, fired with the object of testing instruments, chiefly the
piezo electric pressure gauge, the gun and the mushroom. Pressures and vel-
ccities varied considerably and rather inconsistently for these rounds. The
copper pressures for individual gueges varied between 18 and 25 tons, veloci-
ties botween 2730 and 2620; the predicted pressure and velocity were around
20 T. and 2500 respsotively. This powder evidently bohaves in an erratic
manner; it was used for this preliminary work merely because it was the only
powder jmmediately availeble in sufficient quantity.

Three ghots were fired with the "Slotted Bullseye Special™ powder.
On two of these, piero records were obtained, indicating peak pressures were
higher than expected, - about 60,000 pounds/inohao Further firings will be
made with this powder when instrumentation is more roliable. Four piszo rs-
corde were made with the SPDN powder. These were ail unsatiasfectory in some

respect, = oither intensity of trace, intensity of timing marks, continuity

U
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of trace etc, Adjustments to improve readability and reliability of these
records are continuing. No leaks of pressure in or around the guage, nor
around the projectile were observed.

3. Instrumentation

Trouble was experienced with the Potter ochronograph during these
firings. Ten readings that could be considered reasonable wsre obtained in
the sixteen rounds. Of these, several may be of low precision. If this
type of instrument is to be used, there should be at least three units in
action on each shot, Otherwise, other instruments must bo used. Another
éasuglty vas one of the General Radio Recorders whose take up motor devsl-
oped a defective armature.

Some rearrangement of control and recording equipment is being
undertaken, with use of the drum camera in mind, This instrument should be
usable within the next week or two. The muzzle feed for bore-accelerations
measurements was installed on March 31, and tuning up is proceeding.

L. New Comstruction

Building 15 is now very nearly finished, and the 3" gun will be

installed there in a few days.

—_—_
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GROUP E - 2, INSTRUMENTATION - L. G. Parratt

E~2 Orgenization

K. T. Bainbridge Group Leadoer until Msrch 20

L. G. Parratt Supervisor of Implosion Instrumentation

Appointed Group lLeader March 21
1t, Comdr. A. F. Birch Supervisor of Gun Instrumentation
Transferred from Group March 21

Mrs. Runyan Secretary

Photographic and Optics Section

Jo E. Mack -~ SM - Section Leader

B. Brixner = SM

R. H. White - SM

Felix Geiger ~ SM (Joined March 51)
Mrs. Janet Xreiner = Secretary
Ralph L. Conrad = Technician

Mrs. E, Eing (3/l; time) ~ Technician
Cpl. Go W, Thompson = S.E.D,

Pfc. H. C. Barr - 8,E.D.

Pfc. Edwin York = S.B.D. (Joined March 25)
Pfc. John Wahlen - 8.E.D. (Joined April §)

Mrs. B. Chamberlain - Draftsman - on loan from E=6

Electronics Section

John Wieneke = SM -~ Section lLeader
H. G. Voorhies - SM

Arthur Schelberg - SM

Robert Huffhines ~ Teohnician leader
Mrs, Caldes = Secretary

Gilbert Mathis - Technician

Calvin linton = Technician

Gertrude Carroll - Technician

Pvt. Genc Newlin - S,F,D.

Pfc. Robert Schluter - g.E.D.

Pfc, Price = S.E.D. (Joined March 10)

APPROVED FOR PUBLI C RELEASE
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T/5 Keszenic - S.E,D. {Joined March 10)

T/S Myron Daly -~ S.E.,D. (Joined April 5)

Pfc. Donald Miller - S.E.D, (Joined April 5) ,

Cpl. Benjamin Bederson = S.L.D. = on loan from E-9 (Joined March 21)
Pfo. Josef Hofmann - S.E.D, = on loan from E-Q (Joined March 21)
Pfc. R, C. Lowry - 5.E.D. = on loan from E~9 (Joined March 21)

Pfc, Keith Henderson = S.E.D, - on loan from B=9 (Joined ¥arch 21)
Pfc, Frank Fortine « S.E.D. = on loan from E-9 (Joined April §)

T/@ Walter Treibel = S.E.D. - on loan from E=L, (Joined April 3)

-Bleotronics Section (cont.)

Bore Acceleration and Pieszo (auges: Gun

Jo Allen Crocker « SM in charge
Wray Gern = S

BlectrosMagnetic Method;. Implosion

Jo L. Fowler -~ SM in charge - on loan from Physiecs Division
Pvy. Mike Clancy < S.E.D. = on loan from E=-5

X-Ray Pulse Photographic: Implosion

T. R. Cuykendall -« SM in charge

Ee Titterton - S¥ = on loan from British contingent
David Anderson - sM

Pfc. Kilburg - 6.E.D,

efc. Lepmn = 8.BeDo

Pfc. Fishbein -~ S,E.D.

~ Sgt. Ritmer = S.E.D. -~ on loan from E-5

Sgt. Burditt - S.E.D. = on loan from E=5

T/5 N. Greenspan = S.E.D. = on loan from E=5

L. T, Pinlayson = §M = loan from E=5 (Joined March 20)

Donald Hudson = T = on loan from E-5 (Joined March 1)

Pfc. Ro Po Matthews = S.E.D. = on loen from E=li (Joined April 5)

X=Rey Pulse Counter: Implosion

B. Rossi, Consultant -« on loan from Physics Division - In charge
¥atthew Sands - on loan from Physics Division = (Joined March 5)

Sy
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X-Ray Pulse Counters; Implosion (cont.)

Pfc, Chester McCaughey = on loan fraom E-5 (Maroh 10)
T/5 Bverhart = S.E.D. = (Joined March 10)

Pfcs Whitmore - S.E.D. = (Joined April §) '
Donald Mayers - on loan fram E~5- (Joined March 31)

II. Condensed reports from Section Leaders and Staff Members in charge.

PHOTOGRAPHIC AND OPTICS SECTION, J. E. Mack

S8ite M Activities

Mack, Brixner and White have assisted at Site M. The time of
Brixner sxnd White since their return has been spent largely in editing the
film taken so far,.

The use of the turret truck as a power driven pan-tilt head for
the Mitchell chronogreph records of the drop was oubstandingly successful.

Désigned and in the shop is a telephoto lens system which will
allow the present 3l ocm £:10 camera on the 58 dish to be conveniently re-
plecsd by a camera of three to five times the focal length and f pumber.
This will be useful in case the 584 is utilized in an attempt to follow the
drop. .

Of the fourteen routine photographic records tsken in each drop,
E-2 peraonnel takes only one, the one with the turret truck cemere. However,
the films of seven records are collocted by E~2 personnel and sent to Holly-

wood for procesgsing, and the remalning records are processed at the Bass
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photographic laboratory jointly by an E~2 representative and specially
esaigned Army assistants. The records ere than'given to E=T.
Skyscreen

.One skysoreen has been finished in the shop and its'optics
checked. The second one is now in the shop..

By means of a train consisting of a § om f¢2 lens, a finely mach-
insd adjustable slit, a condensing lens and a photoslectric cell, the in-
strument will read the luminous flux through a'rectangle which is accurately
controllable in length from O to 24° (but whose light-gathering power is
scmewhat unreliable above 20°) and in width from O to 1.7°. The object~fo-
cusing range is from 1 meter to infinity.

Drum Camera

This instrument records simultaneously six oscilloscope tracings
~ in the same transverse line on a L x 60 inch film which travels at about
70 £t per second., It is suitable for recording events for about 0,07 seconds
with a resolving power of 107 seconds. The.instrument is expected to come
from the shop for its optical test March 31, and barring unforseen circum-
stances, can be tested the same day. Immedimtely upon a satisfactory. test,
a shop order for a second camers will be placed..

Rotating Mirror Camera

Previously this camera has been rumning with a 1 1/4" rotor at an
image velocity of about 950 meters per second and a resolfing time of about
one microsecond. This week there was installed a 3/L4" rotor; one of whose

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

APPROVED FOR PUBLIC RELEASE .
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speed of 1620 metera'per gecond. Some further improvement in imege speed
and resolving power is expected.

A now rotating mirror camera for May delivery for the implosion
program has been requested. This instrument is to be electrically driven
and mepufactured by the Gulf lLaboratory shops from a design to be sutmitted
by E-2., The design should se agreed upon in an early conference with E=5.
Service

There has been a considerable increase in the demand for copy work;
for example, copying of mineral specimens, aespecially for the chemistry divi-
Bion. Agfacolor film has been ordered for some of this work. With special
grainless plates, several retioules have been made.

Courad hss been occupied almost completely this month in fine op-
tical instrument work end has been occcupied with the upkeep of cameras. The
nuuber of armored cameras iﬁ use on the southwest mese (which resquire sere
vicing almost every day) has increased from one to two, and wiil soon be three.

This month & new set of darkroan rules has besn inaugurated. W®e
have undertaken to process the same day all of the material submitted before
5130 P,M, Since several men come in from the field at about 5;30 this puts
a considerable fraction of the daily processing load jinto the evening hours.
Thompson and York are now running morning-afternoon and afternooneovenihg

shifts

E——————
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ELECTRONICS SECTION, J. E. Wieneke

Strain Gau:ie Amplifier

Two high current amplifiere to drive the G.E. PM10-B2 oscillograph
have been instslled at Anchor. A pre-amplifier for this high current amplifisr
has also been complested. Seven additional amplifiers are in process. No
strain gauge records have been taken or yet requested on the five-inch gun
now in use.

Design and construction of an amplifier for a strain gauge on the
blind target assembly with the 20 mm gun has been underteken for E=4.

Piezo Geaugse '

Satisfactory piego gauge records have baen taken since March 30.
The gauge is connected directly to a DulMont 208 oscilloscope using only the
amplifier in the scope. Timing is furnished by a 1000 cycle tuning fork and
spmplifier driving a flashing neon bulb which is in the field of ths G.R. oa-
cillograph recorder used to photograph the scope. A base line of the film
from which the deflaction is measured is supplied by an incandescent bulb,
A relay circuit for automatically calibrating the scope gein is being built
up. A cathode follower for matching the gauge to the line impedance is also
in progress.
Sky Screens

Pricc and Keszenic are working on the assembly'of the sky screers.

Photocells for Projectile Velocity

These units were rebuilt and are being installed at Anchor.

—
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20 mm Projectile Velocity

Amplifiers and suitable recording of the 20 mm projectile velo-
city, both before and after penetration through a metal plate placed about

15" from the gun muzele, have been undertaken.

BORE ACCELERATION AND PIEZD GAUGES, J. A. Crocker

Microwave

S

Plumbing for the 5" microwave oscillator has been received from the shop
and installed on a rack and panel. |

Necessary repair and rebuilding of the wavemeter has been accomplished.

A probe to simulate the movement of the 5" projectile in the gun has been
built. '

The 5" oscillator has been tuned to the desired fregquency and a standing
wave pattern has been propagated in the 5" pipe in the laboratory using a
dipole antenna as o rmuzzle feed.

Blast shields and shock mountings for the 5" unit are now finished and have
proven adequate under actual firing conditions, |
The muzzle guide feed was received March 3] and has baen installed on the
gun,

Preliminary work on metching the microwave oscillator to the 5" gun has
been started.

Piezo Gauge

Some broken parts inthe calibrating mechanisms have been replaced,

——n
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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 "chatier" in the record.
Muzzle contact fingers and their related circuits have been installed.
ych time has been consumed in debugging circuits and obteining initial
piezo records,

Drum Camera

This is still in the shop. The drum has been driven at slipht over-speeds
and eppears to be satisfuctory. There remains some work to be done in the
shop and installation and aligrmsnt of the opticel system by the (ptics
Section. .

Blast and Vibration Pick-Ups -

There are on hand crystal pick-ups and electromsgnetic pick-ups with which
it is intonded to measure or compare aireborne and earth-borne shocks in
connection with group E~5.

Some thought has heen given to means of calibrating these as a first step
in interpreting records. An asmplifier to enable the electromagnetic pick-
up to drive a recording meter has been built by the RDlectronics Section
but this needs modification,

Initiator

Firing (two rounds) was mede to determine the time between impact of a
projectile in a blind target and the final balling up. First atiempts wsro

disappointing. The main trouble seems to be in the manpner in which the

strain wire was bonded to the target. Further work along this line has been
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held up because of lack of hargets.
A voltage amplifier is being constructed to mount on the rack and panel
with the fast sweep scope to make this a complete and more flexible unit

1

for this type of work.

ELECTRO-MAGNETIC METHOD OF STUDYING IMPLOSION, J. Lo Fowler

This progream has run up against a number of experimental diffi-
culties. The fast amplifier built in the Electronice section has been
ehandoned., Records teken with the originai emplifier of Nuckollt!'s design
gave pictures which somotimes showed a high frequency oscillation (a cbn«
tinuous blur on the film).

When a new fast amolifier built by Elmore in the Physics Division
wig used, the high frequency pattern still occurred sometimes when the
inplosion charge was oast around concrete as well as around a copper cylin-
doer. $hielding the cap leade.and the scope tripping leads with iron pipes
and using only series gtoundn seem to improve the sitﬁhtion but did gpot
cure it. TPFurthermors, during this period, there were & number of shots
vngted because the scope trace would fade out.

Hr. Witham of the Physics Division fourd and repasired a number
o things wrong with the wiring of the scope. Hpw the traces seem to be
satisfactory. MHowever, there is still the high'frequ;ncy pattern occasion-
aily, even when only a eap and primacord are shot, although there is no
trrouble when the scope is tripped with a switch. Since a possible explan-

soion of this difficulty might be in the electrical connection between the
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charge and the apparatus through the scope tripping leads, a phototube
and emplifier is being constructed to trip the scope by means of the light
flash from the érimacord.

It is planned to work more intensively on this method during the

coming month for early evaluation of its possibility.

X~RAY PULSE PHOTOGRAPHIC, T. R. Guyksndall

Accuracy of Trigpering the Surge Generator

An aceuraoy of 4 1 microsecond in predicting the interval between
the initiating signal and the x~ray flash has been attained in the labor-
atory with ons x-ray surge generator, Modifications are as follows;

a) The trigger gap system hes been redesigned to place the two gaps adja-
cent to one another, thus eliminating a long conductor between.

b) A second pole trigger gap has been added to the lower bank of condensers
to insure simultaneous firing of the upper and lower banks.

¢) The power unit has been revised to supply 25, 0, =25 k.v. in place

of 0-50 k.v. to reduce corona and to simplify design ot trigger gaps.

d) A new trigger transformer and thyratron (M.I.T. radar design) has been
installed in place of the equipment supplied by Kestinghouse,
Preliminary observations made with the fast sweep unit ( 1 microsecond

per inch) indicates a "triggering accuracy" of better than 1/2 microsecond

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

bank. 150 k.v. oapacity dividers crdered in February have just arrived
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which will permit the measurement of the timing accuracy to be exterded
to include the building up of the v'olta.ge on the tube. Preparations are
being made to employ a G.M. counter to deteot the x-ray burst and thus
terminate the CR sweep, resulting in a truly overall time measurement.

The existence at the gite of but one transformer and thyratron
is extremely serious and Voorhies and Titterton are on travel to M.I.T. to
expedite procurement of additional units and to ascertain general design
characteristics of the M,I.T. trigger circuit.

The complete system (timer and surge generator) are being operated
many times a day in order to discover inpherent faults or difficulties not
now apparent.

For expediency the general design has been ;;repared and squipment
is being assembled to modify, as in paragraph 1, the #2 surge generator

now at Anchor Range.

The Time Measurement Equipment

A second transient-timing unit has been completed embodying im-
provements learned from operation of the first unit. Satisfactory photo-
graphs of sweeps faster than l; miocrogseconds per inch have not yet been ob=
tained, but the rec‘zord is clearly visible to the dark edspted ere. It may
be necessary to revise the CR panel of these units to employ tubes of higher
anode voltage (now L k.v.) to allow satisfactory photographs.

An informal manual of instructions describing the funoctions of

this "timer", ita operation, and simple trouble-shooting is in preparation.

UNCLASSIFIED

APPROVED FOR PUBLI C RELEASE



APPROVED FOR PUBLI C RELEASE

G-
- UNCLASSIED

Several ASTP men are being trained as future operators for E-5 and E-4.

Cheracteristics of the X-Ray Pulse

Apparatus has been constructed to record sirmltaneously as followss
&) Three pinhole photographs of the target, each photo representing a dif-
ferent quality of radiation by means of differential filtsrs.
b} Step-wedge photographa to determine the effective wavelength after trans-
mission through various thicknesses of aluminum and iron.
¢) Photographa of models of various states of implosion in order to deter-
mine the optimum geometry of scattering shields, protective plates, ete.,
for gresatest accuracy in measurement of the inner radius of the imploded

sphera.

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

Under the supervision of B. Rossi, Physics Division, and of Mat
Sands, Physics Division, the basic design of auxiliary circuita for the
trigger counters, or pulse-chambers, is nearing completion. To decrease
the ohanoés of spurious operation, it has been found satisfactory to apply
&8 steady voltage to the counter juat beldw that at which it will operate
and to boost ths voltage to the operating range (500 volts additiénal) for
the duration of the implosion ~ 100 microseconds is used in the laboratory
tests. These circuits have now been constructed in "regular" relay rack
style. '

Air at atmospheric pressure appears to be a satisfactory pas for

——
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the trigger counter. (The counter is not a true counter in that the dis-
charge is not selfeextinguishing, and thus is‘good for only one "count",)
Fortunately, the pulse obtained when the counter "breaks down™ is so great
that no amplification is noeded. A small, cold cathode thyratron is trig-
gered directly.

. Dimensions of the counter used for the preliminary studies is
1/8" I.D. cylinder, 1" long, with 0.005 ocentral wire.

The et'ficiency of the counter is determined partly by well mater-
ial and wall thickness; atudies to find the optimum conditions have just
bsen started. ‘

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

been assembled for laboratory test of the counters.
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GROUP E-3, FUSE DEVELOPMENT, R. B. Brode

A. The Rlectrical Group

The electriocal group of E=3 has concerned itself during the month
primarily with the tests at S§ite M. The results of these tests indicate
that the radio method of obtaining time of flight gives satisfactory values
in agreement with high speed camera data to within one hundredth of a second.
In prepasration for the installation of barcmetric switoches, 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 tested at Site M with
satisfactory results. The test equipment for the reception of these units
has been improved by modifying a Hallicrafter Receiver to make it intoia
panoramic receiver of a feirly ugiform response. The results qf tests at
Site M on the Michigan proximity unit were unsatisfactory and it has been
decided to abandon the use of these instruments. The informer used in the
tail to furnish information with regard to operation of units has been mod-
ified to = more satisfactory form and will be used in future tests of other
types of units.

8. The Mechanical Division

The mechanical division of Group E~3 has completed the design of
an airtight barometric switch suitable for production Qnd has investigated

its operation at low temperatures and under a violent vibration. In all
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these it proves to be patisfactory. Work has continued on clocks for
arning devices. Study has besn mede of direct firing barometric mechan-
ical units. These seamed to operate consistently to within 200 feat.

C. External Manufacture of Radar Altimeter

Bxternal marmufacture of Radar altimeter as & type of proximity
fuse hag been initiated at the Horden lLaboratories Corporation in New York
and use of the R.C.A. AN/APS/13 device has been investigated for use in the
seme capacity. Arrangements have been mads for the manufacture of the
barometric switoh by the Gibbs Cofporation. The University of Michigan
group is preparing informer units for output boxes which are to take the
output of either the Radar or the barametric units and convert this into

the firing pulse for sither gun or detonamtor.
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GROUP E-k, PROJECTILE, STRIFPER, TARGET, SOURCE, C. L. Critchfield
1

1. Dcs{gps tested

Active experimental design has been restricted during March to
initiators. The first round involving radicactive material was fired on
March 18. The results indicate that materials brought together under im~
pact are more efficient as neutron source than when brought together by
hand. This result is fundamental to, and emcouraging for, the general pro-
gram. Details of theso tests will be presented by Ayers.

The initiator design testing work is going tco slowly to be satis-
factory. The reasgon for thia is delay in obtaining shop work, in the
first place, and the poor quality of the work when obtained. The minimum
delay on the items ordered by Ayers has been fifteen days past the promised
date. Thereo are now on hand tem targets, of ﬁhioh, however, only two can
be used for firing. The r emaining eight had to be returned to the shop for
rework. The poor quality of the machine work is sometimes not discovered
until the gold and platinum members ars inserted and this increases the de-
lay.

2. Prospective Program

a) Materials and Equipment

Fabricated tungsten carbide for 20 mm targeta should be available
April 8th. On this date the design for the inner chsmber for the 20 mm

range and the setup for making neutron counts should be finished. It is

L~ ===
UNCLASSIFIED

APPROVED FOR PUBLI C RELEASE



APPROVED FOR PUBLI C RELEASE

C ]
\yNKAJ\SEAX\&S>‘

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

-32-

April 15th. It is hoped that the purification system, etc. will be in-
stalled for active shots by May 15th. The inner chamber will probably be
made in an outside shop.

b) Initiators b N

The designs produced by Ayers snd Robinson will be tested at . _

20 mm scale for mechenicel performance and, if satisfactory, for neutron
performance. It should be possible with reasonable service from the shop
to finish tests on the designs that have been detailed so far. These pre-
liminary tests are of en idealized nelure and Ayers will prepare for in-
serting initiating mecheanisms in the larger scale targetis. This prepar-
ation should be finished by May 1lst, provided tbat by that time & uaable
formula for duplicatiﬁg actual targets in steel is obtained by Wood.

Cornog will be responsible for determining the strengths of neutron
sources before and after firing and for developing criteria for comparing
results on source strengths obteined at 3" and 20 mm scale. Due to short-
age of laboratory space for E=l the electronic equipment will be installed
in Cornog's office. With this equipment we expect to meke all our own
neutron counts in determining source strength and in comparing with stand-
ard sources. The problem that must eventually be solved of firing radio-
active materials in the larger scale gun will be considered. One possibil-
ity of delaying the contamination of Aunchor Ranch is to fire larger tubes

'

in free recoil at the cast end of the Gomez Ranch where the 20 mm pol onium

shot of Karch 18th was fired. U!\!CLASS!HED
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Measurements on the time required for deformation in steel and
in heavy metal impacts will be carried on by Qrocker. This time is of
primary importance in determining the source strength necessary.

¢) Target and Projectile

The purpose of the 20 mm work is design and experimentatién on
projectile shapes and target composition, structure, method of anchor, etc.
In one seriss of experiments the heavy metals, tungsten carbide, tuballoy
and fake L9 will be used in oonstruction. In a parallel series steels of
various heat treats will be used in an effort to duplicate the flow and
fracture. A program of the latter type will also be carried out at 3"
scale to establish the scale relations and to provide a larger size tar-
get in which initistor tests can be made, Mr. Stroke will be actiﬁoly
interested in this work which will be done under Vicod at 20 mm scale. De-
signs for the 3" scale will be prepared by Serduke and Stroke, as the
heat %reat expert, will:ibe unofficially respongible for coordination of
the tests.

It is expected that the 20 mm preliminary results will indicate
certain simplified fundamental tests, some of which may be initiated in
April. All work of metallurgicel import will have the close cooperation
of Cyril Smith. A possible program that is still in a nebulous stage is
to study pressure volume relations under impact. The advantages of attempt-
ing such a study ere that the strengths of materials may be expected to be
scmeuﬂat greater, and especially that the short time may ellow compressing

liquid hydrogen which cannot be contained during a static test. This sub-
IR NG
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ject has been digoussed briefly with Cmdr. Birch.

In addition to Serduke's amctivities on the 3" target and projectile
design, he will continue designs of sealing bands. He will also design
a mechanism for securing the projectile in the gun.
3. The following personnel has heen added to E-4 during March:

Pfc. R.0. Webster, to work with Serdukse

Pic.Nooker, to work with Cornog

Pfo. Emil Karas

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

who also joined the Group this month.
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GROUP E-5, IMPLOSION EXPERIMENTATTION, S. Neddermeyer

In the past threo weeks a great deal of time has been spent in
improving experimental techniques and in atbempting to overcome experi-
mental difficultieso sone of whioh were inevitable, and others of which
ware unefpected.

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 2", is
exceedingly difficult to detonate reliably, when the castings are made with
great care to aliminate all air bubbles and obtain meximum density. This
is contrary to all previous experience at other places where no difficulty
has been experienced in detonating oylindrioal charges ot pentolite only
about 1 1/2" in diameter. It was found that when the explosive is melted
down without prolonged heeting and cast at as low a tempoerature as can be
used satisfactorily and puddled to prevent local cavitation, that fairly
reproducible densities can be obtained in the neighborhood of 1.6 to 1.62.
These charges gave internally cousistent results with points on a plot
of' collapse ratio against time lying on a smooth curve; a mass ratio L
gave a collapse time of about 20 mioroseconds. When, with'the same size
charges, great cmre was taken to heat the melted explosive for a prolonged
period to eliminate air bubbles before pouring, densities in the neigh-

borhovod of 1.70 to 1.71 were ocbtained, but,so?o of the charges feilsd to

el
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detonate, and the indicated collapse times were longer even when they
did detonate. The photographs gave rather clear evidence of ipitiation
failures at one or more of the detonation points. (These particular cy-
linders were cast for the first test of symmetry using 8 detonation points.;
Work is now under way to make castings of more reproducible demsity in
the neighborhood of 1.6, either by careful control of the castings tech-
nique or else by introducing a controlled amount of foreign material, such
as activated carbon. (Since this was writtem, a casting containing char-
coal caused a near accident. One of the men was careless in removing a
small piece of explosive from one of the cylinders that had just been
cast, and the particle went up in smoke. If the main charge had gone, it
would have killed several men. No more activated charcoal will be used.)
%ork is started to test local variations in density as a functiom of the
casting procedure. This.should also be done on the variation of composi=
tion, and has been proposed as a project that could be carried out at the
Bruceton Laboratories. It is possible that the failures ococurred Qecause
of an excess concentration of TNT in the neighborhood of the boosters.
Some dats are now available to test the scaling between 3" diameter,
1/L" wall wall cylinders, and ) 1/2" diameter, 1/8" well, both with mass
ratio 4. The best available data for castings of the lcw;r densiéyo which
do not present initiation diffioculties, are shown in the graph of Pig. 1.
The three upper curves represent collapses of 1 1/2" 0D cylinders obtained
by the rotating-prism camera method, in which one photograph gives the

whole history of the collapse along one diamoter. The lower points (x)
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are flash observations on the 3" cylinders, each point representing a
different stage of the cdllapse of a different cylinder. For comparison
of the two scales, the times for the latter points have been divided by
two. Thus the observed collapse time is about 20 microseconds for the

3" cylinders, and about 10 microseconds for the 1 1/2%. Most of the irreg-
ularitios in.the last parts of the prism-camsra curves probably result
from dissymmetry in thp final stages of ocollapse.

B. Tests of Factors Affecting Symmetry

The most important factor affecting symmetry of collapse is un-
questionably the interaction of detonation waves. One might expect to be
able ta reduce this effect greatly by intraducing an air space between the
charge and the metal, and at the same time not appreciably reduce the
total momentum transfer. A series of tests of the interaction effects
have been carried out using flat steel slabe, 4" x 8", and flat pentolite
charges 1/2" thiock, detonated at two points. As ihe momentum transfer is
too great in this case to be conveniently measured by the time of flight
of the steel slabs, a ssparate seriés of tests were run for this using, in-
steaa of the steel slabs, stecl cylinders 4" in diameter and 6" long, fired
with circular slabs of cast pentolits 1/2" thick and 64 in diameter placed
underneath. The momentum transfer wes measured by the time of flight as
a function of the space betwsen explosive and steel cylinder, and the
strength qf interaction was inferred by tho extent of the region of Neumenn
banding in the stesel slabs, It was found that the momentum transfer de-

creased only 15 per cent at a gap of 1/2% ( = thickness explosive) and
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that with a gap of 1/4," the depth of the MNeumann bands was only slightly
differcnt 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 cylinders.

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 detomation points diametrically opposite, always’
occur at the detonation points. The jotting at the detonation points (two)
can be understood in terms of a more violent collapse around the equator.
Yihen two oblique detonation poihts are used, there is evidence that a jet
(6: sheet) forms also on the far side in a plane through the detonation
points and the center.

C. X-Ray Apparatus

Improvement of the surge generator, by the Instrumentation Group,
so that it can be triggered reliably and accurately, and the development
of an acourate electronic timer for meessuring the time of the X-ray pulse
with respect to the time that a detonation wave reaches a specified point
in the explosives train has been highly successful and is likely to be in
actual use within two weeks.

Tests by the Anchor Group for scattered radiatiom, the installa-
tion of shields and improvement of geometry have increased considerably

the likelihood of obtaining reliable dats on limers.

APPROVED FOR PUBLI C RELEASE EUNCLASS‘HED




APPROVED FOR PUBLI C RELEASE

W UW M W A ==

RFEMARKS ON OPERATIONS AT THE SQUTH MFESA

This location has been used for the entire program on flash
photography of cylinders, as well as for the work on the magnetic wethod,
which has not so far been sucscessful. Up to about March 1, the largest
charges fired regularly were 12-15 lba., and since then have been regu-
larly 22 lbs., used with both 1/4" and 1/2" stesl cylinders 3" in diameter.
The 15 1b. shots produced a considerable amount of air blast at the Tech-
nical Area, but apparently no serious damage or interference with sensi-
tive equipment. There were, however, brought to my attention about
March 15, four instances in which actual damage was done to technical
equipment, one of which was rather serious; the presumptiﬁn is that the
time correlation was good enough so that there was little gquestion about
the immediate cause.

Fire and fragment hazerd are, moreover, considerably greater than
with the smaller charges. During the last dry:pariod (which was when the
first experiments with high mass ratios wére dona) from omne to three fires
per day were started at distances up to nearly 1/2 mile. There was also
a report by a guard that fragments were whistling into Los Alamos Canyon.
Mr, Koski made a search and found one of the 3" cylinder ends a few feet
from the main road at the bottom of the canyon.

For these reasons, and %o permit larger scale firing starting very

soon, the program on flash photography will be transferred to the "3-mile

vz
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WORK FOR IMMEDIATE FUTURE

Explosives

Tests of cesting techniques for pentolite in relation to sensi-
tivity, homogeneity, and uniformity.
Will start using composition B (RDX, TNT) for the larger charges

(about 20 lbs. or more) when S-site gets into operation arcund /15

3. Regular sampling of charges to check uniformity.

Cylinders

l. Liner tests. A number of 3" steel cylinders with .030" Pb liners
are ready to cast.

2. Symuetry, effect of number of detonation points and air space.

| (Both above delayed by initiation difficulties.)

3. TUse of rotating-prism camera to get time against mass ratio.

L. Tests of intermittent light source.

5. Pb cylinders, 3" oD, 1/4" wall, are available for early tests.

X-Ray Work on Small Sphercs

New timing unit to be ready for installatiom in about two weeks.
Effect of mode of initiation on jet formation.
Effect of air gap on symmetry and jet formation.

Tests with Pb liners in steel and copper spheres.

Preliminary tests of Al shells for gas tamper gadget.

Mg and Al shells with liners.

-—
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Terminal QObservations

1. Use of small solid brass and steel spheres at center as indiocators.
2, Air gap tests with spheres.

%. Continuation of work with weak explosives.

Tests with GSpecial Materials

Shells of commercially available ceramic materiels, to simulate a BeQ
tamper, are on order, to be tested with metal liners. Mg and Al sphere:
and oylinders are also on order. Metallurgical Group to supply stan-

dard oylinders of various temper materials for test.
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GROUP E-6, ENGINEERING AND SHOP, Paul Esterline

Engineering on Thin Man development continues mainly on full
scale 5" blind target asscembly and the design layout of the 6 1/2" full
assanbly.

Engineering requirements for 20 mm target and range equipment is
somewhat increased.

Final design and febrication of Fat Man is continuing, along with
80RO Work on alterations of Fat Man dummies,

The greatest percentage of engineering work continues to be on
special range and test equipment for the various Ordnance Groups.

The shortage of machinists in the C shop remasins the most serious

problenm.
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GROUP E~7, DELIVERY, N. Ramsey

1. During the last half of Fobruary and the first half of March, tests
wore ocarried out at "W” Site with our B=29. These tests weré to detsrmine
flight characteristiaos of our different models of bombs, ballistic date
on the bombs, the guitability of the modified aircraft for use with these
. .
Bombs and data on the operation of different fuses. The initial period
of testing was much delayed by very bed weather, by additional work re-
quired on the aircraft, but considerable information was obtained during
the final period. A total of seventeen rums was made. FEleven of these
woere with 500 1b. bombs for fosting our observatioﬁal equipment.and for
special fuse tests. Most of the 500 1b. runs were with a B-2l; borrowed
from the air base prior to the availability of the B-29. Four "Thin Men"
{gun model) and two "Fat Men" (implosion model) were released from the
8-29. The tests were ebruptly kerminated by the last "Thin Man®™ prematurely

releasing itself and thereby smashing the bomb bay door.

2. The tests with the "Thin Men" definitely showed the relesse mechanism
to be unsatisfactory. Three of the "Thin Men" hung up for 10 to 20 seconds
after they wore supposed to have been released and the fourth released it-
self prematurely and smashed the bomb bay doors., The first three "Thin Men"
were released from 19,300 ft above terrain and showed stable flight ae far
as could be visually determined. Unfortunately, dus to the hang ups, good

photographic observations were not possible hence it is difficult to esti-
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mate the extent of the stability. The visual observaticns probably mean

' that any wobble which occurréd in flight must havo been less thsn a LO°
departure from the line of flight. The fourth premature releese was from
26,000 ft. The bomb in breaking through the bemb bay door was fiunally
launched tail first but in the first few thousand feet straightened into
good stable flight and remained stable as far as it could be visually fol-

lowed by the bombardier.

3. Both "Pat Men" were satisfmctorily released with neither hang ups or
prematures, Both, however, showed flight which was not sufficiently stable.
Both "Fat Men" precessed about the line of flight with the axis of the

bomb departing fram the line of flight by 19.3° and 20,.3° in the two cases.

The precessional frequency was about 1.l per second.

L. The data taken during the tests have not as yet been completely analyzed.
However, a preliminary analysis of the times of fall yields walues of bal-
listic coefficiente, when corrected to targets at sea level, of C = 7.6 for

the "Thin Man"™ and 1.45 for the "Fat Men".

5. The B=29 is now being modifioed at Dayton to improve the release mechanism
and to meke the other chenges which the initial flight tests proved to be
necessary. These ohanges include the provision of means for centering the
lugs in the release, improved sway bracing, provision for greater thermal
and other sxpansion, and various engine and eircraft modifications which

do not directly concern our units.
/
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6, Three different fin designs for the “Fat Man™ are being built jin

the attempt to attain stebility. The first consists of a replacement of
the circular fin by a square box, one of 59" side and with the shroud

25 1/2% instead of 30" long; the second is like tho first except that the
whole fin is moved back aﬁ additional 8"; and the third is like the first
except that the shroud, instead of going to tﬁe outer edges of the fins

will be part way inside.

7. Other matters of concern tb Group E~7 at the present time include
the following:

a) Planning of functionsl mock hps of the airplane for use
both in testing the operations of the release mechanism
under extreme conditions and for tests with different mod-
el bombs.

b) Invastigﬁtion of' the theater assigmment of Bw29's to detemuin
whuthoé the preparation of only that airplane will suf-
ficé for all places our gadget may be wanted when it is
ready.

c) Investigation of the nsed for and ‘of the possibility of

.ho&ting the bomb bay.

d) Further analysis of Muroc data.

e) Participation in discussions pertaining to the effects of
different methods of using the bomb.

f) Planning for armoring the bomb and aireraft.

g) Preliminary planning as to the most suitable form of rader

and other auxiliary equipment to be used on the final mission
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GROUP E-8, INTERNAL BALLISTICS, J. O. Hirschfelder

The work of E-8 was lergely concerned with the prelimipary firings
of the 5" H.P, gun. So far the emphasis in these firings has been on ob-
taining satiéfaotcry instrumentation. The piego 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 (5"/51) powder and Bullseye slotted tube up to pressures of 25 tons.

The navy powder gives large fluctuations in the maximum preassure
for a given lodﬂing. For example, nine.rounds of 20.9 pounds of the 5%/51
powder fired with a 60 pound projectile led to pressures varying between
18.8 and 25,3 copper tons. We will rejecf the possibility of using navy
type powder if similar dispersion is found when the charges are carefully
stacked and an air core is provided for improvement of fhe ignition,

The preliminary tests with slotted tube Bullseye ssem very promis-
ing. Its extremely high flame temperature (4000° X) and corrsspondingly
large force should enable us to obtain the required muzzle velocity with a
low maximum pressure and & normal density of loading. We have placed an
order for an additional 2000 pounds of this powder to be manufactured.

Our epecially prepared lot of Canadian W.M. slotted tube ﬁas Just
arrived and we belisve that it will prove to be weli suited for our re-
quiremeﬁts. It is reputed to burn very smoothly and to be extremely stable,

Mr. Magee and Miss Kowsky are reading the piezo gauge records on

the microf’ilm remder with the help of a rctisule prepared .by Julian Macke.
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The Ft. Belvoir comparator should arrive next week and make it essier to
measure the films, The first records did not have & base line and because
of the vertical motion of the film we could not measure the maximum pres-
sure accurately. This led to mpparent disorepancies between the piezo

aend the ocopper pressures which have since been eliminated. The additionm of
a muzsle finger, will make it easier to interpret the records. Consider-
able difficulty has been encountered with mechanical chatter of the gauge.
When this is eliminated wo will be able to distinguish pressure waves in
the gun.

The stacking machine is still being made in the shop and therefore
it was neoessafy for Magee to stack some charges of nevy powder using only
improvised equipment. We hope that.it will not bo necessary to stack meny
charges since only the navy type of powder requires such menipulation.

Loading charts heve been prepared for all of the powders which we

anticipate firing in the 5" H.,P, gun.
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GROUP E-9, H. E. DEVELOPMENT, Xenneth Bainbridge

PROGRAM AND PLANS

Group E-9 was started March 20 as a unit of the implosion program
under G. Kistiakowsky.
The particular duties and rsaponsibilities of this group as con~
sidered by Kistiakowsky ares
A. Prosecution of the studies and tests relevant to the assembly of
tamper and active material, detonétion train, charges, case, mounting
supports.
B. Preparation for tests of the final gadget or smaller editions of
it with provision for
1) Recovery of active material in the case of no réaction of any
magnitude,
2) Securing all possible blast, shock, or n=flux, photographic data

of interest for the Project in the event of successful cperation.

B involves selection of a site for which many suggestions have bsen made
Charmnel Isles - Califcrnia, possibly San Hicholas

Spur from Williams to Grand Canyon

Windover Pield

Northwest part of New Mexico

Sand bars off Texes Coast

Culpepper or Wenmann Islands UNCLASS‘HED
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Sites within the borders of the United States are sattractive on

&

the basis of convenionce but are deoidedly unsttractive on the basis of
possible biological effects which will finally determine the area to be
cleared,

The time and expense of clearing, isolating and securing an area
in the Southwest have been greatly underestimsated in the writerts opinion.
If further examination supports this opinion then the Gulf of Mexico has
much to recommend it.

B(1) is being investigated for two methods, the containing spheres,
and the sand pile.

Bethe, Henderson, Bainbridge and later Weisskop{ met March 30
for a discussion of the contalning sphere. Suggestions were made at that
time for addition of water to reduce the temperature and the possibility
of reducing the effective Seeger=-Von Neumann faotor by addition of a liner
to the inner wall, A definitive apswer was requested on the question of
decrense of internal pressure versus decrease of wall strength ufter fire
ing although at firat glance this looks satisfactory.

Dynamic pressures, quantity of steel melted and safety factor all
looked sour and sad at this meeting.

(More refined calculations improved the situmtlion as described by
Weisskopf in an April 5 meeting attended by Henderson and Bainbridge. A
_recantation by the advocate of high blast pressures at D/2 distance has
lowered the dynamic pressure to about 0.6 of the previous value which brings

the dynamic and "static" pressures to about 18,000 p.s.i.)
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The chemical engineering plans for the recovery of active material

are being prosecuted by Kennedy.

Lt, Schnffer.hus besen actively working on studies of &" spheres
and will be in charge of all work on explosives and charge assembly.

Imnediate strain and pressure measurements on small spheres are
planned by Lt. W. Schaffer and P.B, Moon assisted by members of B-2 and
some E-9 technicimns. Pressure and strain measurements applicable to the
large sphere are planned in detail for 6™, 12" and 2" spheres. Essenti-
ally the tests include proof-firing before instrumentation to detect gross
weakness or poor castings, followed by full instrumentation, piezo-gauge
and strain measurements for two successive rounds. Then the piezo-geuge
will be removed after two satisfactory records and firing will continue to
destruction with strain gauges only. In some cases the spherss will be

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

Test Site Instrumentation

Tentative plans for the instrumentstion include;
Blast measurements et many selected ground sites.
Blast measurements from high elevations by informer meters dropped
by pleanes.
n - measurements from the ground and planes.
Photography of meteorological behav;ors of the ball of fire.
Photography of ground effects.

Shook measurements and seismographic records if ground effects dsta

are needed to aid in evaluating ground deamage under this condition

perrouED i Bt AR UNCLASSIFIED
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which I beliove is desirable in case of failure of high elevation
detonmtion devices.

The ball of fire is amenable to radar following snd this may be
desirable to avoid in part poor meteoéological conditions subse-
quent to firing which might prevent good photographic records at

high altitude,

IIXI. Testing Gadget Assembly

Two men have besan assigned to Ramsey from E=9 to help with the

mechanical tests which affect the gadget deaign proper. A site has been

picked at S.

Tests visualized now include;

a)
b)

°)

)

e)
£)

&)

Loading and hoisting tests

Support tests

Vibration tests, support, and gadget. RE-3 may wish to participate
in these tests.

Deformation of H.E, gadget heading tewards final design. M
Tests b, o, and d repeated at low temperature

Drop tests with end without H.E., (H.E. tests will probably be
carried out in Pajarito.

Vibration tests of primacord train. Rock wool packing may be useful
hers for support and also for insulation in the double shell,

The A.A.F. Quonset type huts use for roofing L" mats of rock wool

beﬁweaﬁ canves. This might be convenient atuff to use for insuletion in

the cold tests.

IV. Appendices to Report
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TENTATIVE ORGANIZATION OF THE H. E. DEVELOPMENT GROUP

GROUP 1
H. E. Dev.

Enginoering

“Design, procurement
mounting, servicing,
testing sphere.

3 A3aN0dddv

:'-.Ef,.g:éo sives

sarge assembly studies,

ahd

¢'s*sharge asssmbly in the

&
tees £ield. Scale tests on
O s**eeipheres.
0% oo,
vedTls o°°2
. ﬁ. L 4
 *oee’
i
FPhycloes
otrain, blast, shock,
radiocactivity.,
-

@em. Engineering
T>=Preliminary concentration
nd recovery of scontents.

(EIEIYY

GROUP 2

Inner Assemb.ly
Tamper and active
mterial,

Detonntion Train
Testing and study
of detonation train.

AZC Mock-up :
¥ounting, testing,
dropping, rigging.

STAFF MEMBER -~ SEC'Y.

K. T« Bainbridge
Mrs. B. Runyan, Sec'y.

R. Henderson
Yrs. B. Runyan, Sec'y.
(Carrier) Theory

1t.
Forth)

(Lampson)
(1 from Wilson)
(Anderson?)

{1 from Kennedy)
(3 from Kennedy)

ey

ASTP - CIVILIAN TECHNICIANS

2 Eleotronic, Elec. Eng.
5 Mech. Bng.

1 Drafting

2 Mech. Eng.

2 General

2 Chem. Eng. .:....

l; General o, "

1 Chem. Eng. ot N

2 General * et

3 Electronic or Elec. Eng.
c
=
.

8 (Chosen by Kennedy) r:;

' 1%

<
]
T

2 Mech. Eng. <

Aid from Eng. Expl, Fhys.
groups and E-7

S—
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GROUP 1

Test site
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GROUP 2

iiimining

STAFF MEMBER - SEC'Y.

ASTP - CIVILIAN TECHNICIANS

Proj. Y representative
and staff from E-$, B-7,
E-9, etec. At first Army
representative and consul-
tants from E-5, B-9.

i% SM, i Sec'y. L Chem. 27, 8 Chemistry

18 35

Group (1) groups are considered to have continuing fuﬁctiona and form the main framework of E<9.

. Group (2) groups are considered to have more limited scope and are more flexible in nature and
‘may be created from Group (1) groups later to be absorbed by them.
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B. E~9 PERSONNEL AS OF APRIL 1, 1944
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K. 7. Bainbridge, Group Leader (SM)
Mrs. B. Runyan, Secretary

Engineering Section - R. Henderson, Head (SM)
M. Kreiner, Drafting engineer
ASTP - Pfc. Ro W- Friedman

Pfo. John M. Weil

Men we are attempting to obtain for Hendergon.
(Garrier)
(Carlson)

H. E. Section - Lt. Sohaffer, Fead (SM)
R. S. North (coming April 5) (SM)

ASTP -~ Frederick H. Hauser
William R. Stewart
Alvin D. Van Vessen
John F. McHamara
Lleo H. Jorcinovic
Vladimer ¥. Vuletio

Fhysics Section ~ (Curtis Lampson, Head)
P. B. Moon (SM)

Boing recruited ~ (One man from E. B. Wilson's lab.)
(Crittenden)
(Thurston of General Radio)

ASTP ~
Electronic techs. Benjamin Bederson
Keith W. Henderson
Josef A. Hofmann
R. C. lowry

Mock-yp - This section will probably be under N. F. Ramsey's group, but
2 of the following men from E~9 will be put in the pcol.
‘

ASTP - Charles R. Barncord
Reymond 1. Brin
Philip H. Dailey
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"TOTAL ~~ 5 Staff Hdembers
15 ASTP
1 Draftsman
1 Secretary
22

8 to 12 additional ASIP men coming.
7 addition SM conming

Total - 15 ~ 19

———

@rand Total -~ 37 - 41

,___————::::Z:?EEEEEEE
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C. SPACE AND CONSTRUCTION REQUIREMENTS OF E-S

l. Chemical Enginearing group will need a separate laboratory on the site.
Design roesponsibility has to be taken by leader of that group.

2. A/C Mookeup at S-site.
a) ‘Additional barriers.
b) Short road extension.

o) Construction of a frame, representing the fuselage, which can be
rolled on two short tracks to clear (1) hole in ground, or (2)
hole with ramp leading out from it.

d) I favor a hole about 9' x 9' x §' deep and using =2 wrecking orane
or A frame for lowering gadget into the hole prior to fuselage
being rolled into position.

5. Temporary location of & hutment at the far detonation point is desirable
for the orew working om 6", 12" and 24" sphere tests. This ¢an be reomoved
prior to the cylinder experiments. An armor plate three sided shield should
bs erected.

4. The Physics section, lLampson, will need a small laboratory in Building A,
first floor. These rooms will need additional outlets and power wiring,
benches, etc., not provided at present.

5. Full scale experiments in Pajarito or the canyon north of that, will
require some construction and leveling of ground.

6. Tho test site will require construction of instrumoent observation posts
and miniature pill-Loxes up to some miles away, channel dredging, erection
of tent or hutwent temporary shelters, and moving a considerable smount of
earth or sand.

7. An estimated total of seven rooms in Building A of which twe ars for
laboratories will be necossary. This works out to 3 men per office.
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