N
]
"~
v
v
L
3
R
),
’\3
g r #
EIE B2 o
g e
flteei,
Slssraat |
§55§§£5m
—-22 §29.~.
PlsEfenitt
algddps5e
Sexzgske s
M EER SR
ogééooéé&
P Il A4 o
)b 3.5 SIS
3 Rop X
EREEN
- TN
] N
£ N Dl
x| & E__; \\‘
N < 8Y
825 2<q
s 23
iad ud N
S SEQ
SOLES
;ngég
~—LZNQg

AEC—-ALO SECURITY DIVISION

A. (A d) 4. 4. A
*%
This document consists of <t pages.
No....1.. of .. 1.. Copies, Series'“.._é-
411126

CONSOLIDATION

THIS DOCUMENT IS A CONSOLIDATION
OF INDIVIDUAL SECRET DOCUMENTS RELATED
TO A COMMON SUBJECT OR ERA WHICH
ARE ARRANGED IN DATE ORDER BY A FISCAL YEAR.

EACH SEPARATE DOCUMENT CONTAINED HEREIN
IS NO LONGER IDENTIFIED AS
or carried in accountability as an entity of itself
BUT AS PAGES OF THE CONSOLIDATED DOCUMENT
and the records pertaining thereto

ARE ANNOTATED OR AMENDED ACCORDINGLY.

THIS PAGE,
THE FILE FOLDER WHEREIN THIS
DOCUMENT IS LOCATED,
AND THIS DOCUMENT’S ACCOUNTABILITY RECORD,
ARE EACH IDENTIFIED
BY USE OF THE SERIES DESIGNATOR
as shown above.

PROPERTY
OF
U. S. GoveRrnmeNnT

¥
u-! =
R

NVO

020309

This is page.. 1.. of this
CONSOLIDATED DOCUMENT

—SEGRET-

BEST COPY AVAILABLE












Table of Contents. - ~ - ..

Foreward - Pages II to 1II

Organization TG 3¢1 = Page IV Lab-Jd-1017
Test Proposal Directive -~ Pages V through IX

Site Code - Page X

Program 1 - Pages 1=l through 1=7
Progrem 2 - Pages 2=1 through 2=5
Program 3 = Pages 3=l through 3e4-7
Program 4 = Pages 4=l through 4¢6-6
Progran 5 = Pages 5=l through 5e2-5
Program 6 = Pages 6=-1 through 6¢10-9

Program 7

Pages 7-1 through 7e8~=1

Progrem 8 « Pages 8=l through 842-6B







Program 8 -~ Effects on Aireraft
approved by following RDB action

JCS 1998/21 dated 20 March 1950
amd reviewed by RDB in April 1950

On 7 March 1950 this office issued a directive, subject: Initial Detailed
Proposal and Monthly Reports for DOD Program, to Project Directors (pages V through
IX). From the reports received this book was compiled giving the details of each
project, This "Green Book" supersedes and replaces the "Brown Book" dated 10
November 1949.

Personnel listings with dates of arrival at site and numbers involved are
tentative at this time and will be reviewed periodically to ascertain that a
minimum number of personnel, consistent with requirements, are scheduled to be at
the test site,

This book shows status of projects and programs of about 15 April 1950,
Monthly reports by project personnel will give subsequent data on progress and at
such time that these reports warrant revision of the content of this book revisions
will be made.

BY COMMAND OF LIEUTENANT GENERAL QUESADA:

(:Z,l;;1\;y\ (:j_//ééaast4/*bz
ALVIN C, GRAVES

Scientific Director
Joint Task Force THREE
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3. Indicate in pounds material involved in rolleup, other than that
listed in Part VII., B. 2, that cannot be returned by sea lift.
Explain need for air 1lift.

C. Sea Lift (Personnel).

l. Indicate number involved and state number of days before test
that personnel must reach forward area.

2. Indicate number involved in roll-up and number of days after test
that they can commence return.

D. Air Lift (Personnel).

1. Indicate number involved and state number of days before test
that personnel must reach forward area,

2. Indicate number involved in roll-up and number of days after test
that they can commence return,

E. If the experiment and work at the test site will pose any particular
logisties problem not covered above, explain in detail.

VIiI | ' } (



Notes The designations of the tests are Dog, Easy, George in that

order. Indicate times in days prior to test: for example;
D"ZSQ

ViJI. Collaboration

List the agencies collaborating on the experiment or in whose behalf the
data will be collected and used.

IX. Responsibility

‘A, List the person, persouns or agency who will have the responsibility
for carrying aut the experiment, collecting data, and reporting it, through
the Program Director, to the Scientific Director.

B. State the name of official address of the person (Project Officer)
responsible for this project and from whom further details can be obtained.

X. Funds (Above Normal Operating Costs)
A. Fiscal Year - 1950
1. Total Estimated Caste
2. Unexpended and unobligated funds available for project work.

3. Total expenditures and obligations to date.

L. Expenditures and obligations during the calendar month terminating

within the period covered by this report, i. e., in the progress report for

15 May to 15 June, inc., state expenditures during period 1 May - 31 May, inc.

5. Estimated costs for the calendar month commencing within the period

covered by this report, i. e., referring to the example in X.A.L, above, this
would mean 1 June - 30 June, inc.

B. Fiscal Year - 1951
Same as items 1-5, inc., in X.A., above,
XI. Facilities

A, Power. Indicate total powsr requirements at each location. Present

test site planning involves use of 110v, 60 cycle power, with voltage regulated
to + 3%, Any special voltages or frequencies needed will have to be furnished

by the using agency; list these.,
B. Communications.

l. The following timing signals will be available:

e
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a, -15m 41 s
b. -5m #1 s
c. -1lm J1 s
d. -30s §0.1s
e. - Ss .05s
f. - 1s %8.058
ge 0 40.05s
h. +1ls J0.1s

The signals arec provided at the test island Signal and Communi-
cation Station in the form of the closing of a separate 10 ampere relay contact
for each project's stated tining signal requirement except the 41 second which
is in the form of deactivation of the relay contacts for the preceding signals.
Indicate which of these signals are required and at what location. Any inter-
mediate time signals must be provided by the using agency, utilizing the closest
earlier signal given above; list the necessary intermediate signals.

2. Specify any special communications, telemetering or television
requirements as follows:

a, Number of frequency bands required.

b. Type)of equipment (if special, give frequency range of equip~
ment ).

¢c. Type of modulation, if any.

d. Band width required (6KC for AM voice),

e. Periods each frequency will be used during this operation.

f. Purpose for which each frequency band will be used.

Notes Inter- and intra-island telephone communications will
be provided by submarine cable.

C. Laboratory Space and other Facilities. List all requirements and in-
clude drawings for laboratory space, storage space, distilled and-or temperature
controller water supply, air conditioning, compressed air lines, etc.

D. Forward Area Transportation. List number and types of vehicles
(jeeps, DUKWs, etc.) required and explain their employment. Indicate any air-
craft, boat and vehicle requirements just prior to or soon after the test time.

XII. Remarks by Project Officer.

As may be apyropriate,






JoIwr 7

Progran

Deputy

Program II is prepared
and the participating agenc:

The agencies performing

testes Abbreviaticns are as

LASL =
NRI =

ORNL o

Natione] 79

mission ¢r 1).-

manner to oy

PROGRAL! 2

ﬂay 7

r10ved é‘ o 7
/7
a/ e

2=l

on

.Jl

-~

o JS€

o // %ﬂ

--wwou 8long with each

Los Alamos Scientific Laboratory
Navael lledical Research Institutle

Oak Ridge Hational Laboratory

CAUTION

Zument contains inform--












3ffieTuéd 1rom galmA rAyS Dy SOVEeral CenGine - :
of the neutrons alone measured as a function of distance from zero.

2e5e6 Genetic Studies « Cal. Inste of Teche.

Neurospore and other microbiological systems will be exposcd at
various distances from the detomation and returned to the States where they will
be examined for the number and rate of induced mutations.

2¢5¢7 Biotic Studies =~ University of Tashington (Seattle)

This experiment involves a continuation of studies carried out both
at Crossroads and Sandstone on the effects of an atcmic bomb detonation on the
biotic cycle of the islands.

Ce Organizations The biological test program is nlanned as a cooperative
activity invelving representatives of the Atcmic Energy
Cormission and the National lilitary Dstablisiment. It
is conterplated that all the biological research groups
will obtain their animals from the animal colony, and will
share the facilities of the biological laboratory. The design
of the majority of the e:periments is such that most of the
studies on the exposed material can be performed in the
United States. IExtensive control studies of all phases of
the Program are conterplated.
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PROGRAM 3

EFFECTS ON STRUCTUR=S

Program Director - Mr. Sherwood B. Smith, AFSWP

Assistant Program Director - ILCDR W. H. Rowen, J-10, LASL
I e natek
Project Officers = 3.1 - Major Bruce‘D. Jones, CE, USA, Office
Chief of Engineers
3,2 - LCDR S. Rockefeller, (CEC) USNR, BuYds
% Docks

3.3 - Major Bert Pettitt, USAF, AMC

3.4 - Mr. Harlan Lenander, Sandia Corporation

315 -

In Program 3 a full degree of coordination has been affected and Projects
3.1, 3.2, and 3.3 are mutually complementary.

> on allacting the
Nationas 2 g aitc s Cratca. Lis trens-
mission Cr {8 Lo of I'oocnn Jnls inoany
manre 0 Uniau L, Lo s pronibited
ay result in sovere crimet ‘ies under

applicable Federal laws.
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effects will verify or indicate the required modificaticns to pursuant methods of
analysis. The data will also provide check points for diffraction studies ang
model tests which should be made in the U.S. to complement the tests included in
Program 3.

IT. Method

Project Officers have designed or analyzed structures with a view to their secur-
ing technically desirable degree of damage at selected blast overpressures. Based on
the dynamic analyses, the type location and range of transient measurements has been
established while this was being accomplished, the Instrumentation Project Officer
was testing the best available gages and recorders of the general types required.
Instrumentation plans have now been developed cooperatively with the advice of a
panel of consultants for all structures than can be instrumentated. It was not
practicable to provide the quantity of electronic measurements desired by either the
Army or Air Force, Procurement of gages and recorders is in process. High speed

e @)



of analysis of behavor of structures under blast loading and prediction of damige
will be developed by the Department of Defense Project Ofticers.

III. Details to Data in fxperimental and Theoretical Work

Beginning with the survey of damage resulting from tne atomic bombing of
Japan, considerable effort has been devoted to the development of a method of
analysis of structures subjected to blast loading of long duration. Both elastic
and plastic thecries have been employed in the study of damage to Japanese Buildings.
However, uncertainties with respect to blast loading, the design and quality of
construction have hampered such efforts. Also, the resistance of materials and
structural elements under rapid rate of loading was not well known. As a result
of tests under dynamic loading of materials at the Bureau of Standards and Calif-
ornia Institute of Technology and on reinforced concrete beams and slabs at Mass-
achussetts Institute of Technology much better information is now available,

IV. Personnel Requirements

See Project Officers Proposals .

V. Instrumentation and Equipment

See proposal of Instrumentation Project Officer

VI. Present Status of Equipment and Instruments to Perform the Experiment

See proposal of Instrumentation Project Officer

VIl. Logistics

A, Sea Lift requirements for instrumentation are shown in Instrumentaticn
Project Officers proposal except for mechanical equipment to be furnished by Holmes
& Narver. Department of Defense Project Off'icers have no requirements.

Be Air Lift - See instrumentation project officers proposal.
Ce. Sea Lift (Personnel) - None unless air 1lift is not available.

D. Air Lift (Personnel) - See Project Urficers reports. In addition the
Program Director and Assistant Program Director will make two trips each to the
site during construction and installation of gages and recorders, and will be at
the site from D-15 to D430,

VIII.Collaboration - The Department of Defense Project Officers planned the Tests
of structures, have made dynamic arnalyses and designed the stiuctures.

wﬂ - -
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K t SUrEnents 3 Y Ul LUepdl TiliEn
Project Officers, employing the best available equipment and personnel.
The accomplishment of construction is a responsitility of Task Group 3.l. Head-
quarters with the assistance of Program Director 3.0. See Project Officers pro-
posals for detailed information.

X, Funds, Program 3

See Fiscal Sheet attached.

XI. Facilities

A.
B.
C.
D.

Project
Defense

Power - See Instrumentation Project Officers.Proposal.

Communications - See Instrumentaticn Project Officers Proposal.
Laboratory Space - All requirements can be met by use of tést structures.
Forward Area Transportation - All transportation listed in Instrumentation

Officers proposal will be furnished by Holmes & Narver. The Department of
Project Officers require a total of 5 jeeps for land transportation and

boat transportation between kngibi and Muzinbaarika.
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1950
Program 3.0 . Activity ) Tuﬁﬁﬁd.g (1 Fund:
(Service) Estimated onmmrHM (2) Requir
. . Cost unds
Project No. and Title Available |from JT
3.1 Army Structures (A)|1,003,328 325,000 678,32¢
Project .
3.2 Navy Structures (W)|L_731,229 40,000 691,22¢
Project L
3.3 Air Force Structure (AF}1,580,421 116,000 1,464,4¢
Project .

TOTAL 3,314,578 481,000 2,835,397







structures, of most sizes and types, when subjected to atomic
bomb blast.

b. Securing of quantitative data and checking of theoretical data
on blast pressure diffraction phenomena around structures.

c. Verification of laboratory and theoretical behavior of struc-
tural elements and structures under impulsive loads.

d. Comparing and testing of the strength of different types of
structures and structural materials to resist the anticipated
loadings.

e. Accumulation of basic data upon which future model programs can
be based.

f. The testing of blast-resistant doors and the testing in cooperat-
ion with the Chemical Corps of automatic blast closure devices, a
collective protector and an air lock arrangement (Sub-project
3.1.3).

g. Investigating pressure conditions under different amounts of soil
cover (Sub-project 3.1.3).

h. Through instrumentation and examination of shelters and subsequent
analysis to establish and verify criteria for the design of person-
nel shelters subject to atomic blast (Sub-project 3.1.3).

i. Evaluation and comparison of the fragmentation characteristics of
different structural materials exposed to both heat and bomb
blast (Sub-project 3.1.1).

Be What application will the data have.

1. Because it is manifestly impractieal to construct above-ground build-
ings that would be proof against the atomic bomb near the explosion center, the Corpe
of Engineers test program has been directed towards gaining a knowledge of increas-
ing a building's resistance to collapse at reasonable cost, thereby reducing the
area within which building would be rendered useless (Sub-project 3.1.l).

2. Through instrumentation and examination of the test structures and sub-
sequent engineering and the mathematical analysis it should be possible to establish
criteria and procedure for the design and analysis of military and industrial struc-
tures subject to atomic bomb blast or other high transient loads, in order to provide
maximun resistance at minimum cost.

3., Correlation between theoretical and actual data will allow future sound
design generalizations. The principles to be established through the tests will un-
doubtedly be of value in modernizing structural design theory.

Wl T 3.1 - 2 /’\
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and the resistance of the materials in the plastic rangé, 18. wnén stresséa oeyona |
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the elastic limit of the material. A study has been made of all available reports

of tests of static and dynamic properties of structural materials and members. The
ultimate strength of reinforced concrete members has been estimated by the "plastic
theory" which is much more realistic than the standard "straight line theory" cur-

rently used in the design of ordinary buildings.

2. A study was made of the effect of A-bumb blasts on buildings in Japan
and large bombs in kurope for the purpose of reconciling the proposed design proced-
ure with past experience.

3. Instead of designing the structure so that the stresses in all parts
are well below the elastic limit or yield stress, it has been assumed that, in order
to utilize the reserve strength available in the plastic range of the material under
dynamic loading, some of the members will be stressed beyond their elastic limit.
The design is based upon allowing less distortion than would render the <s*ructure
impractical to repair or safely use.

i, Based on examination of available data, analytical procedures have been
developed for calculating the deformatian of structural frames and members produced
by blast loading. It is believed that these procedures will prove to be satisfactory
but their application to any specific case depends on many assumptions and simpli-
fications which will necessarily introduce uncertainties until they are verified by

tests of prototypes such as herein proposed, supplemented by laboratory type research
and analysis.

S . After thorough consideration of all uncertainties involved, the follow-
ing design criteria were selected as being the ones which would probably give the
most valuable test results (re: Multi-story Building):

a, Windowless building frames are designed to have a horizontal dis-
placement of L.4 inches per story under 100% of the estimated

blast load.
Wil E T ,_
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and roofs of eacn sStruct L sectione.
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ations and strains of representative ¢Lem@NTS oI tne straCcturdl
framing, including roof slabs, beams and girders, exterior walls
and columns, interior shear walls and columns and column and girde
frame joints. .

Expected accelerations and deflections, at the various points consider
ed for instrumentation, have been calculated by Ammann and Whitney, thereby establi
ing the range for selection of proper instruments.

L. Transient Photography

Motion picture photography will be employed to give a general view of
the composite structure (Sub-project 3.1.l) during test. From one to four camera
will be used; cameras will be oriented so that the four vertical faces of the build
ing are covered.

SnibunGuiition -/“*
3.1-6 56
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5. Before and After Measurements

A complete still-photography coverage of test structures is essential.
Approximately 200 before and LOO after the test still photographs will be taken in
connecticn with the Corps of Engineers structures program.

It is of primary importance to record the initial and final displaced
positions of the various parts of the test structures. A large number of survey
check points have been included.

C. Dependency on Expected Yield of Weapon.

1. The structural design calculations for desirable test conditions
and the limits for instrumentation measurements of of accelerations and displace-
ments generally cover the range of from 50% to 150% of the estimated peak blast
pressure (100%) at the distance of structure from detonation point. The above
range in peak blast pressure corresponds to a range of approximately 460% in the
expected yield of the weapon (based on equivalent weight of TNT charge in pounds
or kilo-tons), assuming the estimated peak blast pressure is calculated correctly.
A 425% uncertainty in the accuracy of estimated peak blast pressure would reduce
the allowable range for desirable results in the expected yield of the weapon from
approximately 60% to about 35%.

2. Any minor change in the date of the test will have no appreciable
technical effect on the test of the Corps of Engineers structures. In regard to
the time, or hour of the day, good daylight is important for any high-speed photo-
graphy during test.

III. Details of Progress to Date in Experimental and Theoretical Work

A. Corps of Engineers Investigations.

1. A project has been conducted since May 1947 at Massachusetts Institute
of Technology (MIT), under contract with the Corps of Engineers. The primary ob-
Jectives of this research program have been the determination of the exact behav-
ior of various types of structural elements under the action of suddenly applied
forces which are maintained for periods of time ranging from a few hundredths to a
large fraction of a second. This problem has been broken down into several subjectss

a, Behavior of beams in the elastic range.
b. Behavior of beams in the plastic range.
¢c. Behavior of slabs in the elastic range.
d. Behavior of slabs in the plastic range.

In all these subjects, there are two factors of importance, (a) the
response of the structural system to the imposed force, and (b) the strength of the

3.1 -7 (/ (
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mater ials oi tne structural system under the rapid rates of loading to which
tliey are subjected,

Currently the investigaticns are being exterded to tests on simple
frames and on joints.

Because laboratory experimentis are necesscrily confined to simple
structural elemerts, and because of uncertainty in extrapvlation from model scale
up to full scale, it is esrential to test and study the whole composite multi-
story structure to get a cormplete understanding cf the relative resistance and be-
havior of the varicus elements of the structures and the structure as a whole under
dynanic loading.

2. Ammann and Whitney (A&W), Consulting wngineers have completed, under
the technical directiun of the Corpsof Engineers, a comprehensive study and design
of the two test structur-s. They were assisted in this work by the Corps of
snrineers consultants Prof. Newmark, University of Illinois and Profescors Wilbur,
Norrisand ‘dansen of WIT. The theories followed in the AW investigations are des-
eribea briefly in paragraph II.A above. This extensive study of all available data
on *he subject emphasizes the necessity and desirability of full scale tests to
prove or aisprove theorics and assumptions.

IV. Personnel Hequirerents

A. Hequired at Test Site.
1. Scientific Personnel

a. uUne Project Officer (one or two trips to site during construction
period for inspectinn and consultations, and attendance at test).
Of iicer will be furnished by Corps of kngineers.

b. Two civilian engineers to represent the Corps of rngineers durirg

the construction of test structures (about 6 months period at
test site).

c. Two civilian scientists to represent the Corps of Engineers during
instrumentation, installation and damage survey follcwing the test
(about 6 months at test site).

2. Technicians

It is estimated that one photcgrapher plus an assistant will be required
from a pool of such technicians to accomplish the required photographic coverage for
the Corps of Engineers Structures.

3. Laborers and Other Unskilled Help
It is estimated that 2 men from a pool of laborers will be required to

assist the Corps of Engineers representatives during the damage survey (for about
one month following the test).

3.1 -8 ;cy/






is incorporated in the reinforced concrete shelter (Sub-project 3.1.3).

The Corps of Engineers is assigned the responsibility of establishing for the
Department of the Army criteria and techniques pertaining to protective construction.
The objective of the Corps of Engineers program of participation is to establish
criteria for more effective design of structures subject to atomic bomb blast. All
data and criteria developed will be made available to other military departments and
appropriate governmental agencies.

IX. Responsibility

A. The Corps of Engineers program will be conducted under the direction of the
Protective Construction Branch, cngineering Division, Military Construction, Office
of the Chief of fngineers, U.S. Army. The damage survey, including the collecting
test data and reporting will be accomplished by Massachusetts Institute of Technology,
under contract with the Uffice, Chief of Engineers.

B. Project Of.iicer for the Corps of Engineers (Department of the Army) program
is: Major Bruce D. Jones, Protective Construction Branch, Office, Chief of tngineers,
Room 2530, Building T-7, Gravelly Point, Washington 25, U.C.

C. Responsibility for accomplishing construction and instrumentation of all
Corps of kngineers buildings resides with Task Group 3.1 and the Instrumentation
Project Officer, respectively.

X. Funds

These are shown under Program 3.0.
XI. Facilities

A%B.. Requirements in connection with Collective Protector equipment will be
submitted in Chemjcal Corps Project proposal; requirements in comnection with

instrumentation will be furnished by the Instrumentation Project Officer.

The Corps of Engineers has no other special requirements for power or communic-
ation facilities.

C. Corps of Engineers representatives on the site during construction; instru-
mentation and damage survey will require 200 square feet of covered and enclosed space
for field office and storage.

3.1 - 10 ‘/)-\\
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PROJECT 3.2

NAVY STRUCTURES PROJECT

I. Object of Experiment

A. The objective of this test program is two-fold. The primary objective is
the evaluation of new designs with respect to blast action. These designs are under
consideration for protective shelters of various types for equipment and material.
The second phase of the program is the study of the damage in relation to that pre-
dicted in accordance with the dynamic analyses performed by this bureau. The info-
rmation to be obtained will be of two general categories. The first is that furnish-
ed by electronic and self recording gages. These gages will furnish data on the
blast phemonena as related to the structure; the displacement, velocity, and accel-
eration of the structure; and certain component elements. The remainder of the data
will be gathered by careful photographic and visual inspection of structural damage
such as crack patterns in the concrete, size of cracks, crumbling of concrete at
working joints, yield of steel, notatiun of recovery, foundation movements, etc.
The character of the data required may be summarized as information relative to
forces in action on the structure, and the structural response.

B. The structures and their components have been carefully analyzed from a
dynamic viewpoint with due regard to both plastic and elastic response depending
upon applicability to the structural element under review. The aim of this review
.was to establish a set of predictions as to the response of the structure. It was
intended to review the actual structural response under test in terms of these pre-
dictions, analyse the structures with revised data as a basis for improving design
analysis or, if necessary, to develope new design analysis on the basis of the data
obtained. Continuity of the program per se may be open to interpretation. However,
the designs to be employed in the forthcoming test are either exact replicas of ex-
isting construction, modifications of existing construction, or expansion of precast
designs which are of particular interest to this bureau and peculiar to it. Some
structural elements and members employed in this program have been tested statically
and under TNT bomb conditions. The structural concepts are in general new when em~-
ployed in combination as set forth in these designs, but the basic elements are the
culmination of many years of effort. It is cunsidered that these designs are only
on the threshold of their usefulness and that more tests, possibly of a different
nature, will be required both on the basis of the test results to be achieved and
on the basis of new ideas relative to design and construction.

II. Method

A. The general approach to the problem consisted of a study of damage at
Nagasaki and Hiroshima which culminated in the development of a theoretical method
of analysing structural damage. This was all accamplished on the basis of the info-
rmation when available and was general in scope. Since then certain tests were
performed at Bikini and Sandstone and additional information gained with respect
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This structure is approximately 20! x LO' in plan and 10' in height. The
superstructure, that is the walls, bents and roof, are completely precast
elements which are bolted and welded together in the fimld. The framing

consists of three bents and the wall and roof employ 13" thick reinforced
concrete panels stiffened by edge members and ribs.

Instrumentationt Electronic Instruments §elf-recordigg
L, pressure 2 displacement
L accelerometer 2 accelerometer

5 displacement
3.2.2b Panel Venser Type G 1210 yds fram GZ

This structure is approximately 20' x LO' in plan and 10' in height. It is
twofold in character. The inner structure is a replica of normal one-story
shop buildings found in the Naval Establishment employing brick walls and

a timber roof. The outer shell employs the basic construction concept of
3.2.2a above as protection for the inner shell. However, no bents are employed.

Instrumentation: Electronic Instruments Self—recordiqg

L pressure None
3 accelerometer
3 displacement

3.2.3a Matchbox Type C, Near Location 800 yds from GZ

This structure is approximately 20' x LO' in plan and 10' in height. This
structure is an adaptation of some of the design concepts of 3.21b for a
building requiring less protection. It consists of panels fabricated from a
number of small reinforced concrete boxes separated and joined by thin concrete
faces and reinforcing rod diagonal truss members. These panels are assembled
and joined by use of more trusses and grout. The net result is construction can-
sisting.of a grid of bar trusses with a strong reinforced concrete diaphragm

on the inner and outer surfaces. Its apparent complexity is only a function

of its newness because it adapts itself readily to mass production on a rapid
fabrication schedule.

Instrumentations Electronic Instruments Self-recording
' 4 pressure 2 accelerometer

3 accelerometer

S displacement

3.2.3b Matchbox Type C, Far Location 800 yds from GZ

Same as 3.2.3a

Instrumentation: Electronic Instruments Self-record
Ly pressure 3 aI!pIEcement
3 accelerometer

L, displacement Pl
T : *’ gf'
I!,
e
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This structure is approximately 20' x LO' in plan and 10' in elevation. The
main difference between these structures and normal concrete design for such
buildings is that additional vertical steel has been added to the side walls
to increase and strengthen as vertical cantilevers and thereby improve the
structural resistance to shear and bending forces induced by the blast.

Instrumentation: Electronic Instruments Self-recor
Ly pressure L accelerometer
i accelerometer 2 displacement
2 displacement
3.2.T Conventional Concrete Type H, 2260 yds from GZ
Far Location

Same as 3.2.7a

Instrumentation: Electronic Instruments Self-recording
L} pressure 4 accelerometer
iy accelerometer 2 displacenment

2 displacement

C. The details of the tests are independent of the date and time of the tests
but highly dependent on the expected yield of the weapon. The structures have been
located with respect to a certain pressure - time relationship of the blast wave.

The instruments to be employed on the structures are set to operate within previously
established ranges. The many variables of construction materials and design assumpt-
jons preclude exactitude in establishing the location and unpredictable range natur-
ally is inherent in the structural response. Naturally, blast affect greatly in ex-
cess of that assumed in the design may be expected to result in damage which would
invalidate further analysis. Peculiarly enough, blast of much less magnitude than
that assumed would also have an adverse affect on the tests. Much of the Bureau's
design is in the plastic range and much of our lack of knowledge is in the plastic
range. Extrapolation of results from a dud to the structural response of these
structures will be essentially guess work, It is to be pointed out that the damage
to these structures caused by a dud would probably be so small as to leave the
structures in a satisfactory condition for future tests.

III. Details of Progress to date in Experimental and Theoretical Work

A, The Bureau of Yards and Docks, in accordance with the request of the Program
Director, will prepare a complete report on the theoretical work that has been accompl-
ished in the formation of this program. Experimental work that has previously been
accomplished was related solely to the construction problems, static load design, amd
response to semi-armor piercing bambs. This work has been extensive but no compre-
hensive report has been prepared inasmuch as the program is in the formative stage.
It is felt, however, that such information is directly applicable to the immediate
problem. It is not considered that there are sufficiently well established concepts
at present which could be affected by the test now proposed and comment is therefore
not made. As to the necessity for fundamental data, there is, of course, no question
as to the requirement for information concerning the pressure time phenomenz, the
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blast wave, the magnitude of the peak pressures, the drag time required for envelop~
ing the structure, the transient affects, vortices, and related information which
would definitely establish the forces which the structure must resist. However,

the mere existence of exact inmformation on this problem will not furnish a solution
to the structural problem. There must be information as to the time history of move-
ment of the structure, how it resists as a unit, and how the elements of it respond,
the strength of materials under dynamic action, the affects of conformation, openings,
and other related engineering data. This information is required as a basis on
which any theory of analysis can be made. It is hoped, and this test has been
endorsed by the Bureau, that the magnitude of the variables may be sufficiently

well assumed on the basis of engineering judgement to permit overall analyses within
a reasonable degree of accuracy.

IV. Personnel Reguirements

Ah. Required at Site

l. Scientific Personnel - 5 officers and 1 civilian.

The officers will be trained civil engineers. One officer will re-
present the Project Officer at the site. It will be noted from the above test pro-
gram that the structures have different uses such as heavy bombproofs, blast res-
istant structures, magazines, protection of normal structures, and essentially all
are of precast construction. The different uses of these structures are related
to different facilities within the Navy. The severd officers will review precast
construction with a view towards adaptability for differing facilities. The civil-
ian designed the structures and will make the technical surveys with the assistance
of the several officers. Personnel will be made available by the Bureau of Yards
and Docks. The officer who represents the Project Officer on the site will be at
the site from 1 June until 31 December. It is estimated that five inspection trips
will be made during this period as required and for final check. The following
schedule is planned for the test phases

D =90 to D 430 - One officer
D =15 to D 430 - Four officers and one civilian

(including Project Officer representative
D =5 to D 430 -~ Four trips, consultants

2. Technicians - None

3. Laborers and other non-skilled help - D =15 to D 430 - Six men from

tne fnoiles ana RarVEr isvUr povLls

B. Project Work in Continental United States

l., Scientific Personnel - 2 officers and 2 civilians

One officer will be the Project Officer for the program. One officer
will perform necessary liaisom duties, one civilian in charge of design and analysis,
one civilians, structural analyst.

3.2.-6 ’ L’w
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2. Technicians - 1 civilian draftsman and computer for structural
design and analysis.

V. Instrumentation and Equipment Requirements

See proposal of Instrumentation Project Officer,

V. Present Status of Instruments and Equipment Required to Perform Experiment

None

VIiI. Logistics

A. Sea Lift - It is assumed that this information will be provided by
Holmes and Narver and Sandia Corporation.

B. Alr Lift - It is assumed that pertinent information here will be furnished
by Sandia Corporation.

Ce Sea Lift Personnel -« None

D. Air Lift Personnel - The following schedule is tentatively planned:

June 1 - one trip out
June 1 to December 31 - five trips out
five trips back
December 31 - one trip back
D =90 - one trip out
D =15 - five trips out
D-5teD 430 - fowr trips out
four trips back
D 430 = six trips back

E. Nothing
Vill.Collaboration

There will be collaboration with the Office of Chief of Engineers and US Air
Force for the full structural program. It is presumed that there will also be
collaboration with Los Alamos on information concerning blast phenomena.

IX. Responsibility

A. ICDIR Stanley Rockefeller (CEC) USNR will be Project Officer for the Buresau
of Yards and Docks structures test program and will have overall responsibility for
the test, collection of data and reporting it to the Scientific Director via the
Program Director.

B. The address of the Project Officer is Room 2A71, Bureau of Yards and Docks
Annex, Washington 25, DC, telephone number, REpublic 7400, extention 61506.

.»/‘H
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X. Funds

These are shown under Program 3.0.

XI. Facilities
A, This information will be submitted by Sandia Corporation.
B. This information will be submitted by Sandia Corporation.
Ce This information will be submitted by Sandia Corporation.

D. Two jeeps will be required for use by the survey teams. Boat require-
ments will depend upon housing facilities available for the teams.

XIl. Remarks by Project Officer

It is planned to assign a Naval Inspector with the precast subcontractor.
As soon as information is available as to who received the contract an inspector
will be provided.,
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wh:.ch is to obtain maximum effectiveness of the subject weapon,

l. The Air Force is charged with the responsibility for recommending targets
for possible atomic attack and delivering bombs to such targets. The scarity of raw
materials and the higzh cost of fabrication make it mendatory that the application of
trese weapons to targets yield the maximum return. Detailed and accurate knowledge
of the effect of atomic bombs on targets is necessary in order to provide a firm basis
for target selection and to insure that maximum of return is obtained. Such target
studies form the foundation for plens of vital importance to the national seocurity
and welfare and influence to a large degree such important programs as the size

and type of the strategic air force and the development end production of atomic
weapons.

2e In addition to the offensive aspects of the problem, lmowledge of the
capabilities of atomic weapons is essential for estimating the vulnerability of

the United States to such attack, so that adequate civil defense planning may reduce
this vulnerability.

3¢ Predictions of damage to targets in thelr fullest sense will involve
the following phases:

ae Determinaticn of the features which peculiarly define the target
such as structural types and strengths; topogrephic, meterological and geophysical
factors; the grouping of individual types of structures in the target complex and
the effects cof shielding, etc.

be Correlation of the characteristics of the weapon with the struct-
ural features of the target.

¢e Calculation of probablllty of damage based on bombing accuracy and
a consideration of the factors above,

4. Considerable information is aveilable on the structural features as
possible targets. liethods have been developed for calculating the probability of
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in the Juallty ol construction; meterologicd.i reatures; nergnu o1 Bdrst; etc. e
importance of such factors is recognized, but their solution will of necessity de-~

pend upon other programs of research and analysis some of which will be covered by

other phases of the atumic tests.

9. Rather, this program is direc*ted toward correlating damage with the
parameters of blast wave under controlled conditions. Proper interpretation of this
information is the light of theory, experience, and other experiments will permit
much more reliable predictions of damage to targets under actual operational cond-
itions than is now possible.

II. Method

A. General

1. The general method to be employed in the proposed experiment is to
select the desired types of structures, erect them in locations where they will
experience appreciable structural damage but not major collapse, instrument them
as required and, from their behavior under the test, devise approved methods of
target analysis, analysis of the structures, and recommendations for future tests.
Specifically, the steps employed in this method are briefly as follows:

a. A detalled design of the structure to be tested.
b. A theoretical pre-test analysis which will serve to fix desired
location of the various structures, predict the damage and determine the extent,

location, and type of instrumentation to be comployed.

c. A Post-test survey of the damage based on photography and field
measurements.,

d. A study and analysis of the test results and the formulation
of methods of analyses and recommendaticns for future tests.

2. The following types of structires are considered necessary to

g e
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cover adequately the range of possible targets and provide the necessary data
desired for complete development of a proper continuing program:

a. Multi-story reinforced concrete. (The structure proposed by
the Department of the Army, 3.1l.1, will satisfy this requirement).

b. 3.3.3 - Single-story industrial with long spans and without
cranes (C-1.1).

c¢. 3.3.4 - Single-story industrial with short spans and without
cranes (A-2.1).

d. 3.3.5a - Load bearing wall, dwelling type F-2
3.3.5b - Load bearing wall, dwelling type ¥-2

e. 3.3.8 = This consists of the following models:
(1) 3.3.8a - Idealized model, closed, near location.
(2) 3.3.8b = Idealized model, front opemings. 3' x 3'.

(3) 3.3.8¢ - Idealized model, front and rear openings 1 1/2°'
x11/2v,

(4) 3.3.8d - Idealized model, front and rear openings 3' x 3'.

(5) 3.3.8e¢ - Idealized model, front and rear openings L 1/2'
x L 1/2'.

(6) 3.3.8f ~ 1/Li~scale of idealized models.
(7) 3.3.8g - Idealized model, closed, far location.
(8) 3.3.8nh - 1/L-scale model of 3.3.3 structure.

3. Sub-projects 3.3.3, 3.3.4, and 3.3.5 a and b, are considered typical
of possible targets and are being designed on that basis.

b For each of the industrial types a single example will be erected at
such distance fram the point of detonation as to result in substantial structural
damage. An effort will be made to analyse as accurately as possible the distances
s0 as to produce plastic deformation within major structural members but not to
the point of complete collapse. Two (2) identical examples of the load-bearing
wall structure will be erected since the difference between moderate damage and
collapse is much narrower in this type than for the other structures and the sign-
ificance of instrumentation will furthermore be appreciably less. Two (2) such
structures will therefare greatly increase the probability of obtaining the re-
quired degree of damage. The prototype 3.3.3, its 1/L-scale model, 3.3.8h, and
1 simplified model, 3.3.8g, will be erected at the same distance in order to pro-
vide optimum correlation for studying model effects.

ity
3.3 -4

;"V".—\'i
7 /
3 S
s

Pl "/



é!alll! Usscription ol uhe Froposed LXperimeIrve

1. There follows a detailed description of the structures to be
tested and their location: ~

a. 3.3.3 - single-story industrial structure with long spans and
without cranes. This structure is a three-aisle, six-bay, light steel frame
building approximately 120' x 240" x 54" high and consists of steel roof trusses

over one aiSlé With ol ars supurved oy steel cullliis amu ule ouer Oy eallle:
trusses. The roof trusses over the other two aisles are supported entirely by
carrier trusses spanning three bays each. This building is representative of pos-
sible targets in such industries as aircraft assembly. The structure proposed is

a typical intermediate section of a long building and will be oriented with the
aisles normal to the blast. The front wall of the test structure is extended

(in effect) by free-standing self-supporting wing walls. The purpose of these

wing walls is to ensure that the behavior of the strucuiures under the test more
closely simulates an intermediate section of a long structure as it would exist

in practice. These wing walls have been calculated to fail under a predetermined
blast load to ensure that there are no excessive differential pressures existing
inside of the building, and that the loading against the face of the front wall

will more nearly approach the distribution to be anticipated against the face of

an intermediate section of a long structure. This structure will be located at

2530 yds from GZ. -

bes 3.3.4 - single-story industrial structure with short spans and
without cranes. This structure is a four-aisle, three-bay light manufacturing
building approximately 56' x 106' x 2L' high and consists of precast reinforced
concrete bents and tee columns supporting steel moniters and wood roof deck. The
structure proposed is a typical intermediate section of a long building and will
be orienteud with the aisles normal to the blast. The front wall of the test struc-
ture is extended (in effect) by free-standing self-supporting wing walls., These

walls are for the same purpose as mentioned above. This structure will be located
at 2430 yds from GZ.

ce 3.3.58 and b - multi-story load-bearing wall structure. Two
such structures are planned. These are two-story brick buildings approximately
LO' x 30' x 36' high and consist of metal roofing, wood rafters, and wood floor
joists. The interior partitions supporting the ceiling and floor juists are of
bearing-wall masonry comstruction. Such structures are representative of urban
construction in mdy cities both in the United States and abroad. They will be
located to bracket the probable limits of damage. The buildings will both be
oriented face-on to the blast, since the bearing partitions will constitute shear
walls to render the structures less vulnerable in this direction. Structure a
will be located at 1480 yds and b at 2340 yds from GZ.

d. 3.3.8h 1/h-scale model of the 3.3.3 = This structure will be,
within practical limits, a faithful 1/L~scale reproduction of the prototype struc-
ture. Studies and discussions of possible scale ratios indicate that a 1/L-scale
represents about the minimum desirable ratio for the type of data required. Com-
plete model similitude is not considered necessary since many of the features are
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not sufficiently impourtant to the behavior of the structure to warrant the trem—
endous added expense of attempting to duplicate them in model scaling. Attention
has been focused on ensuring that the important elements of the structure have been
kept to model scale or, if not, to a degree so that it can be compensated for in
the analytical treatment. This structure will be located at 2330 yds from GZ.

e. 3.3.8a - g, Idealized Models - These will consist of a total of
six (6) simple steel-framed structures about 7' high and 14' x 21' in plan support-
ing simply-held concrete slabs and resting on a massive concrete foundation. In
addition, there will be one 1l/L-scale model, 3.3.8f, of these simplified models.
These structures are described in more detail in the report cited in sub-paragraph
3 of this section. The purpose of these structures in general is to provide fund-
amental data on the manner in which the shock wave loads the structure, how it
diffracts around corners and through openings and how a structure of relatively
simple characteristics responds to such loadings. 3.3.8a - f will be located at
1240 yds and 3.3.8g at 2330 yds from GZ.

2. All test structures will be located on Engebi and Muzinbaarikku.
In determining the locatiun at which structures should be erected, preliminary
locations were established by utilizing data from Japanese experience. This method
was later revised on the basis of basic peak pressure and time-distance relation-
ships furnished by the AEC., By utilizing this data, studies were made to determine
the manner and rate in which the various structures might be loaded with the shock
wave. With such loadings the structures were analyzed in detail to determine their

expected response for the intmnsities governing at selected distances from the point

of detonation. Such studies, coupled with examinations of existing damage reportis
and the efforts of other investigators, resulted in the proposed locations which
were submitted to the AEC by the Air Force on 9 March 1950.

3+ The studies and analyses discussed in the above paragraph also pro-
vided the information from which determination could be made regarding the number,
location, and types of instrumentation that would be required to ascertain the
actual behavior of the structure during the test. The types of instruments to be
used are namely pressure gage, accelerometers, displacement gages, strain gages,
recorders, -time of occurence devices, motion and still picture cameras, and
maxima gage devices. Considerable advantage has been taken of symmetry of struc-
tures and symmetry between like structures. In such cases only tie-in gages have
been specified. The instruments have been so selected and located that the data
and supplemental data, if proven applicable, frum shock tube, wind tunnel and ex-
plosive tests will give a true picture of the physical movements, forces developed
and loading of the structures. A full discussion of the method, objectives, phil-
osophy of approach to the problem and detailed requirements for instrumentation is
considered too voluminous to be included in this report. Reference is therefore
made to "Hecommendations Relative to Instrumentation for the Air Force Structures
1951 Test,* Report No. 2 prepared by the Armour Research Foundation. This report
may be obtained from the following sources:

Task Group 3.1.3

Directorate of Intelligence, Headquarters USAF

Joint Task Force THREE Program Director of Program 3.0 AFSWP
Project Ofricer, Program 3.3, Air Installations, Headquarters AMC
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IX. 3Responsibility

A. lajor Bert Z. Petuitt, USAF, Headquarters AlC, Viright-Patterson AFB,
Dayton, Ohio, has been desiznated as Project Officer for this prograne

Be Major Bert e Pettitt, USAF, Headquarters AIC, Wright-Patterson AFB,
Dayton, Chio, has been designated as Project Officer for this prograim

Xe Funds

These are shown under Program 3.
XI. Facilities
De TForward Area Transporbation - 2 jeeps.

Inter-island transportation will be required between Engebi and
vuzinbaarikae

XII. Reumarks by the Project Officer

one

3,3 ~ 13
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PROJECT 3.4

STRUCTURES IUSTRUMENTATION

IIT. Details of Progress to Date in Experimental and ”heorotlcal Work

Ae In August 1949 a division known as SLA-6, was organized at Sandia Base
for the purpose of assisting in the instrumentation and measurements of blast
phenomena on structures in the 'GREENHOUSL" Program Three. As originally planned,
approximately 250 measurements would be made on not more than eight structures. Based
on the above conception of the program Sandia began testing end-instruments in Oct-
ober 1949 both in the laboratory and under blast conditions. Testing under blast
conditions was accomplished at Los Alamos. As progress was made on the design and
pre-=shot dynamic analysis of the structures it was decided that almost all of the
buildings should be instrumented. In conference, held to decide on locations and
type of instrumentation necessary, the total number of instruments was raised to
approximately $00.

In order to facilitate the testing of gages under blast conditions, a
blast site was set up in the New Mexico School of Mines arca south of Sandia Base.
The recording equipment and associmted -~ear were moved from Los Alamos to the mew
site in December 1949 and blast evaluation of gages was resumed in January 1950.

On 1 Pebruary 1950 a preliminary list of instruments found to be suitable
for use on the Structures Program was published. However, evaluation of instruments
continued since final location, range, and type of instruments had not been decided.

On 1 April! 1850 a final list of instruments found to be suitable for use
on the Structures Program was published. Some self-recording instruments were re-~
ported although it is not known whether they will be satisfactory since the proto-
types have not been received.

Timing circuits, burn-out circuits, and power circuits have been designed
and prototypes constructed. IZvaluation and modification of these circuits to fit
the needs of each individual recording shelter is being carried out.

4 study is being made of the Webster-Chicago Recorder and playback equipment.
Sandia received one six-channel recorder and a two-channel playback with which these
tests are being made. Modification of the amplifiers in order to match Wiancko gazes
is being studied and results should be obtained in the near future.

IV. Personnel Reguirements.

A. Required at Site

l. Enclosure A, paze 3.4-7 is a listing of personnel required at the test sit
by groups and whether they will be Sandia or Contractor personnel. This enclosure also
specifies the duties of each group. The six supervisors to be furnished by Sandia are
at present working on the projects The Holmes and Narver personnel shown under groups
1, 5 and 12 are at present employsd on the project in Los Angeles.
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B.
table:

= e

Up to the present time orders have been placed according to the following

31 Magnetic Tape Recorders

31 Power Supplies

20 Racks (mounting)

553 Wiancko type Amplifiers

161 Strain Gage Amplifiers - Webster-Chicago
10 Test Sets

13 Timers

35 Instructicn Books

124 Empty Spools

124 5-minute Tape Spools

Delivery to be made to Oakland as follows: 1/2 of each item by 1 October

1950, remainder by 1 November 1950.

Ce

252 Pressure Pickups Wiancko Zngineering 15 June 1950 to 15 Sept 1980
152 Accelerometers Winacko Engineering 15 June 1950 to 15 Sept 1550

It is expected that the following orders will be placed:

200 Self-recording accelerometers - Ingineering Research Associates

1 October 1950,

De

Ee

15 Footing Pressure Gages - Wiancko Engineering - 6 May 1850

23 Earth Pressure Gages - Wiancko Engineering - 15 September,1950
15 Delay Timers = Re We Cramer - 15 July 1950

No complete development remmins to be done.

Development i1s almost complete on the self-recording accelerometer designed

and built by Engineering Résearch Associates. It is expected that delivery of proto-
types will be made by 1 May 1950 at which time a complete evaluation will be made.

Spp———
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Pickup trucks or jeeps
Jeeps for hydraulic 1lif'ts
6 x 6 trucks

Swing cranes

[aVIE AL o\ i # o]
LI |

The 8 pickups or jeeps will be assigned to the utility men in each of <the
Groups 8, The two jeeps for hydreaulic 1ifts will be assigned to the Whittemore
and survey groups.

The two 6 x 6 trucks will be used to transport batteries, recorders,
emplifiers, etc. from storage to calibration buiiding and then to the recording
shelters. The two swing cranes will be used in conjunction with the loading and
unloading of the 6 x 6 trucks.

3.4 = 6



Group
1

2

10

11
12
13

14.

Sandia
1

1

w

Contractor

1

56

79

ERSOINEL

Overall Supervisor
End=-instrument Superviscr
Recorder and Amplifier Superﬁsor
ixternal Circuits Supervisor
Logistics Supervisors

Special iieasurements Supervisor

Surveying Supervisor

Instrument Group (2 recorder men, 2 end-instrument

men, 2 cable men, 1 logisticor utility man)

4 soniscope and natural period group (2 men)

Survey Party (2 instrument men, 2 recorder, 2 chainmen,

1 rodman)
Whittemore Group (2 men)
Inspector
Draftsman

Steno-clerk

TOTAL

REVISED 4=2«850
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The material is expected to reach the forward area by boat on
February 5.

2. No material is to be returned to the United States after thre
test has been completed.
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VIII.

No air 2ift is required, except possibly for 150 pounds of crated
matorials, including some Venetizn

S

Sea Lift {Personnel.
No sea lift rfor personnel ig reguired,

Air Lift (Personnel).

No unusual logistics problems are
connection with the installation of the prefanricated structure.

Air 1ift for the Projeet Officer who should arrive at E = 9

o} llnda L)

in the forward area is reguired.

No personnel are required in
should remain in the forward

B. Air Lift,
Ce
De

1.

2e
E.
Collaboration

the roll-up. The Project Officer

area until ¥ £ 12.

presented at the test site in

Agencies collaborating in connection with the preparation of this experi=-
ment include the Atomic Energy Commission, Joint Task Force THREE, Public

Buildings Service, National Security Resources Board, Housing and Home
Finance Agency, and the Civilian Defense Administration.

I, B.)

Responsibility

Al

The person wnho will have the responsibility for carrying out the
experiment, collecting data, and reporting it through the Progran
Director to the Scientific Director will be Mr. Walton . Clark,
%ho has veer appointed Project Officer in cnsrge of this project.

Mr. Walton C. Ciark
Consultant to tnhe Uirector of Design and Construction
Public Ruiluaings Service
Room 0316, Jeneral Services Building
19th end F Streets, N. W,
Washington 25, D. C.

Funds

A

For Fiscal Ysar 1950, None

1.

Total estimated cost is $9,000.

None .
None,
None.,

Nons.

3-5'3
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XI.

XIIX.

B. For Fiscal Year 1951,
1. Total estimated cost is 89,000,
2. Unexpended and wnobligated funds, $1,000.
3. Expenditures and obligatiouns to date, $3,000.
L. Expenditures and obligations for January 1951, $8,000
5. Expenditures and obligations for January 1951, $8,000,
Facllities
A. Power. DMNone reguired.

B. Communications. Hone rejuired,

Ce. Laboratory Space and Other Facilities. Nore required.

Ds Forward Area Transportation.

Transportation will be required for one carpenter, one glazer, amd

the Project Officer on the sixth and seventh days prior to E~0 and

tranaportation for the Project Officer and the photographer will be
required on the third and fourth days after E~O.

Remarks by Project Officer

None.
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Clcud Physics

Program Director - Dr. Peter H. Wyckoff - Base Directorate for Geophysical Research
: Ar Force Cambridgze Research Laboratories
230 ..lhany Street
Cambridge 39, Massachusetts

Project Officers -~ 4.1 - Phase A - lir. Charles . Anderson - AFCRL
Phase B - Dr. A. C. HMirarchi - AFCRL

4.2 - Mr. Robert ll. Rados - AFCRL

4.5 - ir. David Barber - AFCRL

4.6 - Mr. S. C. Coroniti - AFCRL

LASL Liaison - Capte Robert E. Keegan, USAF

Program 4 tests were initiated for the purpose of determining the geophysical
and meteorclogical phenomena associated with an atomic burst, and to study meteoro-
logical conditions as they might affect the overall operational plan for en atomic
strilke. This includes a complete study of cloud physica, wind phenomena, dynamics

of tropical meteorology, and correlation of atmospheric conductivity with atomic
cloud diffusion.

This program is directly under the Air Force Cambridge Research Laboratories,
in cotlaboration with LASL, Air Weather Service, and A¥OAT-l. The results obtained will
be of interest to AEC, Army, Navy, and Air Force.
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FISCAL YEAR 1951 Total
Deptm'tal(l) Funds Total Total Funds
Estimated | or AEC(2) | Required Estimated Funds Required
t Funds Cost Available " iTF-3
Cos Available |from JTF-3 from
15,910 0 L5,910 330,L95 3L,000 296,L95
]
17,400 0 17,400 90,000 0 90,000
12,200 0 12,200 33,960 0 33,500
38,505 0 38,505 63,825 0 63,825
111,,015 (0] 114,015 518,220 34,00001; | LdL,220
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A

Personnel Requirements

Phase A & B

A.

B.

Required at Test Site.

1.

3.

Seientific

a.

Civilian
One civilian - Program Director = Dr. P. H. Wyckoff

One civilian scientist to be procured by Air Force Cambridge
Research Leboratories to supervise the instailation and oper-
ation of serogreph equipment. (lir. C. E. Anderson). Ome

civilian scientist on hend at Air Force Cambridge Research
Laboratories to act as liaison with E G & G. (Dr. A. O. Mirarchi)
One senior meteoroclogist to make a running commentary on the be-
hevior of the cloud during the photographing period to be procured
by University of California at Los Angeles under contract with
AFCRL. (Dr. ¥. W. Reilogg).

Officers

One officer to serve as scientific liaison and coordinator on the
aerograph installations to be procured by AFCRL. Two meteoro-
logical officers with photographic backgrounds to be procured by
AFCRL =<tationed at remote photographic sites and give a rumning
commentary of the cloud development. These officers will main-
tain liaison with the senior meteorologist and decide upon section
of cloud to ts photographed.

Technicians

O

be

One civilian technician to install and inspect aerogrephs to be
furnished by Kollsman Instrument Division upon request of AFCRL.

Six enlisted men to be procured by AFCRL for assignment to 550th
Guided Missiles Wing to maintain and pre-flight aerographs.

Camera operators on each of two B-50's: one for each aircraft to
be supplied through E G & G.

None anticipated

Project Work in Continental U.S.

1.

Scientific

o
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a. Civitian

Two civilians to analyze data gathered during tests and prepere
necessary reports on the findings. One on hand and one to be
procured.,

One civilian project scientist furnished by AFCRL whose principal
duties are to determine the overall requirements of the project
and decide, in conjunction with E G & G Co. on the actual scope,
purpose, and extent of tests.

One senior meteorologist to be procured under contract with UCLA
to assist in settins up photographic analysis systems and to assist
E G & G in determining camere coverage required.

V. Instrumentation and Equipment Requirements

Phase A

A.

D.

1. Twenty two (22) aerograph systems complete.

2. Four (4) relative humidity calibration units

3. Two (2) converter 110 volt 60 cycle single phase to 24-28 volt D.C.
4. Converter 110 volt 60 cycle AC to 110 volt 400 cycle AC single phase.
5. Six (6) sets evaluating and data reducing equipment.

6. Four temperature resistance boxes.

. All assembly will be completed in the ZI end be ready for installation at

ths forward area.

No instrument or equipment assembly or construction is anticipated at the
site provided that delivery schedule is met by Koilsman Instrument Co.

Each aireraft will require a calibration flight upon completion of the
aerograph installation at the site. Calibration of temperature end relative
hunidity elements will be performed before taike-off on each aircraft.

l. Humidity Test Chamber

2. Temperature I{ixed resistance box

No protective equipment or construction will be required.

4.1-4 £



Phase 2

A.

l. Six each K17 cameras per site. (Z G & G).

2. Fow each Mitchell cameras (E G & G).

3. Three esach tape voice recorders.

Instrumnts and equipment will be assembled in the ZI.
No on-site equipment assembly will be required.

Accurate siting of 6 K17's and 2 Mitehell cameras for azimuthal and
horizontal angles is required. (E G & G).

No protective equipment required.

1. Detailed drawings not available at this date.

Present Status of the Equipment and Instruments Required to Perform the

E'_gerimnt
Phase A

A.

B.

No aerograph equipment is on hand at this time.

Purchase requests have been submitted for the following items from the
Kollsman Instrument Division:

22 aerograph systems

24 each btemperature and relative humidity probes

300 each aerograph recorder chart rolls

1 each spare part kit
Delivery of all equipment to be completed by 31 December 1980
The placing of no fubture orders is antiocipated
The Development of this equipment is completed
The manufacturing commenced on 10 March 1950 and the first delivery is to
be made in September 1950 and the total requirements will be delivered by
31 December 1950, The Kollsman Instrument Division of the Square D Company,
Elmhurst, New York is the Contractor.
The following commercially available equipment has been ordered:

Two each Nobations iModel E-28-10 from Sorenson.

4.1-5

A\
™~
-



G. The following Armed Forces equipment has been requisitioned and delivery
date anticipated is by 1 July 1950:

1500 each Humidity Element Stock ,26-702123990

each Calculator 11-322/U S-NX26-704350100

each Calculator ML-323/UN S-NX26=704350200

each Calculator M.-324/TH S5-NX26-704350225

each Calculeior ML-326/UN S-NX26-704350300

each Scale ML-321/ANQ-2 Stock Ho. 26=704350370

each Gasoline Power Cenerator Output 110 volt 400 cycle.

H 0o oM

Above at various supply depots. Delivery to be completed by
1 July 19%0.

K., Five (5) humidity calibration boxes and five (5) fixed resistance tempera-
ture calibration boxes will be required. These can be built within 30 days.

I. The decision on the equipmen% and instruments to be used has been completed.
There appears to be no need for assistance at this time.

Phase B
A. 1007 of equipment is available t the contractor.

B. The £ G & G Company has agreed tc continue this projeot and has submitted
a proposal draft which was considered acceptable.

C. Final draft of proposal is being prepared and being forwarded to LASL for
inclusion within their existing contract with & G & G Co.

De See A, B, and C above.

E. As sbove. Lstimated time required for remaining development and procure-
ment is estimated to be 15 April 1930.-.

F. Permission has been obtained to wse the two AMC blast test B-50D's (8.1)
with camera equipment aboard to continue mission and photograph cloud.

G. Not applicable
H. Yot applicable
I. Not applicable

Losistics
Phase A & B

4.1-6
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VIII.

IX.

A. 1. Five (5) M/T to be at site D = 10. This will be tho same equipment
which E G & G will use under AEC contract and is not an additional
requirement.

2. Ten (10) M/T will be ready to be shipped G $ 10. Five (5) M/T will
be same equipment as in A 1. above.

B. 1l. It will be necessary to transgport approximately 4000 pounds of equip-
ment to the forward area. This shipmont must arrive D-60. This time
will be required to unpack, install, and run calibrations of the aero-
graph systems in the 18 drone aireraft. This equipment will not be
available for shipment until 31 December 19%0.

2. 100 pounds of flight records to be returmed to AFCRL. These will be
available on G ¢ 10.

3+ It is requested that this aerograph equipmenf be removed from the air-
craft in the ZI. This would eliminate the need for repacking the units.
The equipment may possibly be left in certain of the drome aircraft for
future experiments.

Ce 1. Three (3) personnel by D-60.

Four (4) personnel by D=-14 (movement of E G & G personnel planned under
1.0 Program)

2. Six (6) personnsl by G § 14
Four (4) persomnnel by G & 7

D. l. Five (5) each personnel by D=-60
One (1) each personnel by D-60 (aecompany equipment from Contractor to
test site)

2. Three (3) each personnel by G ¢ 7
E. No partioular logistics problem anticipated.
Collaboration

The data collected will be aveilable to any requesting agency.

Responsibility

Phase A & B

A.

1.

Mr. Charles E. Anderson Phase A, and Dre. A. O. Uirarchi Phase B joint
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necessary to introduce the seeding materinl after the cloud has ccoled to a
temperature at which this material will not vaporize. t may be nost prectical

to introduce the seeding materiel intc the afterwind draft so that it vill be
carried into the cloud when eppropriate temperatures have beon reached. In such
an operation, the particle size of the seedinz material would depend on the after=
wind structure.

The proposed experinent is not an extension of previous experiments. The
future of this observational prosram will depend on the adequacy of data collected
during the coming tests, as well as on new requirements that may eppear as the
theoretical work in dependent problems progresses.

ITI. Method
A. General.

In genersl, it is plenned to install wind measuring devices and
accompanying automatic recording equivment at a number of points at varying dis-
tances from the blast centers in numbers sufficient to insure recovery of a large
sarple of wind data over the range of velocities estimated to occur during and
after the blasts. By installing instruments at two heizhts above the ground sur-
fece, & measure of the vertical variation of wind will be obtained.

B. Detailed.

Specifically, it is nlanned to install 25 instruments in the area cof
the tests and at points selected with regard to the number and locations of the
blast centers and the destruction and damage caused by the blasts. It wes decided
to locate the instruments on the besis of two blasts, one on the islend of Lngebi
and the other on the islend of Aomon, with some consideration being given to the
possibilities of blasts on the island of Runit.

In order to check the assumption that only radial distance from the
blest will affect the afterwind speed, the instruments will be staggered at dif-
ferent azimuths from the center of the blasts. Such a distribution of instru-
ments will reflect any departures from point symnetry.

The concentration of sites is to increase toward the blast center,
with the minimum and meximum radiel distances deperndent on the distribution
effects of a 50-kiloton bomb. Several instruments are to be placed close enough
to the blast center so that they are not expected to remain standing or in operation
after zero time, despite safety factors added to the instrument's specifications.
Such placement of instruments will result in information which will verify theoreti-
cal calculation and assist in the planning of future investigations and in the con-
struction of instruments which could be used for measurements closer to the blast
center.
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All instruments will be so constructed as to permit measuremerts of
winds at either the 6 or 12-foot level above the surface. Since the winds at
either level can be recorded by all instruments, the exact number at each level
is dependent on firm site locatiuns and rinal decision will be made at a later
date.

Wind measuring instruments employing two different principles of
operation will be devzloped in connection with this experimente It 1s planned to
utilize instruments based on a pitot-tube speed and a vane with self-synchronous
link for direction indication as first-line equipment. Twenty-four of these instru-
ments will be of this type. An instrument utilizing an ambient temperature-insensi-
tive thermocouple for speed and vane with self-synchronous link for direction indicat
ion will also be developed to insure availability of an alternate instrument should
development and/or production of the pitot-type instruments fall too far behind
schedule. This instrument will also be used for cumparative measurement and testing
in this program for possible use on future prugrams of this type.

A unit wind measuring installation will consist of the following components
1. Wind direction and speed pick-up unit, as described above.
2. Supporting L" steel mast, guyed by 8 wires attached to L anchors.

3. Steel vault. This vault will be airtight, moisture-proof, and install-
ed so that the 1lid will be level with the ground surface. It will contain the clock-
driven recording apparatus and also the battery power supply for self-synchronous
motor and activating relays.

With this arrangement, only the pick-up unit and mast are exposed to the
blast effects. The recording units can be rewound and the power supply replaced
after each blast. Copies of specifications given to contractors for development
and production of the instruments are attached.

C. Depencence on Yield, etc.

Parts II, A & B, are predicated on the characteristics of a bomb yield in
the order of 50 kilotons. A greater bomb yield will result in greater loss of
instruments than anticipated and a corresponding decrease in data coverage.

Any appreciable change in estimated yield would require appropriate change
in site location.

The time of the test will have no effect on this experiment; however, an
earlier date would be detrimental to this project, since the present schedule allows
barely enough time for development, manufacture, calibration, delivery, and install-
ation of instruments.

Sonfiploaiunti- T e
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III. Progress to Date in gxperimental and Theoretical Work

A, Since the primary object of this project is to secure continuous record
of wind velocity, the operations to date have been concerned solely with preparations.
"me nature of these observations is such that little theoretical work is required;
nowever, since the locations of instruments and also the specifications for the
instrurents themselves are deperdent on the destructive effects of the blast, re-
course was made to theoretical work previously performed assuming a 20-kiloton bomb.

As a result of studies which determined the possible effects of the blast,
the followine instrument location chart was prepared showing instrument locations
in terms of radial distance and azimuth from zero points. (See page L.2 - 10)

IV. Personnel Requirements

A. Required at Test Site

1. Scientific Personnel -

No. Required Status Duties
1 1 Civilian =~ Project Orficer will supervise:
On Hand
dr, E, M. Raaos &a. Project personnel on test site from D =10 to
G 410,

be. Collectiun of pertinent meteorological data
from other recording agencies at the site.

¢c. Final installation and instrumentation check.
d. Collection of records.
e. Roll~-up operations.

2 1 Officer = Project rngineers to performs
On Hand
a. Supervision of personnel frum Port of Em-
1 Officer or barkaticn until D =10,
Civilian to be
procured as soon t. Supervision of uncrating and checking of
as possible. instruments.

cs Supervision of erection of mast, assembly

and initial check of instruments at test
locations. To inclwude survey for installation,.

hoa2 = 4 .
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No. Required Status Duties

d. Make final instrument check.

e. Coordirate work with other agencies at
test site.

f. Assist Project Officer as required.
g. Perform Roll-up.

he Supervise shipment to States.

2. Technicians -

10 10 E¥ or ‘Weather equipment specialists to:
Civilians - to
be procured. a. Uncrate, assemble, check instruments.

(5 to be trained;
5 to be picked up b. Install and test instruments at-the site.

at POs.)
¢. Assist in surveying sites and tying in
communications,

d. Perform repairs and maintenance as required
between blasts.

e. Reassemble, pack, and crate instruments for
shipment to States.

3. Laborers -

Installation of vaults to be accomplished by Holmes and Marver
(Construction Company).

A1l of the above (not on hand) have been requested through Air Force
channels and are to be either llitary Personnel supplied by Air Weather Service
or civilians, for whom vacancies must be allocated.

b. Project Work in Continental United States

1, Scientific Personnel

No. Required Status Duties
l 1 Civilian Project Officer to supervise the followings
On Hand (1/2-
time duty) .



No. Required

2,

Status

(Mr. Re Mo
Rados )

1l Officer =
On Hand (Fulle
time duty)

2 Officers or
Civilians - to
be procured as
soon as
possible.

Duties

a.

b,
Ce
d.
€.
f.

ge

Project requirements, cocrdination, and
reports.

kngineering personnel and technicians.
Contract and contract monitoring.
Instrument tests ~nd modification.
Collection of pertinent associated data,
Analysis of recordse.

Compilation of final report.

Project £ngineers to perform:

a.

b.

Ce

d.

Ce

f.

h.

i.

Determination of project requirements,
assist on project reports.

expedite procurement of miscellaneous
equipment, tools, paper, batteries, etc.

Contract monitouring for instrumentation.

Coordination and supervision of instrument
calitration testse.

Supervision of Los Alamos instrument test.

Instruction of technicians on care, installat-
ion, maintenance and repair of equipment.

Supervise packing, crating, and shipment of
equipment and personnel.

Assistance to Project Officer on data analysis
and compilation of report.

Arrangement of final instrument disposition.

- e e e e e E= G G- =

Technicians

L‘cz - 6 ' "’,'J'}



ho. Required Status Duties
S 5 EM or Weather equipment specialists to be trained in
Civilians installation, care, maintenance, and repair of

test equipment.

Note: Above personnel, with exceptiun of 1 Officer, are same perqonnel which will
be assigned tu test area as in IV, A,

V. Instrumentation and equipment Requirements

A. 31 anemometer pick-up units.
25 masts and guys, including mooring anchors.
25 sets of recording devices.
90 battery supply units.

25 vanlts to support masts and contain recording devices and battery supply
units.

Tools for installation and maintenance of instruments.

B. Instruments and equipment can be assembled in the Zone & Interior with the
exception that the final assembly must be done on site, since the indicating instru-
ments must be fixed to masts and connected to recorders in vaults,

Ce. The recorders are delicate and must be prutected from the blast. They are
therefore emplacad in steel vaults, whose tops are ground level. The 10 technicians
and at least one envineer will be required to assemble, install, and check the
instruments. '

De. At present, no calibrations at the test site are contemplated.

E. Covered in II B,

1. Detailed drawings have been submitted to Task Group 3.l.

VI. Present Status of the Equipment and Instruments

Required to Perform the Experiment

A. 0% already procured and on hand.

B." Purchase Requests were initiated with Friez Instrument Division of the
Bendix Corporation znd Hastings Instrument Comppany for wind instruments. Pilot
medels to be delivered in July, 1950. Final instrumentation to be complete by
Novenber, 1950,

Ciiniiiiion. .
he2 = 7 oy



C. Small orcders - such as batteries, recording paper, ink, etc. - to be
rlaced as required.

D. Yet to be developed - None,

£. An order will be placed for 30 pitut-type anemome.ers and recording devices,
complete with battery supply units, as soon as procurement procedures can be ac-
complished. This order will be placed with the Friez Instrument Division of Bendix
Aviation Corporation, Baltimore, laryland., The desired delivery date is 1 November
1950. An order will be placed for developmert and procurement of 1 heated thermopile-~
type anemometer and recording device, complete with battery supply units, as soon as
procurement procedures can be accomplished. This order will be placed with the

Hastings Instrument Company Inc., Hampton, Virginia, with desired delivery date as
1 August 1950.

Fe None,
G. None.

He 25 vaults will be constructed by AEC contractor.

I. None.

VII. Logistics
A. Sea Lift
1. 25 M/T, D =60 (17 M/T vaults)

2, 5 M/T, G 47
B. Air Lift

None

C. Sea Lift (Personnel)
1. 12, D =60
2. 12, G47

D. Air Lift (Personnel)
1. 1, D =10
2¢ 1, G #10

Air transportation is necessary because other duties of this person
prevent the use of sea lift.

s
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E. No logistics problems not covered above are contemplated.

VIII. Collaboration

AEC and Air Weather Service will collaborate in the use of this data.

IX. Responsibility

A. Atmospheric Analysis Lavoratory of the Geophysical Research Directorate,
Air Force Cambridge Research Laboratories, 230 Albany Street, Cambridge, Mass.

B. Mr. Robert M. Rados is Project Officer. His address is:

Commanding Officer

Air Force Cambridge Research Laboratories
230 Albany Street

Cambridge 39, Mass.

Attn: ERHF

XI. Facilities

A. Power - None

Be. Communications
1. Necessary signals on -15 m and -5 sec. No others are necessary.
2. Special communications - none.

Ce This project will require shop facilities where anemometers and electrical
recording equipment. can be assembled, calibrated, and serviced. One shop will be
sufficient to service all of the test installations of this project and may be
located in any general shop area designated or already available on the atoll.

A one-room shop of 600 sq. ft. floor space, containing 30 linear feet of standard
benches, with 110V 60-cycle outlets at 6-foot intervals, will meet all the require-
ments for shop facilities.

D. Some manner of transportation must be provided for assembly of equipment
at sites listed above. In addition, at least two boats or DUKNS will be required
to transpart personnel from individual islands or to individual islands just prior
to the tests in order to set recording devices in operation,

XII. Remarks by Project Qf ficer

None
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Instrument Station Chart

A SR
Proj. & Accte i 4.2 J
Sta. Yds. from Azimuth Site 0 HeN Drwgs.
Site No. Zero From Zero User Building Power Phones Time Signals No. Remarks
Referonce E - Zero R i
B 421 500 300° METEOR 2%' x 23' x 23" 0* 1 15 min.
qp&.ﬂ . - m QQQ .
B 422 600 305° nn nn nu " n o un
B PNN 700 . GOHO LR un ui 1] " nn "
E 424 800 NmHo tn nn un n " i uw
E 425 900 300° nw nn nn n " nw  oun
E 426 1200 270° nu nn un " n un un
E 427 1200%%* 308° un ute nn " " nn naq
B 428 1 200 % momo " i ny n n g nn
(o)
E A29 1600 31 70 un 1 y " n nn  un M
S 4210 2240 31 ﬂo nu nn Iy n n un onn 4..
S 4211 254 3% % mwmo e " nn " " un o
S 4212 2543 %% m.._.mo nn " nn n n uwn o un
T 4213 2100 31 ﬂo n nn nn 1 " up  un
P 4214 5680 mu.oo "y 1 un " 1 ne  un
Q 4215 3650 owmo nn n un " " win ny
D 4216 4060 Ommo na mwn nn " 1" uw  onn

* To be gelf=-contained.

** Two sites equidistant from reference, 15 ft. apart laterally.



Instrument Station Chart

Project 4.2 - Wind Phenamena

i

Sta. Dist. from Building Site H&N Drwg.
Site No. Zero Azimuth Type Power Phones Time Signals No.

Reference D = Zero

D 4217 600 yds. 295° a2kt x &' x 24 o* 1 -15.0 min.
Vault . - 5.0 sec.
D 4218 800 yds. 245° L " " noom
D 4219 1260 yds. 290° " " " n n " "
D 4220 1900 yds.** 305° L " n nooom
D 4221 1900 yds.** 305° n " " n n " n
R 4222 2640 yds. 317° mooo " _ " " n n
N 4223 4060 yds. 332° mooowom " " wooom

Reference C - Zero

¢ 4224 800 yds. 320° L

C 4225 1500 yds. 325

* To be self-contained.

** Two sites equidistant from reference, 15 ft. apart laterally.
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II, Method

A. General,

The Base Directorate for Geophysical Research, Air Force Cambridge
Research Laboratories, is at present supporting research in tropical meteor-
ology at the University of California at Los Angeles on a contract basis. This
research, under the supervision of Prof. C.E. Palmer (one of the few special-
ists in the field of tropical meteorology), is directed toward extending know-
ledge of tropical meteorology and improving tropical meteorology and improving
tropical weather forecasting techniques, and otherwise has objectives similar
to those of this project. This contract terminates on 30 June 1950 and negoti-
ations have been initiated to extend and modify this contract to include the
specific objectives listed above. In the meantime some work is being carried on
under the present contract to meet test forecasting and general research re-
quirements in the field of tropical meteorology.

B. Detalled Project Plan.
1. Background Research and Preparation (Phase I):
Prof. C.E. Falmer has been informed of test requirements through
conferences with personnel of the Base Directorate, Air Force Cambridge Research

Laboratories, and has submitted a proposal for modigying the present contract

to meet these requirements. Negotiations to effect these modifications have been
initiated.

Prof. Palmer has submitted recommendations to these Laboratories
on the type and location of weather observing stations which he feels will best
meet the requirements of the test and research programs..These recommendations
have been submitted in turn to Lt., Col. George Taylor, Staff Weather Officer of
JTF-3 for consideration in development of over-all weather service requirements,

Recommended meteorological data coverage is as follows:

a. Types of observations, in order of importance:

(1) Accurate upper winds - (a) radar, (b) double drift, (c)
pibal.

(2) Aireraft weather cross-sections.
(3) Radiosonde observations and aircraft soundings.
(4,) Surface observations.

It is desirable that accuracy in measurement of rainfall amounts
be emphasized since this parameter is of special synoptic importance.

C———— 7
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Observational network.

A fixed network of stations, assigned priorities 1, 2, and 3, in

order of importance, as listed below (starred stations are south of
the Equator).

Palmyra (1) Truk I. (1)
#Canton I. (1) Fonape (3)

Baker (1) Kusaie (2)

Majure (1) “Henderson Field (2)
Kwajalein (1) s#Manus (2)

Eniwetok or Bikini (1) #0One station in No. Solomons
Ylake (1) (Green I.) (2)

Tarawa (2) *Tutuila (3)

*Nauru (1) #*Atafu (3)

Kapingamarangi *Funafuti (3)

(Hare I.) (1)

All broadcasts of surface and upper-air data from Fiji and Vestern
Samoa should be picked up.

Cs

d.

€.

Aireraft Observations.

Aircraft observations aiford the only means of covering the areas

to the east and northeast and to the west and northwest of Kwajalein.
hegularly scheduled daily flights along fixed tracks would be of
greatest synoptic use, and special emphasis should be placed on
cross-section representations. If aircraft reports are available

for the same grid points at the same time each day, time sectlons for
these points may be drawn. The standard procedure of taking aircraft
soundings at the turning points of the tracks should be followed,

as has been done in previous t-sts.

Cloud Photographs,

The compilation of a tropical cloud atlas, especially one of precl-
pitating clouds, would greatly facilitate studies of physical condi-
tions necessary to produce precipitation from clouds in tropical
regions. It is requested that photographs for such an atlas be taken
from reconnaissance aircraft and by land station personnel using
phototheodolites or special cameras.

Time Requirements,

For purposes of acquiring sufficient synoptic data for further
research, it is desirable that this program be instituted two months
prior to the tests and extend one month thereafter.

g
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an explanation of the dynamics'of the "fronts" has not been attempted as yet.

“ork on Problem 3 has resulted in development »f a unified synoptic
theory of the origin of tropical storms and empirical descriptions of the origin
of typhoons in the Pacific will be complete by June 1950,

Continuation of all these researches is greatly dependent on accumu-
lation of adequate tropical meteorological data. Establishment of the data cover-
age recommended for the test period will afford an excellent source.

Since this project is in support of the tests rather than dependeat on
them, no fundamental data relative to blast conditions is required.

IV. rersonnel kequirements.

A. TRequired at Test Site

L, - Air Veather Officers - MCS 8219 - Forecaster.
To receive special training under this project, fcr assignment to
the Task Force Staff eather Officer.
¥Will assist in test forecasting,
A request for assignment of these officers to the project has been
sent to the Staff Weather Officer, JTF-2.

3 ~ Civilian Scientific Personnel,
frof, C.E. Falmer,UCLA and 2 assistants presently employed on
Tropical Froject, UCLA. Services of these personnel are availabie

TS Wi CUISIST OT G5STSTIE CUETT "catimi TTi lCr or Ul —
as required and compiling meteorological data at stations of Air
ieather Service.
B. Project Work in Continental United States.
Same personnel as listed under A.
Duties:
L, Officers - rresertly at UCLA for graduate training in meteorology.

Awaiting assignment to Tropical Project for training in
tropicai forecasting techniques.

h i _ ii i KR
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3 Civilian Scientific Personnel - employed at UCLA on Troplcal Research
Froject under contract to Air Force Cambridge Research Labora-
tories. .
V. Instrumentation and Equipment Requirements.

None.

VI. FPresent Status of Equipment and Instruments.

See V,
VII. Logistics.

A. None,

B. None.

C. Sea Lift (Personnel)

1. 7 - Personnel
Should reach forward area 2 months prior to tests.
2., None involved in roll-up.
7 - Personnel can commence return 1 month after tests.
- VIII. Collaboration.

University of California at Los Angeles, under contract to Air Force Cambridge
Research Laboratories, will analyze data, and supply consulting services as
required,

Air Weather Service will collect data.

Base Directorate for Geophysical Research, Air Force Cambridge Research Lab-
oratories, will monitor and coordinate work of UCLA Group.

Ix, Responsiﬁili&x.

A. Prof. C.E. Palmer, UCLA, will report to the Project Officer.

B. Mr,. David Barber, Atmospheric Analysis Laboratory, Base Directorate
for Geophysical Research, Air Force Cambridge Research Laboratories, is
Project Officer.

X, Funds.

This is covered in fiscal chart under Program A4 heading.

Sapp————

Lo 5=6



XI.

XITI.

Facilities.
A. Power - None reguired.

B. Cammunications - None reguired.

C. Requirements for space will be cociiinated with Lt. Col. Taylor.

D. Transportation requirements will be coordinated with Lt. Col. Taylor.

Remarks by Project Of ficer.

None.
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I. Object of the Sxperiment NF g

A. Two B=50 aircraft and cne 1-13 aircraft will be equipped to obtain con-
tinuous records of the electrizel conductivity in the atmosphere for posi-
tive and nerative ions. Coitinuous measuremsnis of large ion content and
total nuclei per unit volume will also be obtained.

B. The results of the above data will enable a pilot to know when he is
approaching a radioactive cloud. The tests will also detemine how soon
a plane which approaches a new radioactive cloud must turn aside before
receiving serious contamination. Cround contour work will determine how
soon the area where blast occurred will be inhabitable. This work is a
continuation of previous experiments, wiich are of a continuing nature.

I1. Methods

A. Before the blast conductivity measurement will be made to determine back-
ground value for the surrounding area. After the blast planss will first
search for the cloud. After finding it the experiments will be carried out
in and around the cloud. :

B. 1l. Diffusion of the cloud shortly efter the blast (1 or 2 hours) will be
deternined by measuring the variatiocn of atmospheric coanductivity as e
function of distance near the edge of the cloud.

2. Measursment of the time rate of change of conductivity in the fringes
of the cloud for several days after the blast will give tho rate of
cloud diffusion. The vertical and horizontal diffusion will be of
particular importance.

3. Measurements will be made in order to map contows of radiocactive
intensity as a function of time over the island where the blast occurred.
From this can be determined the time rate of decay of radioactivity and
the variation ia intensity as s function of distance from blast area.

4. Determination will be made of cloud contours and its possible disinte-
gration into smller radicactive clouds. During this time the variation
of height and width of the clouds with time can be measured. Also the
position and speed of cleoud will be determined.

5. From the above experiments estimates can be made of the total radioactive
content of the cloud. ’

C. These measurements are not derendent on an estimate of the expected yield of
the weapon. The time and date of the tests are not too important.
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Quiminining

III. Details of Progress to Date in Experimental and Theoretical Work

A.

The previous theoretical and experimental work of Drs. Wait, Gish, and
others has shown that the presence of radioactive matter in the air can
be detected from measurements of electrical conductivity in the atmosphere.
This has been found more effective then eny other existing method for de-
teoting the presence of a cloud, of mapping its contours, and of deter-
mining from point to point the amount of radioactive matter in the cloud.
This indieates the desirability of using conductivity equipment for such
purposes. Several condustivity measuring units have been built. Con~
ductivity apparatus has been installed in a B=l7 for preliminary tests.
Background measurements of conductivity have been made at different parts
of the country. The diurnal variation and variation of conductivity with
altitude have also been observed. The results have been compared with
those of previous workers and found te be in good agreement. This group
will participate in experimemts at Los Alamos in the next few months. From
the simulated blasts we hope to cbtain the order of mapgnitude of results
to be obtained in the Pacific tests. This will aid us in making the pro-
gram more specific.

IV. Personnel Requirements

A.

1. Five civilien scientists and three military scientists having officers
rank. The duties of the civilians are to plan the details of the experi-
ment and to participate in obtaining the data. The duties of military
officers are to participate in obtaining the data.

2. Two military officers, ocm for each B=-50 aircraft. These men are rad
safety officers who will fly with each mission and they will measure
the radiocsctive contamination of the aircraft - to be furnished by
TG 3.4.

3. TFlying Personnel.

a. Two complete crews for B-50 aircraft. The number of officers and
men will be from 9 to 11 for each ship. (AMC)

b. An officer pilot for the L-13 aircraft. (TG 3.4)

4. The solentific personnel will be furnished by the Geophysicel Research
Directorate of Air Foroe Cembridge Research Laboratories, Cambridge,
Masa. Four of thess are on hand. The others will be proocured from
Carnegie Ingtitution of Washington, D. C. The military flight personnel
will be furnished by the Air Materiel Command. The three military
scientists will be made available by the Air Force. The two rad safety
officers are to be furnished by Task Group 3.4.
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B.

1. At the present time, this project is engaged in an active research
program on atmospheric electrical conductivity background. Three
flying officers, 2 enlisted airmen, one project officer, and 4 scien=-
tific personnel are presently assigned to the project. These tesis
are being conducted with a B-17 and a B=29 aircraft instrumented with
small ion conductivity chambers. Plans are undervay to have these
personnel and aircraft participate in some AEC simulated bomb tests
to be held within Los Alamos area and also some radioactive pollution
tests to be conducted by the U.S. Army Chemical Warfare Service. In
both of these tests, the measurement of electrical atmospheric con-
ductivity will be used to determine the degree and contours of radio-
active ccntamination on the ground. The rate of diffusion in space
of the rediomctive cloud will also be studied.

V. Instrumentation and Ccuipment Requirements

A.

B.

D.

(a) 5 each small ion conduetivity chambers with electrometers and
recorders

(b) 2 each larpe ion conductivity chambers with electrometers and
recorders

(¢} 2 each atmospheric nuclei cownters

(d) SCR 584 Radar (ground based)

(e) Loran naviration system or equivalent

(f) 2 each B-50 aireraft and 1 each L-13 aircreft

The conductivity arparatus will be installed and checked on the two B-50's
and L-13 aireraft within the continental U. S. three to six months prior

to the tests.

The SCR 584 radars are already planned to track dromes which will partici-
pate in the test. The availability of this equipment for tracldng air con-
ductivity aircraft after the drone flights are completed will have to be
determined.

It is assumed that Loran facilities are available in the Pacific. This
will have to be deétermined because it is essential for long range navi-
gation when aircraft are tracking the cloud. Calibration will consist
primarily of measuring the conductivities of various altitudes and of
flying some simulated patterns by the B~-50's. Flying the patterns will
be coordinated with the radar and Leran groups.

None
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VII. Logistics
A. Sea 1lift.
1. Aireraft should reach forward base 14 days before test.
2. Return shipment can commence 21 days after tests.
B. Air lift.
1. Nonme (will be handled by prcject aircraft).
C. Sea lift - None.

D. Air 1ift. Will use project aircraft for airlift.

E. Logistic Problems. Nome, other than B-50 maintensnce at Kwajalein and
L-13 maintenance at EZniwetok.

VII1. Collaboration

The collaborating agencies are: ASC and AFOAT-1l. The data will be collected
for AFOAT-1 and for the Geophysical Research Directorate of ‘the Air Force
Cambridge Research Laboratories, Cembridge, Massachusetts.

IX. Responsibility

A. The responsible person will be lir. S. C. Coroniti of AF Cambridge Research
Laboratories, Base Directorate for Geophysicel Research.

B. Mr. Samuel C., Coroniti
Atmospheric Physics Laboratory
Base Directorate for Geophysical Research
Air Force Cambridge Resgearch Laboratories
230 Albany Street
Cambridge 39, Magsachugetts

X. Funds - This is sghown in fiscal chart under Program 4.

XI. Facilities
A. Power facilities
l. 28-32 volts D.C. at 100 amperes total power 3.2 K.W.
2. 115 volts 60 cycle total power 2 K.W.

3. 115 volts 400 cycles total power 3 K.W.

4.6«6
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B. Communications
l. Power - None
2. Special communications

a. Comunication frequencies for 2 each B-50 alrcra.ft and L-13 air-
craft on both HF end VHF.

C. Laboratory space and other facilities on Kwajalein:
1. Laboratory space. Area - 240 square feet.

a. Two 6 foot laboratory work benches having the following
electricel outlets:

6 - 115 volts - 60 cycles

4 - 24 ‘VOltB - DOC.

4 - 115 volts - 400 cycles.
b. Drawing - Submitted separately.
c. 5 laboratory stools

d. Storage cabinet. 7 ft x 3 £t x 2 ft. Must have 2 shelves,
2 £t apart. Cabinet must have doors with lock.

e. Compressed air desirable but not necessary.
f. Water
2. Office space at Kwajalein
a. Area - 360 square feet
b. 7 desks
¢. Phone facilities - at least 2 phones.
3. Forward area transportation Kwajalein

1 staff car
1 Jeep

These will be used for transportation and cargo hauling to and from
various parts of the Island, especially from Headquarters to the air field.

XII. Remarks by Project Officer - None
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cervaln minerals, Notaoly tne alkall natiges, as a SULY
of exposure to ionizing radiation. Measurements will be
made of the change in flourescence of activated phosphate
glasses similarly exposed. Other effects of the radiation
of these "crystals” and "phosphors™ will be observed or
measured.

3. Test and evaluation of portable survey instruments for measur-
ing radiation intensity of contaminated areas resulting from Atomic experi-
ments,

k. Evaluation of a mobile radiological field laboratory containing
equipment for determination of the necessary information for formulation of
an estimate of the hazard in occupying a contaminated area, including nature,
quantity, energy and decay rate of contamination, etc.

B, It is planned to analyze the behavior and operation of the devices
listed above for military adequacy and to determine necessary modifications,

l. The experiment is designed to evaluate various minerais Yor use
as integrating dosimeters. It is desired to determine the accuracy, constancy,
reliability, adequacy, and overall practicality of such "crystal dosimeters"™
when used to measure the intensity of ionizing radiation with the wide energy
spectrum associated with atom bomb detonation., The mineral dosimetry experi-

ment is an extension and modification of an experimental project in progress
at NRDL,

2. Dosimeter data to be obtained as a result of the experiment will
be used to determine the adequacy of the instruments with respect to the fol-
lowing:

a, Tactical uses and applications,
b, Sensitivity and accuracy.

c. Stability and reliability,

d. Blast, pressure, heat and light,
e. Physical design.

Sel = 2
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f. Component stability under irradiation.
g. Energy dependence,

h. Decontamination,

i. Saturation,

3+ Reusability

k. Shielding.

II, Method

A. General Method. It is proposed to use, test, and evaluate individual
dosimeters, portable survey instruments, and a radiological field laboratory
under conditions following atomic detonations. Dosimeters will be placed at
stations, the locations of which are to be determined by expected gamma dosage,
prior to each detonation and read as soon after each event as possible. The
stations will be located as follows:

Station Dose
1 5 re
2 25 r,
3 50 r,
k 100 r.
5 200 r.
6 500 r.
7 750 r.
8 1000 r,
9 3000 r.

Some dosimeters will be carried by the Rad-Safe monitors and others
placed on panels mounted inside drone aircraft. Survey instruments will be
carried into the area after the detonation. The radiological field laboratory
will be stationed outside the area expected to be affected by the explosion,
Personnel will bring samples, etc. to the laboratory for analysis.

Sel = 3
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bers correspond to those assigned under I1I.A.,
above, The results obtained will be compared with
official dosage data,

It is intended to secure the dosimeters on panels
approximately 30" by 30" and secure these panels

to upright stakes approximately S5 feet high. De-
tailed construction of the panels is now under
consideration and several different types of panels
and mountings are being investigated. Locations of
the stations are based on an estimated gamma dosage,
The expected yield of the weapon will fix the ac-
tual distance from ground zero. The stations and
dosimeters to be located at each station are as fol-
lows:

Station 6 - Estimated dosage 500 r.

Polaroid 3-Step = 50-100-200 r.

n Multi-Step (High) = 10500 r.
Conventional Photographic Badge.
Ansco Print-out Dosimeter.

Crystal (color) 5=-200 r.

Crystal (conductivity) 1-200 r,
Chemical = L=Step =~ 25-50-100-200 r.
DT=43/PD = 5-50-500 r.

Station 5 - Estimated Dosage 200 r.
Polaroid 3-Step = 50-100-200 r.

S
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(v)

(o)

AN/PDR=24 - 550 r,
IM=33/PD = 0,5~5-50 r,
K. K. 161 - 50 !‘.
Victoreen = 100 r,

Station 1 - Estimated Dosege § re

Polaroid Multi-Step (Low) = 0,5-25 r,
Conventional Photographiec Badge
IM=35/PD = 0,56-50 r,

lLandsverk = 50 r,

KQ K. 161 - 50 !‘.

K. Ko 141 =« S5 r,
Xe Xo 181 = 10 r,
AN/PDR=24 - 550 r,

Twenty (20) of each of several of the lower

range types will be carried by rad safe monlitors,
Two instruments of each type will be carried by
each Rad-Safe monitor, but not all types will be
carried by each monitor. This procedure has been
ooordinsted with the Radiological Sefety Officer,
Brig, General J. P, Cooney. The types to be

used are listed in paragreph V,

Dosimeter panels carrying several type dosimesters
will be installed in the drone plenes which will
fly into and around the cloud following zero time,
Each panel will messure 20" x 22", Dosimeters

to be mounted on these panels sre listed in
paragraph V,

(2) Experimental epproach

(a)

Equipment will be prooured, tested and calibreted
et SCEL to obtain the following data prior to
shipment to test site:

le Senmsitivity

2, Energy dependence

3. IﬁQkBSQ

sm“
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2,

3.

4.

Se

6.

Each dosimeter will consist of a orystal
(probably embedded or "potted" in lusite),
the whole encased within a light-tight
box of aluminum or bakelite, The box will
probably be e oylinder sbout en inch in
diemeter and three inches long, It will
be provided with lugs for mounting on a
panelboard or standard.

The dosimeters will be celibreated and
packaged at NRDL precisely as used in the
fisld, The calibrfation will include,
besides dosage dependence, such variables
as energy dependence (the effect of the
frequency of the ionizing rediation),
temperature dependence, color stebility,
and the effect of radiation rate,

It is expeoted that vertical instrument
boards or panelboards will be erected at
various stations, end that the dosage at
these stations will be measured, For
the purpose of this experiment the NRDL
wishes to place five orystal dosimsters,
one of each type, on the panelboard at
each station,

Dosimeter stations will be located so as
to provide the following estimated dosages
(station numbers refer to stations listed
under IT,A)

Station Dosse

50 r,
100 r.
200 re
500 ro
750 r.

1000 ro
3000 re

o I

The orystel dosimeters will be exposed
to the total radietion of the weapon,

S——
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They will then be demounted (never

letting them out of their light-tight
boxes) snd their color intensity measured
with s densitometer or photofluorometer
under the conditions prescribed by the
calibration. In the case of the phosphors,
the change in fluorescence will be
moasured with a fluorometer,

7e Other suitable physical characteristios
of the orystals may be observed or
moasured for purposes eof check,

8, It is proposed to supply ebout four extra
orystal dosimeters for mounting on the
drone airpleanes = two on esch of two
sir-planes, The imnstruments should be
mounted at places where the total radie-
tion is messured by other meemns (e,g., the
high intensity rete meter used in Project
8.,8)s If this is carried out, no speciel
preparation will be required,

2, Portable Survey Instruments,

ac FMve (5) of esach type of portsble survey instrument will
be tested., The imstruments will be carried into the area
at the earliest practicable moment after the event to obtein
dosage rates, This test will not be part of the radiological
sefety monitoring operation. The instruments to be used
ere listed in paregraph V,

3. Radiological FPield Laboratory, _This laboratory is e truck K53
(24-ton, 6 x 6, with van body) modified to sccommodate equipment for
analysing water, eair, and ground samples for checking alpha, bete, and
gamme contemination (energy, quantity), measurement of decay rates, etc.
In military situstions the deta from the field laboratory will be furnished
to the Radiological Defense Officer for his use in advising field ocommanders
on radiologiocal matters, The laboratory is designed for solution of
problems not solvable by rediac equipment issued to lower echelons, The
field lsboreatory includes a ome~ton trailer containing e gasoline power umit,
The laboratory does not contein running spares other than for field labore-
tory equipment, It is planned to leave the field laboratory on Parry
Island and bring samples, eto, from the test area to the laboratory for

analysis after each event,
s Y ———.
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III.

Ce Dependance on Yield of Weapon

The actual locstion of the three (3) stations listed in paregraph
I1,Bols0.(1) above, will be dependent on the expected gsmms rediation from
the weapons,

The orystal dosimeter stations will be so located as to give
sufficient dats for determination of the objectives listed under peragraph
IJ{.Z. above,

Details of Progress to Date in Experimental and Theoretical Work

A, Equipment will be tested only where it is either impossible or
impractical to carry out tests under controlled lsboratory conditions,
Controlled lsboratory tests will be carried out on dosimeters, survey
instruments, and a rediological field laboratory to insure that the
equipment has met sll requirements that can be checked except under
conditions incident to atomic weapons blasts, The results will be used to
either improve equipment or define surther needs, Much work has been con-
dusted at previous atomic weapons test sites using and evaluating radio-
logicel instruments, As & result, certain devices were abandoned, others
evaluated as promising and the many practical lessons learned from the
Rad«3afe progrem have been incorporated into instrument design. The
evaluation and test of radiological instruments is pert of a continuing
program directed toward the design snd development of radiological instrue
ments satisfactory for issus to military and civil defense orgeanizations,

3, Dosimeters have been developed to the point where they are
adequate for Industrial use under controlled conditions, with very low
permissible dosages and dose rates and rediation of known energises,
Military dosimeters, however, require use under uncontrolled conditions
of dosage levels approaching and even exceeding lethal amounts at very
high dose rates and unkmown energies. Controlled laboratory experiments
cannot provide the dose rates and the wide range of energies which result
from an atomioc detonation. The range of energies and the dose rates under
which military instruments will be used cannot be simulated, but can only
be provided by actusl atomic explosions, The tests are designed to
evaluate newly develoved dosimeters under these conditions, The results
will be used to guide further development.

8¢ NRDL Dosimetry Progrem,

(1) Various materials have been studied for the
effects of the various varlables involved in

S‘!F.Ii.ﬁ‘?
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(2)

(3)

(4)

(8)

orystal dosimetry, The data obtained however,

are insufficient to make proper decisions as to
what is wanted for crystal dosimeters in the ABD
test,

Xevetron (see Project 6,5) is needed to supply
much of the missing information., It is anticipated
that more definite information will be available
sbout 1 July 1950 on mineral dosimeters,

Material Effeot,

Crystals of the following four alkall halides
have been investigated:

Sodium Chloride
Potessivm Chloride
Potassium Bromide
Lithium Fluoride

In eddition, silver bearing phosphate glasses have
been exemined,

Dossge response,

For each of these four orystals, the change in
oolor density resulting from varying total

dosages of radiation has been determined at only
one energy range of the spectrum (250 K.V. Xerays).
The radiation rate was held fairly constant and the
total dosege veried by verying the length of time
of the exposure,

Ensrgy dependence,

For each of the four crystals the change in color
density resulting from the constant dosage of

500 r, was determined at various energiss, Only
the region from 250 X,V. Xerays down and the gamma
ray region in the neighborhood of 1 M.e.v, have
been explored,

Sensitivity,

S,
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obtained must be extemded snd themn critically

evaluated for use in so wide an energy spectrum as

that resulting from ABD,

(6) The color stsbility of each of the four corystals
was investigated. The study measured bleaching
(P=center decay) in the derk up to 2 week, (KBr was
found to be particularly bad, KCL and NaCL poor.
and LiFl to be very stable for the week tested,)
Since bleaching {s believed intimately oonnected
with thermal agitation of the orystals, it is
desired to investigate the effect of temperature
on blesching charscteristics,

(7) Temperature dependence has not been investigated,
It was felt that the effect of the primary variables
should be evaluated first,

(8) Rate of radiation dependence has been investigated
only for the range from 100 r per minute to 17000 r
per minute, In this range nc appreciable effect
was found, A thorough investigation of the effect
of high rate of radiations will be possible with
the Kevatron (see Projesct 6,5).

(9) Saturation of the orystals, it has been found,
ocours at such high total dosages (millions of
roentgens) that it hes been of no interest in the
laboretory, However, it would be desirsble to
have some information as to where saturation ocours
for the large dosages that will result from ABD,
The Kevatron (see Project 6.6) should prove of
value here,

s S ———
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(3)

(4)

p—

to 1/4, 1/2 and full scale readings of the dosimeters,
The panels will be supported so as to "ride" with

the shock wave to reduce impact effects and more
scowr ately reprodwe conditions of dosimeter usage
by personnel. An alternate type arrangement is being
considered which would permit complete blast shield-
ing, This would consist of hemispherical aluminum
shells aimilar to those whioch will be used to house
animels during the test. If room is available
within the animsl shelters, then these same shelters
san be used, In this type shelter, the wooden panels
oan be replaced by simple canvas belts with suitable
pookets. Pending further information, plywood panels
painted white snd supported by 2 x 4 wooden supports
sunk into the ground will be used,

Drone Panels,

Twelve plywood mounting penels approximately

22" x 20" snd weighing 16 pounds will be prepared,
Mounting straps or clips will secure the dosimeters
to the panel, Dosimeters will be moumnted on both
front snd back sides of the panels to reduce arees of
panel, There will be sufficient room for supporting
brackets,

Ground and Drone Psnels - General,

(a) Desipgn of panels, shock mounting, color,
method of holding dosimeters to panel, are
sub ject to change depending upon the nature
of information received concerning shock,
blast, over-pressure, temper ature, etc,

(b) Five of each type dosimster will be mounted
on each panel, i.e, 60 instruments on the
drone panel representing 12 dosimeter types.
This will increase the value of data taken
in that variation of response among
dosimeters of particular types, variation
of response among dosimeters of different
manufacture and statistical variations in
response will be observed,

Ay
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IV,

(5) Point-Check Calibration.

Tentative design, now under considerstion, will
include a shielded 4-curie source of Cobalt 60,
Dosimeters will be symmetrically placed about
the source which will be remotely controlled by
mechanicsl meens, This method will allow good
geometry reprodusibility, and will provide for a
check before and after field exposure, It is
contemplated that each instrument will be checked
st the mid-point range, In the case of 3~range
dosimeters, checks will be made at the mid-point
of the intermediate rmge,

2, Considersble effort has been put into the development of
survey instruments to meet militery requirements, Current instruments
wlIT detect beta radiation snd measure gamme dose rates from beckground
to 50 roentgen per hour. Instruments under develooment will extend the
garmme dose rate range to 500 roentgen per hour., The above described
field test of survey instruments will provide results which will be used
in the further development of survey instruments, All survey instruments
to be tested have been ordered,

3. The radiological field laborstory will be used to provide
radiological messurements which ceannot be made by dosimeters or survey
meters, It must provide these measurements under stomic or radiological
warfare, WNo tests have been conducted to date because equipment has not
been availsble, It is planned during calendar year 1950 to conduct tests
at restricted Atomic Energy Commission areas and at Dugwsy to determine
the military effectiveness of a model of the field laebaratory now under
development, Conditions at these sites approach those of radiological
warfare, Conditions spproaching these of atomic warfsre can be provided
only by an stomic explosion. The field laboratory is in process of oon-
struction by the Signsl Corps Engineering Laboratories,

Personnel Requirements

ARMY

A, The tsble whioh is appended 1lists peraonnel required by the Army at
the test site, Detailed description of the duties of each position is
given in the following parsgraphs,

501 - 15









3., Portsble survey instruments: Five (5) of each type will be
used in comparative tests:

AN/PDR-T1 Tonizetion Chamber

AN/PDR-T2 Geiger Counter

AR/PDR-23(XE=1) Ionization Chamber
AN/PDR-23(XE~2) Tonisation Chamber (Probe type)
AN/PDR=23(XE~3) Ionization Chamber (Probe type)
AN/PDR-274 Geiger Counter

AN/PDR-T1 (modified for alpha counting)

4. Individual dosimeters:
8 The quantity of dosimeters indicated below will be required:

Pooket Chambers

L=-50 Landsverk 50 r - 25

L=50 Lendsverk 200 r - 100

Victoreen - 100 r - 100

DT-43/PD - Beckman ~ (5-50-500 r) = 105

Pocket Electroscope

K-141 Kelley-Koett 5 r - 10
K=151 Kelley=Roett 10 r - 10
K~161 Xelley-Koett 50 r - 100
TM~33/PD Beckmen (,6-5-50 r) - 120
AN/PDR~24 Victoreen (5 - 50 r) = 100
IM=9A Kelley-Koett (0 - 200 mr) - 30

4
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ARMY,

test instruments:

1.

Dosimeters

Landsverk
Victoreen

L=50 Landsverk (200r)
DT~43 Beckmen (5-50-500r)

(50 r)
(200r)

K-141 Keleket (5r)
X-151 Keleket (10r)

K-161 Keleket (50r)
IM~33 Beckman (0,5=5-50r)

Sept 50
*200t 50
*sSept 50

Aug 50
*sSept 50
**Sept 50
*sSept 50

Aug 50

**These items are commercially avallable,
*These items may not be available in time for testing,

A number of the above items are commercially availsble and will be procured
None of the development items have been procured but it is
expected that 90% of all dosimeters will be procured by November 1950,

immediately,

2.

(scalers, count rate meters, geiger counters, etc.) are available snd are
being assembled into a working unit,

available in time for the proposed tests will be substituted for present

50

AN/PDR=24 Victoreen (5-50r) Aug

Polaroid segregation dosimeter (50-100-200r) Aug 80
Conventional photographic dosimeter (0-200r) #*+Jjul 50
Ansco print-out dosimeter Dec 50
Polaroid wide-range dos imeter Aug 650
Conductivity crystel dosimeter (1-200r) #ar 51
Color changing crystal dosimeter (5-200r) Mar 51
Chemical dosimeter (50-100-200r) Aug 50

Radiological Field Laboratory

The truck K-53, trailer power supply and component complement

commercial items,

complete,

Procurement of the sbove unit is estimated to be 75%

Militarized components that become

3.

Procurement of the sbove items is estimated to be 10% complete,

Survey Instruments

AN/PDR=T1 (revised) Jun S0
AN/PDR-T2 (revised) Jun 50
AN/PDR-23 (XE-1) Jun 50
AN/PDR-23 (XE-2) Jun 50
AN/PDR-23 (XE-3) Mar 51
AN/PDR-25 Jul 50
AN/PDR=27A Dec 50
AN/PDR=T1 (Modified for alpha) Ost 50

L

o1 ~ 21

The following is a schedule of the expected availability date of the
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VII.

3 n

instruments with the exception of AN/PDR-T1 and AN/PDR-T2 are considered es
partislly developed.

Fo Measuring instruments required by NRDL are commercially availeble end

will be ordered. Crystals are not commercielly aveilable, It is possible
that commercial vendors mey be able to menufacture and package the required
orystel dosimeters, This matter is contingent on research now in progress,

Ce No Armed Forces equipment will be required,

He The equipment and instruments required will probably heve to be built

by Signal Corps Engineering Laboratories, NRDL or Fecilities available to
thege laboratories,

I, Laboratory investigetions of materials will continue by NRDL. A decision
is expected sbout 1 Aug 50 as to which meterials sre to be selected as the
most promising for the field test of crystal dosimeters,

Logistics
A, Sea Lift

A1l Army materisl cen be shipped by ses, All materiel should reach
the forward area by D-15, Logistics are ss follows:

Army Navy Total

Measurement Tons 128,.4 0 126 .4
(40 ou/ft x 1 m/t)
Weight, lbs, 34,000 0 34,000

All material will be returned and shipment cen begin on G#5,
Be Air Lift

Not required for Army material,

l, Instruments and equipment to be used by NRDL, packaged ready
for shipment, will weigh sbout 300 pounds, It is vital for

~———
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S« Chemioal Corps
4, Navy Bureau of Ships

Coe Dats will be svailablo to and may be used by the following:
1. Department of the Revy
2+ Department of the Alr Ferce

3o Other Agencies of the Department of the Army
4, Various Civillan Defense Agencies

IX. Responsibility

A, The Signel Corps Engineering Laboratories, Fort Mommouth, New Jersey,
end the Army Chemicel Center, Edgewood, Maryland, will have responsibility
within the Army and the Naval Radiological Defense Laboratory within the Navy
for carrying out the experimesnt, collecting date, snd reporting it, through
the Project Officer to the Program Director. Dr. Re A, Welss, chi.of Nucleonies
Section, Evans Signal Laboratory, Belmsr, New Jersey, is supervising the
research snd development of the equipments to be tested, Lt., Col. E. G. Benmett,
my Ch » Eagewo aryiand, is supervi81fiz thé Chémicai Uorps
ofi‘ort under Projesct 5.1. Dr. Paul Ce Tonpkina, Associate Scientific Direstor,
Nevel Radiological Defense Laboratory has responsibility for carrying out
the experimentsl work of NRDL., Mr, A. Loveff, Bureau of Ships, Navy Depart-
ment coordinates the Nevy program,

Be Lt.Col. Earle F, Mitchell, Evans Signal Leboratory, Belmar, New Jersey has
responsibility for project. Further details can be obtained from him.

I. Funds

This informatiom 18 conteined in fiscal chart, page 5-2,

XI, Facilities

A. Power, Laboratory space should be equipped with 60 oyole, 120 volt
single phase, The Field Laboratory has its own power supply. Maximum
requirements are 10 KVA,

Be Communications, No timing signals or speciel communications required,

501 = 25
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PROJECT 5.2
EVALUATION OF ATRRORNE RADIAC EQUTPMENT

I. Object of the Experiment

»

4. The Department of Defense desires to conduct field tests on four
airborne radiation detection instruments. These instruments are
droopable gamma intensity telemetering equipment (AN/USQ-1) and
(AN/ARE-29), surface radiation intensity survey equipment (AN/ADR-4),
radiocactive cloud detector and tracker (MX-1117). ‘hese instru-
ments are being developed in accordance with the reguirements and
characteristics determined by the Armed Forces Special Weapons
Project Instrumentation Committee. This test and evaluation cannot
be accamplished except in conjunction with an actual atomic bomb
explosion,

B. As stated above, the primary purpose of this project is test and
evaluation of Airborne Radiac Equipment, However, the information
obtained will also be of value in determining gamma radiation
intensity, distribution and decay characteristics in the blast
area.

The aerial survey to be carried out for the evaluation of the
surface radiation intensity survey equipment is a continuation
of the experiment conducted by Dr. King at Operation Sandstone.
It is considered that all of the instrument evaluation is part
of a contimiing program.

II. Method
A. Briefly, the proposed field tests would consist of the following:

1. Drorpable gamma intensity telemetering equipment -

This test would reguire the dropping of a number of trans-
mitter units into the crater area as scon as practicable

after the blast. The airplane dropping these units would
contain the receiver and would remain in the area for several
hours to monitor the transmitter units. Information received
would be of value in correlating the readings obtained by

the surface intensity survey equipment, and also in determining
when the crater area could be entered with safety.

Thiz document containz in‘srmation affe~ting the
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V. Instrumentation and Equipment Reguirements

A. All instruments and equipment to be used have been previously
described,

B, All instruments and equipment will be assembled and instalied in
the aireraft in the zone of interior and flown to the test site.

VI, Present Status of the Equipment and Instruments Required to Perform the
Experiment

A. All of the subject instruments have either been developed or are
in final development stages. Present plans call for delivery of
all of these instrurments by late sumer 1950, The P2V and B-17
airplanes will be available in the near future. It is expected
that all aircraft modification and instrument installation will
be completed by the end of the calendar year 1950,

VII. Logistics
A, Sea Lift,

1. Four (4) M/T will be required for sea lift. This equipment
should be at the forward area 20 days before test Dog.

2. Same amount will be required for return shipment. Shipment
can start 10 days after test George.

B. Air Lift.

All equipment to be forwarded by air will be transvorted in the
planes to be used for the project.

C. Sea Lift (Personnel).
1. It will be required that onc man be furnished transportation
by sea lift. It is required that he reach the test area twenty
days before the date of test Dog.

2. Return transportation by sea lift will be required for one man,
He can commence return 6 days after test George.

- -
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VIII.

D. Air Lift (Personnel).

1. The remaining 13 people will be transported to the test site
in the planes to be used for the test.

2. There will be no roll-up involved in this project. Planes and
persormel will commence return immediately after test George.

Collaboration

This is a joint Navy = Air Force project.

Responsibility
[4.Cdr.John H. 7err .
A.  Cédpe-LK.Bliss has been designated the project officer for this
experiment.
Lf, Cdr Sohn H Terry
B, Cdm—In¥—Bitss, Bureau of Aeronautics, Department of the Navy,
Washington 25, D.C., is responsible for this project and further
details can be obtained from him.
Funds
This information is contained in the fiscal chart preceding the program.

Facilities

A. Power, 28 volt d.c. and 115 volt, 400 cycle, a.c., will be required
in the laboratory space used for instrument maintenance. These
voltages and frequencies will be furnished by the using agencies.

B. Communications.
1, No timing signals will be required.
2. Special requirements,

a., 5 frequency bands, each 2 megacycles in width, will be
required for the gamma intensity telemetering equipment.

b. This equipment will cover the frequency range of fram 160
to 172 megacycles,

¢. Pulsed frequency modulation will be used.

d. Band width - 160 to 172 megacycles.

e. It is expected that this equivment will be used intermit-
tently from approximately + 1 hour to + 4 days after each test.

G
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In addition to this, communications will be required on standard
aircraft frequencies,

Laboratory Space and other Facilities., It is considered that all

necessary laboratory facilities are included in the proposals which
have been drawn up by the Program Director.

Forward Area Transportation. One jeep will be required for personnel
operating in the forward area.

5.2-5
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PROGRAM 6

PHYSICAL TESTS AND MEASUREMENTS

Director: Lt. Comdr. Viotor Delano, USN, Thisy
Los Alemos Soientific Laboratory N,
20 Le ;

Project Officers: 6.1 - Mr. John P. Mitehell, Army Chenmical Center, Maryland;
6.2 = Dr—Paul—G+Tompkins,—dRD,—SENSY—SarFrancizco;—detif.;

643 = Dre—iee—ia Dolsesso, Balliebics RESGATcH LADUrzberies,
Aberdeen—-Proving—Grounds—Maryland;

- De.—Paul C, Tompkings

4

5 - Dr.Paul-C.Toupliass

§ - Mr. Elmer H. Engquist, Army Chemical Center, Maryland;

7 « DrePeauwk—€T Tompisass

8 - H

9 - Lt. Col. Frank H. Steadman, Office of QMG, Washington, D.C.;
1 1

0 - e B b Xurpeh—Army-Chenloal—Genter;—Marytends
OBJECTIVES OF THE PROGRAM:

In general, the objectives of this program are to determine many physical
effeots and charsoteristics of an atomic bomb detomation of which relatively little
or nothing is presently known and that would be of value in defensive planning as
well as in continuing analytical and leboratory work in the United States. The
interested agenoies are the Air Force, Army, Navy and, to an extent, the Atomio
Energy Commission. The objectives of the individual projects is defined in the

" project write-ups following.

PROPOSED LABORATORY SPACE AND FACILITIES:

Included in Program 6. See pege 5-3.

applicable Federal lawe.

Projcd officers: 6.2 P Andrew Guthat, USNK.DL, San Franciscs, CulH.
3  Mr. NMrmen WN. Arnold sl APS Mory/and
6 Dr. Frank R f/o/Jrn/ USNVROL, Sem Fr’pncisu/ Gl
¢.S M. & Tochikn, Usnwrol, Ssn Franciscs Colif,
¢.7 P L.W. Lerner, “ . - e
6.8 Mr. Glorgt Koch * . " ~
C.10 Mr. Frink 6. ort #ec, Narylond

siniinininingd
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particle size with chemical camposition, total radiocactivity, and the chemical
conditions under which the radiocontaminants exist in the cloud.

S. Chemical analyses and particle size measurements of the samples will
show whether previous non-isokinetic methods of particle collection provide
samples which are representative of the cloud.

6. Gross decay curves of such representative dust samples will provide
data for predicting the gross decay rate of a cloud which might settle out in the
habitated regions as a result of a nearby atamic burst. It will also indicate
whether or not serious fractionation of the fission products has occurred,

IT. Method

A, General method

Each drone aircraft will be equipped with apparatus designed to obtain
representative samples of the cloud for the determination of cloud particle size
and distribution. In view of the limited laboratory facilities at the test site,
no extensive field work will be conducted there. The samples will be shipped by
air to the Army Chemical Center, The Naval Radiolorical Defense laboratory, and/or
their contractors for extensive investigation.

B. Detailed

1. The Chemical Corps will equip each drone aircraft with the following
apparatus for particle size distribution determinations:

a, One (1) modified cascade impactor, designed to separate the
particulate contaminant into four (L) size fractions,

b. One (1) centrifugal conifuge designed to separate the cloud
contaminant into a continuous spectrum of particle size fractions

c. One (1) snap sampler of approximately ten (10) cubic foot capacit
which will be designed to obtain a cloud sample for ultimate anal
which will include gaseous and particulate determination and micr
chemical and radiochemical analysis,

d. Sampline will be done isokinetically, as far as practicable, base
on NRDL results in developing such an apparatus.

2. The Naval Radiological Defense Laboratory (BuShips) will devise and
equip each drone aircraft with two "isokinetic samplers" for collecting representa
ive samples of the particulate matter from the ABD cloud. This sampler is designe
to have an air intake stream parallel to, and equal in velocity to, the air streanm
irg by outside of the collector. After entrance through a small hole, the intake
stream is slowed by a widening in the collector and the particles in the stream ar
precipitated out. An electrostatic prepipitator and a thermal precipitator will b
used on each drone aircraft.

g,
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a. The two samplers to be used on each drune are expected to be
mounted on the underside of the plane with their axes parallel
to the line of flight and about five feet apart. These collec-
tors should be mounted with intake as far forward as possible,
in order to sample relatively undisturbed air in front of the
pl&neo

b. A collector will consist of the following principal parts:

(1) 1Intake nozzle

(2) Diffusor section

(3) Precipitator section
(L) Exhaust

(5) Venturi cowl

The intake nozzle will be a straight tube, the forward section

of which will be vaned-and conrected by means of a universal joint
and flexible rubber hose to the rear section of the nozzle., The
rear section of the nozzle will lead into the diffusor section
which will be conical in shape with a total erpansion angle of 6 .
From the diffusor, the air will enter the precipitation section

at a greatly reduced velocity duwe to the expansion in the diffusor.
Upon leaving the precipitator chamber, the air leaves the collector
via the exhaust opening at the rear of the collector. A venturi
cowl will be placed concentric with the exhaust opening in order
to provide absolute pressure at the exhaust which will be low
enough to compensate for the internal friction of the collector
and maintain the indake stream velocity equal to external air
velocity.

c. The precipitator section of one of the collectors on a drone
will consist of an electrostatic precipitator. The precipitator
section of the other collector will provide a source from which
to draw samples through one or mare thermal precipitators.

d. Power packs for the collectors will be mounted inside the fuse-
lage. Power packs will provide electric current at desired volt-
age for the electrostatic precipitator. The drone plane electric
power will also be required for operation of the motor for the
thermal precipitator and for heating its precipitating wires.

C. Dependence on yield of weapons

It is believed that the expected yield of the weapons will not exert
significant influence on the details provided in Part II (A) and (B). The date of
test is of importance. Any significant alteration in the direction of an earlier
test date could result in the inabllity to complete the preparation for this project.

III. Details of Progress to Date in kxperimental and Theoretical Work

A. Bacgground

s S
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to increase the flow rave of th;“génifuéé to 366 cc/ﬁinute.

B. Naval Radiological Defense Laboratozz

3

isokinetic air sampler are completed. The general features have opeen described

in the preceeding section. Models with varying inlet diameters and varying collector
lengths were made to permit experimental evaluatiun of the instrument. Arrange-
ments were made with Ames Aeronautical Laboratory, Moffett Field, California, to

test the aerodynamic properties of the isokinetic sampler. This study will soon

be completed.

2. siectromtatic Precipitator -~ Tests performed with a model electros-
tatic precipitator showed that high flux radiation fields do not interfere sign-
ificantly with the precipitator. A field created by one Mev. X-rays (100,000r/hr)
did not cause demonstrable change in breakdown potertial. Tests made in a Bowser
Cham er at simulated altitudes and temperatires expected in the drone planes show-
ed that the precipitator functions properly. Voltage requirements for operation
of the precipitator at various altitudes were measured. A test set-up was made to
measure the efficiency of dust collection of a model electrostatic precipitator
at varicus voltages under controlled air flow conditionse. It was found that the
corona (ion current) from a typical tapered central electrode was insufiicient
for efficient dust collection. The central electrode was redesigned to yield higher
jon current. First attempts with a sharp edged disc at the end of the central
electrode were unsatisfactory due to uneven distribution of the field which strung-
ly favored the nearest point on the wall of the outer electrode. A second design
of the ion current generator on the central electrode was highly successful. The
central electrode was increased in diameter to provide rigidity, to decrease the
distance of travel of particles, and to attempt to increase the unit field flux
between it and the outer electrode. The central electrode was then terminated in
series of pointed wires, set as spokes at the end of the electrode. Each point
had, in series, a resistance which prevented any point from discaarging a dis-
proportionate amount of ion current. The resulting uniform corona precipitated
the dust evenly. Latest tests indicate that the original design is preferable when
suitably modified. A central electrode in the form of a thin wire appears to give
satisfactory results. Further tests are now in progress. Lxperiments were made on
the design of holding strips for electron microscope screens and glass slides for
collection of samples of dust for photomicroscopy and subsejuent size measurements.
Considerable progress was made in the development of a system for treatment of glass
slides to make them conduct electric current. Such a step was necessary to insure
the efficient collectiun of a rcpresentative sample of the collected particles.
Furtner experimentation is proceeding on this problem. Concurrently, optical and
electron microscopy techniques are undergoing evaluation. A statistically valid
method for combining optical and electron microscope measurements to provide an
overall size distribution was developed. Phase microscopy is being examined as an
adjunct =o optical measurement of dust particles,
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3., Particle collectiun tests to be made on the model electrostatic
precipitator will be as follows:

a. Determination of fractionation of particle size along the length
of the precipitator tube by making particle size distribution
measurements of particles deposited on optical and electron
microscope screens placed on the collecting wall of the precipi-
tator during runs in which air velocity and pressure are the sane
as those contemplated in the ABD sample collections.

b. Determination of efficiency of collection of particles at various
air speeds will be made by detsrmination of the proporticn of
particles stupped by the electrostatic precipitator to those
held by a filter which will be placed behind the precipitatcr.
This proportion will be measured by the use of radioactive phos-
phorus adsorbed on the alumina aerosul as a tracer. Ilron carbonyl
aerosols can be used on this meas rement, using chemical analysis
for iron as the means of following the deposition of the aerosol.

c. Tests (a) and (b), above, will be made using alumina and carbonyl
iron as aerosols to measure the effect of particle density on
precipitator performance. '

d. The efficiency of the precipitator will be tested under the in-
fluence of high intensity ionizing radiation, probably by use of
a high power, industrial Xi-ray machine as the source of ionizatiun.

L. Thermal Precipitator

Original plans called for the utilization of the thermal precipitator
for the collection of cloud particle samples for size measurement and for the
identification of time of entry into and exit from the cloud by the drone plane.
Further consideration of the objectives indicates that the rotating, oscillating
thermal precipitator would be extremely complex, The mechanical obstacles in tne
path of development of the device seem insurmountable within the time limitations
~~posed. It was therefore decided that the thermal precipitator would be used
solely for the collection of a representative portion of the ABD cloud particulate
matter for size measurement of the distribution of active and inactive particles.
Present work is directed towards increasing the capacity of the oscillating thermal
precipitator to insure that it will collect a sample of adequate size. An improved
type of thermal precipitator has been designed which, it is hoped, may be substituted
for the oscillating thermal precipitator. It was further uccided that identification
of time of entry into the ARD cloud by the drone planes cculd be determined best by
a large capacity jet impactor. As this latter instrument was not submitted to the
Joint Proof Test Committee for consideration previously, a brief will be prepared
describing it and a request will be made 1or authorization for its use.

C. Chemical Corps

Experimental evaluation of the apparatus planned for use in this test pro-
gram is underway with pre-cut size fraction of Algo + These fractions are for dia=-
meters from 20-10; 10-5; 5-3; and less than 3 mic oas. They will be set up as

6.1 - 6
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and low altitudes. The elements to be analyzed are near the peaks
and valley of the expected fission pruduct curve and should pro-
vide data on the degree of fission product contamination present,
ana serve as a reference four other collection systems.

aseous analysis for xenon and krypton. This analysis will be

undertaken by gas counting techniques and by studies on the
decay products.

Tracerlab also plans to carry out the following analyses on the
sample:

(1) Determination of size of active particles.
(2) Determination of activity as a function of particle size.

(3) Microchemical analysis for iron, uranium, and aluminum.

T ——e
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C. Additional data desired

Theoretical calculations on the expected activity level and particulate
concentration per unit volume; or pressure, temperature, time data from which
particle size calculations might be made,

IV. Personnel Requirements

A. Required at test site

1., Officers - 1 from NRDL available.

2. Civilians - Six (6) total; three (3) from Chemical Corps, three (3)
from NRDL. The duties of these personnel will be to install and test apparatus,
remove the samples collected, and pack the material for stateside shipment. One
person will be respansible for each of the irollowing apparatus; cascade impactor,
conifuge, thermal precipitator, electrostatic precipitator, and snap sampler. une
person will be an instrument technician who will install, service, and calibrate
the scalers and survey meters used on this project. The group will operate as a
team to remove the various samples from the drone aircraft.

3. Laborers - Four (4) - none available.
Time required - 150 man-hours.

B. Project work in continental United States

1. Naval Radiolozical Defense laboratory

a., Development of the ESP Unit:
1 Chemist from NRDL available.
1 PhysiciSt from NRDL available.
1 Technician from NRDL available.
b. Development of the Thermal Precipitator Unit:
2 Physicists from NRDL - 1 available.
c. Chemical and Radiochemical Processing of Samples:
1l Chemist from NRDL available.

2. Chemical Corps

a. L scientific personnel avajilable,

V. Instrumentation and tyuipment Requirements

6.1 - 8 5T






11 protéctlve equiﬁment wWill be designed, DULLt and Testéad I Tne zls
It is anticipated that samplers will be removed from the drone planes by remote
control,

VIi. Present Status of the Equipment and Instruments Required to Perform the

Eggeriment

A. Percent procured - none,

B. Orders placed - none,

C. Orders to be placed:

Cascade impactors - 1 July 1950

Conifuge - 1 Sept 1950

Snap samplers - 1 Sept 1950
Electrostatic Precipitators - 15 June 1950
Thermal Precipitators - 15 June 1950

D. Whether work will be contracted or performed by government facilities
has not been decided. Delivery will be scheduled for 1 August - 1 November 1950.

&. Partially Developed

1. Cascade Impactor Modification - complete in six weeks.
2. Conifuge Modification - complete in ten weeks.

3. Electrostatic Precipitator Design - 15 June 1550.

be Thermal Precipitator Design - 15 June 1950.

F. Commericially Available Equipment to be Procured

1. None of the equipment for sample collectors or precipitatars is
commercially available with the possible exception of the power packs. Development
of the precipitators will soon be sufficiently advanced to specify power pack design,
and data on possible sources of these items will be collected.

2. Three (3) Geiger-iuller Scalers, Nuclear Instrument and Chemical Corp-
oration. Order to be placed in two weeks, no delivery date known,

Ge Armed Forces Equipment

Arred forces equipment required will consist of protective clothing and
monitoring service for crews handling samples.

- e
o
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b. Chemical Corps

The Chemical Corps weight requirement is approximately 1000 lbs

per test. It is anticipated that the U.S. Air Force will provide
an aircraft for returning the snap samplers to Boston, Mass.
Utilization of this aircraft will be made to return selected
samples to the Army Chemical Center. It is anticipated this plane
will leave within a few hours after each test. The remaining
material is to be returned by air at the latest D43 days, E43 days,
-and G+3 days.

Ce & D, Sea Lift or Air Lift

Personnel
l, To Site - 7 Men - D=30
2. HRoll-up - 7 Men -~ G47

VIII.Collaboration

Collaborating agencies are:
A. Technical Command, Chemical Corps, Army Chemical Center, laryland.

B. Naval Radiological Defense Laboratory, Bureau of Ships, San francisco,
California.

C. AFOAT-1, USAF.

D. Tracerlab, Inc., Boston, Massachusetts.

E. Ames Aeronautical Laboratory, Moffett Field, California is assisting in
the aerodynamic design and testing of the sample collector. Samples collected will

be shared with the Los Alamos Scientific Laboratory.

IX. Responsibility

A, Chemical Corps will be responsible for accomplishing the test program,
collecting data, and reporting it through the Program Director to the Scientific
Director. Dr. Paul Tompkins, Associate Scientific Director, NRDL, is responsible
for the NRDL phases of the experiment.

B. Project Officer - James P. Mitchell, Technical Command, Army Chemical Cenfer,
Marylard.

X. Funds

This information is contained in fiscal chart, page 6-2.
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XI. Facilities

A, The facilities provided on Eniwetok as described in Los Alamos Scientific
Laboratory Letter SD-1382, dated 9 March 1950, will be sufficient for the project.
(see page 5-3).

B. Forward area transportatimn.

One weapons carrier for transportation of personnel and equipment between
the unloading area and the aircraft installation area.

" L,
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energy.

3. Determination of the influence of the environmental situation on
material damage to permit extrapolation from results obtained at Eniwetok to other

geographical regions. This will require a documentation of the environmental cocn-
ditions at the moment of the test.

4, Correlation between effects of small and extended radiant beams
on material samples (to obtain laboratory scaling factors).

5. Temporal observations of the development and propagation of fire
and flame under field conditions.

6. Analytical studies by the Army Ordnance Departmeht of the effects

of geometry on fire initiation in order to aid in the more effective planning of
field and laboratory tests.

7. Check of the predictions of the combustibility of common
structural materials with a small number of samples.

SECRET
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A. The project consists of two distinct parts,

II. Method

l. For an assessment of the ability to simulate in the laboratory
and measure the thermal effects of atomic bomb detonations on materials, the
general method will be to exposepretested materials and instruments at oper-
ationally important distances. Where this is feasible, protected instruments
will be placed to record the instantaneous environmental corditions so that
the important attributes of the associated detonation phenomenology can be
selected for future laboratory reproduction. Data derivable from NRL or
other measurements will not be duplicated.

2. The second part consists of the exposure of small samples of
common materials which are believed to be important as potential sources of
primary fire hazerd., Incendiary properties of these materials are being pre-
deternined in the laboratory as far as possible with available thermal sources.
Extrapolation from incendiary properties under conditions of varied geometric
configurations and particularly on exposure to an extended and collimated
radiant beam can be done only by means of the field test. Meteorological
instruments are being provided for recording environmental conditions. The

effects of the thermal field on the materials will be recorded photograph-
ically.

B. Proposed experimentation,

1. Proposed experimentation is designed in three parts:

(a) Continuing laboratory studies of materials, exposure

and evaluating techniques, measuring instruments and methods, and construc-
tion of field test equipment,

(v) Installation and testing of equipment at the field
site, Field analysis of the test conditions and the exposure results,
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"TABLE II. B.3

Site Distance
Zode Label (Approx.) Construoction Function Docunentation
g Engebi 622 1400 yds Excavation for Physical eharac- Self-recording
NML 1 raock teristios of
thermal radia-
tion (Passive
receivers)
5 Muzin 623 2300 yda  Excavation for Physical charac- Self-recording
NML and 2 racks and 1 teristios of
USNRDL blockhouse, thermal radia-
Construct 1 tion. Passive
concrete block- receivers and
house active instru-
ments, —
3 Muzin 62%a 2440 yds None Incendiary Motion Pictures (USNRDL)
USNRDL effects .
S Muzin 623b 2430 yds Camera House Photography of None
USNRDL incendiary array .
5= Muzln 624 2510 yds Excavation for As for 622 Self-recording
NML and 1 rack
USNRDL
3 MHZin ‘6_24‘ ﬁgg].o yd. *-—--—----o--Al fOI‘ 625!.-——--—--------—--#
USNRDL
s Muz’.n 62“5 m yd. +------------Aﬂ for Gm----------------q
USNRDL
I Xirinlan 3050 yds  Excavation for  Physioal ocharao= ~ Self-recording and
625 2 raocks and 1 teristiocs of motion plotures
USNRDL blockhouse. thermal radia- (USNRDL)
Construot tions. Incen
blockhouse, diary effects,
T Kirinian 3090 yds None As for 622 Self-recording
625a NML
by Kirinien 3080 yds WmeennecnnuaaaAs for 623b-----------------+
625b
_USNRDL _
T Kirinian 3090 yd! +--.---------AI for 623b-----------------*
8250
USNRDL
T Kirinian 3500 Ydl conasssccssecAl for 620Acncccnscnacecacnan
8§26 NML 3 *— >
r Kirinian 2600 ydl *—-------------Al for Bﬁ:-----------.----*
§28a USNRDL
r KEirinian 3490 y'd. casacessssenll fOr 62 Dnecescuacnenannca
6268b USNRDL — < —)
r Eirinian 3500 yd' +-------------Al for 823-6-—--.------------#

6280 USNRDL

62 =
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BXPOYUrs iItemf 6nosen IOr tne study ol incendlary properties.

(a) Passive receiver panels., The items in this case are being
chosen primarily to obtain information ooncerning the total thermal energy and the
spectral characteristics of this energy. In addition, a number of receivers at each
station will be devoted to a study of the time-intensity relationship, of the effect
of collimation, of the effect of field influences such as weathering, spray, sand-
blast, etc., of area and edge effects and of the influence of backing material,
Most of the materials have a2lready been selected on the basis of laboratory tests
while others are still being calibrated. Materials already selected are shown in
Table II,B.4. Several items may be added to this list prior to the test. A number
of the items being mounted on the NML racks have been selected by the Quartermaster
Research and Development Laboratories. Also, a number of flame and moisture proofing
materials are to be added by the NML. The study of the spectral distribution will be
made on the U, S. Naval Radiological Defense Laboratory racks primarily by the use of
heat-resistant filters, Corning #9-54, #0=52 and #2-58, which will split the spectrum
into three regions. Some special filters to get information on narrower spectral bands
are being considered. On the NML racks, Corning filters #3-76, #0-64 and #7-57, as
well as quartz, are being used with certain items.

(b) Incendiary materials panels. The interest here is primarily in
the effects of such faotors as reflectance, conductivity, area, backing and geometry
on the initiation of fire and jits subsequent behavior. The bulk of the samples are
plane and besides being photographed will also be examined prior to and subsequent to
the detonation.

Most of the materiala to be used have been chosen and are listed
in Table II.B,4. Several other items may be added prior to the test.
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TABLE II.B.4

LIST OF EXPOSURE I TEMS

I, “ris list is divided into two types of materials. The first group lists mate-
riasls which act as passive receivers, while the second list comprises items selected
for the study of incendiary phencmens.

A,

Passive receivers (NML and USNRDL)

1.

2,

Se

4,

5.

6.

Koods - Douglas fir, Mavle, Mahogany, White Oak untreated
Mounting - Behind Corning filters

Metals

Meterials - 10 different metals, surface treated and surface untreate
Thickness - Determined by sensitivity of material

Mounting =~ No filters, behind quartz windows, behind Corning filters

Paper

Material - Unsized paper, treated paper

Type - Kraft, heat recording

Color - Bromn (Kraft), Yellow (heat recording)
Mounting - Behind quartz windows, behind Corning filters
Fabrics

Materials - Cotton, wool, rayon, nylen
Weights -Cotton (shirting, duck)

Wool (summer, winter)

Rayon (average)

Nylon (average) :
Colors - (a) Low reflectance in visible and IR regions
(b) High visible reflectance, low IR reflectance
(c) Low visible reflectance, high IR reflectance
Behind quartz windows

Mounting

Plastics
Materials

bakelite, teflon

Colors - Clear and pigmented (high absorption)
Teflon - neutral only

Mounting <« Behind quartz windows

Weather protective coatings

Materials - Paint, wvarnish, lacouer

Colors - Paint - standard green; varnish and lacquer - clear

Thickness - Single and multiple coats to be applied by standard Navy
coating process

Base Materials - Douglas fir, Mahogany, steel

Mounting = Behind quartz windows

6.2 = 7

Methyl methacrylate, collulose acetate, collulose nitrate

d

4

e
e






-
(1) Recorder characteristics
Power supply - 24 Volts D.C,
Number of channels - 12
Method of recording - galvamometers plus photographic paper.
Galvanometer constants - flat response to approximately
80 cps; impedance of 8 ohms; gives trace about 0.2 mm
wide; sensitivity linear for 9 cm of photographic paper.
Photographic paper - width of 4 inches; speed from 3 to 24
inches per second; time marks at 0,01 second intervals;
trace discrimination at intervals of 1.20 seconds.

(2) Thermopiles
Geometry corresponds to celorimeters designed and tested
at the USNRDL.
Receiving area of 0,5 8g. in.

(3) Photocells
General Electric Photronic Cells (copper-copper oxide)e

(b) Rotating drums. These instruments consist of drums rotated by
means of 12V D.C. motors. The speed of rotation is adjusted so that all thermal
energy from the detonation is received during the course of one revolution. A
record of the time versus intenisty is obtained on heat sensitive paper. The three
spectral regions determined by the Corning filters #9-54, #0-52 and #2-58 are being
studied., The principal problem with this system is in providing a suitable sensi-
tive recordingmterial.

6o As noted in section II.B.3 above, observations of incemdiary pho-
nomena during the field test will be made by the use of GSAP and K-25 cameras.
These cameras will be located in camera houses approximately 30 feet from the
centers of the incendiary displays at stations 623a, 624a, 625 and 625a. At each
of these stations a camera house is provided so that essentially frontal views of
the displays are obtained. In addition, at each of the stations 625 and 626a a
camers house is located so that side views of the displays are obtained. A total
of six GSAP and two K-25 cameras will be provided for each camera house., Both
color film and black and white film will be used, although a final division has
to be made. The GSAP cameras will be operated at speeds between 16 frames per
second and 64 frames per second, thus giving recording times from about 2 minutes
to about 30 seconds, The K-25 cameras will be operated in run-sway condition,
giving somewhat less than 1 frame per second or a recording time of about 35
seconds, Timingmarks will be provided by the timing signals and by the arrival

of the shcck wave, Consideration is being given to the provision of further
timing marks.

Ce The experiment ocutlined in A and B will not depend essentially on the
yield of the weapon because the panels to be exposed will necessarily provide for
100 per cent variation in the radiant energy exposure, A shift in the date of the
test will maeke no difference, but a change in the expected time of day will have
to b» taken into account in the photographic programming,

|
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ITI. Details of progress to date in ©xperimental dnd theoretical wcrk.

A. Intense sources have been set up at the USNRDL and the NML for testing and

measuring extreme energy effects on materials. A good deal of effort has been devoted

to developing methods for analyzing the output of these sources. The calibration is
adequate for the testing of the exposure i tems and this testing is proceeding. Navy
searchlights are being used 2t both installations for this work.

An analysis of tie behavior o” electrical recording systems using input

si gnals from thermopiles nd photocells has been carried out. The electrical recorder

being used is a Heiland Oscillograph Recording Camera. The interest has been in
determining the feasibility of using this type of system to obtain a time-intensity
record for several parts of the spectrum. The suitability of the system for this
purpose nas been established and final tests under simulated field conditions are
procesding. A final determination of the expected t.me resolution is being made.

The revolving drum system has been studied with regard to its feasibility
{or determining time-intemnsity relationships for several spectral regions. Experi-
mental work has been carried out ~ith the system and tests have been made to deter-
mine the r ost suitable recording materials to achteve a maximum sensitivity. This
has necessitated the calibration of several materials with the laboratory arrange-
ment of sources,

A laboratory set-up is being established for testing the photographic pro-
gram in connection with incendiary phenomena. An attempt is being made to duplicate,
as neerly as possible, ccnditions expected in the field, The greatest uncertainty
here is in ~he validity of available light curves. An analysis of the pertinent
information <esired frcm the field test concerning the physical characteristics of
the thermal energy and its interaction with various:uaterials has been made, Factors
such as backing, mouating seometry, area and edge effects and environmental influ-
ences have been considered. The selection of passive receivers and incendiary mate-
rials is being based on this a.alysis.

All experimental and %heoretical work conducted to date emphasizes the

need for information from atomic detonations to guide a laboratory program on thermal

radiation., At the present time, the available information from previous field tests
is inadnqua*' %o provide any real assurance that existing laboratory arrangements
correspond ci:zesly to field conditions. Until such assurance can be obtained, it
will net be possible to set up a standard procedure in the laboratory for the rou-
tins testing cof materiel of interest to the Department of Defense, to arrive at the
pest possible defensive measures or to provide the most suitable methods for treat-
ment of casualties resulting from atomic detonations.
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IV, 7Personnel requirements

A. Reguired at the test asite

1, Eight civilians, two to be provided by the NML, the remainder to be
concributed by the USNRDL. The civilians will be responsible for the installation

of recording and measuring equipment, its ocalibration and pre-test checking and the
documentation and assessment of data.

2. One enlisted man, who is expected to be a Chief Photographers Mate.
He will assist the scientific personnel in setting up cameras and making test runs
with these cumeras.

3. Approximately 900 man hours of unskilled labor will be required for
loading and unloading equipment and for the transportation and erection of racks and
panels., Approximately 70 man hours of an electrician's time will be required for
installing and checking electrical circuits. Approximately 70 man hours of photo-
graphic labor will be required for processing test film.

B. Work in Continental United States
Project work In continental U.S. is under way at NML and USNRDL, using re-
spectively 4 and 6 professional grade workers to design test equipment and to make
analytic studies, Technicians will be available as needed,

v. Instrumentation and Equipment

A. Instruments and equipment required.
l. Additional intense sources of thermal radiation.

2. Structural racks for mounting panels of passive receiveras and
incendiary materials.

(2) 6 dural racks provided by the NML

(b) 6 steel raeks provided by the USNRDL
(1) 4 racks for passive receivers
(2) 2 racks for incendiary materials

Each agency is fabricating and shipping, in disassembled form, its
own racks,.

3« Panels carrying exposure items.

(a) Passive receiver panels. Both the WML and the USNRDL are pro-
viding panels. Each agenoy will assemble these panels of materials and ship them
ready for belting to racks at the site,

“lllllllll.l
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vrspared by the National Bureau of Standards under contract with the BALIIBTICS
Reszarch Laboratories are being packaged and shipped by the USNRDL.

4, Cameras
(a) 50 GSAP cameras
(b) 15 K25 cameras

Cameras, together with filters, mounting brackets and sighting
attachments are being packaged ind shipped by the USNRDL.

5, Weather recording equipment.

These are instruments designed to give a record of meteorological
condit' .8 for several days before the detonation and, if possible, for one or two
deys . ‘#r .is detonation. It is uncertain that the latter condition '~ be satis-
fier. co.pletely due to likely damage to certain of the instruments b -rne2 shock wave,

(a) Frieze Aneroid Barographs. One each at stations 235, 625 and
626a, Pen and ink recording on paper with approximately 15 minutes time resolution.
Jperation by 24 hour spring-wound clock.

(b) Frieze Hygro-thermographs. One each at stations 623, 625 and
626a. Two sparez. Pen and ink recording on paper with approximately 15 minutes time
resolution, Operation by 24 hour spring-wound cloock,

(¢) Bendix-Frieze Totalizing Cup Anomometer. One each at stations
623, 625 and 626a,

(d) Taylor wet and dry bulb hygrometers. One each at stations 623,
625 and 626a.

(e) Frieze precision Aperiod barometer. To be used in standard-
ization ¢ barographs.

6.2 - 12
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(b) 36 Thermopiles, USNRDL design
(¢) 6 General Electric Photronic Cells

One recording system, consisting of a Heiland recorder with thermo-
piles and photocells, is being provided for each concrste blockhouse.

7« Rotating drum systems.

(a) Total of six, two for each concrete blockhouse, are being
provided,

B, All instruments will be shipped to the site, ready for installationm.

C. The structural racks for panels of passive receivers and incendiary mate-
rials must be assembled and the panelamunted, Incendiary materials must be mounted
on the walls of buildings 311, 333 and 334. The oscillograph recording systems, the
rotating drum systems, and the meteorological recording equipment must be installed
in the concrete blockhouses. The cameras must be mounted in the camera houses. All

personnel listed in Part IV will be engaged in these activities during the pre-test
period.

D. There are no true calibrations to be made at the test site., However, it
will be necegsary to check and adjust all recording instruments. For this purpose

dark room facilities and equipment for processing photographic film and paper must
be available on Site B,

E. Three concrete plockhouses and six ooncrete camera houses are required,
as described in section II.B.3 above. Excavations for racks at stations 622, 623,
624, 625 and 626a are required.

1. Concrete blockhouse: See Holmes and Narver Sheet No, 3T-5680.
Concrete camera houses: See Holmes and Narver Sheet No., 3E-5637, plan 302e.
Excavations: See USNRDL Drawing No. P-50-4l1-1 Sheets 1,2,3 and 4., One addi-
tional excavation 16 feet by 20 feet and 3 feet deep is required at station 622,

—
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B. Air Lift
(1) 4 M/T to reach forward area at D-21
(2) None
(3) None
C. Sea Lift (Personnel) #*
(1) One person from USNRDL to reach forward area at D-21
(2) One person from USNRDL to leave forward area at D#10
D. Air Lift (Personnel) *
(1) (a) 3 persons from USNRDL to reach forward area at D-21
(b) 1 person from USNRDL to reach forward area at D-15
(¢) 1 person from USNRDL to reach forward area at D=8
(2) (a) 1 person from USNRDL to leave forward area at Df5
(b) 1 person from USNRDL to leave forward area at Df8

(¢) 3 persons from USNRDL to leave forward area at D£10

E. None

VIII. Collaboration

This is a joint Department of Defense program -
Coghizant Agency: BuShips (USNRDL - NML)

Participating Agencies: BRL, representing all branches of
the Army, Air Force: Assistant
to Director of Research and
Development for Atomic Energy,
Headquarters, USAF, Washington,
D. C. (ATTENTION: Col. B. G. Holzman)

% Two persons from the NML are to reach the forward area at D-21 and are to leave
on Df20. Final arrangements regarding the mode of transportation are yet to be

made.
Qpmpapmpepyio:
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b. Buttons will be exposed in and outside tne LaLKE to Jelermime
slow and fast neutron densities.

2. Interior wall temperature. — Resistance gauges placed at several
locations on the interior tank wall surface (the location depending on the
vehicle orientation) will indicate thie rise in wall temperature. Head-sensitive
papers or paints will be used in tihose vehicles in which no recording equipment
will be used.

3. Adiavatic heating of the interior air. - A aevice indicating tne
chanze in scund velocity with temperature rise will be placed in those vehicles
for which recording of uata is planned.

L. Rise in interior pressure. - Pressure gauges indicating pressure
as a function of time will be placed in those vehicles for which recording of
data is planned. Bursting disphragms will be used to indicate maximum pressure
rise for non-recording locations.

5. Acceleration meisurements. - Recording acclerometers and mechanical
accelerometers will be used to obtain normal and cross accelerations, both as
functions of *ime, and the peak values, depending on the location of the combat
vehicles.,

6. Strain measurements. - Strain gauges will be used to determine the
stress on critical portions of the tank members. ‘

7. Ordnance technical inspections using standard tool kits will be
performed to evaluate automotive and structural damage. When background radia-
tion has reached sub-hazard levels, experience technicians will critically
examine the combat vehicles to determine the bomb effects upon the vehicles
with regard to their usefulness as a weapon of offense or defense under similar
field experiences.

Be Detailed description of the experiment.

The combat vehicles {medium tanks) will be distributed as follows:

1. Group I (szimuth 96°, 100 ). Two tanks, side on, and tail on
orientation, will be placed 500 yards from the bomb tower.

2. Group II (azimuth 87°, 90°, 920). Three tanks, head on, tail on,
and side on, will be located 750 yards from the bomb tower.,
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3. Group III (azimuth 95°, 97°). Two tanks, side on, and tail on,
will be located 1000 yards from the bomb tower,

L. Group IV (azimuth 82°, 8L°). Two tanks, head on and side on,
at 1250 yards from the tower.

5. Group V (azimuth 1220). One tank, side on, at approximately
1400 yards from the bomb tower.

Using the group designation indicated anove, the dats which will be gathered
at each instrumentation location are detailed in the following paragraphs.

Group 1

Because of the severe accelerations predicted at this location, no time
function recording equipment will be installed. Ionizing radiation will be
obtained from film badges, maximum pressure rise from ruptured disphragms,
maximum accelerations from displacement measurements, vehicle member stresses
from stress paints if possible, and interior wall surface temperatures from
head-sensitive paper or paint. Vehicles will be given an Ordnance technical
inspection after exposure. :

Groug I

One 24 channel magnetic tape recorder will be placed in each of the three
tanks at this location. Data to be obtained are as follows:

a, Ionization measurements fram film badges and/or phosphor glass
dosimeters depending on the results of experiments now being carried on to
determine temperature sensitiveness of the film badges and energy dependence
of the phosphor glass crystals., High rate counters will be used to determine
background radiation after the burst has passed. Buttons will be placed to
measure neutron density inside and out.

b. The rise in interior air temperature (from adiabatic heating) will
be recorded.

c. Interior pressure as a function of time will be recorded,

d. Interior tank wall temperature will be recorded.

e. Normal and cross accelerations as functions of time will be recorded.

f. Measurable strains will be recorded.

ges Vehicles will receive an Ordnance technical inspection after exposure.

Ay
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One 24 channel magretic recoraer 10r roth venlcles wlil De llistallod 1.1 VUL
of the vehicles at this location., Data gathered from both tanks will be similar
to those for Group II except that the measurements of air temperature rise,
pressure rise, and interior wall temperature may be deleted. A “phamtom" will
probably be included. These vehicles will receive a technical inspection if it
seems warranted.

No time function recording equipment will be employed at Group V. The only
measurements made will be those of total ionizing radiation (chambers or phosphor
glass dosimeters) and the interior depth dosage (simulated human) obtained from a
"Phantom". This vehicle will receive a technical inspection if it seems warranted.

C. Dependence of z and B above upon exgected bomb x}eld and date and tine of

v e L S Bn

any yield which lies w1th1n hO% of the estimated yield and thus gZive all the in-
formation desired pertaining to the stated objective of the experiments. The
experiments are designed to preclude any dependence upon date or time of the test.

III. Details of Progress to Date in Experimental and Theoretical Work.

The program to date has mainly been along theoretical lines, that is, the
assembly of basic information and the computation of effects at various distances.
In addition, the problems of instrumentation availability and suitability have been

investigated and tentative decisions made in some cases as to what instrumentation
shall be used.

As a result of the theoretical and some of the experimental investigations,
certain items were brought to light which tend to focus atiention on those
quantities which now appear to limit ultimately the usefulness of an occupied
combat vehicle engaged in a tactical mission. Computations show that the tank
will suffer little or no damage at burst distances quite fatal to human occupants.
Some structural damage to the tank is expected to occur close in. Reascnably good
ionization measurements then become the data of greatest interest and importance
and considerable thought must be given to the obtaining of accurate results.
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E. Accelerations.

Differential inductance gauges for measuring acceleration are availabley
It is proposed to measure a minimum of three accelerations in each vehicle. These

will be the horizontal acceleratiun perpendicular to the shock front throuvgh the
c.g., the vertical acceleratiin through the c.g., and an additional vertical

acceleration to determine the moment. Whether or not any additicnal measurements,

particularly cross acceleration, are desirable has not yet been determined.

Computations on maximum accelerations of the tank from the blast wave impact

have been carried out and these are summarized in the following table:

Distance Attitude Max. Velocity Distance Moved Max. Acceleration
500 yds Side 27 ft/sec 30 ft 78¢
End 3.7 ¢ 3%
750 yds Side 15.L ft/sec 10 ft 22g
End 7 . 3 . lOg
1000 yds Side 8.6 ft/sec 3 ft 10g
End 3.8 n Lg-

It should be noted that the maximum accelerations exist for a very short period
of time, about two milliseconds, and fall off quite rapidly. Nevertheless, the
maximum accelerations must be considered in the design of instrumentation and
recording equipment. As the magnetic recording equipment which will be used has
been designed for 20g, it is seen from the above table that use of such instru-
mentation closer than 750 yards is impractical.

From the above it is seen that in order properly to plan this progran,
information is necessary on the following aspects of the phenomenology of an
atomic explosion:

l, Ionization, including intensity and energy of gamma radiation,
neutron density, induced radioactivity and contaminations,.

2. Intensity and duration of radiated heat vs. distance.
3. Presswe and duration of shock wave vs. distance.
4. Velocity and duration of winds,.
S5« Ground shock effects.
In addition, data are necessary on the followings

1., Time dependent effects of ionizing radiations on combat efficiency
of operating personnel.

N
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2l channel Webster magnetic tape recorder, (6).
Accelercameters, (11).

Accelerometers, maximum acceleration.

Sound velocity measuring units.

Pressure-time gauges.

Maximum pressure gauges, disphragm type.

Film badges 5000 - 30,000 r.
The use of these items will
depend upon forthcoming
decisions of the AEC, Bureau
of Standards, and Signal Corps

on what types are to be
prepared for the test.

Film badges 1000 - 2500 r.
Dosimeters 500-2000 r.

Dosimeters 50 - 500 r.

e e’ N’ S M e S e et
L e e g

Dosimeter.

Ionization counters.

Phantoms.

Strain gauges.

Stress paint.

Heat-sensitive paint.
Resistance temperature gauges.

Heat~sensitive paper.

B. Instruments and equipment will be assembled in the ZI and shipped to
the test site ready for installation and test.

C. No assembly or construction at test site.

D. Calibration devices will be built into the equipment.

Es. No protective equipment or construction required.

Present Status of the Equipment and Instruments Required to Perform Experiment.

A, Already processed - none,
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B. The magznetic tape recorders, and associated equipment, have been ordered
by addition to the AMC contract with Webster-Chicago Co. Complete delivery
should occur prior to November 1950 with partial deliveries prior to August 1950.
Action has been initiated to obtain ten (10) medium tanks. Delivery is expected
by the end of June 1950. '

Ce
Date Of Delivery
Itenm Supplier Placing Order Date
Pressure gauges Wianco May 1950 July 1950
Accelerometers Wianco May 1950 July 1950
Temperature gauges Local April 1950 July 1950
Strain gauges Local April 1950 July 1950
Film badges Coordinated with Signal Corps
Phantoms Coordinated with Biddedical program
Heat-sensitive paints Local May 1950 July 1950
Stress paint Local May 1950 July 1950
Counters ? May 1950 Aug 1950
Bursting disphragm  Local May 1950 July 1950
Neutron buttons Los Alamos May 1950 ?
D. Instrumentation yet to be developed.
Development Time Procurement
Jtem Agency Required Time
Air temperature gauge Local Two months Two Months
E. Partially developed instrumentation.
Development Time Procurement
Item Agency Required Time
Phosphor glass badges NRL ? ?

F. Commercially available equipment not yet procurred or on order.

Two cable for close~in vehicles, miscellanecus wiring, elsctronic com-
ponents not included in standard stock cataglogue are types of equipment not yet

considered, Possible vendors are unknown, but four months delivery should be
possible.

Ge Ten (10) medium tanks are in process of procurement.

He See sections C and D above.

I. No decision as yet on counters or usage of phosphor glass badges.
Decision on these matters can be expected in May 1950. Technical data on energy

dependence of phosphor glass and temperature dependence of film badges are incom~
plete. Final results of tests now being run will maks possible a decision on the
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IX. Respongibility.

A. Mr. Norman . Arnold, Ballistic leasurements Laboratory, Ballistic Re-
search Laboratories, Aberdeen Proving Ground, is the person responsible for car-
rying out the experiment, collecting data, and reportiing results.

Mr-Nowman W Arnoild

B. DBesclais—teDolsaseo, sams address, will be the Project Officer res-
ponsible for this project and is the source from whom further details can be
obtained. :

Ko Funds.

This information is contained in fiscal chart, "pagze 6-2."

XI. Facilities.

A. Power.

——— e + e

1.5 Kilowatts of 110 v, 60 cycle power will be required at each location.
Battery voltage of 24-28 volts d.c. will be furnished by the using agency using
battery chargers.

B. Comunications.

1. The following timing signals will be required at 6.3(2), 6.3(3) and

6.3(4):
- 30 minutes
-~ 1 minute
- b seconds
- 1 seocond
0 second
+ 1 sscond

2. No special requirements.

C. Laboratory space and other facilities.

Laboratory space as listed in SD-1382 dated 9 March 1950. (See page 5=3).
No special requiremcuts.

D. Forward area transvortation.

One jeep on the site will be required from the arrival of test personnel
until evacuation prior to the shot. A 2: ton truck and a 10-T wrecker may also be
roquired for short periods.

XIT1. Remarks.

A, Information is requested on the hours of the work week. It is assumed to
be whatever is necessary. If limitations are to be imposed, a revision of logistioe
times may be required.
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I. Object of the Experiment

A. This experiment is designed to determine the test site fall-oul pattern
from the Greenhouse Atomic Bomb Detonations, particularly as they are in=-
fluenced by the meteoroclogical conditions.

In addition, it is desired to appraise the potential health hazard from
external and internal exposure to the fall-out products.

The information gathered from the Greenhouse detonations will be valusble
in predicting fall=-cut patterns for other ABD air-bursts. In addition, it
will indicate probable external and internal hazard from the falle-out pro-
ducts to personnel who are in the ABD zone or who must enter the zone at &
later time.

Be The fall-out samples will be used to gather the following data:
l. Test site, fall-out pattern.
2. Distribution of fission products and fissile materials in samples.
3. Concentration pattern of fall-out products.
4., Particle size distribution of fall-out products.
5. Radiochemical analysis of fall-out products.

6. Potential external and internal health hazard from fall-out products.

II. Method

A, The general method of collection of fall-out samples is to place collecting
surfaces at chosen locations on the islands which make up the Dniwetok Atoll.
The collecting plates will be recovered after the ABD and examined for any
radiocactive particles which settled on them.

Be 1l. It is proposed that 5 one-foot square, glass collection plates, covered
with a thin layer of lubriseal and suitably mounted, be strategically
located et two different sites on each of the follow1ng 12 islands
designated as marked on the official site code:

A, B) L’ Kc I-I’ I‘I, R, P, T’ s' Q’ F
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Subsequent to each ABD, the plates will be recovered end returned
stateside for analysis. Lach sample will be weighed and subjected
to radioactivity deteotion (radioautographs) and analysis, and to
measurement of particle size distribution. Atterpts will be made to
specifically isolate any radiocactive particles which are found.

2. Zach collector will consistof a rugged device for supporting the
one-foot square, glass collection plate. The plate holder will
be fastened to the coral by spikes driven through openings in the
legs. The legs will be about one-foot in height.

C. It is not expected that the yleld of the weapon will exert a signi-
ficant influence on the test procedures.

I1I. Dotails of Progress to Date in Experimental and Theoretical Work

A collection plate holder was designed and tested at NRDL. The
device is believed to be satisfaetory for menufacture in quantity for
the 6.4 program.

Several coating materials were tried on the glass plate and Lubriseal
was found to have the desired nroperties as s particle trapping medium.
Lubriseal is a trade product of undisclosed corposition. It melts at
43°C. and is readily soluble in petroleum ether.

The Lubriseal is applied to the glass plate as e thin film from evap-
oration of a petroleum ether solution.
A system for making a radioautograph of tlie collecting plate was deve-

loped and techniques for separatiocn of tho dust from the Lubriseal were
devised.

Iv. Personnel Requirements

A, Required at Test 3ite:

1. Scientific personnel - one civilian required for recording, assembly
of date, guidance in placing samplsrs, and fop genucral consultation
on the project. To be furnished by MNRDL.

2. Technical personnel:
Organization No. No. not

Number of furnishing on on
fen Duties personnel Hand Hand
4 Install, remove and - - 0 4

ship 124 collecting
plates for each ABD

| gy .
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3. Laborers:

Organization ilo. Voe not.
Nuher of furnishing on on
Hon Duties ~personanel Hand Hand
4 Set-up plate holders - - 0 4

and package plates
for shipment

Project Work in Continental United States:
Manulacture 124 fall-out collectors with 372 glass plates. DProcess
the collecting surfaces on the plates and prepare them for shivment

to the test site.

One chemist will be needed for two man months to suporvise the manu-
facturing and to process the plates.

Instrumentation and Zguipment Requirements

A.

B.

One hundred twenty-fowr (124) fall-out collectors and three hundred
soventy-two (372) glass collecting plates must be menufactured.
Shipping containers to send the devices to the test site and for
returning the plates stateside will also be needed.

It is planned to assemble the instruments in the ZI for shipment to
the test site. The collectors will be ready for installation and use
at the test site.

None is contemplatzsd.

None will be required at the test site.

A1l protective equipment will be designed, built and tested in the ZI.

It will consist of equipment for remote handling and shipping of any
plates which are definitely "hot".

Pregent Status of the Equipment and Instruments Required to Perform the

ixperiment

A.

None of the field equipment for project 6.4 has been acquired.
None of the equipment for project 6.4 has been ordered.

Then new personnel a re obtained by the Health Physics Branch, vme
chemist will be assigned to project 6.4 procurement.

See C above.
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the course of their operation and, if they are in a position to search a
territory somewhat larger in area than that required for personnel safety,
they could do a much better job of plottiing the actual fall-out pattern.

% is requested that attempts be made t: ~et the Radiological Safety Group
to incorporate such measurements in their operations plams. The plates can
then serve as & correlating check on the observed distribution.

6.4-6
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PROJECT 6,5 ﬁg
Interpretation of Survey Meter Data

1. Object of the Experiment

A.

C.

" ‘gvaildBle to this effect.

Data to be obtained - Attempts will be made to obtain data concern-
ing the energy spectrum of the camposite radiation from surface con-
taminated with fission materials. Energy spectrums will be obtained
within as short a time as is possible following the initial contami-
nation, and changes in spectral distributions will be observed for
as long a period zs is considered proper. Ionization dose rate
measurements of both beta and gamma radiations will be made with
available absolute and secondary standards,

Application of Data - Data will be used to interpret the response of

portable survey instruments in terms of the actual radiation dose
received., The information will also lead to a more correct estima-
tion of the health hazard associated with ABD contamination,

Gener. th ontaminated sample strips of ABD I'ission material
attached to drones flying through the radiocactive cloud, will be
flown to the laboratory. The energy distribution of the active
fission material will be studied by spectrographic methods. Ioni-
zation measurements will be obtained with beta ray extrapolation
chamber and secondary standard gamma ray measuring instruments. The
relative survey instrument response to the fission material will be
determined for all types of detecting apparatus avallable at the time,

Description of the proposed experiment - It is proposed that twelve
12 by 12 inch squares of flat metal be attached to the outside struc-
ture of the drone planes. Each square will, in reality, consist of
twelve one inch strips, twelve inches long, held together. The strips
will be separated as desired at the laboratory and at no other time,
It was further proposed that the metal sheets be coated with a thin
f£ilm of silicone grease for the purpose of retaining a maximum amount
of radioactive material, The location of the sample strips on the
drones is not particularly critical, but should be in places where
the probability of catching the fission material is good. The strips
should be flown to the laboratory as soon as possible following the
exposure,

The details of Part II, A and B, are not dependent upon the estimate
of the expected yield of the weapon. The yield could provide some
information concerning the initial activity of the test strips. How-
ever, the relative uncertainty in the positions of the drones in the
cloud and in the ratios of the fission material in cloud to material
retained by strips would normally offset any accurate information

oA
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Progress to Date

A.

The relative response of beta-gamme survey instruments in terms of
jonization dose rate has been studied for both beta and gamma (plus
low ensrgy X-rays) radiation over a relatively wide rapge of ener-
gies. Information, therefore, exists concerning the rep and roentgen
response of representative instruments to known radiation energies.
Absolute instruments for the measurement of ionization rates for
beta and gamma radiation have been constructed and are curcently
available., Construction of a beta ray spectrograph is now in pro-
gress. No fundamental data is considered to be lacking for a theo-
retical attack or detailed experimental planning.

Personnel Requirements

A.

Required at test site - No trained personnel, technicians, or laborers
related directly to this problem will be required at the site. Loca-
tion of the test strips on the drones and air mail shipment to the
laboratory is the only handling required and can be fitted in with
other projects of similar reguirements (6.1 and 6.7).

Project work in continental United States

1, Scientific personnel - Six scientists are needed full time as the
nucleus of this project, and will be disposed in three groups:

the radiation analysis group, thte instrument response group, and

the theoretical analysis group. All will work as a close-knit

team., At the time of the actual determination of the resuits,
additional personnel as required will be available. The radia-

tion analysis and instrument response groups are on hand and
actively pursuing the project, The theoretical analysis group

needs to be augmented with tvio new men: a top-notch theoretical
physicist and his assistant.

2. No technicians required.

Instrumentation and Equipment Requirementa

A,

B.

With the exception of the procurement of various survey type instru-
ments, all equipment will be standard laboratory type instruments,
either purchased or designed by thke laboratory.

No instruments or equipment, with the exception of the test strips,
will be required at the test site.

Present Status of Equipment and Instruments Required to Perform the

Experiment .

A,

Witk the exception of the completion of the beta ray spectrometer,
the existing equipment (beta ray extrapolation chamber, beta ray
surface chambers (extrapolation chamber type), dosimeter type;
gamma and X-ray dosimeters (secondary standards))

Caiep—- T
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VII,

Tional numbers will bé requiFed, Gut tney will oé cofStructed I our
machine shop. ‘

I. No uncertainty exists on plans at this time.

Logistics

Since our test plates will be but a small portion of the total test plates
involved, all logistic problems have already been considered as the re-

quirements for nam—————1ocject 6.7.

s expéraméht 1s peing conqucte oenall 01 tIAEBlaSdd ol onips A
the various agencies which support the Naval Radiological Defense Labora-

tory.

Responsibility

A. Dr. R.I. Condit, Chief, Physics Branch, NRDL, will have the responsi-
bility for carrying out the project, collecting the data, and report-
ing it through the Program Director to the Scientific Director. The
Senior Investigator under Dr. Condit is Mr, Eugene Tochilin, Physics
Branch, NRDL. :
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XI.

XII.

B. Project Officer responsible for this project is Dr. Paul C. Tampkins,
Associate Scientific Director, Naval Radiological Defense Laboratory.

Funds
This information is contained in fiscal chart, page 6-2.
Facilities

No field facilities aside from that already provided in SD-1382 dated

9 March 1950 are required, (see page 5-3). The field facilities require-
ments for this project will be handled completely under the operation of

Project 6.7.

Remarks by Project Officer

The high intensity radistion source for all of the projects involving
the testing of radiac equipment is being financed by funds provided
by Project 6.5. The irradiation source to be used is a Kevatron.

The designs for the Kevatron are about 90% complete; construction is
expected to be completed on or about 1 July 1950. The instruments
utilized in Projects 6.1, 6.5, and 6.8, as well as high intensity ex-
posures for small animals in the Bio-Medical program will utilize the
services of this equipment.

S p——
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PROJECT 6.6

SVALUATICH Or FILTER MATERIALS ¢

Pl

bl

I. Cbject of the sxperiment

A. Data will be obtained on the filtration efficiency of Chemical Corps
filter material used in gzas mask canisters and collective protectors.
The synthetic filter material now under development for the AEC and
Hq., USAF for use in sampling airborne contamination will also be
evaluated.

B. The data obtained will be used to determine the protection afforded
by gas mask canisters and collective protectors against radioactive
particulates resulting from an atomic explosion. Techniques of samp-
ling and efficiency of methods of collection of airborne contaminants
will be evaluated.

II.  Method

A. General. Filter materials in multi-layer pads will be placed in each
of twelve drone planes for each detonation. A sample of the cloud will
be passed through the filter pads. As soon after the test as possible
the individusl layers of the pads will be msasured for gross radio-
activity at the test site. Subsequent analysis will be made at the
Army Chemical Center by counting and radiocautograph techniques to
obtain data on the penetration efficiency of filter material and to
check, qualitatively, perticle size measurerents made by other methods.

B. Detailed. Five types of filter material will be evaluated,
(1) Chemical Corps Type 5, (2) Chemical Corps Type 6,
(3) Chemical Corps Type 7, (4) Chemieal Corps all-synthetic filter
material for airborne sampling (5) latest developmentel type of filter
‘meterial aveileble at time of test. Zach type will be arranged in &
pad of several layers to insure that essentially zero detectable pene-
tration results through the last layer. The pads will be arranged on
e single sampling unit of cubical shape. 100 square centimeters of
each pad will be evaluated at a flow rate of 32 liters per minute, the
flow provided by a motor-blower unit mounted on the sixth side of the
cube. The aree and flow rate chosen are the Chemical Corps standards.
Since each pad will have only a slightly different resistence from any
other pad, individual orifices will easily be able to control the flow
through each md by adjusting the orifice sizes. This method will pro-
vide & flow of contaminated air at 32 liters per minute $10%. The
motor-blower combination will draw the totel air sample of 160 liters
per minute by preadjusting the motor speed.

The contaminated cloud will be sampled isokinetically and the sample

6.6-1
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passed intc o spherical (mber containing the sarplizg apparatus. Thus,
a renrese.tesive saiple ¢ “he cloud vill be insured for evaluation.

The efficiency of each type of filter material will be determined by
bete sctivity on successive layers calculated from the following equatvion:

Percent Peneiration = disintegration per/minute (layer 1)
D/ (Tayer 1) + D/ (layer 2) + D/ {layer 3)escee

A sufficient number of layers of each type of filter material will be used
to give e negligible activity on the final layer. Alpha activity will be

measured on selected sarples at the Army Chemical Center. Radiooutogreph

techniques will be used to detcrmine if the activity is due to isolated

highly active particles, or to a peneral distribution of submicron perti-
‘cless

Ce Influence of Weapon Lfficiency on Experiment. No dependence on expected
yleld of weepon or on date or time.

IIT. Details of Progress to Date in Experimental and Theoretical Work

A. Progress has been confined to selecting the types ol filter material to
be evaluated, and conceiving the design of the apparatus for evaluation
of the material. Rough sketches have been prepared of the apparatus size,
layout, and design deteils. Final engineering drawings of the prototype
model, suitable for procurement, are being prepared from the sketches.
Data are already available on the resistance and penetration efficiency
of some of the filter materials to be evaluated so that pad assemblies
can be made. Provision has been made for the locaticn of the apparatus
in the nose of the drome aircraft from which a probe 0.28 inches internal
diemeter will lead ahead of the nose into free air. This diamcter permits
sempling isokinetically 160 liters per minubte at 150 mph, the estimated
speed of the aircraft. Additional study is being given to insure isokinetic
sampling at varying plane speeds.

Iv. Personnel Requirements

A. Required at Test Site

l, Scientific Personnel - Two scientific personnel are required at the
tost site. These will bs furnished by the Chemical Corps from its
own personnel. Their duties will consist of unpacking the filter
material samplers, installing the apparatus in the drone airoraft,
making the preliminary adjustment of motor-blower speed based on the
mown altitude et which the aircraft will be operated, and making e
final check of the flow rate through each filter pad after instellation.

Following each test shot their duties will consist of removing the

s Cnymm———-
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filter material samplers from the aircraft, the filter pads from
the samplers, labelling each properly, and removing the pad to

the counter laboratory for initial evaluation. The penetration
efficiency of each pad will be preliminarily determined by bele
counting, the initial decay and absorption curve determined, and the
samples packed for shipment to the Army Chemical Center.

Each person will be responsible for the installations in six drone
aircraft, or a total of thirty (30) filter meterial sample pads per
test shot.

2. Technicians - None.

3. Laborers - 48 man-hours to assist in unpacking apperatus, and orating

B. Projec

W e, W= =
work in Uontinental United States

1. Scientific Personnel -- one (1), whose duties are to supervise the
design of the apparatus, continue the study of isokinetic sampling,
plan the evaluation of the prototype apparatus, and develop methods
and techniques for analysis of semples.

2. Technicians - one (1), an enginsering draftsman, who is designing
the epparatus.

V. Instrumentetion and Equipment Requirements

A.

B.

C.

Equipment

1. Thirteen (13) Filter Materiel Samplers

2. Two (2) Scalers, Geiger-Muller

3. Two (2) sets flowmeters for 32 liters per minute.

4. Spere gets of orifice plates

5. Additional sets of filter material pads.

Assembly. The instruments and equipment will be completely assembled in
the ZI and shipped to the test site, ready for installation and test.
Installation consists of seocuring the wmit in the aircraft and connecting
the power cable. Approximately four man~hours per unit is required to test

and adjust after ingtallation.

Assembly at Test Site - None.

6.6=3



VIiI.

D.

"

-l .

A

Calibration at Test Site - Checking of the individual flows on each
unit will be carried out at the test site to insure no change or
damage to the filter material resulting from shipment. A flommeter
will be used in these measurements.

Protective Equipment - None.

Pregent Status of the Equipment and Instruments Required to Perform the

A.

B.

Ce

eriment

Peroent Procured. Approximately 40%, since the motor-blower units and
filter meterial are available in Chemicel Corps stock.

Orders Placed - None.

Orders to be Placed - For the assembly of thirteen (13) complete units.
The order will be placed about 1 July 1950 for delivery by 1 October.
The contractor will be a local sheet metal shop or Technical Command
Shop.

D. Yet to be Developed - None.

E. Partially Developed - Filter liaterial Holder; see C. above.

F., Commercielly Available Equipment Not yet Procured. Two standard scalers
with mica window counter tubes. To be ordered this month from Victoreen,
Trecerlab, Inc., Nuclear Instrument and Chemical Corporation, or Berkeley
Scientific Campany. Delivery estimated at three months.

G. Armed Forces Equipment to be obtained - Nome.

H. Equipment and Instruments Required which can be Built at Army Chemical
Center. TFlowmeters - two weeks.

I. DNone.

Logistics

A. Sea Lift.
1. Shipping ~ to site - 1/4 measurement ton; D-28.
2. Rolleup - 1/4 measurement ton; G ¢ 7.

Be Air Lift - samples collected 1/8 M/T; G ¢ l4.

C. Sea Lift (personnel) - None.
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an isokinetic sample of the cloud will be sampled into a plenum to provide a
cloud atmosphere in which the ped holder will be installed. In the expected
size range of particulate matter, 0.1 to 20 microns, impingement at low flow
rates within the chamber is not considered a serious factor. Adequate eval-
uation of the prototype unit is planned.
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CONTAMINATION AND DICONTAMINATION STUDItS (ALOFT)
This d

I. Object of the rxperiment

A. Data to be obtained - The data to be obtained are thuse which determine:

1. The contaminaticn and decontamination characteristics of wvarious
standard surfaces exposed to an atomic cloud. This takes into account the sur-
face material or the protective coating on the material, ana physical character-
istics of the surface, such as roughness.

2. The efficiency of decontamination methods anu decontamination agents
at differing times after ABD.

3e Capabilities of methods in respect to full scale operational
decontamination,

B. Application of the data

1. Results of the field experiments on the relative contaminabilties
of varicus structural material surfaces and protective coatings will be compared
to the results of contaminability experiments conducted in the laboratory in
order to determine the extent of correlation between field and laboratory tests.

2. The relation will be established between the efficacy of decontamin-
ation methods in the field and in the laboratory. These correlatiocns are essential
to determine the extent to which laboratory studies can be relied upon to predict
field behavior,

3. The data will lead to a better understanding of the factors that
influence the contaminaticn and decontaminatiun of materials, and hence make pos-
sible the creation of more efficient field operational decontamination procedures.
Greater knuwledge of contaminaticn-decontamination factors will assist in the
development of new materials resistant to contamination and will also provide suit-
able design criteria for materials employed in military equipment and construction.

L. The data will yield a better understanding of:
a. iechanism of contaminatiun and decontamination.
be. The chemical and physical nature of the contaminants in the cloud.

ce The fractionation of fiseion products in the cloud due to differ-
ences in cnemical and physical properties.

CM Preferential decontamination.
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d.

relative contaminabilities of the materials expused. An effort
will be made to study the effects of variation of aerosol particle
size and variation of conditions of exposure un contaminaticn of
the materials. Tne results of the laboratory tests will determine
the wltimate choice of speciric materials to be mounted on the
drone planes.

Development of a prucedure for contamination and decontamination

evaluatioun; critical examination of decontaminants and decontan-
inating metnous:

(1) vecontaminatinn procedures involving different agents and
methods of evaluation will be studied. These may involve
vacuuming, water wash, scrubbing, use of detergents, com-
plexing action, etc. The basic research program Jor these
various methods will be cunducted by the Chenistry Sranch
at NiuLe. The data and recorriendations resulting will be
developed to operaticral field conditions by the Engineering
Applicatiors Branch at this laboratory, and in this sense
evaluated.

(2) Frrom the results obtained in the two preceding paragraphs,
(b) and (c)(1), a standard testing procedure will be devised
to evaluate materials to be exposed to the atomic cloud.
After sample exposure in the cloud, the test rating for labora-
tory-produced aerosol and "natural" aerosol contamination will
be comparad.

(3) The results of the two preceding paragraphs, (c)(1l) and (c)(2),
will determine the choice of decontamination procedures to
be applied to the test samples exposed to the atomic cloud.
Use of these decontaminants will permit the correlation be-
tween laboratory and field applications to be noted.

(4) Autoradiographic studies will be carried cut on the contam—
inated materials, and the techniques developed will be ap-
plied to the samples contaminated at the test. It is plann-

ed to procure autoradiographs before and after decontamination
studies are performed.

Mounting and handling of test specimens. Concurrently with the
three preceding paragraphs (a), (b), and (c), the following will

be undertaken: One of the drone planes from the A tests at
Sandstone has been procured. A detailed study of the location

and level of activity on this aircraft will be made in an attempt
t0 determine positions of maximum activity. It is planned to aifix
the test specimens at -the points of maximum activity provided:

(1) Such placement does not affect the aerodynamic properties of
the aircraft.

Suimiinieiinfenn, ‘
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test panels of Alclad 24ST aluminum, although some will be made of stainless steel
and surface-~treated mild steel.

IV. Personnel Requirements

A. Required at test site

l. Scientific Personnel

6.7 - 5 et
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3. Laborers and Other Unskilled Help.

The extent of laborer aid should require 500 man hours. All laborers
will be closely directed by the scientific personnel, The laborers will assist in
preparing drones before the test, and will assist in transporting the equipment used
for the removal of the test plates and in packaging the plates.

B. Project Work in Continental United States

l. Scientific Personnel

NRDL ACC Total

Officers 0 0 0

Enlisted Men 0 0 0

Civilians 6 4 (part 10
time)

Four men at NRDL will be concerned with the following duties:

a, Preparation of contaminated material for aerosol production.
b. Generation of aerosols and exposure of materials.

co Study of contaminability of samples.

‘de Study of decontamination methods and agents.

S GG,
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C. Assembly at test site

It will be necessary to mount and remove test panels from drones at test
site. (It may be possible, in the continental U.S., to mount initial samples for
first test). Four men will be engaged in this worke. '

De Calibrations at test site

It will be necessary to calibrate counters, survey instruments, and
ionization chambers.

E. Protective equiEEent or construction

=00 M43 BMcES 5~ x o X ;a5 BureTd Il JEUONTZiiNe llng, Ts olCaat 0o
will be necessary. This will be located in the 24! x 24t aluminum building on
Eniwetok.

2. Remote control device for handling samples.

3. Face masks, respirators, rubber gloves, and protective clothing
sufficient for continuous use by six men.

i One radiochemical hood in area near drones for standard decontaminat-
ion test on panels.

VI. Present Status of the cquipment and Instruments Required to Perform the

kxperiment
A. Equipment alrsady procured

About 10 per cent for NRDL; about 50 per cent for ACC.

B. Orders placed

Two Argon - CO, counters; ordered by NRDL (to be made at NRDL and expected
1 August 1950). Orders“for panels and coating materials by ACC are either placed
or being placed.

C. Orders to be placed‘- none

D. Yet to be developed

Sample attachment, remote handling equipment, and detailed test procedures
by NRDL. Standard decontamination prodecure for time evaluation is to be developed
by ACC. It will be completed and equipment will be completed by 1 October 1950,

E. Partially developed - none

S PSRl
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F, Cormercially available equipment not yet procured or on order

None by NEDL. A counting rate ionization chamber meter is on requisition
but not on order by ACC.

G. Armed Forces equipment not yet obtained

Packaged steam cleaning unit by NRUL. Inquiries as to the location and
availability are being made. Material will be procured and evaluated before test
data. None by ACC.

He Equipment and instruments required which can be built by facilities
avallable to the using experimental group

None by NRDL. ror decontamination an apparatus consisting of motor-driven
propulsions traveling over the panel surface at a predeternined rate, using already
established concentrations of detergents, will be investigated by ACC and will be
ready for shipment by 1 October 1550.

I. ™o Decision" equipment

There has been no decision by NKDL, as yet, on specific remote control
equipment. A decision will be reached by 1 June 1950. Final decision by ACC on
type of counting device to be made no later than 1 June 1950.

VII. Logistics
A, Sea Lift
1. 35 M/T, to arrive 30 days before test.
é. 35 ¥/T, return to commence 10 days after test.

B. Air Lift

l. Personnel .- none

2, Material - It is necessary that the shipments noted below be made to
NRDL and ACC in order:

a. That short-lived activities and their decontamination may be studied
using the facilities of a large laboratory.

bes To permit a larger scope of "immediate" study then would be poss-
ible at the test site.

¢. Information bearing on choice of materials to expose will become
available prior to the second and third tests.

Shipping schedule (half to NRDL, half to ACC):
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3.

Sea

S

2 boxes - 2 hours post shot

2 boxes - 2 days post shot

L boxes - 7 days post shot
Each box will measure 18" x 18" x 18" and will not be over 300
pounds in total weight. The radiation intensity will not be greater
than 1 r/hr at one foot from surface.

None

Lift (Personnel)

None
None

Lift (Personnel)

The following schedule is desired:
a. T men to arrive D - 7 days.
1 man to leave D 4 2 hours.
1 man to leave D 4 2 days.
1l man to leave D 4 7 days.
b. 2 men to arrive E - 7 days.
]l man to leave E ¢ 2 hours.
1 man to leave E 4 2 days.
1 man to leave E 4 7 days.
¢c. 2 men to arrive G - 7 days
1 man to leave G 4 2 hours.
1 man to leave G 4 2 days.
1l man to leave G 4+ 7 days.
It is necessary for the above schedule to exist, in order that:

a. An average of four men will be at the test site until 2 days
after any test.

b. Each air shipment “e accompanied by one man.

-
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C. Dependence on Yield of Weapon

The details of Part II (A) and (B) are independent of the expected
yield of the weapon, the date and the time of the test.

IIX. Details of Progress to Date

A. General

The energy spectrum of the fission products at short times after
detonation has been determined insofar as present data permit. If
it is assumed that the ionization intensity in air is proportional
to the total disintegration rate of the fission products at any
time, the theoretical curve derived by Hunter and Ballou may be
used to estimate the radiation intensity in the cloud at any given
time after detonation. Further work on the measurement of both the
beta and gamma spectrum of fission products between a few minutes
to twenty-four hours is in progress at the NRDL under Problem
Number 141. Similarly, the ionization intensity observed from mixed
fission products uniformly spread over a surface are being measured
with extrapolation chmabers as a part of Project 6.5. The existing
knowledge of fission chains, their radiations, and the energies of
these radiations are not known with any degree of certainty at the
early times under consideration. This experiment will tend to cor-
relate with and check the predictions based upon the existing
Laboratory data,

IV. Personnel Requirements
A. Required at test site

1. Scientific personnel will be distributed as follows:

Officers Nore
Enlisted Men None
Civilians Five

These men will be supplied by the NRDL and are presently employed
by the Laboratory. Duties at the test site include checking the
calibration and performance of the instruments, timing signals,
relays, etc. They will also be responsible for removing the chart
records from the drone aircraft, and making preliminary conversions
of the observed time intensity data to geometric location with
respect to the cloud versus distance form.

2. Techniclians: None

3, Laborers, Unskilled Help: None anticipated as this experiment is
. presently conceived.




VI.

B.

A

Project Work in Continental United States

1. Scientific personnel

Five electronic scientists, including two physicists and one
electronics engineer and two laboratory mechanics, are employed
full-time on the Project. These men are responsible for the
development, checking, and calibration of the proposed instru-
ment and its recording system, the construction of a prototype,
and the development of specifications for the production of the
twenty instruments required for the Project. No additional
people are to be procured.

2. Technicians: None

Instrumentation and equipment requirements

A.

E.

Instruments and equipment required

The basic instruments required for this project are at present under
construction at NRDL (high intensity instrument) and at the General
Electric Corporation under contract to the Bureau of Aeronautics (low
intensity instrument). The only additional instruments required for
this project are standard electronic and circuit testing equipment.

The instruments will be produced and mounted in the drone aircraft
in the Z.1.

Instrument assembly in the field: None

Calibrations:

Currents expected at various radiation rates will be simulated by
the use of a high impedence current source. Linearity of the ion
chamber, and particularly the response of the logarithmic recorder,
will be rechecked just prior to the test. The equipment necessary
for these calibrations include a Beckman ultrohmeter and a high
impedence current source,

Protective equipment: None

Present Status of equipment and instruments required

A.

B.

Percent of equipment already procured: 25%

Orders placed during the month: None

C. Orders to be placed during next month: None

6.8-3
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VII.

D. Instruments yet to be developed: See paragraph E beiow

E., Instruments partially developed:
The ion chamber for tre high intensity radiation detector is under
development in NRDL. Time required for ccupletion of a working protc-
type is approximately four months, It is expected that such a proto-
type will be ready for flight testing by 1 July 195C. There are no
outside contractors or agencies involved in the development or pro-
curement of this instrument except for certain components of the
recording system. The development of the high intensity radiation
detector began 15 August 1949 and is considered to be an entirely
new design,

F. Commercially available equipment not yet procured or on order: None

G. Armed Forces equipment not yet obtained: Nope

H. It is planned that all of the high intensiiy radiation detectors will
be constructed by the Sar Francisco Naval Shipyard. Time required
will be approximately thres months,
The KEVATRON, which will provide the high intensity radiation source
required for the calibration of all radiac equipment used by the NRDL
for the test is being constructed on funds provided through Project
6.5, Tt is under construction at the present time and should be
canpleted on/about 1 July 1950,

I, Outstanding decisions to be made: None

Logistics

A, Sea Lift
1. Four M/T tc reach the forward area by .D minus 30.
2, Approximately four M/T which may be started at D,E, or G plus

L4 to 7, depending or the number of shots in which the instru-
ment is used.
B. Air Lift - None

Sea Lift (Personnel)

1. Three to reach the fcrward area by D minus 30 days.

2, Three involved in roll-up to commence at D, E, or G plus 4 to 7.

6.8~

B



tific Director. ﬁt/
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Bc i i 3 % s Or,SNRDL, is t}w
Project Officer responsible for this project. Further details on
the experiment may be obtained.

Funds

This information is contained in fiscal chart, pege 6-2.

Facilities

No facilities other then those already prescribed in SD-1382, 9 March
1950, are required for this project. (See page 5-3). Transportation on
Eniwetok is covered under the transportetion requirements of Project 6.7.

XII. Remarks by Project Officer - Hone

6. 8-5
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e

Application of the data

General.

1.

2e

3e

The date developed will be applicable to both military and civil
defense activities; it will provide information as to the offensive
effectivensss of the induced and fall out radioactivity hazards of
s low altitude burst of an stomic bomb with respect to the effect-
iveness of clo%thing materials and their decontaminability.

Protective Clothing Phase.

Protective clothiing may be required for damage control and rescue
crows as woll as for survey teams who must enter contaminated areas
after a low burst, a surface or sub-surface burst, or an underwater
burst, or an area heavily contaminated by fall out. IZwven though
the clothing is not designed primarily to minimize radioactive con~
tamination, knowledge of relative contaminability and decontamin-
ability may be used in the selection between materials otherwise
suitable for the general purposes for which worn, as for instance,
firemen's clothing. The corparative economy and utility of reusable
and "throwaway" types of protective items may be critical in supply
of an important military operation, or in the disrupted economy of =
city hit by an atomic bomb. The test data will indicate the types
of materials which should be used in the manulacture of protective
clothing which may be used in such conditions. The data dewwloped
will be complementary to that developed in the companion Decontam-
ination Phase.

Decontamination Phase

(a) The data as to the decontaminability of the clothing materials

()

tested will support the protective clothing project in the selection
of the optimum materials for the manufacture of provective clothing.

Reusable protective or other clothing worn by rescue and by damage
control crews entering areas contaminated by an atomic bomb burst,
as woll as the clothing of survivors of such a burst will require
decontamination as an economic necessity. It must be anticipated
that an atomic bomb burst will destroy most stocks of clothing in
the immediate vicinity of the burst, and that the supplies not so
destroyed will be urgently needed for relief of the survivors.
Furthermore, unless very inexpensive throw-away types of protective
clothing for the use of rescus and of demage control crews can be
developed, the cost of establishing adequate stocks of such pro-
toctive clothing for all large centers regarded as probable primary
targets for attack by atomic bomb would be prohibitive. It appears

6.9-2

e -

g -,
v

,' <)






II.

e

inoludes protection from and decontamination from radiocactive con-
tamination from both atomic bomb burst and radiological warlare
dissemination of radioactive particulates. Only as a result of an
atomic bomb burst can fall out type contamination be obtained for
evaluation of protective clothing and laundering decontamination of
that type of contamination. Preliminary evaluation of equipment and
formulas will be conducted by operations in the United States using
contaminated clothing from one of the AGC laboratories. Further
work will continue with radiological warfare agents.

Method.

General method
l. Protective Clothing Phase

(a) Items of protective clothing needed for wear by the personnel

entering the contaminated areas will be manufectured of a selected

variety of materials in both reusable and "throw-away” types. The
items will be cross mated as to materials and issued in optimum
variety of materials to personnel of each party entering the con-
teminated area after the burst. Protective items would be moni-
tored upon remowval by the personnel returning from the contam-
inated areas. Items will then be trangported to the decontam-
ination unit where those susceptible to decontamination will be
processed through that operatioa. The susceptibility of the items
to decontamination will be carefully deterumined by monitoring by
appropriate means before and after decontamination operations.

2. Decontamination Phase

The specially trained QM Laundry detaciment will operate the QM
mobile laundry equipment, now being used at Eniwetok for the logistie
support of the comnstruction foreces, and which will be replaced by
permanent laundries, to decontaminate the launderable protective items
worn into the contaminated arees, and if possible, the clothing worn
by the drone aircraft hsndling and decontamination crews. The decon-
taminability of the clothing items, the contamination susceptibility
of the lawidering equipment, and its susceptibility to field decon-
tanination procedures, and the problems of laundry waste weter dis-
posal would be evaluated and promising methods of solution tested. In

the event that the burst conditions and the safety control of personmel

envering the areas so reduce the contamination experienced, salwvage
clothing of wvarious types will be deliberately contaminated and pro-
cessed in decoptemination. Operation et Eniwetok will also provide
the variasbles of brackish water, and salt water for evaluation in thse
process.
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they are considering the basic aspcctic ¢f the two oroblems. Limited
preliminary evaluation has unexsectedly indicated that a smooth fila=-
ment yarn type of febric showed a higher susceptibility to contem-
inaticn vith radioactive particulates than cotton lebrics.

Basic work in detergency is being reviewed and vreparations are being
made for comparing the deterzent effectiveness of tentative formulae
on the various types of materials being considered. Improvement of
particulate removal from clothinr is desired in order to shorten the
formulas times now bdeing used in the ATC laboratories.

A special QM lewndry detachment has been authorized and is being
monned. Four officers who have been assigned have completed the
Radiological Defense course at the Chemical Corps School. Arrange-
monts are being made for this detaclment to operate experimentally
at the Oak Ridge Naticnal Laboratery in the decontaminaticn of
laboratory clothing. The monitoring equipment celibration will be
checked with ti® equipment in use at that laboratory.

The facts that existing decontemination procedures have been based
upon emphirical derivations, and that waste disposal has been through
sewage disposal systems including filter beds indicates the degree of
lack of basic knowledge involved, especially those peculiar to field
operations.

Decontamination by dry cleaning oprocedures in mobile equipment will
be tested in preliminary work in the United States. If the results
are sufficiently promising, & request Ior expansion of the test to
izclude the use of such equipment mey be initiated.

Iv. Personnel Requirements

A. Required at Test Site.

1. Scientific Personnel

(a) One officer, Project Officer, to supervise the entire project
operation at the site, on hand.

(b) One officer (or e¢ivilian), Decontamination Officer to supervise
activities in laundry equipment decontamination and treatwment and
disposal of conteminated waste, on hand. (This position will be
located with the decontamination operation at the site, or in the
U.S., depending upon location of activity in the test.)

2. Technicians

¥,
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(a) Protective Clothing Phase: Four technicians will be provided
by Qi laundry detechment already at the site.

1. One technician to supervise issue, monitoring, and recording
of use of protective items and clothing.

2. Two olothing monitors and one recorder for storage, handling,
issue, receipt, monitoring and disposal of protective items and
clothing.

(b) Decontamination Phase.

1. QM Laundry detachment, 4 officers and 12 enlisted men, which
inoludes three men listed in IV A 2a(2) above. Depending upon
the phasing out and return movement of the construction supnort
phase at Eniwetok, it may be possible to utilize six men of appro-
priate categories already at the test site.

(c) In sumary, the personnel requirements are:

2 Sclentific personnel
16 Laundry Det. (may require movemsnt of only 10).

3. Leborers ~ only as included in laundry detachment, a s semi-
skilled personnel.

B. Project Work in Continental United States.
l. Scientific Personnel.

Basioc work preparatory to and supporting this project is being
carried extensively by personnel opereting in closely related
fields. That personnel is on hand and will continue to work in
the general field through the period of the test. Two of the
personnel on hand are listed above for participation at the site.

2. Technicians. Technicians involved are supporting the basic work
in conjunction with related work in closely allied fields. If the
decontaminetion operation must be performed in the United States,
then 24 persons will be required to operate in the decontamination
phase of the project.

v. Instrumentation and Equipment Requirerents.

A. Instruments and Equipment required.
Protective bootees, test
Protective gloves, test
Clothing, fatigue, test




Clothing monitoring equipment

Equipment monitoring equipment

Vater monitoring equipment

Laundry, Semi~trailer, 2-wheel, van type

Unit, dry cleaning - lawndry, mobile (U.S. Opereation only)
Accessory laundry detachment equipment

Tanks, water, collapsible

Selt water conversion unit, if available

Ion exchange water decontamination unit, if awailable
Selvage clothing, 2 bales '

B. Instruments and equipment assembly.
Asserbly of all test items equipment and instruments can be made in the
U.S. The laundry semi-trailer, 2-wheel, van type will be available at
the test site.

C. Test site assembly.
Nons .

D. Test site calibrations.
The monitoring equipment will be calibrated to a standard source.

E. Protective equipment or construction.
None.

Present Status of the Equipment and Instruments Required to Perform the
mXperiment.

A. Percent of equipment already procured.

1. None of the protective clothing items have been fabricated. The
standard fatigue clothing type will be available from stock.
Materials for most speciml items are available in stock and require
fabrication only into the adopted designs.

2. Two olothing monitoring units are available. Two additional ones
will be required if decontamination must be operated in the United
States.

3. Standard types of equipment monitoring equipment will be used, and
is available.

4. Water monitoring equipment and methods are under development.

5. Laundry equipment is en route to, or at Eniwetok. Similar equipment
is available for immediate issue for operation in the United States.

oy
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ViIl.

Ce

D.

E.

F.
G.
H,

1.

6. TUnit, dry cleaning-lsundry, mobile 1s hard.
7. Accessory equipment and tanks are available for immediate issue.

8. Salt water conversion unit and Ion Exchange water decontamination
unit are under development.

9. Salvage clothing is immediately available.

No orders placed during month.

Very limited orders to be placed.

Monitoring equipment is being developed by the Chemical Corps. Salt
Water conversion unit is being developed by Corps of Engineers for
other purposes. Status of ion exchange decontamination unit is unde-

termined.

Partially developed. Selection of materials for protective clothing
is being studied. No comtractors will be involved.

No commercially available equipment not yet procured or on order.
Armed Forces equipment not yet obtained, see A asbove.

See VI A 4 above.

Ttilization of the salt water conversion unit will depend upon the
availability of sweet water from other sources. Utilization of the

Ion Exchange unit depends upon its degree of development, awvailability,
and if available, results of preliminary testing.

Logistios

1-

2.

B.

Estimated maximunm of 5 measurement tons of equipment and instruments,
other than protective items and clothing which replace like quantities
otherwise required to be shipped. Shipment should reach area by at
lateat D-10.

Egtimated maximm of 2 measurement tons roll up to return instrument.

Bquipment will be expended, or will be turned over to Logistics support
group for disposal. Return can be made approximately G ¢ 21.

Air Lift.
l. Hone to forward area.

2. All material can be returnsed by sea lift.
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C. Sea Lift (Personnel)
1. All personnel except Project Officers and Co. Laundry Det. to
operate at ihe site may be moved by sea lift (see IV A above).
Laundry detechment should arrive at forward area D-14.

2. All personnel will operate primarily after the test burst. They
can comence to return approximately on G ¢ 21.

D. Air Lift (Persomnel)

1. Project Officer and Co. Laundry Detaclment must reach forward area
approximately D=21.

2. None
E. No particular logistics problems not covered above.

VIII. Collaborati‘gg

Army, Chemical Corps, Chief, Rescarch and Engineering Division, Office
Chief of Chemical Corps, Army Chemical Center, Maryland.

IX. Regponsibility

A& B Lt. Col. Frank l{s Steadman
Research and Development Branch
Military Planning Division
Office of The Quartermaster General
Washington 25, D. C.

Phone Republic 8700, extension 6489

‘hlg 1nformetion 1s contained 1n riscal chart, Dagd O-c.

XI. Faoilities

A. Power. Power requirements for lihtinz omly will be required. Power
for the laundry equipment will be furnished by mobile generator.

B. Comunications
l. No timing signals will be required.
2. XNo special communications will be required.

C. Laboratory Space and Other Facilities included in estimates for projects
6.6 and 6.7.

Sy
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D.

Forward Area Transportation

Depending upon the locations of facilities in the base area one jeep
(T K 3/4 T) or one truck 3/4 ton will be required to transport pro-

tooctive items and clothing and operating supplies between storage,
laundry, air strip, and change houses.
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Swalal eaehiol O e

e united States. i's trans- “ .
JRNEEE
S _ ed 6.10—.1 ’ 0

U0, JeET Ol TILS .LXper

J17

The object cf this experiment is to determine the efficiency of
collective protective ecuipment in preventing the entrance of radio-
active contaminants into a shelter. An important phase of this
experiment is the evaluation of an anti-blast closure for the pro-
tection of the particulate filter components during the extreme
thermal and pressure conditions of an atomic detonation. These

data will suprlement data previously obtained using chemical and
biological agents, and will afford a basis for continuing develop~
ment work in this field,

A. Data to be obtzined:

1. Radiological.

a. Radiocactive penetration through the collective protector
as a function of time,

b. Total activity from radiocactive particulates within
shelter,

¢. Total activity retained by the collective pfotector.
2. Pressure.

a., Pressure as a function of time, both outside and within
the shelter,

b. Peak pressures on interior side of each anti-blast device.
(A series of these devices to be located at various dis-
tances from zero point.)

B. Application of Data:

Information on penetration of radicactive partlculates matter

into a protected shelter due to an atomic detonation is necessary to
supplement and complete previous Chemical Corps work on protected
shelters, Extensive laboratory and field work have provided data in
the evaluation of protective shelter methods and equipment against
chemical and biological agents. No performance data has been obtained
during the conditions of an atomic explosion. This is part of a con-
tinuing program in the field of collective protection,



II, lethod:

A. General.
The experiment is essentially a test of two items of equip-
ment; the Field Collective Frotector, E24R,, and an anti-blast
closure. The field collective protector will be installed in a
reinforced concrete structure, cornstructed by the Corps of Engineers,
The shelter will be equipped with air locks contzining Chemical Corps
regulating valves together with anti-blast closures at t'e air in-
take and exhaust. The collective protector will be placed in operation
before the blast., Performance of the orotective ecquipment will be
assayed by air flow, pressure, and radiometric instrumentation.

Anti-blast closures will be installed at a series of distances
from zero point to a distance of 3500 feet. The protected side of
each closure will be instrumented to indicate peak pressure. This
phase of the test will determine if particulate filters, (bursting
pressure 7 pounds per sq. inch.), can be protected by the use of this
closure device at each distance from zero point.

B. Detailed Description of Experiment:

l. Shelter Phase,

The collective protector will be installed in the shelter,
air lock regulating valves and air flow will be adjusted to obtain the
required positive pressure within the shelter. The anti-blast closure
at the shelter air intake and exhaust will be closed preceding the
blast, A timing device will be used to operate a solenoid recpening
the shelter anti-blast closures at zero 4+ 1 Minute, Pressure in-
strumentation will be provided by the Corps of Engineers to give con-
tinuous pressure readings inside and ocutside the shelter,

A continuing sample of tre collective protector effluent
will be drawn past a beta sensitive tube, shielded from gamma radiation,
which is attached to a counting rate meter and recorder to provide a
permanent record of the activity in this air stream. Air samples from
various points within the shelter will be drawn through suitable
Chemical Corps filters to provide a measure of total activity within
the shelter. The total activity removed by the collective protector
will be measured by monitoring tie filter units of the rrotector
following the blast. No attempt is being made to obtain a continuous
measurement of activity on the influent air stream due to the inherent
fragility of G.M. tubes and because ion chamber inctruments do not
provide a good beta count.

The instruments and collective protector will be powered from
the normal atoll power source, 110 volts AC, 60 cycles. An emergency power
supply consisting of a gasoline or diesel-operated AC generator will be

oo
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A 2. Necessity for this Zxperiment:

The blast closure will be evaluated on the Shock Tube
Tester at Aberdeen rroving Ground within the pressure limitations
of this equipment. However, a full range cf pressure and thermal
conditions cannot be smulated except by the proposed experiment.

_Collective protector filters, (particulate), have been
evaluated against chemical, biological agents, and partially against
radicactive materials. Investigative wori has been planned to complete
radiocactive evaluation so that the equipment will fulfill the military
requirenent of ABC protection. This experiment is a vital part of this
evaluation. In addition, the test will offer an opportunity to determine
the hazard of penetration of filters by radicactive gases which decay
to particulates. Furthermore, it will enable the determination of
any special problems engendered by the thermal and pressure effects of
an atomic bomb detonation.

Iv., Personnel Feguirenents:

A. Scientific Personmel and Technicians - Organization Furnishing.

Officer - O Not applicable
Enlisted-0 Not applicable
Civilian-2 Chemical Corps

B, Duties.

1. 1 Civilian - To supervise the installation of Chemical
Corps equipment, and to assume responsibility for the operation of the
protective shelter during test. To obtain the required data and pre-
pare subsequent reports.

2. 1 Civilian - To assist in equipment installation, and in
all phases, of test preparation, as well as test operations.

3. Laborers and Unskilled Help.

a. Laborers required - two (2) (to be procured) for field
installation of anti-blast closures: 48 man hours required,

b. Laborers required - two (2) - Corps of Engineers
for test site installation of Chemical Corps protective equipment with-
in the shelter. 112 man hours required. (Corps of Engineers has agreed
to complete physical installatien of equipment).

C. Project Work in Continental United States.

l., Scientific Personnel.

a. Officers - O
Enlisted - O

R —
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V.

2. Dutlies.

1 Civilian - rroject Officer

1 Civilian - Design of anti-blast closurec.

1 Civilian - Test cperations of anti-blast ciosures.
3. Technicians (“one).

a., No additi-nal requirements.

Instrurentation and Zcquipment Heguirements:

A
noe

Instrument s and Thuipment required for Test,

. .

=~ PN
-

m
.

9.

10.
11.
12.
13.
14.
15‘

41l instruments and equipment can be assembled in ZI.

Collective “rotectors, E24RL, with hoses

Spare parts kits for above

Lir regulating valves, ¥l

G.M. Tubes

Ksterline Anzus Rec.rder

Counting Hate lleter

Anti-blast closure,(field installation),
with surge tank

inti-blast closure(shelter), with surge
tank and with soienoid

Emergency power suprly,(gasoline or diesel-
operated electric generator), and spare parts

Floater valve or automatic relay

Ammeter

Vacuum purr for penetration sampling

Shielding material (lead bricks)

ritot tube

Draft gauge

Justification for Instrument Assembly or Construction

O ONNOWNN

N
MHORFND

at Site.

Not applicable.

Calibrations Required on Test Site.

1.

(a) Equipment reqguired.

1. Pitot tube, rubber tubing, 3" draft gauge and water

manometer,

6.10-5
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Collective protector air flow and stelter rressure measurements,



2, Calibration of radiometric instruments.

E. Protection or Construction Required for Instruments and
Locations.

1. Shelter - installation of Chemical Corps regulating
valves anti-blast closure, etc., located in Corps of Engineers
reinforced concrete structure. Field installation of anti-blast
closures at 70, 300, 800, and 1150 yards from zero point (3' x 3!
x 3' hole at each location).

2. Drawings have not been completed.

VI. Present Status of Equipment and Instruments required for Zxperiment:

A. Percent of Zquipment Already Frocured.

l. Zero

B. Orders Placed During Month.

1. None

C. Orders to be Placed:

Item Expected Date of Order Vendor Desired Delivery Date
1. Collective Protectors & Spare 1 July 1950 Cml C 15 Oct 1950
Farts.,
2. Air Regulating Valves, Ml 1lJuly 1950 Cml C 15 Oct 1950
3. G.M, Tubes 1 June 1950 Radiation Counter 15 Oct 1950
. Lab.
4. Esterline Angus Recorders 1 June 1950 Esterline Angus Co. 15 Oct 1950
Inc.
5. Counting Rate Meters 1 June 1950 General Radio Co. 15 Oct 1950
6. Blast Closures with Surge Tanks 1 Sep 1950 Cml C 1 Nov 1950
(field)
7. Blast Closures with Surge Tanks 1 Sep 1950 Cml C 1 Nov 1950
(shelter)
8. Emergency Fower Supply 1 July 1950 U.S. Motor Corp. 15 Cet 1950
9. Automatic Relays 1 June 1950 Mercoid Corg. 15 Oct 1950
10, Ammeters 1 July 1950 Viestern Electric Co. 15 Oct 1950
1l. Vacuum Pump 1 July 1950 Gast M¥fg. Co. 15 Oct 1950
12, Shielding Material 1 July 1950 Tracer Lab. 15 Oct 1950
13, Pitot Tube 1 July 1650 Industrial Engr. 15 Oct 1950
14. Draft Gauges 1 July 1950 Ellison Draft Gauge Co.1l5 Oct 1950

D. Ttems yet to be Developed.

Ay
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B. Air_Lift.

1. No Requirements.

2. 100 pounds to Army Chemical Center, Varyland. Shipment
will consist of filter units containing particulates and are to be
subjected to laboratory analysis for particle size and composition.

3, Other items to be returned by air lift:

None.

C &D. Sea Lift or Air Lift Fersonnel (Task Force Convenience),

1 & 2. Two (2) persons to arrive at test site three (3)
weeks prior tc test and return two (2) weeks following test.

E. Not appliceble,

VIII. Collaboration:

Dr. C.W. Lampson, BRL, Aberdeen Froving Ground is collaborating
with this agency in the anti-blast closure design and test work.

The Corps of Engineers are constructing the shelter for the
collective protector installation as well as instrumenting the structure
for pressure measurenents,

IX. Responsibility:

A. Protective Division, Technical Command, Army Chemical Center,
Maryland, is the agency responsible for accomplishing the test program.
AMr. fronk G 0
B. Project Officer: Bertram-in—kerpel, Pretective Division,
Teehrieal Command, Army Chemical Center, Maryland.

X. Funds:
This information is contzined in fiscal chart, page 6-2.
XI. Facilities:

A. Electric Power - 20 Amperes at 110 volts AC 60 cycle to be
supplied to protective shelter,

B. Communication

1, Timing signals included in requirements of 3.1l.3.
2. No special requirements.
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C. Laboratory Space.

1. Space for measuring penetration radicactivity on filter
material samples (space 50 sq. ft.). Requirement will be met by portion
of buildings 117A and 117B,

2. Storage space for unused equipment at each test.

ae

b.
C.
d.

3. No

Unused collective protector equipment and spare parts.
20 cubic feet.

Unused radiometric equipment - 10 cubic ft,
Umused closures - 10 cubic ft.
Miscellaneous - 10 cubic ft.

requirements for other service.

D. Porward Area Transportation Required.

1. One (1) Jeep with trailer.

a.

This vehicle is required because of the bulk and weight

of the equipment involved in this experiment. Transportation of this is
necessary for movement of equipment to and from the test shelter. Field

installation of

the anti-blzst closures will require mechanical trans-

portation to each installation peint.

XII. Remarks:

1. 'None.
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PROGRAM 7

LONG RANGE DETECTION

Program Director - Dr, Donald H. Rock, AFOAT-1, USAF.
Project Officers - 7.1 = Dre William D. Urry - AFOAT-1l

Ta2

Mr. George B. Olmsted.- AFOAT-1
7e3 = Mre Phillip W. Allen - AFOAT-l
7e4 = Dre William De Urry - AFOAT-1
7¢6 - Dro William De Urry - AFOAT-1
746 = Dr. Herbert Friedman - NRL

7«7 = Mr. Js. Allen Crocker - AFOAT=-1

7¢8 = Dre William U. Urry - AFOAT-1
LASL Liaison ~ LT Dick Ge Wilson, USKN

Note: The outline of Program 7 will be superceded in the near

future by a detailed proposal.
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PROJECT 7,1

RADICCHEMICAL, CHEMICAL AND PHYSICAL STUDIES OF ATOMIC BOKB DEBRIS

I, Object of the Experiment

A. This project is designed to provide knowledge of all the parameters required
to evaluate the significance of radiochemical, chemical and physical studies of atomic
bomb debris captured in small amounts at great distances from foreign explosioms. As
a result of continuous researches since the 1948 tests, these paramsters are well de-
fined and some are reasonably well established. Certain measurements must be made on
atomic bomb explosions for conTirmation, others can only be made at the time of an
atomic bomb explosion with full kmowledge of the weapon data and conditions of the
explosione

Be Technical Objectives:

l, Calibrations for certain fission product ratios for fission bomb neutron
energiss.

2. Relation between fiszion product yields, type of fissionable material
and neutron energy.

3« Comparigon of fission product ratios for bombs and fast reactor; estimate
of bomdb neutron spectrum.

4. Determination of possible fractionation of fission products and fission-
able material in the original cloude

5. Evaluation of estimates of total emergy as determined frqm capture to
fission ratioc and tamper content of debrise.

6. More information on relation between particle size and the conditions
of an atomic bomb explosion,

7¢ Effect of different types of carrier material m properties of the debris
and any influence on radiochemical and other analyses.

8s Effeoct of small proportions of large particles on estimate of total activ-
ty from distent measurements and on radiochemical and other analyses.

8. Estimation of total energy from specific activity and tamper content of
the debris.

10. Feasibility and acouracy of all newly developed analytical techniques for:

Fission produsct and neptunium analyses.

701 = 1
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Alpha-partical emitters.
Ultra-microchemical analyses of the debris.

Physical properties of particles.
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ives of the experiment are:

l, To establish the change in character of acoustic signal with distance
from the blast,.

2. To establish the existence of directional effeocts in propagation to
long distances from lerge explosions.

3« To compare the effectiveness of several types of acoustic eguipment
during actual field test.

4. To establish, if possible, the correlation between infrasonic wave
propacgation to long distances from large explosions and infrasonic wave propagation
to short distances from small explosions.

5. To establish the optimumm chara¢teristics to be desired in acoustioc det-
ection equipment. (Frequency range, maximm sensitivity, etc.)

6. To establish the effect of meteorological conditions on the accuracy
of azimuth determination at considerable distance from the blaste

~ 5 N «-,—\u-fk—’“«‘-




PROJECT 7.3

LOCATION OF A-BOMB CLOUD BY OBSERVATION OF AIR CURRENTS

I, Object of the Experiment

Ae Upper-air weather observation stations will be established, in addition
to those in permanent operation, improving the coverage of meteorological data
over the areas of LRD operation. These data will be analyzed and correlated with
radiological observations:

l. To study the rates of diffusion and settling of particles.
2. To test cloud tracking and forecasting techniques.
3¢ To facilitate the collection of samples of debris at great distances,

and to determine the extent to which GREENHOUSE particles will be collected in the
routine operation of the present atomic detection system.

7-3 - 1 .}fﬂ‘:
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PROJECT 745

INSTANTANZIOUS DETECTION OF ATOWTC BOMB DEBRIS BY BALLOCN~-BORNE DiZTECTORS

I. Object of the Ixperiment

A. Determine the feasibility of reasuring et long range, the concentration
of atomic bomb debris continuously from ground level to 50,000 feet.

Be Ascertain the reliability of counter equipment developed for balloon-borne
instrumentation in detecting and measuring the concentration of widely dispersed
atomic bomb debris.

Ce Obtain a vertical profile of the distiribution of atomic bomb debris from
Eniwetok at four key locations for correlation with objective described under Alb,
and A2b., under Project 7.4
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PROJECT 7.7

SEISMIC WAVE PRCPACGATION STUDIES

I. Object of the Experiment

A. To esteblish criteria for distinguishing between an carthguake and an
atomic explosion; to clarify the limits cn range at which seisnic observations may
be made and to ascertain the effectiveness at long range of seismic methods in
determining accurately the time, place, nature, and magnitude of an A-bomb explosion

in order that the seismic component of tho atomic dotection system may be evaluated
in the light of the I.0.7 objectives

2 Foda: i juws.
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PRCJECT 7.8

D TZCTICH OF A-BOHB DEBRIS BY ATICSPHZRIC CONDUCTIVITY

I. Object of the Experiment

Ae. Locate particular sources of atomic bomb debris in the vicinity of the
site as an aid to collection of specific samples as follows:

1. Fall-out below the cloud.
2. TFringes of the easterly moving cloud shortly after formation.
3. After cloud becomes invisible but before it is widely dispersed.
Bs Determine the feasibility of detecting the presence of atomic bomb debris

instantaneously in an aircraft at great distance with atmospheric conductivity
apparatuse

AP YT ST T, TERR R
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PROGRAY 8 Th

SFFECTS OF AIRCRAFT

Program Director - Col. Robert E. Jarmon, USAF - J-10, LASL
Technical Advisor to Program Director - Mr. J. Kelley, Jr. - AMC
Project Officers - 8.1 « Mr. J. C. Wayne - AMC

8.2 - Phase A - Aircraft Panels -
MI‘. Do Lc Grims - Am

Phase B - Pressure-time~distance measurements
(Buck Gage) - Lt. Cdr. John E. Kirk - LASL

In Program 8, Projects 8.1 and 8.2 are complimentary as they both deal with
blast effects on aireraft structures and both are required to verify or properly
modify theoretical studies being conducted at present. In view of this an overall
scope and objective is included for program 8 as well as detailed proposals for
projects 8.1 and 8.2.

This program was drawn up by the Air Force in collaboration with AEC (LASL);
however, the data that will be obtained are of real wvelue to all the services and
will be made available to them. It is of vital importance to the Air Force as it
will give data on safety of the atomic bomb carrier in actual operation as well as
design criteria for future airplanes. These data may well dictate new delivery
techniques as blast yields of atomic bombs are increased. The airplanes for this
program are carrying equipments or specimens for Programs 1, 2, 4, 5, 6, and 8.

In Phase B of 8.2 information is also being obtained for pressure-time-distance
ourves which are a definite requirement. Please note that Phase A and Phase B of
project 8.2 are separated for sake of continuity.




PROGRAM 8

I. Ob ject of the Zxperiment

The technical objective of Program 8 is to synthesize structural design
requirements which mey be used by the Department of Defense in the design of
future etomic air weapons. The operational objective is to gather and otherwise
collect data on atomic explosions in the field of interest to the Air Force which
mey serve as a basis for the structural design requirements established in the
broader technioal objective set forth above. More generally, the objective is to
learn as much as possible about the mechanism of blast resulting from atomic ex-
plosions so that the yet wmanswered questions which are vitally important to Air
Foroe strategic planners may be dealt with.

A. The data to be obtained will be measured in the air and on the ground

in projects 8.1 and 8.2, respectively. These projects are described in detail in
their respective reports.

B. The data collected in the forthcoming tests, both in the air and on
the ground, will be utilized to the fullest in correlation studies to verify the
theoretical work which will run concurrently with and continue after the subject
tests. It is intended that the studies and experimental investigations directed
toward the complete analysis of the response of an airoraft to a blast loading
will continue long after the 1951 tests are completed. The complexity of the
problem involved and the coatinuous and rapid change of the weapon development
programs require that this project be a continuous one. It is believed that the
" results of this collective study, together with the assembled data, will pro-
foundly affect the course of gtrategic thinking in the Department of Defense where
the optimum utilization of atomic and thermonuclear weapons is concerned.

i1, sthod

A. The following is a general description of the wvarious phases of work
whioh is proceeding now or will be undertaken in the near future umder Air Foroe
Contract AF 33(038?—8906 at the Massachusetts Institute of Technology.

1. A complete bibliography will be oompiled of the theoretical and
experimental research in those parts of the fields of structural
dynamios, aero-elasticity, compressible flow aerodynamics and
blast phenamena which may pertain directly to this problem. This
bibliography will also include complete and thorough pregentations
of all data accumulated not only from previous atomioc tests but
from Operation Greenhouse as well. It is anticipated that this
document will be made as complete as possible to insure that the
foundations so necessary to fundamental research studies are ade-
quately documented.

AN
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2.

Se

4.

Se

6.

An accelerated study of the entire problem will be conducted with
the objective of specifying oompletely and clearly the character-
istics of the external loading and of the aircraft itself which
would need to be measured in full scale flight and ground research.
Since very little change could be accomplished when the instrumen-
tation designs became frozen, these preliminary studies were given
e high priority so that pertinent decisions could be made at the
earliest possible date regarding the entities to be measured.

This phase will entail a study directed toward the establishment

of some ecoeptable external pressure loading criteria. It is
realized that e complete study of ths physics of the external
pressure-velocity loading must be conducted in order to arrive

at acceptable criteria. This part of the problem will require
continuous development, refinement, and very extensive coordination
with the Air Materiel Command and other agencies wp to the time of
the tests.

This phase of the theoretical studies will run concurrently with
Phase C and will be mainly directed toward a comprehensive dynamic
stress analysis in a way which will permit easy prediction of changes
in the stress and deflection patterns in the structure of the drones
if and when it becomes necessary to make changes in the external
pressure loadings. Thege changes may arige as a result of changes
of the position of the aircraft in the field of disturbance or
ochanges in the intensity of the disturbance itself. In addition,
the concurrent study in Phase C can be expected to yield an improved
knowledge of the characteristics of the disturbance as the investi-
gation progresses, and hence it will be desirable to change the
dynamic stress analysis to incorporate such improvements.

This phase of the wurk will begin after the tests have been com-
pleted. It will concern itself with the data reduction of all
pertinent entities measured both in the flight and ground program.
A careful study and evaluation of all results will be undertaken
together with a correlation of all test results with theoretical
methods. This phase of the task will bind together all of the
previous work on the project and will form the basis for the design
criteria.

This phase will be concerned with the formulation of specifio over-
all design criteria for present and future military aircraft, and
will be based on the results and conclusions of Phase E. A design
oriteria will be written upon which the Strategic Air Command will
formulate air tactics and techniques and the Air Materiel Command
will base their approvals of the structural integrity of all future
air weapons.

8-3

s



“Iliilillllll'

Phases 1 through 4, inclusive, oome within the limitations of the work which
can be completed at the present expenditure of effort prior to the 1951 test.
Phages 5 and 6 are to be carried out after the tests are completod.

B. The details of the proposed experiments to be run in the air and on the
ground are discussed at great length in the program reports of Project 8.1 and 8.2,
respectively.

Co A disturbed airplane must be treated as an elastic body which vibrates
freely. A%t present reliable theories are being developed which can be used to
oredict the dynamic stresses in airplane structures subjected to rapidly varying
external loads. These loads are directly a function of the yield of the weapon
under test and therefore the placement of the drone aircraft at zero time is wvery
much s function of the expected yield. In this case, the location of the drone

aircraft for any of the shots will be made on the basis of maximum expected yield
values.

1T1. Details of Progress to Date in Ixperimental and Theoretical Tiork

A. Very little experimental and theoretical work have been done in the past
which can have an important bearing upon the problem of "aircraft response to a
blast loading." Dight atomic bombs have been exploded, but very little data, of
use in the solution of the dynamio stress analysis problem, have been collected.
Research at the limssachusetts Institute of Technologzy is now being conducted under
AT contract. Certain phases will be completed prior to the 1951 test. They in-
volve the caloulation of the complete elastic and imertial properties of the air-
cra®t to be used in the 1951 test and the formulation o satisfactory theories to
predict the dynamic stresses arising from the rapidly changing external loads.
This structural oroblem, naturally, is coupled with a study of the theoretical
methods and experimental data for predicting the mechanisms of the free air pressure-
time history for a given weapon yield. Because of the sparseness of reliable experi-
mental data collected in previous tests, this has proved to be a more difficult pro-
blem than heretofore contemplated. A second and related problem entails the deter-
mination of the effect of traveling pressure waves in the atmosphere in producing
forces and moments on the aircraft lifting surfaces. This is an extremely complex
theoretical problem not only in non-stationary aerodynamics, but also in the dynamic
stability of elastic aircraft. Theoretical methods are necessary to treat this pro-
blem since no experimental bechniques are awailable other than a test involving a
full scale atomic explosion. Finally and most important will be a thorough com=-
parison of the computed dynamic stresses to the alloweble design stresses of the
airoraft which will not only indicate the severity of the loading but also will
designate the positions in space that can be occupied by test aircraft in the 1961
test. It has already become evident that the lack of reliable experimental date
from previous tests will make it difficult to position aircoraft in the test with
certainty. It is almost certain that these data are too meager to form the basis
for a reliable structural design criteria for future weapons and weapon carriers.
It is, therefore, extremely essential that proper experimentel data be obtained in

8-4 : s
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YEAR 1950 FISCAL YEAR 1951 Total
Program 8 . Activity . Envﬁa.wmp Q1 Funds Deptm'tal(l) Funds Total Total Funds
(Service) | Estimated | or AEC(2) Required Estimated | or AEC(2) | Required Estimated Funds Required
j i Cost Funds t Funds _ Cost Available "
Project No.and Title Available from JTF-3 Cos Available from JTF-3 . from JTF-3
8.1 Test of Aircraft AMC (AF) 3,672,273 |3,658,063(1) 14,210 451,289 218,k0L{1) ! 132,889 h,123,562 3,876,467 147,095
Airborne
8.2 Static Tests of AMC (AF) 407,015 0 407,075~ 79,510 0 79,570 1,86,6L5 0 | uB6,6u5
Aircraft Panels
TOTAL L,079,3L8 [3,658,063 421,285 530,859 218,L0hL 212,459 4,610,207 3,876,467 633,740
®This incljdes $8L,975 [for on-site fonstruction [to be directdd from JTF-3]funds to H & N {AEC Contnactors) ;
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TEST PROPOSAL

Taest of Aircraft Airborne

I. Object of the Experiment.

A. The data to be obtained from these tests concern the nature and magnitude
of the loads and forces induced in aircraft structures in flight when adjacent to
an atomic explosion.

Be The measured data will be applied to a theoretical analysis thus to derive
a verified or corrected theory of the loading encountered by a airplane in the
presence of a blast wave. Such a theory will then define the safety limits for
airplanes used in the tactical employment of violent explosives. By defining the
nature of the airplane loading, the theory should suggest tactical employment or
deployment of current airplanes to avoid critical or dangerous loading while making
optimum use of the explosive. Further, the theory should identify the necessary
modifications to existing structural design criteria to include such operaticns as
part of the mission for which futwre military airplanes are designed. This type of
theory will be of continuing value in the further exploitation and development of
Air Force vehicles,

ITI. Method

A. The general purpose of Project 8.1 will consist of the measurement of the
induced loads; such as increased 1lift, structural strains in the wings, and the
dynamic response of the complete airplane in the presence of the blast wave. The
complete problem is divided into two parts. The first part will consist of a
theoretical analysis and the second part will consist of a proof of that analysis
by actual measurements. The theoretical analysis will incorporate a generalized
evaluation of the blast wave, the generalized effect of the blast on the stability
and load parameters of the alrplane, and a detailed analysis of the structural
loads to be expected on the specific airplanes to be used on these tests. This
analysis is being performed under Engineering Division Project MX1L52. The measure-
ments from Project 8.1 will be made at specific points in the air space around the
blast. Since it is necessary for the completed theory to apply tc airplanes any-
where in the air space around the blast and in any practical flight altitude, a
great number of data points are required to substantiate the theoretical analysis.

Be In order to attain this generalization it is planned to select seven points
from each test at which the induced loads will be measured. These points will be
carefully selected in accordance with the theoretical analyses prior to the test.
Specifically, the points will include two at which the airplane structures should
be stressed to limit loads. Two more points will be selected at which airplane
stresses should approach, but not reach, limit values. These four data points,
for purposes of reference termed "critical® points, will be occupied by drone
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present in determining the several locations 1or  drop' and tésf aircrart. Ac-

- celeration measurements were made cn a few of the "Crossroad® drones by means of
the Flight Analyzer. This instrument consists of a mechanical accelerometer of
very low response frequency supplemented by air speed and altitude records. The
low frequency response of this instrument prohibits any detailed analysis of these
data to determine structural loads, Oscillograph records of wing loads, and air-
plane accelerations were made on three test airplanes on operation "Sandstone®,
The data collected from these airplanes provide a measure of the loads experienced
by a particular airplane at a particular location with respect to the blast. How-
ever, the data cannot be generalized to a sufficient extent to assist materially
the perfection of the theory. The data do indicate, however, the nature of the
problem and provide three check points for the development of the theory. Further,
these data will indicate the techniques to be followed in collecting information
from the forthcoming tests. The theoretical work involved in the present project
is being perfcrmed by the Massachusetts Institute of Technology. Certain

=
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fundamental data with regard to the blast will be necessary in arder to provide

a basis for the theoretical analyses. Such data will include the expected
intensity of the blast, approximation of the shape of the present-time curve in

the wave, the character of the wave propagation, the attenuation or intensification
of the pressures by atmospheric conditions, and various reflection effects in the
blast wave. These data must be supplemented by information concerning the air-
plane structures and their dynamics. These data are being assembled by the

Massachusetts Institute of Technology and will be evaluated to determine what
additional information may be required.

IV. Personnel Requirements.

A, Required at Test Site

The personnel to be required at the test site for this project will
be essentially for two purposes. The first purpose and the largest group of
personnel will be for the maintenance and operaticn of the recording equipment.
The other group will supervise the project, assist with calibrations, and per-
form a preliminary reduction and analysis of the data as they are collected in
order that the location of both the test auxiliary airplanes and the safety of
the crews involved may be the best obtainable.

1. Instrumentation Personnel - An organizatiocn is being arranged
with the 550th Guided Missiles Wing for the purpose of maintaining and operat-
ing the instrumentation. It is presently planned that this group will include
one officer and twenty-four airmen. This group will be trained in the operation
and maintenance of the equipment and will make the preliminary installations and
calibrations in this country. It is intended that this group will operate and
maintain the instruments in both the drone and the "manned" aiicraft. In ordsr
to implement this requirement it will be necessary to assign & {ew memtars of tais
group to airplanes which will be based at Kwajalein., Advisory and assisting pers-
onnel for this group will need to be assigned from the Air Material Command or
from its contractors. It is estimated that two Air Material Command personnel and
three contractor's personnel will be working with this group for advice and as-
sistance in their operations. In the organizatiun plan of the Task Force the pre-
cise arrangement of these personnel is not immediately obvicus. Because of problenms
of integrating the maintenance of the instruments with the training and "checkout”
operations of the airplanes, crews, and radio control equipment, it is believed
to be most expeditious to maintain the assignment of this group to the same operat-
ional organization which is responsible for the operation of the drones, Although
the personnel are not to be directly assigned to Project 8.1, the furnction will be
closely allied and close liaison will be required.

2., Project 8.1 Personnel -~ These personnel will be required to work
very closely with the instrumentation perscmnel on decisions regarding the proper
utilization of the instruments and on the removal of the data from the airplanes
after the completion of each test. The data will then be integrated into the
theoretical analysis to determine the appropriateness of the data and of the
installation of the measuring instruments. As the test progresses the reliability

—
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of the theoretical analysis should be improved and proven so that the loga?iuns of
the test aircraft should be more precise for =ach succeeding test., Specifically
the personnel on this project will include:

a, Jay C. Wayne, Wr. USAF AMC D=h5
(Project Officer for entire Project 3.1)

He will be responsible for Project 8.1 which includes the
preparation of plans and arrangements for the execution of the project in iccord-
ance with the policies of the program director.

b. Joel C. Lehmkuhl, iir. USAF AMC D-45
(Assistant Project Officer) :

He will be directly responsible to the project engineer for
liaison with the Instrumentation Unit of the Drone Organization. lie will be res-
ponsible for the implementation of the plans for the location, maintenance and

operation of the instruments and for the collection, transcription and interpre-
tation of the aata.

¢. T. S. Lewis, Captain USAF A038123L4 D-U5S

This officer will be responsible for the cormunication and
other electronic equipment for Project 8.1, He will have an advisury capacity to
the Assistant Project Engineer and thereby to the Instrumentation Unit on matters
of the operation of the recording and telemetering equipment.

de Ce We Orr, 2nd Lt. USAF A0838132 p-U45

This officer will be responsible for the collection of the
structural data from the B-50D aircraft in accordance with the plans of the project
engineer. This responsibility will include supervision of the maintenance, calibrat-
ion, and operation of the instruments and instructions of the flight crews. These
airplanes will be based on Kwajalein and this officer will represent the Project
Engineer in the operationsof the B-50 airplanes.

e. R. He Rice, lst Lt. USAF A0818023 D-L5

This officer will be responsible for the collection of the
structural data from the XB-l47 airplane in accordance with the plans of the pro-
ject engineer. This responsibility will include the supervision of the maintenance,
calibration, and operaticn of the instruments and instruction of the flight crews.
This airplane will be based on Kwajalein and this officer will represent the Pro-
ject Engineer in the operation of this airplane.

fe C. W, Luchsinger, Mr. USAF AMC D45

This man will be responsible to the Assistant Project
Engineer for the transcription, tabulation, and reduction of the structural data

° G,
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in their normal functions of Supply, Maintenance, and Engineering. Further,
several contractors or major division thereof are engaged almost entirely in

preparing equipment for the project. Thus an estimate of the number of people
so engaged is not practical.

V. Instrumentation and Equipment Requirements

A, The instruments and equipment presently being prepared for Project 8.1
are as follows:

l. Magnetic Tape Recorders

Because of the response of other means of recording to shock and
angular accelerations, it was decided to use magnetic tape as the medium for local
recording within the airplanes. At the time this decision was made the Webster-
Chicago Corporation had produced three prototype recorders for the Air Material
Command on a previous contract and had initiated preliminary design of an instru-
ment having twenty-four recording channels, two per-cent accuracy (or better), and
500 cycle frequency response. Acceptance tests on the prototype indicated an ac-
curacy of within plus or minus two per-cent and a frequency response approximately
fifty per-cent better than that anticipated (200 cycles) for the prototype. A
first model of the twenty-four channel recorder, exclusive of the amplifier, is
presently being subjected to preliminary temperature and acceleration tests at
Headquarters, Air Material Command., The tests show the instrument to be satis-~
factory to date,

2. Telemetering Equipment

Telemetering transmitters will be of type AN/AKT-6 and the receivers
will be of type AN/UKR-1l. The transmitter provides twenty-eight data channels.
Twenty=-four of these channels will transmit data from those channels which are
also recorded on the local recorder; the additional four channels will be used to
provide information for the pilot controlling the airplanes from the ground. The
telemetering receivers are being installed in a single ground station and the
flight information will be transmitted to the ground stations (radar flight control
and landing control trucks) by means of wire line (ref. par. VI. B. 3.2, ard b.).

3. Sensing Elements

a. Strain Gages - Strain gages will be used to measure bending, tor-~
sion, shear, and elevator position. The gages will probably be Baldwin-Southwark
type SR~-L, LOO-ohm gages. The techniques of applying these gages will need to be
improved over that used in previous tests because of the humidity and corrosion
problems which are present. A study is presently being pursued by Purdue Univer-
eity to investigate and compare the various techniques of cementing strain gages
and to develop an instrument for determining the adherence of the gages.

be Accelerometers - It is presently planned that unbonded resistance-
wire type accelerometer as manufactured by the Statham Laboratories will be used.
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occupy, & high frequency pressure recorder will be provided for the Air Force
B-17 drones. This recorder will consist of a crystal pressure transmitter mount-
ed on a boom ahead of the airplane feeding into a recorder which includes an
oscilloscope. The trace on the oscilloscope tube will be recorded on photographic
film.

S Auxiliary Equipment - Certain items which are required for the sup-
port of this operation will be provided within mobile laboratories. One of these
laboratories will contain the telemetering ground station together with a radio
transmitter which will provide a synchronizing pulse for the recorders in the
various airplanes. This pulse will be transmitted by VHF radio to the airplanes;
there it will be decoded and applied to the recorder. This pulse will be applied
at one second intervals starting at To minus five seconds. The first of these
pulses to be received in the airplane will initiate the recording cycle which
will continue for approximately five minutes. As an added safety feature, it is
also planned to initiate the recording cycle by means of an instrument which will
detect the intense light from the detonation., In the event that the recording
cycle has already been initiated, the signal from the light detector will mark
To on the tape. According to present plans this instrument, in sufficient
quantities for all of the airplanes, will be developed and provided by Edgerton,
Germeshausen and Grier, Inc. (contractors to the AEC). The detailed requirements
for this detector were discussed with Mr. B. J. O'Keefe of that company, A
mobile laboratory will also be provided for the maintenance of magnetic tape
recorders, fur use in the transcription of the magnetic tape records, and for the
processing of oscilloscope records from the magnetic tape playback. Five type
AN/MSq-1 radio ground stations will be required for determining and recording the
position of the critical drones. These radio egquipments are being requisitioned
and will be manned and operated by the drone organization.

Be The brackets, wires, and mountings for the equipment will be installed
in the test airplanes at the depots and contractors as noted above. The remainder
of the recording and telemetering equipment, together with the sensing instruments
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and the associated equipment, will be installed at Eglin Air Force Base and flown
in the airplanes to the test site.

C. It should not be necessary to assemble or construct any of the instru=-
mentation at the test site. However, due to the complexity and novelty of the equip-
ment, a considerable amount of attention to the instrumentation is anticipated. Also,
the nature of the tests, the fact that delays or interruptions due to instrumentat-
ion are intolerable, and tne degree of reliability required of the instrumentation
will demand a thoroughly trained, well equipped organization to maintain, adjust,
and operate the equipment.

D. According to present plans the equipment will be installed and cal-
ibrated at Eglin Air Force Base prior to shipment to the test site. However, due
to the number of airplanes, the calibrati ons of some of the installations will be
approximately six months old at the time of the test. Therefore, it will be
necessary to check at least a part of the calibrations before the first test. In
order to verify the recorded data as much as possible it is also planned to repeat
the "check" calibrations after each test on those airplanes which are available.

It may also be necessary to repeat or check calibrations when equipment is replaced
or repaired in the field. The equipment to be used in such calibrations will be
contained within the mobile laboratories or taken to the test site by the operating
organization. This will include such equipment as a shock tube, accelerometer
calibrator, electrical standards, pressure equipment, and jigs and fixtures for
loading the aircraft structures., In connection with the calibration of the air-
planes, a hangar or suitable shelter will be required to protect the airplanes

- from the affects of the wind. The requirement for this hangar will be discussed
in detail in paragraph XI.C.a., below,.

E. It is not anticipated that any protective equipment will be required
other than that which is discussed in Paragraph XI.C., below. Since it is not ant-
icipated that the manned test airplane will be flown into contaminated air, prot-
ective equipment is not planned for these installaticns.

VI. Present Status of the Equipment ard Instruments Required to Perform the
Expgriment

A, It is estimated that approximately 90 percent of the equipment required
for this project is already on procurememnt .

B. The orders placed to date include:

1. Recorders - A developmental contract, No. AF33(038)=-6118, was placed
with Webster-Chicago Corporation for four recorders and one l2-channel playback
during fiscal year 1949. This procurement was supplemented by an additional order,
Contract No. AF33(038)-10326, for twenty-one recorders, ane 2-~channel playback, and
the associated test equipment from fiscal year 1950 funds. The first L recorders
are presently scheduled for delivery approximately 25 April 1950. The 12-channel
playback is scheduled for delivery approximately 1 June 1950. The remaining 21
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1950 and delivery is desired by August 1950.

—
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3. Due to changes in the number and locations of test airplanes to be used
on this project, the number of spare recorders has been reduced to three. It is nat
expected that this amount of spares will be sufficient because of the complexity
and novelty of the recording equipment. It is, therefore, planned to place an order
with the Webster-Chicago Corporation for spare parts in the amount of approximately
$50,000. It is expected that this purchase will be initiated prior to 15 May 1950.
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Trailer (slectronic Maint) 1 ea.

Trailer (X¥SQ-1, Radar) L ea.
Trailer (Power Source, iSQ-1 L ea.
Radar)
Accelerometer Shake Table 1 ea.
Weapons Carriers (Ground Control) 3 ea.
Power Units (Ground Control) 3 ea.
Oscillograph Paper 130 rolls
Airplane Weighing Kit 1l ea,

Crates (Spare Parts, Stationery, L ea.
Hand Tools, etc.)
Telemetering Spares S ea,

2. It is expected that the above-listed equipment will be returned
to the Continental U.S. after the tests except for the oscillograph paper.
Roll-up should be initiated immediately after the last test.

B. Air Lift

D-L5 3360 £t
D~L5 13440 £¢3
D-L5 13440 ft3
D-45 20 r£t3
D45 2940 ft3
D-i5 378 £t
D=L5 12 £t
D-L5 6 £t3
D-L5 150 ft3
D-L5 8 £t

L7,19L £t3

Measurement Tons 1,180

The following listed equipment will need to be transported by air freight:

.
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When Needed
Item Quantity at Site Volume
Recorders 6 ea., D=30 360 1lbs
Amplifiers 6 ea. D-30 2L0 1bs
Recorder Playback 1l ea, D=30 300 1bs
Crate (Accessories) 1 ea. D=30 200 lbs

1100 lbs

2+ This equipment will be used in final check-out and calibration of
instruments in the U.Ss The equipment will be in use here until the departure of
the test airplanes. It may be possible to transport this equipment in the test
airplanes.

3. The only material which will require return by air freight will be
the records, magnetic tape and oscillograph paper. It is hoped that a considerable
quantity of such material will require transportation. These data will be highly
classified and will be urgently required for reduction and analysis. Permission
for the return of one hundred pounds of such material by air freight is requested.

Ce Air Lift - Personnel

In view of the urgent need for all of the personnel listed for this
project (ref. par. IV.A.2., above), it is desirable that these people be provided
air transportation both to and from the test site. These people will be required
at Eglin Air Force Base until the departure of the test airplanes (D-30) and
should be at the test site as the airplanes arrive to continue their duties.

After the test they will be required at Wright-Patterson Air Force Base for assist-
ance in the reduction and analysis of the data.

VIII, Collaboration

The data from this experiment will be incorporated in the Structural Design
Criteria for lnited States Air Force airplanes under Engineering Division project
MX-11,52, Expenditure Order L51-368. Under that project the Massachusetts Institute
of Technology is performing a generalized study to analyse the problems in detail
and is collaborating in the locatiun of measuring points on the test airplanes and
in the locations of the airplanes themselves., Other agencies of the Air Material
Command are collaborating in the preparation of the test airplanes and considerable
assistance in the fundamental parameters conceruned in this test has been obtained
from personnel of the Los Alamos Scientific Laboratories., The Sandia Laboratory
has collaborated in the selection and development of the instrumentation. A large
amount of collaboration has been and will continue to be necessary with Air Task
Group 3.4 which is being organized, equipped, and trained by the Air Proving Ground
Command. This organization will have operationsl control of the test drones and are
thereby assuming responsibility for the equipment installed for the Air Force test.
C.ove coordination with that group will be maintained throughout the operation.

IV, Responsibility

A, The Aircraft Laboratory, Engineering Division of the Air Material Comnand

——
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has been assigned responsibility for Project 8.1. It is assumed that the Drone
Unit of Air Task Group 3.4 will be formally assigned responsibility for the cal-
ibration, maintenance, and operation of the necessary instrumentation for this
experiment under the general supervision, advice and coordination of this project.
An organization is being established within the Electronic Section of the Drone
Unit to perform this function.

B. The project engineer for Project 8.1 will be Mr. Jay C. Wayne, Correspond-
ence with Mr. Wayne should be addressed to Commanding General, Air Material Command,
Wright-Patterson Air Force Base, Dayton, Ohio, ATTENTION: MCREXAS83,

X, Funds
These are shown under program 8.
XTI, Facilities

A. Power - The ground-based equipment for this project is, for the majority,
being designed for the use of 110 volt, 60 cycle, single phase power. Approximately
30 kilowatts will be required for the telemetering ground station trailer and an
additional 30 kilowatts will be required for the instrumentation maintenance trailer.
It is presently planned that these trailers will be located on Site A near the
Electronies Supply and Maintenance Shops adjacent to the drone parking area. Approxi-
mately 2 kilowatts of power will be required at the Radar Site between the north beach
of Site A and the roadway, approximately across from the midway point on the loading
strip. Electric power, not to exceed 2 kilowatts at each location, will also be
desirable at the airplanes in the drone park. This requirement was discussed with
Mr. J. C. Clark of Los Alamos, who agreed to consider the proposal. This power
could be obtained by means of portable motor-generator sets if the provision of out-
let boxes is not considered feasible. Twenty-eight volt, D. C. power will also
be required in the trailers for the operation of instruments and radios, but this
power will be derived from rectifiers or motor-generator sets provided therein.

A request has been forwarded to the Drone Unit for an estimate of their power
requirements and these requirements will be included in a monthly progress report
when it is received.

B. Communications

1. Time Signals - The only time signals to be required by Project 8.1
is the minus thirty second (~30s) signal. The signal will be used (by means of
VHF radio) to start the recorders in the drone airplanes. The signal will be
required at the telemetering ground station and the closing of a relay contact
will be sufficient to initiate this action,
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2. Radio Fregquencies

a. Radio frequencies by equipment to be used specifically for Project
8.1 of this operation are as follows:

(1) AN/MSQ-1

(2)

(3)

No. of frequency bands required
for operation .

Type of equipment

Frequency range of equipment

Type of modulation
Band width

Power output
Purpose

Period used

AN/AKT-6

No. of frequency bands required
for operation

Type of equipment

Frequency range of equipment
Type of modulation

Band width

Power output

Purpose

Period used

BC-6LOD (P/O telemetering
Receiving Station)
No. of frequency bands required
for operation

Type of equipment

Frequency range of equipment
Type of modulation

Band width

Power output

N
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four

Ground, radar track-
ing 2700-2900
megacycles
Pulse-time

Ly megacycles

120 kilowatts

Radar tracking and
control of drones
Continuous during
drone operations

Four

Telemetering trans-
mitter

2200-2300 megacycles
Pulse-time

1 megacycle

15 watts average
300-400 watts peak

Telemetering of data

from 4 drones in
zround station
Continuous during
operation of critical
drones

One

Communications
transmitters
100-156 megacycles
A¥ (tone modulated)
10 kilocycles

50 watts






Frequency Purpose

100-156 mc.

A/C
93)45" 9’405 0C

Equipment  No. of
Thannels keq'd. Range
B3C~-AL0D 1
AN/APS=10 10
AN/ARC=3
& BC~-640D pEh

Ce
to be required for the drone

the equipments installed in the aircraft.
discretion of the operating groupe.

100-156 MCe

Transmit timing
signal to drorne

Navigation of
director A/C

Cormunication
air to air amd
air to ground

to air

operatione

ments by aircraft is included:

QB-17

SCR-27LN

SCR-522 (receiver only)
AN/APN-GA

AN/ARN-7

AN/ARN-5A

RC-103A

SCR-718

AN/AIC-2A

SCR=695B

AN/ARC-8

AN/ARC-3

AN/ARW-4O

AN/AXT-2 (mod)
AN/APR-11 (see Note 1)
AN/AKT-6 ( see Note 2)
RC-193

ea.
ed,
ea,
el .
e’a.
ed.
esa,
ea.
es,
ea.
ea.
ea,
ed.
ea.
ea.
ea,

T S R e el el ol ol ol o

QT-33

AN/ARC=-3

AN/AIC-2A

AN/ARN-12 or RC-1$3
AN/ARN-6

AN/ARW=40

AN/APW-11

AN/AKT=-6

es.
ea.
ea.
ed.
ed.
e8 .

(S S ol ad
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ed.
€a.,
es,
ea.
6d .
ea.
ea.
(=: %
ea,
ea.,
ea,
ea.
ea,
es.
ea.

HFORHHERRERRHEPHF

ea.
ea.
ea.
el
ea.
ea,.

N A AN

Remarks

Used in L Project 8.1
A/C and approx. L other
drone aircraft

2 of Project 8.1
directors equip'd

with AN/APS-10

A1l A/C and ground
stations, A maximum of
8 channels to be avail-
able on anyY one air-
plane or ground station.

The equipments and frequencies outlined above are thiose known
It is not, however, a complete listing of
Other equipments could be used at the
For reference, the following listing of equip-

DB-17

SCR=-27LN
SCR=-522
AN/APN-SA
AN/ARN=T
AN/ARN=-5A
RC-103
SCR-718
AN/AIC-2A
SCR-695B
AN/ARC-8
AN/ARC-3
AN/APS-10
AN/ARW=L1
AN/AXR-1
RC~193

DT=33

AN/ARC=3
R-77A/ARC-3
AN/AIC~2A

AN-LRN=12 or RC-193
AN/ARN<6

AN/AR¥-41

AN-ARA-BA



Note 13 Two (2) complete AN/APR-11l sets will be installed in five (5)‘each
QB-17 aircraft and one (1) set of beacon compoments only will be installed in
twelve (12) each ¢B-17 aircraft.

Note 2: Radio Set, AN/AKT-6 will be installed in five (5) each QB~17 aircraft
only.

3. Telephone or Wire Lines

a. Four sets of three-conductor lines are required fram the tele-
metering trailers to each of the four radar stations. These lines will carry the
telemetered flight information from the airplanes for the benefit of the pilots
controlling the test aircraft. Four channels of such information will be received
at the telemetering station and must be presented to each pilot at the Radar Site.
Two additional pairs of lines from the telemetering trailer to each of the radar
stations should be included in this installation for telephone communications
and for time synochronization.

b. A similar installation of four sets of three-conductor lines
will be required from the telemetering trailer to each of the landing control
ground stations: one off the west end of the landing strip and the other about
1/3 of the way down the strip on the north side. Of the four three-conductor lines
from each of the telemetering receivers, two of these lines should go to each of
the ground control points. These lines will provide the telemetering flight inform-
ation for the benefit of the pilots who will control the landing of the test drones.
Telephone communication lines between these control stations and the telemetering
trailer are also required.

ce Telephone communications with other agencies on the atoll is
also requested. Several other agencies; the Sandia Laboratory, Aberdeen Proving
Ground, and Project 8.2; will be engaged in the maintenance and operation of equip-
ment similar to that being maintained in the instrumentation maintenance trailer.
It is expected that frequent communications with these agencies will be required.
It is, therefore, requested that one station of the inter - and intra -~ island
telephone network be provided at the telemetering trailer.

d. Telephone communications between the telemetering ground
stations and the airplanes in the drone park was discussed with Mr. J. C. Clark
at the same time that the subject of provision of 110 volt a.c. power at the
airplanes was discussed. This communication will be especially valuable during
checking and calibration of the telemetering equipment. Such communication
could be provided by "handy-talkie" radios, but it is believed that the use of
telephones would avoid further complication of an already crowded radio frequency
spectrun, Information on more recent decisions in this matter would be appreciated.

C.. Laboratory Space and other facilities

a. Hangar - Experience gained during Operation Sandstone indicates
that the need for hangar facilities is extremely urgent. A hangar large enough to






B. It is requested that the use of photo-sensitive recording paper by this
project be cleared with those agencies responsible for the security of the test
area., Considerable difficulty was encountered on Operation Sandstone aue to a
misunderstanding of the purpose of such paper. The use of the photo-sensitive
paper to violate security by taking photographs is practically impossible and
sufficient security measures will be taken to insure against such use. However,
the requirement (as in the previous instance) for accounting for every scrap of
this paper is prohibitive in time and effort. Unexposed paper will be protected
under locks, but it is desired to avoid the requirement for depositing such paper
with the security police as was previocusly required.

C. The preliminary estimate of the locatiuns of the test airplanes for this
project has been reviewed. On the basis of the present state of the Massachusetts
Institute of Technology analysis another estimate of those locations has been pre-
pared and is inclosed with this repourt as rigure 1, page 21. The locations as
indicated are still preliminary and will be examined further as the analysis pro-
gresses. The predicted overpressures and material velocities are shown for each
location. As shown in Figure 1, some of the airplanes will be going away and others
will be heading toward the blast. For the information of those who inquired as to
the possibility of vertical photography, none of the test airplanes should be with-
in a sixty degree cone (thirty degrees each side of vertical) at the time of the
detonation according to this plan, The manned XB-47 will be the nearest airplane
over the blast; at about 30 degrees from the vertical point and at about 22,000
feet altitude,
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I. Object of the Experiment

H
aircraft components in the path of the blast, and under carefully controlled

Y P . —— i e

conditions to measure and evaluate the effects mzinly of the blast, but also
heat and radicactivity on these structural components.,

A,

What data are to be obtained.

1.

2.

3.
L.

5.

1.

2,

3.

L,

Air load and air pressure measurements on an ideal
rigid wing.

Structural measurements on an ideal simple wing,
both straight and swept design.

Qualitative data on vented and unvented components.

Jualitative data on secondary items such as canopies,
antennae, pitot tubes, fuel tanks, rudders, etc.

Qualitative data on new experimental structures
utilizing new materials and/or new design principles.

These data will be used in conjunction with general
blast loads study to establish design criteria and
to determine safe operational tactics for atamic
bomb delivery by air.

It will be used to Hetermmine hazards encountered by
aircraft when subjected to the shock wave of the
A-bmb.

To determine and evaluate methods of relieving
structures fram collapse or explosion due to differ-
ential pressure,

To evaluate the effects and reponse to an A-bamb on
structural components fabricated of new materials
and to new design trends.

.
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The need for data obtained from ground tests on aircraft
structures in addition to air tests on drones is very important.
The ground tests provide an opportunity to gather data under closely
controlled conditions (as campared to flight conditions) on simplified
structures. This is extremely important, since the use of simplified
models rather than complex aircraft structures permits a correlation
of theory and experiment with the minimum of attention to superfluous
deotails. In addition, it provides an opportunity to make reliable
observations on the effects on aircraft structures at relatively
short distances from the center of burst. Theee observations are
valuable in determining the effects and extent of local blast damage
on secondary ard primary structural components. These types of damage
cannot be reliably predicted by methods of analysis, yet may be
important factors in the failure of certain types of aircraft structures.

This proposed experiment is a partial extension of pre-
vious experiments and will probably be a continuing program according
to results of this test and future changes in atomic warfare.

II, Method
A, General Method:

1. Air loads and air pressure measurements will be made on
an ideal rigid two-dimensional wing to determine
accurately the actual loads which the wing experiences,

2. Structural measurements will be made on an ideal struc-
tural model to determine dynamic response of airfoils
to an A-bomb blast. The "Structural Model™ will be of
the simplest possible design which will behave struc-
turally in the simplest manner in order to verify
methods of dynamic stress analysis. The structural
model design will have the same airfoil section as the
"rigid model"™ in order that dynamic response can be
correlated directly with known air loads.

3., Qualitative tests will be conducted on vented and
‘unvented simple cylinders and simple airfoil shapes
to determine the effect of the shock wave and the
alleviation effect of vented holes.

Lo Qualitative tests will be conducted on new experimental
structures to determine the effects of the heat, radio
activity, differential pressure, etc., on the new
materials and structural designs.

B. Attachment "A" is a list of the specific test articles
listing the quantity and the specific test site., Attachment B,C, and
D are schematic sketches of the "rigid Wing Model", "Structural



Straight Wing Model™, and "Structural Swept Wing Model", respectively.
All three types of these models are to be supported on pylons approxi-
mately 10 feet above the level of the ground. The pylons will be
anchored to the ground by reinforced concrete bases. Attachment E is
a perspective drawing of the test set-up for the rigid and structural
models illustrating the attachment of concrete base, pylon, and test
articles,

The "rigid models" will be used to completely determine the
air loads and pressures caused by the blast wave on a two-dimensional
airfoil section. This model will be instrumented with pressure
sensing elements and a balance system. The pressure elements will
record the chordwise pressure distribution at a given section. The
"structural models" will be used to check the method of dyncmic stress
analysis. They will have the same airfoil section as a "rigid" two=-
dimensional model., These models will be instrumented with strain
gages,

It is tentatively planned to place a pair of rigid and structural
vwing models at each of four ranges. In addition, a swept structural
wing model will be placed at each of these ranges. Selected items fram
the other specimens mentioned above will also be located at each range.

C. The range of the test articles with respect to the center of
blast is based entirely on over-pressure as predicted from the estimated
yield by AEC. The design of the models is based on predicted over-pressures
and gust velocities. It is, therefore, apparent that the expected yield
is directly related to all phases of this project. However, in anticipa-
tion of errors in over-pressures, effects of ground terrain and other
variables and in order to bracket the required data, the test specimens
are identical for each range or island test site., Therefare, a change in the
yield would change predicted results, but this should not greatly affect
overall results unless a terrific change in expscted yield occurred.
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The details of Part II A and B are dependent on date and time of the test
only to the extent of meeting shipring schedules, etc. An arbitrary date, 1 Dec~-
ember 1950, has been established by the project engineer as the expected date on
which all material for this project must leave the United States.

III. Details of Progress to Date in Experimental and Theoretical Work

A. A complete study of the mechanism of the blast wave and the variation
of the proessure behind the wave and the resulting loads on the aireraft is in
process. The theoretical work requires that the over pressure in the blast wave
and the veriation of pressures behind the wave be transposed to a force-time
distribution on the aircraft structure which is assumed elastic and capable of
vibrating freely. It is then possible to calculate analytically the stress in
the sircraft structure resulting from this force-time distribution. Suffi-
cient data has been accumulated to permit design of the various models to be
initiated. While the actual blast wave does not greatly alter the design of
the models, it directly affects the range chosen for the specific models.

The present study reveals the lack of experimental data on the effect of
etomic blast waves on aireraft structures and the necessity and desirability of
the proposed experiment. This project, therefore, forms a basis for a funda~-
mental understanding of the quantities involved by compering theory with experi-
ment.

IV. Personnel Requirements

A. Required at Test Site

l., Scientific personnel -
Four (4) civilians
One (1) eaci officer

a. One (1) each civilian, Mr. D. L. Grimes, project officer for
this entire project to be furnished by USAF, AMC, LCREXA-8.
This civilian will be in charge and responsible for the entire
project 8.2 operation. This includes: all preparation for
the test such as design and fabrication of test articles, pylonms,
anchor bases, etc.; the erection and operation of the test
articles and the instrumentation at the various test sites; the
observetion of results; the collection of all data; and the pre-
paration of the final report. This man is on hand and working
with the project.
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d.
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One (1) each civilian, assistant project engineer for the
entire project to be furnished by USAF, AlC, LCRuiA-8. This
man will assist the project engineer in discharge of all
duties and responsibilities as outlined under a. This man
is on hand and working with the project.

One (1) each civilian to ect as scientific advisor on all
items that affect the engineering and scientific date being
gathered under project 8,2. This includes, presentation of
the test mrticles, terrair effects, instrumentation problems,
etc. This civilian will be furnished by USAF, AlIC, MCRuXA-8.
His services are being procured under contract No. AF33(038)-
8906. This man is from 11T and is working with the project.

One (1) each civilian, to be furnished by the USAF. He will
be responsible to the project engineer for installation and
operation of all instrumentation required on project 8.2.
This will include installetion and operation of pressure
gages, stress gares, temperature elements, all wiring, re-
corders, amplifiers, etc. He is on hand and worlking with
the project.

One (1) each officer to be furnished by the USAF. He will
be the essistant instrument man to the civilian listed in
d. above. He will be required at the test site to assist
in the supervision of the installation, maintenance, cali-
bration and operation of project &.2 instrumentation. IHe
will assist in the transcription, tabulation and reduction
of the structural dats collected. He will perferm the re-
gquired liaison work between island test sites and projeot
8.1 instrumentation sites. He is on hand and working with
the project.

2. Technicians:

&e

One (1) each Master Sergeant, 10S-750, airplane maintenance
teohnician.

Three (3) each Technical or Staff Sergeant, MIS-747, air-
plane and engineer mechanic.

One (1) each Sergeant, M0S-555, airplane sheet metal worker.
Thege persomnsel are to be furnished by the USAF. They have
not yet been procured. All five of these enlisted men are
to be used in the same type of jobs
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2. Pylons and/or jigs to hold the test articles to
the anchor bases in the correct attitude.

3. Test articles as listed in attachment "A",

L. Instrumentation consisting of 24 channel recorders,
strain gauges, pressure sensing elements, tempera-
ture sensing devices, etc.

5. Instrumentation room.

B. The anchor bases will, of course, be fabricated on the island
test sites. The pylons and jigs are to be comvletely or partially
assembled in the ZI. The strain gauges and possibly the pressure
sensing devices will be assembled into the test articles. The test
articles will be completely assembled in the ZI prior to shipping.

C. The fabrication of the concrete anchors at the test site is
readily justified due to size and method of fabrication. The
assembly of the pylons in the ZI and subsequent coupling to the
base at the island test site is the only way to bring the two
together. Assembly of the test articles to the pylons would make
an unwieldly heavy, bulky item to handle and ship. Further compli-
cations would arise in balancing the system and establishing correct
angle of attack., Therefore, the assembly of the test articles to
the pylons wili be performed at the test sites. All personnel
listed under part IV will be engaged in assemblying of pylons to

bases, test articles to pylons and/or instrumentation at the test
site,

D. There are two types of instruments which require calibration
in the field: strain gauges and pressure gauges. Jacks, weights (sand
bags) and chord beam clamps will be used for calibrating the strain
gauges in bending, torsion, and shear. Air pumps will be used for
calibrating the pressure gauges. in equipment trailer will be used
to check the frequency response of the pressure gauges.

E. One each instrument room is to be constructed on islands
E, S, Q, and P, This room will be used to protect instruments
necessary for the rigid, structural, and swept wing models. It will
be 8' x 10' x 64' high and will house amplifiers, recorders, etc.
The room will probably protrude 3 to 3% feet above the ground
and will most probably be placed 30 to 35 feet behind the test
articles. Forty-eight wires form the intelligence channels from the
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XI. Facilities
A. Fower,

It is understood that 110V power will be available for
Project 8,2 on test sites "E" and "S". It is also understood that
electrical power will not be available on test site "Q" and "P",
Project 8.2 will be able to operate satisfactorily on Q and P without
electrical power being provided. However, it would be desirable to
have 110V power on Q and P if possible as otherwise it will be
necessary to provide power by a putt-putt driven generator on each
island.

B. Communications.

1. Of the time signals available, (d) -~ 30s # O.ls and
(f) - 1s ¢+ 0,05s will be utilized by Project 8.2 on
all four island test sites "E", "s", "Q", and "P",
It is requested that a ~30 min. ¢ 1 min. time signal
be provided on all four island test sites "E", "S",
"Q", and "P" for Project 8,2. This 30 minute time
signal is urgently required in order to turn on the
amplifiers (which is part of the recording system)
which need a 30 minute warm-up period.

The recorder tape will be activated at -30 seconds.
The -1 second signal will cause a time blip on the
recording tape. It is planned that the -1 secomd
signal will also start the tape if the -30 second
signal has failed. One second will allow sufficient
time for the unit to attain full speed.

2. It is understood that intra-island telephone communi-
cation will be available at the four island test sites,

This is the only known communication requirement at
this time.

C. Laboratory Space and Facilities.,

The exact requirenents are unknown at this time. It is
expected that some type of temporary shelter should be provided
on all project &.2 test sites to protect the instruments and
instrument crews while perfoming installation and calibration.

D. It is expected that the normal boat transportation fram
the main island of Eniwetok to Engebi will be adequate. It is alsc
expected that normal methods of procuring transportation for dis-
tributing the large test articles to the four island test sites will
be adequate.
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Island Test Site
Approx. Range
Rigid Wing Model
Structural Wing Model
Swept Wing Model
Unvented Cylinder
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RIGID MODELS SPECIMEN ATTACHMENT B

STREAMLINED LARGE ENOUGH TO GIVE
GOOD END PLATE EFFECT
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ATTACHMENT D

SWEPT MODEL SPECIMEN
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TWO STRUCTURAL MODELS A ATTACHMENT E -

-

EACH HAVING A DIFFERENT Perspective Drawing ___cﬂazsa.,:.o T
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stations anas oeew arawn up.

reTalis Toe Arvival o: o B udiay TeIa Sy

systen appears to be adequate for the test. Sufficient data is in hand to eneable
the experimental work to advance to its final stages. There are no foreseeable
difficulties in the prssent plans.

Iv. Personnel Requirements

A.

Be

Required at Test Site

1.

3e

Officers - 1 LCDR, USH.

LCDR John 2. Xirk, USH, is now on duty at the Los Alamos Scientific
Laboratory and has been desisnated project engineer lor this pro-
ject. The duties consist of adnministration of persoansl and meney,
supervision of the installation and operation of the gages, inter-
protation and collection of the data

Civilain - 1 Steff llember Los Alamos Scientific Laboratory

Re W. Newman has been assigned by the Los Alamos Laboratory for
this duby. His duties are in general the same as listed above

for the cone olficer.

Technicians

Enlisted men - 5 Instrument men whose duties will be the install-
ation, calibration, and operation o the gages for the test. These

men have elready been requested as part of Program 8.2.

¥o unskilled help required.

Project Work in Continental United States

1.

Scientilic Personnel

Require one officer and one civilisn staff member. These men are

op—
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resuirod for a period ol about one month.

V. Instrumontation and Squipment Requirements

A. The following is & list of the instruments and equipment required for
this project:

26 interferometer gages
- 75 small relays

18 precigion time delay relays

1 calibration kit for the interferometer gages
B. All instruments and equipment can be assembled in ZI.
C. A%t the test site the instruments neecd only to be tested an& installed.

D. The calibration which is to be done at the test site is the damper |

setting. This requires the use of a small shock tube, some cellophane diaphragms,
and a small bottle of compressed air or some similar gas.

Z. Xo protective equipment is needed.

Vi, Present Status of the Equipment and Instruments Required to Perform the
Lixperiment

A. About 305 of the equipment is in hand.

B. The gages have been ordered from the Los Angeles shops of the Los Alamos
Scientific Laboratory. Delivery of the first of the gages 1s expected om 27 April
1950 with the delivery completed by the end of May 1950. The order for the time
delay relays has been placéd with the Haydon Timing Corp. of Waterbury, Conn.
Delivery is promised by the end of May 1950.

C. The only orders wiich remain to be placed-are for the dry cell batteries

sm
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and film. Those orders will be placed sometime in June for delivery sometime in
November. Those delivery dates can easily be met.

D. Some work remains to be developed on the timing system to be built into

the pages. This system is not awmilsble commsrcially in the size and price range
desired. Viork is progressing satisfactorily and tho present indications are that
this work will be completed by the time the gages arrive so the system can be in-
stalled. .

E. ©See D abovo.

F. See C above.

G. Ho Armed Forces squipment required.

He The timing units for each gage are yet to be built. Approzimate time
required is one month.

I. All decisions on the instruments to ba used and the materials required
have been made.

ViI. Logistics
A. Sea Lift
1. Will have about 3 M/T to reach the test site by D-60.

2. About 2% /T will be ready for return on H § 10.

B. Air Lift
l. None
2. DXNone
3. None

C. Sea Lift (Perasonnel)
1. None
2 . None

D. Air Lift (Personnel)

1. Two to arrive about D-60 plus the technicians which are being provided

in Program 8.2,

P e
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2. Two to leave about I ¢ 10,
E. No particular logistics problem.

VIII. Collaboration

This project will colleborate with the AMC Progrem 8.2. It will furnish
the pressure vs tims measurements for the 8.2 sgtations, and at the same time will
provide check points for measurements made under AEC Program 1l.0.

IX. Responsibility

A. LCDR John E. Kirk, USN, of J Division, Los Alamos Scientific Laboratory
is responsible for carrying out this experiment, colleoting the data, and reporting
it, through the Program Director, to the Scientifio Director.

B. LCDR John E. Kirk
Room 105, J Division,
Los Alamos Scientific Lab.,
Los Alemos, N. M.

X. Funds

A, Fiscal Year - 1950

1. The total cost of this project is $42,000.00. $30,000.00 is to be
furnished by Program 3 and $12,000.00 will be furnished by the AEC.

B. Fiscal Year - 1951

No funds required for this year if ell material requested is obtained
from the 1950 budget.

. Facilities

A. No power required. Eech gage has its own power supply in the form of
a bank of dry celils encloged within the mounting box.

B. Communications

1. Two timing signals are required at each gage location:

- 5 minuﬁes
- 1 seoond

These signels have been requested from Dr. J. C. Clark of LASL.

2. No special commumiocations requirements.

SECRET
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C. The laboratory space required is one work bench about 9! x 4' on the
working surface. No special equipment needed for this laboratory space.

D. The transportation requiremsnts for the [orward area are included in
Progran 8.2.

XI1. Remarks

lione
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PROJECT 8,3 - PHASE A

RADAR SCOPE PHOTOGRAPHY

I, Object of the Experiment

A, Photographs of radar scopes during atomic explosions are to be
obtained.

B, Detailed analysis of radar scope data available from Crossroads and
Sandstone indicates that proper use of radar scope photography may furnish a
direct measurement of bombing accuracy and an estimate of bomb damage. (See
Operations Analysis Section, Special Report No. 3, title "Airborne Radar
Strike Photography of Atomic Explosions™.)

II. Nethod

A. Radar Set AN/APQ-2l; as installed in B-50 type aircraft used in
Project 8.1 will be adequate as basic radar equipment,

Be A special "A" type scope is required in addition to the basic radar
set for each aircraft participating. This scope (Dumont Type 29L or equivalent)
will have high light intensity output and will be photographed by a high speed
camera (Ceneral Radio). For each of the two (2) aircraft participating in this
project one (1) "A® type scope, one (1) high speed camera and one (1) 35 mm
movie camera will be needed plus necessary spares.

This equipment can be located at the radar operator'!s station and
in the space vacated upon removal of forward top gun turret., There will be
no other instrumentation points,

C. Details of Part IIA and B are not critically dependent on the
expected yield of the weapon, the date and time of the tests.

8.3 - 1 (4)




III. Details of Progress to Date in Experimental and Theoretical Work

A. The above-mentioned report by Operational Analysis Section establishes
the desirability of obtaining further data of this type. This Laboratory is
undertaking to .develop instrumentation to obtain this data on the present project.
Preliminary studies are being made of pulse to pulse photography and "A" scope
motion pictures on standard oscillographs to establish detailed equipment re-
quirements.

Any quantitative data on ionization and pressure distributions at
shot time will be of value to make a more complete. analysis of the recorded
data. Requirements for associated circuitry for timing and control are being
determined,

IV, Personnel Requirements

A, Required at Test Site
l. Scientific personnel

1 each civilian engineer (AMC representative) - Project Officer
W, R. Boario '

1 each JTF-3 officer, Assistant Project Officer,
Capt. C. W. Abbitt

1 each civilian engineer (Western Electric technical repre-
sentative) for maintenance and application of Radar
Set AN/APQ-2l

AMC will furnish all of the above,

The civilian engineer (AMC representative) and the JTF-3 officer are

now on hand., The Western Electric representative will be procured by AMC when
funds are available,

2. Technicians

2 each Radar Repairmen (airmen), airborne equipment, SSN 955
for Radar Set AN/APQ-2l maintenance

AMC is in the process of procuring these airmen,

———
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B. Project Work in Continental United States
1, Scientific personnel

1 each civilian engineer (AMC representative) - Project Officer,
W. R. Boario

1 each JTF-3 officer, Assistant Project Officer,
Capt. C. W, Abbitt

1 each civilian engineer (Western Electric technical repre-
sentative) for maintenance and application of Radar
Set AN/APQ-2hL

1 each civilian engineer (AMC representative) - Engineering
Services, T, J. Gibbons

1 each civilian engineer (AMC representative) - Photographic
Services, George Taylor

AMC will furnish all of the above. All of the above are now
on hand except the Western Electric representative,

2. Technicians
Same as Part IV.A.?

Ve Instrumentation and Equipment Requirements

A, Following is a list of instruments and equipment required for the
experiment (not including standard laboratory items):

3 each test oscilloscopes

3 each high speed scope cameras
3 each 35 mm movie cameras
5
2

each spare cathode ray tubes
5,000 feet 35 mm film

Be The instruments and equipment will be installed in the ZI in the
aircraft in which the tests are being performed.

C. No assembly or construction is planned at the test site,

803 - 3 (A)



D. No calibrations are involved except those on the photographic
oscilloscope in the aircraft.

E. No protective equipment or construction is required for experi-
mental equipment,

VI, Present Status of Equipment and Instruments Required to Perform the

Ezgeriment

A. No equipment has been procured for this project. This will be done
when funds are available,

B, Order was placed this month for one (1) Dumont Type 294 Cathode
Ray Oscilloscope.

C. The following orders will be placed when funds are available:

2 each test oscilloscopes (Dumont)

3 each high speed cameras (General Radio)

3 each 35 mm movie cameras (possibly standard stock items)
5 each spare cathode ray tubes (Dumont)

25,000 feet 35 mm film (possibly standard stock items)

The earliest possible delivery date is desired on this equipment,

D, All special equipment other than Part VI.C will be developed by
this unit,

E, There are no contractors or outside agencies doing any development
and procurement for this project. '

F, Commercially available equipment not yet procured or on order and
estimate of number of months in which delivery can be expected:

Scope: Lumont, Type 29L CRO L5 days
Camera: General Radio L5 days
G. Armed Forces equipment not yet obtained: None

H., The using experimental group can build scope triggering devices,
range markers, racks and time indication markers in approximately L5 days
after purchase of scopes and cameras,

A
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I. No technical advice and/or data are lacking and no procurement
assistance is needed for this project at this time.

VII. Logistics
A, Sea Lift
1, No material involved before test.
2e No material involved after test.,
B, Air Lift
1. All material will be installed in experimental aircraft in 2I.
2, The only material requiring immediate return after test is the
processed film (estimated 12,000 feet 35 mm). It is not known by the experi-
mental group what organization is to evaluate this data; therefore, its desti-
nation is not known at this time.
3. No other material after test is involved,

C, Sea Lift (personnel)

1, Two (2) airmen will be involved who should reach the forward
area D-1i5, '

2. lwo (2) airmen involved in roll-up who should commence return
to ZI on George plus 10,

D. Air Lift (personnel)

1. Project officer should arrive D-15 days. JTF-3 officer and -
Western Llectric technical representative should arrive D-30 days.

4bove personnel should have air transportation, since it is
anticipated that the instruments and equipment to be installed for this
project will be completed at a rather late date and it is necessary that
these people arrive at the indicated times,

2 Personnel as outlined in Part VII.D,l1 should commence return
at George plus 5 days.
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E. Experiment at test site will present no other logistics problems
not covered above.

VIII.Collaboration

The data collected by this experiment is in the behalf of Operations
Analysis Section, USAF, ‘

IX, Responsibility

A. The person who has the responsibility for carrying out this experi-
ment, collectiong data and reporting it is:

W. R, Boario, Air Materiel Command
B, Official address of Project Officer responsible for 8.3 project is:
Commanding General
Air Materiel Command
Wright-Patterson Air Force Base
Dayton, Ohio

Attention: W. R, Boario, MCREER-LL

X, Funds
FY 1951

01 Personnel $ 15,000
02 Travel 2,000
oL Communications : L0oO
09 Equipment:

3 Each Test Oscilloscopes $ 4,500

3 Each 35 mm Movie Cameras 1,500

3 Each High Speed Cameras L,500

5 Each Spare Cathode Ray Tubes 500

25,000 ft 35 mm Film 1,500 12,500
' TOTAL $ 29,900

These funds are needed early in FY 1951 for obligations,

Nntiiniion,

8.3 - 6 (4)



X1, Facilities
A, Power
Power facilities at test site are not required. Power sources
(27 V DC) will be required to ground check radar equipment at the aircraft
ground base.
B, Communications

1. The following time signals are required in the test aircraft:

i - =58 ¥ 0,058
k - Os * 0,05s

This requirement is being coordinated with personnel involved in Project 8.1.
2 Nom *
C. Laboratory Space and Other Facilities
Normal radar maintenance facilities are required at the aircraft
base., Facilities for processing 35 mm film are also required at the air-
craft ground base.
D, Forward Area Transportation

No special transportation in the forward area is required.

¥II. Remarks by Project Cfficer

This proposal is based on the operation and maintenance of equipment
for radar scope photopraphy for two (2) B-50 aircraft only

Any photographs by 0-15A radar scope cameras of standard radar plan
position indicators on other aircraft in the test area should be made a
part of this data.

Final circuit design and installation of any part of this equipment
cannot proceed until funds are made available for this project. It is

therefore requested that the funds be made available at the earliest
possitle date,

S
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This project will require the services of one (1) Aircraft Observer
(Bombardment) SSN 1037 per sircraft during tests. It is requested that
this be coordinated with Headquarters furnishing crew members. One member
of the Laboratory will also accompany each aircraft during tests.

A
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27 April 1950

LAB~J-120L

TEST PROPOSAL

PROJECT 8,3 = PHASE B

MEASUREMENT OF EFFECTS OF ATOMIC EXPLOSIONS ON RADIO PROPAGATION

I. Object of the eriment

A, Data are to be obtained. The effects of blast, radiation, and
jonization from the explosion on the transmission and reception of radar and
radio waves both direct and reflected,

B, Application of the data. Considerable differences of opinion exist
as to influences or effects on the propagation and reception of radio and radar
waves in the vicinity of atomic blasts. An analysis of the data from this ex-
periment will provide basic knowledge on these phenomena for application in
future planning and design. The data from this experiment and that from radar
scope photography will be complimentary and each will aid in the analysis and
interpretation of the other, '

II. Method

A. 1t is proposed toc cause radar and radio transmitters on selected
sites to transmit on frequencies spaced throughout the spectrum and be re-
ceived or reflected through the blast and be recorded on magnetic tape for
subsequent measurement and analysis.

B. Plans involve the use of radar and radio on patrol ships; radio at

existing stations in Japan, Guam, Okinawa, etc. and on JTF=3 sites in the
Pacific and on ships assigned to TG 3.3,

Ce Extent to which details of Part II.A and B are dependent on an
estimated yield of the weapon, etc., The results of VHF and higher frequencies
are little affected by the time of day and date. On other frequencies the
resulting effect will be predicted by study of propagation charts and the
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2e Technicians
Same as Part IV., A. 1

Vo Instrumentation and Equipment Requirements

A. Following is a list of instruments and equir..:nt required for the

ovr criment (not including standard laboratory items):

2 Stancil-Hoffman 15 Channel Magnetic Tape Recorders with active
channel indicators, time change-over mechanism and playback,

? Stancil-Hoffman MINITAPE playbacks.

15 Stancil-Hoffman MINITAPE recorders.

3 Estroline-Angus recording type volt meters.
Accessories and Supplies for the above.

B. The instruments and equipment will be installed in the ZI.

C. Installation will be by JTF-3 personnel supervised by one
from Stancil-Hoffman Corporation,

D, No calibrations are to be made at the test site.

engineer

E. No protective equipment or construction is required for experi-

mental equipment, :

Vi, Present Status of the Equipment and Instruments Required to Perform the -

Experiment

A, All equipment except recorders and playback and certain military
transmitters and receivers has been obtained from Bureau of Ships and AFAMC

for this project.

B. No orders were placed during month,

Coe It is anticipated that orders should be placed by 15 June
Stancil-Hoffman Corporation and the Estroline Company for the above
equipment with a delivery date of not later than 15 Cctober 1950,

D. No equipment yet to be developed.

E. No equipment partially developed.

803 - 3 (B)
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C.
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Same as in Part VI,, C.

S and X-band receivers and transmitters from BuShips and AFAMC in

addition Signal Corps equipment already on order.

H.

Installation will be by JTF-3 with a time requiremenf estimated

+5 be 30 days.

I.

Authority and the allotment of funds as set forth are the only

requirement.,

vII. Logistica

4, Sea Lift
1. Estimate 15 MT's to reach site by 15 October 1950.
2. 5 MT's, two weeks after last test,
B, Air Lift
1. No material except emergency supplies involved before test;
2. No material involved after test.
C. Sea Lift (personnei)
1. No additional personnel involved.
2. No additional personnel inwvolved.
D. Air Lift (personnel)
1, No personnel involved.
2e No personnel involved.
k. IExperiment at test site will present no other logistics problems.
Vill.Ccllaboration

The program will be executed by JTF-3 personnel without anticipated
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of the situation. They will not exceed the frequency bands assigned to JTF-3
and will not utilize, except as already described herein, any equipment not
utilized for normal comsunications in the tests,

C. No special requirement as this entire program will be conducted in
structures assigned to and utilised by commnication facilities,

D. It is contemplated that no special vehicles nor boats nor aircraft
will be required for this program; however, it is contemplated to utilize
aircraft and boats assigned to elements of JTF-3.

XI1. Remarks by Pro ject Officer

None
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6 February 1951

IAB-J-~ 2104

TEST PROPOSAL

PROJECT 8.3 PHASE C

AERIAL PHOTOGRAPHY DAMAGE STUDY

I. ObJject of Experiment

The direct damage interpretation from aerial photographs will be checked
for accuracy against the actual damage determined by examination of ground

photographs and inspection of the structures.

IT. Method

A. It
only:

1.

i8 necessary fhat the following be accomplished on Easy Shot

Vertical photographs will be reguired from an altitude of
12,000 ft. with scales of 1/6000, 1/12,000 and 1/24,000,
with overlays of 53-65%, and side laps of 10-20%. Both
pre-shot and post-shot coverage is desired. The photo-
graphs may be made on any convenient day, satisfactory for
photography, within a few days before and after the shot.

Oblique photographs from an altitude of 1500 ft. at a dis-
tance of 1/4 mile and will be required for each structure
grouping. Both pre-shot and post-shot coverage is desired.
The photographs may be made on any convenient day, satis-
factory for photography, within a few days before and after
the shot.

Photographs taken at the time of the blast are also desired
to evaluate possibility of using such photogrephs for bomb
damage assegsment.
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III.

Iv.

L

4., Proposed flight line necessary to accomplish the photo-
graphy is being furnished TG 3.k,

B. Plan of Operation

1. TG 3.4 has confirmed that one of the Program 8 B-17's will
be available for the missions listed in paragraphs A.l. and
A.2. above. Installetion of cameras will be accomplished
just prior to mission. Project Officer will be on air mis-
sions to supervise the photography.

2. Requirement of paragraph A.3. will be met by selecting photo-
graphs from pictures now scheduled to be shot at blast time.

3. Upon completion of missions, film will be couriered to Look-
out Mountain Laboratory for processing, classifying and in-
dexing. Two prints of each picture will be forwarded to
Bomb Damage Assessment Section of Intelligence, Headquarters,
USAF for analysis. One print of each oblique picture will
be forwarded to Director, Program Three for information.

Personnel Requirements

A. Required at Test Site:
1. Scientific Personnel -- None
B. Technicians:

1. Project Officer -- Mr. Eugene E. Furnish, to arrive at test
site about 25 March, 1951 via air transportation.

Instrumentation and Equipment Requirements

Cemeras required for the above photography are one (1) K-17 with 6"

lens, one (1) K-17 with 12" lens, and one (1) K-18 with a 24" lens. These
are being furnished by Air Materiel Command and will be ready for air ship-
ment by 1 March, 1951. Estimate 100 1lbs. weight and 15 cu. ft.

V.

VI.

Responsibility

Project Officer -- Mr. Eugene E. Furnish

Funds -- None required.
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