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 3160TH ELECTROMICS STATION
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2,_”‘ Aldany St., Cambridge 39, Wdass.

(6 Dec 48

SUBJECT : Ruwview of Projects WMY-563% and "MOGUL".

I Project MX-563

1. 41l activity on data gathered 1§.at spring is now coamplete.
All reports huve been compleoted and turned in directly to Hq. USAF,

AFOAT (Gen. Hagenberger's ofTice)
2.  General review of rezulta on atacspheric radiology?

a. Tracer Lab Corp. completed its unalysis af filter paper
data. They obtained decsy curves and characteristics
of gathered fission products whigh will be of great
future use in i1dentifying air contamination. ¥xaoples

of faocta determined:

(1) Background count in filters ia very high within
firat day or sc after gathering due %0 the daught-

or products of natural oarth sontained Radon and
shoron., Filters must be aged to elizinate these.

(2) MNatural Radon and Thoron decay products were found
as hizh as 10,000 fv. Indicates tnat the filter
technique is far morse efficient thea firszt expest- o

C.d-

(3) The expected high concentration of Yencn was actuale- !
ly very low ond Krypton was high. ‘YThere is apparent-
1y some a2dsorptive action which eliminates Xenon and

allowas Krypton to go {ree. Future gas sampling should
be concentrated on Krypton. |

" b. Air Reduction Co. coapleted developaent of & super ooR- . |
centrator for Xenon of phencaenal efficlency (99 r %). |

‘The technique will be adapted to Lrypton and made into
a package unit which can be ugsed for continucus saapling

in 3ohﬂd\ﬂ-ﬂd &11' tr&ffic-

c. Waite and Gish iir Conductivity tests proved that the
active clouds were not uniform, but definitely atratified
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and =:tringy. The air conductivity system has low
effisciency for use in snalysis but appears as an ideal
pilat indicator toward areas vhere the filter technique
comes into 1its own.

4. Armour Research Insiitute a2ttempted a general survey
for background information and recosmmendations on
radioclazical wnalyeie. Slow security glearances
erippled their overall effort. Their report is in,
but i3 poor. Regquest has been made for a clarifying

report. This contract was, in generzl, a flop.

3, On seismology, the Beers and Heroy work is complete.’ Their
revort came in this past week. It i3 not yet.svaluated. They went
into a survey on the use of seismoloZy for this murpose and recommend-
ed 2 cystem snd serviece sources 0 do the job. They have lined up
oil proaspecting companies for participation and have outlined a possi-
ble surveillance network. In general they think seismic surveying is
practiczl dut not infalible, beczuse therec 1s no way to seperate out

putur.l bzckzrcund nolee.

4. Airborne scpic work (dome In our own house= Crary aund Psoples)
showed ulr detection as no signif {cant imuprovement over graund pilek
up.  No positive results Jere cbtained farther then 600 mi. Many
sigpals were received at ranges up 1o 6000 mi. which could have beed
(and first appeared £3) "it". However, complete analysic showed

unstable equipment performence, #ide deviations in propagation
7elocity =nd simuli:zaeocus nueiural disturbances, shisn allowed only

indefinite conclusions and undertainty. Report on this has been
completed 2nd turned in. . |

5., Present and Future X-968 work.

a. Radiology - dormsnt. Thig work (on contrect) has been
taken under the direst supervision of Mg. USLF, AFOAT.
Tuture worx by GRD is incdetcroinant.

b. Air Conductivity. Directive for GEB now being prepared
by AFOAT. Project 1s W devise mezns for deternining
ionizing source background levels under all atmospheris
sonditions end overcome precent sherp limitations im-
posed by haze, iog and elouds. Procedure will bes W

’ | deteraine the patur-l levels of these adverse conditions
and use this inforwmation &s diserinination faotors.

. 4 project 1is under comsiderztion by AFOAT for GRD to
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determine the settling rate in the atazosphers of
particles from 1 to 10 miorons in diameter, and the
adsorptive action of this material to water dropi.
There is apparently a transition case hers detween
, Stokas law settling and 3rownian movement. Ihis
; | information is vital to predicting stratification
| levels and guantities lost by rzin-out.

d. Seisnmology - plans awali committee svaluation of
Beers and Heroy work.

e. Airborme sonis - we =re expecting a directive from
AYDA? (coordinated, and we are ready) to participate
in an investigation of noise from large scale explo-
sions to be set off at a now indefinite locaticn in
the spring of 1949. ¥e will use ocur balloon borme
detectors %o zive 3rd dimension data to ground arrays.
We plan to put in and operate three widely sepurated
ballocnlaunching and tracking systems.

II XQOGUL

1. Reseurch on the scoustical transaission charszcteristics of
the gtratosphers has been going on over the past 2 years by cbserving
ground to Zround sound propegation via refractiom wvithin altitudes
up to 50 km. Airplane bombing runs as signuls observed by ground
microphone arrsys have been mzde off East Coast of U.S., Bermuda,
Al=ska, New Mexico and Panama. Results have been published on the
Tast Coast and Sermuds work. Alaska and New Mexico results are
ready for the printer, 2nd Panama data 1is still deing analysed.

'@ardinal points in the results ares .

s. There are definite variations in channel aeight with
requct t0 season a2nd lz2titude.

b. There are no identifiable diumm:l veriatlons.

c. Ground %o ground propagution east to west is generally
sugoessful.

d. Upper level westerly winds aake west 0o eagt propagia~
tion generally unsacceasful.

e. MNean upper winde (to 50 im) can be deterained by asi-
A uth shift of & wave 1eceived at stations placed at

right angles %o the signel source.
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2. Rooket sounds. BRaeccrds have been Zade at one or amore
ground microphoge arrays on eagh V=2 fired from Jam. 1947 to April
1948. The aim was to determine the nature of acoustis disturbances
sreatad Dy rocketa and us a by-produgt, to gZet added inforsation on
the sound welaecity structure of the ailr. Gemeral resultss

a. All rockets produce large pulses ol sound - not continma-
" ous = both on ascent and descent.

b. The number and character of the signals indieate that
'~ the propsgation mechanism capnot be expliined dy simple
snook wave theory. | -

. Usability of this data for veloeity struoture has been
limited by indefinite data on roockat trajectories,
agouracy of measured angles of approach of the sound
roys «nd acouracy of metearclogical carrecticn data up

%o 18 Im, or soc.

3, Instrument progriad. Aim was %o develop a system for
acouztical detection st:bly located within the strctospaneric channel.

Resul tes

2. A sutisfactory constant lavel delloon instrument carrier
has becen developed anc tested.

®e . An acoustical plck-up has been developed ind proved to
be satisfactory.

c. An interim teleneterinz and position finding system has
been deveioped und used. The orinciple deficiency in
the entire system is in the reliability and rapge of the
telemetering ihstruments. UDLevelopments are presently
under way which indicate that telemetering cam be sub-

stantially improved.

L Oversll results.

2, 500 lb. bombs air burst at 20,000 ft. have been de=
tected at ranges up to 300 ailes by balloom borne
apparatus floating st about 50,000 ft. The decresse
of siznal intensity with respect to range is greater
than expectsd (greater than inverse square law). 7This
38y be due to null point effects wnich come into play
at about 300 mi. Additiomsl range may ahow stronger
signal returas. -

b. Very stron; signels from V-2's have been picked up by
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balloon deteotors at from 25 to over 100 mile ranges.
A oumber of attespts have been aade to deteost at 1,000
to 2,000 aile ranges. Results are inccnclusive dne to
‘chronie techaical difficultiss. One try recorded a
signal at 1200 miles wnich was posaibly & *succeas®.
The propsgation velocity of this wave was excessively
hizhe.

c. Much information has been cbtained om acoustic back-

ground noise level in the 40,000 ft. to 60,000 ft.
altitude region. Nolse is genmerally below 1 dyne/cm<.
Barograph records on balloons in flignt show low
frequency high altitude vertical motions of the atmos~
nhers. These natural disturbances nean positive identi-
fication of any signal san only be obtained by dstection
st two or more locations. ’

§. Although at this point the original ourpose of project UOGUL
has been neither proved nor disproved, it is now possiole to forecast
opsratiocnal necessities and logistic problems which will have %o be
aet in case the final phage of the project turns out positive and
field use is imainent. Aide operationsl experisnce unda'i':'d'onditionl
has been obtained by those working on this research and developmeunt.
Questions have arisen in the minds of those on intimate terms with
the work. Will the MOGUL system sver be economically practical in
consideration of the value of results which aight be obtuined, and
the possibility of getting similar results bv other methods? In
view of the limitations of the system, can its use be of any strategie
value? Some linitations we recognisze are:

2. The operations cannot be kept secure. They are too big;
too many peoplej they must dbe carried on in the oped and
are obviocus as to purpose. Balloons cannot be subjected
to controlled recovery. These things can only be over-
come by complete disregard of cost. Is it worth 1t?

b. Becauze cperations ars insecure, ¢opuntermeasures are
posaible which could easily destroy «ll significance
of data.

a”

c. Equipment of MOGUL is inherently complex. Failure will
alwaye be frequent without exseptionel care. "Routlne
‘operation® agtitude of personnel will never produce re-
lieble records.

d. There is no foreseeable way to get interpretation of-
of records out of the seai-research stage.
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in terms of manpowsr, per-
le equipment.

Even though the principle is sound, it is possible that the
gystem will never be justified for 1is intended use. Beocause of
this we propose a general svaluation of results to date and re—

determination of the sourase of this project.

®« The systen is very expensive
aanent equipmest and expendab

a meeting of all AMC personnel, iagit.intoly gon=-
. ecarned with this projeet, 3o evaluate it and come %0 agresnent on

14s value and the direction the project should take from here on. .
ing should consitifute an official Teport on

Ye propose

a. Tenkmical_ revievw of progrsss and results.

21) ‘Research
2) Operaticns
(3) Equipasent

(4) Movies of dalloon msthods

n. Dipeussion of foreseeadle improvements and agreement
as to their influence on the practicality of the

systed.

Then, under the assumption that the principle of the systea
will be successful for 1its intended purpcse:

Diseussion and agreement on logistde requirenents for
fi.ld o8-l

d. Discussion of overall system l4mitations. and agreement
on those which are of definite concern.

e. Discussicn of other asthods which may produce simllar
results and agrsenent as %o value relative to MOQUL.

Phe Tesults of this meeting should bring all AMC thinking on

this project into lipe. The conclusions should be placed before
ties of Hq. USA¥ and a de-

the intelligence and strateglc suthori
finite decision obtained from them as to whether JOGUL is desired

or not.

12 it is desired, the project m
definite objectlves estadblighed, and se

gt be re-chartered, =ore
curity revised.

If it is not desired, the project can be drokea up and all
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parts recharmelled into other research work., Iz this case nothing
vill be lost. We feel that the projeoct has more than paid its way
in knowledge gained and techniquee developed.

| A. €. %,'n.

Captain, USAF
Direotor, Base Direstorats, for

Geophyaleal Research
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LONG RANGE Z0UND TEANS¥ICH IOH IX THE ATHOSPHEERE
A Eeport for Ceneral Larl Spaatz

srepared by Maurice Ewlng

T THE SOUND ¢raNspEl IMN THE OCEAN

Under & contrzct with the Bureau of chics, we nave
nroved that there 1o a Sou 3 enannel in the ocean with 1Us
axls at a denth of about 4000 feet. Confirminyg & mredlction
made by the writer, a four pound bemb fired st this depth
ras been neard at 2 distance of 2300 miles, usling & hvarophone
at the same depth as @ recelver. This range enormcusly |
excoeds anything before achieved, and 1is posslble orimarily
Fecause the source and the recelver are placed at the most
advantageous depth. The signal strength indlcates thnat -
far greater ranges can be obhtained without chenge of equipment. ™.

At a typlical place in the ocean, tne speed of

sound at the surface is 5001 ft/sec. It decreases to 4888 ft/sec
at & depth of 4000 feet, snd then increases to 5065 ft/sec . :
at a depth of 16,200 feet. This situation is described as .

o sound channel with its axis at 4000 feet, because a&ll sound
ravs are deflected Jdownward at noints above the axis and usHward
g2t polnts below 1itb. Detsiled caloslation cf the bending of

the ray paths due Lo gressure and temperature shows thet all

ravs leaving a sound source on the axls In directions within

100 of the norizental are refracted back and forth across the
axis and can travel unlimited dlstances without contact with
arface or bottom, hence the long rangest. A similar calculation
far a sound scurece aeer the surface shows that all rays mast,

be reflected at surlzce and bottom many times in the.course;}f

of & few hundred miice, hence the limited range of detection

of oridinarv shallow explosions, and the occurence of skip /.
distances. LA

Fe °

fhe sound from an exrloslon at the axls of thé/huund
channel has a duration oi about 1< seconds per thousand. miles
of travel, and an unmistakable pattern of a gradual buildling
up to maximum intensiby with a very sherp cut-off. Thls |
last feature 15 of great importance bhecause {t permits accurate
triangulation with a network of taree listening stations,
the rate of tm nsmiesion hteinyg about one mile per gecond.

(keference 1) | ‘j

.
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II EXISTENCE QOF A SOUND .CEANNEL IN THE ATMCSPHERE

In September, 1944, it occurred to me that there
1s & similar sound channel 1n the atmosphere with the axis
at a height of about 45,000 feet, and that, with source and
receiver placed at this height, we might exceed the accepted
ranges 88 enormously as we hed in the ocean. In other words,
it might be possible to detect sound half way around the world.

The fundamental data on this subject as revealed durling
a hurried search of the 1llterature (mostly orior to 1930), &how
that, for a tvoical large exoloslon, there is auvdibility from
O to 25 miles and from 20 to 125 miles, with & zone of silence
from 25 to 90 milles. The accevnted explanation of the total
collection of these data is that the speed of sound decreases
from about 1090 ft/sec at the surface to about 970 ft/sec at
gbout. 45,00Q feet, and tken 1lncreases to about 1185 ft/sec

at about 130,000 feet. (Reference 2)

. Thus there 1c a sound channel 1n the atmosphere
with 1ts axis at a heizht of about 45,000 feot, and 1f btoth
sound source and receiver are located ac this helght, we
may axpect extraordlnary ranges and all the other ussful
phenomena which have Dbeen found in the sound channel in
the ocean . This means that the signals will have highly
characteristic identifying features and that they will permlt
acenrate triangulatlion. | |

ITI PROBAPLE MAXIMUM RANGE

The maximum range for scnlc signalling in the
atmospheric sound channel will depend primarily on the
absorptlion coefficlent, which is the rate at which the
acoustical energy 1s converted into heat Dy frictional losses.
Following Kayleigh (Reference &, Do 316), it may be calculated
that the distance at which sound of frequency 50 cycles per
secand would be reduced in intensity by the factor 7.5 DYy
the oeffect of friction alone 1s about 24,000 miles at se2 level,
and about 4500 miles at 45,000 feet. As these distances
are inverselwy pronortional to the square of the frequency,
they would be one hundred tlmes greater for sounds of frequency
5 gycles per second, which have often been observed when
large explosions were studled.




5,

It 1s imposslible Lo make really detailed calculations
of the maximum range wilbhout better informatlon sbout temperature
and sound veloocity in locations from 45,000 te 90,000 feet
for it is there that the greatest friﬂtional losses will occur.
However, 1t i1s safe to predict thet a bomb containing a few
nounds of TNT can te heard from 4000 to 5000 milses. The
chance that it could be heard to the farthest point on earth
1z worth conslieration.

IV PRCPOSED MILITARY UELE OF ATMOSPULIRIC SCURD CHANNEL

It 1s my bhellefl that a large rocket or Jjet propule
sion motor pa“ainm the 2xis cf the sound channel would also
be detectable by listening at several thousand miles, and
subject te locatlon by briaﬁgulation if heard by thres sultably
chosen stations. In time of war this triangulation could
locate the launchling sltce of the enemy, and iIn peace tims
1t is conceivable that suitably chosen llstening stations
could monitor the entire world to detect and locate any
vnusual rocket or jet proouleion experiments, thus minimizing
the danger of surnrise aibtacks with socrelb weapons,

V TYPES QOF LISTEHING LUATION

The most promisling types of listening station
according to my present knowledge wowld meke use elther of
the higher mountains of the world or of free balloons to
galin adequate heignt. It 1s unknown at prmsent bty how far.
the receliver may be removed from the preferred helght without
prohibitive sacrifice of sound channel nrorverties. However,
in the submarine sound channel we have had falrly good
‘receptlion with the hydrophone at 2000 feet wnen the axis of
the chennel was at 4000 feet. Hence, 1t is8 not beyond
reason that the taller mountalns m;qht nrovide sufflicient
altitude of themsolves.

cmall stratosnhere halloons provided with radio
rieans for transmission of sound impulses to & receiving
station either fixed or mobile, probably provide the most
readily avalillabvle liszstening ﬂrraupment.

s
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VI PRELIMIRARY INVESTIGATIONS RECOMMENDED

a) Canvae publisteaq 1iterature for such {urther
information &5 can be glenncd from scund transmiselon Teitween
source and receiver &t the ecrth's surface about variatlion

of sound velocity and sound absorption with altitude.

A1so canves mebteorologlcal literature for better inforuetion
about the stratosphnere.

_, k) Aseign an officer tc search confidential
publlﬁ&tiona on sound ranging and other related subjects
far relevant information. %15 officer should alsoc collect
dats on sound ranging egulpment ané perscnnel in the army

a

which ccould be assembled for & arcliminary teav.

¢) Malke a preliminary messurement using about
three sound ranging unlts on ground &2 receivers, and bombs
dropped or rockets flred ueoward from a high flying n»nlane,
~rp gnti-airera’t skells sent ag nIgL 83 possible ag dources.
Thig will not be true gcund channel tranemicsion, but rether
a pafinemsnt of the dsta colleected from audibility of large
exploglicne. By nwroner interpretation of recorde f rom bombia
exvloded at intervals of 2 rew miles out to 400 or 500 miles,
a1l of the basic information wlll bo mede available. By use
of technigues which I heve usged for vears on scund tren mission
through ground and Lhrough water, 1t ie= poselble To calculate
the peth followed hy ench gound Tay, to find its higkest
ancepnt inlo the stratosvhere, and to determine the zoefilclent

of sound abaorption.

d) A study of exlsting publications should be mad e
to determine the sound oroduciion of typical rocket and
jet, prepulsion unifis In order to have data about the tntensity
ond the frecuency distribution of these sources for ultimate
sstimotes of sound chormal TEnge.

If these dats do not exist, experiments should
pe made to nroduce then, for tney would certainly Dve of
nse in other connectlons.

e) An cstimate ol Lae background nolse to ve
expected at the axis of the sound channel should be made.
In mv oplnlon, the orincinal contrihutors will be meteors,
posaslbly hizh-{lying normal air traffic, lightning, snd
anti-aircraft type artillery fire. A considerable body
of information could be collected on this subject without

3xperimentation.




¥y opinion !s that the background nelse wlll not
be swriousl; hish unless normal bralfflic begins to reach such
heishts that it wlll creste ths same Lype of disturbdance as
the nrojectiles wihich we are consicering.

f) deasurewents of actnal sound channel transmission
using a small stratosvhere balloon carr;;ﬂu sound receivers
and a radio lor trazanswmisgsion ~0 sound sigpals to & recording
atatlion should be the next step in this lnngtl¢ation.

It 1o my opinion that the stratespheres sound channel
nould be investigated, for it haz tne wnobentlallity of military
imﬁortﬂgce. I telieve Cthab 1lis mlllbary Luportance depends
zreatly mwpon =ecrecy &nd that the investlgatlon should be
started In & ¢gulet way, restrictlng knowledge ol the ourpose
of the werk to the smallest UGHHLble ETOUP .

1. In - t 5 range <ound Ir&namlsalcnt
L h e '3 W N o Vg T
oy Adaurice LWLHE_‘MJ e Lo ﬁGP40¢, Contract HObS-2083,
Dagau of Ehnips, Navy -~eoartment, 1045,
2. Handbueh iar'Eﬁﬁar;magﬁalph relk, o7 C. Helsser, pp 211-251,
r ~uelesmik, Wilen & Harms, Lelpsig, 1930.
S e ord hayleigh, vol. II, pp. 316-17,

L
doﬂ 3 1920 &
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13 September 1946

Hr. He R. Seiwell
wWoods Hole Oceanographic Institution
ioods Hole, Massachusetis

Dear Hr. Seiwell:

In reply to your letter of L September 1946, the following is
the status of the project.

Two officers have been selected as suitably qualified for
assimmment to Woods iole; and we have boen notified that two addi-
tional officers will be selected prior to 13 Septenbder. Wright
Pield will be notified of the availability of these people, as
soon as their names have been determined, and will be directed to
negotiate with Woods lole on such matters as time arrangements,
starting dates, contracts, etc.

You will see from the above, that the matter is now well under-
way and that the greatest difficulty - that of obtaining the proper
student material - has been overcome. I hope that this will
answer your immediate question. You should hear from the Alr
lateriel Command, Wright Field, within a very few dayse.

R. C ® HIU-;DI‘I 3

Colonel, Ge. Se. Co.,
Vice-Deputy Chief of Air Stafif
for Research & Development.

S
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sEp 12 1946

LEMORANDUM FOR DEPUTY CHIEF Of AIR STAFF, RESEARCH AND DEVELOPWENI
ATTENTION: Colonel Wilson

SUBJECT: Woods Hole Oceanographic Institution

1. The following information is provided as a basis for your
reply to Nr. Seiwell, whose letter to you of 4 September 1946, on
this subaect is returned herewith. This, as youl requested in your
undated fuck Slip addressed to this offices ;

a. An D&R was forwarded to Air VWeather Service, ATC
(Attention Col. Stone, z?.-'t 6442) by AC/AS=) on 26 August 1946, re-
questing four officers [or treining in oceanography.

b. On 9 Septerber 1946, ATC advised that they had two
qualified applicants and expecd to have two more by 13 September,
the closing date for receipt ol applications for guch training.

c. It is planned that on 17 September 1946, AC/A5-1 will
notify ¥right Field of the availability of subject officers and will
suggest that negotiations be started between Wright rield and lioods
Hole Institute on time arrangerents, starting dates, letting of
contracts, etc.

2. Colonel Garland, Acting Chief of this Division, received
a similar inquiry, same date ; from Mr. Seiwell and copy of reply is
attached for your information.

WILLIAM 11, GARLAHD |
Colonel, ﬁ" Cﬁ?pﬁ

DOLJLl‘ty, Vi i D" yision
-{L ‘Lu...-l “l'lb L,I'L...-L(J-h. \J- pL.-LT ».Jtal..l..t.t"'"u



11 September 1946

Mr. Hoe Re Seiwell
woods Hole Oceanographic Institution

%oods Hole, ifassachuseblts

Soar Mr. Seiwell:

Colonel Garland has passed your Llaetter to him of
/, September 1946 relating to detail of Army Air Forces

officers to your institution,
renly.

to the undersigned for

sis for reply has, this date,

been transmitted to Colonel Roscoe C. Wilson of this head-

to whom you addresscd a similar letter. I be-
furthor word from Colonel

4 trust that it will satisfaclor-

Information as a ba

quarters,
lieve that you will receive
Wilson in the near future an

ily answer your inquiry.
Yery truly yours,

GEONGE W. PARDY

Colonel, Air Corps

heting Deputy, Training Divislon
hssistant Chief of Alr Staff-3




[00DS HOLL OCHAMNOGRAPHIC INSTIT — OR
JOODS HOLE, HASSACHUSETTS

September L, 1946

Colonel Roscoe C. lilson
Headquarters, Army Air rorces
Room 3D1071, Pentagon fuilding
Washington 25, D. C.

Dear Colonel V/llson:

ith reference to our discussSion on 1l of August concerning
the training program for Army Air Force personnel at this
institution, I would apprecilate learning of its present status.

Tt so happens that I am making plans to undertake certain
experimental work in the vicinity of Bermuca early next monthAnd
do not wish to be away from Woods Hole during the time arrangements
~ for this program might be under discussion. Hence, it will cer-
tainly help out a lot 1if you can tell us anything about what we
might expect.

With kindest regards.

Very truly yours,

/s/ H. R. Seiwell



woobDs HOLE OCEANOGRAPHIC INSTITUTION |
WoODS HOLE. MASSACHUSETTS 7 'K
Pl

September 17, 1946

colonel R. C. Wilson
Vice Deputy, Chief of Air Steaff for Research and Developmentd
Air Forces

Headquarters, AIMYy
Washington, D. Co.

Dear Colonel Wilson:
your letter of 13 September. IT

neededo

Very truly yours,

(Al Bp

H. R. Seiwell

Thank you for
gave us ‘the information

HRS/rw




Voods Hole QOceanogrephic Institution

Deputy Chief of Alr Stuff for lesezrch ind Development | 9 sﬁ?m
| 7
AC/AS-3 Lt Col Vietzel/gel/3517

1. Reference is made to parapraph 2, Coamment #6, The Commending General, Alr
Materiel Command, is being recuested to establish quotas in civilian universities for
training AAF personnel in the physies and phenomena of the upper atmosphere, Provided
comparable or similar instruction is not being conducted, it is further being re.uestecd
that the Air Materiel Commend initiate such a orogram for at lesst two qualified of-
ficers. ;

2. Information regardine progress on subject training will be forwurded upon re-
ceipt,

6 Incl
w/d

RENNETE P. BERGQUIBT
Colemel. Afr Corps r
Depuly srst. thiet of Adr Staffs




,

= ‘I-n‘l‘

s % b " f " . "‘I? ':-" 4 " ¥ ""'" - ! - W N
1_'If hagor .-ﬁ A1 WD e » i R y SR8, \ E \
rl""—'}"’h,- Y ."' 1.!“. 1 = 7] !I r“'l‘t*{ﬂ oyt - 5:‘:" :,‘.. - dod o ® o o ni iy Ap.i >
o f . e 4

r 4™, ? ¥ u‘ T N PR TR ey el

."ﬁi{. :;.%L ,!-. *ﬁ'ﬂ- i &..j- ’ --Q’-&!’J !:.'I-I"'reF SN X < KRR T

Iy . ’ 14 o
i ',-' v* ."""r" - l .l l‘.. .
it ﬁmﬁt‘f wted B $ e elo, A T

.o -_ < e A e ¥ atica b i ® A w o
P e Tahoar wa oo oF Jude 3BO30AT, Y ababad vhad

.-,‘) 4 r % o . . . Wi 7R Vv iy . " - e .P ,‘ [ ] . “: ) da,
AT e T TR T L Y 0o 5 M ¥ i J-a':«.ic‘.:.. L. by po

i

‘;“-:..“ ."‘ 1 d., o |*H . e i ' , - -1‘:':' » = il as g L ,.L- sl -l"
1 - : ‘® . . - - ._.t ’,! {. {
. - o W % P ey S A . . of '1‘. * ] - L 5 '_? 3 - i " L FI .y 1an *.-‘
RN RO Gy o PR B v 3 BFRIRAG - Voo G T EAR U S it 1 g 73 R 2
’ : " =

i W 1-,'

- L] # . - . .ﬁ
*' ik & P J,,“ o A '“. A . . :". T o LWt k] = e - . el A oty .ﬂ - i‘ ‘ iu., 1 -5 3 _‘.'ﬁ j ) ‘5, A
P % »} 38 &m0 Vadle - T v A foir Bots 00y 4. B el IS no kAN By, G2 € ¥ el s R

. . 1 . ' K o
T :_i.'.-' T .I.,”'_ ) . Bt T . T T Y F e Y 3 y B ‘1--"_‘#"‘:.‘.."".{!' :’ "; # 8 "':". * Py B L § -~ phk F:‘ Y 'ﬂ*
;é*‘.-j !'rifn Fi"ﬁ.":l' 1:‘-_‘ Biper ot OV ALY ‘rus caiabe ata v \ ‘-..?L ' 1. ﬂ“:.f’,,t_m;*'.., W e ¥R 4 P A
L] ¥ e ",* . l’."' -y o ¥ oy ‘ 7 a0 r r_.I'| e ser, . L '4?,.5‘-' - 'rlu- - LR LT ‘1 -Q:.l.‘, 1ally hP .'Fi'! l‘ , . i 'Jﬂi!l' ™~ T -'r ,ﬂ* ﬂ.lhfa
‘kl ';.";il, L;:; E‘.‘u‘.‘?:,«;}u i.t ) ‘r" W A “-f tﬁ i, tL W' ’ -.'..'- ':,-" "+"-‘ii::|. b L '.‘I‘ L] "I"‘i'-‘!r _',»_a'\lf Py LT l'hl A "ﬂim o i.‘f'ulh fpa F.j,r ? lal.:‘:';f thh -1 - \3 l-ﬁ" » ﬂ

o T P ST O de el PRSI T TP T <SR SR TR 2 S Ay b UGS AT 4 e i an
3 {"N.H{ o 'Er” g SO 1L R R ﬁ"".l’»;-*ﬂ?"ﬁfa#q i e o4 ‘."J“"ﬁm.aL‘:;e‘-;..34'--53‘;'_;%'--1:;? PR I ﬁ"ﬁ %7 e

', ‘.{"JFE:I'F‘.& byt N vol + 6T

] 'f; .-'\; - - 4‘1}__ pr—— wy €4 u v, LR
:i‘::;atf*"i . !¢51‘ g i" :-r ¢ <G, .:-{.r‘"‘} I-'u{‘" ‘1.1: i 2 .:*_,1"’:\'{-*? ‘

i p: . .-?_. e '.""- . ‘;‘-*rt o G L ey .‘; S . o l'r I'"a l'f"* Yy ;bi = (V) 7 . IrL- Y, ¥
ol T DA R SO Ll Bt o B -:-r.'ﬁ:'@..srt LG WS GO TRadt l?*m.:

- i I-;r'.' W 1_..,".‘ f;l wr ¥ "

I'.* " ;1 e ! ;}. st i) ol a'a " # *:.', ' ‘i ;: ." " b 1.‘ . w4 11‘ u 1‘:.‘-1.. = ' fb‘ L.-:;:_- ‘ "}F‘ﬁ' 'ﬁ '-!I.l ..-

¢ 4 e Sy P 1 N A ¥ R 2 Wi ¥ .! . o O Wi Satass Fgdnevall, o e . }0 42 *"“h o a '?#
A TR Ll wfy o ., A, Nl Y bty l":_" | p X ¢ i ’ ‘o Het lrr‘l 'i 1'.. 'HF{)T
3 4 1;. “ ".i"'-, n'-lh.'f-l‘-" b o .9 j*li'.t'*"ﬂ#-*‘.: é& VL 1:.,.. h;,;’ -;, Yo o h'.'-t-l. {'."','l‘ Log {.' ia;r; }‘

L .1 _ﬂ y
o o 2 e £ 4 R T T', :f-y " * » l’? L s ‘N#‘ ¥ H . o™ w-‘ 9
F-\;.'ahn.‘"‘:ﬂ* : ""‘ﬂ?lld;;: .-:-; L"' ":L'L-l. y ;l ;},t ‘lh.'. ; r*ﬂ.ﬂ }' -:;‘\‘ 'i:' ‘f .t 1 i if e 'LIL‘ L“l" ?l Y ?‘-& * u&ﬁL ‘1 ",‘ L] ‘-' ?
b ol E PR gy g . ! i T p—
vledoiom of e AT

- cli'r M
de.
‘-
L1
o
e

3

1‘%1 * A o RIVEGELRGE Ll Lohoesal ool QO0DUPrRUE o

Return to 30=1087 ' MG
™.

)
S
.

D l "]: 1] PJ Ir
[ *
p L b
* - hJ-:.I‘
=) R
'..---I
gr—
= '

.
. ~
- ] - -
d o o o
i T
R, | >
v —— 'l:

0D

1
-

AdOD XOVED



1 Auruat 1946

MELORALIDU . FOR GTHINRAL SPAATS:

IRITTCT: Woods lole Oesanorraphic In aticutlon.

1. Tho attaciod lsetitor is somewhat of a withdrawel of our
implicd support of the vioocds .Lolc Jceanographic Institution. It

geens necaessary to ne ror the AAI Yo texe this stand for the follow-

ing reasons.

" (a) ‘'Thers ig nc rslation bhotweon ooaanobranhy and project
iogul®, excopt that Dr. Swing, who 1s assoclated with 7 jocds Ilole
Ooea...logmphic Institution, suggested project "Miopul" .

(b) At the workin: level on wnderwmber projects in which
the AAF ls intersgitoed vOry slose 6o OI'L.].I?.&" ton with the Navy is

belng ofleciiu,

(¢) The .lr Staff, particulerly fw/':.‘.';}-s, feels that our

e [ P

assirmeat of norsomsl Lo oods flole Goernorraphic Institution,

which is wah . ...c:»‘ Tole 1o secking wider the puise of an=the-job

Lrotning, i dissipatlon of osur MRIDOWOY IC300TCOb aot Justificd.
(¢} an) indeocision i {hils mavtor can be attributad to the

no'r'"-"“'llfw*f.,i. r;r'oa-;r-f- :n’i“;if.‘it;-::-z*, 'E.'Zz:'..jur Crang, Wi uhrm ¢ Dre lvang,

wes cockin: to oaloveis tho orioriby and AR diroet pnrtwlpa cion in

und erdator gowl __‘-.1‘05{30""3 Lo the lovel of nrojoct Jormle It has been

dokermined thot his action was completely wnjustliicd,

L

(.::) T an directin: AC/AS-3 to gsee thet e linmltod numbar of
v brailcood dn tho ohoncmena oFf he upnar Alnespherac.

ol™Mvcors a

JURTIS e ToMAY
Hajor General, USA
Deputy Chief off Air IStall for

1 Inal Zosearch and Dewslopaent

tr for Sipe O
J‘.‘II‘ ° I 591:'.. 3
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1 Aupuat 1946
MELSORANDY POR GEHURAL SPA AT

ST IreT Woods Helo Deonogsraniic Inst TULLON e

Lo ne nbbaciod letter s somewhal oif a witixh yawnl of cur
implied suppert of tho Voods iicle Goeanocraphic Ingtitution. It
aeoms necesanry Lo s Tor Lho AAR o bpiro this stand for the follow-
ing 1roasons.

(a) "hers 1s ne relation botveon ogoanopranhy and project
WMiopul", ex c@p“' hat Dre owing, who i assoclated with Woods Iole
Cooanorraphic Institublon, sugpested projoct Miogul”s

(b) At the workla: level on .,dc-)nm'tm' orojecks in which
the AA le "i.ntar**"*w vory. ulO..:B coordination with the Havy 1is
boeing offectod,

(¢} ‘The Alr Staff, particulerly Al / "O=3, fmsls that our
asgimment o7 m:“w)‘.n_;.al to oods lole Ueeanorranhic Institution,
which is w"‘n.;; Joods Tole 1o seoking under the zulse o.f.‘ on=tiia=job
training, i e dlssipation of suy nannoer rPeIdursss aot Justbiiioda

(&) ALy indeclpion in this matter cun be attributed to the
ey IS

now=relloved proj f.:;'t: sfficer, Uador Crane, who through Dre Bwing,
ve.s scolin- bo aelevave tho pricrity ana S diroct kmx‘*i:im.pai,..m el

wdsrvmior g 7 r*ojacﬁs to the lavel of =>1*odoat orule L hoas been
dotormined thes his action was completoly unjusvilicd.

(e} I an airscbting AL,/i..mg to ges that s linibed mmiber of
ol vavs are Lrairad in th ohonomens of the ujper aimesphore.

CIRUTE e oMAY

TR P, N T AL, TT YT

R ﬂid i e Unl'..‘ *f'll 3 H:Jﬁ

) - v o AP o . e By n
Venubty Chlel of Az Stall vor

1 Incl Yosoarch and Uavelommenc
Ltr Loy Gipe W
Mr. Isalin




ye. ©, O, Tmalin
wooda lole enao; T m..ic* Togkl tutlion
Wools Hole, Laaraisiugati:

Daar Ur. tooeliss

Tooryr Lestoer So oo ol July 12, 104G, T stabod that
the detalls 6 the Awmiy Alr Forces? aru.uipa tloa in bthe roe-
goarai projucta o Lo u...:; Sole Cw,om..o;‘ raphice Ingtitution
had not thon boon cebtoruined, AL & mecent conlerence at Hoad-
quartors, widcll wuy ablendod by roprogsenbatives of ihe ALr
Yateriel Commsac, Lt omo browat out thal tho Army Alr orces
is corxnitiod to the mioport ol the Cceanorrephy Livision of

the lvdroprapinls (20Man ol the NHavy,

14 thayelors ansears hat, in viow of wul MRwa

l““li*im Tlong, L by Gl coreos whosle ant undortaks the
ralsing of porsoinel i vepanoprapinys bui sneuld swuport

Voods lole heew t Sts liaigon canmciby with the Goounopgranhy
Division o the Uuvy.

T pecatl appreclate your interost and cooporation
In thils mettor,

Vory truly yours,
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Woods Hole Ocemnoprarhic Institution
1 Aupguot 1946

. | G
Doputy Chief of Aly stall for Rosearc: & Dovelopment Col Sullivm/br/eléé-:

AC/AS=3

1. Jurthor dovolopronts in the analyslsc ol e relution of Ltho Voocda ilole Oconn=
ographic Tnstitution to AN problasg, YO8 Itine fron a conferenco of Alr Intoriel
Comeand yoprosentatives in the olficoe ol tho Deputy Chiof of Alr Staff for R & D,
on 29 July 1946, brougnht out the followin?:

| (a) That AAT support o tho “wods lolo Ocoanographio Ingbitobion ig nob

necossary for tho successful presecutlon of projoct "oml? as proviously Impliod.
~ (b)) That the AAN is prosently adequatcly popresonted in the probloms of

ocennorraphy through its liaigox wlth Tho Ceoanopraphy Division of tho ydrorraphic

Office of the Lavy.

(¢) That, at tho worki: B lovel, wdormice sow1d nrojeets in which tho AAF

is interestod are beins closoly coordinated with tho Havy waleh is mozt offectlve a3
J N
in wmdormier gound projeatds.

lon: ag tho llavy contimues itg Inbtorost in

(Gi) That the phonoaung oL tho upped ~tmoaphoro is of increasing importanco
to the AAF and that stops cshoulc be takon To inswe adoquatoly trainod officor personnol

in this Lfiold.

(@) That the . ghould not boooms an active parbicipant in ocoanorraphy

anless it gho 1d develop that the Iavy .as uot guifl clontly activo in the flolds TO

meot AAF requirenonita.

Lo establish nogimpraduate training in
hore Cor o mindmw of two officors wio
ro otherwlso qualified for this

8, It tg dosirod thit AC/. =0 wdoriu:o
tho physlcs and phonoszenn 0F tho RHHGE Q208D
havoe had previous metoeorolo;ical training arc o
tralnlag.

CURTIS Be LOUAY

njor General, UG\

Doputy Chiof of Alr Staffl for
G Incl | ' Neoscarch and Devolopment

n/o
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Woods Hole Oceanographic Institution

Deputy Chief of Air Staff for Research & Development. 30 July 46
Attention: Colonel He R. Sullivan. 5
Research and Engineering Mvision, AC/AS~-4. Maj. Brown/ect/73610

Returned as requested in teleplione conversation with Colonel H. R. Sulllvan
this datae.

e H. WYNN,

ILts Colonel, Air Corps,
Assistant to the Chief,
Ragearch & IEngineering Div.

6 Incl: n/e




Asst Chief of Air Staff=4& 27 July 1946

Asst Chief of Air Staff=5 4
Lt. Col Taylor/vml/74811

1, This office concurs in the necessiiv of ostablishing A4 participation in
the Woods Hole Cceanocrenhic InstituTlon.

———

tho Air Forces wonld benecfit by having & nucleus of military personnel with a basic
lmowledee of this subject. IHags, AT has proviously been approached by the Ue S,

Kavy in the matters of ococanography and an ‘nvitation escbended from the Havy for the
Air Forces to participate in the study of oceanography. At the present time, Colonel
D, Ii. Yates, Hgs, Air Trensport Command (24ix Veather Service), is the principle AAFR
representative on the Govermnmental Advisory Comilttec on OCceanorraphy. The

attached correspondence, relative to oceano raphy, between the lar and Navy Departments
is submitted for vour inloimation. |

2. Inasmuch as oceanogrephy is a relatively new science, it is believed that

me e PARTRIDGIH
Major General, USA
AC/AS=3 -

ATCTG COL. CARILAID
ADREQ PETERSON
AFREP L. G. FIEGLS
ARCGM - BROVIII

ATFCWO  LIOORIJALT

6 Incl
Correspondance on ocesnograndhy
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Woods llolo Ceoanographic Ingtitution f\‘*-

AC/M5md - THRU: AC/A5=3 12 July 1946 N

4

Deputy Chief of Air Giaflf forr Regearch o Lovalopment Col Sullivan/bjr/Bléé

YR a 1

1, It is diroctoed that AL/ Aies "‘u.::rz o noeessary action to ostablich A Sopariie
cipation in tho ¥Yoods Hole Ccewnographle Lastl tutioa for tho purpogo of llalson and

training in the ragearch ol carth uow' cos and the annlication to the AAF problems.
Qe FOr your J“......,...,l.i..i, Chore i attochod a copy of Juerestod Cgea '0-*1"&"3:'110
frogran for AT porsonnol, whideh wan suinitlod to Gonorel **ma‘i..u by lr, C. O'W, Igelin,

Director, ooug 0lo OGuf‘dlU“&"S’*""—'J c i 34;1.":,!;;.011. In addition there is ats ac.md a cony
of o roport ande by invostigatin: porsonmel of AC/A =S mnd A \C Al

e
e N oty of the avbachacng v oy Loodn narasranh U, aue the rosulys off &
confarc-'am-zs- held in the ei'ficg o tLie .o u -.;;‘,f“ Thi Lol ax .'?-'imi".i.‘ Por lesoara. tnd Dovolop
mont, indisates that MP pariisisacion i ocoanagen M Jr 15 primarlly a rosserch projecy
rathor "c;hm.:. a field for tralqing. &0 is '::hm'ta.,. oro dosired “hat AC / \3=3 Torvmyd- thin

I‘ ."' I - .-‘.-'- -y o - y W E s - " "*
FL @ it Wi LE.'. CadLY Gca'i..’lﬁlj.ufr {.oU .-t’/--““'“.to

TRTLE e LAY
2 Incl Uajor Gapncral, UL
Cpy ltr £ Iir, Iselin Donuty Chinf of Alr Dtafl for
with attehd vrogran Hescorch and vevel ooy

—— . S
'.tc 7{; I (L 1}:{; :’&"3 .u.""'l'.:.:
., vy P, s
'rr' th iz c,l DL 2 Lrom
' o1 ” A v
DC /NG D b0 Amd




IN REPLY REFER TO:

AFDRE=-3/C

. HEADQUARTERS, ARMY AIR FORCES
WASHINGTON

[

26 June 1946

MEMORANDUM FOR: Assistant Chief of Air Staff - 3

SUBJECT: oods Hole Oceanographic Institution.

le It is directed\that you take necessary action to establish
8. cowrse at the Woods Hole Oceanographic Institution for the training
of a limited number of Armx Air Forces personnel, in the research of
earth sciences and their application to the Army Air Forces problems,

here is attached a copy of Suggested
Amy Air Forces Personnel, which was
C, 0'D, Iselin, Director, Woods lole
ion there is attached a copy of

of AC/AS-3 and AC/AS-4,

2e For your information,
Oceanographic Training Program f
submitted to General Spaatz by Mr.
Oceanographic Institution. In addi
report made by investigating personne

BY COMMAND OF GENERAL SPAATZ:

S E. LelMAY
Major \General, USA
Deputy Shief of Air Staff for
2 Incls: Research ¥ d Devel opment
1 = Suggested Program |
as cited abv
2 = Cy RR-2 to Dep Chf
A/S dtd 26 Jun 46

/ /
3 f
,_.-"' ’h w""" _ }7

i ' i f}/ _;. 4 |
/ }!j ri‘ L, L#I vh‘: ﬁ‘hﬂs} '::'/ ; :
- .t : .- XA .
. L L"‘ :’ :* ‘. Y ; -

ADDRESS REPLY Ta: COMMANDING GENERAL, ARMY AIR FORCES, WASHINGTON 25, D. C.

1\ BUY

\‘ ¥ i umiTeD

i sTaTES




Woods Hole Oceanographic Imstitution.
Deputy Chief of Air Staff for Research and Development 26 June 1946

| 2
AC/ASw4, Col. Cooper/vt/2100

1. As requested in comment 1, a visit was made to the Woods Hole Oceanographic Insti-
tubion on 25 June 1946. Personnsl making this trip were Colenel W, M. Garland and Lt. Col.
H. 0. McTague of AC/AS~3 and Col. M. F. Cooper of AC/AS«=.

2. In the disocussion with ¥r, C. 0'D. Iselin, Director of Woods Hole Oceanographic
Institution, it was determined that during the war the Woods Hole Oceanographlc Ingtitu-
tion developed for the Navy the Sofar Project which 1s the long range locatlon of alroraft
orewmen at sea by use of exploding a small charge of TNT at the optimum depth such that
the sound will travel in a sound axls in the water to great distances. The accuracy of
spotting has been found to be one mile in one thousand miles. Another project developed
by these psople was called the Sonar, which was the accurate spotting of small TNT charges
and bomb impaets in shallow water. The maximm distance useable for this type spotiing
was forty to £ifty milea.

3, In addition to the above specific projects, the Woods Hole Oceanographic Institu-
tion has done considerable research in the physics of explosion in water, determination
of underwater terrain festures hy a study of surface waves, correlatiom of sound travel in
water with changes in temperature, salinity and current flow in water. Out of these deo-
veloped operational procedures for detection of submarines and means whereby submarine
commanders could take evasive action to prevent being detected. During their fundamental
research over the past several years information has been obtained which indicates a pos-
gible correlation between long range weather forecasting and temperature gradients of the
sea, alsc predioting the direction and intensity of storm areas by a study of wave forma-
tion on the surface of the sea.

Lo At the present time Woods Hole Oceanographic Institution bas sixty-five men work=-
ing for the Navy on the atomic bomb test. Thelir work consista chiefly of setting up sub-
gurface and air-sounding stations to detect propagation of sound and pressure waves from
the atomic bomb blast.

5, Pogsible application of the research capabilitles of the Ticods Hole Oceanographioc
Ingtitution to the problemas of the Army Air Forces are aa followss

a. Anti-gubmarine detection and bombing., *

be Rosearch into means of more advanced weather forecasting by correlation of )
ocean temperatures and surface wave formations.

¢. Spotting practice bombding at ghort range.

do Spotting of long range bombing, particularly as applied %o accurate deternin-
ation of impact points of long range guided missilea.

0« Navigation of both qurface oraft and aireraft Yy accurate position
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Woods Hole Qceanographlc Institution,

2 (Cent'd)

- determination through detection of gound travel in water.

f. Improvement in technijuea of radio and radar tranmission bty a study of )
water conditlon as it affects adjacent air conditlons. i

6. The Woods Hole Oceanographic Institution is a non-profit organization, privately
endowed. Their interest in contacting the Army Air Forces appears to be purely in the
interest of furthering the earth scienceas. They feel that their crganizatlon would bene-
fit by having several Army Air Porces students assigned temporarily for the purpose of
agsiating and furthering research in earth sciences. Also, by such an arrangement the
AAF personnel would become indoctrinated in the possibilities of application of the earth
sclences to the AAF problems. In addition, by having certain AAF personnel working wikh
them, the Woods Hole Oceanographic Institution would be in a better position to appre-
ciate the AAF problems, therely enabling them to direct their research in the earths
asoiences along paths which will be benificial to the Armed Services and particularly
the AAF,

7. It is recoumended that the AAF establish a small group of personnel to work with
the Woods Hole Oceanographic Institution. This group should be composed of two electronic
personnel, two weather observers, two navigators, %wo bombardiers, two air sea reascus of-
flgers and two Wright Field officers from Equipment Laboratory. It is preferable that all
these officers have technical degrees. The details of this program should be worked out
between AAF Technical Institute and Woods Hole Oceancgraphic Institution, In this connec-
tion there is attached a directive to AC/AS~8 asking that they take neceseary action with
the AAF Technical Institute to establish a sultable course accdptable to both the AAF

the Woods Hole Oceanographic Institutiom, |
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Woods Hole Oceanographic Institution

AC/ASly ' 21 June 1946

Deputy Chief of Air Staff for Research and Dovelopment = Col. Wilson/£3/6742

1. Dr. Bwring discussed this matier with General Spaatz and Major Ceneral Lelay.
It appears that a certain nuaber of oceanoeraphics and associated secientists is
necessary for proper progress in physics, It further appears that such highly
specialized work cannot be depended upon by an individual to provide full-tine

oceupation or 1o pay an annual living wagee

2., Cenecral Spaats requested the Woods ilole Ins titution to furnish the Army
Ay Forces with a plan to supply the present deficiency in personnel and to oOvOI
come the objection raised by the failure of neoanographics as a whole to nake a
living wagse The attached paper 1S the result of thils requeste

3, It is desired that you analyzo the proposal to deteraine the degree to
which it meets Apmy Air Forces nsedse It is further requasted that you furnish
this office with a report on your analysis together with your proposed actione

. Direct correspondence with Woods Hole Institutlon is authorizede.

CURTIS E. LelAY,

Major General, U, Se. Army,

Deputy Chief of Air Staff for
Research and Developmonte

1l Incl:
~Ltr dtd 6/12/1i6, to Gen. Spaatz
fr C. 0O'D. Iselin’ W/inCJ-O
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+O0DS HOLE OCEANOGRAPHIC INSTITUTION
Woods Bole, Massachusetts

June 12, 1946

General Carl Spaatz
Headquarters, Army Air Forces
The Pentagon Building
Washington 25, D. C.

Dear General Spaatz:

I, accordance with established policy of this Ipstitution
to make available its specialized facilities for National Defense,

the attached document outlining a su,gested tralning program in
gceanography for Army Air Force Officers is submitted for your
Qonsideraiion. It has been drawn up after discussions with Army
Air Force personnel as well as on informal inquiries reaching this
Tnstitution. We are now prepared to undertake a program along

the lines indicated.

The Tioods Hole Oceanographic Ipstitution 1is privately endownd.
It maintains a permanent scientific staff anc supporting technicians

i

engaged in investigation of the Physics, Chemistry, Geology anc
Biology of the oceans. It 1is also contimiing certain phases of ocean-
ographic research under post var contract with other Government

Pureaus.

If the attached very tentative proposal 1is considered worthy,
it is requested that your representatives meet with those of this

Institution.

Very truly yours,

C. O'T. ISELIN
CI?b

BEncl.,

COPYX



SUGGESTED OCEANOGRAPHIC - TRAINING PROGRAM FOR ARMY AIR FORCE PERSONNEL.
I. General Purpose

1. The purpose of this tentative project is to provide the Army Air Forces
with a nucleus of military per sonnel trained to recognize and formulate oceen=
ographic problems, usually overlooked, in connection with the Ajir Force post
war activities. Oceanographic training is not now included in the curricula of
Militery personnel end since the subject is & new one, there are no adequate
textbooks available.

2. Throughout the war, the Army Air Force was often called upon to procure
information on the physical properties of the sea and on adjacent enemy held
coastal regions for large scale military operations. They also cooperated in
the improvement of photo reconnailssance methods and interpretation techniques
designed to provide this important information as well as data on other oceanic
phenomena which restrict the use of complicated instrument techniques in the air
over the sea. The methods developed under the duress of war often lacked the e
sssential theoretical backpround and as a result they were at best not too effi-
cient or accurate. However, this war research produced new important ideas
which should now be reexamined, studies and recorded in fomms suitable for
future use. (Appendix II). The most practical means of doing this appears to
be by training a small group of Air Force Officers in practical oceanography
at an Oceanographic Institution of military experience, This will provide a
background of principles underlylng the war oceanorraphic problems with whi ch
the Air Force will be confronted in its post whr program. In this menner, the
Army Air Forces will be provided with an economical means of recognizing and
formulating new ocesnographlc problems which may othervise be overlooked. The
present need to record and appraise war time aerieal photographic techniques for
ocesnic surveys and to develop methods of target scoring for practice bombing
over oceanic areas will undoubtedly be supplemented by other requirements not
yot rocognized.

3, Oceanography is a relatively new science and its role in military operations
is frequently overlookod. During the war the few professional oceanographers
were engaged in oceanographlc worlk for oither the Army or the Navy and noware
concentratsd at two American Oceanographic Institutions. The Woods Hole Ocean-
ographic Institution is prepared to provide specialized training of the type %
indicated to a limited number of military personnel,

TT Facilities Available at VWoods Hole.

1., The Woods Hole Oceanographic Institution 1s a private scientific institution
endowed by the Rockefeller Foundation for the scientific study of the sea. It
maintains a permanent staff of scientists and supporting technicians, engaged in
fundamental investigations of the physics, chemi stry and biology of-the sea.
Members of the scientific stalf are available for consultation purposes as well as
for special instruction and they also direct and organize specific research
projects contracted for by - Government 3ureaus. For this purpose additional skilled
personnel may be hired for the duration of a contract. The permanent staff have

no fixed teaching responsibilities. This Institution is not Govermment operated.




2. Throughout the war period, the Woods Hole Oceanographic Institution played a
part in research on many oceanographic problems for Military and Naval operations.
Some of its permansnt staff gained practi cal operating experience as comissioned
Military and Waval personnel 1n the applications of oceanography to strategical
and tactical problems, and now hold Xeserve comni. ssions in the services., The
Institution is acquainted with military requirements and military admini strative
policy, as well as with the purely scientific aspects of problems. It has adequate
facilities of rhendling classified materials, and its key personnel are cognizant
of military security repulations. At the present time, contracts with the Navy
have laid out a continuing program of Naval oceanopraphic research. It would there=
fore seem that our staff is in a favorable position to help in the interchange of

sdeas between Army, Navy and Air lorces.

3, The present physical facilitles of the Institution are that during the winter
months, adequate laboratory space, the services of an instrument shop and technicians
and the use of such ships and boats as may be required are assured, During the
sunmer, with the influx of university people, the living accommodations and the
laboratory facilities may be somewhat taxed until additional building 1is possiblee

IIT, The Training Programess
1, The Program is divided as follows: (detalled in Appendix I)

a, Lectures and Seminars.
b. Procurement of experimental data.
c. Reduction, analysis and reports of data.

2. The objectives are to accomplish with a limited number of qualified officers,
the following:

o, Instruction in the theory and practical applications of Ocesnography,
5n the methods of conducting oceanographic field research and in the

scope of oceanographlc materials.,

b. Study of the oceanographic problems associated with the techniques
of merial photo procurement and interpretation and of oceanographic
and beach characteristics of coastal repgions.,

ce Study of physical oceanograpinic principles in state of the sea forecasting,
i1 sound transmission in sea water and in other techniques relevant to Alr
Force operations over the oceans.,

d. Directed investigation of important oceanographic problemns from World War
II operations,

e, DEstablishment of round-table discussions to assist students with perplexing
oceanographic problems and o develop other marine problems significant to

the Air Force post war programe.

£, Directed investigation of new o ceanographic problems significant to Air
Force operations,.



3., Benefits to be derived by the Army Air Forces

a. The provision of a nucleus of Officers with oceanographic
training who will be able to recognize and to formulate
oceanographic problems with which the Air Forces will Dbe
confronted, and who can serve as a lialson group for ocean-
ographic research. No such qualified proup or individual
is now in the Army Air Forces.,

b, Continuing information on new developments in physical ocean-
ography of interest to the Air Forces, |

c. Established liaison with Oceanographic scientists who are cog-
nizent of military problems and wo will assist in the military
interpretation of oceanogrephic data and in the development of

new methods,

d. Provision of controlled field observations bearing on problems
in aerial photographic reconnaissance of oceanic areas, analyzed
jointly by Air Force Officers and members of this staflf,

e. Preparation of a Manual of interpretation of hydrographic factors
from aerial recomnaissance for use in post war activities and in
event of future wars.

f, Preparation of a training film showing technique of obtaining
oceanographic data and its analysis amnd reduction as is pertinent
to Air Force problemns.

ze Preparation of short term reports on progress of new relevant
information. ~ -

1V. Requirements of Students

1. It is suggested the course be limited to not more than twenty Army Air
Force Officers, a reasonable proportion of whom have had operational exper-
sence as roconneissance pilots, aerial photographers and aerial photo inter-
preters. They should be graduates of accredited Scientific or Engineering
schools with a Bachelor's Degree, or its equivalent.

V. Recomendations

1, If this very tentative proposal is considered to have merit, it is
rocomended that representatives of the Amy Air 'orces meet with repre-
sentatives from the Woods llole Oceanographic Institution for it's devel-

opme nte




Appendix I

1. The following scheduls, covering the principal topics in ocean-
ography significant to the Air Forces, is tentative. The primary ob-
jective is to acquaint the student with t he basic principles and after

2 short series of lectures on selected topics, the course may develop

in a direction different from that outlined, if the interest of the stu-
dents should so determine. As the schedule now stands, it is to a large
extent concerned with oceanographic phenomena in aerial photographic
reconnaissance techniques which were used during the recent war. Flexi-
bility of the schedule will permit study and investigation of subjects
of timely interest, as for instance those dealing with locations of
oceanic target practice areas and the associated scoring techniques. It
+s the desire of this Institution that the training program be of directed
research rather than follow a formal pattern of instruction.

5. The following division of total time is estimated.

A. TLectures and seminars - 9 weeks
B, Procurement of experimental field data - 10 weeks.

C. Reduction and analysis of data - 13 weeks

Total - 32 weeks

3. Lectures and seminars will be grouped inot four main categories of
oceanographic subjects as follows:

a. TFormal lectures and Cceanographic topics

1.
2

3

b
5
6
7
8.
9.
10.
11,
12.
13.

14 .
154

Physical and chemical properties of the sea.
The character of ocean currents.
Dynamics of ocean currents.

The tides. _
Oceanography of the continental shelf.

Surface waves and related phenomena.
Beaches.

Oceanic sediments.

Transparency of sea water.
Transmission of sound in sea water.
The sea surface and the air. |
Sea level variations.

Principles of hydrographic surveying.
The biological properties of the sea.
Oceanographic instruments.

b. Informal discussions of above.

c. Seminars on applications of oceanography to aerial reconnaissance
methods for determination of coastal waters and beach charat teristics.

d. Seminars for discussions of applications of oceanography to target
scoring and other post war Air Force activities.




Procurenent of experimental field da

A e

ta will be arranged as follows:

Coordinated aerial and sea surface observations for:

1. Measurement of surface wave characteristics
2. Measurement of light penetration 1n the sea and visibility

characteristics
3. Observations on beach characteristics (sediments gradients,

etc.)

4. - Reserved for other observations

Reduction and analysis of experimental observations,

(= A

b.

Ce

Analysis of coordinated air and sea surface observations with
reference to wave theory and local oceanographic factors.

Application of above to practical Air Force reconnaissance
problems.,

Analysis of observations for other Air Force problems.
Preparation of progress reports on new results.
Preparation of training film.

Preparation of a manual on methods.

L




Appendix Il

1. A coordinated program of training and research in oceanography
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