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19. ABSTRACT (Continued)

The report includes imagery from modifisd AN/AAD-2 and AM/AAR-30 infrared detecting sets of
wakes from snorkelling and surfaced submarines and from completely submerged submarines laaking air, dis-
charging diessl oil, operating in a positively huayant condition, and In the process of surfacing. Also included
are infrared pictures of persistent surface scars produced by air-dropping simulated mimes into the Gu If of Mexico,
a 3500-ft slick produced by drepping about 50 mi of com oil into the ocean, and the surface expressions of an
oceanic front, & field of convection calls, water flow patterns around Florida keys, the flow of water from an
inlet into the ocean, an eddy in St. Andrew Eay, and a 4-mile diameter eddy 200 nmi east of Boston,
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APPLICATI (S OF ALRIORME PABSIVE INFRARED HAFPTIHG
DEVICES TO MILITARY OCEANDGRAERY

by

baul M. Momer
1. 3. Haval Alr Developmwnt Center, Johmavwille, Pa.

(0} IRTRQOUCTION

() Every ohject radiates eiectiobagoetli eneTgy ot A rate which im
proportional to the fourth power of it aboplute Temperature and which
tm proportional o the radians efffelency {emissivicy) af the vedlating
ghject. For ob jects At room Uemperatyres, approximacely 3TE of this
steTEy 1o radiated dn the B to L& mieron portiom of the infrered aped-
erum.  Im gemeral, @bjects Ln @ glvem scems will exhibit dfeffersoces in
tempe TAture and eplesivits, Accordicgly, 1t ix possible for asn imaginog
devlsr opexsting ian this portien of Che spectrum Lo cecord pletures of
objmecs by virtue of their iafrarved Locandescance even in absolute
darinens.

(5] The Wawsl Alr Developoent fentar has bedd copducting Over-waArer
{1ighe trials of passive infrared mapplng devices as pact of a0 ASW
progras te scudy che pomsibLlilty of Jarezeing aubmaripes by deCacEing
sffecra they may produce on Ehé suefmem af the wacer. Im condectiog
theme invesklgablons mars thae sge hupdred thoumand squaTe miles of
ccsan sutface RAwE heen meapped. wWhile imfrared plotuies of shipn, sub-
marines, amé thelr uakes wers belog cbcained, lafrared pleturem of many
imtetest by ccsamapraphic phenoménd wele recosded, Tha purtpose of this
paper (s to present a breoad range of thess results that demomscrete ap=
plications of atrborne passive Lofzamed mappleog devices to mllitary

peampography, This paper will copsist of a description of a typlcal
[ofraxed squipment vaed im conductiog chage studies, « brief resome of
resulis obtalasd agsinst submarioes and ships, and & description af
Teauits that syggest lca application to air=-dropped =line detectlon, to
nighttime alt-sea rescue work, Co undervater pound propagetion predie-
tlom, For general mighotime surselllance and for uss as an ocemfsgriphlie
caal,

ihy RESCRIPTION OF EDU LRHEMT

) The [nfraced equipments ussd ez abrain the results ko be deasribed
were bulle by WER-Simges, Incarpornted and are designated the AN/ AAD-1
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(U) and ARFAAR=10. Becauss of thelr great similaricy the design of oaly
one will ba described,

(0} Figure | {llupetraces the oprical system of the AN AAD-] infrared
napping set vhich vas designed origically for wee in U, 5. Army Signal
Corps drone airerafit and oodified by the Naval Alr Developaent Cester
for Bigh sensitivicy cver-watar use. It operates i the follewing
mannar, A small portion of the infraved radiation emitted or reflected
by che nb]ul:::l under survalllance is intercepted by the plane &5%- ¢ ria
scapniog mirrer, which {» mounted on s votsting shaft vhose axis i1s par-
allel to the flight path of Che gircralt. As this mirror rotates at &
rate af 100 revolutions par second, vadiant sowrgy from each obiect polnt
along a line parpendicular to the Elight path f{a sampled ssquentially
ard focused by means of s parabolic mirrer cutc a copled Infrared detec=
tor. The elactrical signal geoerated in the detector Le amplifled and
paased om to # glow tube which emits light vhose imtensity ia propor-
tlosal to the elsctrical signal lepressed vpon LE. Light froa the glow
tube &9 focused £o A small spot by meana of & mlevoscupe ob Jective,
which 18 also mounted on the rorating shaft. Tha intenalty-modulated
spot ef 1ight scans across a plece of slowly advancing photagraphle
fils o synchroniss with the scemnisg mirror. As the alrcraft advances,
a 120° Fleld of view of the terraln below is swept cut by the scamser
and recorded on photographic fllm In the Form of & continuous st¥ip =ap,

() For the resules to be described, a liguid=hellum-édoled copper
doped germanivm detector was ured most commonly in che AN /AAD=2. Thie
detector ylelded an instentsnecus angular fleld of view of about 1° and a

nalse=squivalent cemperature difference of about 10 “C%.

(U) Figuwe I shows the AH/AAD-2 {netalled In the clossd=-off bomb bay
of & P=2 type ailrcraft. Figere J {llustrstes the observer's scatiom in
the same airecraft. The item of prircipal interest here is an Ansco KD-14
casatu-processor=viewer In which video loformation [rom the scas=er s
prictad on photographic file by ceans of an intensfty-modulacted cathede
gay tube, processed continucualy by a Ewo=sclution "arrested development”
technique, and presented Eo the obaerver om & back-=lighted viswer with a
typlcal total delay time of about 13 seconde.

(0) DETECTION AND TRACKING OF SHBMARINES

&] The wodified AM/AAD-] Eas demonmtrated & conslstent abllicy te
record wakes {rom submariies cperating at keel depths as groat as 55 feet
in seas s high a8 scege &,

;ﬁ' In general, the peraistencas of these wakes appeara to be prisacily
a funetion of wea atate, 1o cole Aese, wokes ad long am I1 miles and an

Jad
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(1) RGURE 3

INSTALLATION OF AN/AAD-2 ACCESSORIES IN AFTER-SECTION OF P-2 AIRCRAFT.
KD~14 CAMERA-PROCESSOR-VIEWER APPEARS IN RIGHT FOREGROUND.
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L
old a8 ? hours have been recorded; im Atate & Beas they have been ob-

served to diseipate within 10 sinutes.

|

® Pigure & shows a submerine’s hot gnorkel and wake as recorded at
aight by the AM/AAD-2. In this, as in subsequent plitures, effectively
warm bargets are represented g€ light and effectively cold oncn ag
dark. The length of the srea ghown corresponds Eo 1.0 noueicsl mileg
the verticnl dimensicn of the plcture corresponds to shout 100° of mcan
perpendicular to the directinn of aircraft travel. The gltitude was
1300 feet,

Iilii'r Figure 5 ghows the wake left by a evbzarine which had Peen enor-
keling bur which had gecured it snorkel and dived ta & greafer depth.
The abrupt terndoation of the wake {ndicetes the polnt of AUBMET, enCe.
Eeyond this polnt can be seen an effecrively cold elliptical patch which
waz produced on the surface of the water by & deliberate dimcharge of
oil from the advancing fubmerged pubmprine. This pleture waa regorded
84 miputes after the submarine had dfved. It indlcates Che wake peraia-
rences to be expected under calm sea conditions. The leagth of thia
pleture rorrespends te 2.8 nauticsl miles.

il

g The character of the wakes depends greutly upen the local cceanc-
graphic condiriens and the mode of operatica of th: submprine. Filgure
i ghows an dres marked by & striking matural background pattern through
which o submerged pubmarine has pessed. In the Tight half of the pic-
ture & series of cold upwelliings ie seen in the repglon where the sub-
marine was ip the process of surfacing.

L
(@ Figure 7 shows two distinctly fextured pontigtious water Mmasnes

theeugh which a subparine has paseed om ehie surface. In the lefr half
of the pleture, Lt sppeirs the submarize has homopendzed the natural
aurface téxture inm Lte wake, whereas ia the right half, = wake comslgt-
ing of a dork lipe bordered by light lines has been produced.

-D‘#’ 1f the submarine 1s leaking alr, the rising bubbles wmay bring
smaterials suspended fn the body of the water to the surface and form &
smooth slick, Flgure 8 shows a !.0-mile lomg srea through which a 100-
foot deep subparine was passlog at & speed of & knots while releaping
alp at an estimsted rate of B cublc feet per mloote. An pffectively
warm wake about B0 feat in width 1is seen.

(ﬁ' It has been found in other experlugnta that cperation of the pub-
marine im a positively buoyant, out—of-trim condiricn can eften impart
#a the woter sufffcient upward momenktum o overcome a moderstely atable
seratificacion af the water aed produce effacts oo the suriace. Figure
0 ghows 8 line of eold upwellings produced by a 6-knot, 130-foot deap

¢ bl
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HOT SUBMARINE SNORKEL AND WAKE RECORDED BY AN/AAD-2. DATE: 15 MARCH 1962; TIME: 1932 R;
COORDINATES: 24°00'N, 83°45'W; AIRCRAFT ALTITUDE: 1300 FEET; LENGTH OF AREA SHOWN: 1.0
NAUTICAL MILE.
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((:) FIGURE 5

WAKE LEFT BY SHDRKELLIMG SUBMARIHE RECDRDED BY AN}'MD-—? 84 MIHUTES AFTER SHDRKEL
HAD BEEN SECURED. SPREADING PATCH OF OIL APPEARS ON THE RIGHT. THE WHITE AND BLACK
"SHADOWS" BENEATH THE OIL PATCH ARE THE RESULT OF OVERLOADING OF THE SYSTEM'S
AMPLIFIER, DATE: 9 AUGUST 1962; TIME: 0035 Q; COORDINATES: 40°29'N, 71°40'W; AIRCRAFT
ALTITUDE: 2500 FEET; LEMGTH OF AREA SHOWN: 2.8 NAUTICAL MILES.
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(@ HGURE 7

oy,

AM/AAD~2, DATE:
ALTITUDE: 2000 FEET; LEN

12 MARCH 1962; TIME: 2}

GTH OF AREA SHOWN: 2.0 NMAUTICAL MILES.

WAKE OF A SURFACED SUBMARINE AND THERMALLY TEXTURED DISTINCT WATER MASSES RECORDED BY

19 R; COORDINATES: 24°15'N, B2°05"W; AIRCRAFT
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FGURE B AN/AAD-2 RECORDING OF THE WAKE GENERATED BY A H:HGT m—mm KEEL DEPTH SUBMARINE
ﬁﬁ 'RELEASING AIR AT 80 CUBIC FEET PER MINUTE. DATE: 15 MARCH 1962; TIME: 2033 R; COORDINATES:
wwn.r 83°47"W; SEA STATE: mi;amn ALTITUDE: 1300 I‘ET;LRJG!I‘H OF AREA SHOWN: 1.0
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(C} FlGUﬂE 9 AN;’AAD =2 RECDRD'IHG DF THE WAKE OF A 6~-KNOT, ISU-FDDT KEEL DEPTH SUEMAR\NE GPERATIMG
7° BOW DOWN AND 20,000 POUNDS LIGHT. DATE: 28 MARCH 1962; TIME: 2326 R; COORDIMNATES:

40°20'N, 71°51'"W; SEA STATE: 1; AIRCRAFT ALTITUDE: 1600 FEET; LENGTH OF ﬁuEEA SHOWN: 1.5
NAUTICAL MILES.
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it
@ submarine operating 20,000 pounds light. The subnarine maintained

comstant depth by operating in & 7° how-down attitude.

1)
(# 1f the submarine is operating at shallow depth at high speed,
detecteble Kelvin wake patterns are produced as showm in Figure 10,

Elﬂl} In general, wakes gererated by submarines that are effectively
breaking the spurface are recorded on about 991 of the opportunicien.
A& oumber of sctivities in the United Stetes, Cansda, and the United
¥ingdom sre etudying effects produced by submarices with Iintentions of
predicting ovnder what ocemnographic conditions they are produced amd of
improvizg methods by which they may be detected.

(U} FURVEILLANCE AND CLASSIFICATION OF MARITIME TARCGETS

]
G Anocher application of iafrared mapping devices that appesrs to
have military significence is the passive nighttime survaillance snd
claseification of potentially hoatile veasela. Even when relatively
low epatial resoluticn is used, the pictures racorded provide infor-
metion on the dimepafona of the target aud the susbeér and location of
its stecks, Tm additico, the wake from such a veasel, which may ex-
tend many miles astern, provides informeation on the course of the
vesdel even though 1t may suddenly change its heading when the surveil=
iance aircraft approaches. Plgere 11, which was recorded from an alei-
tude of 1600 feet, shows deck stTucture of 4 surfaced submarine. Typi-
eally, & portion of the after ssction of the hull, whare ths enginea
are located, appesrs relatively warm., Fipure 12 18 & higher resolution,
lower sengitivity plcture of a destroyer recordsd from an altitude of
500 feet.

{U} AIR-PROPFED MINE DETECTION

t?j Limiced tests tc decermine the feasibilicy of detecting, by means
of airborpe infrared devices, surface acars produced by the splashes
of sir-dropped mipss have been conducted in cooperation with the U, 5.
Wavy Mipe Defense Laboratory, PFigure 13 shows scars produced by drop-
ping three simulsted wines from low altitude helicopters Into the Gulf
of Mexice near Pansma City, Florida., The minea were dropped near an
chsprvation atage and sppear near the center of the pleture as three
circles of approximately 50-foot dliameter. Thim pleéture aleo shows a
portion of the {nteresting ridal phesomencn of a thin fao-shaped sheet
of relatvely warmer, relatively less saline water from SC, Andrew Bay
flowing ove? the more densde water of the Gulf.

77



@ AIGURE 10 AN/ AAR-30 RECORDING OF WAKE GEMERATED BY A SURFACED SUBMARINE. "CORE" WAKE APPEARS

WiTH RELATIVELY UNIFORM INTENSITY FROM BOTTOM TO TOP OF PICTURE BUT TRANSVERSE AND
DIVERGING KELVIN WAKE PATTERNS APPEAR ONLY AT POSITHONS CORRESPONDING TO LARGE
VIEWING ANGLES RELATIVE TO THE VERTICAL. DATE: 26 APRIL 1963; TIME: 1803 R; COORDINATES:
40°30°N, 71°40'W (APPROX); SEA STATE: 1: AIRCRAFT ALTITUDE: 1500 FEET; SUBMARIMNE SPEED: 15
KMNOTS (ESTIMATED); LEMGTH OF AREA SHOWN: 2.3 MAUTICAL MILES.
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(CYAGURE 11 SURFACED SU
AFT,. DATE:

BMARINE AND 1TS WAKE. NOTE DECK STRUCTURE FORWARD AND WARM ENGINE AREA
15 MARCH 1962; TIME: 2127 R; COORDINATES: 24°10'N, 83°55'W; AIRCRAFT ALTITUDE:

1600 FEET; LENGTH OF AREA SHOWN: 1.0 NAUTICAL MILE.
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) WIGHTTIME AIR=SEA RESCUE

(11} Infrared mepping devices eculd ba applied to the problem af locating
survivers of disssters at sea at night, The site of the disaster czuld
be localized, im peneral, by searching for readily detectable oll films.
Tr addition, survivers' 1ife jackets could be provided with a simple
nighttime equivalent of & dys marker, such as a small conbalmer of ordi-
zary eorn oil. Pigure 14 shows a readily detectable slick recduced by
dropping & paper cup containing sbout S0 cublc centimeters of cors ofl
trow an pireraft onto the acean. The length of the Y-ghaped mlick
ghown wan abaut sne-hal £ mile,

(1] CORRELATION WITE UNGERWATER SOURD FROPAGATION CHARACTERISTICS

(U} Alchowgh most of the radiation detested by an tofrared mapping
deviee operated over water originates from depthes of less thano one tenth
of & millimeter, it ia spparent thot the resultiog plctvres often re-
weal surfate expressions of bulk water phenomena. Flgure 15 {8 a ndght=
time thersal pileture which reveals a rather mwescme view of an coesnle
front. In such o reglen ope mdght expeei pecullar mooar conditicus to
prevail {sm which the sound propagation characteristics would be & atrong
function of the pasition of the tranaducer snd the direction of socund
w0 jection,

Figure 16 showe & field of econvection cells resulting from che
formation and brepkdowr of & dense surface layer over & leas dense hody
of water. When viewed from abowe, the cells sppear A closed frrvegular
polygons having warm cecters and ¢ocl edges. One can infer the olze of
the eells to be of the order of 100 ce 200 feet by comparing them with
the 300-foor lomg surfaced submerine which hes bomagecized the cells in
les wake.

(U] Tn sttuations such a5 these lsst two, it would appear likely that
the undarvater mound propagation chatacteristics would Bé more dependent
upon herizontal tesperatute profiles than upen the vertical. Correlatien
of these rhecomena is suggested a8 m ates for detailed study.

(U} CURBENTS AND EDUIES

(1) Zuccemnzul amphibious landimgy of troops on enemy—held ialands
and the safe onery of ships ints porte of hostile natioms require detalled
knowledge of local currentes. Icfrared mapplog devices Can provide io-
formation t%at may be of value in such situsticns. Flgure 17 reveals
currents Lo the vicinlity of Boca Grande Xey. Figure 18 is & portiom el
a Cogst and Cecdeblc Survey chart of Logperhesd Key and Reef. Figure 19
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‘] {(UY FIGURE 14 S5LICK PRODUCED BY DROPPING APPROXIMATELY 50 MILLILITER OF CORN OIL FROM A LOW-FLYING
AIRCRAFT ONTO THE OCEAN. THE WHITE DOT ON THIS INFRARED PICTURE REPRESENTS A FLOATING
SMOKE LIGHT WHICH WAS USED AS A REFERENCE. DATE: 7 FEBRUARY 1963; TIME: 2029 R; TIME OIL

WAS DROPPED: 2015 R; AIRCRAFT ALTITUDE: 1500 FEET; SEA STATE: 0-1; LENGTH OF AREA SHOWN:
1.3 NAUTICAL MILES,

DE-TOTL8-0aVH



(U) IGURE 15 INFRARED PICTURE OF AN OCEANIC FRONT RECORDED BY THE AN/ AAR=30. DATE: 26 APRIL 1963;
TIME: 2152 R; COORDINATES: 41°23'N, 64°28'W; AIRCRAFT ALTITUDE: 6800 FEET; LENGTH OF AREA
SHOWN: 7.8 NAUTICAL MILES. :
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INFRA]?ED F’iCTURE OF A SURFACED SUBMAE[NE PASSING THROUGH A REGION MARKED BY
CONVECTION CELLS. DATE: 4 DECEMBER 1942; TIME: 2300 R (APPROX); LOCATION: VICINITY
QF KEY WEST, FLORIDA,
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(U) FIGUR‘E 17 lNFRARED PICTURE OF BOCA GRANDE KEY AND SURROUNDING WATERS RECORDED BY AN/ AAD-Z

DATE: 15 MARCH 1962; TIME: 2222 R; COORDINATES: 24“32N 82°00'W; AIRCRAFT ALTITUDE: 1900 ..
FEET LENGTH OF AREA SHOWN 0. 9NAUTICA' MlLE ' -
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(U) FIGURE 18 PORTION OF COAST AND GEODETIC SURVEY CHART NO. 585 SHOWING LOGGERHEAD KEY AND
LOGGERHEAD ROOF. DEPTHS ARE GIVEN IN FEET.
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(U) AGURE 19 iNFRARED PICTURE OF LOGGERHEAD KEY AND SURROUMNDING WATERS RECORDED BY AN/ AAD-2,
DATE: 15 MARCH 1962; TIME: 1833 R; COORDINATES: 24°38'N, 82°56'W; AIRCRAFT ALTITUDE:
4500 FEET; LENGTH OF AREA SHOWN: 4.2 NAUTICAL MILES. ;

06-191LB-0aVN



WADC-BT1E1=50

LT RTRTTALL

Uy 2 &n infrared plecture of the sape arca vhich shows the flow of warter
over the reaf. Figure 20 revenls the flow of copl, relacively freah
water fron Barnegat Imlet over the wermer but more dense water of the
Atlaptic Ocean. Flgure 21 shows an eddy Lo St. Acdrew Hay where waters
of the east snd weat branches of the Bay comverge before flowlng Lakoc

the Gulf of Mexico., Flgure 121 ohows an eddy of approximstely &S-oile
diameter beyond the mouth of the chanrel betwsen Browns Banik and Georges
Bonk and between the countercurrents af the Culf Stream sod the Labradors
Current.

(H) COHCLUSIORS

pﬁ Alrborne, paasive Infrared mapping Jevices provide a consistent
capabilicty of tracking, detecting, and classifying shipe and shallow
depth gubnarines. Poor trim, leakege of adr and oil, and discharges from
tke submarine rerder it more vulnerable to detection,

{U)} Infrared mapping devices appear to have value for general
righttinme over=warer survelllance and in pareficulsr for locating
Firvivors of disasters at sean.

(U} PFurcher studies should be conducted to evaluace the applicacion
of infrared mapping devices to the detectlon of air-dropped minea and to
the prediction of underwater sound propagetion characteristice.

(U) Aleborne passive {nfrared nappling devices ata well soited for use

o dnstruments for stwedying currentes over wvast mreas of the oceans in
relatively shert perlods of cime.

JB9



NADC-B7161-50

oD&"W; AIRCRAFT ALTITUDE:
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el
g
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NAUTICAL MILES.

INFRARED PICTURE OF FLOW OF COOL WATER FROM

G

DATE: 30 JANUARY 1964; TIME: 1850 R; COORDIMATES: arﬁ'ﬂ, 74

3600 FEET; LENGTH OF AREA SHOWN: 4

(V) FIGURE 20

|
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U} FIGURE 21 IHFEARED PICTURE 'ﬂ'F AN EDDY IN 5T. .ﬁ.NﬁHEW BAY, M‘i.ﬁm.ﬂlw FLORIDA APPEARS Ohi THE
(

LEFT. DATE: 5 MARCH 1964; TIME: 2234 5; COORDINATES: 00PN, 85°41'W; AIRCRAFT ﬁll‘i‘ﬂ}DE
2600 FEET; LENGTH OF AREA SHOWN: 3, E MAUTICAL MILES.
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(U)PGURE 22

IMFRARED PICTURE OF AN EDDY (M THE ATLANTIC OCEAN. THE WHITE DOTS ARE INSTRUMENTAL
ARTIFACTS WHICH SHOULD BE DISREGARDED. DATE: 26 APRIL 1963; TIME: 2225 R; COORDINATES:
A1°48'N, 64°40'W; AIRCRAFT ALTITUDE: 4800 FEET; LENGTH OF AREA SHOWN: 11 NAUTICAL MILES.

0G=1971L8=20%N



26 Aug 2016

MEMORANDUM FOR THE RECORD

FROM:

Ty,
Subj:

Bef:

1.

Division Director EQ & Special Mission Sensors, Avionics, Sensors and E*
Warfare Dept (AIR 4.5.6

Office of Counsel, Maval Air Warfare Center, Aircraft Division (NAWCAD)

SECURITY RECOMMENDAION FOR FOIA REQUEST, DON FOIA CASE
FILE NUMBER 2015-008952

{a) SECNAVINST 5720.42F, DON FOIA Program, 06 Jan 99

(b} Executive Order 13526

Eecommendation. AIR 4.5.6 reviewed cach document and has the following
recommendations listed by each separate document covered under the subject;

Docurnent (2) of Sub|. NAVAIRDEVCEN Report Mo NADC-AMW-N3916, 5 Jun 1955,
"Submarine Wake Detection Program” [AD-C955796). Information found to be
unclassified and releasable in its entirety.

Dacument (3) of Subj. NAVAIRDEVCEN Report No NADC-AW-N5917, B Oct 1959,
“Infrared Wake Detection” [AD-CI55804). Information found to be unclassified and
releasable in its entirety.

Documnent (4) of Subj, NAVAIRDEVCEN Report No. NADC-AW-L5%32, 23 Feb 1960,
"Submarine Wake Detection” (AD-CS55797). Portions of the report found to be
classified under Section 3.3{4) under reference (b). Remaining partions of the document
found to be unclassified and releasable.

Dacument [5) of Subj. MAVAIRDEVCEN Report No. NADC-AW-L6005, 30 Mar 1962,
"Submarine Wake Detection, Flight Trials of the Reconofax Camera®™ [AD-C955798).
Information found to be unclassified and releasable in its entirety.

Dacument (&) of Subj. NAVAIRDEVCEN Report No, NADC-AW-NG207, 3 May 1962,
"Alrborne Infrared Oceanocgraphic Mapping” (AD-CS55739). Information found to be
unclassified and releasable in its entirety.

Dacurment {7) of Subj. NAVAIRDEVCEN Report No. NADC-AW-NG208, 8 Jun 1962,
"NAVAIRDEVCEM Airborne Infrared Developments” [AD-C955801). Information found to
be unclassified and releasable in its entirety.
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Document (11) of Subj. NMAVAIRDEVCEN Report No. NADC-AW-NB304, 20 Jun 1363, “Lise
of an Airborne Passive Infrared Mapping Set for Submarine Wake Studies” [AD-
33B356L). Portions of the repart are found to be exempted under reference [b) Section
3.3(6). Remaining portions of the document found to be unclassified and releasable,

Dacurment [12) of Subj. NAVAIRDEVCEN Report No. NADC-AW-6303, 31 Jul 1963,
Submarine Wake Detection, Flight Trials of the AN/AAD-2 Infrared Mapping Setin a
Cessna 310-B Aircraft” (AD-340804). Information found to be unclassified and releasable
in its entirety.

Document (14) of Subj. NMAVAIRDEVCEN Report Mo, NADC-87161-50, 28 Oct 1987,
"Applications of Airborne Passive Infrared Mapping Devices to Military Oceanography™
(Reprinted from Proceedings of the First U.S, Navy Sympaosium on Military
Ccoeanography, Volume Il, 17-19 June 1964} (AD-C042316). Information found to be
unclassified and releasable in its entirety.

Document (15} of Subj. NAVAIRDEVCEN Report Mo, MADC-AW-6421, 27 Aug-1964,
“Infrared Radiation from Ships” [AD-353610L). Portions of the report found to be
exempt under reference (b} Section 3.3(6). Remaining portions of the document found
to be unclassified and releasable.






