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510 t~i~F ER ENC E 66—25 MI ’L-U-70/66

F I N A L  I t E P O R T
CONTRACT NONR 2216 (07 )

1 November 1958 - 30 September 1963

The contributions made under this contract ranged from simple
hardw are development to policy decisions in system design . All of the
work under this contract has been reported In the attached bibliography.
The major contributions may be high-lighted as follows:

1. The participation in the Artemis Signal Processing
Committee and later the System s t{e search Committee.
Some of the supporting work which was done under the
Systems Research Committee Is documented in the
atta ched bibliography. Other committee work is in-
ext r icably incorporated in the tota l work of the Artemis
program and cannot be separated as Identifiable dis-
crete contributions.

- -.---

*Ct1~Sli~’ ~R - -

2. The experiments in 8lgnal processing carried out under ~ •

the contract were concerned with beamformingexperi- ~ 
• -

ments using both the vertical and horizontal string in- NAI ~~~~~CEl

staliation and with the final 1963 module field. The ~ ‘ c’”~~
results of these experiments were reported in a series
of papers given at the U. S. Navy Underwater Acoustics I ~,

Symposium. These experiments initiated conside ration ~~ ~
of adaptive beamfo rming processes. 

-

3. The other major area in which a contribution was made /1
was that of a study of a Remote Underwater Manipu- ,tt
lator. This effo rt grew Out of the initial consideration — -- - -~~~

of the problem of installation of a large aperture
acoustic array on the sea floor.

The Artemis work was not concluded with this contract but con-
tinued under contract Nonr 2216 (05) throughout the existence of the
Artemis project.
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AUTHOR LIST

ANDERSON , V . C.

Summary of an Enginee ring Design_ of a Remote Underwater
Manipulator , (with R. E. Todd), SIO Ref. 60-11, Artemis Report
No. 6, 1 March 1960.

Statu s Report, Section on Signal Processing, 7-11, Artemls Re-
port No. 9, 30 June 1960 (Confidential).

MPL ExDerimentai IWM, SLO Ref. 60-26, Artemls Report No. 7,
1 July 1960.

MPL DIMUS Program and Basic Problems of Proj ect Artemis
(Confidential), ONR Proceedings of the 1960 Acoustics Signal
Processing Conference, July Session II, October 1960 (Secret).

Artemis Remote Indicating Savonius Roto r Current Meter, (wi th
D. K . Gibson), SlO Ref. 60-54, Artemis Report No. 13, 1 Novem-
ber 1960.

Independent Vertical Phasing of the Artemis Array, MPL TM 114,
21 Decembe r 1960

Selection of Beam Widths for Partial System, MPL TM 117, 23
February 1961 (Confidential).

Multiple Channel Magnetic Dru m Time Delay, MPL TM 118, 7
April 1961 (Confidential).

Status Report 4, Systems Committee Program , Chap. VII I , 61,
Artemis Report No. 15, 15 July 1961 (Confidential).

Summary ofArtemis Sy~~~rns Committee Technical SessIon No. 4,
14-15 Sep~ernber 1961, SIG Ref. 62-1, Artemis Report No. 18,
1 February 1962 (Confidential).

Status Repo rt 5, Artemls Systems Committee Report , Chap. VIII ,
123—144 , Artemls Report No. 26, 31 May 1962 (ConfidentIal).
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ANDERSON , V. C. (Cont ’d)

Artemis DIIvIUS Test, December 1962, (with W . R. Cherry),
MPL TM 131, 7 January 1963 (Confidential).

Beam Pattern Computations for the Artemis Vertical and Hori-
zontal Array s, J. Underwater Acoustics j~, No. 3, 787—795 ,
July 1963 (ConfidentIal).

Status Report 6, The Artemis Problem , Chap. V, 24-40, Artemis
Report No. 32, 15 December 1963 (Confidential).

Statu s Report ,~~ Adaptive Beamformer, (with J. C. Munson , NOL),
Chap. XV , 308-319 (with Addendum on p. 320), Artemi Report
No. 32, 15 December 1963 (Confidential).

CHERRY , W. R.

Artemis DIMUS Test, December 1962, (with V. C. Anderson),
MPL TM 131, 7 January 1963 (Confidential).

GIBSON, D. K.

Artemj s Remote Indicating Savonius Rotor Current Meter, (with
V. C. Anderson), SlO Ref. 60-54, A rtemis Report No. 13, 1
November 1960.

MPL STAFF

Quarterly Progress Report, July - September 1959, SlO Ref. 59-
63, 2 November 1959 (Confidential).

Quarterly Progress Report October - December 1959, SlO Ref.
60-8, 1 February 1960 (Confidential).

Quarterly Progress Report, January - March 1960, SlO Ref. 60-
19, 1 May 1960 (ConfidentIal).
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MPL STAFF (Cont ’d)

Marine Physical Laboratory Interim Status Report , SIO Ref. 62-
22, 20 September 1962.

Marine Physical Laboratory Bibliography Supplement, July 1960 -
June 1962~ SLO Ref. 60-41a, 20 September 1962.

TODD, R. E.

Summary of an Engineering Design of a Remote Underwater
Manipulator , (with V. C. Anderson), SlO Ref. 60- 11, A rtemls
Report No. 6, 1 March 1960.
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CHRONOLOGICAL LIST OF REPORTS

Date and Title and Classification AuthorPublication No.

1. 2 November 1959 Quarterly Progress Report MPL STAFF
tSIO Ref. 59—63 July — September 1959 (C)

2. 1 February 1960 Quarterly Progress Report MPL STAFF
SlO Ref. 60-8 October — December 1959 (C)

3. 1 March 1960 Summary of an Engineering ANDERSON
SLO Ref. 60-11 Design of a Remote Underwater and TODD
aArtemis Report 6 Manipulator (U)

4. 1 May 1960 Quarterly Progress Report MPL STAFF
SlO Ref. 60-19 January -. March 1960 (C)

~~ . 30 June 1960 Status Report , Section on ANDERSO N
Artemis Report 9 Signal Processing (C)

ô. 1 July 1960 MPL Experimental RUM (U) ANDERSON
SlO Ref. 60-26
Artemis Report 7

7. October 1960 MPL DIMUS Program and Basic ANDERSON
ONR Proc. Problems of Project Artemis (C)

(report 5)

8. 1 November 1960 Artemis Remote Indicating ANDERSON
SlO Ref. 60-54 Savonius Rotor Current Meter and GIBSON
Artemis Report 13 (U)

9. 21 December 1960 Independent Vertical Phasing ANDERSON
MPL TM 114 of the Artemis Array (U)

tSIO, University of California , San Diego, Marine Physical Laborato ry
of the Scripps institution of Oceanography, San Diego, California 92152.

‘Artemis, Nonr 266 (66), Hudson Laboratories, 145 Palisade Street ,
Dobbs Ferry, New York 10522.
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Date and Title and Classification Autho rPublication No.

10. 23 February 1961 Selection of Beam Widths for ANDERSON
MPL TM 117 Partial System (C)

11. 7 April 1961 Multiple Channel Magnetic Drum ANDERSON
MPL TM 118 Time Delay (C)

12. 15 July 1961 Status Report 4, Systems Corn- ANDERSON
Artemis Report 15 mittee Program , Chap. VIII (C)

13. 1 February 1962 Summary of Artemis Systems ANDERSON
SIO Ref. 62-1 Committee Technical Session
Artemis Report 18 No. 4, 14-15 September 1961 (C)

14. 31 May 1962 Status Report 5, Artemis ANDERSON
Artemis Report 26 System s Committee Report,

Chap. VIII (C)

15. 20 September 1962 Marine Physical Laboratory MPL STAFF
510 Ref. 62-22 Interim Status Report (U)

16. 20 September 1962 Marine Physical Laboratory MPL STAFF
SIO Ref. 60-41a Bibliography Supplement,

July 1960 - Jun e 1962 (U)

17. 7 January 1963 A rtemls DIMUS Test, ANDERSON
MPL TM 131 December 1962 (C) and CHERRY

18. July 1963 Beam Pattern Computations ANDERSON
JUA 13, No. 3 for the Artemis Vertical and

Horizonta l Arrays (C)

19. 15 Decembe r 1963 Status Report 6, The Artemis ANDERSON
Artemis Report 32 Problem , Chap. V (C)

20. 15 December 1963 Status Report 6, Adaptive ANDERSON
Artemis Repo rt 32 Beamformer , Chap. XV (C) and MUNSON
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PR ESENTAT IONS

ANDERSON , V. C.

THE DEVELOPMENT OF RUM FOR ASW A PPLICATiON
SINEXCO , NEL, San Diego, California
5 March 1959

REMOT E UNDERWATER MANI PULATOR
Mine Advisory Committee
Scripps Institution of Oceanography
La Jolla , California
18 January 1960

ARTEMIS RUM
U. S. Naval Ordnance Test Station
Pasadena , California
4 February 1960

PROTOT Y PAL DESIGN OF A MOBILE REMOT E UNDERWATER
MANIPULATOR
SINEXCO, NEL, San Diego, California
3 March 1960

ARTEMIS, SIGNAL PROCESSING
Artemis Technical Committee Summary Report
Pentagon
Washington 25, D. C.
6 April 1960

RUM AND DIMUS
Conference for VIC E ADMIRA L J. S. Thach, Commander , Anti-
Submarine Defense Force, Pacific and REAR ADMiRA L L. D.
Coates, USN, Office of Chief of Naval Operations
(Afte rnoon Session)
Marine Physical Laboratory
6 May 1960

MPL DIMUS PR OGRAM AND BASIC PROBLEMS OF PROJECT
ARTEMIS
Presented at the second session f the Acoustic Signal Processing
Conference, August 1960, ONR , Washington, D. C.
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ANDERSON, V. C. (Cont ’d)

BEAM FORMING TECHNIQUES
Presented at Bidders Confe rence, USNEL
San Diego, California
10 February 1961

ARTEMIS SYSTEM COMMITTEE REPORT
Pentagon
Washington 25, D. C.
15 May 1961

PROJECT ARTEMIS SIGNAL PROCESSING
Presented at SINEXCO
Navy Electronic s Laboratory
San Diego, California
15 June 1961

THE EFFECT OF DOUBLE CLIPPING IN BEAM FORMLNG AND
CORRELATION
Presented at NEL Auditorium
Local Acoustical Society
1 November 1961

THE EFFECT OF CLIPPING IN BEAMFORMING AND CORRE-
LATION
Presented to Acoustical Society
Cincinnati, Ohio
8-11 November 1961

NOISE, DATA PR OCESSING, AND LONG-RANG E SONAR SYSTEMS
Presented at ASW School
San Diego, California
26 Janua ry 1962

ARTEMIS SYSTEM COMMITTEE REPORT
Office of Naval Research
Washington, D. C.
22 March 1962
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ANDERSON , V. C. (Cont ’d)

ARTEMIS SYSTEM COMMITTEE
Director ’s Advisory Council
Bermuda
4 April 1962

ARTEMIS CONCEPTS AND THEIR REDUCTION TO EQUIPMENT
Presentation at the National Academy of Sciences National
Research Council
Committee on Undersea Warfare
Washington, D. C.
28 September 1962

MULTIBEAM SONAR (with D. K. Gibson)
Presentation at che Research Reserve Seminar
Navy Electronics Laboratory
San Diego, California
29 October 1962

ARTEMIS
Presentation at the Research Reserve Seminar
Navy Electronics Laboratory
San Diego, California
29 October 1962

THE ARTEMIS EXPERIMENTAL SIGNAL PROCESSING SYSTEM
20th Underwater Acoustics Symposium
ii. S. Navy Electronics Laboratory
San Diego, California
13 November 1962

THE PROBLEM
Artemis Status Report, (before ONR)
Main Navy Building, Room 3601
WashIngton 25, D. C.
27 September 1963
CONFIDENTIAL
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ANDERSON , V. C. (Cont ’d)

ADAPTIVE BEAMFORMING EXPERIMENT WITH ARTEM IS DIMUS
SINEXCO
NEL , San Diego, California
11 November 1963

ADAPTIVE BEAMFORMING EXPERIMENT WITH ARTEMIS DIMUS
21st Navy Symposium on Underwater Acoustics
U. S. Naval Research Laboratory
Washington , D. C.
2 December 1963

10.



_ _  
—

~

\ I i  ~~ IiIs I ROil
Iil~i! H u h  r ION L 1’

i hi. i t t  .iu  Ii i i  I . s i  s t a r t  t a r s  ~.f t he Nav ~ 
( omma n der . Cru i se r —

ii of t he \ s ( Rese ~~tc h an d Deve lopment1 es t toy er  Force

~~ t i 0 v n , U ( I t  I)epat iment of the S~~ v~ 
1 . S. Paci f ic  Fleet

- - I I i ~~~~ I Vs .h i ngt on . D. ( 2(0 3 1) San Di ego , Ca l i fo rn i a  92 1 5 I

i - I  
( opy 28 Copy 4O

I ~~Ii ‘ v i ’ . C ~~ ‘s  S
Chi ef . Bureau of \~.v a l  Weapons Comman der . Des t royer  Development

j u s t . .  — Dep a r tment  of the Navy Group, l’.ii f t c

~ .is hi ngt o n , I) . ( 20360 U. ~~. S i s a l  St a t ion

- u t t - l i t i ~~ C h i t  ( od e RI . C opy 29 t ong Reach , Ca l i fo rn ia  90802

I S t y  ii R i- s ,  . i r i h ‘ o l e  RI T CI  ‘ eP v 50 Co~iy 41

Iir.nu Ii
lI~ C~ I .. s i  i t .  ru i - i  Commander Operat iona l Commander , De s t r o y e r  Deve lop ment

I i . I A l i h i . i t . i  91 101 Test and Fv a lua i iOn Force Group f C t I

I .  S . Nava l  Rag e F leet  Post Of f i ce

Nor fo lk , V i r g i n i a  2S ~~l I New York . New York  09501

- - c i i i  I u u i  ( t h u • -  Copy 51 Cop y 42

it  S i t t  l i t - s i - a r c h
lit , Ci lI lt . .  Commande r . Submarine Force DepU ty ( om tna n der

Ii~- .  Ci , S i c ’. i . 111 (1 U, S . At lant ic Fleet Operat ion al  Teai and Evaluation

‘ i t P u s i  (Mliv C Norfolk . Virg i nia 2 3 5 1 1  Force . Paci f ic

Scm York , S.-m York  09599 Copy 52 1’ . S . Nava l  Air Stat ion

“ 1’ . 
North Is lan d

1)epu ty Commander San Diego . Cs l i fornta 9 2 1 3 5

Subm ar ine Force Copy 43
- - I .  S. At lant ic  Fleet
- ‘- h u u j i  -i’. s t e ms  ( ommand LI . S. Nava l  Submarine Base Commande r , Key West  Test and

~~ _ i s l u u i u  .1 0  l t . ( New London Evaluation Detachment
( I .  2 - I. ( o l t  10 C.roton , Connect icut 06342 Operatio nal Test  and i va l uat ion

I. - i t i  I i j i s  II — —( p y  3 3 1-orce
od e Ii :  ~ . - I ’  I Key Wes t , Florida 3304 0

( 1 ~ lit IC , C ~ j ’ e ’ .  1 5 1 4  Commande r Copy 44

Submarine Force

C hi d of S , i va l  Mater ia l  I , S. P a c i f i c  Fleet Commanding Of f icer  & Dire ctor

Department  of the S i v y  Fleet Post Off ice David Taylor Model Basin

5 . i sh in y t o n . II I 20360 San Francisco , Ca l i forn ia  96601 Washington . 1). C. 20007

I’M.i . Copy 1 5 t 0PY 34 Copy 45

I I-iiv f  of ‘s o s - a l  Operat i ons  Commander Commanding Off icer

l )t ’ par t in ent of t he ~~~~~~ 
Submarine Flot i l ls  ONE U. ~~. Naval  Air  Development Center

itas hin g t on . 1), C. 20 3 50  Fleet Stat ion Post Off ice J ohn sv i l le . Pennsy lvania l8~~~4

Op 1 ) 11 - (, , i opt 16 San Diego , Cali fornia 92135 Copy 46

tIp I I, C opy I’ Copy 35
Op ‘~~ . °lt IS Commanding Of f icer  & Director

Copy 19 Commander I .  S. Navy Electronics Labo ratory

o p  (CT , Copy 20 Anti-Submarine Warfare Force San Diego, Cal i fornia 9215 2

I)p ‘I . Copy 21 U. S. Atlantic Fleet Copy 47

Op 09115, ( opy 22 Norfolk , Virginia 2 3 5 1 1

f t p 93R . Copy 23 Copy 36 Commanding Offic er & Director

lIp (0, ( o pc 24 U. S. Marine Eng ineering Labor atory

Commander Annapo l ia . Mary land 21402

Dire c tor , Special P rope c t i  Anti .Su bm ar ine Warfare Force Copy 48

l ) ep us rt m e nt of th r Navy  Pacif ic , FPO, Navy No. 128

Was hington . I). I . 20560 San Franci s co , Cali fornia 96614 Commanding Off icer & Dt re c tor

‘F~~2IIi l, I t ip’. .!~u Copy 37 U. S. Navy Mine Defense Laboratory
Panama C i ty ,  Florida 32402

lu re. tot Commander , Submarine Copy 49

I l c le nsr R e s e a r c h  and Development Group TWO

I ngi nret i ng.  The Pentag on Fleet Post Off ice Commander

W a s h t n ~~tOn . I) . i 203 0 1 New York , New York 09501 U. S. Nava l Ordnance Laboratory

S s s t .  l ) i rer to r  Under s ea Copy 38 White O.k

W a r f a re and B a t t l e  Support Si lver Spring, Maryland 20910

5 y ,t e m ) , I i tpy 26 Comman der , Cruiser - Cod e R, Copy 50

Destroyer Force Jo hn Munson . Copy SI

- teapon s  y s i, i t~s I valuation GtOUp U. S. At lant ic Flees
t i ll A r m y - N a v y  Drive Newport . Rhode Is land 02840 Systems Ana lys i s  Group

‘ir l i ng t on , V i r g i n i a  22202 Copy 59 Undersea Ws r f a r ~ Research and

Mr. i N. Bottom s , C opy 27 Developm ent Counc il . Room 3.224

U. S. N.val Ordnance Labo ratory
While Oak
Silver Sprin g, Maryland 20910

Copy 52

I t j~~~i 
I

-- - —  
-s



MPl~~~ I C C I 1( 114111 115

o It, ii other S upr tu t t t e nd cn t  
I i h t r a r v

s. ‘ s i t  ii it tdnani i les t  Stat ion ~t . S. ‘ s i c uI P o s t g t a d u a t v  School I amont Geo log ica l  llh s r t s j i Ot ’ .

P bu n ,  I ak~ , 0 .a l i lo r nta ~~~5’ Moiu ierdy, ( a h i l o t n i a  95940 
( o lumbia l n i vc r s i t ’ .

1 ccli I t l i ~~Is . i ojis ‘ .3 l ih i ta t ia n,  ~~~ 7J 
Pal i sade ’ .. New Yor k 10964
I opy ~tA

i l l l ic e t  in ( liarg’ I ommandv’t
I,~~.i leo.i SOlIdS U. S. Nasa l  Occattog raphic Off ice 

Director

P .  S . S g s ~~l Ordnan ce les t  Washi ngto n . U. C. 20390 
Ord nance Research l~ahort. to rt

‘ia 1 ,11 Copy 72 
Pr nns y h s a n t a  St a t e  I nis t - t c ity

I - I oot ht D u les  ard 
I n iv e t s i t y  Pa rk , Pe nnsy lc  io t a  1 1)0101

P i s i t l e n. i , I . l thorni . i ‘Ill Director 
Copy 99

I 
~- ‘ .  ‘.-~ Defense Documentat ion Cente r

IT IMAC . Ca meron Station

lui t . - - i i  ~Ul U Duke St re c t  
D i r e ctor ,

I. ‘s . ‘ s . c  i t  R e s e a r c h  l aho t ato t ’  A lex andr ia , Virg i nia 22314 
u n i ve rs i t y  o f Texa s

‘tashin,t of l . Ii. C. 20311 C op ieS  3. t12 
Def en Se Res earch Lg ho rat o ry

( i l ,  t~~ ’, I pu ’ ‘3-00 
P. O. Ito. 8029

t i l t  3’ .  ‘ i I i1i’. o h  1- secu t i ve  Secretary 
Aust i n, Tex as  757 12

Committee on Undersea Warfare 
Copy 100

omm.nth ing i i l li C t t  Nationa l Aced~ my of Sciences

~~. . 5.. ’. In derw ui re r t)i tinanfe 2 10 1 Consti tut ion Avenue , N.W. 
Di recto r

Stat ion W a s hington , ~~, C. 20418 
Applied Physics labo ratory

Si wpliti . Rhode Island (12844 Copy 93 
Un iversi ty of Wa~ hin St o fl

I yt
~ 

s ~ 2 
10 13 Fas t  40th Street

Supreme Al l ied Commande r 
Seatt le, Washington 98105

- ill - l i l t  Iuii~ 
C i C t u  i r .ini1 D i rec tor  It . S. A t l an t i c  Fleet 

Copy 101

I - c ‘s o y  al I r a i t t i i u c  ji, c y e  C i n te t  A SW R,sescc h Center
i tt t . , i t l i.

1 
l G i ,da

1
3~~~I 

~ 
APO No. 19 

Inst i tu te  fo r Defense Ana ly ses

New York . New York 09019 400 Army Nsvy Drive

V t x :  ONR 466 
Ar l ingto n, Virg in ia 22202

ommandiri g ( il licrr & Director  (NO Op 92C2 
Copy 102

I , \ . t  .‘ t  Spp lu r d Sc ien c e  Secretar iat of Mt li t i ry

I .uls ’ t i i o t y  Information Control 
Director

U. s . ‘ s a s a l  Base Committee 
Woods Hole Oc ea ltogra Phi c Ins t i tu t ion

Ptt i it , i t l ’ . i , 5. w ‘t t i t k  1113 1  Copy 94 
Woods Hole , Massachu se t t s  02 5 4 3

( opy (‘4 
Copy 103

Di rector  of Nao a l  War f a r e  Ana lyse s

O t l , t i t ) h l i t ,  ( l h f i c e t  8 I I t r e C t O t  Ins t i tu te  of Naval  Studie s 
I i i i s t t ~~t iy  ~t ( a l i h i r r t i i , San liii 1)

I . ‘s . ‘ s i s s  I t i d , - r wa t e t  Sound 54 3 Technology Squar e La j o l l a . I .ol i lo rni .i 02 1I4

I abota ioO,  F ot t  Trum bull I ambr idge. Massa chu set tS 02139 I ihi r .ir ’ . • t ip.i s 1 1.1

Sr L ond uii . C onnec i i c ut  0~~52 1 Copy 95 
A l t o :  J .  F .  (,.,nr tn - r

t I ’  t i l l ) , I Ops ii ’. 
f l um a n i r t e , I t ftr,1r3 - , t ~~~~ f Ib’

i ti lt- OIl ’, i t % ’ .  hO lIt . Frederick V. Bunt 4 t  adem.c in #,,i . s

I ode 0 1 1 1 . I t t p ’ .  67 22 2  Lyman L.aho r utor y 1)i r r’ t t ,r , ‘s Ill, ( opu s lt l I t . I l tu i

o ode 9 1 1 ). P opt 68 Ha rvard P t n i s - , - t s i t l  I t ( ,.nI,ibution’.

~~~~ 
0i1~I, I ,

~l ’ .  09 ( s m bt idg r , Massachu s et t s  02 158 tlI i I l l r a n ch (Cf t ic ’ - . i op’. I It

Cop y 96 ‘ pcI . I t t , ’ . .  I i ij ’. III

Iu i t ec  tot
Sj t  .1 ‘ii i nC, I- t ,ondat p i t r i

I .  ~.. ‘s . v y  l n d r rw s i e t  Sound I) i re ctor -

R e f e r e nce Laboratory Hudson Labo rator ies w-
P.O. Box Mu 145 Pal is ade Street 

as in gtc ti i . . . -
Orlan do , F lori da 32806 Dobb a Fer ry , New York 10522 

0 t t It i~ s

‘II Copy 97

5 . 1 3 6 1  Il

— p______ _ -_ 

- .

- --~~~~~~-- -- . --



UNC LASSI1~IED
Si t i l t  t l , i S’s it i , , i C i lf l

‘ 
DOCUMENT CONTROL DATA . R & D

‘t i c u- I.. it  , ‘ l l ti ’ l ’!. - I t  - I t I -  ‘itii~~~ .iil I l l l i i~~~ lil t t i l l ‘~ , it  il ’l~ - I I t  t,~~l i ‘ -t I  .‘Pi,’n lI ’- - i - -,,. II
‘ “I  ‘ . 4  N * C - . ‘ . t O ; l . , , t ,’ 0 t t l / t h , l r  1~~, . 1  i t  p 1, 1  C i t. : ¶ c  it  a ii ON

University of California , San Diego Unclassified
Marine R~ysical Laboratory of the 

,

Scripps Inst i tut ion of Oceanography 
. -

California 92152 —_________________________________________

F INAL REPORT CONTRACT NONR 2216 (07)
1 Novembe r 1958 - 30 Septembe r 1963

a 0 ’  . F ‘ t O ’  5 7 ,-.- o i r e r i i r t  and , n c l i i s i u i - ij ,u tos I

Final report , 1 Novembe r 1958 - 30 Septembe r 1963 
b i ns .’ name , ltlI lPtIIu. ni t ia l.  Inst  rit ire c 

—

Victor  C. Anderson

‘ ~~II ‘I P’  - a u  ‘ft T o _ A L  ‘r. O F t  ~t l N ~~ t~~F P i es

31 December 1966 10 0
• Na - - N ‘ N O C  -~~ O ~~~~~~~ ‘ N 3  0 O~~ i G N ~~~t o P ’  S~~~ c i z - ~

,- • .,..rRlS~

Nonr 2216 (07)
ti r t . o C C ~~~~ ..l) 

SlO Reference bô-25

0 i’ ‘ “ i  1. i t t  ‘ N t  N f l  S i  1 l t c ~~~~~t : t ? l ~~ t~~~i~~~?t  i i , ,  0 , , tiC an .iQnaiI
I’.,’ 

~
. r’ r I

MPL-U-70/66
I f l l s rnl t t u ’ C O’ 0  3’  A ‘ I- sIt ‘,

DISTRIBUTION OF THIS DOCUMENT IS UNLIMITED

I I  S t J F C L i • $ i ’ , ’ A U V  ‘. 0 _ c s ~2 S i ° ’ . Oi’ ’ ’ c G  ‘ . l ’ A N - A  ‘

Office of N ovol  Resc ’o u~~h , Codt’ 4t i tt

Depar tm cn t  III  r h c  N . f V v

- - i ’ ’ t. a : ’  

Washin~~on , D. ~ 2 t ) 3 ~~)

This publication contains author and chronolog ical l I s t s  ot reports
and presentations relative to the work under Non r 2216 (07 ) dur ing th i~
period from 1 November 1958 through 30 Septembe r 1963.

~

DD ,‘o~,’v~g;1473 ~~~~~ I )  
UNCLASSIFIED

- -
~~. ~~ ~~ ~ . 50 7 .6  51) 1 Sr’ t a r t ? ’ .  ( ‘ lei ’ i ’ . I f i i - a f i i u n 

— —



1 ’ h::.
0 -~ “~~~ ..- C. ,C 1’ t . ’ —— .

C ’’ _. 
— 

,~~~‘it t - i  - — i

7 ~~~~ ~
-
~~~~~~~~~

‘ 7
2 — — x — 2 —‘ — —

a 7 C 5  —~~u i E
—. t -~~~-& ‘ .0 i —

- C , - I

~~~~~~~ C~~~~~~ ’ ~~~~~~~~‘- C- ’

-
~~~~

‘ . ‘ C u ~

~~~~~~— ~~~~~~~~.. ;~~~- ‘ t 
~~~~~~~~ ~~~~~~~~~~~~~~~

- -
~~~ i.

~~~~~~~~ 
-
~~~~:~~~~~~~e t c t , .  ~~~ _ _  ~~~~ •

~~~~~~~~~~ ~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~ , : — ~~C. 

~~ 
C ’ E Z il

2 
0 •‘

~~~ 
—

— ~~~~~~~~~~~~ -. - -~~~~~~~ x .,. ..

-~ ;~~~~~~~~~ _ C 
~ 

; -
_

— 
- —~~~~ o~~~~ 

— 
- — — ,~~~-— ‘S C . —  y - , ‘ it  - r  — -It ‘ .,

“ a. t . t  ~~~ ..- C. ” - C t ’ C ,l
— O ~~~~‘ 7 ~~f- —

~~~~~~~~~~~~~ ~~~~~~~~ 7 
~~~~~~i tt .  ..~ - it t. . .  - 7

~~~~~ 
~~~~~~~~~~~~~~~~~~~ 

..It C. C ~~~~~~~~~~~~~~~~~~~ ~~~ ‘ a C .
p — -

a. 
~~~~~~~

“‘ —

0 
~
0

~~
- cii C

O 0 ~~~~~~~~
a 5 C

~, _ _~~~~~~~~~ _ i •~~~~~~~~~ -

°
~~~ 

‘

~~ 
.c

~~~ :~: ~~~~~ ~ =a, ‘
~~~~~~~

,, _  1 ~~~~~~~~~~~ 7— —  i “ ,, C -.  
~
. .~~~~ T .. C~~~ it

4 E~~~ 
‘
~ ~~~~~~~~~~~

2 — 
~~ a- _7 

- 
,.. ~~~~~~~~~ t

7 .~~ it ~- ~ 
.
~~ — it ,

-

J 2 s ~~ ~~~~~~~~~~s ia -A .0 - ,.. l II.
-. y 5  t~~~’ ~ , ; c C

,: 7 7 .~~ ~~
- -~ -

~~~~~~~~~ 
-
~~~

•‘ ‘
~ i~~~; t: ,~— ,  I --

~~~ . :  .~~~~~~~

‘ it~~~~ I
-

-- 7 ’  q ”~ ~~~~~~~ . 0 —  ‘ ‘i C.~~~~~ C

~~~~~~~~ ;~~-~ ~~~~~~c~0 .. . . C . c a : -.  C . .-~~— ..~~~ .- - -‘ C .-~~~~ ~~~~~ “ It — - *
~~~~~~~~~~~~~~~~ ~~~~~~ - X~~~, t

~ _ S , _  - —
~~~~~~~~~~ ‘

~~~~, 
,
~~ ~~~~~~~~~~~~~~~~ ~~a I ~~~~~~~~ 

~~~l

~~ C 
~~~~~~~~~~~ 

..

— .9 
~~~~~~~~~~~~~ ,t ” C ..  —

~~~~• ‘ ~~ It ~~~~~~~~~~~ I~~ ” ‘~~~~~ ~ a . T ’
~~~~~ - 

,,
c.. -- 7 ~~~~4’ —

~~
_ _ _ _ _ _ _  _________ :1


