








































































0.7 

0.6 

0.5 

OA 

-( 8xy)2,1 

0.3 

0.2 

0.1 

- ---

---·· 0 
2.0 

-

\ 

2.5 

I I I 
MOTE: 

8xy ,(a2 , I' 0,{3) AND 8xy (a2 , 1, 1.0,/3) 
ARE IDENTICALLY ZERO FOR ALL 

VALUES OF er. 
-

\ - -

\ \ \ \ 
-- ---r-- t----- __ 

-

-
3.0 3.5 4.0 f3 4.5 5.0 5.5 6.0 

Figure 9 ( c) . 

....._____ 

6.5 

VJ 
VJ 



6 

5 

3 

4 

l 
l 
l 
l 
l 
l 
2 

1 

7 

1 
l 
l 
l 
l 
l 
4 
l 

l 
6 
1 
6 
l 
l 
l 
l 
l 
1 
1 

DISTRIBUTION LIST 

Chief, Bureau of Naval Weapons, Wash. 25, D. C. Code DLl-3 
RAAD-3 
RRRE 
RRRE-7 
RUAW-4 

Chief, Bureau of Ships, Wash. 25, D. C. 

Chief of Naval Research, Wash. 25, D. C. 

David Taylor Model Basin, Wash. 7, D. C. 

Code 335 
421 
442 
644 

Code 429 
438 
466 

Code 142 
500 
526 

g 
g 
2) 
1) 

(2) 
(1) 
( 1) 
( l) 
( 1) 
( 1) 
( l) 
( 1) 
( l) 

591 (1) 
Chief, Bureau of Yards and Docks, Wash. 25, D. C. (Research Div.) 
Naval Engineering Experiment Station, Annapolis, Md. (Librarian) 
Naval Academy, Annapolis, Md. (Librarian) 
Naval Postgraduate School, Monterey, Calif. (Librarian) 
Naval Weapons Laboratory, Dahlgren, Va. (Librarian) 
Naval Underwater Ordnance Station, Newport, R. I. (Librarian) 
Naval Ordnance Laboratory, Silver Springs, Md. 

Desk HL (Library) 
Desk XL (Aeroballistics) 

Naval Civil Engineering Laboratory, Port Hueneme, Calif. 

Naval Ordnance Test Station, Pasadena, Calif. 
(Li hr ari an) 

Code P508 
P804 
P8074 
P8076 
P80962 

Naval Research Laboratory, Wash. 25, D. C. (Librarian) 

( l) 
( l) 

(2) 
{2) 

1
1) 
1) 
1) 

Navy Underwater Sound Laboratory, New London, Conn. (Librarian) 
Navy Electronics Laboratory, San Diego, Calif. (Librarian) 
Naval Air Development Center, Johnsville, Pa. (Librarian) 
Navy Mine Defense Laboratory, Panama City, Fla. (Librarian) 
Naval Ordnance Test Station, China Lake, Calif. (Code 7533) 
British Joint Services Mission (Naval Staff) via BuWeps DSC-3 
Defense Research Member (W), Canadian Joint Staff, via BuWeps 

ASTIA Reference Center, Library of Congress, Wash. 25, 
Document Service Center, AS TIA, Arlington, Va. 

DSC-3 
D.C. 

Office of Technical Services, Dept. of Commerce, Wash., D. C. 
National Aeronautics and Space Administration, Wash., D. C. 
National Bureau of Standards (Fluid Mechanics Div.) Wash., D. C. 
Coordinator for Research, Maritime Administration, Wash., D. C. 
National Science Foundation (Engr. Sciences Div.), Wash., D. C. 
Air research and Development Command, Wash., D. C. 
Air Force Office of Scientific Research (Mechanics Div.), Wash, D. C. 
Office of Ordnance Research, Durham, N . C. 
Committee on Undersea Warfare, NAS-NRC, Wash., D. C. 



1 Waterways Experiment Station, Vicksburg, Miss. 
1 Merchant Marine Academy, Kings Point, L. I., N. Y. (Librarian) 
2 Massachusetts Institute of Technology, Cambridge, Mass. 

Dept. of N. A. and M. E., Prof. L. Troost (1) 
Hydrodynamics Lab., Prof. A. Ippen (1) 

1 Applied Physics Laboratory, Univ. of Washington, Seattle, Wash. 
(Librarian) 

St. Anthony Falls Hydraulic Lab. , Univ. of Washington, Seattle, 
Wash., (Librarian) 

2 Stanford University, Stanford, Calif. 
Dept. of Mech. Engr., Prof. B. Perry (1) 
Head, Dept. of Math. (1) 

1 Cornell University, Ithaca, N. Y. (Dir ector, Grad. Sch. of Aero. Engr.) 
2 Harvard University, Cambridge 38, Mass. 

Dept. of Engr. Sci. , Prof. G. F. Carrier ( 1) 
Dept. of Math. , Prof. G. Birkhoff ( 1) 

University of Wisconsin Mathematical Research Center, Madison, 
Wisc. (Prof. L. M. Milne -Thomson) 

Alden Hydraulic Laboratory, Worcester Polytechnic Institute, 
Worcester, Mass. 

Garfield Thomas Water Tunnel, Ordnance Res. Lab., Penna. State 
· University, University Park, Pa. 

1 Davidson Laboratory, Stevens Institute of Technology, Hoboken, N. J. 
1 The John Hopkins . University, Baltimore, Md. (Dept. of Mech. Engr., 

Prof. S. Corrsin) 
Colorado State University, Fort Collins, Colo. (Dept. of Civil Engr., 

Prof. M. Albertson) 
2 

2 

2 

University of Michigan, Ann Arbor, Mich. 
Dept. of N. A. and M. E., Prof. R. B. Couch 
Dept. of Civil Engr., Prof. V. Streeter 

Polytechnic Institute of Brooklyn, Brooklyn, N. Y. (Head, Dept. 
Aero. Engr. and Appl. 

Brown University, Providence, R. I. , Div. of Appl. Math. 
Div. of Engr. 

Univ. of California, Berkeley, Calif., College of Engr. 
Prof. A. Shade 
Prof. J. V. Wehausen 

Webb Institute of Naval Architecture, Glen Cove, L. I., N. Y. 

( 1) 
(l) 

of 
Mech.) 

(1) 
( l) 

( l) 
(l) 

(Librarian) 
l New York State Maritime College, Fort Schuyler, N. Y. (Librarian) 
l University of Kansas, Lawrence, Kan. {Dean J. S. McNown) 
1 Lehigh University, Bethlehem, Penna. (Dept. of Civil Engr., 

Prof. J.B. Herbich) 
University of Notre Dame, Notre Dame, Indiana (Dept. of Engr. 

Mech., Prof. A.G. Strandhagen) 
Rensselear Polytechnic Institute, Troy, N. Y. (Depth of Math., 

Prof. H. Cohen) 
31 California Institute of Technology, Pasadena, Calif. 

Prof. F. c. Lindvall ( l) 
Prof. D. Rannie ( 1) 
Prof. c. B. Millikan ( l) 
Prof. M. s. Pless et ( 1) 
Prof. T. Y. Wu ( l) 
Prof. v. A. Vanoni ( l) 
Hydrodynamics Lab. ( 25) 



I University of Illinois, Urbana, Ill. (Coll. of Engr., Prof. J. Robertson) 
I Scripps Institution of Oceanography, University of California, La Jolla, 

Calif. {Librarian) 
I Woods Hole Oceanographic Institution, Woods Hole, Mass. {Librarian) 
I Case Institute of Technology, Cleveland, Ohio {Librarian) 
1 Institute of Fluid Mechanics and Applied Mathematics, University of 

Maryland, College Park, Md. {Librarian) 
1 Philco Corporation, Philadelphia, Penna. {Engr. Librarian) 
l Vitro Corporation, Silver Springs, Md. {Engr. Librarian) 
1 Gibbs and Cox, New York, N. Y. {Dr. S. Hoerner) 

1 Hydronautics, Rockville, Md. {Mr. P. Eisenberg) 
1 Technical Research Group, New York, N. Y. {Dr. P. Kaplan) 
I Aerojet General Corporation, Azusa, Calif. (Mr. J. Levy) 
1 The Martin Company, Baltimore, Md. {Science Technical Librarian) 
1 Lockheed Aircraft Corporation, Burbank, Calif. {Engr. Librarian) 
1 Douglas Aircraft Company, El Segundo, Calif. (Mr. A. M. O. Smith) 
1 Bell Aerosystems Company, Buffalo, N. Y. {Engr. Librarian) 
I McDonnel Aircraft Company, St. Louis, Mo. (Engr. Librarian) 
1 Chance Vought Aircraft, Inc., Dallas, Texas (Engr. Librarian} 
1 Republic Aviation Corporation, Farmingdale, L. I., N. Y. {Engr. 

Librarian} 
1 EDO Corporation, College Point, N. Y. (Engr. Librarian} 
1 The RAND Corporation, Santa Monie a, Calif. {Librarian) 
1 Electric Boat Division, General Dynamics Corporation, Groton, Conn. 

(Engr. Librarian} 
1 Hydrodynamics Laboratory, Convair Division, General Dynamics 

Corp., San Diego, Calif. 
1 Goodyear Aircraft Corporati on, Akron, Ohio {Engr. Librarian) 
1 Grumman Aircraft Engineering Corporation, Bethpage, L. I., ·N. Y. 

· (Engr. Librarian} 
1 Aeronutronic Di.vision, Ford Motor Company, Newport Beach, Calif. 

{En~r. Librarian} 
Southwest Research Institute, San Antonio, Texas (Dept. of Appl. 

Mech.) 
1 Boeing Airplane Company, Seattle, Wash. (Aero-Space Librarian} 
1 Hughes Tool Company, Culver City, Calif. (Librarian) 
1 United Technology Corporation, Sunnyvale, Calif. {Dr. D. A. Rains} 
2 Cleveland Pneumatic Industries, Inc., Advanced Systems Development 

Div., El Segundo, Calif. Mr. S. Thurston (1) 
Mr. W. Ellsworth ( 1) 

Westinghouse Electric Corporation, Baltimore Division, Friendship 
Int 11 Airport, Md. (Engr. Librarian) 

General Electric Corporation, Ordnance Dept., Pittsfield, Mass. 
{Engr. Librarian} 

General Electric Corporation, LME Dept., Schenectady, N . Y. 
{Engr. Librarian} 

Clevite Brush Development, Clevite Research Center, Cleveland, 
Ohio {Engr. Librarian} 

1 AVCO Manufacturing Company, Everett, Mass. (Engr. Librarian} 
I Society of Naval Architects and Marine Engineers, New York, N. Y. 
1 Applied Mechanics Reviews, New York, N. Y. 
1 Engineering Societies Library, New York, N. Y. 
1 Institute of the Aerospace Sciences Library, New York, N. Y. 



6 E. P. Cochran, Jr., Commander, USN, Fluid Dynamics Branch, 
Office of Naval Research, Washington 25, D. C. 

2 Mr. Dan Kallas, Material Laboratory, New York Naval Shipyard, 
Brooklyn, N. Y. 

l Laboratorio Hidrotecnico Salturnino de Brito, Rua Ferrieira 
Pontes 637, Rio de Janeiro, Brazil, Attn: Victor F. Motta 


