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i INTRODUCTION

During 1966 TRG, Incorporated, has conducted
studies of baffles and noise reduction under Contract No.
NO0014-66-C0048 with the Office of Naval Research, Acoustic
Programs, Code 468. The small amount of money available
for the studies has made it necessary to confine the work
to some limited theoretical studies; experimental work
has not been performed. The theoretical research con-
ducted during the year has been reported in four techni-

rized in the next section.

cal notes released during the year; those technical notes
are sung

The long-range goals of this program are to
provide an improved understanding of the use of baffles
and other means in the reduction of noise, especially
self-noise affecting passive arrays aboard submarines.
The immediate goal this year was to obtain a theoretical
solution of the shielding properties of the simplest
baffle which still incorporates the most important prop-
erties of the actual baffles encountered in practice.
This goal was accomplished, and the results were descri-
bed in one of the technical notes. ‘\\

II REPORTS PUBLISHED DURING THE \YEAR

Besides the Semiannual Status Report, report

No. 078-SR-66-1, which summarized our activities for the
first six months of 1966, four technical notes have been
published during the year. The first two technical notes
were prompted by a report by H.E. Ellingson of the Naval
Ordnance Laboratory in which he discussed the effects
of correlated noise; we did not quite agree with his

conclusions.
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Detection in a Correlated Noise Background,
report No. TRG-078-TN-66-1 (May 1966) , by V. Mangulis
and H. Steinberg, examines the significance of the
assumption of constant noise correlation as it applies

to the analysis of real systems. 1In particular, the
effect of correlated noise on the performance of a
linear array receiving system is evaluated. It is con-
cluded that the detection probability can be increased
if the noise is correlated, as compared with uncorrel-
ated noise.

Detection in the Presence of Correlated Noise
Due to Stationary Near-Field Sources, report No. TRG-078-
"TN-66-2 (August 1966), by H. Steinberg, continues the
analysis reported in the first technical note, with par-

ticular attention to noise sources in the near field of
the array.

The last two technical notes examine the
shielding properties of baffles for noise incident from
behind the baffle.

Modification of PUFFS to Improve the Signal-
to-Self-Noise Ratio (U), report No. TRG-078-TN-66-3
(November 1966), (Confidential), by V. Mangulis, pro-
poses a relatively simple alteration in the present

PUFFS installation which should improve the ratio of
the signal to that noise which comes from behind the
baffle by 10 to 15 db.

On Optimum Baffles, report No. TRG-078-TN-66-4
(November 1966), by V. Mangulis, contains the theory on

which the calculations and recommendations in the pre-
vious report (No. TRG-078-TN-66-3) are based. The dif-
fraction by infinite strip and half-plane baffles is
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b, examined. The baffles may have different acoustic re-

1 actances on the opposite sides. The field in the shadow

: of the baffle is calculated as a function of the acoustic
baffle reactances. For a plane wave noise incident
from behind the baffle, and a plane wave signal inci-
dent from the front, the signal-to-noise ratio is max-

?j imum when both sides of the baffle are pressure release

| surfaces.

I11 CONCLUSTIONS

The most significant accomplishment of the
program pursued during 1966 is the theoretical solu-
tion of the shielding by a non-rigid baffle, described
in report No. TRG-078-TN~66-4. This mathematical solu-
tion has led to a very practical result, the proposed
modification of PUFFS, described in report No. TRG-078-
TN-66-3. 1In this latter report we outline an experimental
program to verify the theoretical predictions. 1If the
} theoretical predictions are confirmed, a significant step
: towards the improvement of the signal-to-self-noise

ratio will have been accomplished.




s

e

Director of Defense

Research and Engineering

The Pentagon

Washington, D.C. 20301
Asst. Dir. (Undersea Warfare
and Battle Support Sys.)

Assistant Secretary of the Navy
(Research and Devclopment)

Navz Departme;

Washington, D C. 20350

Chief of Naval Research
Navy Department
Washington, D.C. 20360
Code 466
Code 468

Commanding Officer

Officer of Naval Research Branch Office

207 West 24th Street
New York, New York 10011

Commanding Officer

Office of Naval Research Branch Office

Box 29, F.P.P. New York 09510

Chief of Naval Operations

Navy Department

Washington, D.C. 20350
OP 0985

OoP 91
OP 93R
oP 95
OP 03EG
op 07

Project Manager
Antisubmarine Warfare Systems
Navy Department

Washington, D.C. 20360

Chief, Bureau of Ships
Navy Department
Washington, D.C. 20360
Code 300
Code 1610

Chief, Bureau of Naval Weapons
Navy Department
Washington, D.C. 20360

Director, Special Projects

Navy Department

Washington, D.C. 20360
SP-240

Commander
U.S. Naval Oceanographic Office
Washington, D.C. 20390

Director

Defense Documentation Center
(TIMA)

Cameron Station

Alexandria, Virginia 22314

Executive Secretary

Committee on Undersea Warfare
National Academy of Sciences
2101 Constitution Avenue NW
Washington, D.C. 20418

Director of Naval Warfare Analyses

Institute of Naval Studies
545 Technology Square
Cambridge, Mass, 02139

Institute of Defense Analyses
400 Army Navy Drive
Arlington, Virginia 22202

Systems Analysis Staff
Building 90-213

Naval Ordnance Laboratory, White Oak

Silver Spring, Maryland 20910

DISTRIBUTION LIST

No.of
Coples

L e

20

Officer in Charge Pasadena Annex
U.S. Naval Ordnance Test Station
China Lake

3203 E. Foothill Blvd.

Pasadena, California 91107

Director
U.S. Naval Research Laboratory
Washington

Code 5027

Weapons Systems Evaluation Group
Defense Department

The Pentagon

Washington, D.C. 20301

Director Hudson Laboratories
145 Palisade Street
Dobbs Ferry, New York 10522

Director
Marine Physical Laboratory

Scripps Institution of Oceaongraphy

San Diego, California 92152

Director

Woods Hole Oceanograpaic Institution

Woods Hole, Mass. 02543

Director

Ordnance Research Laboratory

Pennsylvania State University
University Park, Penn. 16801

Dr. Frederick V. Hunt
222 Lyman Laboratory
Harvard University
Cambridge, Mass. 02138

Director, University of Texas
Defense Research Laboratory
P.0. Box 8029

Austin, Texas 78712

Stanford Research [nstitute
Melo park, California 94025
Attny Mr. Eikelman

Director, Applied P’hyvsics Laboratory

University of Washington
1013 East 40th Street
Seattle, Washington 95105

Commanding Officer and Director

U.S. Navy Electronics Laborator:

San Diego, California 92152
Code 3060

Commanding Officer and Director

U'.S. Navy Underwater Sound Laboratory

Fort Trumbull
New London, Conn. 06321
Code 960

Commanding Officer and Director
David W. Taylor Model Basin
Washington, D. C. 20007

Commanding Officer and Director

U'.S. Navy Marine Engineering Laborator

Annapolis, Marvland 21402

Commanding Officer and Director

U'.S. Navy Mine Defense Laborator

panama City, Florida 32402

Commanding Officer and Director

U.S. Naval Applied Science laboraty

I'.S. Naval Base
Brookivn, New York 11251
Code 9210

Commander
U'.S. Naval Ordaance laborator.
White Oak
Silver Spring, M.D. 20910
LE Div
RA Div

No.of
Copies

r




% i

;-A
é No.of No.of
i, 7| Copies Copies
3 Commanding Officer Director, U.S. Nav
‘i U.S. Naval Air Development Center Under Water Sound Reference Lab.
'y Johnsville, Pennsylvania 18974 1 P.0. Box 8337
o - Orlando, Florida 32806 1
i Commander
! U.S. Naval Ordnance Test Station Superintendent
&l China Lake, California 93557 1 U.S. Naval Postgraduate School
! Monterey, California
A Commanding Officer Attn: Librarian 1
k.l U.S. Navy Underwater Ordnance Station

New Port, Rhode Island 02844

s

i

Ak




No.iof
Copies
Mr. Don Murphy

Hughes Aircraft Company

P.0. Box 3310

Fullerton, California 92634 1

Dr. Charles Sherman

Parke Mathematical Laboratories, Inc.
One River Road

Carlisle, Massachusetts 01741 1

Dr. John C. Johnson

Ordnance Research Laboratory
Pennsylvania State University
University Park, Pennsylvania 16801 1

Dr. Preston Smith

Bolt Beranek & Newman, Inc.

50 Moulton Street

Cambridge, Massachusetts 02138 1

Dr. Joshua E. Greenspon

J.G. Engineering Research Associates
3831 Menlo Drive

Baltimore, Maryland 21215 1

Dr. M.C. Junger

Cambridge Acoustical Associates

129 Mount Auburn Street

Cambridge, Massachusetts 02138 1

Dr. F.L. DiMaggio

Columbia University

Department of Civil Engineering
New York, New York 10027

Dr. Ralph R. Goodman

Colorado State University

Department of Physics

Research Foundation

Fort Collins, Colorado 80521 1

DISTRIBUTION LIST
SOUND & STRUCTURES

Mr. Marvin A, Blizard

U.S. Naval Research Laboratory
Navz Department

Washington, D.C. 20390

Prof. Mary Harbold

Temple University

Department of Physics
Philadelphia, Pennsylvania 19122

Dr. Richard Waterhouse
The American University
Physics Department

Washington, D.C. 20016

Mr. C.R. Barrett

Hydrospace Research Corporation
5541 Nicholson Lane

Rockville, Maryland 20852

Mr. George Rand

Sperry Gyroscope Company

Information & Communications Division
Great Neck, New York 11020

Dr. Elmer L. Hixson

University of Texas

Department of Electrical Engineering
Austin, Texas 78712

Dr. Folden B. Stumpf
Ohio University
Department of Physics
Athens, Ohio 45701

Dr. D. Muster

University of Houston

Department of Mechanical Engineering
3801 Cullen Blvd.

Houston, Texas 77004

Dr. H.S. Hayre

University of Hhuston

Electrical Engineering Department
Cullen Boulevard

Houston, Texas 77004

No. of
Copies




