


This document is made available through the declassification efforts
and research of John Greenewald, Jr., creator of:

The@BIaCioVatlt

The Black Vault is the largest online Freedom of Information Act (FOIA)
document clearinghouse in the world. The research efforts here are
responsible for the declassification of hundreds of thousands of pages
released by the U.S. Government & Military.

Discover the Truth at: http://www.theblackvault.com


http://www.theblackvault.com



jeremy.long
Line

jeremy.long
Line




jeremy.long
Line







jeremy.long
Line

jeremy.long
Line




jeremy.long
Line

jeremy.long
Line




jeremy.long
Line

jeremy.long
Line




jeremy.long
Line

jeremy.long
Line




jeremy.long
Line

jeremy.long
Line
































UNCLASSIFIED

1.2 Informal

(U) The formal budget guidance was followed by a much more de-
tailed and comprehensive memorandum from the Navy vehicle staff specialist on the
DDR&E staff that was very instrumental in setting the tone and structure for the
ANVCE Project. This memorandum established some of the basic features of the
ANVCE Project, such as

® the triad of technical feasibility, military value, and costs;
® development of point designs for each concept;

®  substantial experimental work to provide basic data that were
not available at the time;

® recognition of the importance of the platform/combat suite in-
terdependence; and

o parametric costs.

This guidance presaged a long and difficult but necessary evaluation.

2. OPNAYV PROJECT ESTABLISHMENT

(U) Under the direction of the Chief of Naval Operations CNO
Executive Board (CEB), a formal project office was established, staffed, and funded
to undertake the evaluation of advanced naval vehicles.

2.1 Project Directive

(U) The project directive was signed in July 1975 setting forth the
objective and scope of the tasks to be performed.

2.1.1 Objective

(U) The objective of the ANVCE Project, as stated in the project di-
rective was:

“Objective. The objective of the Advanced Naval Vehicles Concepts
Evaluation is to examine the technology now being developed for
carrying naval weapons systems and its applicability to military mis-
sions. The study will evaluate each potential advanced naval vehicle in
the light of technological feasibility, affordability, and applicability to
an existing or projected naval mission. The evaluation will include
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® lighter-than-air (LTA) vehicle,
®  planing craft,
®  sea loiter (S/L) aircraft,
®  small-waterplane-area, twin-hull (SWATH) ship,
®  surface effect ship (SES),
®  wing-in-ground (WIG) effect vehicle.
2.2 Project Organization

(U) While established as an OPNAV Project, it is evident from the
extent of the evaluation to be performed, that the Project was dependent on the
support of the Navy laboratories, Naval Material Command Project Officers, con-
tracting agencies, and industry. Figure I-1 shows the general layout of the project
organization in terms of the point design development. Figure I-2 indicates the
extent of the total project support.

2.3 Technical Review Panel

(U) In order to ensure the quality of the evaluation, a panel of inde-
pendent experts from industry, academia, and government was established to pro-
vide technical review and to monitor progress. The Technical Review Panel (TRP)
was chartered to provide a timely technical review and evaluation of the working
papers and reports generated by the ANVCE Project Office. The TRP reported di-
rectly to OP-96 and provided background briefings to the CNO Advisory Commit-
tee. The members of the TRP were:

NAME ORGANIZATION SPECIALITY
Dr. Alan Berman NRL Chairman
Mr. Al Eaton APL/JHU Combat Systems
Dr. James Kramer NASA Aerodynamics
Dr. Ray Hettche NRL Materials
Dr. Harley Jordan OP-96D Parametric Cost Analysis
Dr. Philip Mandel MIT Marine Engineering
Mr. Alex Tachmindji MITRE Corp. Marine Engineering
Mr. John Underwood CNA Operations Research
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®  Associated systems costs are charged against any surface vehicle
that requires at-sea refueling. These costs are estimated by deter-
mining the fraction of an underway replenishment (UNREP) unit
required to provide at-sea refueling. The UNREP unit consists of
one AOR-7. Both investment and operations and support (O&S)
costs of the fractional UNREP unit are considered.

® ANVCE cost estimates include outfit and postdelivery costs that
are not usually included in Navy acquisition cost displays.

1.3 Mission Analysis

(U) No additional assumptions were required for the mission analysis.

2. APPROACH
2.1 Technical Evaluation

(U) The concepts developed in this project are generalizations of the
examples of such hardware in existence today. In order to avoid discarding an entire
concept because of some limitation seen in an existing vehicle, it was imperative
that the approach to the technical evaluation be both general enough to recognize
the capabilities of the concept yet specific enough to describe a point design that
would be useful for cost and mission analyses.

(U) The general technical approach used is as follows:

®  Concept-Tree Development. A concept tree was prepared for
each concept in order to determine all the likely technical
avenues that could be explored for that particular concept. This
procedure served to bound the problem and maintain a concept-
oriented evaluation as opposed to one oriented toward a specific
vehicle. The concepts were developed concurrently with prepara-
tion of state-of-the-art summaries and provided a check-and-
balance mechanism for the overall technical effort.

®  Features and Issues Development. After a preliminary bounding
of the problem through the use of the concept tree, attention
was given to identifying as explicitly as possible the features of
the concept that would indicate merit as a naval platform.
In addition to the features, the technical issues of each concept
were identified. Some issues were explored through technical
analyses, model experiments, feasibility designs, or a combina-
tion of all three; others were beyond the scope of this project
and could not be explored but were considered in terms of
technical recommendations.
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3. MISSION ANALYSIS

(U) Early attempts to evaluate each group of point designs on a head-
to-head, cost-effectiveness basis had to be abandoned when it became apparent that
these results could bring about more confusion than enlightement. The ANVCE
Project was well aware throughout the effort that the quantification of military
value would be difficult for such a wide spectrum of concepts. The two main reasons
for the difficulty with cost-effectiveness analysis in the ANVCE were: (a) the varia-
tions in performance among the concepts are either so large that the concepts should
not be compared in the same missions or (b) the vehicles (as projected) were so
similar that the differences in performance cannot be estimated. For example, al-
though there are many differences between the advanced ACV and the advanced
SES, it is difficult to model these conceptual vehicles and obtain quantified dif-
ferences in effectiveness. Thus, the least expensive of two will always appear the
most ‘‘cost-effective”, which may not be the case. On the other hand, dissimilar con-
cepts such as the 30-kt SWATH ship and the 200-kt WIG vehicle will most likely be
employed differently, and no single measure of effectiveness (MOE) is satisfactory.

(U) It became evident that, in most representative scenarios, the
platform attribute most easily modeled and most easily distinguishable among the
concepts was speed. This led to considerable analysis of the utility of speed in sur-
face vessels, and the results of this analysis are a valuable by-product of the ANVCE
military mission analysis. This emphasis on speed, however, did not seem adequate
to describe military value even though it could be quantified. Each advanced vehicle
was ascribed a common combat suite and that philosophy led to the search for other
platform characteristics that would distinguish the concepts. A method was develop-
ed to discover which vehicle characteristics were of interest in determining the value
of a platform. This method, although qualitative, is based on the needs of advanced
platforms in confrontation with the expected threat.

3.1 Threat Assessment Methodology

(U) In an effort to sort out the platform characteristics that should
receive the most attention when considering future combat vehicles it was decided
that all aspects of the projected threat must be examined and all potential defici-
encies identified. Platform characteristics that contribute to the removal of poten-
tial deficiencies would then be considered to have the most military value. This
methodology is described in Volume 4. It is flexible, traceable and dynamic, and it
appears that it could also be the basis for a thorough analysis of the military value of
weapons and sensors.
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2.1.4 Surface Effect Ship

(U) An extensive R&D program is underway to resolve the various
technical issues of the SES. The currently planned 3000-tonne-class SES contains
the following development items:

® new form of bow seal,

° new formn of waterjet inlet,

® new form of lift fan and ride control, and
®  development engines.

(U) These features are integrated into a ship with a speed of more
than 80 kt, which will be exploring new performance boundaries. Despite a con-
certed effort by diligent engineering communities that are actively engaged in re-
moving the risk from each of these items in an orderly and well-thought-out manner,
there is risk involved. Therefore, to reduce the risk, the following recommendations
are made for the SES program now underway:

®  severely restrict the operating envelope to no more than 50 kt in
any sea state until all engineering tests in that portion of the
planned operating envelope are complete; and

®  study a 50-kt SES in the 3000-tonne class for the same missions
as the 80-kt SES to determine cost-effectiveness. The results of
analyses performed by the ANVCE Project indicate that by using
high-L/B-ratio platforms, the investment cost of the platform can
be cut in half.

2.1.5 SWATH Ship

(U) In its simplest form, the SWATH concept represents only a
modest departure from state-of-the-art, displacement ship technology. The applica-
tion of advanced technology in the form of sophisticated shaping of the demihulls
gives measurable improvements in performance; however, the cost could not be
measured quantitatively in view of inadequate knowledge and the limited data base.
The main features distinguishing the SWATH ship are its rectangular, box-like, main
hull (which lends itself readily to aircraft runways and to the housing of mainte-
nance and other areas) and its steady motion characteristics, resulting from the
widely spaced demihulls and the small waterplane area of the struts.

(U) The steady platform feature of the small SWATH ship provides it
with the seakeeping characteristics of a large displacement ship. This capability is
similar to that of a hydrofoil; however, because the SWATH ship uses buoyancy
forces instead of dynamic lift forces, it can maintain steadiness at very low speeds.
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though the SAB LTA vehicle design had a dash speed of 150 kt (as opposed to the
80-kt dash speed of the FAB design). Some quick analyses were done within the
ANVCE Project to ascertain the technical feasibility of a smaller SAB LTA vehicle
(about 1 million ft3) with a payload approaching that of the S/L(V). Based on these
analyses, the Project recommends that investigation of the technical feasibility of a
small, ship-supporting SAB LTA should be pursued.

2.1.8 Sea Loiter Aircraft

(U) The distinguishing characteristic of the sea loiter aircraft is its
ability to get to a crisis area at aircraft speeds and then remain at the scene without
fuel expenditure.

(U) The sea loiter concept does not look sufficiently promising to
warrant any special R&D efforts; however, some of the recommendations regarding
functional technology areas, such as those related to seakeeping, structural design,
and lightweight materials, apply to the sea loiter aircraft.

2.1.9 WIG Vehicle

(U) The uniqueness of the WIG vehicle is that it borders on becoming
a high-speed, surface platform (with reduced drag) in one form, a version of the sea
loiter platform in another, and an aircraft (with a WIG-vehicle takeoff and landing
aid) in yet another. Since many technical unknowns exist in each of the technical
approaches, only one basic, ‘“‘pure’” form was examined in order to bound the prob-
lem to best examine the issues. However, differentiation was a constant problem
juring the WIG concept investigations because of the relatively limited data base
ind the uncertainty as to where the WIG vehicle in its overall concept sense and
arious forms would be most effective.

(U) The WIG vehicle operating only in ground effect does not com-
pare favorably with ships and aircraft in the logistics role: ships and aircraft can per-
form the function better. Similarly, the ‘“‘out-of-ground-effect’” WIG did not fare
well compared to an aircraft in the given naval missions. However, applications for
the truly unique capability of a WIG vehicle, that of operating (fairly efficiently) in
ground effect and being able to “hop up” into the air for a short period of time to
perform a task were not fully explored.

(U) The technical examination of the WIG vehicle focused on the
design, the power augmented ramjet (PAR)-wing approach, favored by the Navy
technical community. The investigation did not solve the design problems. Solutions

V-6
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2.2.1 Seakeeping

(U) The recommended R&D activities in seakeeping are to advance
the state of the art for ACV, hydrofoil, planing craft, SES, SWATH ship, sea loiter
aircraft, and WIG vehicles. The seakeeping problem is twofold:

® The motions of the various concept types are quite often radi-
cally different, and no satisfactory means exists for comparing
the motions or even analyzing them in any meaningful manner.
The current methods essentially revolve around averaging the
motions (by some root-mean-square method), thus normalizing
out the differences.

® No satisfactory criterion exists on human tolerance levels against
which the motion (analyzed as discussed above) can be com-
pared. In addition to an incomplete data base for human toler-
ance, the data base on equipment (including aircraft and aircraft
handling equipment) tolerance to various motions is extremely
small.

The impact of these two facets of the seakeeping problem on the design of ships and
those aircraft designed to operate from the sea surface is extensive. In the case of
ACV and SES, agreement is needed on the ride-quality and seakeeping criteria for
such vehicles before the lift and ride-control systems can be optimized.

(U) Specifically, the recommendations for a seakeeping R&D pro-
gram are: first, the nature of the motion of the ACV, hydrofoil, planing craft, SES,
SWATH ship, sea loiter aircraft, and WIG vehicle when operating both at rest and in
Sorward maotion in a range of sea conditions should be defined in engineering terms.
This program should include analysis and model test, but most importantly it should
include at-sea data from man-carrying platforms on short- and long-term statistical
bases. After that, the human and equipment tolerance levels for the various types of
motion incurred by the concepts considered must be defined (again, in quantitative
engineering terms).
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these vehicles operates at high speed in rough seas. Many of the design criteria used
in displacement ship design are based on empirical data with conservative safety
factors built in to account for the unknowns. In the case of dynamic vehicles, where
the forces involved are a strong function of the forward speed of the vehicle, a more
analytical design method is required to allow for the lightest-weight structure com-
mensurate with the operating conditions likely to be encountered.

(U) A structural design R&D program should establish the loads that
are likely to occur on those vehicles separated from the water by a layer of pressur-
ized air (ACV, SES, and WIG vehicle) to determine the nature of any load allevia-
tion. Particular attention should be paid to operation in random seas of varying
headings. R&D efforts should also establish the dynamic loading at 50-250 kt on
high-speed hull forms without any air separation (planing craft, sea loiter aircraft,
and WIG vehicle).

2.2.4 Hull and Foil Design

(U) The recommended R&D activities in hull and foil design apply
to the hydrofoil, SWATH ship, SES, sea loiter aircraft, and WIG vehicle. The nature
of the problem is twofold in that it involves the hydrodynamic design of hull forms
at low speeds (Froude numbers of less than 1.0) and at high speeds (Froude numbers
greater than 1.0 and cavitation numbers less than about 0.10). While in many re-
spects the R&D efforts in this area would be similar to those described in the pre-
vious R&D recommendations on structural design, the main emphasis here is on the
hydrodynamic performance aspects of hull and foil design.

(U) Ré&D efforts should continue toward development of variable-
geometry foil designs that will allow efficient operation of hydrofoils at subcavitat-
ing speeds (less than 50 kt) and provide a dash capability to supercavitating speeds
(50-80 kt). As a corollary to this research, the development of such foils as control
devices on SES hulls should be examined.

(U) A hydrodynamic data bank on long, slender hull forms should be
established. 1t should contain data used by all designers concerned with the design of
long, slender ships (such as SWATH hulls, SES sidehulls, sea loiter hull forms, and
WIG vehicle hard end-plates). The hydrodynamic data include lift, draft, side force,
and moment data in both subcavitating and supercavitating flows. The data should
be directed to bodies of revolution (e.g., sea loiter hull) acting in symmetrical flow.
Data should also be obtained on hulls acting in asymmetrical flow (such as for the
SES and WIG vehicle), where the water level on one side of the foil is depressed be-
low the free water level by the presence of the pressurized air cushion.

2.2.5 Skirts and Seals Development

(U) The recommended R&D activities in the development of skirts
and seals apply to the ACV, SES, and WIG vehicle concepts. Various skirt and seal
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on ease of fabrication and low cost. The application of improved elastomer-coated
fabrics to LTA vehicles should be explored, with particular emphasis on ease of
fabrication and low cost.

2.2.8 Efficiency

(U) The recommended R&D activities in operating efficiency apply
to the ACV, SES, and WIG vehicle. These particular surface-bound, dynamic-lift
vehicles generally are not very efficient at low speed (about 5-30 kt) and thus do not
function well with conventional forces. To make these particular craft more versatile
and efficient at such speeds, R&D needs to be pursued on the low-speed (5-30 kt)
performance of the ACV, SES, and WIG vehicles, with particular emphasis on pro-
viding such craft with efficiency of performance (ideally, comparable to displace-
ment ships). For example, a solution for an SES might be to operate in a “partial-
cushion” mode. Such techniques and others need to be explored to improve the
efficiency and fuel consumption of such craft.

3. COST ANALYSIS
3.1 Findings

(U) Confidence in the estimates of platform acquisition and life-cycle
0&S costs of any vehicle is dependent upon the quality of the CERs and whether
they appropriately reflect the essential features of the candidate designs. In some
areas, a CER could not be developed because of the confusion and misinformation
regarding the cost data bases available.

(U) For surface vehicles, the driving parameters in platform acquisi-
tion costs are the hull structure cost (Group 1), the propulsion cost (Group 2), and
the auxiliary system cost (Group 5). The relative importance (in terms of cost) of
each group is a function of the particular concept. For example, for the hydrofoil
the Group S cost (which includes the lift system) is the dominant cost term, whereas
for the advanced technology monohull, the Group 2 cost (propulsion system) is the
main cost factor.

(U) One of the collaterial issues inherent in the ANVCE charter is the
utility of speed. The feasibility of higher speed and the operational need for higher
speed are addressed in Volumes 2 and 4, respectively. While not documented in this
report, it was found that within each concept the cost varied approximately as the
cube of the speed. Thus, to reduce cost as speed is increased from 30 kt to 40 kt or
more,it becomes necessary to change the concept from displacement ship to hydro-
foil to cushion-supported vehicles. With a cubic equation of this kind, a practical
upper bound exists on design speed; above that upper bound, the platform cost
increases are sharply disproportionate for a corresponding speed increase. For dis-
placement ships (monohull and SWATH) this upper limit occurs between 30-40 kt.
If an operation requires a surface vehicle to have still greater speed, then a change of

1V-12
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4. MISSION ANALYSIS

(U) The development of a method to quantify the military value of
advanced naval vehicles took a number of paths during the course of the ANVCE
Project. Early in the Project, and before any significant analysis could be completed
to determine the relative contribution of the ANV performance characteristics,
speed was considered one of the most distinguishing features of ANVs. Of all the
characteristics, speed had the largest variation among ANVs and received most of the
attention. As a result, a significant amount of analytical effort was devoted to the
issue of speed, including sprint speed, speed in high sea states, and flexible speed
range. As the point designs for the ANVs neared completion, it became evident that
there were other performance characteristics of the surface combatants that exhib-
ited important variations between vehicle types.

(U) An analytical technique was developed that allows a qualitative
but explicit delineation of the relationships between each of the ANV characteristics
and its specific contribution to countering various aspects of the projected enemy
threat. During the application of that analytical technique an additional number of
important ANV characteristics were identified, particularly payload capacity, pay-
load growth potential, and payload flexibility.

4.1 Findings

® Weapons and sensors are the vital elements of future naval force.
Payload growth potential to accommodate adequate weapons/
sensors loads is very important to the military effectiveness of
future naval vehicles.

o Aircraft give an added dimension to surface combatants. The
ability of each surface platform to handle and operate aircraft
was not specifically addressed by the ANVCE Project, but, as
with payload, this feature of an ANV was found to be one of
the most significant.

® The real cost of an ANV is its replacement cost. The platform’s
ability to carry weapons and sensors, is important, but it is just
as important that the vehicle remain operational in order to bring
the combat suite to bear on the enemy. Survivability translates
into reduced signatures, less damage vulnerability, and improved
speed and maneuverability.

® The prospect of a considerable increase in speed capability in
advanced vehicles suggests that new tactical options will become
available. This increased capability may be most significant in
ASW against the projected improvement in Soviet submarine
speed.
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DTNSRDC, SDD-117-22, August 1976, Unclassified.

ANVCE Air Cushion Vehicles Technical Assessment Part 11, (U), DTNSRDC,
SDD-117-23, August 1976, Confidential.

HYDROFOIL Part I, Preliminary Vol [ Vol II (U),Johnston, R., O'Neil, W.,
Clark, D., DTNSRDC, SDD-115-18, 8 June 1976, Unclassified.

Hydrofoil Ship Signature Evaluation (U), Johnston, R., Fitch, R., DTNSRDC,
SDP 115-19, 31 August 1976, Secret.

. ANVCE Planing Vehicle Technical Assessment (U), Edited by: Gore, J.L.,

Chief of Naval Operations, SDD-114-24, August 1976, Confidential.

Advanced Naval Vehicles Concepts Evaluation, Surface Effect Ships, Technical
Assessment (4 Vols.: Vols | & II, Basic Rpt.; Vol. Ill, Appendix A, Vol. IV,
Appendix B) (U), Surface Effect Ships Project Office (PMS-304) PMS 304-04-
01, August 1976, Confidential.

ANVCE SWATH Ship - Technical Assessment - Part 1 (U), Stevens, R., Lamb,
R., DTNSRDC, SDD-117-21, February 1977, Unclassified.

ANVCE SWATH Ship - Technical Assessment - Part 11 Vulnerability & Ship
Signature Evaluation (U), Steven, R., Lamb, R., Chief of Naval Operations
(OP 96), SDD-117-21, T&E Data June 1976, Confidential.

Air Loiter Vehicle Technology Assessment Vol | (U), Naval Air Development
Center, 15 July 1976, FOUO.

Air Loiter Vehicle Technology Assessment Vol. Il (U), Naval Air Development
Center, 15 July 1976, FOUO.

Air Loiter Vehicle Technology Assessment Vol. 11l (U), Naval Air Develop-
ment Center, 15 July 1976, Confidential.

LTA (Lighter-Than-Air) Vehicle Technology Assessment (U), Naval Air De-
velopment Center, 15 August 1976, FOUO.

Assessment of Sea Loiter Aircraft Technology (U), Papadales, Basil S., Jr.,
DTNSRDC, August 1976, Unclassified.

Assessment of Wing-In-Ground Effect Vehicle Technology - Vol. I (U), Galling-
ton, Roger, Major, Sekellick, Michael, DTNSRDC, Unclassified.

A4
UNCLASSIFIED






28.

29.

30.

31.

32.

33.

34,

3S.

36.

37.

38.

39.

UNCLASSIFIED

TECHNOLOGY ASSESSMENT (CONT.)

One Third Octave Band Accelerations Just Forward of theLCG for Full Scale
CPIC Head Sea Tests (U), Walker, Clarke, Savitsky, Daniel, Stevens Institute of
Technology, SIT-DL-76-1907, August 1976, Confidential.

Sea Knife - Analysis of Selected Seakeeping Data Vol. I (U), Hammond, M.A ,
Nicholson, K., Admiralty Experiement Works, AEW TR NT6034, Unclassified.

Investigation of the Feasibility of Propelling Large Surface Effect Ships With
Widely Spaced, Partially Submerged, Supercavitating Propellers (U), Roddy,
Robert F., David W. Taylor Naval Ship R&D Center, SPD-249-15, December
1976, Unclassified.

Experimental Investigation of the Performance Characteristics of Length-to-
Beam 3.36, 4.00, 5.00, and 6.54 SES Models (U), Chomey, Stephen J., Owen,
Samuel O., Walker, Robert L., Wares, Richard N., Aviation & Surface Effects
Department, David W. Taylor Naval Ship R&D Center, DTNSRDC Report
ASED-366, November 1976, Unclassified.

Model Tests and Engineering Studies of the SWATH VII Small Waterplane Area
Twin-Hull Ship (U), Kirkman, Karl L., et al., Hydronautics, Inc., 7694-1,
November 1976, Unclassified.

Rotating Arm Experiments for SWATH 6A Maneuvering Predictions (U), Fein,
J.A., Waters, R.T., David W. Taylor Naval Ship R&D Center, SPD-698-01, July
1976, Unclassified.

Helium Availability Assessment (U), Mawhinney, W.A., Naval Air Develop-
ment Center, VT-TM-1870, 25 June 1976, Unclassified.

Preliminary Life Cycle Cost Analysis of Candidate Naval Airships (U), Good-
year Aerospace Corp., 1 April 1977, Unclassified.

Preliminary Investigation of the Self-Defense Capabilities of Modern Lighter-
Than-Air Vehicles (U), Northrop Research & Technology Center, NRTC-76-
68R, March 1977, Secret. No Foreign Dissem.

Structures Technology For Lighter-Than-Air Vehicles (U), Hess, T.E., Naval
Air Development Center, VT-TM-1891, 2 March 1977, Unclassified.

Metalclad Airship Hull Study (U), Campbell, L.R., Roda, J.W., Szuladzinski,
G., Pavlecka, V.H., Stephens, E.V. Turbomachines, Inc., NADC-76238-30
Volume I, Volume II, December 1976, Unclassified.

Seakeeping Characteristics of a Preliminary Design for a Sea Loiter Aircraft
(U), Gersten, Alvin, Bonilla-Norat, Jose, Murray, Lawrence, David W. Taylor
Naval Ship R&D Center, SPD-748-02, February 1977, Unclassified.

A-6
UNCLASSIFIED




































75.

76.

717.

78.

79.

80.

81.

UNCLASSIFIED

PARAMETRIC AND POINT DESIGN (CONT.)

Point Design Description (U), Chief of Naval Operations (OP 96V), WP 005
(c), 11 January 1977, Unclassified.

Environmental Conditions for ANVCE Military Worth Model (U), Chief of
Naval Operations (OP 96V), WP 010, 27 August 1976, Unclassified.

Definition and Feasibility Study of a Minimum Size SES-CV Executive Sum-
mary (U), Lockheed Missile & Space Co., Inc., LMSC/L011600, June 1976,
Confidential.

Definition and Feasibility Study of a Minimum Size SES-CV Vol. I - Summary
of Study Results (U), Lockheed Missile & Space Co., Inc., LMSC/L011600,
June 1976, Confidential.

Feasibility and Definition Study of a Minimum Size SES-CV Vol. 3 - Aircraft
Analyses and Concepts (U), Lockheed Missile & Space Co., Inc., LMSC/
L011600, June 1976, Confidential.

Operational Effectiveness Investigation of a Proposed Hydrofoil Ship Pressure-
Acoustic-Magnetic (PAM) Sweep (U), Berryman, J.L., et al., Naval Coastal
Systems Laboratory, NCSL TR-313-77, July 1977, Secret/Noforn.

The Comparative Maneuvering Capability and Stability of Surface Ships (U),
Lavis, David R., Payne, Inc., WP 196-9, October 1976, Confidential.

A-18
UNCLASSIFIED











