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NOTICE

This document is disseminated under the sponsorship of the Department 
of Transportation in the interest of information exchange. The United 
States Government assumes no liability for its contents or use thereof.

The contents of this report do not necessarily reflect the official view 
or policy of the Coast Guard; and they do not constitute a standard, 
specification, or regulation.

This report, or portions thereof may not be used for advertising or 
sales promotion purposes. Citation of trade names and manufacturers 
does not constitute endorsement or approval of such products.
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NOMENCLATURE 

Advance in turn in meters 

Total rudder area in square meters 

Submerged profile area in meters squared 

Above water (windage) profile area in meters squared 
A 6r 

Non-dimensional advance - 

Ship beam in meters 

Block coefficient 

Tactical diameter in meters 

Propeller diameter in meters 

Dr 6r 
Non-dimensional tactical diameter - ■jtprgp 

Froude number - V//g IBP 

Gravitational acceleration - 9.80665 meters per second square 

Maximum astern horsepower 

Nomoto-Norrbin zig-zag parameter 

1/K' 

Ship length in meters 

Length between perpendiculars in meters 

Head Reach in meters 

\ 1 
Non-dimensional value of R^ = x p- 

Time in seconds 

Time to stop in seconds 

Ship draft in meters 

Transfer in turn in meters 

Nomoto-Norrbin zig-zag parameter 

1/T' 
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V Velocity 1n meters per second 

Va. Vq Initial or approach velocity In meters per second 

^ship velocity In meters per second 

Vwind Wind velocity meters per second 

&r Rudder angle In degrees 

<Sj First overshoot angle In degrees 

^2 Final overshoot angle 1n degrees 

6' Non-dimensional overshoot angle = 
6r 

A Ship displacement in metric tons 

p Mass density of seawater - 104 kilogram-meters square per second fourth 

0 Standard deviation or RMS value 

Subscripts 

D Tactical diameter 

m Mean value 

R Head reach 

6 Overshoot angle 

Definitions: 

RMS or Root Mean Square Value - The standard deviation of a set of data, equal 

to the square root of the summation of the squares of the difference between 

the value of each data point and the mean value of the set. 

VaTue - The average value of all data or, for a straight line curve fit, 

the local value of the straight line having the smallest RMS value (least squares 

curve). 

Least Squares Fit - The curve, of specified type or order, which yields the 

smallest RMS value for all data points In a given set. 
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EXECUTI VE SUMMARY 

This report describes the development of Maneuvering performance standards 

for commercial vessels larger than 1000 metric tons displacement, intended for 

normal cargo or passenger operations. These standards are designed to pro¬ 

vide a means for rating controllability under conditions where collisions, 

• rammings and groundings (CRGs) are likely to occur. This work has been carried 

out for the U.S. Coast Guard by HYDRONAUTICS, Incorporated under Department 

of Transportation Contract DTCG23-80-C-20037. 

This development was carried out in seven tasks which were to: 

1. Collect available trials data and incorporate in a maneuvering data base. 

2. Analyze trials data to determine statistics of maneuvering performance. 

3. Conduct maneuvering simulations on ships for which maneuvering qualities 

were known, to determine behavior in standard maneuvers. 

4. Determine the effect of wind on ship controllability. 

5. Consider the effect of machinery on controllability. 

6. Determine if a correlation between frequency of casualties and maneuvering 

performance can be established. 

7. Establish, based on results of Tasks 2-6 above, proposed maneuvering 

performance standards. 

Motivation for this Study 

This study was motivated by a long term awareness of the need for ma¬ 

neuvering performance standards and the requirement that the Coast Guard 

provide rules and regulations governing ship safety and pollution control. 

In particular, the Coast Guard has been charged to: 

* "Begin publication as soon as practicable of proposed rules and 

regulations setting forth minimum standards of design, construction, 

alteration, and repair of vessels .... such rules and regulations 

shall, to the extent possible, include but not be limited to improved 

vessel maneuvering and stopping ability and otherwise reduce the possi¬ 

bility of collisions, grounding or other accident ..." (emphasis added) 

WÉíiIéWWiWíMIi WÊÊHHHIBBBBWBWBI ilitttiiitrliyiMii * MttMMiin 
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Background 

At present there are no standards or requirements for ship maneuvering 

and stopping performance. There are a number of reasons for this: most ships 

have traditionally had at least acceptable maneuvering performance; human 

operators, who are highly adaptable, can compensate, at least in part, for 

poor ship capability; and owners have not had a clear economic incentive for 

improving maneuvering performance. Any meaningful standards must take these 

factors into account, and rigid (go/no go) or inflexible standards will not 

be accepted and applied. 

Successful standards must provide a more flexible approacn which is based 

on some type of performance ratings and is generally acceptable to industry 

and which reflects inherent ship controllability under restricted water condi¬ 

tions typical of those under which most ship maneuvering and most CRG casualties 

occur. The standards developed in this study and discussed in this report’ 

attempt to meet these goals. 

Approach to Developing Standards 

The approach selected in this study involves a three level process in 

which available data have been used to establish: 

o "Criteria" which could be used as a basis for selecting specific measures 

of performance. 

o "Measures" of performance which would provide a basis for selecting 

quantitative performance levels. 

o "Levels" of performance which would represent specific quantitative de¬ 

finitions of performance, i.e., superior performance, average performance, 
etc. 

In establishing the proposed maneuvering performance standards, measures 

and levels of performance, several separate approaches have been followed, 

including: 

o An analysis of ship casualty data to see what correlation could be estab¬ 

lished between ship maneuvering performance and maneuvering related 

casualties. 
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o Collection and analysis of a large enough body of ship trials data to 

rate ship maneuvering performance primarily on the basis of ship's per¬ 

formance in selected trials maneuvers, 

o Simulations of the effect of ship aerodynamic characteristics on the 

ability of a ship to maintain course and/or execute a desired maneuver. 

Nature of Standards 

Performance standards were developed based on the following assumptions: 

(1) all vessels must have the inherent maneuvering capability to allow them 

to be navigated from Point A to Point B; (2) the greatest demands on maneuvering 

performance occur in restricted waters and all vessels must be able to initiate 

and check a turn, maintain course, stop, operate at moderate speeds and not be 

overly sensitive to the environment, particularly wind; (3) standards should 

be intended to cover normal operating conditions and to provide a ranking of 

performance relative to other vessels of a similar size and type. Measures 

of maneuvering performance should reflect the following critieria: 

o The measure should be directly related to the type of performance being 

rated, i.e., head reach is a good measure of stopping ability, 

o The measures should be ones which can be based on available data for 

existing ships since the rankings are relative, 

o The performance in a given measure should be able to be determined from 

trials, 

o There should not be a significant increase in the complexity or time 

required for trials needed to establish performance standards, 

o The measures should reflect the effects of environment, and particularly 

wind,on maneuvering performance. 

For each measure considered, quantitative levels of performance must be 

established. For the present standards, five levels of performance have been 

used. These are: superior; above average; average; below average; and 

marginal. These levels have been established based on the following: 
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o Performance levels which are known, on the basis of operating experience 

or simulation studies, to increase or reduce casualty risk, 

o Performance levels that significantly differ from those of other vessels 

of similar size and type, i.e., performance which a pilot would not expect, 

o Performance levels of vessels Identified by pilots as "problem vessels" 

or "superior vessels ’. 

o Performance levels of vessels with a large number of casualties. 

This report discusses, in detail, the technical basis for establishing such 

levels of performance. 

Proposed Standards 

A set of proposed standards and trials agenda have been established. 

These standards are based on ratings in each of the following areas: 

o Turning and Coursekeeping - 

1. The tactical diameter/length ratio for a full rudder angle turn at 

full maneuvering speed, (eight to 10 knots) 

2. The overshoot angle from a 20-20 zig-zag maneuver performed at full 

maneuvering speed. 

3. The K'-T1 relationship from a 20-20 zig-zag maneuver performed at 

full maneuvering speed. 

o Stopping - 

4. The head reach/length ratio of a crash stopping maneuver from a steady 

initial reduced maneuvering speed of eight knots. 

o Ability to Operate at Moderate Speed - 

5. The ability to operate continuously at a speed between four and six 

knots for all ship load conditions. 

o For Operation Under Severe Environment - 

6. The ability to operate at any heading to the wind at some representa¬ 

tive severe wind condition. 

Levels of performance In the first four areas are defined, from performance 

In standard trials, using Figures 28-31 of the text. If the ship is unable 

to meet the conditions of either item 5 or 6 the ship receives a marginal 

rating In the area, otherwise it receives no rating in these areas. The 
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overall ship rating is taken to be the lowest of the ratings in these individual 

areas. 

In addition, for vessels meeting one of the following criteria, acceptable 

maneuvering performance shall be demonstrated to United States Coast Guard 

satisfaction during the "design phase" by means of special investigations. 

These criteria are: 

o The ratio of above water profile area to below water profile area exceeds 

three in the minimum operating draft condition, 

o No rudders are located in the slip stream of a propeller, 
o Propeller direction of rotation (or direction of propeller thrust) 

cannot be changed at least four times in one minute. 

At present sufficient data are not available to establish numerical values for 

the last criterion and additional data need to be collected. 

Proposed and Alternative Trials Agenda 

The trials maneuvers to be carried out to determine ship performance 

ratings are: 

o Turning maneuver from full maneuvering speed with maximum rudder angle, 

o 20-20 zig-zag maneuvers from full maneuvering speed, 

o Crash stopping maneuvers from reduced maneuvering speed, 
o Demonstration of ability to operate at a continuous speed between four 

and six knots. 

Based on present understanding, two additional maneuvers are considered 

highly desirable and are strongly recommended, but not required: 

o Coasting zig-zag in which the propeller is stopped at the Initiation of 

the maneuver. 
o Standing turn in which the propeller is started and the rudder is put 

over simultaneously, with the ship at zero speed. 

The performance measures for these maneuvers are the same as those for the 
standard zig-zag and turn. It would be highly desirable to include performance 

measures from one or both of these measures in future standards. 
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It is proposed to conduct all trials maneuvers at a "maneuvering" speed 

rather than ship design speed. It may be desirable for other reasons, to 

conduct supplement trials for some or all maneuvers at or near design speed, 

when feasible. If such trials are conducted, the same measures of performance 

should be determined and compared with "maneuvering" speed values to determine 

speed sensitivity, but should not be used to determine ship performance ratings. 

Conclusions and Recommendations 

The conclusions of this study are reflected in the proposed standards 

and trials agenda. The most significant conclusions include: 

1. It is not feasible or desirable to establish absolute performance 

standards in which some ships are rated unacceptable. 

2. It was possible to rely heavily on a straightforward statistical analysis 

of the extensive body of collected trials data in formulating the pro¬ 

posed standards. 

3. Ship performance in normal turns, crash stops and zig-zag maneuvers are 

a1! important for rating performance. 

4. Large differences in maneuvering performance between different ship and 

machinery types exist in some areas. 

5. If an overall ship performance rating is needed it should be based on the 

lowest of the individual ratings rather than an average rating. 

6. Trials used to determine maneuvering performance ratings should be 

conducted at a typical maneuvering speed rather than ship design speed. 

7. While some further refinements are needed, the proposed standards pre¬ 

sented in this report are considered suitable for immediate use in rating 

ship maneuvering performance. 

Recommendations for additional work include the need to identify ships 

which have unusually good or bad maneuvering performance, to determine the 

performance in trials maneuvers of ships having large number of maneuvering 

related CRG casualties and to conduct additional man-in-the-loop simulations 

studies. Much of this work is currently under way or planned. 
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1.0 INTRODUCTION 

1.1 Purpose of this Study 

This report describes a study to develop a set or system of maneuvering 

performance standards which can be used to rate the maneuvering performance 
★ 

of any commercial oceangoing or Great Lakes vessel over 1000 metric tons intended 

for the normal transport of cargo or passengers. These standards are designed 

to provide a means for rating the controllability of a ship under conditions 

where casualties of the collision, ramming and grounding (CRG) type are most 

likely to occur. The need for such standards is discussed in the next section. 
f 

This work has been carried out for the U.S. Coast Guard by HYDRONAUTICS, 

Incorporated under Department of Transportation Contract DTCG23-80-C-20037. 

1.2 Motivation for this Study 

The U.S. Coast Guard has been charged, by "The Presidential Initiative-to 

Reduce Maritime Oil Pollution of March 1977," as described by Card, et al (1979) 

to: 

"....undertake several studies of other promising programs and techniques 

for reducing marine oil polli/tion. These studies will include: . 

an evaluation of devices to improve maneuvering and stopping ability of 

barge tankers ..." 

The Coast Guard has been previously charged, by the Ports and Waterways 

Safety Act (PL 92-340) and the later Port and Tanker Safety Act of 1978 

(PL 95-474), to: 

"begin publication as soon as practicable of proposed rules and 

regularions setting forth minimum standards of design, construction, 

alteration, and repair of the vessels .... such rules and regulations 

shall, to the extent possible, include but rot be limited to improved 

vessel maneuvering and stopping ability and otherwise reduce the possi¬ 

bility of collisions, grounding or other accident ...." (emphasis added). 

This minimum vessel size was selected as a reasonable boundary between small 
vessels such as fishing vessels and harbor bessels, and larger vessels for 
which safety considerations are more acute. 
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As described by Card, et al (1979), the Coast Guard has not proposed 

rules in this area because it feels that such rules did not appear justified. 

Rather, the Coast Guard proposed and has begun implementation of the follow¬ 

ing action: 

"The Coast Guard has initiated a regulatory project to require the 

maneuvering and stopping capabilities of new tankers to be addressed 

in the design process and measured after construction. This require¬ 

ment will most likely take the form of maneuvering performance standards 

based on definitive maneuvers to be verified by full scale trials. An 
Advance Notice of Proposed Rulemaking (ANPRM) will be published to 

solicit a wide range of comments and ideas for implementing the action. 
Existing tankers will be evaluated using the standards developed. Further 

action for existing tankships will be based on that evaluation. The 

Coast Guard will also pursue this action internationally at the Inter- 

Governmental Maritime Consultative Organization (IMCO), where the Ship 

Design and Equipment Subcommittee is currently dealing with maneuver¬ 

ability of tank vessels as an item of high priority." (Italics added) 

Such an ANPPM has been issued (Cojeen and Mervin, (1981). The form of 

the maneuvering performance standards given in the ANPRM reflects to 

some extent the approach selected in this study and described in this Report. 

There are a number of alternatives available in the development of maneuver¬ 

ing performance standards, as discussed in the ANPRM. They include: 

o Establish no standards (do nothing!) 

o Provide guidance on maneuvering performance of vessels 

o Establish regulations for tankers and provide guidance for other vessel 
maneuvering performance 

o Establish regulations for all new commercial vessels 
o Establish regulations permitting the use of tugs when vessel inherent 

maneuvering performance is not acceptable 

o Establish regulations for all new and existing commercial vessels. 



An important part of this study was to determine which of these alternatives 

were feasible and which was most appropriate. 

1.3 Scope of Study 

This report describes all work carried out during the study and summari¬ 

zes results given in earlier Technical Notes and Reports (Barr, et al, 1981» 

Barr and Miller, 1981, etc.) 

The study consisted of the following tasks: 

1. Collect available trials data and incorporate them in a ship maneuvering 

data base program. 

2. Analyze these trials data to determine statistical distributions of ship 

maneuvering performance. 

3. Conduct maneuvering simulations for ships for which maneuvering qualities 

were known to determine behavior in standard maneuvers. 

4. Determine the effect of wind on ship controllability. 

5. Consider the effect of machinery on controllability. 

6. Review CRG casualty data to determine if a correlation between frequency 

of casualties and maneuvering performance could be established. 

7. Establish, based on results of Tasks 2-6 above, proposed maneuvering 

performance standards which can be used to evaluate the controllability 

of any commercial oceangoing or Great Lakes vessels over 1000 metric tons 

displacement intended for the normal transport of cargo or passengers. 
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2.0 BACKGROUND ON SHIP CONTROLLABILITY, MANEUVERING STANDARDS AND CASUALTIES 

2.1 Introduction 

Increased ship controllability can have a number of benefits, foremost 

of which is the possibility of reducing collisions, rammings and groundings 

(hereafter called CRGs), which are the type of ship casualties directly re¬ 

lated to controllability. Various studies have defined relationships between 

such casualties and controllability. However, no standards for ship maneuver¬ 

ing performance exist. The reasons why no such standards currently exist and 

the relationships between CRG casualties and ship maneuvering or controllability 

are briefly reviewed in this section. 

2.2 Lack of Performance Requirements or Standards 

There are presently no national or international performance requirements 

or standards for maneuvering and stopping abilities of vessels. It is useful 

to review the implications of this for the process and type of maneuvering 

standards which may be developed. Several reasons may be listed as to why 

there are now no standards. They include: 

1. Tradition: Ships have been designed for a very long time and designers 

have learned that, if normal proportions are followed, and a typical¬ 

sized rudder provided, the maneuvering performance will not be an obvious 

problem. Assuming no special requirements, there are very few cases of 

ships being rejected by owners because of maneuvering performance. If it 

can be steered at sea and stopped it is "acceptable". 

2. Adaptability of Operators: With experience the human operator is a very 

adaptable controller and can learn to at least partially compensate. The 

operator can generally improve the maneuvering and stopping performance 

in difficult situations. This is done by speed reduction (reduces stopping 

distance and makes available the rudder kick effect for initiating and 

checking turns) and the aid of tugs. 

3. Economic Incentive: The ship owner does not have a clear economic in¬ 

centive to improve maneuvering performance. A ship with poor maneuvering 

performance may be more likely to have a casualty or be subject to delay 

due to low maneuvering speed, but this is hard to prove and/or is covered 

ptíl¡yr)tfn Nfl PACK BUkÄ-NOT F1LMKD 
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by insurance, the cost of which is insensitive to performance. There 

will probably be great resistance to requirements which increase the very 

visible initial ship cost even if, in the long term, reduced costs (in¬ 

cluding the losses to others due to casualties) result. 

2.2.1 Likely Nature of Standards - Given these reasons for a lack of 

standards at this time, it is reasonable to expect that: 

A. Wholly acceptable maneuvering standards will not be developed in a short 

time. SNAME H-10 Panel has been discussing maneuvering standards off 

and on for 20 years. 

B. Rigid standards probably will not be successful. Such standards reflect 

a thou shall/thou shall not approach in which some poor ships are judged 

unacceptable and their operations restricted or prohibited. An example 

would be that a ship of a given type and size must have a tactical diameter 

of no more than "X" ship lengths based on the fact that "Y" percent of 

similar ships have a tactical diameter of less than "X". This type of 

standard will be attacked because 1) the designer etc. can find success¬ 

ful ships that do not satisfy the requirement, 2) there is no clear 

connection with CRG casualties and 3) procedures such as speed management 

and tugs can be used when "better" maneuvering performance is required. 

C. Suitable maneuvering performance standards, based on an evaluation or 

rating of a ship's maneuvering ability relative to certain established 

levels of performance, can be established using available data and will 

probably avoid most of the criticism of rigid standards. Such relative 

ratings may provide a greater incentive for owners to invest in improved 

maneuvering performance. 

2.2.2 Data Available to Develop Standards - In general, available maneuver¬ 

ing data will be of three types. These types are 1) Numerical measures from 

definitive maneuvers (normal turns, zig-zags, crash stop and spirals) performed 

during formal trials. 2) Numerical measures from maneuvers oerformed during 

special trials and 3) Mathematical models developed from model tests and 

some day, from full scale trials by system identification. The formal trial 
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data are the most numerous. Clarke (1970) and Della Logia, et al, (1975) 

reference and make use of data from numerous trials. Such previous work in¬ 

dicates that useful performance ratings could be developed using a sufficiently 

large and complete trials data base. Maneuvering standards could be developed 

solely on the basis of collecting and manipiilating these data, although this 
t 

alone will probably not result in meaningful standards. Rather, a more com¬ 

prehensive approach in which the collection and analysis of reliable trials 

data is but one component, is required. 

The results of special full scale maneuvering trials are particularly 

useful since the types of maneuvers performed have a more direct relationship 

to situations in which CRG casualties occur. The "ESSO OSAKA" trial is a 

classic example of such trials. 

Maneuvering mathematical models (hydrodynamic data) can also be of great 

value. The biggest problem with math models is that they must be validated 

for the particular type of maneuver being studied. 

2.3 Maneuvering Problems Associated with CRG Casualties 

In the development of maneuvering standards, the types of maneuvering 

problems associated with CRG casualties should be considered. Much more work 

should have been done in this area than has been the case. However a num¬ 

ber of references do address this. In these references, which are discussed 

in Section 3, the results of analyses of CRG casualty reports are presented. 

Miller, et al (1981) show that in cases which vessel controllability 

could have affected the result, typical casualty situations reoccurred. These 

casualty situations are listed in Table 1 of the paper, which is reproduced 

as Appendix B of this report. This paper also suggested a number of controlla¬ 

bility evaluation maneuvers that could be related to the typical casualty 

situations. These maneuvers and their relationship to the typical casualty 

situations are also listed in Table 1 of the paper. The important conclusion 

from this table is that controllability evaluation maneuvers can be related 

to CRG casualty situations and that these evaluation maneuvers are not necessarily 

the same as the maneuvers performed on normal trials and for which data are 

available. 
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3.0 DEVELOPMENT OF TECHNICAL APPROACH AND BASIS 

Factors influencing the establishment of realistic maneuvering performance 

standards have been discussed in preceding sections. The process can be 

divided into two areas. The first is to establish a rational approach which 

insures tha’t the standards reflect the relationship between the ability of 

the ship to operate safely and some measurable indices of maneuvering per¬ 

formance. The second is to establish a basis for defining quantitative standards 

which reflect this relationship. The development of a technical approach and 

basis must attempt to reflect all of the factors discussed earlier. 

3.1 Establishment of Approach 

A crucial part of this effort was the development of a general approach 

which would best reflect our understanding of ship maneuvering performance and 

make the best use of available technical tools and data. 

The approach selected uses available understanding and data in a three 

level process, which is outlined in Figure 1. This approach involves the 

establishment of: 

o "Criteria" which could be used as a basis for selecting specific mea¬ 

sures of performance. 

o "Measures" of performance which would provide a basis for .selecting 

quantitative performance levels. 

o "Levels" of performance which would represent specific quantitative de¬ 

finitions of performance, i.e., superior performance, average performance, 

etc. 

Figure 1 also includes the basic inputs used in developing each of these 

t elements and indicates the dependence of each element on the other elements. 

Examples of criteria, measures and levels are also shown. 

The proposed maneuvering performance standards presented in this report 

are based on a set of measures and levels of performance. Several distinct 

lines of approach have been followed, as described in the rest of Section 3, 

H PACK fiUML-NOT FILMKD 
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In selecting measures and levels of performance. These include: 

o A review of previous ship casualty studies and an analysis of ship 

casualty data to see what correlation could be established between ship 

maneuvering performance and frequency of maneuvering related casualties. 

(Section 3.3.) 

o A collection and analysis of available ship trials data and correlation 

with available assessments of ship maneuvering capabilities to see if 

ship maneuvering performance can be characterized by the ship's performance 

in selected trials maneuvers. (Sections 3.4 and 3.5.) 

o Simulations of the effect of ship aerodynamic characteristics on the 

ability of a ship to maintain course and/or execute a desired maneuver. 

(Section 3.6.) 

3.2 Maneuvering Performance Requirements and Measures 

All vessels must have the inherent maneuvering capability to allow them 

to be navigated from Point A to Point B. From the standpoint of maneuvering 

performance, the greatest demands will occur in restricted waters. As a mini¬ 

mum this requires that the vessel be able to initiate and check a turn, main¬ 

tain course, stop, operate at moderate speeds and not be overly sensitive to 

the environment, in particular wind. The MarAd Computer Aided Operations Re¬ 

search Facility (CAORF) restricted waterways studies, Atkins and Bertsche (1980) 

have addressed the ability of a ship to maneuver under these conditions, and 

provided a good introduction to the performance of maneuvers under restricted 

conditions. These aspects of maneuvering should be addressed by maneuvering 

performance standards. 

There are aspects of maneuvering performance which are not considered by 

the proposed standards. One concerns the maneuvering performance in an emergency 

situation such as that resulting from a steering gear or machinery failure. 

In such situations the results depend largely on the initial speed, environ¬ 

ment and the availability of assistance. In any event, this study has not 

considered maneuvering requirements subsequent to a failure. 
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The other aspect of maneuvering performance not considered is the case or 
situations which require special maneuvering capabilities. The most common of 

these would involve operating a large vessel in very restricted conditions, 
operating in unusual environments or the requirement for stationkeeping, course¬ 

keeping, etc. It was felt that these special situations were beyond the 
scope of this study and that in such situations the maneuvering performance 

requirements of the vessel to be used should be specifically determined and 
modifications to the vessel or other aspects of the system made as required. 

In summary, the standards are intended to cover operating conditions 

representative for maneuvering and to provide a ranking of performance relative 

to other vessels of a similar size and type. Performance standards should be 

defined on the basis of a vessel's ability to initiate and check a course 
change, turn, maintain course, stop, to operate continuously at moderate 

speeds and operate in normal environments. 

It is necessary to establish specific measures of or quantitatively de¬ 

fined methods for describing ship performance of a given maneuver. In the 

selection of measures of maneuvering performance for use in standards, it is 

necessary to consider the following criteria: 

o The measure should be directly related to the type of performance being 

rated, i.e., head reach is a good measure of stopping ability, 
o The measures should be ones which can be based on available data for exist¬ 

ing ships since the rankings are relative, 
o The performance in a given measure should be able to be determined from 

trials, 
o There should not be a significant increase in the complexity or time re¬ 

quired for trials needed to establish performance standards. 

At present, commercial ship maneuvering performance is generally 

characterized by performance of two standards trials maneuvers, maximum rudder 
angle turns and crash stop. It has now become standard practice to post re¬ 
sults of these maneuvers on the ship's bridge, as discussed by Landsburg, et.al. 

(1980). In many cases, trials also Include additional standard maneuvers such 

as zig-zag and spiral maneuvers or turns at smaller rudder angles. The 
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nature and conduct of various standard maneuvers are discussed in detail in a 

SNAME Research Bulletin (1974) and in the Maneuvering Committee Report to the 

Fourteenth International Towing Tank Conference (ITTC, 1975). This portion of 

the ITTC report is included as Appendix A of this report. 

Table 1, from the 1975 ITTC report, compares recommended or proposed 

maneuvering trials from various sources (see Appendix A). The most widely 

proposed tests are the full speed turning test and the zig-zag (all five 

sources) and the full speed crash stop (four sources). These are, in fact, 

the most widely conducted maneuvers. Each of the maneuvers of Table 1 is 

described in Appendix A, as are the usual measures derived from these maneuvers. 

Based on these considerations and on the previously oefined "criteria", 

the following "measures" of maneuvering performance were ultimately selected 

for use in the performance standards (see Sections 3.4 - 3.6). 

o Turning and Coursekeeping - 

1. The tactical diameter/length ratio for a full rudder angle turn at 

full maneuvering speed, (eight to 10 knots) 

2. The overshoot angle from a 20-20 zig-zag maneuver performed at full 

maneuvering speed. 

3. The K'-T' relationship from a 20-20 zig-zag maneuver performed at 

full maneuvering speed. 

o Stopping - 

4. The head reach/length ratio of a crash stopping maneuver from a steady 

initial reduced maneuvering speed of eight knots. 

o Ability to Operate at Moderate Speed - 

5. The ability to operate continuously at a speed between four and six 

knots for all ship load conditions. 

o For Operation Under Severe Environment - 

6. The ability to operate at any heading to the wind at some representa¬ 

tive severe wind condition. 
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TABLE 1 

Maneuvering Trials Recommended 
by Various Organizations 

BSRA SNAME DnV 10th 
I TTC 

1¾ th 
I TTC 

Crash-stop (AV) at full speed 

Stopping trial at low speed 

Coasting stop test 

Crash-stop (AR) 

Stopping by use of rudder 

X X 

X 

X 

X 

X 

X 

X 

Turning test at full speed 

Turning test at medivei speed 

Turning test at slow i*peed 

Turning test with propulsion 
stopped 

Turning test from zero speed 

X 

X 

X 

X X 

X 

X 

X X 

X 

X 

X 

Pull-out X X 

Weave manoeuvre X 

Zigzag X X X X X 

Direct spiral 

Reverse spiral 

X 

X X 

X X 

X 

Statistical method X 

Change of heading X X 

Lateral thruster : 

- Turning test 

- Zigzag test, ahead 

- Zigzag test, ostern 

- Course-keep test, astern 

X 

X 

X 

X 

X 

X 

X 
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In addition, there are other aspects of ship maneuvering which have been 
Identifed as important but which are not covered by these measures. They in¬ 

clude the effects of wind and current and special maneuvering requirements 

imposed in restricted water situations. The effects of windage can be signi¬ 

ficant but it is not practical to quantify it by the conduct of routine trials. 

Thus it is proposed to require a special investigation of the effect of wind 
during the design stages for vessels which exceed a certain ratio of above 

water profile.area to below water profile area. This is discussed further in 
Section 3.5. 

Discussion with pilots indicate that one of the most important aspects of 

maneuverability in restricted waters is the ability to maintain control while 

coasting and slowing down. This can be done by direct control with the rudder 
and/or alternately going astern and ahead and using the improved rudder ef¬ 

fectiveness from the propeller slip stream. This aspect of a ship's maneuvering 

performance could be characterized by a coasting zig-zag maneuver. Such ma¬ 

neuvers are not routinely performed so there is no body of data against which 
to compare performance. Such a maneuver would also increase the time and com¬ 

plexity of the trials. An alternate'to an additional trial maneuver is to re¬ 
quire special investigation of the maneuvering performance of vessels which 

have characteristics which are known to cause poor low speed control. These 

characteristics include vessels with rudders located outside of the propeller 

race and diesel powered vessels with such a small amount of starting air that 

the engines can not be reversed as often as desired. At this time it is re¬ 

commended that the approach of special investigation for vessels with such 

characteristics be followed. This should be considered further. 

Once measures of maneuvering performance have been selected, it is ne¬ 

cessary to set quantitative values or "levels" of these measures which correspond 
to various rankings or ratings. These levels should be established based on 

the following: 

o Performance levels which are known, on the basis of operating experience 
or simulation studies, to increase or reduce casualty risk. 

ÉUlÉk ■.... .—.-. 
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o Performance levels that significantly differ from those of other vessels 

of similar size and type, i.e., performance which a pilot would not expect, 

o Performance levels of vessels identified by pilots as "problem vessels" 

or "superior vessels". 

o Performance levels of vessels with a large number of casualties. 

Sections 3.3 - 3.6 describe in detail the establishment of rankings based 

on levels of performance defined by these considerations. It should be noted 

that the proposed rankings are based almost entirely on the first two of these 

factors. The latter two factors need further study so that performance rankings 

can adequately reflect all four factors. 

One important factor which must be considered in establishing performance 

measures and levels is whsther to use dimensional or nondimensional parameters. 

The particular measures selected in this study are those which are felt to 

provide the best means for assessing performance. Most of the measures 

selected involve some degree of nondimensionalizations, as described in Sections 

3.5 and 3.6, in order to suitably systematize the data. 

3.3 Use of Casualty Data Analyses 

Two previous studies which are based in part or in whole on analyses of 

ship CRG casualty data. Miller, et. al., (1981) and Paramore, et. al., (1979), 

discuss the relationship between CRG casualties and ship controllability. 

Relevant results from these studies are briefly reviewed below and the first 

of these references is incorporated in this report as Appendix B. 

3.3.1 Improved Tanker Controllability Study - The most relevant con¬ 

clusions from this study by Miller, et. al., (1981) are summarzied in 

Figure 2. This figure shows the percentage of casualties attributed to 

various factors and particularly to controllability factors. Appendix C 

presents a paper by Landsberg, et. al., (1980), which discusses the types 

of trials data used in ship bridge posting data. 
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The potential problem that typical maneuvering trial definitive maneuvers 

are not necessarily related to maneuvering problems associated with CRG 

casualties is further illustrated by information from ship pilots. Discussions 

of the basic question, "What maneuvering characteristics cause the most problems, 

with a number of pilots have produced a number of typical answers, including: 

o Ships that are hard to control while slowing down. Single rudder twin 

screw container ships and ships with controllable pitch (CRP) props that 

block the flow to the rudder are examples, 

o Ships that cannot run dead slow when required. Some diesel ships have 

this problem. 

o Ships with some limitation on use or response to astern RPM's commands. 

Diesel ships with limited engine starts or steam vessels with boiler water 

level problems are examples. 

o Ships that develop a high turn rate and require a long time to check. 

The open stern LNG ships are an example. 

The following are considered to be important considerations in the 

development of maneuvering standards. The considerations include: 

o The development of maneuvering standards is a complex problem, 

o There should be some relationship between maneuverability standards and 

the types of nroblems which result in CRG Casualties. 

0 Extensive full scale maneuvering trial data are available for only two 

or three finite maneuvers, but it should be possible to develop standards 

using results only for these maneuvers. 

It is useful, in considering ship trials and performance in trials ma¬ 

neuvers, to consider the special deep and shallow water trials of the ESSO 

OSAKA, Crane (1979), which provide the only known example of maneuvering trials 

encompassing most of the trials in Table 1. The OSAKA trials include normal, 

accelerating and coasting turns and zig-zags and crash stops. These trials 

were carried out in deep water, shallow water (depth of 1.2 ship drafts) 

and medium depth water (depth of 1.5 snip drafts). It is not possible to 
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discuss the results of these trials here, but it can be noted that large dif¬ 

ferences in ship behavior occurred with normal, coasting and accelerating 

maneuvers. 

Figure 2 presents a distribution of causality and indicates that 

approximately 35 percent of the 835 CR6 casualties considered were related to 

controllability. The most frequently identified controllability cause factors 

and corresponding percentages of all casualties for each are: control in wind 

and current (8%); inability to turn sharply enough (7%); additional tugs re¬ 

quired (4%) and stopping (4%). The need for additional tugs is probably a 

combination of human error and controllability factors such as control in wind 

and current or stopping. Miller et. al., (1981) conclude that of the eight 

CRG casualties to be expected during a 20 year ship lifetime, almost three 

casualties might be avoided with improved controllability. 

3.3.2 Restricted Water Casualty Studies - A study of CRG casualties in 

harbors and entrances is reported by Paramore, et. al., (1979). Results of 

this study are briefly summarized below. 

Casualties in harbors and entrances for a five year period (FY 1972- 
1976) involving at least one ship over 10,000 gross register tons were consider¬ 

ed. After screening, 419 cases out of a total of 2805 casualties were selected 

for detailed study. Rammings and groundings were found to be approximately 

twice as frequent as collisions, as shown in Figure 3. The human factors 

involved in collisions were found to be: 
"... of a different character than those involved in the groundings 

and rammings. The latter two types of accidents were found typi¬ 

cally to be cases of inability to maintain control. ... The 
collisions, by contrast, were found to occur most often when 

essential tasks were omitted ....," 

The second most frequent cause of collisions was found to be failure 

to maintain navigational position, which was found in 36 percent of cases. 

This was associated with: 
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"insufficient knowledge of vessel response characteristics, 

and also with current or wind as an accident factor. 

There were two typical scenarios involving failure to main¬ 

tain position. In one, the most common, the vessel was 

forced out of position by environmental eifects Ce-g.» cur¬ 
rent, wind, suction) while, apparently, a sound maneuvering 

plan was being executed. In the other common scenarios, 

the report indicated that maneuvering was inappropriate 

and, as it turned out, infeasible." 

Paramore, et. al., (1979) concluded that for groundings, 
"Just over 60 percent of the groundings studied involved failure 

to maintain position resulting from: 

o Incorrect assessment of current force or, to a lesser 
extent, wind force. (This was called a problem in 

hazard "identification" — i.e., in determining the 

nature/extent of the hazard with sufficient precision.) 

o Incorrect assessment of vessel response characteristics, 

o A combination of the two." 

With regard to groundings they further concluded that 

"o Twenty-six percent of the groundings occurred when the 

vessel was negotiating a sharp (>20 deg) turn 

o One-third of the groundings took place when wind speed 

exceeded 10 knots. Sea swell over 4 feet was reported 

in 11 percent of the groundings." 

Paramore, et. al., 0979) concluded that for rammings: 

"o The ships involved in the rammings tended to be larger 

than those involved in the collisions and groundings ... 

The greatest opportunity for ramming obviously occurs 
during maneuvering in limited space, near some other 

physical object(s). The larger the vessel the less the 

margin for control error." 



-28- 

"o Thirty-eight percent of the rammings took place when 

the wind speed was in excess of 10 knots." 

"o ....combined effects of current and wind are reported 

in rammings whereas in groundings the two forces typically 

were not both cited in the same case." 

In the concluding remarks it is also noted that: 

"A commonly proposed solution is to enhance vessel maneuverability 

by increasing horsepower. The study results do not suggest that 

this would be productive, except that wider use of bow thrusters 

would help to reduce the intidence of accidents involving ships, 

and also barge arrays of the push variety. This solution is 

applicable to the large number of cases involving failure to 

maintain position at low speed. The potential tor ramming while 

docking, in particular, could be reduced by this means." 

3.3.3 Present Study of Ships with Multiple CRG Casualties - As part of 

this study, CRG casualties to U.S. Flag vessels during the period 1975-1979 

were investigated using the Coast Guard Casualty Data Base. 112 ships were 

identified as having 2 or more casualties which could be related to controlla¬ 

bility. The goal was to identify any of these ships which were also 

in the maneuvering data base and to see if any correlation with poor performance 

in one or more trials maneuvers existed for these ships. This investigation 

is described in detail in Appendix D. 

This goal was not achieved because it was not possible to establish one- 

to-one correspondances between particular ships with multiple casualties and 

ships in the maneuvering data base. The correspondence of ship displacements 

and dimensions in many cases provides strong evidence that ships with multiple 

casualties are of the same class as ships in the maneuvering data base. It 

was not possible to correlate results by ship class, as should be done. 

A correlation of casualty and maneuvering performance data is undoubtedly 

an important tool for establishing performance standards. The limited in¬ 

vestigation described here and in Appendix D should be expanded to cover a 
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longer time period and should include an identification of ships and correlation 

of results by ship class. 

3.3.4 Relationship of Casualty Analyses to Measures of Maneuvering 

Performance. - The analyses of casualty data described in this section lead to 

several findings affecting selection of specific trials maneuvers and as¬ 

sociated performance measures appropriate to maneuvering performance standards. 

These findings include: 

o Actual maneuvers associated with typical CRG casualties do not correspond 

directly to specific available trials maneuvers, but appear, to be 

related to a number of definable maneuvers, 

o Trials have generally been limited to normal turns, normal zig-zags 

and/or crash stops. Miller, et. al., (1981) indicate that most types 

of controllability associated with normal ship operations are re¬ 

lated to one or two of these maneuvers, 

o It will generally not be economically feasible to conduct most or all of 

the relevant trials listed in Table 1. However, limited maneuvering 

trials, as now conducted, can be supplemented by limited special trials 

and/or special investigations of factors affecting low speed controllability, 

o It is essential that ship controllability at low speeds be demonstrated 

by some means. One means is to conduct trials of coasting maneuvers 

(turn or zig-zag) and/or accelerating turns. A second means is to de¬ 

monstrate the ability of the ship to maintain course at maneuvering 
speeds (say four to six knots) and to execute a number of propeller 

RPM reversals in a short time period. A final method is to use captive 

model tests and maneuvering simulations. Such demonstrations are parti¬ 

cularly important for ships in which the rudder(s) is(are) not directly 

behind the propeller(s), or for ships with diesel engines having limited 

restart capability. 

o Environment plays an important role in many casualties, and the influence 

of environment, and particularly wind, on maneuvering should be reflected 

in any performance standards. 
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These conclusions played an important role in the formulation of performance 

measures. 

3.4 Relationship Between Performance Under Realistic Operating Conditions 
and Performance of Definitive or Trials Maneuvers 

One means for establishing maneuvering performance standards is to esta¬ 

blish a correlation between the ability of given ships to carry out difficult 
but realistic maneuvers, such as transit of a narrow, winding channel, and the 

ability of the same ships to execute definative maneuvers such as zig-zags 

and turns. Unfortunately, few relevant data are available. 

One set of data which appeared useful for this purpose was the results 
of simulation experiments by five pilots at CAORF, Atkins and Bertsche 

(19801. Each pilot made 16 transits of a canal, during which the ability 

of the ship to remain within the 500 foot wide channel and to avoid other ship 

traffic was determined. The use of these experiments as a basis for corre¬ 

lation is discussed in this section. Analysis of the results is not yet com¬ 

plete. 

3.4.1 CAORF Restricted Waterways Experiments - A series of simulation 

experiments was carried out at CAORF to study the ability of a typical 80,000 
DWT tanker to transit a representative restricted channel, as shown in Figure 

4. Results of experiments with this tanker and with a tanker which was identi¬ 
cal except that it had half the rudder forces of the original tanker, are re¬ 

ported by Atkins and Bertsche 

Table 2. from this study compares the ability of the original tanker and 

the degraded tanker to successfully complete turns in a representative environ¬ 

ment. The overall success rate is 41 percent greater with the original ship 

than with the degraded ship. This difference was large enough to give some 

hope that a useful correlation with differences in performance of definative 

maneuvers could be achieved. 

The CAORF simulation experiments were conducted with an initial ship speed 

of six knots. The environmental conditions used in the experiment are given 
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FICURE 4 - CHANNEL USED IN CAORF RESTRICTED 
WATERWAYS EXPERIMENTS 
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in Figure 4. The channel water depth was sufficiently large that it could 

be considered deep water. 

3.4.2 Definitive Maneuvers for CAORF Ships - Results of definitive ma¬ 

neuvers for the original and degraded tankers used in the CAORF experiments 

were not available. Definitive maneuvers for these ships were therefore 

simulated at HYDRONAUTICS using a mathematical model for the 80,000 DWT tanker 

incorporated in the Coast Guard Ship Maneuvering Simulator, Barr, et. al., 

(1980), which was similar to the CAORF model used by Atkins and Bertsche (1980). 

Based on the known similarities of the two simulation models, the results 

obtained with the HYDRONAUTICS and CAORF simulators should be very similar. 

The mathematical model for the degraded ship was created in the same way as 

the degrated ship model used at CAORF; the magnitudes of all rudder coef¬ 

ficients in the original ship model were reduced by 50 percent to reflect the 

50 percent reduction in rudder area. The degraded ship is not really the same 

ship with reduced rudder size, but a somewhat different ship, as no account 

has been taken in the model of the effect of reduced rudder size on other 

hydrodynamic coefficients. 

The following definitive maneuvers were carried out for the original and 

degraded ships 

20 degree starboard turn 

35 degree port and starboard turns 

10-10 zig-zag 

20-20 zig-zag 

No stopping maneuvers were simulated as the change in rudder size has no 

direct effect on stopping and the maneuvers simulated at CAORF did not include 

stopping. 

The results of these simulations are summarized in Table 3 and Figures. 

Table 3 compares maneuvering ability, tactical diameter and 20-20 zig-zag 

overshoot angles for both ships. Figure 5 compares the K'-T' value sets for 

the original and "degraded" 80,000 DWT tanker with results for other ships. 
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The "degraded" ship has a 26 percent larger overshoot angle and a 58 percent 

larger tactical diameter. The ability of the degraded ship to successfully 

negotiate required turns in the passage is 42 percent less (success rate 

reduced from 52 to 30 percent). In the CAORF experiments, success rates were 
measured in simulated passages by experienced pilots after those pilots had 
familiarized themselves with both vessels and the results reflect the ability 

of the pilots to partially compensate for the poorer controllability of the 

"degraded" ship. 

Figure 5 shows the K'-T' values for the original ship and ship with re¬ 

duced rudder size, superimposed on the plot of all available K'-T' data. The 
original ship falls almost on the mean curve of the data, average behavior; 
this 80,000 DWT tanker is known to have typical maneuvering ability. The ship 

with reduced rudder area, on the other hand, falls at the extreme lower limit 

of all data, indicating unusually poor handling characteristics. 

3.4.3 Observed Ship Handling Behavior - In the absence of other quantita¬ 

tive data on ship maneuverability under realistic conditions, qualitative 

observational data for ships with unusually good or poor maneuverability or 

handling characteristics can be very useful. One of the goals of this study, 

which was not realized, was to identify ships in the data base which were 
generally known to have unusually good or poor maneuvering or handling behavior. 

One ship known to have particularly poor handling characteristics, a French 

125,000 m3 LN6 ship, was identified. K'-T' »alues for this ship were plotted 
on Figure 5; they fall very near the half-rudder 80,000 DWT tanker, at the 

lower extremity of all K'-T' data. It thus seems reasonable to assume that 
ships in the range of values should be considered marginal, since both of these 

ships are considered marginal. 

3.5 Collection and Analyses of Available Trials Data 

Early in the study it was concluded that a collection and analysis of 

available ship trials data would be an important and necessary step in the 
development of maneuvering performance standards, even though experience indicated 
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that such standards could not be based solely on an analysis of trials data 

alone. In order to insure statistical validity of any conclusions based on 

analysis of trials data it was considered essential to collect data for as 

many ships ¿s possible. In all data for 603 ships was collected, placed in the 

Ship Maneuvering Data Base described in Section 3.5.1, and used in the data 

analyses described in Sections 3.5.2 through 3.5.4. 

Appendix E provides a listing of the ships and the data for each ship 

contained in the Data Base. These data were collected from trade jounals 

and publications, ship owners, shipyards and reports of various nations to 

the Inter-Governmental Maritime Consultative Organization (IMCO). More data 

were obtained from the maneuvering summary sheets submitted to IMCO than from 

all other sources combined. Tankers are by far the largest group of ships in 

the data base, followed by bulk carriers. The distribution of data base ships, 

by type, is given in Table 4. In the listing given in Appendix E ships are 

identifed by a ship number; ship names are not used because some of the data 

used are proprietary and could be used only if the data were not identified 

by ship name. 

3.5.1 Development of Ship Maneuvering Data Base and Format - An important 

effort in this study was the development of a ship maneuvering trials data base 

program and the use of this program to analyze available trials data for stan¬ 

dard maneuvers. The development and use of the data base is described in 

this section. 

Based on an initial review of a large body of ship trials data, an initial 

format for a ship maneuvering data base was developed. Two versions of the 

data base format were submitted to the Coast Guard for review. Based on 

comments received from the Coast Guard and from members of SNAME Panel H-10, 

Ship Controllability, a final format was defined. 

The general structure of the data format is described in Table 5, and 

includes data for the ship and for three types of maneuvers; stops, turns and 

zig-zags. These three maneuvers were selected as the only ship trials maneuvers 

for which a significant body of data were available; the data base program can 

be modified in the future to include other maneuvers if sufficient data for 
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TABLE 4 

Distribution of Ship by Type in 
Maneuvering Data Base 

Ship Type No. of Ships 

Tankers 3*>4 

Bulk Carriers 90 

Cargo Ships 4 

Container Ships 4 

Others 4 
Not Identified 137 

For these ships, which were primarily from data 
provided to IMCO, all necessary ship character¬ 
istics and maneuvering performance data were 
provided, but the ship type was not identified. 
These data have been determined to be suitable 
for inclusion in the data base, despite the 
fact that the ship types were not identified. 
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TABLE 5 

ORGANIZATION OF SHIP MANEUVERING PERFORMANCE DATA FILE 

-70 CHARACTERS--*» 

1 
4- 

SHIP DIMENSIONS 2 
JL 

RUDDER, PROPULSION, WIND 

DATA CODE IS USED TO INDICATE TYPE OF SUBRECORD 

A-i4-i-,4, 
TURNS STOPPINGS Z-Z 

Each subrecord contains 70 characters 
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in« ..UM ihimiii 

these maneuvers are available. 

The specific data included in the data base are outlined in Table 5 and 

described in more detail in Table 6. Provision is made for indicating that any 

given data item is unknown. Two ship data records must be provided for any 

ship entry. Data for at least one maneuvering record must also be provided 

for any ship entry. A maximum of 50 data records (two ship records plus up 

to 48 maneuvering records) can be included for any ship. 

The data base and data base computer programs are described in more detail 

in Appendix F, which also contains the User's Manuals and listings for the 

computer programs. 

3.5.2 Approach to Data Analyses - A primary purpose for creating the 

maneuvering performance data file was to provide a means for analyzing and 

assessing maneuvering performance. The data file has been used to make three 

types of analyses: 

o Variation of direct measures of maneuvering performance (tactical diameter, 

head reach, etc.) with basic ship design parameters (length, displace¬ 

ment, etc.) 

o Variation of non-dimensional maneuvering performance parameters with 

non-dimensional ship design parameters, 

o Statistical variations of maneuvering performance data about observed 

mean behavior. 

An extensive analysis of the trials data for all 603 ships contained in 

the maneuvering data file has been carried out. Various analyses have been 

carried out for stopping, turning and zig-zag maneuvers. For each of these 

maneuvers a number of dimensional and non-dimensional maneuvering performance 

and ship parameters were considered in various combinations to determine how 

well results could be correlated. 

Initially this effort was not restricted to parameters which were judged 

to be potentially good measures of performance. As examples, crash stopping 

data were analyzed using a parameter involving astern horsepower and propeller 



TABLE 6 

SHIP MANEUVERING PERFOP.MANCE DATA FORMAT 

Item 

(1) (2) (3) 

Dtca Ship Ship 
Code Nationality No. 

(«) 
Type 
of 
Ship 

(5) (6) (7) (8) (9) (10) (11) (12) (13) d*) 

Dealgn Service Service 

Dlep. LBP LOA Beam Draft Trim Bulb Dlap. SUP RPM 

Item 

(15) (16) (17) (18) 

Data Service Rudder Prop. 
Code Speed Area Dlam. 

(19) (20) (21) 

Rudder/ 
Aat. Stern Engine 
SHP Code Code 

(22) (23) (24) (25) (26) 

Prop/ Lateral 
Rudder Wind 
Code Area 

Wind/ 
Wind Wave Trial 
LCA Cod3 Code 

Maneuver 

(27) 

Data 
Item Code 

(28) (29) 

Approach Final 
Speed Speed 

Turning Circle 

(30) (31) (32) 

Rudder 
Angle Advance Transfer 

(33) (34) 

Tactical Final 
Dlam. RPM 

Manauver 

(35) (36) 

Data Approach 
Item Code Speed 

(37) (38) 

X Astern Rudder 
SHP Command 

Stopping 

(39) (40) 

Track Head 
Distance Reach 

(41) (42) (43) 

Side Time to Tima to 
Reach Stop RPK - 0 

Maneuver 

(44) (45) (46) 

Data Approach Rudder 
Item Code Speed Angle 

Zig-Zag 

(47) (48) 

First Final 
Overshoot Overshoot 

(49) (50) (51) 

Overshoot , , * 
width i' r 

(52) 

Period 

* These are the Motora/Norrbln zig-zag parameters 
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diameter, Clarke (1970), and zig-zag overshoot data were analyzed using a para¬ 

meter involving rudder area, Della Logia, et. al., (1975), to determine how well 

the data in the data set fit these well established parametric relationships. 

Figures 6 and 7 indicate that these data generally followed these relation¬ 

ships quite closely. However, these parameters are really measures of ship 

maneuvering efficiency, or performance relative to what would be expected from 

a ship with this astern power, propeller diameter or rudder area. They are 

not good absolute measures of maneuvering performance, as required by maneuver¬ 

ing standards. 

Once the significant performance measures were selected, data for each ma¬ 

neuver were analyzed by ship type. In general, sufficient data for analysis were 

available only for tankers and bulk carrier. However, available data were 

also analyzed for cargo and container ships and for all other ship types. 

Results of initial data analysis as well as previous analyses have shown 

that Important measures of maneuvering performance determined in trials, 

such as tactical diameter and head reach in turns and head reach In crash 

stops are generally proportional to ship size or length, and/or speed while 

other measures, such as overshoot angle In zig-zag maneuver are generally in¬ 

dependent of ship size and speed. In developing maneuvering performance 

standards of general applicability It is therefore essential that selected 

measures reflect performance that is realistic for a given ship size and re¬ 

flect trials speeds and rudder angles for which data were obtained. 

Initial data analysis has been generally carried out by creating plots of 

the desired data or non-dimensional parameters derived from the data in the data 

file. The utility of the relationship embodied in the plot can generally be 

readily observed from the distribution of data, figure 8 presents two examples 

of such plots, one where a clearly useful relationship exists and one where no 

useful relationship appears to exist. The actual process used to generate 

plots is described in Appendix F. 

Statistical analyses were carried out for the data in those plots which 

indicate a relationship between the data or parameters in the plot which appeared 
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a. EXAMPLE OF POOR CORRELATION OF DATA 

DISPLACEMENT - THOUSAND TONS 

b. EXAMPLE OF GOOD CORRELATION OF DATA 

FIGURE • - EXAMPLES OF GOOD AND POOR CORRELATION OF 
TURNING MANEUVER PERFORMANCE DATA 
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to be useful in understanding ship maneuvering performance. In the statistical 

analyses, the polynomial which best describes the mean of the data was generally 

determined, and the resulting root mean square or RMS variation of the data 

about this .mean was determined. 

A large number of plots were generated for various combinations of data 

and derived parameters for turning, stopping and zig-zag maneuvers. The 

purpose in creating these plots was to determine functional relationships 

between maneuvering performance and ship characteristics. The results of the 

more useful analyses are discussed in this section. 

* 
See Nomenclature for definition of statistical terms such as RMS. 
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3.5.3 Turning Maneuvers - Plots were made for various combinations of 

dimensional and non-dimensional parameters which include advance, transfer and 

tactical diameters. Some of the parameters used in the non-dimensionalization 

included IBP, V1^3, (LT)^, rudder angle and rudder area. In some initial plots 

data for port and starboard turns were segregated, but the results indicate 

no significant difference in results for these cases. Table 1 describes all 

cf the parametric relationships considered for turns. 

The best collapse of all turning data was obtained using displacement in 

tons and the non-dimensional turning parameters: 

9 

A6 . 

A' e WTW 

Mr 
1!r s wm 

D. _ DT6r 

where A.T^, Dj and IBP are advance, transfer, tactical diameter and length 

between perpendiculars, in meters, and 6r is rudder angle in degrees. Because 

of the large number of turning data, it was first necessary to separately treat 

data for ships with displacements less than and greater than 100,000 tons. 

Figures 9,10 and 11 show the non-dimensional turning parameters plotted 

versus ship displacement. A modest scatter of the data is evident in all 

figures. Statistical analysis of these data indicate that a linear curve fit 

(a + bx) gives the fit for all turning data. Advance is nearly independent of 

displacement and can be suitably approximated by 

A' * 3.1 

Transfer and tactical diameter, on the other hand, show a modest dependence on 

displacement. 

There are various possible reasons for the data scatter, Including 
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TABLE 7 
Parametric Relationships Considered 

for Ship Turning Maneuvers 

A r 
'T 
u 

T 
• r versus A 

A 6r 
HTT 

A 6. 

¥r 
35 L 

35(LT) ITC 

versus A 

DjA 

WT verSLS A 

Vr 

A ¿r "R 

35 LT2 

35(LT) 

TT6r AR 

35 LT2 

Î7Î 35(LT) 

DT5r 
I7I versus 

35 LT2 
versus û 

where 
A Is advance - meters 
Tj is transfer - meters 
Dj is tactical diameter - meters 

L is ship LBP - meters 

A is displacement (trials) - tons 

6r is rudder angle - degrees 

T is draft - meters 
Ar Is total rudder area - meters2 
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FICURE 9 - NON-DIMENSIONAL ADVANCE FROM TURNING MANEUVERS 
FOR ALL VESSELS 
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displacement - THOUSAND TONS 

FIGURE 10 - NON-DIMENSIONAL TRANSFER FROM TURNING MANEUVERS 
FOR ALL VESSELS 
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150 200 250 300 350 400 450 500 

L!3P-_.*CEMENT - THOUSAND TONS 

FIGURE I« - NON-DIMENSIONAL TACTIC AL U'.AME'ER FROM TURNING MANEUVERS 
FOR ALL VESSELS 
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the possible impact of the environment during the trials. While individual 

results may reflect environmental influences, the net effect of environment on 

results should be minimized by the averaging effect of port and starboard 

turns and the randomness of such effects in such a large body of data. 
The curves for T' and D' have a negative slope, a result that is in agreement 

with the known fact that the proportions and design of smaller ships are generally 

different than larger ships, such as tankers, and these differences generally 

make smaller ships more stable and hence harder to turn. 

It is clear from the figures and statistical analysis that advance, trans¬ 

fer and tactical diameter are closely related and that only one of these mea¬ 

sures is needed to characterize turning performance. Tactical diameter has 
been selected since it 1$ the most widely used and familiar measure of turning 

performance. Advance would be an equally good alternative. 

Figures 12-14 present non-dimensional tactical diameter, D', for tankers, 

bulk carriers, and for cargo and container ship, respectively. These are 

adequate data for statistical analysis only for the first three ship types. 

Figure 15 and Table 8 compares the least-squares fit mean curves to the data 

of Figures 11-14. The results for all ships, for, tankers, which are primarily 

larger than 100,000 tons, and for bulk carriers, which are primarily smaller 
than 100,000 tons, are quite similar. The results for cargo ships are generally 

higher but the differences are only about 15 percent. It is therefore concluded 

that the results for "all ships" are typical and it is appropriate to use these 

results as a basio for proposed standards for all ships. 

These results provide a good benchmark for assessing the turning ability 

of any ship. However the relationship between turning capability and inherent 

ship maneuverability cannot be established from these figures alone, since 

turning ability is only one factor which determine ship maneuverability or 

controllability. 

* 
See Nomenclature for definition 
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FIGURE >5 - S¡^¡tO^R.aL|ASTtSQUARES FITS TO TACTICAL 
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Figure 16 indicates that approximately 12 percent of all data points 

for 483 ships fall above the mean curve plus one standard deviation and 

approximately 10 percent of data points fall below the mean curve minus one 

standard deviation. Approximately nine percent of data points fall above the 
mean curve plus 1.25 standard deviations and approximately five percent of data 

points fall below the mean curve minus 1.25 standard deviations. Based on 

these distributions and the results for the 80,000 DWT tanker, as described in 

Section 3.4, turning performance ratings have been selected as follows: 

Rating Upper’ Limit Lower Limit % of uata 

5 

25 

41 

20 

9 

Superior Dm'-1.25oD 

Above Average Dm'-0-5 oD 

Average Dm'+0.5 Oq 

Below Average Dm'+1.25oD 

Marginal 

0'-1.25 an m u 
D '-0.5 on m U 
Dm'+0.5 an m u 
DJ+1.25 m 

Where Dm' is the mean value of D‘ at the given ship displacement and jp is 

the significant value of O'. 

The original 80,000 DWT tanker discussed in Section 3.4 has an average 

rating while the degraded ship of reduced rudder effectiveness has a marginal 

rating, one which seems appropriate to its relatively low probability of success. 

3.5.4 Crash Stopping Maneuvers - Stopping data are available for 360 

ships or for about 60 percent of the ships in the data base. Available data 
typically include head reach and stopping time. In some cases transfer or side 

reach and final heading are also available, but these were considered to be 

of lesser interest. 

Based on various analyses of the dynamics of ship stopping, a number of 

non-dimensional parameters were considered for analysis of stopping data. 

Both non-dimensional head reach and time and non-dimensional speed-power 

parameters were considered, including: 
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s t Vo Vo3A Vos A2^3 
7T7T » HP—¡T » RF a a p a 

where S 1s head reach, t Is time to stop, Vo 1s Initial speed, HPa Is maximum 

astern horsepower and ^ Is propeller diameter. The third parameter is based 
on the work of Clarke (1970), while the last panmeter Is similar except that 
propeller diameter, which Is not known for many ships In the data base, was 

eliminated. Table 9 describes all of the parametric relationships considered 

for crash stops. Analysis of crash stop trials data currently provides the 

only practical basis for evaluating and rating the stopping performance of a 

ship. Crash stopping data for all. ships In the data base have been analyzed 

and, 1n addition, data have been analyzed for the Individual ship types and 

primary machinery/propeller types (steam turbine/fixed pitch propeller and 

diesel/fixed pitch propeller). Inadequate data exist In the data base for 

useful statistical analysis of other machinery/propeller types. 

Various approaches were considered for analyzing crash stop data as 
described In Table 9. Most of these approaches used non-dimensional or 

dimensional head reach parameters which Included propeller diameter and/or 

astern power as well as Initial ship speed. Parameters which Incorporate 

power or propeller diameter more correctly represent a stopping efficiency 

(relative to design capability) rather than an absolute stopping ability. 
After considering various head reach oa-ameters. It was found that the non- 

dimensional parameter 

i 

EBF* F 

where R^, LBP and F are head reach (meters), length between perpendiculars 

(meters) and Initial speed Froude number (V//g LBP), provided a good collapse 
of the complete set of data when plotted versus ship displacement. 

Table 10 presents results of the statistical analysis of crash stopping 

data for all ships and for tankers and bulk carriers, and cargo ships. This 

* 

9 9.80665 m per sec per sec , and divide speed (in knots) by 1.94 

to obtain speed in m/sec. 



TABLE 9 

Parametric Relationships Considered 
for Ship Crash Stopping Maneuvers 

*h 
in 7T7J versus A 

T7I 

’'h 

T73 

^ Va 

's Va 

versus 

versus 

Va 
HPaDP 

V » a2/3 a 

HP. 

Rh HPa 

V Dp 

V^a 

V Dp 

versus A 

V, t versus Ru as n 

FT versus A 

where 

R^ is head reach - meters 

t$ is stopping time - seconds 

V. is approach speed - knots 
G 

Dp is propeller diameter - meters 

HP, is astern maximum horsepower 
G 

A is displacement in metric tons 

L is ship LBP 

F is Froude number 
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table shows the linear curve fits obtained from a least squares fit to the data 
and the standard (RMS) deviation of all data from this mean curve. Insufficient 

data were available for making any statisitcal analysis for other ship types. 

It can be seen from Table 10 and from Figure 17 that there are no large 

differences in the results for different ship types and sizes. Although the 

data for ships of less than 100,000 tons displacement indicate a slight ten¬ 

dency of the curve to bend downward at low displacement. The mean curve for 

"all ships" is considered representative and it was therefore decided to use 

deviations from this mean curve to define stopping performance ratings for all 

ship types. 

Table 10 presents results of the statistical analysis of crash stopping 

for all ships and for ships with steam turbine/fixed pitch propeller and 
diesel/fixed pitch propeller propulsion systems. Results for the two machinery/ 

propeller types and for "all ships" are similar, although head reaches for the 

largest diesel powered ships are as much as 25 percent larger than the values 

for "all ships." This large difference undoubtedly reflects the limited number 

of very large ships identified as having diesel power. It should be noted 

that the statistical analysis by ship type does not Indicate any of the ships 
for which the machinery type is unknown. Based on the results shown in Table 

10 and Figuréis it is concluded that the curve fit for "all ship" is typical 
of all results for all ship types and propulsion types, except, perhaps, for 

large diesel powered ships. It is therefore proposed to use the result for 

"all ships" as a basis for the proposed standards for any ship/machinery type. 

Figure 19 shows the mean curve for all data and this mean curve plus and 

minus one standard deviation superimposed on the data plot. This figure in¬ 

dicates that approximately three percent of all data points lie above the mean 

plus one standard deviation curve, 10 percent of points lie above the mean 

plus 0.75 standard deviation curve, and approximately five percent of points 

lie below the mean minus one standard deviation curve. It therefore seems 

appropriate to define stopping performance ratings as follows: 
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DISPLACEMENT - 1000 METRIC TONS 

FIGURE 17 - FIRST ORDER, LEAST SQUARES FITS TO TRIALS 
HEAD REACH DATA FOR VARYING SHIP TYPE 
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DISPLACEMENT - 1000 METRIC TONS 

FIGURE 18 - FIRST ORDER, LEAST SQUARES FITS TO TRIALS 
HEAD REACH DATA FOR VARYING MACHINERY TYPE 
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11 .. 

Level Upper Limit Lower Limit Io of Data 

Superior R ' - oD' 
mR 

Above Average R '-0.5 on m R 

7 

20 

50 

18 

5 

.Average Rm'+0'5 0r' 

Marginal 

Where R|n' is the mean value cf the non-dimensional head reach parameter, R', 

and 0^' is the significant or RMS value of R'. The distribution of data by 

performance level is similar to that for other measures of performance dis¬ 

cussed in this section. 

3.5.5 Zig-Zag Maneuvers - Information on zig-zag maneuvers is much more 

limited than data on turning and stopping. Zig-zag data were available for 

about 100 ships in the data base. Attempts were made, as outlined in Table 11, 

to correlate overshoot angle with ship displacement, block coefficient and the 

parameter: 

A 

LBP T2 

where T is ship draft. Results are shown in Figures 20-22. Overshoot angles 

were non-dimensionalized by rudder angle to permit comparison of results for 

different zig-zag maneuvers (20-20 and 10-10 zig-zags, for example): 

r 

., _ overshoot angle _ _o 
rudder angle 

r 

No clear trend of overshoot angle with ship displacement is evident from 

Figure 20, although there appears to be a clear increase in overshoot angle 

for displacements less than 150,000 tons. Figure 21 indicates that there is 

no definable trend of overshoot angle with the parameter a/LBT x T2 which was 

taken from previous analyses of zig-zag data, Della Logia, et al., (1975). 
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TABLE 11 

Parametric Relationships Considered 
for Ship Zig-Zag Maneuvers 

20 6l 

20 Ó! 

fir 

versus A 

r ««« 

j~ versus F 

20 fi2 
versus Cß 

versus 
LT2 

F6r 
20 fi2 

fir 

1 
K' 

versus 1 
T1 

L i 
versus jr 

where 
fi, is first overshoot angle - degrees 
fi2 is final overshoot angle - degrees 

fir is rudder angle - degrees 
F is Froude Number 

Cg is block coefficient 
Ar Is rudder area 

K' and T' are Nomoto-Norrbln parameters (see Appendix G) 
A is displacement - tons 

mééMÉMU, * 
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The results of Figure 22, where overshoot angle is plotted as a function 
of block coefficient, indicate existence of correlation if the results for 

finer ships (Cg < 0.7) and fuller ships (Cg > 0.7) are considered separately. 
It appears that a characteristic or mean non-dimensional overshoot angle, 6', 

can be separately defined for these two groups of ships. The mean values and 
standard deviations for these ship may be useful for evaluating zig-zag 

performance and ship maneuvering performance. It should be noted, however, 
that available data for Cg < 0.7 are quite limited. 

It is not surprising that the fuller ships, which are primarily tankers 

and bulk carriers, have larger overshoot angles than the finer ships. The 

largest overshoot angle is for an LNG ship which is well known for its poor 
handling characteristics. 

Figure 23 shows 6' plotted versus Cg for individual ship types. Different 

symbols are used for tankers, bulk carriers, cargo ships, container ships and 

all other ships. The mean RMS values of 6' for tankers and bulk carriers are 

given in Table 12. In calculating these mean values, results were not segre¬ 

gated by Cg since all ships of a given type should have Cg's greater than or 

less than 0.70. Sufficient data do not exist for calculation of meaningful 

statistics for ship types other than tankers and bulk carriers. 

Figure 24 indicates that the probabilities of an overshoot angle lying 
more than one standard deviation from the mean values are: 

Probability of 
Value Greater 

Block Coefficient Than 

Probability of 
Value Less 

Than 

<0.7 

>0.70 

0.12 

0.12 

<5' - o. 
m o 

0.15 

0.18 

The probability that overshoot angle will be within one standard deviation, 

Og, of the mean value, x5m, is thus approximately 70 percent in both cases. 
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Thls result is useful in formulating levels of performance. Figure 24 indicates 

that there is, as would be expected, a much larger range of values for overshoot 

angles greater than the mean value than for those angles less than the mean 
value. 

The use of two sets of measures, with discontinuties at an arbitrary 

block coefficient of 0.70 (or 0.75) is, from a practical standpoint, undesirabl 

and might encourage "rule-beating" designs in which a small increase in block 

coefficient was used to achieve a significant reduction in required controlla¬ 

bility (increase in allowable overshoot angle). It was therefore decided 

to replace the two sets of value of and by the following relationships: 

Ó ' = 106.28 CR - 14.53 
m d 

o' = 33.76 
<5 

These relationships give the same values of and o^' as the two sets of 

values for block coefficients of 0.60 and 0.825, and, are plotted in Figure 
25. 

Available results provide little basis, other than a purely statistical 

one, for selecting levels of performance and ratings for overshoot angle. 

The following ratings have been selected: 

Rating Upper Level Lower Level % of Data 

8 Superior - ' 

Above Average 27 

40 

15 

10 

Average 5m'+0.5 o 

Below Average 6 '+1 .25 a. 
m um 

Marginal 

The results presented in Section 3.4 indicate that the French LNG ship, which 

is known to have poor handling performance, has a "marginal" rating. The 

original 80,000 DkfT tanker of the CAORF studies has an "above average" rating 
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while the degraded ship has an "average" rating, a reflection of the reduced 

rudder area and controllability. 

There is considerable evidence that non-dimensional parameters K' and T', 

which are often called the Nomoto-Norbin parameters, can provide a good in¬ 

dication of ship controllability. It was felt that these parameters, which 

are described in detail in Appendix G, could be used to characterize zig-zag 

performance and ship maneuvering performance. Figures 7 and 26 present a very 

large body of existing data in this format and clearly indicate that these 

parameters, when used together, do provide a useful means for characterizing 

results of zig-zag maneuvers. Both figures indicate that the results for ships 
in the data base where K‘ and 1' were available are in generally good agreement 

with results form other sources. 

Figure 7 shows a better correlation of data than does Figure 26 but the 

ordinate of Figure 7 is a function of rudder area, A^, and hence the para¬ 

meter 
Ar L 

is a measure of maneuvering efficienty rather than absolute maneuvering per¬ 
formance. It is therefore decided to use the basic 1/K' - 1/T' relationship 

as a measure of maneuvering performance. 

The mean curve for all K' - T' data has been estimated to be: 

1^* = 0.625 + 0.375 T* 

where 

and the subscript m denotes the mean value. Because of the large range of 

values of K' and T' (two orders of magnitude) the standard deviation does not 

provide a good basis for defining performance ratings. It is proposed that 

performance ratings be defined as follows: 

-. -.^.-. . .. -.- ... 
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Rating Upper Level Lower Level % of Data 

Superior 1.25 K * m 6 

18 

40 

30 

6 

Above Average 1.25 1^* 

Average 1.10 Km* 

Below Average 0.90 Km* 

Marginal 0.75 

1,10 Km* 
0.90 K^* 

0.75 

★ 

These ratings are shown on Figure 30. Based on these ratings, the 80,000 DWT 

tanker and French LNG ship have the following ratings 

Average 

Marginal 

Marginal 

Original 80,000 DWT tanker 

Degraded 80,000 DWT tanker 

French LNG ship . 

These ratings seem more consistent with observed or simulated maneuvering 

ability of these ships than do the ratings based on overshoot angle. This may 

be an indication that K' and T' provide a better basis for assessing maneuver¬ 

ing performance than does overshoot angle. In view of this fact, and the con¬ 

clusion that behavior in zig-zags is especially important for assessing ma¬ 

neuvering performance, it is proposed to use both approaches in standards. 

3.5.6 Limitation on Use of Trials Data in Establishing Performance 

Standards - Several factors potentially limit the value of using trials data 

as a basis for determining performance limits and establishing performance 

standards. These factors include: 

o To date, only a few types of trials maneuvers have been regularly con¬ 

ducted. Economic pressures have tended to minimize trials agendas, as 

noted earlier, but it should be possible to conduct important additional 

trials maneuvers at modest cost. 

o Trials are generally conducted at a single draft which is often signifi¬ 

cantly less than the loaded operating draft. Ship behavior at this trials 

draft can be different than behavior at the normal operating draft, 

particularly if trials trim is significantly different than operating 

trim. The trials of the ESSO OSAKA, Crane (1980) provide a useful 

illustration of the variation of performance with trial draft. 
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o Trials do not provide any means for assessing the effect of environment 

(wind, waves and current) on maneuvering and controllability, 

o Trials are generally conducted In deep water and thus do not provide any 

meanstfor assessing maneuvering performance In shallow water. The 

ESSO OSAKA trials, Crane (1979), are an exception. 

Dispite these 1imltiations, trials data must at present be used as the primary 

basis for defining maneuvering performance levels and standards. Sections 3.4 

and 3.5 describe other means used. In conjunction with trials data, to define 
such standards. 

It has been previously noted that the maneuvering performance standards 

described in this report are Intended for use only In deep water. It is 

not currently possible to define such standards for maneuvering in shallow 

water or water of restricted channel width, although such conditions fre¬ 

quently exist in Important maneuvering situations such as docking, transit 

of harbor entrances, etc. At present It must be assumed that ships having 

a given level of performance In deep water will probably have a comparable 

level of performance In shallow water or restricted channels. 

It has been assumed that trials for most or all ships of a given type 

(tanker, container ship, etc.) are conducted at sdlne representative draft 

and trim condition and that levels of maneuvering performance at this trials 

draft/trlm condition will be comparable to levels of performance at the normal 

operating draft/trlm condition. This assumption needs verification. 

3.6 Assessment of Environmental Effects 

Environment (wind, waves and current) can have an Important Influence 

on ship maneuvering performance (see, for example, Barr, et al., (1980) and 

on CRG casualties (Section 3.3 of this report)). Trials data do not provide 

a basis for assessing the Influence of wind, waves and current on maneuver¬ 

ing performance since care Is taken In trials to minimize environmental 
effects. 
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In the open ocean,wind and waves will generally have a much greater 

influence than current. In restricted waters, such as harbors and rivers, 

current can have an effect equal to or greater than wind; waves are generally 

not an important factor in such waters. Overall, it appears that wind pro¬ 

bably has the greatest effect on ship maneuvering and should probably receive 

primary attention in formulating maneuvering performance standards. Pre¬ 

vious studies (see, for example, Martin (1980), Eda, et al., (1979), and Barr, 

et al., (1980)) have clearly demonstrated the significant effect of wind on ship 

maneuverability. It was therefore concluded that ship maneuvering performance 

standards should include some measure of the potential ability of the ship 

to satisfactorily maneuver in wind. 

Computer simulations, using a well validated ship model, provide a means 

for assessing the effect of wind on maneuvering. It was concluded that 

results of previous work plus simulation studies for a single tanker in light 

ballast and full load conditions could be used to provide a measure of wind 

effect. The 80,000 DWT tanker used in various previous studies, and des¬ 

cribed by Barr, et al., (1980) was selected. A well validated ship ma¬ 

neuvering model (hydrodynamic/aerodynamic model) exists for this ship. 

Simulations were carried out for the full load and light ballast conditions. 

For each of these load conditions, a passage of the ship around the "IP- 

shaped course shown in Figure 27 was simulated for a range of wind speeds, 

given in Table 13 to find the wind speed at which the ship became uncontrol- 

able. This course subjects the ship to head, stern and beam winds as well 

as two moderately tight turns. In all cases the propeller RPM was adjusted 

for each segment of the course to keep ship speed within ±10 percent of the 

specified 6.5 knot ship speed. 

It was found from the simulation studies that the ship was able to ne¬ 

gotiate the course when: 

<8.7 - light ballast 
vship 

Vw1nd 

Vship 
< 15.6 

* 

- full load. 
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5000 FT" 

5000 FT 

FIGURE 27 - COURSE USED FOR STUDYING EFFECT OF 
WIND ON SHIP MANEUVERING 
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TABLE 13 

WIND SPEEDS CONSIDERED IN STUDY OF THE EFFECT 

OF SHIP AERODYNAMICS ON SHIP MANEUVERING 

Full Load Condition: 

Vwind "12, 21, 27, 34, 40 meters per second 

Light Ballast Condition: 

Vwind * 12, 18, 24, 27, 31 meters per second 

(Ship failed to negotiate course at 31 meters per second) 

Ship Speed: 3.35 meters per second (6.5 knots) in all cases 

For this ship, 

0.572 
s/Full Load 

1.683 
s/Light Ballast 

where Aw and Ag are, respectively, the above-water (windage) profile 

area and the submerged profile area. 

Ship Particulars: Full Load Light Ballast 

LBP, m 232.6 

38.1 

T, m 12.2 6.7 
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The first result is in agreement with the results of Atkins and Bertsche (1980) 

which indicate that course deviation for ships in light ballast condition become 

large for Vwjnc|/Vs^.¡p > 10. The results of the simulations further indicate 

the it is probably feasible to develop an expression which defines the limit¬ 

ing speed ratio and lateral area ratio for which the ship can be controlled 

in winds. Based on these results, the following expression for an upper 

limit on allowable operating condition in wind is proposed: 

where Ag and Aw are the submerged profile and above-water (windage) profile 

areas, which can be readily calculated from an outboard profile drawing. 

For most ships and maneuvering problems, the effect of wind is likely 

to be crucial only in ballast condition. Notable exceptions would include 

car carriers and LNG ships. For the 80,000 DWT ship, the full load ship 

can retain maneuverability with wind speeds up to 80 knots, but with no waves, 

with a ship speed of five knots. It should be noted that for all but the 

most restricted water conditions, the influence of waves, which tends to be 

additive with wind effects, will become large with such large wind velocities. 

It is recommended that new ship designs be evaluated on the basis of 

their ratio of windage profile area to submerged profile area. If this ratio 

exceeds the critical value from the previous expression, or if 

V . 
wind y 

the ship designer or owner should be required to demonstrate, through suitable 

maneuvering simulations and/or model tests, that the ship can be controlled 

or maneuvered in the appropriate wind velocity. Appropriate ratios of V /V , 
w s 

which may reflect local port conditions or ship types, can be specified by 
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the Coast Guard. 

In order to provide an interim basis for evaluating potential aerodynamic 

effects, a representative ratio of wind speed to ship speed has been assumed. 

The maximum wind speeds expected during ship maneuvering will occur during 

severe line squalls; in such squalls maximum wind speeds of 55 to 60 knots 

and sustained wind speeds of up to 40 to 45 knots can occur. Assuming that 

the maximum wind speed which can be sustained for a long enough period to 
significantly affect ship behavior is 45 knots and that the ship speed is 

seven knots, the condition for requiring demonstration of ship handling in 
wind is 

light ballast > 3,0 

This value is considered realistic when compared with existing ship design 
values. Table 13 gives typical area ratios for the 80,000 ton tanker. 

3.7 Summary of Findings 

It was felt, at the beginning of this study, that the measures of 
maneuvering performance which would be most important in developing standards 
were: 

o Head reach in crash stop 

o Overshoot angle in normal zig-zag 

o Overshoot angle in coasting zig-zag 

o Tactical diameter or head reach in accelerating turn from zero speed 

Collection and review of available maneuvering data confirmed the Initial 

conclusion that data adequate for developing standards existed only for crash 

stops and normal (constant RPM) zig-zag maneuvers. It was therefore not 

possible to make the latter two measures part of any proposed standards. 

During the course of the study it was concluded that. In addition to 

head reach in crash stops and overshoot angles in normal zig-zags, the follow¬ 

ing measures of maneuvering performance should be Incorporated into the pro¬ 
posed standards: 

o Tactical diameter in normal turn 

o Relative values of zig-zag parameters K' arid T' (see Appendix G ) 



For the reasons noted earlier in this section, the particular non-dimensional 

forms of these measures incorporated in the performance standards are: 

o Tactical diameter/ship length ratio from normal turn 

o Head reach/ship length times Froude number ratio from crash stop 

o Overshoot angle/rudder angle ratio from normal zig-zag 

o K1 and 1' values from normal zig-zag 

For each of these measures, levels of performance have been defined based on 

available data. The corresponding levels of performance for these four mea¬ 

sures can be readily determined for a new ship from trials or can be determined 
i 

during the ship design by suitable model tests and/or simulations. 

A ship can have, in theory, a different performance rating (superior, 

average, etc.) for each of the four measures selected. Safe ship operation 

requires adequate performance in all aspects of maneuvering and hence each, 

of these measures is important. The use of an overall ship rating, based on 

an average of the four individual ratings, is thus not considered desirable. 

With an average rating, marginal performance in one aspect (say, stopping) 

will not be apparent if other measures (turning and overshoot angle) are 

average or above average. It is therefore proposed that the overall rating 

be the same as the lowest or worst individual rating. With this approach, 

ship performanrp should always be as good as or better than the performance 

indicated by the overall rating. 

For a given ship, ratings will be determined from results of three basic 

or standard maneuvers. The conduct of these maneuvers to insure validity of 

the results is discussed in the next section. 

3.8 Trials Maneuvers 

In developing a maneuvering trials agenda to be used for establishing 

vessel performance ratings, it is necessary to select both the types of 

maneuvers to be conducted and the specific operating conditions associated 

with each maneuver. The three basic maneuvers required are discussed 

■•n the previous section (3.7). The relevent operating conditions include 
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initial ship speed, rudder angle and trials draft or displacement. 

Tankers are usually ballasted to design or near design draft for trials, 

and maneuvering trials for tankers should be conducted at design, full load 

draft whenever possible. Trials of other ship types are generally conducted 

at full or partial ballast and fuel conditions, no cargo and thus at a smaller 

draft and displacement than full load values. Such trials are frequently con¬ 

ducted with significant trim by the stern to insure complete propeller sub¬ 

mergence. In order to make trial results most representative of average 

ship operating conditions, it is proposed that trials for non-tankers be con¬ 

ducted at draft (displacement) and trim as close as possible to the full load 

values. 

Ship maneuvering performance, and head reach and overshoot angle in parti¬ 

cular, are dependent on ship speed. In the past, maneuvering trials were 

usually conducted at or near ship design speed. With some recent, high power 

ships, such as LNG ships, it has been necessary to conduct turns and zig-zags 

at significantly lower speeds to avoid severe vibration and machinery damage. 

Ship maneuvering performance is most important in restricted water conditions 

where operating speeds are, typically, significantly less than design speed. 

It is therefore proposed that maneuvering trials used to determine performance 

rating be conducted as a representation "maneuvering" speed. If desired, 

supplementary trials at design speed can also be conducted. 

No single "maneuvering" speed exists, although 4 to 10 knots appears to 

be representative of operating speeds for normal maneuvering. For many ships, 

and particularly for steam turbine powered ships, operators and/or designers 

establish a maximum "maneuvering" speed. It is proposed that the trials be 

conducted at various speeds depending on the specific trial. The use of an 

eight knot maneuvering speed is particularly important for stopping performance, 

due to the large influence of machinery on performance. 

The proposed standards reflect ship operating speed only in the case of 

stopping performance. Many of the trials data on which the standards are 

based were obtained at or near ship design speed, rather than at a representative 
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"maneuvering" speed. The selected performance levels may therefore be somewhat 

biased by speed effects, and it may be necessary to adjust the proposed levels 

when a significant body of data at "maneuvering" speed are available. It is 

not anticipated that large adjustments will be required. 

Typically, turning maneuvers are conducted with full port and starboard 

rudder (usual!) 35 degrees) angles, although with some high speed or high 

powered ships it has been necessary to use smaller rudder angles, even at re¬ 

duced trials speeds. The maximum possible rudder angle should be used in 

turning maneuvers which are used to define maneuvering performance. 

The 20o-20° zig-zag maneuvers is by far the most widely used, and it is 

proposed that this zig-zag maneuver be used in defining performance level. 

The proposed standards are based on equal rudder and heading angles and trials 

must be zig-zag maneuvers of this type (20o-20°, 10°-10o, etc.) 

Various crash stopping maneuvers, some using the rudder, are conducted. 

The proposed standards are based on data for crash stops without use of rudder 

and it is proposed that all crash stopping maneuvers be conducted with zero 

rudder angle. Supplemental crash stops with rudder may be useful for defining 

ship capability, but results should not be used to determine performance 
rating. 
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4.0 PROPOSED MANEUVERING STANDARDS AND ALTERNATIVES 

A set of proposed standards and a proposed ship trials agenda have been 

developed. These standards and the trials agenda are based on the factors 

discussed in Sections 2 and 3 of this report and on an analysis of available 

ship trials data and maneuvering performance studies, as described in 

Section 3. 

4.1 Proposed Maneuvering Performance Standards 

Maneuvering performance standards are intended to provide guidance to 

ship designers, owners and operators with respect to the maneuvering capa¬ 

bilities of a vessel under normal conditions. These standards should there¬ 

fore reflect the performance of a vessel relative to other vessels of similar 

size and type as well as consideration of performance characteristics a vessel 

should have for safe operations in restricted waters. 

Maneuvering performance ratings for a given ship will be assigned on the 

basis of measured performance in selected trial maneuvers supplemented by 

special investigations for vessels which fail to meet certain criteria. The 

standards will be expressed in terms of a relative performance ranking i.e., 

superior, above average, average, below average and marginal. The performance 

standards will be applied to a vessel's turning, course changing and course 

keeping ability, a vessel's stopping ability and a vessel's ability to operate 

at a moderate speed suitable to a restricted water situation. The maneuver¬ 

ing trials agenda proposed for use in determining performance ranking of a 

vessel must include as a minimum: 

o Turning maneuver from full maneuvering speed with maximum rudder angle, 

o 20-20 zig-zag maneuver from full maneuvering speed, 

o Stopping maneuver from reduced maneuvering speed, 

o Demonstrated ability to operate at a continuous speed between four and 

six knots. 

Rankings or rating of turning, course changing and course keeping ability 

have been assigned on the basis of performance in the turning and zig-zag 

maneuvers. The lowest of the resulting ratings will be the rating applied 

fti&Cl&lfta FACS BLANK-NOT FILMO) 
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to the vessel in the tuming/course keeping area. The numerical measures 

used to establish the ratings are: 

1. The tactical diameter/length ratio from a full rudder angle turn at full 

maneuver speed, (eight to 10 knots.) 

2. The overshoot angle from a 20-20 zig-zag maneuver performed at full 

maneuvering speed. 

3. The K'-T' relationship from a 20-20 zig-zag maneuver performed at full 

maneuvering speed. 

The relationships between the numerical measures and ratings for each 

of the maneuvers are defined in Figures 28 through 32 as a function of ship 

displacement and, for tactical diameter, ship type. 

Rankings or Rating of stopping ability will be made on the basis of per¬ 

formance in a crash stopping maneuver carried out from a sustained speed of 

eight knots. The relationship between the numerical measure and the perfor¬ 

mance ranking is defined in Figures 33 and 34 for tankers and all other ship 
types. 

The ability of a vessel to maintain a course at a speed suitable to a 

restricted water situation will be demonstrated on trial by operators at a 

continuous speed between four and six knots for a period of one-half hour. 

In addition, for vessels meeting one of the following criteria, acceptable 

maneuvering performance shall be demonstrated to United States Coast Guard 

satisfaction during the "design phase" by means of special investigations. 

These criteria include: 

o The ratio of above water profile area to below water profile area exceeds 

three in the minimum operating draft condition.* 

o No rudders are located in the ship stream of a propeller, 

o Propeller direction of rotation (or direction of propeller thrust) cannot 

be changed four times in one minute (interim values). 

The ratio three is based on a wind speed of 45 knots, which is a value that 
can be expected to exist for a significant period of time during a sudden 
squall, and a typical ship speed of seven knots. Other limiting ratios of 
above water to below water profile area will be defined for other assumed 
values of ship and wind speed. 
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4.2 Proposed Trial Agenda 

Maneuvering performance standard of a vessel will be assigned on the 

basis of numerical measures from trial maneuvers. The trial maneuvers to be 

carried out, as discussed in Section 3.8, include: 

o Turning maneuver from full maneuvering speed with maximum rudder angle, 

o 20-20 zig-zag maneuvers from full maneuvering speed. 

0 Crash stopping maneuvers from reduced maneuvering speed, 

o Demonstration of ability to operate at a continuous speed between four 

and six knots. 

With the exception of the maneuver which demonstrates the ability to 

operate continuously at low speed, these maneuvers are similar to those usually 

carried out during a complete new ship trial. The trial procedures to be used 

for the turn, 20-20 zig-zag maneuvers and crash stop maneuver are defined in 

the SNAME Research Bulletin (1975). As a test of the ships machinery, it is 

likely that a crash stopping maneuver will be carried out from design speed. 

For the purpose of the maneuvering performance ranking, an additional stopping 

maneuver carried out with the vessel operating at a continuous speed of about eight 

knots ahead is required. It is suggested that this stopping maneuver be 

carried out at the conclusion of the one-half hour continuous low speed run. 

For ships which have diesel powerplants, and may not be able to operate 

continuously at low power levels, and for which trials are conducted at or 

near full load condition, as is typical for bulk carriers, the designer or 

builder must demonstrate to the Coast Guard, using approved computational 

procedures, that the ship can maintain steady-state operation at a speed be¬ 
tween four and six knots for the minimum operating load condition. 
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4.3 Additional Trials Agenda 

The proposed standards and trials agenda of Sections 4.1 and 4.2 reflect 

the limits of available trials data. It was not possible to indicate other 

potentially important maneuvers and performance measures due to the lack of 

performance data for such maneuvers. 

Based on our understanding of ship maneuvering and controllability, two 

additional maneuvers are considered highly desirable and should be strongly 

recommended, but not required. These are: 

o Coasting zig-zag in which the propeller is stopped at the initiation 

of the maneuver. 

o Standing turn in which the propeller is started and the rudder is put 

over simultaneously, with the ship at zero speed. 

The performance measures for these maneuvers are the same as those for the 

standard zig-zag and turn. It would be highly desirable to include performance 

measures from one or both of these measures in future standards, if some re¬ 

presentative body of trials data could be obtained. It might be feasible to 

supplement limited trials data with model test and/or simulation results. 

It is proposed to conduct all trials maneuvers at various "maneuvering" 

speeds rather than ship design speed. It is considered useful, but not 

essential, to conduct supplement trials for some or all maneuvers at or 

near design speed, when feasible. If such trials are conducted, the same 

measures of performance should be determined and compared with "maneuvering" 

speed values to determine speed sensitivity but should not be used to deter¬ 

mine ship performance rating. 

■■■•■■■■MMBHHNHNINit 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

The important conclusions of this study of maneuvering performance under 

non-emergency conditions are perhaps best reflected by the proposed performance 

standards and trials agenda. The most important of the conclusions include: 

1. It is currently not feasible or desirable to establish absolute (go/no go) 

performance standards in which some ships are rated unacceptable. A relative 

rating system of the type recommended in this study provides the best means 

for assessing expected ship maneuvering ability both during ship design and 

following trials. This approach is considered the feasible one. 

2. It was possible to rely heavily on a straightforward statistical analysis 

of trials data in formulating the proposed standards. 

3. Ship performance in normal turns, crash stops and zig-zag maneuvers are 

all important for rating performance. Relative importances cannot be assigned 

to these maneuvers, although the proposed standards do give somewhat greater 

weight to the zig-zag. 

4. Large differences in maneuvering performance between different ship and 

machinery types exist, particularly variations of turning with ship type. 

Where required and feasible different ratings have been provided for different 

ship types. 

5. If an overall ship performance rating is needed, this rating should be 

based on the lowest of the individual ratings rather than an average rating. 

6. Trials used to determine maneuvering performance ratings should be con¬ 

ducted at a typical maneuvering speed rather than ship design speed. 

7. The proposed rating system is considered a significant first step and 

the proposed standards are considered suitable for immediate use in rating 
ship maneuvering performance. However, additional work and refinements, as 

described below are needed to develop an improved rating system. 

The most important recommendations for additional work arising froir 

this study include: 

PHKCI&liO PACK BUfcä-MOT HUftO 
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1. Determine, through interviews of pilots, masters and Coast Guard 

port office personnel, ships which have particularly good or bad 

maneuvering performance and, if these ships are not in the data base, 

attempt to obtain trials data for these ships. Use these results 

to refine the proposed standards. 

2. Continue and complete current efforts to interview pilots and masters 

to determine what standard maneuvers would best characterize ship 

maneuverability in restricted waters and what special ship character¬ 

istics, such as diesel restarts, are particularly important. 

3.. Conduct additional simulation studies, such as the CAORF restricted 

waterways studies, to better establish relationships between ship 

controllability and ship performance in standard or trials maneuvers. 

These results can then be used to refine the proposed ratings. 

4. Attempt to validate the proposed standards by conducting a more de¬ 

tailed study of the relationship between ship CRG casualties and ship 

maneuvering performance, as determined from the data base. 

5. Consider the impact on standards, perhaps through simulation studies, 

of ship trials that are conducted at draft and trim much different 

than those which occur under normal operation and determine if dif¬ 

ferent trials procedures are required. 

6. If possible collect additional data, particularly for cargo and con¬ 

tainer ships so that individual ratings by ship type can be determined 

for perforrKjnce measures other than tactical diameter. 
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14TH INTERNATIONAL TOWING TANK CONFERENCE 1975 
REPORT OF MANOEUVRABILITY COMMITTEE 
APPENDIX I 

DISCUSSION AND RECOMMENDATIONS FOR AN ITTC 1975 
MANOEUVRING TRIAL CODE 

by Bernard Nizery 

1. INTRODUCTION 

In 1963, the 10th ITTC had proposed standard manoeuvres 
for sea trials, namely : 

I 

. Turning circles over a range of ship speeds on approach 
and rudder angles, the minimum requirements for rudder angle 
being 15 degrees and the maximum angle. 

- Zigzag manoeuvres executed at different approach speeds. 
Manoeuvres could include various rudder angles and changes 
of heading, the standard one being with a rudder angle of 
20 degrees and a change of heading of 20 degrees too. 

. Spiral manoeuvres over a range of rudder angle from 25 
degrees on one side to 25 degrees on the other one, and 
back again. 

- Change of headings test to establish the time for 5 de¬ 
grees change of heading using 5 degrees of rudder angle, 
for a range of approach speeds. 

From this time, ship's sizes have increased in a large 
way, new ship types appeared, the use of special manoeuvr¬ 
ing devices happened more often; in the theoretical way, 
computation methods using more and more elaborated mathe¬ 
matical models have been brought out so that ship manoeuvr¬ 
ing features can be computed. 

So, it was obviously necessary to review the ITTC re¬ 
commendations, and, in 1972, the 13th ITTC recommended to 
the manoeuvrability committee to formulate a new manoeuvr¬ 
ing trial code as a guide line for trial trip and research 
programs. 

2. EXISTING CODES AND RECOMMENDATIONS 

» 

In fact, since I963, besides recommendations given by 



the 10th ITTC or the manoeuvring trial code previously publish¬ 
ed by the Society of Naval Architects and Marine Engineers 
(SNAME), other new codes or recommendations have been issued 
by different societies. The different existing trial codes 
that the manoeuvrability committeo had in hand were studied 
and analysed, viz : 

- SNAME : Society of Naval Architects and Marine Engineers - 
Code on Manoeuvring and Special Trials and Test, published 
in July I95O and Code for Sea Trials 1973» published in 
January 197¾• 

- BSRA : British Ship Research Association - Code of Proced¬ 
ure for Steering and Manoeuvring Trials - Report n* 353 pu¬ 
blished in 1972. 

- DnV : Det Norske Veritas - Navigational Aids and Bridge 
System - Section 8.D. -'Testing on Board-Manoeuvrability, 
published in January 197^.» 

So, new tests have been introduced or px*oposed; main 
of them are coasting stop test, stopping test by use of 
rudder, turning test with propulsion stopped, turning tost 
from zero speed, pull-out manoeuvre, reverse spiral, and 
different tests for ships fitted with lateral thruster. For 
complete information on procedures of these trials, original 
codes have to be consulted. 

Lately new manoeuvring tests have been proposed by 
K« Nomoto and H. Fujii; two of them arc intended to study 
the handling characteristics of a ship in the vicinity of a 
straight course when small helm- is applied : the zigzag ma¬ 
noeuvre test for small rudder angle, and the modified zigzag 
manoeuvre test; the first one is similar to the standard 
zigzag test but is carried out for the rudder angle of _+ 5* 
only; in the second one the heading angle for the switching 
of the rudder is made as small as 1*, the rudder angle being 

5# or ^ 10° • 

Tho Mnew course test" has been proposed too by K. Nomoto 
and H. Fujii; when running at normal speed execute of the 
rudder to 15* starboard is made; when the heading deviates 
10* from the initial heading course, the rudder is executed 
to 15* part;turning motion gradually subsides until it arri¬ 
ves at complete rest; in this instant the rudder is brought 
back to amidships. Similar process is repeated for another 
test beginning with 15* part helm* It is recommended to make 
test also for 20* and 30° heading other than for 10° heading. 

Also a test for rudder effectiveness at low speed is 
proposed by K. Nomoto and H. Fujii; the purpose of the test 
is to obtain the lower limit of the ship's inertia-speed 
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below which the effectiveness of the rudder fades aW*y- ^cn 
the shio is running at prescribed speed, order is g 
X ï" ruddcrPis ««cut.d to 35* .torboard and «hen 

thePresponse heading reached 1* starboard the rudder is 

turned to 35* port. 

The Committee also investigated the reÇomm®ndat;L°n?i 
of the Inter-Governmental Maritime Consultative Organization 

IIMCO) formulated in a resolution adopted °^^vr_ 
1971, concerning information to be included in the 
ing booklet available on boards, particularly in larS® 
and ships carrying dangerous chemical in bulk. !n a 
purpose, the following information are required ; 
constant engine revolutions per minute at which the ship 
case safe" steer under normal ballast condition and normal 
loaded condition; change of heading diagrams and turning 
circles to port and starboard giving advance and tra"9^ 
time and distance, using maximum rudder angle from an ini¬ 
tial full speed and slow speed with constant engine control 

setting; turning circle information from initial fxx11 ^eed 
with maximum rudder angle and engines stopped; approximate 

time and distance a vessel will travel with \ 
cation of rudder if it retains approximately its inttiai 
heading in both loaded and ballast conditions from initial 

full speed after stopping engines, and initial by 
the application of astern power at various levels 9ho^ld 
the ship turn, the track reach until the ship is almost ^111 
În w^Ïer -one’knot- should be given). It is Pointed out by 

IMCO that all data provided should be for calm ^®a J.hese 
current and deep water conditions with clean hull and these 
facts should be clearly noted on the data displayed with 

warning that the vessel’s response may change 
under different conditions, including shallow water. 

RECOMMENDATIONS FOR AN 
ITTC 1975 MANOEUVRING TRIAL CODE 

To make out new draft recommendations for the 14th ITTC 

the following topics have been considered : 

- Tests have to provide owners and builders in¬ 
formation on ship handling characteristics for operation 

purpose; for this reason, beyond tests at ma*imum1spe®^’ a 
tests at medium and low speed, used in the channels and the 

harbours vicinity, have been recommended too. 

- For operation purpose tests must concern course- 
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keeping qualities, course changing qualities and qualities 
for emergency manoeuvres. 

For course-keeping qualities the suitable tests me¬ 
thods proposed are the spiral test, the reverse spiral test 
and the zigzag manoeuvre test with small rudder angle. 

For course changing qualities, the zigzag manoeuvre 
test and the 15 degrees helm turning test and change of 
heading test have been considered. 

For emergency manoeuvres qualities the suitable tests 
methods proposed are the maximum helm turning test and the 
crash-stop astern test. 

liilNMM1» iHhuMn-" 

- Tests have to supply with ship handling data on the 
field of ship design and scientific purpose. 

- Only tests regarded as reliable after a long enough 
experience have been considered; for that reason some new 
tests have not been included in the recommendations, in 
spite of their possible interest. 

- The total duration of manoeuvring tests should be 
acceptable for owners and builders during sea-trials. 

Detailed information about tests procedures, trials 
conditions and recording requirements are given hereafter. 

The annexed table compares the list of manoeuvring 
tests recommended or proposed by the codes of BSRA, SNAME, 
DnV, 10th ITTC and by the present proposal to ITTC 1975« 

Furthermore, it should be noted that complete informat¬ 
ion for investigation and analysis of zigzag tests by an 
elaborated method are given in a contribution of Nomoto and 
Kose "Analogue Zigzag Test Analyser" included as an appendix 
to the Committee Report. 

A contribution of Brix "Some Characteristics Ship 
Steering Values in Dimensionless Form" gives a lot of values 
to which results of ship manoeuvrability trials can be 
compared. That paper is included too as an appendix to the 
Committee Report. 

4. TESTS PROCEDURES 

1. Turning circles 

Performed to both port and starboard at maximum speed 
with a maximum rudder angle and with a rudder angle of 15 

, ¡ lünfofi 1¾¾..¾ -ifeiHiiM-niiyai! yiiÉii * liii'V N.iis1 'tu i mi : 

.Iilllll liiilHÉÉÉii III iiHMIIlMIIIlllaÉliailiÉliÉÉlillli íllÉtiáÉMk ..... ... ..... 
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degrees (it is necessary to do a turning circle of 540* at 
least to determine the main parametors of this trial). 

The essential information to be obtained from this ma¬ 
noeuvre consists of tactical diameter, advance, transfer 
loss of speed on steady turn, and times to change heading 
90 degrees and 180 degrees respectively (See fig. 1). The 

three of these may be presented in non dimensional 
form by dividing their values by ship’s wetted length. Maxi¬ 
mum advance and maximum transfer can be measured too. 

When it is possible turning circle at medium speed and 
low speed should be considered. 

2. Pull-out 

The pull-out manoeuvre is a simple test to give a quick 
indication of a ship's course stability. A rudder angle of 
approximately 20 degrees is applied and the ship allowed to 
achieve a steady rate of turn; at this point, the rudder is 
returned to midship. If the ship is stable, the rate of turn 
will decay to zero for turns to both port and starboard. If 
the ship is unstable, then the rate of turn will reduce to 
some residual rate of turn. The pull-out manoeuvres have to 
be performed to both port and starboard to show a possible 
asymmetry (See fig. 2). Normally, pull-out manoeuvres are 
to be associated with the 15 degrees turning trials. 

3* Turning trials from zero speed 

Performed to both port and starboard from zero speed 
with maximum rudder angle and engine ½ ahead ordered. The 
trial is ended when the heading has changed by l80 degrees. 

Prom the turning circle advance (90 degrees change of 
heading), transfer (90 degrees change of heading), tactical 
iameter (180 degrees change of heading) and maximum transfer 

and advance are measured. (For definitions of these quanti¬ 
ties refer to fig. 1). 

4. Zigzag manoeuvre 

The zigzag manoeuvre is obtained by reversing the 
rudder alternately by J degrees to either side at a deviat¬ 
ion S' from the initial course. After a steady approach the 
rudder is put over to right (first execute). When the head¬ 
ing is S' degrees off the initial course, the rudder is re¬ 
versed to the same position to loft (second execute). After 
counter rudder has been applied, the ship continues turning 
in the original direction with decreasing turning speed 
until the movement decayed. Then, in response to the rudder 
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The rate of turn is noted for each rudder ansie. 

This manoeuvre should be carried out in still air and 
calm water conditions . 

5•2 Reverse spiral manoeuvre 

In the Bech reverse spiral the ship is steered at a 
constant rate of turn and the mean rudder angle required to 
product this yaw rate is measured. 

The necessary equipment is a rate-gyro (alternatively 
the gyro-conpuss course V may be differentiated to provide 
V ) i and an accurate rudder angle indicator. Experience has 

shown that accuracy can be improved if continuous recording 
of rate of turn and rudder angle are available for the ana¬ 
lysis. 

If manual steering is used, the instantaneous rate of 
^urn must be visually displayed for the helmsman, either on 
a recorder or on a rate of turn indicator. 

Using the reverse spiral test, points on the curve rate 
of turn versus rudder angle may be taken in any order. 

Procedure originally proposed by Bech for obtaining a 
point of the curve con be recommended; it is as follows : 

The ship is made to approach the desired rate of turn, 
Vo . Uy applying a moderate rudder angle. As soon as the 
desired iate of turn is obtained, the rudder is actuated 
such as to maintain this rate òf turn as precisely as possi¬ 
ble. The helmsman should now aim to maintain the desired 
rate of turn using progressively decreasing rudder motions 
until steady values of speed and rate of turn have been 
obtained. Steady rate of turn will usually be obtained very 
rapidly, since rate-steering is easier to perform than normal 
compass steering. 

However, a slight drift of the apparent mean rudder an¬ 
gle may occur due to change of speed, and in order that the 
speed may become steady it is necessary to allow some time 
before the time average values of ÿ and £ are evaluated. 

not 
ble 

The rudder fluctuations around the mean value should 
exceed _+ 4 degrees and in practice it is normally possi- 
to stay within ♦ 2 degrees. 

Somewhat different procedure can be used for the reverse 
spiral test according to Nomoto, Fujino and others. 

When several spiral tests are to be made, an auto-pilot 
can be used to perform the reverse spiral. 
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6. Change of heading 

Change of heading for a range of approach speeds and 
rudd«r angles are useful for navigation purposes. A part of 
information can be obtained from turning trials and zigzag 
initial transients. 

7» Stopping trials 

7«1 Crash-stop 

The most common manoeuvre in stopping trials is the 
crash-stop from the full ahead speed. The ship unfortunately 
is usually directionally uncontrollable during this manoeuvre 
and the path of the ship isf to a large extent( determined by 
the ambient conditions. 

7.2 Stopping trial at low speed 

The opportunity of stopping trial at low speed is recom¬ 
mended because of the practical interest of this manoeuvre 
for navigation purpose. The engine is reversed at full astern. 
The track of the ship can be obtained using a suitable track¬ 
ing system. 

The parameters measured for crash-stop and stopping 
trial are (See fig. 5) : 

- the head reach which is defined as distance travelled 
in the direction of the ship'*) initial course; 

- the track reach which is the total distance travelled 
along the ship's path; 

- the lateral deviation which is tho distance to port 
or starboard measured normal to the ship's initial course. 

For crash-stop and stopping trial at low speed, the 
rudder is kept amidship. 

8• La tera1 thruster tests 

For a ship fitted with a lateral thruster the following 
tests are recommended. 

8.1 Turning manoeuvre 

Turning manoeuvres on port and starboard with full out¬ 
put of the thruster and main rudders amidship, in a range of 

UHJ! 
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■peed comprised between zero and 8 knots. The manoeuvre 
should be continued until 90 degrees change of heading has 
been completed. Initial condition is the ship bow directly 
into the wind. 

8.2 Zigzag manoeuvre 

Zigzag manoeuvre with full output of the thruster and 
main rudders amidship are recommended with 10 degrees change 
of heading. Initial condition is ahead speed of 3 - 6 knots 
with heading directly into the wind. 

It is recommended for special types of ships such as 
ferries to carry out zigzag manoeuvres as above with a 
■peed of approximately 3 knots astern. 

5. TESTS CONDITIONS 

1» Ship load conditions 

Test should be carried out on full load conditions and 
besides, for tankers and bulearriers, on ballast conditions. 

2. Water depth 

Trials have to be performed with a sufficient depth of 
water in order that the effect of shallow water should be 
insignificant. 

3. Weather conditions 

Trials should be made with a wind am! a sea as still as 
possible. 

For direct spiral manoeuvre still air and calm water 

conditions are required. 

For reverse spiral test, zigzag test, pull-out test and 
bow thruster test, it is recommended that wind does not ex¬ 
ceed Beaufort 2* 

For other trials it is recommended that sea docs not 
exceed 3 and wind Beaufort 4. 

6. RECORDING REQUIREMENTS 

During the different trials, the following data have to 
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1 * turning circle from zero speed,. crash« 
■ top and low speeds stopping -- 

• Successive positions of the ship 

- Speed of the ship 

- Speed of the propeller (r.p.n.) 

- heading 

- Rudder angle 

- Torque on rudder main piece (for turning circle only) 

- Possibly torque and thrust on the propeller shaft 

2. Pull-out 

- Speed of the ship 

- Speed of the propeller (r.p.m.) 

- Rate of turn and, if not available, heading as 
function of time 

- Rudder angle 

3* Zigzag 

- Successive positions of the ship 

- Speed of the ship 

- Speed of the propeller (r.p.m.) 

- Heading as function of time 

- Rudder angle as function of time 

- Rudder speed 

4. Direct and reverse spiral 

- Speed of the ship 

- Heading 

or - Rate of turn 

- Rudder angle 

5. Change of heading 

- Speed of the ship 

- Heading 

- Rudder angle 

6. Bow thruster tests 

- Speed of the ship 

»... ,1 ,,, ,,,1, ■ a i 
... 
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- Speed of the propeller (r.p.m.) 

- Heading 

For all the tests measurements will be started two or 
three minutes before the first execute, and in any case the 
approach should be recorded. 

For all the tests, weather conditions, viz. : wind 
direction and velocity, and sea should be noted. Stream 
direction and velocity should be noted too. 

niiiMIMli i » WÊÊÊÊÊKtÊÊÊtÊÊÊÊi 

...—.- 
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MANOEUVRING TRIALS CODES 

BSRA SNAME DnV 10 th 
I TTC 

Uth 
I TTC 

Crash-stop (AV) at full speed 

Stopping trial at low speed 

Coasting stop test 

Crash-stop (AR) 

Stopping by use of rudder 

X X 

X 

X 

X 

X 

X 

X 

Turning test at full speed 

Turning test at oedium speed 

Turning test at slow speed 

Turning test with propulsion 
stopped 

Turning test from zero speed 

X 

X 

X 

X X 

X 

X 

X X 

X 

X 

X 

Pull-out X X 

Weave manoeuvre X 

Zigzag X X X X X 

Direct spiral 

Reverse spiral 

X 

X X 

X X 

X 

Statistical method X 

Change of heading X X 

Lateral thruster : 

- Turning test 

- Zigzag test, shead 

- Zigzag test, astern 

- Course-keep test, astern 

X 

X 

X 

X 

X 

X 

X 
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APPROACH 
COURSE 

ADVANCE 

AT 90* CHANGE OF HEADING 

I 
*>r 

I 

FÍG. 1 
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PRESENTATION of pull-out manoeuvre results 

STABLE SHIP 

PIG. Z 
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Definitions for zigzag manoeuvre test 

1. Initial turning time tfl ( see ) 

The time from the instant the rudder is put at the out¬ 
et of the manoeuvre (first execute) until the heading is 
Y deg. off the initial course. At this instant the rudder is 
reversed to the opposite side (second execute). 

2• Execute heading angle 

Heading ^ at which the rudder ih reversed, in these 
tests S' = 10 deg. (or eventually 20 deg.) 

3. Yaw (overshoot) (deg.) 

The angle through which the ship continues to turn in the 
original direction after the application of counter rudder. 

Time to check yaw tg ( sec ) 

The time from the instant counter rudder is applied to 
the standstill of the turning movement in the original direction. 

5. Heading H* (deg.) 

The deviation in deg. from the straight initial course. 

6* Reach tA (sec) 

The time from the outset of the manoeuvre (first exe¬ 
cute) until the ship, after having completed the starboard 
turn, passes the initial course. 

7• Time of a complete cycle T (sec) 

The time from the outset of the manoeuvre until one 
total cycle (yaw to starboard and port) has been completed. 

8. Angular speed V (dcg/scc) 

The angle through which the vessel turns in one second 
at constant turning speed to port. In this phase the ship 
model travels in a semi-turning circle motion. 

9. Unit time 

The time required for the vessel to travel her own length 
at approach speed. The time for a complete cycle is expressed 
in unit times. 

Fig. 3 (b) 
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Presentation of spiral manoeuvf?e results 

STABLf SHIP 

RATE OF TURN 

UNSTABLE SHIP 

FÍO. A- 
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DEFINITIONS USED IN STOPPING TRIALS 

a z 

FIG. 5 
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Evaluation of Concepts for Improved Controllability of Tank Vessels 

E. Miller,1 V. Ankudinov,1 and T. Temes1 

There Is Interest In the potential for reducing tank vessel collision, ramming and grounding (CRG) casualties 
by Improving the inherent controllability of the vessel This paper reports on studies conducted for the Mari¬ 
time Administration in which various concepts for improving the controllability of tank vessels were investi¬ 
gated. A detailed study of U S Coast Guard tanker CRG casualty data and reports covering a live-year peri¬ 
od was carried out to determine typical casualty situations and to make an initial assessment of the potential 
effects of improved controllability From this effort, various measures of controllability were 
order to determine the performance of various concepts, studies with a baseline ship of about 84 000 dwt 
were carried out. The mathematical models used were based on model tests and analysis of information 
In the literature. The concepts investigated included a conventional single propeller/rudder configuration 
as a baseline and modifications to this baseline, including twin propeller/rudders, increased astern power, 
ttvusters, high-lift rudders and thrust vectoring devices. The maneuvering performance was determined 
from evaluation maneuvers In shallow water, including turns, accelerating turns, coasting turns and stops. 
Some of the high-lift rudder and thrust vectoring devices were identified as having significant benefits. Sug¬ 
gestions for future efforts are presented. 

Introduction 

THE changing patterns of oil supply and demand in the United 
States are resulting in increases in the volume of oil moving in 
tank vessels in U.S. waters. This has led to both a larger number 
of vessel movements and an increase in vessel size relative to the 
waterway dimensions. This growth in tanker traffic and related 
accidents resulting in oil spills has caused increased concern, 
culminating in the President’s message on tanker safety and 
various other proposed national and local regulations relating 
to tanker safety. 

A major source of concern is tanker accidents which are classed 
as collisions, rammings and groundings (CRG) and which almost 
always occur in restricted waters. Although many of these 
casualties do not result in oil pollution, CRG-type casualties still 
do contribute significantly to oil pollution. One study of oil out¬ 
flow due to tanker accidents indicated that, for a five-year period, 
about 40 percent of the outflow was due to CRG casualties. Be¬ 
cause of the greater probability of total loss of the vessel, 
groundings accounted for slightly more than half of the outflow 
due to CRG casualties. In addition, ship speeds are reduced in 
restricted waters and outside assistance such as tugs is sometimes 
required. Thus, operations in restricted waters result in both 
safety problems and direct economic penalties. 

There are many factors which affect the safety and economics 
of tanker operations in restricted waters, including operator skill, 
navigation systems, vessel traffic services (VTS) and the inherent 
maneuvering capabilities of the vessel. In many cases CRG 
casualties are attributed to human error and, as a result, the 
major research efforts to date have been directed at improving 
operator skill or providing the operator with more information 
(for example, collision avoidance radars, and VTS) to reduce the 
chance of error. Also, considerable study and effort have been 
devoted to minimizing the effecU of such casualties after they 
occur by structural or arrangement changes to the vessel such as 
reduction of absolute tank size or the addition of double bot¬ 
toms. 

To date, almost no effort has been devoted to improving the 

* Hydronautics, Inc., Laurel, Maryland. Coauthor Ternes is now with 
Guralnick Associates. San Francisco. 

Presented at the February 17,1981 meeting of the Chesapeake Section 
of The Society of Naval architects and Marine Engineers 

margin for error or reducing casualties by improving the inherent 
maneuvering capabilities of the vessel. Indeed, little effort has 
been devoted to determining the influence of inherent maneu¬ 
vering capabilities on CRG casualties. The potential for benefits 
from improvements in the inherent maneuvering capabilities of 
tankers has been recognized in proposed legislation and in the 
President's message on tanker safety. Research is required to 
determine the potential benefits from improved inherent ma¬ 
neuvering capabilities and how to best obtain these improve¬ 
ments. This paper p-^nts results from studies directed at these 
problems. The objectives of the work were to develop a prelimi¬ 
nary assessment of the benefits of improved inherent maneu¬ 
verability of tankers, to develop initial data on the improvements 
in inherent maneuverability which could be obtained with various 
concepts and, as a result, to identify the most promising concepts 
for improving the inherent maneuverability of tankers for ad¬ 
ditional research and development efforts. 

The paper presents the results of an analysis of CRG casualties, 
a discussion of various concepts for improved controllability, the 
maneuvering performance of a baseline ship equipped with 
various concepts based on simulation studies, and a preliminary 
evaluation of the various concepts. 

Analysis of tanker collision, ramming and 
grounding casualties 

There are a number of possible ways in which information on 
the importance of ship controllability in CRG casualties could 
be developed. The method chosen was the detailed study of a 
large number of CRG casualty reports The objectives of the 
analysis were to develop an understanding of the importance of 
casualties which could have been influenced by improved con¬ 
trollability, to identify recurring casualty situations and the kind 
of maneuvering performance which would effect these situations, 
and the costs associated with these casualties. 

Data sources and method of analysis. Although a number 
of sources exist for tanker casualty statistics, the U.S. Coast 
Guard vessel casualty data bank was used as the source of data 
for the casualty analysis. This data source was selected because 
it contains the necessary deUiled information on a large number 
of cases. All casualties which occur in U.S. waters or to U.S.-flag 
vessels in foreign waters are included in this data bank. 

MS 
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TaM« 1 Typ«« ot Controllability naadad Io raduca CRQ-typa 

caauattl«« 

1. The ability to maintain control of the vesael after loeing one «teer- 
ing/propuUion unit. 

2. The ability to slow down while maintaining steerageway in V knots 
of wind speed and Z -knots of current speed. 

3. The ability to maintain the heading of the ship as it is affected by 
ship/bank/bottom suction/sheer at X knots of ship speed and 
in r knot* of wind speed and Z knots of current speed. 

4. The ability to control the heading of the vessel at X knots of ship 
speed and in Y knots of wind speed and Z knots of current 
speed. 

6. The ability to turn the vessel more sharply with X knots of ship 
speed and in Y knots of wind speed and Z knots of current 
speed. 

6. The ability of the master to obtain additional tug power in Y knots 
of wind speed and Z knots of current speed with IV number of 
tugs already assisting. 

7. The ability to control the heading of the vessel while backing at X 
knots of ship speed and in V knots of wind speed and Z knots of 
current speed. 

8. The ability to stop the vessel from X knots of ship speed and in V 
knots of wind speed and Z knots of current speed in IV min¬ 
utes. 

In addition, two other classifications were defined: 
9. No type of controllability would help as casualty was due to operator 

error. 
10. No type of controllability would help as casualty was due to reasons 

beyond operator or vessel control. 

The analysis was carried out by obtaining from the Coast 
Guard’s data bank of vessel accidents a listing of all tanker 
Casualties that occurred as a result of a collision, ramming, or 
grounding for a five-year period. For the purposes of this study, 
a tanker is defined as a vessel built or converted to carry large 
quantities of liquid cargo. This can, and does, include liquid 
chemical carriers, petroleum products carriers and, in some cases, 
tankers carrying grain. Tankers with a rated gross tonnage of less 
than 10 000 tons were not considered. Additionally, a collision 
is defined as any casualty that occurred between two or more 
vessels underway. A ramming is defined as any casualty that 
occurred between a vessel anchored or underway and a dock, 
buoy, moored or anchored vessel, or any other non-self-propelled 
object or vehicle. A grounding is defined as any casualty that 
occurred when a vessel touched the channel bank, bottom or a 
submerged object A five-year period of interest was chosen to 
provide a large data sample upon which to base the analysis. 
Specifically, the listing included casualties from late 1971 through 
early 1976. The number of cases that met the above criteria is 
835. 

The listing was initially reviewed to separate casualties where 
vessel controllability may have played a major role (Category I) 
from those where it obviously did not (Category II). Category II 
included unavoidable casualties, such as groundings due to actual 
depth being less than charted depth, vessels intentionally 
grounded, anchors failing to hold, and miscellaneous casualties 
that occurred for reasons other than vessel controllability. This 
category also included obvious cases of personnel error. 

After the initial review, a more comprehensive study was mane 
of Category I casualties. This involved reading each casualty 
report and its appended information. During this research, spe¬ 
cial attention was given to identifying those cases where increased 
vessel controllability would have, or would most likely have, 
prevented the casualty. The cases that met this criterion were 
reproduced for further evaluation. Moreover, those cases which 
met the criterion but did not contain enough information to 
warrant further investigation were tabulated. 

The final step of the process was a detailed, in-depth study of 
the selected cases. The major thrust of this phase was to identify 
typical casualty situations which might have been prevented if 
improved control capability had been available to the vessel's 

operator at the time of the casualty. These means of controlla¬ 
bility, once discovered, were termed “Required Types of Con- 
trollability.” 

Required Types of Controllability. An important result of 
the detailed study of the casualty reports was the finding that 
there are a limited number of types of controllability which apply 
to almost all CRG casualties in which the vessels' performance 
capabilities could have influenced thé result. These are listed in 
Table 1. 

Before considering each of the types of controllability in Table 
1, it is important to define the assumptions made about the role 
of operator error. In a high percentage of the CRG casualties in 
the U.S. Coast Guard (USCG) data bank, operator error is given 
as the primary cause. In this ana'ysis, consideration was given 
to the stage in the accident sequence at which the operator error 
occurred. For example, a significant number of the CRG 
casualties were placed in Classification 9, “No Type of Control¬ 
lability would help as casualty was due to operator error." This 
classification includes all of the cases in which operator error 
continued until so late in the sequence of events that no practical 
improvement in controllability could have prevented the casu¬ 
alty. Typical examples include navigational errors resulting in 
groundings, collision in which the operators misinterpreted the 
situation and thus took incorrect action, and failure to maintain 
proper lookout. 

There are also a significant number of CRG casualties in which 
an operator error occurs early in the sequence of events, is sub¬ 
sequently recognized, and corrective action taken. Unfortunately, 
the controllability of the vessel is not sufficient to prevent the 
casualty. In such cases, in the analysis, the casualty is assigned 
against one of the eicht types of controllability listed in Table 
1. 

Thus, the potential effects of improvements in vessel con¬ 
trollability in cases in which operator error is the primary cause 
depend on how soon the error is recognized and the corrective 
action taken. In general, it was considered that if corrective action 
were not taken at least two minutes before the casualty, no 
practical improvement in controllability could have prevented 
the casualty and it was placed in Classification 9, “No Type of 
Controllability would help as casualty was due to operator 
error.” 

Figure 1 provides an indication of the relative frequency of 
occurrence of CRG-type casualties when classified in accordance 
with the types of controllability listed in Table 1. A number of 
important observations can be made about the results presented 
in Fig. 1, including: 

1. There are a significant number of tanker CRG casualties 
which could potentially be affected by improved vessel control¬ 
lability. 

2. Casualties in which a human error continues until so late 
in the sequences of events that no practical improvement in 
controllability would be useful are fewer in number than cases 
in which improved controllability could have some effect. 

3. Casualties which are not related to human error or vessel 
control are significant in numbers. 

There are typical recurring sequences of events which further 
clarify and define the types of controllability listed in Table 1. 
These sequences are obtained from the detailed casualty studies 
and are shown in Figs. 2-7. Typical sequences could not be de¬ 
fined for Type 1 "Ability to maintain control after losing one 
steering/propulsion unit” and Type 6 “Ability of the master to 
obtain additional tug power.” Environmental conditions (that 
is, wind and current) have a significant effect on the occurrence 
of CRG casualties during the typical sequences shown in Figs. 
2-7. In general, moderate or strong currents or winds in excess 
of 10 knots or both are involved in about two thirds of the 
casualties. Additional details are provided in reference [I].3 

1 Numbers in brackets deaignate References at end of paper. 
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Co*t of CRG casualties. In order to determine the approxi¬ 
mate cost effectiveness of concepts for improved controllability 
of tank vessels, it is necessary to develop some idea of the cost of 
CRG casualties. For this paper the major concern is the casualties 
which might be influenced by improvements in controllability. 
The source of data is the approximately 280 CRG casualties 
studied in detail. Of these, approximately 200 were classed as ones 
in which improved controllability might have some influence. 

There are several problems associated with determining the 
coats of CRG casualties. The major one is that some consequences 
of a casualty, such as loss of life or damage to the environment 
from spilled oil, cannot be adequately expressed in terms of 
money. For the purpose of this study such consequences will not 
be considered specifically and only direct costs to the owner will 
be investigated. This is done with me understanding that, when 
benefit/cost ratios are calculated, concepts which are only mar¬ 
ginal have in fact a positive benefit/cost ratio. 

Anothei problem is that data on the extent of loss reported in 
the USCG casualty reports are often incomplete. This happens 
because in many cases the dollar value of the loss is estimated by 
the person directly involved in the casualty at the time of the 
casualty. As a result, true estum tes of the cost of repairs are not 
available. Also, in many cases, it is in the interest of the person 
reporting the cost of damage to minimize the costs. 

A further problem is that all of the costs are not reported. Many 
casualties involve groundings without damage. In such cases the 
damage reported is zero by definition. However, the vessel is 
delayed until it is refloated, tugs may be required, inspections 
are made to determine if damage occurred, etc. There are very 
real costs associated with these activities but they are not re¬ 
ported. 

Given the problems described in the preceding, only an ap¬ 
proximate analysis of the costs of CRG casualties could be carried 
out. The casualty reports sometimes describe damage in terms 
of the estimated cost to repair or as slight, moderate or severe. 
To calculate direct costs it was assumed that slight implied 
$10 000, moderate $50 000 and severe $200 000 dollars in damage. 
Based on these assumptions Table 2 was prepared, listing the 
average direct cost for the casualties assigned to each measure 
of controllability. In this table it was assumed that the true direct 
costs of a casualty averaged three times the costs reported. Fur¬ 
ther, it was assumed that an hour of delay time was worth 
$1000. 

Table 2 does not include the costs of the four total losses in the 
204 cases considered in detail. These losses add from $40 million 
to $80 million to the loss totals and add to the average cost per 
casualty from $200 000 to $400 000. Thus, the overall average cost 
of a tanker CRG casualty which could be affected by vessel con¬ 
trollability is between $400 000 and $600 000. It is important to 
note, when considering the average cost of a casualty, that the 
variation about the average is very large. This is shown by Figs. 
8 and 9. 

It is also necessary to determine the probability that a vessel 
will be involved in a CRG casualty. A first approximation to this 
can be obtained from the ca.ualty occurrences. A total of 835 
casualties in a five-year period was considered and 490 of those 
involved U S.-flag tankers During this period there were about 
250 U.S.-flag tankers in the size range considered. Thus in a 
20-year life a U.S.-flag tanker would, on the average, be involved 
in about eight CRG casualties. Both for the full sample and the 
U.S.-flag-only cases, CRG casualties which could be influenced 
by improved controllability make up about one third of the total 
(that is, Types of Controllability 1 through 8). For U.S.-flag 
vessels this amounts to 2.88 such casualties in a 20-year life and, 
at an average cost of from $400 000 to $600 000 per casualty, this 
amounts to between $1.15 million and $1.73 million in a 20-year 
vessel life. 

It is of interest to compare the frequency of-occurrence data 
presented in the foregoing for U.S.-flag tankers with worldwide 

riq. 1 Cumulative percent of casualties that are represented by «ach typa 
of controllability 

averages. Reference [2] reports that in 196-9-1970 there were 1416 
tanker casualties in a fleet of about 6000 vessels. CRG casualties 
accounted for about two thirds of the total. Assuming that one 
third of these could have been affected by vessel controllability, 
in the worldwide fleet the average vessel would suffer about 1.0 
such CRG casualty in a 20-year life. Thus, the average U.S.-flag 
tanker is involved in about three times as many controllability- 
related CRG casualties as the world average. This is because the 
typical U.S.-flag tanker is involved in short voyages with a high 
percentage of time spent in restricted waters where CRG 
casualties are likely to occur. This also implies that it would be 
three times more cost effective to improve the controllability of 
a U.S.-flag average tanker than a world average tanker because 
of the way in which they are employed. 

Hydrodynamic conditions for improved 
controllability 

The analysis of CRG casualties presented in the first section 
of this paper resulted in the definition of eight types of control¬ 
lability which could effect CRG casualties. Most of these types 
require the control of ship heading under adverse environmental 
conditions at slow speeds or during transient conditions such as 
stopping. A conventional ship with a single propeller and rudder 
has inherent limitations under such conditions which must be 
overcome to effect significant improvements in controllability. 
These limitations can be understood by considering four of the 
modes of operation a ship undergoes when naneuvering in re¬ 
stricted waters. These are: 

1. Going ahead at slow speed with propeller rotating 
ahead. 

OCTOBER 19« t M7 
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Typ« * 

\yoaltlon It Vataal ta 
approMhtne anchor«^ and 
atarta te alo«. 

' Pea ItIon t: pilot oreara 
rl«ht nielar to «ntar 
anchorafa. Vaaaal la 
attll aloving. 

1 Position ]: Vaaaal atarta 
te erlft aa It eoaaa aora 
kroadaiea to currant. 

Petition k: Pilot oreara 
left ruedar to eountaract 
aurrant drift. Spaad la 
liiaurriclant to avlng bov 
to left and vaaaal atrUaa 
anchored ahlp. 

-JHOAl 

typ« » 
Position l: Vssssl starts to 

slow to approach dock. 

Position 2: Pilot puts on 
right rudder. As vssssl 
starts to turn( bow is 
caught by current and 
starts to drift. 

Position 3: Vessel Is still 
slowing. Pilot orders 
laf<t rudder to counteract 
current drift. Vessel 
doesn't respond and grounds 
on shoal; OR 

Position I: As vessel Is'Slow¬ 
ing to dock, left rudder 
Is ordered. Speed Is 
insufficient to swing bov 
to left and vessel strikes 

IXXUL 
Position It Vessel enters 

narrow channel to proceed 
to dock. 

Position 2: Current and wir.i 
effects force vessel off 

jSL channel centerline. 

CHANNCl Position 3: As vessel nears 
•ANOI channel edge, bank suction 

end sheer eeuse the ves cel 
bow to swing out and stern 
to ground. 

Type B 

Position It Vessel A uses 
VHP eoMsunl cat Ions to con¬ 
tact Vessel B. They agree 
that A will pass b on 3s 
port side. 

Position 2: Vessel A Initia*.- 
the pass by using left r-.- 
der end proceellrg to the 
center of the channel. 

Position 3: Vessel A Is on 
channel centerline and 
•tartine to overtake Ves:o. 
B. B is forced to put 
right rudder on to maints:-, 
course and A use* loft 
rudder to stay clear of D. 

Position H: The suction be¬ 
tween Vessel A and Vessel A 
la strong enough to cauce 
the vessels to collide. 

ng. 2 Typical casualtlM that occurod whan a vaaaal was iav 
aWa to maintain Ns atoaragaway whila slowing 

Hg. 3 Typical caauaNles that occur ad whan a vassal was unable 
to maintain Ns hsadlng as N was ««acted by shlp/bank/shaar/suctlon 

2. Going ahead by inertia with propeller stopped. 
3. Going ahead by inertia with propeller rotating astern. 
4. Going astern with propeller rotating astarn. 

In the First mode, the ship has measurable control over heading 
since the forward speed and the propeller race contribute to the 
(low over the rudder. The effectivenese of the rudder can be sig¬ 
nificantly increased by increasing the propeller rpm and thus the 
race velocity. This has the disadvantage that speed is also in¬ 
creased, which may be undesirable. Conversely, as the propeller 
rpm is decreased, the rudder effectiveness is reduced and control 
over heading is reduced. 

In the second mode, flow over the rudder is due only to the 
ship's forward speed and at the rudder the flow is reduced by the 
hull’s viscous wake and the sheltering effect of the stopped pro¬ 
peller. In this mode the rudder can control the heading down to 
very low speeds as long as the environmental forces due to wind 
and current are small. However, since the hydrodynamic lift 
forces on the hull and rudde*. decrease as speed squared, envi- 
ronmentad forces eventually become important. 

In the third mode, the race effect of the propeller counters the 
forward speed of the ship and there ia no flow ovar the rudder. 
The rudder thus cannot control the heading and there ia a turning 
moment due to the propeller. For a normal right-handed pro¬ 
peller this moment acts to starboard and is particularly signifi¬ 
cant in shallow water. 

In the fourth mode the flow over the rudder ia also very «moll 

Most single-screw ships cannot be controlled by the rudder when 
going astern. 

Thus, if significant improvements are to be mad' in control¬ 
lability, it will be necesaary to develop control forcee and mo¬ 
menta regardless of the direction of propeller rotation. 

Concepts for improved controllability 

Method of approach. Over the years a large number of ideas 
have been propoeed to improve the controllability of ships. The 
available literature was reviewed and the basic concepta which 
would be practical and applicable to tankers were identified for 
further analysis. Some of the concepts selected are given in Table 
3. 

The approach adopted to define the performance of these 
concepta was to conduct simulation studies of maneuvers of a 
baseline ship equipped with each concept and to compare the 
results with the conventional single-propeller/single-rudder ar¬ 
rangement. The simulations were carried out using a computer 
program developed by Hydronautics, Inc. This program is based 
on the equations of motion described in reference [1). In order 
to implement this approach it was necessary to develop a math¬ 
ematical model for a baseline ship equipped with each of the 
concepts. Because of the availability of data, one of the hulls from 
the Maritime Administration (MarAd) full-form hull series was 
selected fo> the baseline ship. The series is described in references 
[3,4|. The specific hull selected was Model E, which has the 
characteristics given in Table 4. 

This hull form was considered reasonable for the purposes of 
Ute study since its proportions were suitable for a design intended 
to carry maximum deadweight in restricted-depth water. For 
meet of the simulation studies, a nominal displacement of 100 000 
ton* was selected for the baseline ship. This size was selected 
since it is representative of the size of new tankers which may be 
constructed for service to U.S. porta, which, in general, have 
relatively shallow water. 
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Ü£»_i 
Position 1: Vessel stops to 

pick up tugs prior to 
docking. 

Position ?: Vessel Initiates 
turn Into the dock with 
both tups and vessel going 
ahead slow. 

Position 3; Pilot shifts bow 
tug to port aide and backs 
it. Stern tug pushes. 
Rudder Is left Vessel 
starts to eiperlence dif¬ 
ficulty In turning Into 
current. 

Position k: Despite '.ugs and 
rudder action, current 
puahes bow onto pier. 

Pig. 4 Typical casualty that occurred when a vessel was unable to 
maintain its heading 

Typs A 

Posltlon 1: Vessel enters 
Urn turning basin*. 

Position 2: Vessel maneuvers 
to turn in the basin. 

Position 3: Current starts 
to effect the ability of 
the vessel to turn. 

Position k: Vessel does not 
have enough turning ability 
to coaiplete the turn 
against the curre/it and 
strikes a moorsd vessel. 

Position 1: Pilot ordere 
left rudder to turn Into 
channe1. 

Position 2: Vessel dose not 
respond as anticipated r.o 
pilot orders hard le*t 
rudder. 

Position 3: Vessel starts to 
turn but as full effect of 
current hits It vessel 
turning rate slows. 

Position k: Vessel grounds. 

CURRfNT 

WIND 

Po.lt on 1: V.tael c.ita 
off .11 Unas «nd .tarta 
baeitlnc from ttw allp. 

Poaltlon Vtactl la 
puatwd fro. doe» by .ffteta 
of «tnd »nd currant. 

Potitlon b: At vaac.rt 
«tern «mrttc fro« pro- 
tectlon of the doe». It 
le «win, by th» current, 
causing the bo* tc »tri», 
the dock. 

n» • Typical casualty occwrad when a vessel was 
Ml heading while backing 

levibte to control 

CU.WNI 
WMO 

Type A 

Position 1: Vesssl prepares 
to dock. Left rudder Is 
given. 

Position 2i Vesssl starts 
to turn. 

Position 3: Pilot rekllses 
that vessel has too much 
way on. Orders back bell. 

Position k: Pilot orders 
full back and rudder amid* 
•hipa. Vessel strikes 
duck before It can stop. 

Typs » 

Position 1: Vesssl prepares 
to enter anchorage . 

Position 2: Right rudder Is 
flvcn and vessel starts to 
tarn. 

Position 3: Pilot realises 
that turn rate Is slowed 
due to current and orders 
hard right. 

Position hi Pilot drders full 
back and rudder amldrhlps. 
Vescp 1 strikes tnchored 
vessel before It can ctop. 

Fig. 7 Typical casualtiM that 
occwrad when a vassal was un¬ 
able to stop In a short amount 
of time 

ANCHOAAGC 

’ Tlfl- S Typical casualties that occurred when 
a vessel was unable to turn more sharply 

Table 2 Costs of CRC tanker catu.ltle* 

Average 
Direct 

Reported Coat 

Probable 
Average 

Direct Coat 

Average 
Delay Time, 

hr 

Control sfter steering of propulsion failure 
Ability to slow doWn and maintain control 
Ability to maintain control bank suction/sheer 
Ability to maintain control in wind and current 
Ability tu turn more sharply in wind and current 
Ability to obtain additional tug power 
Ability.to maintain control when backing 

.. Ability to stop more quickly 
Overall average for CRC casualties which could be 

effected by vessel controllability 

Overall Average 
Cost to Owner per Casualty 

18 500 
44 000 
18000 
31000 
35 000 
41000 
36 000 

202 000 
477ÖO 

55 500 
132 000 
54 000 
93 000 

105 000 
123 000 
106000 
606 000 
173 000 

56 
64 
67 
86 
36 
34 
70 

351 

111 500 
196 000 
121000 
179 000 
141 000 
157 000 
ns 000 
957 000 
Í31 000 

NOTE: This table does not include the four total 
lability; * 

•CTOKR 1861 

losaes in 204 casualties. The four total losses were assigned to the following measures of control- 



TO 

*0 

M 

Ï«. 

s 
>• 
ï 

10 i 

TOTAl CASIS CONSIOtMO lt| 

8-7 

TO 

«•JO 

Í 

8 
>x 
ï 

S JO 

10- 

JO IJÖ“ _ 

DA»«OICOST( I .103) 

n#. • Damage cost as a function of frequency of occurence for all typaa 
of controllability 

fOTAt casis consioch o- tot 

0 * 100 300 $00 

OllAV TIMC (HRS ) 

Fig. • Delay tima as a function of frequency of occurrence for all types 
of controllability 

The hydrodynamic data used in the analysis of the baseline 
ship, the twin screw/twin-rudder, steering Kort nozzle, and 
kitchen-rudder concepts were obtained from model tests. These 
t**U a complete ®*rie9 of captive model tests in shallow 
water (H/T - 1.2) at the Hydronautics Ship Model Basin using 
?r Aunww?p¿!tu<le HorizontaJ Planar Motion Mechanism 
(LAHPMM). Figure 10 shows the test setup. Resistance and 
propulsion tests were carried out in deep water. The details of 
ri o ?n<* l^e comPlet« results are given in references 
[1,3,4,5|. The hydrodynamic data used in the analysis of the other 
concepts were based on published data. 

As indicated in Table 3, a number of concepts were evaluated 
to determine their potential effects on tank vessel controllability. 
This section provides a brief description of each of these concepts. 
The details relating to the hydrodynamic performance and 
mathematical modeling of each of the concepto are presented in 
references [1,5]. 

Twin rudders, twin propellers. A short feasibility study was 
carried out to define a twin-screw configuration based on the 
single-screw baseline form. The resulting conversion of the sin¬ 
gle-screw Model “E" to a twin-screw/twin-rudder arrangement 
isshowninFig.il. 

The propulsion test data indicated that this twin-screw concept 
u at a significant disadvantage relative to the single-screw con¬ 
figuration. The ratio of power required at a nominal 16-knot 
speed is 1.25. This is significantly higher than ezpected and is due 

TaMe) Concepto evaluated for Improved controllability 

1. 

5. 

Conventional single propeller and rudder, baseline ship 
Twin propellers and rudders 
Increased astern power 
Maneuvering propulsion devices, including 

• tunnel thrusters 
• active rudder 

High-lift rudders, including 
• flapped rudders 
• rotating cylinder rudder 

Thrust vectoring devices, including 
• steering Kort nozzle 
• kitchen rudder 

to the larger thrust deduction (small 1-t) and higher wake frac¬ 
tion (smaller 1-10,) than expected. Although the hull efficiency 
is about as ezpected (approximately 0.95) the propeller loading 
is significantly higher and thus propeller efficiency is low. This 
indicates the need for a larger propeller diameter and a relocation 
of the propeUer or modification to the lines to reduce the thrust 
deduction. If this were done, it might be possible to reduce the 
ratio of power required by a twin-screw arrangement relative to 
a single-screw arrangement to about 1.16. A completely different 
arrangement based on twin skegs may do better relative to the 
single-screw baseline. Assuming a power ratio of 1.16, the relative 
capital cost of a twin-screw arrangement was estimated to be 1.03 
íütn, s,i'?gLle'*frew b“*1'"« *nd the required freight ratio 
(RFR) would be about 1.07. 

Increased astern power. The concept of increased astern 
power may be useful in that stopping distance and time would 
be reduced In typical steam turbine plants, the astern turbine 
■■ capable of generating about 35 percent of ahead power at about 
70 percent of ahead rpm. For the purpose of this study it was 
assumed, as an upper limit, that the astern power would be in- 

Tabie* Ctiaractertotlcs selected for baseline snip • 

Nondimensional 
length/beam ratio 
besm/drsft ratio 
block coefficient 
midship area coefficient 
location of center of buoyancy 
rudder area/profile area 
propeller diameter/draft ratio 

Dimensional 
length between perpendiculars 
breath 
draft 
approximate deadweight 

displacement 
full-load displacement 
shp at 16-knots service speed 

L/fl-5 
fl/T-3 

Cfl - 0.85 
Cs - 0.994 

LCB - 2.5% fwd 
Ax/Aj, - 0.0246 

D/T - 0.593 

675.9 ft (206.0 m) 
135.2 ft (41.2 m) 
45.1 ft (13.7 ml 
84 000 tons* 

100 000 tons 
18000 

* Based on MarAd full-form series Model "E ” 
* 1 dwt - 1.016047 metric tons. 

•70 
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Fig. 10 Photograph ol nxxJel during LA«=MM tests m shallow water

creased to approximately equal the ahead power. This has the 
potential benefit of increasing astern thrust and. therefore, re
ducing stopping time. The impart of increased astern power on 
the propulsion machinery was not studied in any detail. The size 
of the turbine would have to be increased and additional boiler 
capacity would be required. Ba-sed on these considerations it was 
estimated that the capital cost would be increased to 1.07 and the 
RFR to 1.0:l relative to the 100 000-ton displacement baseline 
ship. The technical implications of increased astern power are 
discus.sed in reference |6|.

Maneuvering propulsion devices. A wide range of maneu
vering propulsion devices have been proptksed and installed on 
ships. The two types considered in this study were the conven
tional tunnel thruster, which is widely us^, and the active 
rudder.

The active rudder consists of a submerged electric motor 
mounted on the ruddir and driving a small propeller in a Kort 
nozzle. This amcept is well known but not widely used. The ad
vantage of maneuvering propulsion devices is that their effec
tiveness does not depend directly on the direction and speed of 
the main propeller rotation. It is true, however, that their effec
tiveness dttes depend on forward speed with effectiveness de
creasing with increasing spteed. It was estimated that a tunnel 
thruster system installed on the baseline ship would increase the 
capital cost 1.004 and the RFR 1.0017 relative to the baseline 
ship. The costs for an active rudder were assumed to be sim
ilar.

High-lift rudders. Control over the heading of a vessel can 
be improved by increasing the forces and moments generated by 
the rudder. This results in the consideration of various types of 
high-lift rudders. The concepts considered in this study included 
flapped rudders using both mechanical flaps and jet flaps and

Fig. 11 Photographs of twin-screw model stern configuration

a rotating cylinder at the leading edge of the rudder. The rotat
ing-cylinder concept, which was extensively studied in England, 
allows the flow over the rudder to remain attached at very high 
angles of atuck so that large forces are developed A disadvantage 
of high-lift rudders is that they depend on flow over the rudder 
and thus their effectiveness is reduced when flow velocities are 
small (that is, when the propeller is stopped or gtnng astern). For 
the purposes of this study it was assumed that all of the high-lift 
rudder concepts would involve about t he same amount of com
plexity and cost. The estimated capital cost ratio was 1 .OOH and 
the RFR ratio 1.0013 relative to the baseline ship.

Thrust vectoring devices. Thrust vectoring devices are in
tended to contiol the heading of a vessel by directing the pro
pulsion thrust. TTie concepts considered included a steerable Kort 
nozzle and the so-called kitchen rudder. The steerable Kort 
nozzle is a croas between a high-lift rudder and a thrust vectoring 
device. It is effective when the propeller is rotating ahead or as
tern and retains limited effectiveness when the propeller is 
stopped. The steerable Kort nozzle has the further advantage 
that the propulsive efficiency is slightly improved. Based on the
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model teste, this improvement in propubive efficiency reduces 
the average required power (full load and ballast) about 2.4 
percent. Figure 12 shows the ainversion of the singb-screw model 
to the steering Kort nozzle configuration.

The kitchen rudder is an unusual device in that it b a cross 
between a steerable nuzzle and a bucket-type tlmtst reveieer. The 
modes of operation are shown in Fig. 13 along with photos of the 
model. In concept, the propeller rotates ahead at a.'l times and 
zero or reverse thrust b obtained by closing the rudder. Since the 
rudder can be rotated, control of heading cm be maintained in
dependent of net thrust or its direction. Tlie major disadvantage 
of thb concept is the unknown sUuctural problems associated 
with an instalbtion of a size suitable for the baseline vessel. The 
model tesU showed an average 1.6 percent savings in power.

In order to further undersUnd the performance of the thrust 
vectoring device concepte it b useful to compare the basic control 
forces generated. Figures 14-16 present the yawing moment. A", 
generated by the baseline rudder, the steering Kort nozzle and 
kitchen rudder as a function of rudder angle for three operational 
conditions. Figure 14 b for normal ahead operation. The baseline 
rudder b most effective at small angles because of its larger area. 
Due to its large angle at stall, the steering Kort nozzle can gen
erate about 10 percent greater turning moments at maximum 
rudder angle. Figure 15 applies to the condition of low ship speed 
and high propeller rpm such as exist during an accelerating or 
kick turn. Both of the thrust vectoring devices are significantly 
more effective than the baseline rudder. Figure 16 applies U) the 
condition of ahead ship speed and high astern rpm's or, for the 
kitchen rudder, a closed condition and ahead rpm’s. The con
ventional rudder generates almost no control force. Both of the 
thrust vectoring devices are effective with the kitchen rudder 
giving about twice the moment of the steering Kort nozzle.

The net thrust avaibble to stop the vessel b also of significance. 
The mixiel tesU show that at an ij of -3 (say 3 knots ahead speed 
and full astern rpm) the steering Kort nozzle generates almost 
30 percent more stopping force then the conventional arrange
ment. The closed kitchen rudder at ij of -3 generates about 50 
percent more stopping foice than the conventional arrangement. 
Thb is most significant since with the kitchen rudder the full 
ahead power b available because the direction of propeller 
rotation b not changed. A ship equipped with a kitchen rudder 
will have greatly improved stopping performance.

Estimates were made of the effects of the thrust vectoring 
concepts on capital cost and RFR of the baseline vessel. TTie re
sults were;

Kitchen Rudder Steerable Kort Nozzle 
Capital cost ratio 1.008 1.004
RFR ratio 0.996 0.993

Maneuvering performance with concepta for 
improved controllability

Evaluation maneuvers. In order to illustrate the effecUveness 
of various concepts for improved controllability, it is useful to 
define maneuvers which demonstrate performance and which 
are related to the t>-pes of ainlrollability identified from the ca
sualty analysis. On this basis, a number of controllability evalu
ation maneuvers were defined; see Table 5. The relationship 
be'.ween these controllability evaluation maneuvers and the types 
of controllability identified in the CRG casualty analysb b de
fined by the matrix presented in Table 6.

Maneuvering performance- As indicated in previous sec
tions, the effect of each of the concepts for improved TOntrolla- 
bility on maneuvering performance was quantified by simulation 
studies. A series of controllability evaluation maneuvers was 
defined, as listed in Table 5, and the baseline ship equipped with 
each concept was run m these maneuvers. All maneuvers were 
based on shallow water with a depth-to-draft ratio of 1.2. The 
resultirg trgjertories are presented in Figs. 17 through 23. There 
is one figure for each maneuver and the results for all concepts 
of interest are presented. The performance of the baseline ship 
b presented for reference in each figure. The results of the steady 
turning maneuvers are presented in Fig. 17. The rotating cylinder 
rudder has the best performance followed by the steerable Kort 
nozzle, kitchen rudder, and jet flap rudders. The ability of the 
twin-screw amfiguration to maneuver with only one rudder and 
propeller operational is also illustrated. Figure 18 presents the 
results of the accelerating turns. Again, the rotating cylinder 
rudder, steerable Kort nozzle, and kitchen rudder have the best 
performance. The use of a bow thruster significantly reduces the 
beadreach during the portion of the turn when speed b low. It 
has much less effect on the tactical diameter. The results of the 
coasting turning maneuver are presented in Figure 19. Relative
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PtKnographs ot Model 7905-1 fitted with kHctten rudder

FI9. IS Kitchen rudder arrangement

to other turning maneuvers, performance is greatly reduced. 
Figure 20 presents the results of the slopping turning maneuvers 
for an approach speed of 8 kni ts. In general, the thrust vector- 
concepts. that is. the steerable Kort nozzle and the kitchen rud
der. have the best performance. The results of the normal 20-20 
zigzag maneuvers are presented in Fig. 21. Figure 22 presents the 
results of the coasting zigzag maneuvers.

Figure 22 presents the results of the stopping maneuvers. The 
results for stopping maneuvers from speeds of 8 and 4 knots are 
shown. The kitchen rudder significantly reduces the headreach 
during a stop.

Evaluation of concepts
At this time it is not possible to make a definitive prediction 

of the effect of an improvement in ship i-ontrollability on the CRG 
casualty rate. It is useful, however, to make some first-order es
timates which can give some feel for which concepts for improved 
controllability are most likely to be cost effective.

Based on the information presented in the first section of this 
paper, it was shown that an average U.S.-flag tanker could be 
expected to be involved in about three CkG casualties in a 20- 
year life in which improved controllability might be helpful. 
Table 2 shows that the average total cost of these casualties will 
be about $('.6 million, neglecting inflation and not discounting 
to present worth. This does not include the costs assiH'iated with 
the major catastrophies. which for the time period covered oc
curred once in each .‘Kl incidents. Assuming an average of three 
CRG casualties in a 20-year life, the costs of these major ca
tastrophies add an additional average total cost of about $3.5 
million for the baseline 84 (HK)-dwt ship (that is, 3 X Vsn x value 
of ship). This gives an average total cost of about $4.1 million for 
a ship lifetime for CKG casualties in which improved controlla
bility might be helpful. This is about 6 percent of the initial cost 
of the ship and about 1 percent of the total life-cycle costs.

Thus, based on a rather narrow benefit/cost ratio concept, 
improvements in controllability that increase ship cost 6 percent 
or life-cycle costs 1 percent are not justified, but improvements 
that increase ship cost I or 2 percent and life-cycle costs '^10 or 
■Vio of a percent may be justified. Using these groundrules, the 
concepts considered in this study could be evaluated as fol
lows:

Sctwinatic How ana operating diagrams tor a kitchen rudder

Positive benefit/cost ratio:
• Thrust vectoring devices including steering Kort nozzles

and kitchen rudder.
• High-lift rudders.
Once developed, the thrust vectoring devices will have ac

ceptable initial costs and will reduce life-cycle costs due to their 
favorable effects on propulsion performance. They will also have 
the greatest effect on the CRG casualty rate because of significant 
improvements provided in low-speed control, control while 
slowing down and, for the kitchen rudder, reduction in stopping 
distance. High-lift rudders have very small impact on initial and 
life-cycle costs. They will have a much smaller effect on the CRG
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rate than thrust vectoring devices since they improve only low- 
•peed control and not control while stopping or stopping dis¬ 
tance. 

Marginal benefit/cost ratio: 
• Maneuvering propubion devices, including tunnel thrusters 

and active rudders. 
These devices are well developed and have incremental costa 

which should be acceptable. However, their effect on the CRG 
casualty rate will be small since they are effective only at low 
forward speeds. Such devices may well be justified for operational 
reasons for vessels which have to maneuver unassisted around 
piers or up to moorings. 

Negatiut benefit/cost ratio: 
• Twin propellers and rudders. 
• Increased astern power. 
The twin-propeller and rudder concept will unacceptably in¬ 

crease the initial and life-cycle costs of the vessel relative to the 
impact on the CRG casualty rate. With proper design, this con¬ 
cept is effective in the event of a propulsion or steering system 
failure. For other maneuvering situations, however, there is little 
improvement compared with the single-screw baseline. Signifi¬ 
cantly increased astern power for a steam tui bine-driven vessel 
would have too high an initial cost relative to the number of CRG 
casualties in which increased astern power alone would be useful. 
Some consideration should be given to lot ’-cost control systems 
and hardware changes which would minimize the response time 
to an astern command. 

Concluding comments 

The importance of tanker accidents classed as collisions, 

Table S Controllability evaluation maneuver* 

• Turn at approach speed of 8 knots with maximum control forces. 
• Accelerating turn with maximum control forces at approach speed 

of 3 knots and rpm'a for 12 knots. 
• Coasting turn with maximum control forces st approach speed of 8 

knots and zero propeller rpm. 
• Stopping turn with maximum control forces at approach speed of 8 

knots and normal astern rpm's. 
• Normal 20-20 zigzag maneuver at approach speed of 8 knots. 
• Coating zigzag maneuver with maximum control forces and 10-deg 

course change at approach speed of 8 knots. 
• Stopping zigzag maneuver with maximum control forces and 10-deg 

course change at approach speed of 6 knots. 
• Crash-stop maneuvers at approach speeds of 8,4, and 2 knots. 
• Turning maneuvers after loss of steering gear. 

ramminga and grounding* has been recognized for some time. A 
number of research programs and studies have been directed 
the reduction of the casualty rate, or at reducing the conse- 
quences of a casualty. In the course of these efforts, almost no 
consideration has been given to reducing the casualty rate by 
improvement in the inherent ship controllability. The rationale 
ie that human error is responsible for most of these casualties. The 
casualty analysis described in this paper showed that human 
error is a factor in many cases but that - ' "n corrective actions 
are taken soon enough that improv* * in controllability 
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Fig. 1« Rudder away fore# and yawing moment comparison at astern 
Vwtt propulsion ratio 1)--2 

Table 6 Relationship between controllability evaluation maneuver* and typo* of controllability 

Type of Controllability 

Figure No. 

1. Ability to maintain control after 
a. steering failure 
b. propulsion failure 

2. Ability to slow down and maintain 
tleeragrway 

3. Ability to maintain control when 
affected by bank ouction/shecr 

4. Ability to maintain heading control 
in wind and current 

6. Ability to turn more sharply in 
wind and current 

• 6. Ability to obtain additional 
tug power 

7. Ability to maintain control 
while barking 

6. Ability to stop more quickly 

Controllability Evaluation Maneuvers 

Normal Accelerating Coasting Stopping Normal Coasting Stopping Crash 
Turn Turn Turn Turn Zigzag Zigzag Zigzag Slop 

Turning 
After Loss 
Steering 

19 20 21 22 23 24 25 26 27 

X X 

X ::: 
X X 

X 

X 
X X 

X X X X X X X 

X X 

X 

X X 

X 
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FH>-17 Comparison ol paths during a maximum-performance starboard ste sdy turn 
for the baseline ship and alternative concepts for improved controllability 

Fig. 17 (Continued) 
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Plfl-19 Comparison ol paths during 35-dag starboard coasting turning manauvers with dinar ant 
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Fig. 22 Companion ol paths during coasting 
zigzag maneuvers in shallow water: depth/draft 
ratio “ 1.2: approach speed 3 8 knots 

Fig. 23 Comparison ol paths during stopping maneuvers In shallow water: depth/draft ratio ■ 1.2: zero rudder angle 
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would be of value. The casualty analysis also showed that there 
are typical casualty sequences that tend to occur and that these 
involve ship control at low speeds in restricted waters with wind 
and current acting. Based on this, various types of controllability 
were identified. 

The effect of various devices and concepts on the inherent 
controllability of a baseline vessel was also determined. Simu¬ 
lation studies of various evaluation maneuvers were carried out 
using data from model testa and analysis. The evaluation ma¬ 
neuvers were developed based on the various types of controlla¬ 
bility identified in the casualty analysis. The results of the sim¬ 
ulation studies showed that significant improvements in the 
low-speed controllability of the baseline vessel could be made. 
Concepts involving thrust vector control and high-lift rudders 
were most effective. 

A preliminary evaluation of the concepts considered on a 
cost-effectiveness basis indicated that some concept' for im¬ 
proved controllability deserve serious consideration for tankers 
which often operate in restricted water. Thrust vector control 
concepts and certain high-lift rudder concepts are most cost ef¬ 
fective since they significantly improve controllability and have 
a relatively small impact on the ship design. 

Additional efforts are required to develop a rigorous evaluation 
of the effects of improved controllability on the CRG casualty 
rate. Efforts are also required to further improve and confirm the 
performance and practicality of the concepts that have been 
identified as the most cost effective. This effort should be di¬ 
rected at a prototype installation for evaluation. 
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ABSTRACT 

This paper proposes standardized 
shipboard formats for presenting 
information on a ship's maneuvering 
capabilities. The Information is in¬ 
tended for practical use by the ship's 
officers and pilots in handling their 
vessel. Three standardized formats are 
presented: 1) Pilot Information Card, 
2) Posted Bridge Diagram, and 3) Ship¬ 
board Maneuvering Booklet Outline. 
SNAME T&R Panel H-10 (Controllability) 
has developed these concepts with the 
assistance of a broad segment of the 
marine industry. This paper is intended 
to provide the opportunity for extensive 
review by all interested parties in 
order to promote widespread consensus 
so that future national and international 
regulations will be useful and consis¬ 
tant. 

INTRODUCTION 

"...RECOMMENDS to Governments 
that they ensure that the master 
and officers have readily 
available on the bridge all 
necessary data concerning the 
maneuvering capabilities of the 
ship and stopping distances 
under various conditions of 
draught and speed" ^ 

This paper addresses the concepts 
for providing information on a ship's 
maneuvering capabilities as developed 
by SNAME T&R Panel H-10 (Control¬ 
lability)^ The information included 
for practical use by the officers and 
pilots in handling the vessel. While 
the concepts presented here have 
already been exposed to a broad segment 
of the marine industry and have received 
favorable reaction, the Panel has 
developed this paper to provide the 
opportunity for all Interested parties 
to review the concepts. A widespread 
consensus on these standardized formats 
is desirable so that future national 
and international regulations will be 
useful and consistant. 

The International Maritime 
Consultative Organization (IMCO) adopted 

Resolution A. 160 on 2? November 1968, 
in response to international concern 
for the increased risk of collision 
because of the trend toward larger and 
faster ships. The increase in ship 
traffic and potential for collisions 
with subsequent spillage of oil and 
dangerous chemicals provide strong 
incentives to minimize the possibility 
of accidents. The collision accident 
involving the 37,100 DWT SS EDGAR M. 
QUEENY and the 5^-,100 DWT S/T CORINTHOS 
appears to be a classic example of 
maneuvering error (Fig. 1). The 
collision of these relatively small oil 

Resolution A. 160 of the Inter¬ 
national Maritime Consultative 
Organization (IMCO) (1). 

2 -, 
The opinions expressed in this paper 

are those of the authors and do not 
necessarily reflect those of their 
employers. 
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tankers resulted in 26 persons killed, 
11 persons Injured, complete destruction 
of the CORINTHOS, oil pollution of the 
Delaware River and a total of $20 million 
In property damage. A better under¬ 
standing of maneuvering capabilities and 
more pilot-master communication could 
have eliminated this tragedy. 

A later IMCO recommendation 
Resolution A. 209 specified that a 
maneuvering booklet be supplied to all 
ships and detailed the uata to be 
presented. The United States Coat.t 
Guard implemented these ideas In 1975, 
requiring maneuvering Informât .on to be 
mounted on a bulkhead on the bridge of 
all ships entering U.S. waters. This 
attempt to provide the master and pilot 
with useful maneuvering Information was 
met with Industry concern over the 
utility of the Information. 

Another event emphasizing the need 
for such information was the Inter¬ 
national Convention on Standards of 
Training, Certification, and Watch¬ 
keeping for Seafarers held in 1978. 
Knowledge of shiphandling techniques 
was among the required skills where 
training and competence were specified. 

SNAME Panel H-10 (Controllability) 
Is concerned with the whole of vessel 
controllability from ship design to 
underway navigation. While there has 
been much analysis of ship capabilities, 
little emphasis has been put on 
development of this analysis and trial 
information for practical use by the 
master. The Panel decided to examine 
the types of maneuvering Information 
that would be most useful, and to 
determine the best methods for obtaining 
and presenting it. 

The Panel began the project in 1976 
by requesting comments on the needs for 
Information from 135 organizations in the 
marine industry. Of the one third that 
responded, nearly all strongly endorsed 
the need for such information and sent 
comments and suggestions. The Panel 
analyzed the responses and drafted 
proposed informational formats to 
accomplish the indicated needs. These 
proposals were then sent back to those 
who had responded to the first request. 
The Information formats presented in 
this paper are the consolidation of 
those comments. 

The eu.'hasls during development has 
been to step lack and determine what data 
really shouid be presented and In what 
form it should be. The formats generated 
were not limited to Just meeting current 
regulations and In some cases they don't 
oven comply. Basic assumptions are that 
the concepts and presentations should bet 

1. Useful 
2. Standardized 
3« Lasting (But adaptable to tech¬ 

nological changes) 
't. Simple 
5. Inexpensive 
6. Complete 

NEEDS FOR MANEUVERING INFORMATION ABOARD 

"The art of ship handling Inr 
volves the effective use of forces 
under control tc overcome the 
effect of.forces not under 
control."3 

The principal objective for providing 
shipboard information on the maneuvering 
capabilities of a ship is to reduce 
maneuvering errors and thus Increase 
operational ship safety through pre¬ 
planning. 

Ship's officers and pilots have 
traditionally acquired shiphandling 
skills on-the-job under the tuteledge 
of experienced shiphandlers. While 
learning the skill took tins, the 
apprentice had plenty of opportunity for 
experience as most ships possessed 
similar handling characteristics. In 
the 1960's the situation changed 
dramatically as ships of Increasing size 
and speed were built. Ship forms and 
their general characteristics have also 
undergone radical changas within the 
last two decades to the point where 
maneuvering capabilities are quite 
different from one vessel to the next. 

Specific objectives of maneuvering 
information should depend directly on 
personnel needs and abilities to use the 
data supplied. The following questions 
must be consideredi 

1. Who needs the maneuvering informa¬ 
tion and what benefits can be expected 
in terms of increased safety or 
effectiveness of vessel operations? 

2. What information is needed by the 
pilot, the master and deck officers? 

"e ‘ 

3» What are the different users' 
information priorities? 

4. How can information be used in the 
process of ship handling? 

5> What is the best way to make this 
information available to different 
users, and what must bo available for 
"quick reference"? Where will the 
information be needed, i.e., in-the 
person's pocket, posted at some con¬ 
venient spot, lying on the table close 
at hand, in a cabin for study, in the 
chartroom bookcase, etc.? 

froB the SOCREAH ship handling 
facilities near Grenoble, Franco. 
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6. What infonnation Is "vital" and 
what is only "Interestin*"? 

7. How can the information be 
developed? (Tests, calculations, etc.) 

8. What degree of accuracy is 
required? 

9. What cost is reasonable per ship 
class? 

Shipboard maneuvering Information 
is primarily for use by the conning 
officer. It should help him in guiding 
the ship in the following general 
situations 1 

1. Open Seas • Sailing at ordered 
speed in moderate weather or at reduced 
speed in extreme weather. 

2. Port Approach/Departure - Proceed- 
-ing through straits, entrance channels 
and interior channels at appropriate 
speeds, and being prepared to choose 
the best emergency maneuver if needed. 

3« Berthing and Anchoring - Making the 
final slow-speed maneuvers when 
maneuvering at moorings or anchorage, 
often with the aid of tugboats and 
thrusters. 

4. Systems Failure - Maneuvering 
during any of the above situations 
with certain machinery systems failures. 

Ship handling, however, is truly 
an art where the "feel of the wheel" 
or feeling of oneness with the ship is 
all important. Measurement of the 
forces under one's control is nearly as 
difficult as those not under control. 
Often this control must be within the 
confines of channels, rocks, reefs, 
and shoals, which constitute an ever 
present danger and require expeitlse 
in the art of ship handling, bacced by 
an Intimate knowledge of the pilotage 
area and the peculiarities of the 
particular vessel. 

Table 1 classifies ship maneuver¬ 
ing forces into three categories 
according to the potential for their 
effective control by the conning 
officer. The following paragraphs 
describe these forces and information 
about them that would be useful. 

Forces Directly ■Controinbla 

Certain forces are available to 
the conning officer to influence the 
movement of a vessel. Luring the 
1979 New York Harbor Tug Boat Strike, 
for Instance, one of the authors had 
occasion to turn 4 ?09' Spanish motor 
ship with a bulbous bow in Port 
Newark Chumel where it is 685' wide. 
The vessel's dead slow ahead was 7i-8 
knots, and by the begianlng of the 

Table 1 

Forces Affecting Vessel Trajectory 

Forces Directly Controllable 

. Propulsion 

. Steering 

. Ground Tackle 

. Lines 

Forces Under Indirect Control 

. Inertia A Momentum 

. Shallow Water Effects 

. Cushion A Suction from Banks 

Forces Not Under Control 

. Environmental Forces of Wind, 
Waves, Current, etc._ 

turn she had only about 6 or 7 engine 
starts left. Two anchors, each with 
a shot well in the water weren't enough 
to hold the ship's forward surge. The 
several remaining engine starts (stop 
and go) on dead slow ahead were used 
to turn the vessel, the anchors providing 
the braking forces. By the time the 
vessel had a 30° angle to the pier the 
engine was down to one start. It was 
then only used after the compressor had 
built up pressure for two starts. The 
final landing and positioning was done 
with lines. 

In another situation one of the 
authors piloted a Russian tanker 680' 
long with a draft of 36' from the Bay 
Ridge Achorage to Stapleton Anchorage 
in New York Harbor on the ebb tide 
during the spring freshets. The ship 
had fetched up for about If to 20 
minutes (amount of chain is not 
remembered but was probably 6 shots). 
It had no barges alongside and the 
pilot was about to disembark when the 
ship began to drag down between the 
Staten Island shore and other ships. 
It was at least a mile before the 
anchor again fetched up and we were 
able to heave anchor and return to our 
original anchorage. The author is 
probably well remembered for his 
opinions about the matching of Russian 
vessels to their anchors. 

The point of these sea stories is 
that a lot of ship particulars must be 
precisely known by the conning officer. 
The following are comments on forces 
that are under the direct control of 
the conning officer« 

Propulsion, a) Engine Type? Steam 
reciprocating, diesel, steam turbine, 
gas turbine, turbo or diesel electric, 
nuclear, etc., with their various 
limitations, i.e.. diesel limited by 
compressor capacity stated possibly in 
the number of engine starts? excessive 
power at dead slow ahead or astern? 
steam turbine limited by the duration 
of the maximum number of turns astern, 
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number of boilers and In close quarters 
enchanced If the engine can go from the 
ahead to the astern mode and back with¬ 
out signaling stop on the engine order 
telegraph, gas turbines by blow outa, 
etc. ’ 

b) Shaft Horsepoweri 

c) Shafting and Rudder Con¬ 
figuration; these characteristics are 
Important for the mariner: Twin screw 
Inboard or outboard turning, In con¬ 
junction with the distance between the 
screws affects the vessel's twisting 
abilities as well as affecting the 
propeller wash on a single rudder 
arrangement; Single screw right or left 
hand turning indicates tendencies for 
backing to port or starboard respec¬ 
tively; Reversible pitch propeller is 
unable to steer when making way 
through the water if the propeller la 
■t Cr pitch. 

effectiveness of the rudder can be 
demonstrated by turning circle diagrams, 
Z maneuvers, and spiral turns from 
deep water tests. A vessel's demon¬ 
strated ability to perform these 
maneuvers In conjunction with Its size 
and draft can often Indicate a good or 
poor handling vessel, as does one that 
can steer and be controlled at slow 
speeds or with the engine stopped. In 
this regard, it is Important to know if 
a twin screw vessel has a single or 
twin rudder configuration. A thruster's 
horsepower Is important information, 
and should an extended overload 
endanger Its usefulness, the mariner 
should be so advised. 

£rg.wrô laçkle. 
ncluded i 

... This subject Is 
not often included In nautical studies. 
Many times anchors fail to hold a tanker 
being lightered into barges. Anchors 
are also most important in emergencies, 
and when docking unassisted by external 
forces (tugs). Presumably the anchor 
chain of the AMOCO CADIZ broke while 
she was being towed thus contributing to 
that disaster# Because a failure or 
inadequate design can leave the mariner 
in a lurch, the vessel's ground tackle 
limitations must be recognized and data 
developed. 

be anticipated: 

should oe devised to alert the mariner 
to the vessel's kinetic energy In foot 
pounds, or metric equivalent,at various 
speeds, and to further show how quickly 
it can be reduced through friction alone 
or by different maneuvers. 

Curves to indicate the force 
necessary to overcome the effects of 
wind, current and swell when ahead or 
abeam are needed. They can be estimated 
from model tests and mathematical models. 
Methods to reduce a ship's momentum 
should be addressed comparing crash 
stops, turning circles, and rudder 
cycling from deep water tests of the 
Individual ship. 

Shallow Water Effect. This 
phenomenon reduces a ship's speed and 
rpm, causes squat, changes trim, and 
reduces steering ability. Full scale 
shallow water tests of some ship types 
has helped validate the use of model 
tests to predict steering and turning 
ability. Extensive model tests have 
been performed to study squat and trim 
effects, but full scale correlation has 
been difficult to achieve because of 
measurement problems. These phenomena 
seem to be affected by the vessel's 
mean draft. Also, vessels with unusual 
trim at high speeds have been known to 
hit bottom sustaining hull damage. (See 
Reference3) Presently, squat is left 
to the mariner to resolve. A ship must 
carefully reduce speed when passing 
over shoals, when developing largo ship 
waves upon entering shallow water, or 
when losing steering ability. Hopefully, 
better information about squat will be 
developed. Until then, available infor¬ 
mation should be presented. 

in Reft)-jeted^Water . ^The^phenocena1^?* 
bank cushion and suction can be helpful 
when approaching a turn in a channel. 
Upon meeting another vessel In a narrow 
channel, however, cushion, suction and 
Interactions from banks and other ships 
can be very difficult to handle. When 
overtaking in a channel, these inter¬ 
actions can have disastrous effects I 

Lines.* Ships' officers know the 
numbers, types, and lengths of lines. 
A line breaking under tension is a real 
danger to personnel. Fortunately, 
tests have been made and strength data 
of lines is available. Allowance for 
aging and damage to lines must also be 
made. 

Corees Under Indirect Control 

As the ship muras through the 
water there are known effects that, while 
not under direct control, can and must 

Earqes Hot Under Cont-ol 

Forces of the enviionment such as 
wind, waves, currents, etc., are beyond 
the control of the conning officer# 
However, when encountered their effects 
on the ship need to be known. 

Wind will affect the entire free¬ 
board of the vessel. However, the 
inequality of resistance because of the 
distribution of the exposed wind area, 
l.e., location of the ship's house or 
trimmed condition, will often cause a 
turning moment. This is because of the 
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static wind forces and the dynamic lift 
effect of the surfaces acting as salla. 
Under certain circumstances this turning 
mcuent may be reduced by shifting 
ballast. Required rudder angles are 
thus reduced yielding more rudder avail¬ 
able in an emergency and less resistance 
to forward motion. The speed necessary 
to maintain the course is also reduced 
allowing additional safety margins. 
Although not critical, a table indicating 
the optimum forward draft for each after 
draft of a vessel as derived from model 
testing or mathematical models would be 
welcome. 

A large amount of information Is 
thus useful and needed but is, of 
course, difficult to quantify and dis¬ 
play effectively. The Appendix to this 
paper provides a brief historical review 
of maneuvering data presentations that 
have been utilized. It also looks to 
future possibilities and trends toward 
onboard electronic maneuvering pre¬ 
diction devices. 

PROPOSED FORMATS FOR MANEUVERING 
INFORMATION 

"...we can build the safest 
vessels...but, if the people 
that operate the vessels don't 
know what they're doing, or 
what the equipment is for or 
can't use it, or are sloppy 
on the J ob# you've got 
problems I 

This section presents the proposed 
standardized maneuvering information 
formats developed by Panel H-10. These 
formats are based on the many responses 
from industry and numerous panel member 
deliberations that took place since 1976. 

Nearly everyone involved,endorsed 
the need for such information, but 
consensus on what and how it should be 
presented was difficult to achieve. The 
variety of presentations currently being 
used to meet U.S. Coast Guard regulations 
was extensive and the need for standard¬ 
ization obvious. Many responses provided 
substantive contributions. Reference 4 
for instance,was forwarded and analyzes 
the utility of ship trials and proposes 
a maneuvering data booklet. A historical 
review of maneuvering data presentations 
including future possibilities is 
presented in the Appendix to this paper. 

There is obviously an Important 
compromise to be reached between provid¬ 
ing enough useful information in such a 
way so that sifting the pertinent data 
from the interesting is not too big a 
Job to be worthwhile. Therefore, only 
items important to shiphandling should 
be considered. Also, future use of 
onboard computer aids, maneuvering 
predictors and other devices should prove 
effective in providing the needed infor¬ 

mation in useful forms. 

The Panel concluded that the concept 
of three standardized formats is the 
best way to provide useful Information. 
The formats are as followst 

1. Pilot Information Card (Fig. 2) - 
A small pocket card (3i0 x 5i") that 
would contain ship's maneuvering infor¬ 
mation of prime importance to the pilot. 
It provides a minimum of needed informa¬ 
tion noting unusual vessel particulars. 
It would be filled out with any 
additional pertinent data and given to 
each pilot as he boards. 

2. Posted Bridge Diagram (Fig.3*4)- A 
compact diagram in two parts(Each 11 "x 14") 
mounted in a conspicuous and convenient 
place on the bridge. It would contain 
principal maneuvering information of a 
permanent nature for ready reference by 
both pilots and shipboard personnel. 

3. Shipboard Maneuvering Booklet - A 
detailed manual containing information 
and instruction on the ship's maneuver¬ 
ing capabilities. Although it would be 
kept available on the bridge ready for 
quick reference, it is intended primarily 
for longer term study. The standardized 
section outline as shown in Figure 5 and 
use of a looseleaf binder would provide 
a convenient easily referenced 
catalogue of useful maneuvering informa¬ 
tion. A section for added notes by the 
master on the vessel's capabilities 
would also be helpful. Form fill-ins 
could be provided for pertinent informa¬ 
tion such as best headings for a 
Williamson turn. Such standardization 
will also make the booklet useful to 
pilots for augmenting the brief, readily 
available information provided on the 
pilot card and bridge diagram. 

The standardized design of the pilot 
information card and posted bridge 
diagram were drawn from some presenta¬ 
tions currently in use. The general 
design of the bridge format was taken 
from a standardized diagram (Fig. 12 in 
the Appendix), developed by the Oil 
Companies International Marine Forum 
(OCIMF). The OCIMF form satisfied both 
the IMCO resolution and present U.S. 
Coast Guard regulations. Looking to the 
future, Panel H-10's proposed format 
goes beyond present requirements in 
some areas, while omitting some specifics 
in other areas (for this reason the 
gJ-OBOS-gd..diagram cannot be used to 
satisfy the present Coast Guard require¬ 
ments) . 

RAdm. William M. Benkert at the Mari¬ 
time Industry Symposium "Collision 
Avoidance Through Modern Electric Tech¬ 
nology and Vessel Maneuvering 
Characteristics" (5). 
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VESSEL PARTICULARS 
(EX. T-2 TANKER BUILT -42) 

DIESEL BOW THRUSTER 800 HP 
ANCHOR - SHOTS P 

S 80 
11087m) 
(1648m) 

BULBOUS BOW 
LEFT HAND SCREW 
RUOOER AREA - 3% LENGTH X 21m 
MAX. ANGLE -40* P/S 
RATE - 22 SEC. 40*P TO 35*S 
GYRO COMPASS ERROR_°E/W 
BRIDGE CONTROL 
DOPPLER INSTALLED 
RATE OF TURN INDICATOR 

(OTHER UNUSUAL VESSEL PARTICULARS) 

SAFETY FIRST PILOT CARD 

SNAME l/jÿ 
6ZVY %• 

S.S. MANEUVERING DATA 

1_ 
». m-.. . 
_!_! {-* 

1 •s-H»-«. a 

ï 
•— Lwn* -( " ■ ""i 

280.000 TONNES 
OISPL 021m 
BREADTH 42m 

DRAFTS 

EQUIPMENT LIMITATIONS 
(ANY INSTRUMENTATION CALIBRATIONS OF 

INTEREST OR EQUIPMENT FAILURES. ETC.) 

SQUAT EFFECTS (LOADED, EVEN KEEL) 

UNDER KEEL CLEARANCE <m) 2.0 1.0 

SHIP SPEED (Knots) 8 4 8 4 

MAX. SINKAGE BOW DOWN (m) .31 .18 .80 SO 

USE SAFETY MARGINS 

MANEUVERING SPEEDS 

ENGINE ORDER RPM 
SPEED KNOTS) 

LOADED LIGHT 

FULL SEA 
FULL AHEAD 
HALF AHEAD 
SLOW AHEAD 
DEAD SLOW AHEAD 

110 
80 
SO 
40 
30 

18 
8 
8 
4 
2 

18 
10 
6 
6 
3 

DEAD SLOW ASTERN 
SLOW ASTERN 
HALF ASTERN 
FULL ASTERN 

20 
30 
40 
60 

FULL AHEAD 
RPM TO FULL 
AS TERN 20 SEC 

MAX. 16 MIN. 

ASTERN POWER - 60% AHEAD 
TURNING DIAMETER - 1.8 SHIPLENGTHS 

^ MIN. 20 RPM 
MAX. 7 STARTS 

^ IF DIESEL. 
SPECIFY: 

Fig .2 Pilot Information Card 

The principal differences between 
the Panel H-10 proposal for the "bridge 
maneuvering diagram" and the present 
U.S. Coast Guard (USCG) requirements are 
given belovi 

1. The JSCG presently requires turning 
circles to both port and starboard. 
Panel H>10's proposal shows only a 
turning circle to starboard, with a note 
stating that there is no appreciable 
difference between port and starboard 
circle under the specified calm weather, 
no current conditions. 

2. While USCG regulations do not 
require turning circle data for any 
shallow water condition, Panel H-10 
recognized that, in general, turning in 
shallow water results in substantially 
increased turning circle dimensions. 
Approximated shallow water ship response 
should provide an important basis for 
comparison of deep to shallow water 
capabilities and among different vessels. 
Panel H-10 proposes a standard 20 per¬ 
cent of draft under-keel clearance for 
the shallow water data because with this 
clearance the turning circle diameters 
on some vessels have been known to in¬ 
crease almost two fold* In full scale 
trials this is about as close as a 
company will coomit its vessel in tests. 

3« While USCG requires time and 
distance of advance and trans'er required 
to alter the course 90 degrees, with 

maximum rudder angle (and constant power 
settings), Panel H-10 has proposed that 
"swept path" dimensions showing maximum 
advance and maximum diameter in a turn¬ 
ing circle be given; these being- 
operationally more significant. 

4. In addition, Panel H-10 proposes 
turning circle data be for a standard 
35 degrees rudder, for direct comparison 
among different ship's inherent 
characteristics. If the vessel is 
equipped with greater rudder angle 
capability, these turning characteristics 
would be additionally superimposed on 
the graph. 

Although the turning circle diagrams 
are not Intended to be drawn to scale, 
the shallow water diagrams are shown 
significantly larger to indicate their 
greater magnitude. 

Metric conventions have been adopted 
with English equivalents provided on the 
posted bridge diagram. Dual unit pre¬ 
sentations on the pilot card were 
considered, but rejected because of 
excessive clutter. The pilot also has 
the opportunity to write his own 
equivalents directly on the card when 
desired. 

The use of colors in printing the 
standardized presentations is thought 
helpful in making them easy to use. 
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Fig. 5 Shipboard Maneuvering Booklet 
Outline 

T.INTRODUCTION 

II. 

III. 

IV. 

SENERAL DESCRIPTION - For iden¬ 
tification including such items 
as ship name, type, call letters, 
nationality, class (if one of a 
number 0t vessels), date built, 
owners, past owners, past vessel 
names, etc. 

^jfiggs, vigpunr, m 
UNUSUAL FEATURES - Provides 
general and unusual characterlsticJ 
of the ship and visibility 
diagrams. 

A. Dimensions - Length, breadth, 
depth, drafts, CRT, DWT, cubic, 
keel to top of mast or highest 
projection, mast position re¬ 
lative to ship's length, keel 
to bridge, bridge to bow, 
bridge to stern, etc. 

B. Visibility - Limitations when 
light or loaded, at different 
trims, etc. 

C. Unusual Features - Characteris¬ 
tics of bulbous bow, changes 
to vessel since original 
construction (increase in hull 
length, etc.), other items 
related to shape, size, and 
maneuvering capability. 

EQUIPMENT - For indicating type of 
equipment, location, spares 
required, storage of spares 
because of equipment bias or 
errors. 

A- Syro Compass and Repeaters 

B. Magnetic Cogmas? 

C* Radars. Collision Avoidance 
Systems and Transponder System«; 

D- Electronic Positioning Devi 

E. Fathometer 

F. padjus 

PROPULSION SYSTEM AND STOPPINC./ 
STARTING IN DEEP WATER - Describes 
propulsion and stopping charac¬ 
teristics of the vessel in calm, 
deep water situations. 

A. impulsion Plant Description - 
Manufacturer, date of con¬ 
struction, number of cylinders, 
number of boilers, etc., with 
known limitations. 

B. Propellers - Manufacturer, 
material composition, blade 

pitch, diameter, number of 
blades, direction of turn, 
etc. 

C. Stopping and Starting 

1. Crash Stop Data - Full and 
half speed stopping projec¬ 
tions from light and loaded 
conditions compared with 
turning circle projections 
for the same conditions. 

2. Coasting Stop Data - 
Projections of speed re¬ 
duction versus distance and 
time when propeller stopped 
from full speed in light 
and loaded conditions. 

3. Rudder Cycling Stop Data - 
Stopping projections and 
swept path when a program 
of rudder cycling is per¬ 
formed. 

4. Accelerating Data - Tables 
of time and distance to 
accelerate. 

system and turning characteristics 
of the vessel in calm, deep water 
situations. 

A* Rwffler and Steering Machinery- 
Rudder type, position and 
shape, area relative to under¬ 
water cross-section of the 
hull, rudder rate, steering 
machinery characteristics and 
operational alternatives. 

B. Turning Circles - 

1. Turning circle test data - 
Plotted for full and half 
speed in light and loaded 
conditions showing steady 
state circle, advance, and 
transfer, etc. 

2. Kick Turns - Projections 
from stopped and low speed 
conditions. 

3* Course Change Maneuvers - 
Projections at full and 
half speed telling when to 
start and stop a turn to 
achieve a described heading 
change. 

C. Zig Zag Maneuvers - Plotted 
data from zig zag trials 
showing overshoot and other 
parameter relationships. 
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VII. 

VIII 

c-n 
D. Spiral Maneuvers - Data from 

spiral tests plotted to show 
hysteresis effect, etc. 

1. Minimum Ship Speed - Minimum 
speed at which the vessel can 
be operated on a straight 
course with no wind or current. 
(Propulsion plant minimum speed 
limitations should b* noted 
here.) 

SHALLOW AUP RESTRICTED WATER 
MANEUVERING - Develops effects of 
shallow and restricted water on 
maneuvering characteristics with 
reference to calm, deep water 
descriptions in sections V and VI. 

A. Speed and Power Loss - Concepts 
of speed loss and additionally 
available rudder forces 
described. 

B. Bottom Clearance and Trim - Re¬ 
lationship (general and 
specific) of squat and trim 
with speed, water depth, and 
bottom type. 

C. Stopping and Starting 
Çhar»çt;erl3tlcg - Effects on 
calm, deep water characteristics 
described, and projections pre¬ 
sented. 

D. TviMm, flafiraqtgrigusa - 
Effects on calm, deep water 
characteristics described, 
and projections presented. 

YPItiQ HiWiN.P, CTEBENIuMB 
_ - Develops effects of wind, 
current, and waves on maneuvering 
characteristics. 

A. Minimum Steering Speed in Wind- 
Minimum speed at which the 
vessel can be steered on a 
straight course as a function 
of wind speed and direction. 

B. Speed and Power Loss - Effects 
from different directions and 
projections provided. 

C. Bottom Clearance and Irla - 
Wave/swell effects on bottom 
clearance projected for 
guidance. 

D. Stopping and Steering,, 
ÇharaçtçrlaUçs - Effects and 
magnitude of wind, current, 
and waves projected. 

Turning Characteristics - Table 
of effect of wind and current 
on turning with rudder angles 
necessary. 

F. Backing Characteristics 

IX. TUGS. THRUSTERS. GROUND TACKLE & 
OTHEK AUXILIARY MANEUVERING 
Emçss 
A. Tug Usage - Tugs needed under 

different situations, positions 
to avoid hull damage, accelera¬ 
tion and turning moments 
expected, thrust required to 
offset tho effects of wind, 
current and swell, etc. 

B. Thrusters - Manufacturer, date, 
type horsepower, posltlon(s), 
limitations, pivot point when 
thrusting from stopped in 
water, effect on forward or 
astern motion, etc. Maximum 
speed for operational effec¬ 
tiveness of the thrusters 
indicated. 

C. Specifications of Equipment - 
Characteristics and limitations 
in different bottom conditions, 
water depth, wind, or current 
situations. 

1. Ground Tackle 

a. Anchors 
b. Chain 
ë. Windlass 

2. Mooring Lines 

X. EMERGENCY PROCEDURES - Procedures 
to follow or alternative actions 
to perform described for various 
identifiable emergency situations. 
(Many of these system failures 
should come from case records of 
past difficulties and disasters 
with the proposed recommendations 
tested as to their effect). 

A. milwon-lum - Procedure 
described and diagram provided. 

B. Steering Machinery Failure - 

1. Notification procedures 
2. Alternate steering avail¬ 

able 
3. Use of tugs, propellers, 

and ground tackle 
4. Proposals Cor repairs 

C. Engine Failure 

1. Notification procedures 
2. Use of ground tackle, etc. 
3. Proposals for repairs 

D. Vessel Drift Patterns-Probable 
unpowered or unsteered ship 
drifting patterns. 

E. Others 

XI. MISCELLANEOUS 

BSTEPBl.ÇjS 
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APPENDICES - 

A. Pilot Card 

_B. Bridge Maneuvering Diagram 

OSE OF MANEUVERING DATA 

"...And all I ask Is a tall 
ship and a star to steer her 
by" - John Masefield. 

This section shows how the ship¬ 
board maneuvering information can be 
used. The proposed data formats are 
reviewed for their usefulness, acces¬ 
sibility, and simplicity. 

Data Users 

The vessel's master and mates con¬ 
trol vessel movement moot often in the 
open sea and port approach scenarios 
while pilots conn during the port 
approach and berthing scenarios. The 
needs of these two groups are different. 

The master and mates are often more 
familiar with the particular ship than 
the pilots. They are aboard for longer 
periods of time, with more time available 
to study manuals, etc. The pilot has 
more-immediate needs. He may be 
experienced in handling vessels in 
restricted water maneuvering situations, 
but not be familiar with each ship and 
its capabilities. He may come aboard 
and start immediately to work, perhaps 
at night. There is thus little time to 
locate booklets, to study them and 
extract the information desired, or to 
decipher complex diagrams posted in a 
remote corner of the bridge. 

Ship's officers are generally less 
knowledgeable about the maneuvering 
situation. They are ultimately respon¬ 
sible, however, for the ship. They 
must pass pertinent information to the 
pilot and be aware of techniques and 
potential problems. The officers will 
also have occasion to perform maneuver¬ 
ing tasks when pilots are not available. 
They have long periods at sea where they 
can study more extensive documents re¬ 
garding the ship's capabilities and the 
principles involved. 

In addition to ship officers and 
pilots, shipowners, charterers and port 
regulatory officers can benefit from 
vessel maneuvering information. It can 
be used to determine if a certain ship 
can effectively operate in a particular 
trade and harbor/waterway situation. 
During the sale of a vessel this infor¬ 
mation would conceivably be of value to 
insurance underwriters in determining 
any inherent faults of a vessel. The 
need for definitive information for a 
vessel's inherent capabilities should 
also awake a concern by prospective 

builders to ensure specification of 
adequate control requirements in the 
design of new ships. 

Pilot Information Card 

The "Pilot Information Card" in 
Figure 2 contains only specific ship 
information that would be of immediate 
use to the pilot in quickly under¬ 
standing the maneuvering capabilities of 
the ship in its light or loaded 
conditions. 

The standardized format on both 
sides of the small card provides a hand 
holdable reference to the needed data 
during his work aboard and for later 
study and comparison to improve his 
skills. A few descriptive facts of the 
vessel's characteristics and its 
maneuvering abilities give the pilot 
most of what he immediately needs. 
Drafts are, of course critical. Displace¬ 
ment at full draft is an indication of 
vessel inertia. Propulsion plant type 
is also important since it determines 
available backing thrust, time to 
reverse thrust and number of engine 
starts. Maneuvering RPM's *nd their 
estimated speeds are also handy especial¬ 
ly since they vary widely from vessel to 
vessel. 

Unusual vessel particulars such as 
left hand screw. 40° rudder capability, 
etc., would be listed on the pilot card 
to alert the pilot to their presence. 
Reversible pitch or left handed propel¬ 
lers, for instance, demand piloting 
techniques different from those on the 
normal right hand turning wheel. A Kort 
nozzle may affect slow speed maneuvers. 
A bulbous bow must be considered when 
maneuvering in close waters because of 
possible damage to both vessel and dock. 

Under some circumstances exact 
height or vertical clearance is impor¬ 
tant. Dimensions are needed so that 
the effects of trim and draft on clear¬ 
ance can be calculated. General 
dimensions also help the pilot accurately 
estimate distances. 

Knowing the class of vessel, the 
year built, and any past names, gives 
the pilot a reference point to distin¬ 
guish the vessel's characteristics. It 
may be a vessel or type that he has had 
prior experience on and could recall. 
Age might be an indicator of propulsion 
equipment dependability. 

Noting temporary equipment defects 
and limits is particularly useful and 
helps the master fulfill his need of 
informing the pilot of any equipment 
problems that limit capabilities. 

Reasonably accurate squat effect 
data of the vessel in shallow water 
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could b« critical information to the 
pilot. Currently pilots rely on "rule 
of thumb" formulas. The information to 
be provided would still be approximate, 
but would give a better relative guide 
to the squat of the particular vessel 
when compared with similar data from 
other ships with which he is experienced. 

The full speed, deep water turning 
diameter in ship lengths gives the pilot 
a quick index to the turning 
capabilities of the vessel. The rela¬ 
tionship of a vessel's length to its 
turning diameter provides an easily 
recognized "rule of thumb" on the 
vessel's maneuvering capabilities. For 
further detail he can refer to the 
posted bridge diagram. 

Posted Bridge Diagram 

The posted bridge diagram in Fig. 
3 and 4 provides additional, but less 
immediate, information for the pilot. 
The standardized format allows the 
visiting pilot or new ship's officer to 
quickly understand the primary maneuver¬ 
ing capabilities, and compare them to 
characteristics of other ships. Ib also 
provides a document to constantly alert 
masters and mates to maneuvering 
capabilities of their vessel. 

Ship particulars and engine order 
(RPM) speed information is used in a 
similar manner as described for the 
pilot card. Also available is maximum 
rudder angle. 

Bow and stern thruster horsepower 
and ship turning rates in calm 
undisturbed conditions provide a re¬ 
lative measure of the thrusters' 
effectiveness. Time and distance for 
crash stops similarly provide relative 
guides to vessel stopping ability. 
These time and distance estimates can 
further provide useful tools for the 
mariner in performing efficient and 
safe port approach maneuvers. 

Deep water turning circle diagrams 
indicate maneuvering space and provide, 
through the standardized format, a quick 
reference for planning against emergency 
situations. Comparing the turning 
circle with the crash stop gives the 
mariner an understanding of the relative 
distance required. The swept path 
presentation is used because it shows 
the greatest collision distance and 
this can vary considerably from tradi¬ 
tional advance and tranfer definitions. 
Only right turn diagrams are shown 
because the differences between left and 
right turns on most ships is negligible. 

A separate presentation of shallow 
water turning circle information provides 
the mariner with some appreciation of 
shallow water effects. The presentation 
of the swept path, although of standard 

size, is roughly in proportion to the 
dimensional differences to be expected 
in going from deep to shallow water. The 
1.2 water depth to ship draft ratio was 
chosen as standard, primarily because 
of the ESSO OSAKA shallow water trials 
held in 1978 (See reference 6). This 
ratio was the minimum prudent under-keel 
clearance for testing. As more is known 
of the effects of shallow water, the 
mariner can .3 provided with Information 
on behavior a^ different water-depth-to- 
draft ratios . 

Shipboard Maneuvering Booklet 

The "Shipboard Maneuvering Booklet" 
is more of a manual of maneuvering data 
on the particular ship. The booklet 
would permit operating personnel to 
study their ship's capabilities in depth 
over an extended time frame. The booklet 
would always be kept available on the 
bridge for study by watchstenders and 
cadets. Standardizing the outline should 
make the needed data easy to find and 
will also make the booklet useful to 
transient pilots. In the wheelhouse or 
chart room it will be available for 
immediate reference when on-the-spot 
information is required to augment the 
brief information provided on the pilot 
card and bridge diagram. 

In addition to material found on 
the pilot card and the bridge posted 
diagrams, the manual would give a 
thorough description of the capabilities 
and limitations of the steering, 
propulsion, and ground tackle systems as 
.well as methods to be used following a 
system failure. Possible accident 
scenarios could be'posed with suggested 
options. This would promote advanced 
planning for emergency situations. For 
example, will a VLCC such as the AMOCO 
CADIZ back into a wind and sea on the 
port or starboard side, and how effec¬ 
tive and what elements of danger might 
be contained in such a maneuver? 

The booklet at this stage requires 
some further thought and much develop¬ 
ment. The outline proposed is Intended 
to be all inclusive. Standards for 
material to be included will vary 
according to ship type and service. A 
standardized outline with looseleaf 
pages appears to be an attractive and 
practical approach to developing and 
providing booklets that will be useful. 

MASEOVERINQ DATA ACQUISITION AND 
PRESENTATION COSTS 

Costs of providing shipboard 
maneuvering data must be considered and 
balanced with the benefits to be achieved. 
Even with the current state of the art 
of analytical ship model testing and 
full scale trials analysis, it is not 
possible to provide information that 
will precisely say what trajectory will 

2S2 



C-14 

occur under all conditions. Indeed, 
ship handling margins will always be 
necessary since even a small current 
has a tremendous effect which over¬ 
shadows even moderate prediction In¬ 
accuracies. It is possible to 
Inexpensively provide a reasonably 
accurate "relative" measure of a vessel's 
inherent maneuvering capabilities. This 
section discusses how various lata can 
be developed and the relative costs 
Involved. Consistency of the data in 
showing relative capabilities between 
vessels is required, however, if the 
information is to be valuable. 

Data Acquisition Techniques 

Shipboard maneuvering data can be 
obtained through the following technical 
procedures : 

1. Full-scale maneuvering trials, 
2. Free-running model tests with suit¬ 

able scale effect corrections, 
3. Computer simulations utilizing 

captive model test results, and 
4. Computer-aided estimates utilizing 

standardized series test results. 

The following general descriptions 
of these techniques outline their 
characteristics: 

Full-scale maneuvering trials. While 
actual maneuvering data can be obtained 
in ship trials, the accuracy of this 
data is frequently affected by sea 
conditions (e.g., wind and current) and 
Instrumentation. Figure 6 shows an 
example of a turning trajectory obtained 
from recent full-scale trials of the 

ESSO OSAKA carried out in deep and shal¬ 
low water. Although careful full-scale 
trials are highly desirable in acquiring 
accurate maneuvering data, they can be 
quite expensive and dependent on the 
availability of ship-time and instrumen¬ 
tation. 

Fig. 6 Effect of Water Depth on 
Turning Performance (ESSO 
OSAKA trial results in deep 
and shallow water) (6) 

Fig. 7 Rudder Area and Advance 
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RUDDER AREA/(SHIP LENGTH x DRAFT) 

Free-running models. Free-running 
self-propelled models have been used for 
years to assess the maneuvering charac- 
terlstl:s of various ships. Figure 7 
and 8 show examples of advance and 
transfer determined from a series of 
free-running model tests (7). Free- 
running tests are convenient and rela¬ 
tively inexpensive} however, they have 
certain limitations including scale 
effect. Since a greater-than-scaled 
thrust is required in free-running model 
tests, the rudder behind a propeller 
produces a greater-than-scaled force. 
If a rudder Is not behind a propeller, 
the rudder - generates smaller-than-scaied 
force due to the greater wake fraction 
for the scaled model. 

Computer simulations_baaed_on 
captive model tests. During captive 
model tests, a ship model is restrained 
to a dynamometer on a "rotating arm" or 
a "planar-motion-mechanism" and Is forced 
to follow a prescribed path (circular or 
sinusoidal). The hydrodynamic forces 
acting on the model are measured as 
functions of path curvature, drift angle 
rudder angle, and propeller RPM. 
Hydrodynamic data (in coefficient form) 
obtained from a series of captive model 
tests are included in a mathematical 
model, which represents the ship maneu¬ 
vering characteristics by the use of 
yaw-sway-surge-rudder equations of sutlon 
(8). By exercising the mathematical 
model on a digital computer, ship maneu¬ 
vering characteristics can be predicted. 

Figure 9 shows an example of a 
turning trajectory obtained from a 
computer simulation run /hlch was based 
on a series of rotating-arm test results 
(8). Fcr comparison, the full-scale 
trial result Is also shown. 

Computer simulation runs can be 
made using estimated hydrodynamic 
coefficients on the basis of previous 
work on similar hull forms. For example, 
much hydrodynamic data has been measured 
on model tests of large tankers. This 
allows realistic estimates of the 
hydrodynamic coefficients to be made 
using a semi-empirical approach. This 
approach is probably the most promising 
and inexpensive procedure available for 
predicting maneuvering characteristics 
at this time. 

Fig. 9 Turning Trajectory Corre¬ 
lation between Model and Ship 
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Çpmputer-ajded predictions utiliz¬ 
ing previous tests. Computer-aided 
estimates of maneuvering characteristics 
can be made using the results obtained 
in a standard series of model tests (e. 
g., data shown in Figures 10 and 11). 
Equations are determined through the 
least-square fit of these data points. 

KiaDCft AREA/(SHIP IEHGTH x SHIP DRAFT) 

Fig. 10 Comparison Between Esti¬ 
mated and Model Test Predict¬ 
ed Advance 

AXX* AAEAASHIP LENGTH > SHIP DRAFT) 

Fig. 11 Comparison Between Esti¬ 
mated and Model Test Predict¬ 
ed Transfer 

Estimations of maneuvering charac¬ 
teristics can then be made by utilizing 
major hull parameters such asi 

o Rudder angle and relative rudder 
size 

o Block coefficient (Cb) 

o Ship length-beam ratio. 

Forms of these equations are deter¬ 
mined on the basis of the following 
factors : 

1. Theoretical consideration of the 
hydrodynamic forces acting on ships 
under various conditions and 

2. Examination of test results of 
free-running models, captive models, 
and full-scale ships. 

Finally, polynomial equations have 
been developed (7) to achieve realistic 
motion predictions using only a small 
number of parameters. Figures 10 and 11 
show results of estimated advance and 
transfer, respectively using these 
empirical polynomlnals. 

This approach may be effective to 
make minor modifications of existing 
maneuvering data to a new design. 

Eqel.PJment of Maneuvering Information 
Mà-Çoji 

Development of the maneuvering in¬ 
formation for the proposed formats 
would usually be the result of combin¬ 
ing a number of the techniques mentioned 
above. A series of full-scale trials 
will normally be available on the first 
of a ship class. In some Instances 
ship maneuvering model tests will have 
been performed on the design, often 
resulting in a mathematical model for 
the prediction of ship maneuvers. Where 
such information is not available, 
computer-aided estimates using 
standardized series or similar ship test 
results could be used to develop the 
data presented in the pilot information 
card and the posted bridge diagram. 

Tables 2 and 3 summarize the data 
to be prepared and its normal source 
for the posted bridge diagram and the 
pilot information card, respectively. 

Data development costs will vary 
according to data sources and unusual 
characteristics of the ship involved. 
Normal analysis and preparation costs 
range from $400 to $1200 per ship for 
either the single posted bridge diagram 
or 1,000 copies of the pilot information 
card. 

The Shipboard Maneuvering Booklet 
is proposed primarily as a standardized 
outline into which the operator would 
provide information in the amount and 
the level of detail considered useful. 
Costs are thus difficult to project. 
The booklet should, however, provide a 
convenient format to report available 
information on the ship and should not 
be considered an expensive item. 

255 



C-17 

# 

» 

i 

Table 2 Data development for 

posted bridge diagram 

SHIP PARTICULARS - Available in ship 
construction specifications 

TIME AND DISTANCE TO CRASH STOP - 
Measured from builder's trials or 
from full-scale trials during 
normal operation. 

ENGINE ORDER/RPM/SPEED - Partially 
available from ship acceptance 
trials and developed from model 
test resistance data and machinery 
constraints. 

THRUSTERS - Normally available from 
acceptance trials. 

MAXIMUM AVAILABLE RUDDER ANGLE - Defined 
in steering gear specification. 

DEEP AND SHALLOW WATER TURNING CIRCLE 
DIAGRAMS - Partially available from 

full-scale acceptance trials with 
adjustments for conditions based on 
similar vessel's demonstrated 
capabilities . 

CONCLUSIONS AND RECOMMENDATIONS 

1. Information on a vessel's maneuver¬ 
ing capabilities is needed by masters, 
mates, and pilots to minimize the in¬ 
creasingly severe consecuences of vessel 
accidents. Panel H-10 (Controllability) 
of SNAHE has developed concepts for the 
standard presentation of this informa¬ 
tion. These concepts are described in 
this paper to develop a consensus on 
requirements and to set presentation 
format standards. 

2. The major requirement is to develop 
standardized formats for data presenta¬ 
tion from which pilots and mariners can 
quickly learn about a ship's maneuver¬ 
ing characteristics , and compare one 
ship to another. Existing presentations 
of maneuvering data are not all standard 
which makes quick reference difficult. 

Table 3 Data development for 
pilot information card 

VESSEL PARTICULARS - Available in ship 
construction specifications and on 
plans and equipment specifications 

MANEUVERING SPEEDS - Same information 
as Engine Order/RPM/Speed on 

Posted Bridge Diagram 

EQUIPMENT LIMITATIONS - This section to 
be written on by master for various 
temporary equipment problems 

SQUAT EFFECTS - Developed using similar 
ship model tests and empirical data 
on squat effects. 

mariner. 

5. Information to be presented must 
be carefully selected to ensure that 
the mariner is not overloaded with data. 
Three types of data formats are proposed 
to provide a balanced, easy transfer of 
Information: 

o Pilot Information Card 
o Posted Bridge Diagram 
o Shipboard Maneuvering Booklet 

6. Use of the data acquisition tech¬ 
niques proposed results in preparation 
costs of $400 to $1200 each for the 
single posted bridge diagram and the 
pilot Information card. These costs 
are considered to be quite reasonable 
for the potential benefits to be derived. 

7. The shipboard' maneuvering booklet 
requires further analysis to determine 
needed standards. Its use as an out¬ 
line for data presentation should 
provide a convenient format for report¬ 
ing useful information. Standardization 
of this outline makes it simple for 
mariners to reference this data when 
information beyond the pilot informa¬ 
tion card and posted bridge diagram is 
desired. 

3. Absolute accuracy of the data is 
less important than its relative in¬ 
dication of how well the ship can be 
expected to maneuver compared to how 
well other vessels have performed. The 
effects of current, wind, and other 
factors are often very significant and 
overshadow the inaccuracies in maneuver¬ 
ing data prediction. 

4. Standardized presentations of data 
should be both lasting and adaptable to 
technological improvements while re¬ 
maining inexpensive to develop. Recent 
shallow water ship trials and model 
tests, for Instance, provide the basis 
for relatively accurate estimation of 
shallow water behavior. Such predictions 
should be Included for the use of the 
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APPENDIX - HISTORICAL REVIEW OF MANEUVER¬ 
ING DATA PRESENTATIONS 

"The NTSB^ and the Coast Guard 
believe that the lack of maneu¬ 
vering informsi,irn In the 
pilothouse has be?n at least 
partially responslb'.j for errors 
of Judgement that have led to 
collisions. The need l'or maneu¬ 
vering information is particularly 
critical for transient mates and 
pilots on supertankers. It is also 
needed by a pilot or mate on any 
class of vessel with which he is 
not familiar. The purpose of 
these regulations is to provide 
this information for use in 
the pilothouse to reduce errors 
in maneuvering" (9). 

The danger and undersirabillty of 
spilling cargoes such as oil and 
chemicals have become more important 
with the relatively recent basic changes 
in ship types and public sensitivity 
toward preservation of the environment. 
Worldwide concern was heightened in 1967 
when the TORREY CANYON stranded off the 
British Coast. Shipboard and land-based 
personnel safety from accident caused 
explosions are also of increased popular 
concern for both the newer LNG and LPG 
carriers. Ship controllability is one 
of the areas where attention has been 
focussed in order to reduce chances of 
pollution and increase safety. 

IMCQ Recommendatlona. 

In 1968 IMCO officially recognized 
tho need for maneuvering and stopping 
information. A resolution was passed 
which recommended that governments 
"ensure that the master and officers 
have readily available on the bridge all 
necessary data concerning the maneuver¬ 
ing capabilities of the ship and stopping 
distance under various conditions of 
draught and speed" (1). In 1971 IMCO 
offered more specific recommendations 
aimed at "ensuring uniformity in the 
information to be included in the 
maneuvering booklets available on board, 
particularly in large ships carrying 
dangerous chemicals in bulk " (10). 
They also recommended that individual 
countries require on board maneuvering 
booklets, containing specified infor¬ 
mation, and that they be available to 
the masters of large ships. Reference 
11 describes the IMCO recommendations 
in detail. The booklet's content Is to 
consist of two parts: 

Part 1 - Maneuvering data and/or diagrams 
including lowest constant engine rpm at 
which ship can steer, change of heading 

and turning circle diagrams, stopping 
distance from full speed with engines 
stopped and from full speed with applica¬ 
tions of astern power at various levels. 
Copies of the appropriate diagrams should 
be posted on the bridge. 

Part 2 - Supplementary information draw¬ 
ing the attention of masters to several 
points to be considered in relation to 
the safe handling of the ship: effects 
of squat, extent of "blind zone" forward 
created by the forward part of the vessel, 
effective increase in draught due to 
ship motion in a seaway, and a note that 
the quickest method of reducing headway 
is to turn under the influence of full 
rudder, with or without the use of 
engine astern power. 

A number of countries have already 
adopted these recommendations. There 
has also been discussion within the IMCO 
Subcommittee on Safety of Navigation of 
the need to include these recommendations 
in SOLAS 1974 which would make them man¬ 
datory for new vessels. 

V.i.S,. ■.g9ast...Guard...Re.qul remegts, 

While the United States was pursuing 
a Resolution of maneuvering information 
at IMCO, activity was also taking place 
at home. In i960 the U.S. National 
Transportation Safety Board conducted 
a "Study of Collisions of Radar-Equipped 
Merchant Ships and Preventative Recom¬ 
mendations " (12). In the study NTSB 
analyzed collisions involving U.S. vessels 
during the 5 year period 1963-1967 where 
radar was involved - 48 collisions 
involving 96 ships. Following completion 
of these analyses, NTSB sponsored a 
Marine Radar Seminar attended by repre¬ 
sentatives of Industry (marine and 
electronics), CG, MarAd, FAA, MSTS. The 
purpose of the seminar was to obtain 
ideas which could be applied or developed 
for collision avoidance relative to 
radar-equipped vessels. 

Recommendation D. 1 of the study 
is the first national initiative suggest¬ 
ing maneuvering information be posted 
in the pilothouse or bridge on a "fact 
sheet." The recommendation states: 

"The Safety Board also makes the 
following recommendations derived 
from the many worthwhile recom¬ 
mendations made at the seminar" 

"The Coast Guard consider amending 
the vessel inspection recommen¬ 
dations to require vessels to 
have stopping and turning capability 
data at different loading con¬ 
ditions posted on the bridge." 

3- 
National Transportation Safety 

Board 
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The IMCO resolutions, the NTSB 
study and U.S. Coast Guard assessments 
of vessel accidents led the Coast Guard 
to publish a notice of proposed rule- 
making in August 1972 which proposed 
that the operations regulations for 
several classes of U.S. vessels of 
1,600 gross tons or more be amended re¬ 
quiring maneuvering information to be 
posted in the pilothduse. After many 
comments a second notice of proposed 
rulemaking was published in July 1973- 

The requirements, that information 
on the maneuvering characteristics of 
certain vessels be "prominently displayed 
in the pilothouse on a "fact sheet" were 
made applicable to U.S. vessels of 1,600 
gross tons or over in February 1975« 
These same requirements were made 
applicable to foreign vessels of 1,600 
gross tons or more when operating on the 
navigable waters of the United States 

in June 1977* 

These U.S. Coast Guard regulations 
(13) require that vessels of 1,600 gross 
tons and over have the following 
maneuvering information prominently 
displaced on a "fact sheet" in the 
wheelhouse: 

a. Turning circle diagrams showing 
time and distance of advance and trans¬ 
fer required to alter course 90 degrees 
to port and starboard for full and half 
speed using maximum rudder angle and 
constant power settings. 

b. Time and distance to stop the vessel 
from full and half speed while mantaining 
approximately the initial heading with 
minimum application of rudder. 

c. Information on vessel speed as a 
function of propeller shaft revolutions 
per minute for a representative range 
of speeds (or pitch control settings for 
ships with controllable pitch propellers. 

d. Information on the effectiveness of 
any auxiliary maneuvering devices with 
which the ship is equipped as a function 
of ship's speed. Auxiliary maneuvering 
devices include bow thrusters. The 
regulations actually call for "a table 
of vessel speeds at which the auxiliary 
device is effective in maneuvering the 
vessel." 

Maneuvering information is required 
to be provided for both normal load and 
normal ballast conditions. The infor¬ 
mation should reflect the vessel's 
expected performance in calm weather 
(wind 10 knots or less, calm sea),no 
current, deep water conditions (water 
depth twice the vessel's draft or 
greater)i and with a clean hull* Th® 
"fact sheet" must Include a warning 
statement indicating that the vessel'« 
response may be different if weather, 
water depth, hull fouling, draft, or 

trim are different from those to which 
maneuvering data correspond. 

The information on the "fact sheet" 
for U.S. vessels must be verified with¬ 
in six months after the vessel is placed 
in service, or, if corrections are found 
necessary, modified six months after the 
vessel is placed into service and veri¬ 
fied within three months after it has 
been modified. Vessels of unusual design, 
such as semi-submersible mobile drilling 
units, hydrofoils and hovercraft are 
considered on a case-by-case basis. 

OCKIF Maneuvering Fact Sheet 

In anticipation of the USCG rules 
requiring vessels entering U.S. waters 
to have shipboard maneuvering Information, 
the Oil Companies International Marine 
Forum (OCIMF) developed a standard for¬ 
mat for member companies to use. This 
format is shown in Fig. 12. Prior to 
this effort "fact sheet's from each 
operating company were developed and 
presented in widely varying formats. 

Trini ement at Ion of IMCO Resolution bï_ 
Other Countries 

Implementation of IMCO Resolutions 
160 (ES. iv) (1) and A. 209 (VII) (10) 
has varied from country to country and 
some nations have not adopted the re¬ 
solutions. The Federal Republic of 
Germany applied the entire resolution 
to all ships greater than 100 meters in 
length and to all gas and chemical 
tankers. In addition, they added the 
following paragraphs to Part 2 of the 
Resolution (IW): 

(v) "The stopping distance of 
large vessels may be reduced to 
a considerable extent by putting 
the rudder hard-over alter¬ 
natively to port and starboard. 
Reductions of stopping distance 
by 30 to ?0 percent have been 
recorded. 

(vl) It is recommended that ahead 
data be compiled, using an 
approved method, for the stop¬ 
ping distances of a given ship 
for various loaded and/or 
ballast conditions based on 
general Information furnished 
already prior to the vessel's 
coming into service, in order 
to obtain Information and 
details on the vessl's maneuver¬ 
ing and stopping behaviour at 
different engine revolutions. 
The predetermined figures 
should be tested by practical 
methods, as outlined in Part 1, 
paragraph (Hi) of the Recommen¬ 
dation." 

Norway has also implemented the 
resolutions, but with a different site 
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range for application. All ships greater 
than 50,000 gross tons and all chemical 
tankers, LFG/LNG ships and passenger 
ships of 10,000 gross tons and above 
were Included. 

Apparently both Norway aid the 
Federal Republic of Germany were com¬ 
fortable with the provisions of the 
Resolution dealing with minimum maneuver¬ 
ing speed. The United States did not 
adopt this portion of IMCO's recommen¬ 
dation because of the lack of an agreed 
speed criteria for maneuverability. 

When comparing approaches to im- 
plementating the Resolutions, it is 
noteworthy that only the United States 
requires maneuvering information of 
foreign flag ships when in U.S. waters. 
The authors know of no other country 
where the IMCO recommendations are 
required for other than their own ships. 

Pilot-Master Information Exchange 

Program 

Traditional communication between 
master and pilot has consisted of 
minimal verbal information exchange. 
At least one company also provides a 
"Pilot Card" that the master gives to 
the pilot as shown in Fig. 13- Because 
navigation and control of vessels are 
most critical in pilotage waters several 
companies have developed an even more 
detailed scheme for formalized exchange 
of information between the master and 
pilot. The form not only provides in¬ 
formation about the vessel but also 
features Information transfer from the 
pilot. Eight questions about the port 
and proposed passage provide the masters 
with insight into the pilot's actions 
and allow the pilot and master to reach 
agreement before important maneuvers are 
initiated. This form is then filled out 
and signed by both pilot and master. 

These formal Information exchange 
programs seem to have been well received 
by the companies, masters, and pilots 
involved, when conditions allow for such 
exchanges. 

In addition to the questions on 
Fig. 14, the pilot could also pass to 
the master: speeds he will require; any 
navigation restrictions; status of 
navigational aids; expected traffic 
conditions; any other information 
critical to the safe passage; and any 
special requirements he may have. 

Maneuvering Predjctora 

Electronic computers hold great 
promise for the future of onboard use 
of maneuvering data. Automatic Radar 
Plotting Aids (ARPAs) or collision 
avoidance systems already Incorporate 
some trajectory prediction capabilities. 
One great strength of tomraorow's maneuver¬ 
ing predictors is in the training area 

PILOT CAPO ÎAPÏTV PIMT 

OSWEGO HARMONY 
CALL LETTERS- «YÏ OFFICIAL NO. 4311 

LENGTH 111' BREADTH 1»’ DEPTH St* 

ENGINE NINE CYLINDER DIESEL • BULBOUS BOW 

DRAFT f_A-.**- 

PRUDENT NAVIGATION REDUCES ACCIDENTS 

Fig. 13 Marine Transport Lines 
"Pilot Card" 

when not in actual operations. Master, 
mate, and pilot ship handling skills 
could be significantly boosted through 
practice in the variety of situations 
that can be provided by on board simula¬ 
tors. The master, as the one with 
ultimate responsibility, will also be 
able to use the device to project the 
effects of pilot commands and thus help 
make decisions necessary for the safety 
of the ship. 

Dependability and accuracy are still 
problems in the development of maneuver¬ 
ing predictors, but they are coming and 
their applications are many. Reference 
15 has already began to look into stan¬ 
dardization problems with advanced 
maneuvering predictor displays. The 
certainty that these devices will be 
heavily used is evidenced by the general 
popularity of today's computer games. 
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APPENDIX D 

D-l Identification of Relevant Casualty Data 

In order to determine if a correlation existed between casualty and 

maneuvering performance data, a listing of all collisions, rarrmings and ground¬ 

ings which occurred for the five year period from 1975-1979 was provided by 

the Coast Guard. This listing was obtained for the ship and operating condi¬ 

tions listed in Table D-l from the Coast Guard Casualty Data Base, which is 

briefly described in Reference D-l. Only ships with four or more entries were 

considered further. Table D-2 indicates the distribution of number of casualties 

with number of ships; the generally normal distribution of these data is en¬ 

couraging. 

It is clear from the listing of "primary causes" in Reference D-l, that 

many collisions, rarrmings and groundings are due to mechanical failures or. 

other factors which are not related to ship maneuvering performance. Those 

primary causes which might be related in part or in whole to ship maneuver¬ 

ability were identified. These are given in Table D-3. A new, reduced casualty 

list, which was restricted to ships with four or more total casualties and two 

or more maneuverability related primary causes, was developed. This list, 

including ship name, type and principal characteristics, is given in Table 

D-4. Table D-5 indicates the distribution of number of casualties with number 

of ships. 

The ships listed in Table D-4 were sorted to identify ships with identical 

or similar principal dimensions. A total of 13 groups or classes of ships, 

with similar dimensions, were identified. These dimensions were used as input 

to program SMDB to identify corresponding ships in the maneuvering performance 

data file. Only one correspondence of dimensions was found. Seven groups had 

dimensions similar to ships in the maneuvering file, but closer examination 

indicated that there were no other direct correspondences. 

D-2 Applicability of Casualty Data 

The results of this phase of the study were thus rather disappointing. 

It was not possible to establish any correlation between the casualty data 



K 1 ' ' 

D-3 

and the maneuvering data for particular ships or ship classes. Some comments 

on the casualty data analysis are given below. 

The results indicate that few large tanker casualties appear to result 

from poor ship maneuverability. Only one tanker larger than 100,000 DWT had 

mere than one accident which might be related to ship maneuverability. 

At least one class of U.S. flag LNG ships is. known to have poor handling 

characteristics and to have experienced several casualties, but no LNG ship 

casualties were identified in the data base. This is undoubtedly due to the 

fact that most U.S. flag LNG ship operations have occurred during the past 

two years and casualty data for this period had not entered the casualty data 

base at the time the printout was obtained. 

A review of the casualty data indicated that casualties had occurred with 

multiple ships of the same class. Any valid comparison of casualty and ma¬ 

neuvering data would therefore require determining the total number of ships 

in a class and the total number of casualties for ships in this class, as well 

as knowing the maneuvering characteristics of a ship in this class. Identi¬ 

fication of ship data by ship class was beyond the scope of this study. 

Finally, direct correspondence was found for only one ship or ship class 

which appeared in both the relevant casualty data and the maneuvering perfor¬ 

mance data. This was for a class of Lykes cargo ships, the C3-5-37 class. 

No other direct correspondences were found, although some correspondences may 

have been masked by changes in ship name. 

Despite these discouraging results, it is felt that correlation of 

casualty and maneuvering data for given ships and ship classes could provide 

a useful basis for establishing maneuvering performance standards. It would 

be desirable to broaden the examination of the casualty data base, particularly 

by increasing the period of interest from five to ten or fifteen years. 
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TABLE 

SPECIFIED LIMITS 
U. S. COAST GUARD SHIP 

D-l 

FOR SEARCH OF 
CASUALTY DATA BASE 

Period - 

Last five years of available data (1975-1979) 

Types of Vessels - 

Cargo (02)*, Passenger over 100 gross tons (10), Tankships (17), 
Public-passenger (19), Public-cargo (20), Public-tanker (21), 

Public-other (22) 

Flag - 

U.S. Flag only 

Vessel Gross Tonnage - 

Over 1000 tons 

Nature of Casualty - 

01 - Collision with vessel, meeting situation 
02 - Collision with vessel, crossing situation 
03 - Collision with vessel, overtaking situation 
04 - Collision with vessel anchored or moored (use only if not 

docking/undocking) 
05 - Collision with vessel while docking or undocking 
09 - Collision with Fixed Objects, piers, bridges, locks and dam 
11 - Collision with aids to navigation, fixed or floating 
12 - Collision, other than with vessel, NOC (Offshore Rigs - Seaplanes) 

21 - Groundings with damage 
22 - Groundings, no damage (cannot have monetary damage to vessel listed) 

*Number refers to codes in Reference 1 
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TABLE D-2 

STATISTICS OF ALL COLLISIONS, RAMMINGS, 
AND GROUNDINGS FOR FIVE YEAR PERIOD FOR 

SPECIFIED SHIP TYPES AND SIZES 

Number of Casualties 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

Number of Ships 

1 

1 

0 

3 

3 

5 

15 

13 

24 

49 

201 

Total 315 
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TABLE O-a 

PRIMARY CAUSES OF CASUALTIES ASSUMED 
TO BE POTENTIALLY RELATED TO 
SHIP MANEUVERING PERFORMANCE 

1. Personnel Fault (01-08, 11) 

2. Storms, Heavy Weather, Adverse 
Weather (12, 13) 

3. Unusual Currents (14) 

4. Shear, Suction, Bank Cushion (15) 

5. Restricted Maneuvering Room (17) 

6. Insufficient Horsepower/Inadequate 
Tug Assistance (36) 

o Misjudged effects 
o Maneuvering without proper 

assistance 

o Gale force winds 
o Small craft warnings 
o Large swell 

o Erratic current 
o Strong/narrow channel 
o Strong surge 
o Agreement reached 

o Narrow channel 
o Navigating too close to shore 

o No tugs available 
o Not enough tugs ordered 
o Unable to control tow 
o Other 
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TABLE 0-4 

LISTING OF SHIPS HAVING TWO ON HONE CASUALTIES 
POTENTIALLY RELATED TO SHIP MANEUVERING PERFORMANCE 

Ship 
Official 
Number 

Ship 
Name 

Displacement 
(full load) LBP Beam 

Tons (m) (m) 

550520 

536671 

243406 

21391 

57370 

19263 

222512 

201842 

529399 

278853 

203978 

202542 

Roger M. Kyes 

Almería Lykes 

Richard J. 
Reiss 

John A. Kling 

Triumph, Convoy, 
Russell 

Marine Chemist 45906 

Adam E. Cornelius - 

Unknown 

202 23.8 

220 32.3 

184 18.3 

167 17.1 

194 27.1 

198 22.0 

Wiliam G. Mather, 
Nicolet 

159 18.3 

289873 

264391 

357149 

Marjorie Lykes 

Sparrows Point 

El Taino, 
Caguas * 

22880 

30200 

173 21.0 

208 21.3 

516600 Delta Uraguay, 
Del Valle 

19285 148 21.3 

297384 

247490 

Mormacrigel 

Marine Angle, 
McKee Sons 

190 21.8 

561453 

203582 

242426 

559623 

Green Harbor, 
William Hooper 

Henry A. Hawgood,623Í4 
W.W. Holloway 

Monmouth 36925 

Green Valley, 62314 
Button Gwin¬ 
nett 

243 30.5 

196 22.6 

243 30.5 

243412 Clarence B. 
Randall, Ash¬ 
land 

21810 184 18.3 

Draft Type 
(m) Ship 

Number 
of 

Related 
Faults 

8.5 BLK 

11.9 CNT 

7.3 BLK 

8 

7 

7 

6.3 BLK 7 

6 

11.0 

8.3 

TNK 

BLK 

6 

6 

6 

6.6 BLK 5 

9.2 CAR 

8.0 BLK 

5 

5 

5 

9.5 CAR 

8.2 BLK 

5 

4 

12.4 BLK 

4 

4 

10.15 TNK 

12.4 BLK 

4 

4 

7.6 BLK 

BLK: Bulk Carrier, CNT: Container. TNK: Tanker, CAR: General Cargo 
PASS: Passenger Ship, TW: Twin Screw, STW: Stem Wheel, TUG: Tug Ship 

1 

! 

, 111111111 "nii-i““'-*- - f... >>i 

.................... 
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TABLE D-4 (Continued) 

Ship Displacement 
Official Ship (full load) 
Number Name Tons 

280946 Arthur B. Homer 41800 

295249 Gulf Banker 11367 

528567 Edger M. Queeny 46243 

536500 Doctor Lykes 55660 

226276 George M. 
Humphrey, 
Consumers Power 

2^8326 Archers Hope, 
Sharon 

287103 Jean Lykes 22880 

266534 Wolvering Mariner 22636 
George Walton 

556139 Saturn 

243911 J.H. Hillman,Jr.,22309 
Crispin Oglebay 

249354 Scott E..Land, 
Thomas F. 
Patton 

214747 Eugene W. 
Pargny 

243685 John T. 20925 
Hutchinson 

269028 Golden Bear, 30927 
Lyman Hall 

276270 Esso Lexington, 51549 
Exxon Lexington 

517217 Robesca 

530141 China Bear 44606 
Austral Rainbow 

242260 Benjamin F. 24975 
Fairiess 

261423 Atlantic Navi- 41507 
gator, Cove 
Navigator 

LBP Beam 
(m) (m) 

246 22.9 

143 21.0 

192 27.4 

220 32.3 

179 18.3 

200 20.7 

173 21.0 

161 23.2 

114 16.6 

184 18.3 

178 21.8 

177 18.3 

184 18.3 

161 23.2 

209 28.4 

221 30.5 

190 20.4 

191 25.9 

Number 
of 

Draft Type Related 
(m) Ship Faults 

8.6 BLK 4 

9.8 CAR 4 

11.2 TNK 4 

11.9 CNT 4 

6.6 BLK 3 

8.2 BLK 3 

9.2 CAR 3 

9.6 CAR 3 

5.9 TNK 3 

24.8 BLK 3 

7.6 BLK 3 

BLK 3 

7.3 BLK 3 

9.6 CAR 3 

11.8 TNK 3 

3 

10.7 CNT 3 

7.6 BLK 3 

10.9 TNK 3 
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TABLE D-4 (Continued) 

Ship 
Official Ship 
Number Name 

Displacement 
(full load) LBP Beam 

Tons (m) (m) 

Number 
of 

Draft Type Related 
(m) Ship Faults 

529795 Overseas Alaska 74401 

550954 Hans-Hel 

559035 San Houston 57082 

207981 William B. Dick¬ 
son, Merle M. 
McCurdy 

257381 Esso Suez 35200 
San Marcos 

276121 Socony 50 
Mobil Champlain 

521866 American Mail 31995 
President 
Cleveland 

244855 Fisher's Hill 33946 
American Trader 

247757 Camp Charlotte 34011 
Louisiana Brim¬ 
stone 

289699 American 21053 
Challenger 

577636 Neveda 33900 
Charles Lykes 

202770 Frank C. Ball 
J.R. Sansibar 

244460 Chancellorsville 31522 

248239 Marine Falcon 32080 
Borinquen 

264652 Tar Heel Mariner 13409 
John B. Water¬ 
man 

26574£ New Jersey Sun 

265762 Chicago Socony 5010 
Mobil Chicago 

216 32 13.2 TNK 

243 30.5 11.6 BLK 

179 17.7 6.4 BLK 

2 

2 

2 

2 

183 25.2 10.2 TNK 2 

91 13.2 - TW TNK 2 

178 25.0 10.7 CAR 2 

184 22.6 10.0 TNK 2 

.178 24.4 10.2 TNK 2 

161 22.9 

195 31.1 

182 17.1 

172 24.4 

200 23.8 

161 23.2 

9.6 CAR 2 

9.8 CNT 2 

6.4 BLK 2 

10.2 TNK 2 

9.2 TW TUG 2 

9.6 CAR 2 

187 25.6 10.8 TNK 2 

89 13.2 4.8 TW TNK 2 
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Ship 
Official 
Number 

266910 

270025 

282772 

287A16 

291026 

5301A5 

532410 

552395 

564002 

209185 

225875 

241390 

245025 

245225 

248702 

257395 

264136 

264207 

269187 

270179 

mm 

TABLE 0-4 (Continued) 

Ship 
Name 

California 
Texaco Cali¬ 
fornia 

Eastern Sun 

John Lyk'es 

Leslie Lykes 

African Sun 
Cape Avinof 

Lash Atlántico 

SL-181 

Displacement 
(full load) 

Tons 

48401 

22880 

22892 

20110 
( 

44606 

34628 
Sea-Land Economy 

Paul Thayer 25746 

Sam Laud 28770 

Col. James M. 
Schoonmaker, 
Willis B. Boyer 

Delta Queen 

Geo. Whitelock II - 

Hanging Rock 19690 
Seattle 

Newberg 
Delta Coneyor 

Marine Lynx 21987 
Transcolumbia 

(For: LST-1063) 
Polaris 

John G. Munson 34700 

Arthur M. 34000 
Anderson 

Detroit Edison 29555 

P.W. Thirtle 70553 
Baltimore 
Trader 

LBP Beam 
(m) (m) 

209 27.4 

187 25.6 

173 21.0 

173 21.0 

165 22.9 

221 30.5 

206 29.0 

186 20.7 

188 20.7 

183 19.5 

76 17.7 

74 11.3 

144 21.8 

151 21.8 

229 22.0 

228 21.3 

202 22.0 

235 31.1 

Number 
of 

Draft Type Related 
(m) Ship Faults 

11.4 TNK 2 

10.8 TNK 2 

9.2 CAR 2 

9.2 CAR 2 

9.4 CAR 2 

12.4 CNT 2 

10.4 CNT 2 

7.8 BLK 2 

8.3 BLK 2 

6.8 BLK 2 

STWPASS 2 

3.8 TNK 2 

9.2 CNT 2 

2 

9.9 CAR 2 

2 

8.1 BLK 2 

8.0 CAR 2 

8.0 BLK 2 

12.2 TNK 2 
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TABLE D-4 (Concluded) 

Ship 
Official 
Number 

276034 

277805 

277935 

280564 

281702 

287875 

504982 

516542 

522650 

530138 

530142 

552818 

556460 

567835 

571049 

573093 

588001 

Ship 
Name 

Displacement 
(full load) LBP Beam 

Tons (m) (m) 

Gulfprince 44840 

Kings Point 43125 
Texaco Wisconsin 

Saroula 
Sargula 

James Lykes 22892 

Achilles 52302 

Oregon 22629 
Mormactide 

Stella Lykes 21840 

Chicago 32900 
San Juan 

Hormacstar 
Jacket 

Golden Bear 
President Grant 

Philippine Bear 
Austral Moon 

Sea-Land 
Consumer 

H. Lee White 

Great Land 

Zapata Patriot 
Patriot 

Antona 
USNS Jupiter 

Overseas New 
York 

44606 

44606 

38742 

40810 

31762 

44150 

33900 

106496 

173 21.0 

208 28.4 

161 23.2 

157 23.2 

201 23.8 

221 30.5 

206 29.0 

210 23.8 

224 28.0 

209 25.6 

195 31.1 

261 32.2 

Number 
of 

Draft Type Related 
(m) Ship Faults 

192 27.4 10.9 TNK 

192 27.4 10.9 TNK 

9.2 

11.5 

9.6 

10.0 

9.2 

CAR 

TNK 

CAR 

CAR 

CNT 

221 30.5 12.1 CNT 

10.7 CNT 

10.4 CNT 

9.1 BLK 

CNT 

10.5 TNK 

9.8 CNT 

15.0 TNK 

2 
2 

2 
2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

—M. 
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TABLE D-5 

STATISTICS OF CASUALTIES WHICH ARE 
POTENTIALLY RELATED TO SHIP MANEUVERABILITY 

Number of Casualties 

8 

7 

6 

5 

4 

3 

2 

Number of Ships 

1 

3 

4 

6 

10 

30 

SB 
Total 112 

REFERENCES 

D-l "Coding Instructions for Commercial Vessel Casualties," U.S. Coast 
Guard (G-MA) Headquarters, 1976, Washington, D. C. 

Mnwii’-.niii iimilililililH 
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APPENDIX E 

LISTING OF SHIPS AND DATA CURRENTLY 

IN THE SHIP MANEUVERING DATA BASE 
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APPENDIX E 

All data for all ships currently contained in the ship maneuvering data 

base are listed in the following table. As noted in the text, each ship is 

identified’by its code number rather than by the name. The coding for these 

data are described in Table F-3 of Appendix F. 

ORDER OF SHIPS IN DATA BASE 

Ships 001 - 299 

Ships 300 - 325 

Ships 326 - 375 

Ships 376 - 425 

Ships 426 - 500 

Ships 501 - 590 

Ships 591 - 603 

Pages E-3 - E-76 

Fages E-108 - E-114 

Pages E-76 - E-88 

Pages E-114 - E-123 

Pages E-88 - E-105 

Pages E-123 - E-140 

Pages E-106 - E-108 
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w 

«»«»» SHIP » I t»««« 
(T 
• 
» 

• IRENSION N4TN NHBR TYPE DISP IBP* L04X RF4H DRFT TRIM tULt SOIS SSHP SRPH 
19.0 1.0 2.0 373.0 330.0 347.0 33.3 24.S 0.0 0.0 381.0 34.0 90.0 

• 
• 
• 

RUDDER* PROP SSPD RDAR PDI4 ASHP RDST EHGN PROP LAT4 LCAX UNUV TRLC 
13.0 140.0 9.2 9999.0 2.0 1.0 4.0 42.3 -24.0 1.0 2.0 

t 
• 
• 

TURNING SPOT SPDF RUDT 4DVT TRNT DIRT FRPP 
14.2 9999.0 -33.0 10.3 3.3 11.3 9999.0 

i* 
»« 
» 4 

1475 »999717 -337¾ 1578 47® IO.Ï-999970 ~ ~ 

STOPPING SPDS SHPS RUDS TDIS HRCH SRCH TINS TIHR 
It 

• 4 

It 

14.2 999470 Ï76 Ï4.Jt999.0 9979.0 5575 5575 

ZIG-ZAG SPDZ RUOZ 0VS1 OVSF OUSU KPRH TPRH PERD 
I« 

1» 

• • 

Hi475 Í57Õ 8To ITTOTfpTTó 4999.5 4999.4 071 

It 

«• 
a« 

*9ït4 SÏÏ2 t**H 

DIHENS ION NATN NHBR TYPE DISP LBPX LORX BERN DRFT TRIH DUUD «DIS SSHP SRPH 

Í” 
14 

- IT.®-57o-570 139.6 3 SO. 5 UTT®-5373-Tl-575- 075~38f70 'll:«* 9070" 

RUDDER. PROP SSPD RDAR PRIA RSHP RDST EHGN PROP LATA LCAX UHUV TRLC 
157¾ "T*0.0-*77-*m;o-27¾-IT®-T7Í-«71-^7«-T:«-37T 

TURNING SPOT SPDF RUDT A!WT TRNT KIAT FRPN 

STOPPING SPDS SNPS RUGS TDM HRCH SRCH TINS TIHR 
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It.? tttf.O 0.0 J4.i W*.0 »»»».0 II.» 4t.O 

SHIP « 

PIHCHSIOH, 

S ***** 

MATH 
TsTT 

NH*R TYPC PIS* l»P* t-OM »r»w-55£I-T"*" .0*”L* 
—^—-. 2~0 -* - • * A ******** a Aa •% * A. A I . A 0999. A 209.0 30*0 

3.0 20«.0 313.0 9?*f.O 

RUDDER. PROP SSPD ROAR_PDI*_ **Jf_PP*I_ 
- 134 fl>0 a,4 tfff.o tfft.o 

TURHING SPOT SPPf_SUM ftBSI-1RHI 

EM8H 

4P.2 

PROP 

U.4 1.0 P99P.0 208.0 

lATA LCAX MHMU TRLC 

30.0 
_SRP»L 
82.0 

1.0 1.0 PPPf.O 9PP9.0 

DIAT FRPH 

4.0 2.0 

14.S 999*.0 38.0 
18.4 9999.0 -35.0 

10.9 
12.0 

4.0 
4.9 

13.1 9999.0 
12.7 99*9.0 

STOPPING SPDS SHPS 
14.8 9999.0 

rUSI" 
0.0 

TBTÏ-HRÎH-SRCH~ 
42.4 *999.0 9999.0 

Tïhî-TThT 
24.9 217.0 

:: 

I 
i. 
r~ 

***** SHIP » 4 ***** 

OIHCNSION NATN 
4.0 

"ShFr 
4.0 

TW 
8.0 

TTSf—Lifx 
44.0 241.0 

LOAX 
244.0 

IFÄtT 
32.3 

drM 
8.4 

"íWTh" 
1.0 

toot 
0.4 

"dW 
41.0 

~sîhp sRfsr 
22.0 114.0 

RUDDER. PROP "sspF" 
19.1 

Soar 
3S.0 

TïïTÂ—SIhT 
4.0 9999.0 

■RDir 
2.0 

fHGir 
3.0 

-PROP" 
1.0 

TÃTÃ iCax 
47.7 *999.0 

UNUV 
1.0 
mr 

2.0 

TURNING SPOT SPDF RUDT AOUT TRNT 
9999.0 9999.0 -38.0 4.3 4.0 
9999.0 9999.0_-20.0 7.4 4.8 
9999.0 9*99.Ó -10.0 9.8 

DIAT FRPH 
4.8 9999.0 
P.8 9999.0 

8.0 11.8 9999.0 

H 

? 

***** SHIP I 

DIHENSION 

7 ***** 

NATN NH»R 

RUDDER. PROP 

TURNINO 

-Î57T- 

SSPD 
T*rr 
SPOT 

■mr 
RDAR 
-H7T 

SPDF 

TYPE DISP LPPX LOAX 
375-3ÍT5 5ÏÎ7Ô JÍÍTÔ- 

ASHP RDST ENON 

REAM 
Tîrr 

DRFT 
~rr 

TRIM 
TSTy 

PDIA 
-r.T'WTTo 

RUDT AOUT 
17.1 9999.0 18.0 
17.1 9999.0 -18.0 8.1 

THT 

TRNT 

PROP 
-nr 

"srr 
3.4 

Try 

DIAT * FRPH 

LATA 
TOTT 

SUL* 
—rr 

DIMS S8HP SRPH 
Tyro—vr.tr _i trrr 

LCAX 
“irr 

UNUV 
1.0 

TRLC 
Tr 

4.2 ♦ppyTT 
8.7 99*9.0 

TFis hrch srch 
19.9 9999.0 9999.0 

STOPPING SPDS SHPS RUDS 
17.1 9*99.0 0.0 
14.9 9999.0 9999.0 43.0 9999.0 9999.0 9999.0 311.0 

TIHS 
7.1 

TIHR 
103.0 

»»»«« SHIP_*_« »«««» 
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ZIV-ZM SPDZ RUOZ 0V3I 
7.0 10.0 4.0 

OVSF OVSM KPRH TRRH PFRD 
4.0 f»»7.0 »»»».0 ??»?.0 »?»».0 

***«» OHIO 0 10 MM« 

/C 
1 
1 

-BTHcmmm—mmi—nkvk—me—mv—ewe—m*y ítaa—iserr—mu—muí—wi?—sew—srph- 
20.0 10.0 3.0 23.0 104.0 1»4.0 24.3 4.2 22.0 1.0 44.0 11.0 110.0 

« 
■ 
• 

" RUDDER. PROP SSPD RDAR PDIA ASHP ROST EHGM PROP LATA LCAX UMUU tSCS 
17.7 22.0 9.0 »»»».0 3.0 3.0 1.0 23.7 -7.0 1.0 2.0 

f 
• 
• 

TURNING SPOT SPDF RUDT ADUT TRNT DIÄT FRPH 
»»»».0 9f»».0 35.0 4.3 2.4 4.4 100.0 
»»»».0 »»»».0 -33.0 3.2 2.2 3.0 100.0 

• • 
»4 
• * ««••* SHIP 0 1» **««* 
«> 
• 0 
It 

DIMENSION NATN NHBR TYPE DISP IDPX LOAX DEAN DRFT TRIM BULO DDIS SSHP SRPH 
1.0 17.0 2.0 205.0 »»»».0 »»»».0 »»»».0 »»»».0 »»»».0 »»»».0 »»»*.0 32.0 04.0 

•• 
«» 
• • 

RUDDER. PROP SSPD RDAR PDIA ASHP ROST ENGN PRO. LATA LCAX UHWV TNLC 
15.7 »»»».0 »»»».0 »»»».0 »»»».0 3.0 »»»».0 »»»».0 »»»9.0 »»»».0 2.0 

" 
»• 
I« 

STOPPING SPDS SHPS RUDS TDIS HKCH SRCH TIMS TIHR 
15.» »»»».0 0.0 32.3 »»»».0 »»»7.0 *.2.3 *»»».0 

n '19.» f»>».0 0.0 24.» »»»'».0 »>»».0 11.1 »»»».0 
•« 

■f**»» OHrpI 36 XiXif 

DIMENSION NATN NN»R TYPE DISP LHP* l OAX REAM DRFT TRIM DtILR Dl'IS SSHP SRPN 
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14.0 fm.o «.* »ff*.© *w.o mt.o t.o om.o mt.o t.o 2.0 

TiiRNINO SPOT »PDF 
14.0 mt.o 
14.0 mt.o 
14.0 tm,o 

RUDT 
33.0 
33.0 

4DVT TUMI 
12.4 tttt.O 
11.3 tttt.O 
J-l-t Fttt..^. 

14.0 tttt.O '33.0 10.4 tttt.O 

DIAT FOPN 
t.4 tttt.O 

10.2 tttt.O 

t.S tttt.O 

-UP-«P_ SPDZ AU5J_PV»1_ 
14.0 20.0 17.0 

OV»F OVSM KPAN_TPAfl._PIRO 
14.0 0.0 tttt.O tttt.O 7.0 

***** SHIP » 23 ***** 

_DIHEHSIOH 

RUDDER. PROP 

_HATH 
4.0" 

NHDR 
-23.0 

TYPE DISP LDPX LOAX 
Î7? 2'4 if. Ö TfáTOWtTy 

REAH 
-4Ï7T 

DRFT 
TtTST 

TR1N 
6TÏ" 

SUL* DOIS SSHP 
“T7Ó-T45.Ô ttt^Ti' 

SRPH 
-tfOTO- 

SSPP RDAR 
14.0 109.0 

PDIA ASHP 
0.8 tttt.O 

EHOH PROP LATA LCAX UNUV 
2.0 ttttTo-l"o tttt.O tttt.O tttt.O-270“ 

RDST TRLC 

TURH1H6 SPDT 
13.0 

Jt«!_EMI_ROW T_LEMI_C.IM_EBUL 
3.4 33.0 11.4 tttt.O 7.2 tttt.O 

-US.-.ZM_«£B1—aai_oysi_ov¿F_buss KEEM_IEEE_Mit¬ 
ts.4 20.0 11.0 13.0 5.t 0.3 -3.0 t.S 

I.. 

***** SHIP t 24 ***** 

DIHEHSIOH HATH_HHDR TYPE PISP_IPPX LOAX 
1.0 

RUDDER. PROP 

_TURHIHO 

24.0 

RDAR_ 
14.0 105.0 

2.0 243.0 312.0 tttt.O 44.4 It.3 
REAM PRET TR1H PUL» DDI8 SSHP SRPH 

0.0 1.0 243.0 tttt.O 80.0 

SSPD _PD1A ASHP RD8T EHOH PROP 

13.0 

Z10-ZA0 SPP2 

SPDT 3PDF 

8.S tttt.O 

RUDT_APVT 

2.0 tttt.O 

4.0 

_ RUPZ 
13.4 20.0 

33.0 

0VS1 

TRHT 
Ï1.5 mt.o 

DIAT 
—sTfTm 

1.0 
1ATA AÇAX_UHHW_ 
ttt.O tttt.O tttt.O 

TRLÇ 
5.0 

7.0 
OVSF 0U8U KPRH TPRH 
S.O 3.4 -1.1 l.S 

.EEES.- 
10.4 

***** SHIPl ft té**« 

DIHEHSIOH HATH 

RUDDER. PROP 

3.0 

SSPD 

HHPR 
25.0 

TYPE_D18P LDPX 10AX 
- 2.0 140.0 240.0 274.0 

PEAH 
-4270- 

RDAR PDIA 
17.2 42.0 7.0 

-MIL¬ 
IS.o 

RPST 
—S7o 

EHOH 
-l-.T 

PROP 
i’» 

DRFT 
~Ti7T 

ATA 

TRIH 
-yrr 

PUI.P DD1S 
-rry-ftSTo" 

SSHP SRPH 
"24.0 11274' 

LAY 
-»4.T 

LCAX 
-=i7y 

UHUV TRLC 
47 0 ttttTo 

TURHIHO SPDT_ SPDF_RUDT 
'14.4 tttt.'O 3573 
.4.0 tttt.O -34.0 

ADVT TRHT DIAT FRPH 
-'s'.l-íTiTmTo'tttfTT“ 
8.8 3.2 tttt.O tttt.O 

STOPPIHO SPDS SHPS 
13.S 100.0 

■ruds- 
0.0 

"Torr 
4S.0 

'HlÍH- 
48.8 

"SRCH- 
10.0 

tu»—riwr 
14.4 tttt.O 

***** SHIP • 24 •*••• 

-dIhehs ÍÕH TTaTh- 
3.0 

HHir 
24.0 

ttpi—dtsp—cifs—nrar 
2.0 122.0 243.0 23t.O 

"UTOT 
40.0 

wr 
13.1 

Timr 
0.8 

Tan—ftrr 
8.S 144.8 

TSflp—sipir 
24.0 112.0 

RUDDER. PROP Tspd- 
17.3 

"ASHP 
8.7 

-ROST 
3.0 

EHOH 
1.0 

-pior 
t.o 

LATA 
12.0 

TíÃx- 
-t.o 

TrDT 
2.0 tttt.O 

RDAR 
93.0 

PDIA 
4.t 
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TURNING SPOT IPDF RUDT AOUT 
14.S Ttff.O 39.0 «.9 
14.0 *999.0 -39.0 A.7 

TANT BIAT FR9H 
3.3 9999.0 9*99.0 
2.0 9999.0 9*99.0 

STOPPING SPDS SHPS 
lé.4 100.0 

RUOS 
0.0 

T9IS 
40.3 

HRCH 
40.3 

SRCH 
U.7 

TINS TIHR 
13.4 9999.0 

»»»»» SHIP > 37 ««»»» 

DIHINSION NATN 

_5jJL 

NNSR 

JltSL 
TTPf 

.7.:9. 
0I9P 
144.0 

l»PX 

.323--0- 

LOAX IE AN 
43.0 

DRFT 

-UiL 

TAIN 
0.0 

•ULS 

-Oil. 
OBIS 
310.0 

3SHP 
33.0 

BRPH 
119.0 

RUDDER. PROP SSPD 
14.7 

RDAR 

*1--L 

PBIA 
4.7 

ASHP 
17.0 

RDST 
9.0 

ENON 
3.0 

PROP 
1.0 

LATA 
31.0 

LCAX 
-7.0 

UHUV TRLC 
3.0 9999.0 

TURNING SPOT BPBF 
14.4 9999.0 

RUBT 
39.1 

•TOPPING 

~i4.4 >*>f75 ^iyrr 
SPDS SHPS RUBS 

ABUT TRNT BIAT FRPN 
8.3 3.4 9999.0 9999.0 
975-J.5-9W.6M997V 

1T.5 ' 16075- ~V7V~ 
TBIS 
3Í.5 

HRCH 
-UTT 

SRCH 
~~C7T 

TINS TIHR 
14.^949979- 

DINENSION NATN 
• STÕ- 

NHBR 
ÍS.T" 

TTPf 
ny 

DISP LBPX 10AX 
TS.i 239.0 244.0 

BEAN 
34.9 

DRFT 
TÎTF 

TRIH 
—î7«r 

BULB OBIS 
“Õ7Í 13270“ 

SSHP SRPN 
ToTS TiSTo“ 

RUDDER. PROP SSPD_ RDAR 
ï771 W.V 

PBIA 
474 

ASHP 
“fT.tf* 

RDST 
_ï7r 

ENON 
“T79- 

PROP 
-17¾- 

LATA 
-Ï79- 

LCAX 
-476“ 

TRLC 
rnnw.Tr 

TURNING SPOT SPDF RUDT ADVT TRNT PIAT FRPN 
-14.AT99P74—35.«-T.Í-3.-9-7999.9 99947¾- 

12.8 99*9.0 -34.0 7.4 3.0 9999.0 9*99.0 

II 
>1 
II 

14.4 100.0 0.0 40.4 40.4 5.4 14.9 9999.0 

M 
*• 
34 

***** SHIP * 39 •«»•• 

II 
>0 
19 

bTHTSsTUR Rim RNfl TTIÏ ÍTW flFI UBIX RTR BR7T TWIN IOCI TOTS TOTO WIN 
9.0 29.0 2.0 139.0 242.0 274.0 41.4 13.9 0.0 0.4 243.0 24.0 104.0 

40 
41 
•I 

RUDD Efe. PROP 55?# RTTa# PIT* ISh? “TOST PWR TOÖP CTTI LTIT HIRW TR1Ï 
17.9 40.0 7.0 B.3 1.0 1.0 1.0 34.0 -12.0 2.0 9999.0 

F «3 

-tuRNlHÒ-5TOT-5TOF-WfT-TOOT-TWITf-PUT—7*7 H-■ 
17.1 9999.0 39.7 7.7 3.0 9999.0 9999.0 
17.3 9999.0 -35.0 8.3 3.B 9999.0 9999.0 

41 
40 

STOPPING SPDS SHPS RUBS TBIS HRCH SRCH TINS TIHR 
17.2 100.0 0.0 3.9 3.9 0.0 4.0 9999.0 

*••** SHIP * 30 ***** 

:: 
*• 

DINENSION NATN NNBR TTPf BIBP LBPX LOAX DEAN DRFT TR1N BULB BBIB SSHP SRPN 
9.0 30.0 2.0 102.0 239.0 240.0 37.2 12.0 0.0 0.3 133.0 21.0 110.0 

RUBDERi PROP SSPD RDAR PBIA ASHP ROOT ENON PROP LATA LCAX HNHV TRLC 
17.0 47.0 4.4 14.0 9.0 3.0 1.0 34.0 -11.0 2.0 *999.0 

SPOT BPBF RUBT ABUT 
14.0 99*9.0 34.0 10.1 

TRNT BIAT FRPN 
4.0 9999.0 9999.0 

TURNING 
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U.0 fff«.O -14(0 7.4 1.2 »tot.O »»»».O 

tTOPtlM Sf OS SHPS 
14.t 100.0 

ftUDS TDIS HOCH SRCH TINS TIHR 
0.0 14.7 14.7 It.3 12.7 »»»».0 

a. 
a. STOPPING SPOS SHPS RUDS TOIS HRCH SRCH TINS TINR 
¿I_17.0 100.0 0.0 20.4_at.4 4.0 11.3 tttt.O 

t»i 
.. 4»««» SHIP 4 11 »«»»«___ 
t.' 

■ a' DISENSION NAIN NHBR TYPE DISP LSPX LOAX SEAN ORFT 
U_ 3.0 11.0 2.0 122.0 244.0 239.0 40.2 14.t 

RUDDER. PROP SSPD RDAR PD1A ASHP RUST EHGlf PROP LATA 
_14.S 55.0 4.S 7.4 5.0 1.0_UO_£8*0 

TURNINO SPOT SPDF 
___14.2 tttt.O 

14.2 »»»».0 

STOPPING SPDS SHPS 
14.4 1Ò0.0 

RUDT 
13.0 

TÏ5.0 

RUDS 
—or 

ADVT 
7.2 

-rrr 
TDIS 
irrr 

TRMT DIÄT FRPN 
3.0 '>»»».0 »»»».0 
4.7 t’M.O »»»».0 

HRCH 
■2775" 

SRCH 
TÎ70" 

TINS TINR 
TÍ. Ó >0t?7Õ" 

TRIH DUlD DOIS SSHP SRPN 
0.0 1.0 171.0 21.0 114.0 

LCAX UNUV TRLC 
-t.O 1.0 tttt.O 

4*444 SHIP » 14 ***** 

••*•* SHIP * IS ••••* 
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BÎNCNSION NATH 
9.0 

RUDDER i PROP SSPD 
17.0 

NHRR TYPE DISP 
39.0 3.0 194.0 

RDAR PDIA A8HP 
44.0 7.0 11.4 

l RPX I.OAX BE AH 
374.0 380.0 49.4 

RD8T EHON PROP 
9.0 3.0 1.0 

DRFT TR1H BULB 
14.8 0.0 0.7 

LATA LCAX UHUU 
34.0 -0.0 3.0 

DD18 S8HP SRPH 
210.0 20.0 114.0 

TRLC 
*»**.0 

* 
a 
> 

-turn! ho—PFf—5FW—Roirr——wf—istst piri ~ 
14.8 »»94.0 39.0 0.4 9.0 9994.0 4444.0 
14.8 9994.0 -39.0 8.9 4.9 4944.0 4444.0 

0 
a 
0 

STOPPING SPDS SHPS RUDS TDIS MUCH 8RCH TINS TIHR 
14.8 100.0 0.0 24.0 74.0 27.0 13.2 4444.0 

f 
o 
0 *»*«* SHIP » 34 **•*« 
40 

• 1 DIMENSION NATH NMBR TYPE DISP LBPX LOAX BEAN DRFT TRIM BULO DOIS 88HP SRPH 
9.0 34.0 3.0 78.0 213.0 223.0 31.1 4.0 34.0 4444.0 42.0 14.0 109.0 

RUDDER. PROP SSPD RDAR PDIA ASHP RDST EHON PROP LATA LCAX UHUU TRLC 
. 17.4 32.0 4.4 4.0 9.0 1.0 1.0 3.3 -10.0 9.0 tf*».0 

1« 
8» 
.. 

TURNING SPOT SPDF RUDT AD4T TRNT BIAT FRPH 
17.1 4449.0 39.0 4.9 4.3 9444.0 9444.0 

ï -rYTT-49fF70~~15.0 TTÍ-Ï70 »W.V 794773 

STOPPING SPDS SHPS RUDS TDIS HRCH SRCH TINS TIHR 
K- 17‘.J 1007¾ 0.0 íir* ÍB74 377 4.4 ffff.O 
.. 

***** 8HÎP i 17 ***'*§' 
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¡!‘.i 

í 

!,4i 
• i 

RUDDER* PROP 

TURNINt 

SSPD 
1*.* 

8PDT 
It.« 

R DAR 
ft.O 

SPDF 
4.9 

PDI A ASHP 
7.« ffff.O 

RD8T 
9.0 

FNOH 
1.0 

PROP 
1.0 

LATA 
29.0 

LCAX 
-f.O 

UNUV TRLC 
4.0 ffff.O 

RUDT 
39.0 

ADVT 
f.O 

TANT D1AT FRPN 
4.0 ffff.O ffff.O 

19.9 4.3 -39.0 f .3 9.3 ffff.O ffff.O 

JIPPPINO. 8PDS_8HPS_RUDS _TD¿8_HRCIJ_SRÇH_TIM8__ TJNR_ 
Té.Ã 10Õ7o '070~ 39.1 39.1 24.4 20.f ffff.O 

***** SHIP » 40 ***** 

_PJHEJ1U0N. 

RUDDER. PROP 

NATN__ 
9.0 

SSPD ROAR 
li.'«-7575" 

DiSP 
'204.0- 

PDtA ASHP 
í.TfÇffTo- 

LDPX loax LDPX _ 
-Jlo.o _i'25T0 

JLKA" 
47TF 

DRPT 

RUST 
Ï75- 

EHON 
1.6 

14.4 

PROP 1 ATA 
T76 157 o 

7L«i" 
o.o 

DULB SDIS S8HP 8RPN 
076- 716470—2176—oo.#- 

LCAX 
~i7r 

UNUV TRLC 
~ï7i“mmr 

TURN1N6 • 8PDT 
14.0 
19.0 

_SPOF 
4.9 

RUDT AOUT TRNT DI AT_FRPN 
39.0 

4.f -39.0 
12.4 
f .9 

4*f ffff.O ffff.O 
4.3 ffff.O ffff.O 

8T0PP1N0 8PDS SHPS 
19.f 100.0 

RUDS 
0.0 

TDIS 
24.0 

HRCH 
24.0 

SRCH 
12.f 

TINS T1HR 
If.4 ffff.O 

***** SHIP * 41 ***** 

DIMENSION 

RUDDER. PROP 

turnTno-- 

NATN 
9.0 

SSPD ' 
14.8 

NMDR 
41.0 

RDAf- 
71.0 

TYPE DISP IDPX LOAX 
2.0 183.0 2f0.0 307.0 

DEAN 
49.9 

DRFT 
14.1 

TRIM 
0.0 

BULB DOIS SSHP SRPh 
0.0 244.0 30.0 P7.0 

’PDIÄ* ASHP 
7.0 ffff.O 

RDS? ËH8H 
9.0 1.0 

"PROP 
1.0 

Tata 
31.0 

LCAX 
-0.0 

tthSu—nxc- 
9.0 ffff.O 

TpdT-SPFf—fD5Y— Ã6VT—TCST blÂT PW 
14.0 3.f 39.0 8.0 9.9 ffff.O ffff.O 
14.2 9.1 -39.0 7.8 9.4 ffff.O ffff.O 

STOPPING SPDS SHPS 
■ »•8 100.0 

RUDS 
0.0 

TDIS HRCH 
J4.JL_3A.1_ 

SRCH 

Jill. 
TINS TIHR 
15.7 ffff.O 

_*****_8HIP I 42 «»»»« 

DIMENSION NATH 
9.0 

RUDDER. PROP SSPD 
14.9 

NMDR 
42.0 

TYPE DISP IDPX LOAX 
2.0 112.0 249.0 274.0 

BEAM 
38.f 

DRFT 
13.0 

TRIM 
2.0 

BULB DDIS 
0.0 141.0 

S8HP 
22.0 

SRPH 
02.0 

RDAR 
4P.0 

PDIA ASHP 
8.0 ffff.O 

RDST 
1.0 

CHON 
1.0 

PROP 
1.0 

LATA 
22.0 

LCAX 
-7.0 

UNUV TRLC 
3.0 ffff.O 

RUDDER. PROP 8SPD 
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« 

% 

tí 

»J 
.#* 

14.7 tftt.O -37.• f.4 4.7 10.4 «m.o 

•TOPPING 

Z10-Z40 

SPOS SHPS 
14.« 100.0 

SPRZ RUDZ 

RUDS TDK 
0.0 PtfT.O 

HRCH 
18.? 

SRCH 
17.1 

TINS TIHR 
17.0 ffff.O 

14.4 
14.4 
14.9 

12.0 
11.0 
20.0 

OVSt 
“STÖ* 

JIV8F OVSU KPRN TPRN 
»4.6T???.0 ??»».0 ????.0" 

14.4 

4.0 24.0 ?f??.0 ????.0 ????.0 
I5-0 15.0 7779.0 ?79?.Q ????.0_ 

20.0 19.0 11.0 7777.0 7777.0 7777,0- 

PERD 
—*rr 

8.4 
8.9 
8.3 

***** SHIP * 92 ***** 

DIMENSION NATN 
-J.0~ 

NHRR 
'5inr 

TTPE 
-770- 

»KP_L8PX L04X PF AM 
T1T.0 714 2 0 245 70-J77 

RUDDER. PROP SSPD 
«70“ 

_TURNING SPOT 

RDAR 
TT70- 

PDIA 
775- 

ASHP 
▼70“ 

RDST FNON PROP 

SPDF RUDT ADVT 
14.2 7777TÕ ÍSro f.T 
14.2 7977.0 -35.0 7.7 

T70- 

TRNT 

1.0 

DIAT 

TRIM 
—070- 

•UL8 DOIS SSHP SRPM 
OTO~»??770-77?r.O-79??;0“ 

LCAX 
*=070“ 

HNUV TRLC 
37^0777.0 

FRPM 
175-707770-077075- 
3.» 7777.0 7777.0 

TtõFPino 1PDS-SW 
14.3 lOO.O 

Runs—ms“ 
0.0 7777.0 

TflFCJf 
30.9 

“sonr 
14.9 

"rnis—mnr 
I2.4 9979.0 

••I 
.. ***** SHIP » 93 ***** 
I« 

TifhEMsnnr hat» nmpr—mt—ctbp—ton—nnor 
3.0 53.0 l.O 87.0 237.0 244.0 

-orwr 
34.4 

“BRrr 
12.9 

1010 »ODi OMS 88Hr 8RPH- 
9.0 0.0 7777.0 7777.0 7777.0 
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P 
•■‘i 

TURNING 

STOPPING 

SPOT SPDF 
16.0 ?t9P.O 

13.» »»»*.0 

RUOT ROOT TRNT DIRT FRPH 
33.0 6-6 »»»».0 »»»».0 »»»».0 

-35.0 6.S »»»9.0 »»»».0 »»»».0 

SPOS 
13.9 

SHPS 
100.0 

RUDS TOIS 
0.0 »999.0 

HRCII SRCH 
23.8 »999.0 

TINS TINR 
8.8 9999.0 

***tt SHIP « 60 $Mtt 

DINCNSI09 NRTN 
8.0 

NM8R 
60.0 

TYPE DISP LRPX t.ORX 
64.0 206.0 226.0 

PERN 
31.7 

DRFT 
13.0 

TRIM 
0.0 

BULB OK IS 
0.3 9999.0 

SSHP 
18.0 

SRPH 
111.0 

RUDDER. PROP SSPD 
13.0 

RDRR 
33.0 

PDIR 
6.7 

RSHP 
9.8 

RDST 
2.0 

EHGN 
1.0 

PROP 
1.0 

LRTR 
9.0 

LCRX 
-4.0 

UNUV TRLC 
1.0 9999.0 

TURNING SPOT SPDF 
16.5 9999.0 

Wf.¢-899970- 

STOPPINO SPDS SHPS 

RUDT RDVT TRNT PIRT FRPN 
33.0 4.7 4.7 9999.0 »999.0 

--3575 Ï7B-475-999975-989975- 

’T67Î 15575 575- 99997( 
BUDS TDIS HRCH SRCH TINS TINR 

*»»** SHIP-! 61 

DIHENSION NRTN NHBR 

RUDDER. PROP 

TURNING 

NRTN 
8.0 

SSPD 
-17.0- 

61.0 

RDRR 
43 70 

SPDT SPDF 
"16.5-9999.0- 

PDIR 
-775- 

RUOT 
'35.5 

RSHP RDST 

LORX 
2 43.0 

EHGN 

BERN 
-3772- 

DRFT TRIP 

1270 2.0 1.0 
PROP 
iTõ" 

12.9 

LRTR 

"57o 

LCRX 
T4.Õ ^5. Q- 

BULB OD IS 
—0.5-»5»»75 

UNWV TRLC 
"1.5 ‘»9»975 

SSHP SRPH 
"24.5 108.6- 

9999.0 9999.0 -35.0 

TRNT DIRT FRPN 
179 “O»»».5 "599975 
4.3 9999.0 9999.0 

16.0 9999.0 33.0 8.3 9999.0 9999.0 9999.0 

NMMHIMNINM 
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9999•O 9999.0 -35.0 9.9 9999.0 9999.0 9999.0 

STOPPING SPDS SHPS 

13.4 100.0 
RODS TDIS MROH SRCH TINS TINS 

0.0 9999.0 25.8 9999.0 11.3 9999.0 

M 

***«« SKIP « 

DIMENSION 

44 »«*»* 

MATH_NN8R 

8.0 64.0- 
_TY PE_PI SP_L8PX_L 0 A «_ 

2.Õ ¿Olio 250.0 243.0 34.3 

RUDDER. PROP 

TURNING 

SSPD RDAR PDIA ASHP RPST EHGN PROP 
17.3 62.0 7.5 

_ SPOT SPPF_RUDT 
16.0 9999.5 35;5 

9999.0 9999.0 -35.0 

12.0 

ADUT 
“sir 
9.2 

2.0 

TRNT 

DRFT 

14.3 

LATA 

TRIM >UL8_DP IS_SSJP SRPN 
0.0 9999.0 0.0 

LCAX 

24.0 100.0 

1.0 

D1 AT 

1.0 17.0 -5.0 
UHUV TRLC 

7.0 9999.0 

FRPM 
3-. 4^99975 9999.0 
5.7 9999.0 9999.0 

STOPPING SPDS SHPS 
13.5 100.0 

RUDS TDIS 
0.0 9999.0 

HROH SRCH 
35.9 9999.0 

TINS T I HR 
15.6 9999.0 

MM* SHIP * 65 MM* 

DIMENSION 

■rudder, prop' 

NATN 
8.0 

N M 8 R 
61..0 

TYPE 
1.0 

DISP 
67.0 

lBPX LOAX 
215.0 227.0 

DFAM 
31.1 

DRFT 
11.4 

TRIM 
0.0 

BULB DD1S 
0.0 9999.0 

SSHP SRPM 
19.0 103.0 

SSPD RDAR 
17.0 4*1.0 

PDIA 
7.0 

ASHP 
8.0 

Rf'ST 
2.0 

ENGN 
1.0 

PROP 
1.0 

LATA 
14.0 

LCAX 
-5.0 

UHUV TRLC 
4.0 9999.0 

TURNING 

STOPPING 

SPDT SPPF RUDT ÃPWT 
16.2 9999.0 35.0 9.0 

?999i0_999".0 -35.0 9.0 

TRNT DIAT FRPM 
3.7 9999.0 9999.0 
3.2 9999.0 9999.0 

SPDS SH.-S 
15.9 100.0 

RUDS TDIS 
0.0 9999.0 

HRCH SRCH 

73.8 9999.0 
TINS TIHR 
8.7 9999.0 

eL 
r* V 
L 

.*.!!** _SHJ LA. 
DIMENSION 

66 ***** 
NAIN NMDR 

14.0 66.0 
TYPE 
3.0 

DISP L BPX LOAX 

66.0 220.0 231.0 
BEAN 

30.0 
DRFT 

12.1 
TRIM 

0.0 
BULB DDIS 

0.0 9999.0 
SSHP SRPM 

13.0 135.0 

RUDDER. PROP SSPD RDAR 

14.0 31.0 
PDIA 
5.7 

ASHP 

12.6 
RUST 

3.0 
ENGN 

3.0 
PROP 

1.0 
LATA 
13.0 

LCAX 

0.0 
UHUV TRLC 

2.0 9999.0 

TURNING 

STOPPING . 

SPDT SPPF 

14.0 9999.0 
RUDT APVT TRNT DIAT FRPM 
35.0 9999.0 9999.0 9999.0 9999.0 

14.0 9999.0 -35.0 9999.0 9999.0 9999.0 9*999.0 

_SPPS _SHPS 
14.0* roo.o 

.!?UPS_ TDIS_HRCH SRCH TIMS T IHR 
0.0 9999.0 9999.0 *9999.0 lfÍ3 9999.0 

***** SHIP « 

-BIMENS10N_ 

67 ***** 

_ HATH_NMBR_ 

14.0 67.0 
TYPE_DISP _l BPX LOAX BEAM 

_RUPpERj_PRGP^ 

_TURNING 

_ssfjl 
15.0 

RDAR 

23.0 

3.0 

PDIA 
5.9 

DRFT 
39.0 220.0 231 0 10.0 7.4 7.0 

ASHP RPST EHON PROP LATA LCAX 

TRIM_BULB DDIS SSHP SRPM 

_SPDT_SPDF_ 

15.Ó 9999.0 
15.0 9999.0 -35.0 

RUDT_ 

"35.0- 

12.4 

ADVT 

3.0 

TRNT 

3.0 

DIAT 

0.0 9999.0 

UHUV TRLC 

13.0 135.0 

1.0 22.0 Õ7Õ r.TPWôŸTÎT 

9.0 
8.4 

_FRPM_ 
4.9 9999.0 9999.0 
4.7 9999.0 9999.0 



E-19 

»Tori’I ND SPD» SHPS KUOS TOtS HRCH SRCH 
14.» 100.0 0.0 t»?*.0 99V?•0 9999.0 

TINS TIHR 
4.4 9999.0 

*••** SHIP I 48 Mt«* 

/( 
> 

l 

-STHKKSTOU-HÄTH-HHFK-TYPt-DTSP-CSPÍ-CTJVX-OTTH-BSTT-TRIU-5DT6-BOIS SSHP-5RPM 
14.0 48.0 3.0 74.0 222.0 237.0 32.0 12.9 0.0 0.3 9999.0 14.0 118.0 

« 
• 
• 

KUDlEft. PROP “SSPD TÍDaR Til* ÂÎH15 RTTSf ÈHbH PROF C*tl5 Kax ~TinuV TRlc 
14.0 44.0 4.2 12.0 2.0 3.0 1.0 14.0 0.0 2.0 9999.0 

* 
• 
• 

TURNING SPOT SPOF RUDT AOUT TRHT DIAT FRPH 
13.0 4.0 35.0 7.9 5.1 9999.0 9999.0 
13.0 9999.0 -33.0 7.5 3.2 9999.0 9999.0 

N 
M 

«■ 
STOPPING SPDS SHPS RUOS TOIS HRCH SRCH TINS TIHR 

13.0 100.0 0.0 9999.0 11.1 9999.0 13.5 9999.0 
1» 
ts 

*• <0*0* SHIP 1 -49 *>**« 

•• 
'» 
S« 

DIHENSION NATH NHDR TYPE DISP LRPX LOAX OF AH DRFT TRIN BUIS POIS SSHP SRPH 
14.0 49.0 3.0 39.0 222.0 237.0 32.0 7.2 3.0 0.5 9999.0 14.0 118.0 

h r 
f- 

RUDDER» PROP SSPD ROAR PDIA ASHP RPST ENGN PROP LATA LCAX UHUV TRLC 
17.0 33.0 4.2 12.0 2.0 3.0 1.0 23.0 0.0 2.0 9999.0 

I.1 TURNING SPOT SPOF RUDT AOUT TRNT PINT FRPH 
1S.0 4.0 33.0 4.7 4.3 9999.0 9999.0 

i- *18.0 ?'???.0 -33.0 4.3 4.3" 9999.0 9?9?'.'0 

STOPP’NG SPDS SHPS RUOS TOIS HRCH SRCH TINS TIHR 
14.0 1OO.0 ” 0.0 9999.0 _5.4~0f9975 0.8 OWTS" 

«TOPPING SPDS SHPS 
14.0 100.0 

RUOS TOIS 
0.0 9999.0 

HRCH SRCH 
77.0 9999.0 

TINS TIHR 
9.0 9999.0 

..II III LI :....... 
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U 

«*(*» SHIP t 

DlnCNSION 

72 «*•** 
NATH 

_JAiP_ 
NNtR 
72.0 

TYPE 
»•° 

0I8r l»PX IOAX 
«8.0 220.0 230.0 

PEAU 
33-0 

PRET 

.»i7. 

TRIH 

_iA. 

BULA POIS 

-Aî.3 .y.yyy »0- 
S8HP SRPN 
14.0 100.0 

RUDDER• PROP SSPD RDAR 

.HtÄ. 
PDIA ASHP 

_8i.í_ 
RD8T 
_RiA. 

EMON PROP 

_Li IL 
LATA 

_2UL 
LCAX UHUV TRLC 

. 8-9 ^yrTift- 
TURNING SPOT SPDf 

14.0 »997,0 
RUDT 

14.0 »OBt.O -38.0 

AOUT 

_«JL 
8.2 

TRNT DIÄT FRPH 
8.0 TTBT.Ç ,Q_ 

STOPPING 8PDS 
14.0 

SHPS_ 
"ÍÓ0.0 

_RUDS TDJS_HRC 
" o.o veo*.©-yir»?; 

8.4 f»f».0 »ŸB7.0 

TIHS TIHR ^.¡rrrfTjr HRCH 8RCH 
irrmv«- 

*»**» ship f TS-**«»» 

_OIHENSION NATH NHDR TYPE D18P LPPX 1.0AX DEAH DRf T TRIH PULP DDIS_88HP_ 
14.0 73.0 

SSTD_J5DAR_ 
14.Ó 33.Õ 

_TURNING_SPOT_ SPDf. 
10.0 t»»».0. 
10.0 9977.0 

3.0 

4.1 

_RUDT_ 
35.0 

-35.0 

77.0 240.0 232.0 

ASHP 

33.0 13.7 

14.1 

_ADVT_ 
7.8 

12.8 

3.0 3.0 

TRNT DIÄT fRPJL 
4.1 7777.0"7777.0 
7.4 7777.0 7777.0 

1.0 14.0 

0.0 

0.0 

8RPH 
0.0 7777.0 14.0 122.0 

-TMJL 
3.0 7777.0 

STOPPING SPDS 
13.0 

SHPS 
100.0 

' RUDS f'OtS HRCH SICH 
0.0 7777.0 7777.0 7777.0 

Tïms-TThT 
13.0 7777.0 

***** SHIP * 74 ***** 

• • OIHENSION 
• f 

P rFdoerTprop 

NATN 
14.0 

NHBR 
74.0 

TYPE 
3.0 

Dl SP LBPX 
38.0 240.0 

1 OAX 
232.0 

DEAN 
38.0 

-wr 
8.4 

*TRÎH" 
10.0 

“bülb döiT" 
0.0 7777.0 

~SSHP 
14.0 

SRPH 
122.0 

SSPD 
18.0 

ROAR 
40.0 

PDIA 
4.1 

ASHP 
14.1 

ROST 
3.0 

ENGN 
3.0 

PROP 
1.0 

LATA 
21.0 

LCAX 
0.0 

UHUV" TRLC 
3.0 7777.0 

TURNING SPOT SPDF RUDT ADVT 
13.0 7777.0 38.0 7.7 
_13.0 7777.0 -38.0 7.2 

TRNT DIÄT FRPH 
4.2 7777.0 7777.0 
3.7 7777.0 7777.0 

STOPPING SPDS 
13.0 

SHPS 
100.0 

RUDS TDIS HRCH SRCH 
0.0 7777.0 7777.0 7777.0 

TINS TIHR 
8.8 7777.0 

***** SHIP » 78 ***** 





m 

9 
»»' 

C 

ï 

E-22 

DinCNSIOH 

RUDDER• PROT 

NATN 
v.o 

SSPD 
U.8 

MNDR 
•0.0 

TYRE 
1.0 

DI8R IDRX LOAX 
38.0 228.0 f*t».0 

RDAR RDIA 
34.0 ?»f*.0 

ASHR 
7.3 

RDST 
2.0 

EHON 
1.0 

8FAH 
30.3 

RROR 
1.0 

DRFT 
11.0 

CATA 
14.0 

TRIM 
0.0 

ICAX 
-*.0 

8UI.R 
o.v 

PDI8 
38.0 

8SHR SRPH 
18.0 »»»».0 

UHUU TRIG 
1.0 ???R.O 

‘TURNING SPOT SPDF RUDT ADVT 
10.8 9999.0 33.0 10.0 

_ 10.8 9999.0 -33.0_10.0 

TRNT DIÄT FRPH 
8.3 9999.0 9999.0 
8.3 9999.Q 9999.Q_ 

STOPPING SPDS SHPS 
10.8 100.0 

RUDS TDIS HRCH SRCH TINS TIHR 
0.0 9999.0 22.2 9999.0 9999.¢9999^0- 

DM»t SHIP 0 81 88»»« 

DIMENSION NATN 
_9.0 

NHBR 
81.0 

TYPE 
1.0 

DISP LDPX I.OAX 
58.0 230.0 9999.0 

DEAN 
30.3 

DRFT 
Î0.9 

TRIM 
0.0 

DULB 
0.9 

DDIS 
38.0 

88HP 8RPM 
81.0 9999.0 

RUDDER. PROP SSPD 
10.3 

RDAR PDIA 
30.0 9999.0 

ASHP 
7.3 

RDST 
2.0 

ENGN 
1.0 

PROP 
1.0 

LATA 
14.0 

LCAX 
-4.0 

HHUV TRLC 
1.0 9999.0 

TURNING SPOT SPDF RUDT ADVT TRNT DIAT FRPH 
_10,.3 9999.0 35.0 0.4 4.j 9999.0 9999.0. 

10.3 9999.0 -33.0 7.5 4.9 9999.0 9999.0 

_S.T OPPINR_SPDS_.SHPS_gups_ÎPUL 
10.3 100.0 0.0 9999.0 

JMKLJI_SRCa_TIMS TIHR 
21.1 9999.0 9999.0 9999.0 

t**M SHIP • 82 »Mt 

DIMENSION 

RJjDER. PROP 

NATN 
9.V 

SSPD 
17.~3~ 

NH8R_ 
82.0 

RDAR 

TYPE 
'1.0 

PDI A 

TURNING SPOT 

39.0 9999.0 

SPDF_RUDT 

DIS?_IDPX_I.OAX_ REAM 
07.Ó 231.0 999V.Õ ~30.3 

ASHP RDST ENGN PROP 
7.3' ~Ï70~ 

10.0 9999.0 
10.0 9999.0 

33.0 
-35.0 

ADVT TRNT 

Í .0 

DIAT 

DRFT 
12.4 

LATA 

TRIM DULD 
0.0 

LCAX 

0.9 

UNUV 

nnis_ 
"Ó7.0 

_S8HP_ SRPH 
21.0 ¢999.0 

l.P 

FRPH 

10.0 -3.0 
TRLC 

0.0 ¢999.0- 

0.4 
7.3 

4.3 9999.0 9999.0 
4.9 9999.0 9999.0 

STOPPING SPDS 
10.7 

SHPS 
100.0 

RUDS TDIS 
0.0 9999.0 

HRCH 
21.1 

SRCH TIHS TIHR 
S.8 9999.0 9999.0 

ttttt SHIP » 83 ttttt 

-BTheñsToñ NATN 
9.0 

WhBR 
83.0 

_rw 
1.0 

TTT5F-nPPS-rw 
08.0 231.0 9999.0 

BFÃFT 
30.3 

TErr 
12.9 

'TRTH- 
0.0 

Trmr 
0.3 

riDir 
33.0 

"S5EP-STfPIT 
21.0 9999.0 

llUDbER. ?ROP ■WD- 
17.4 

-RfiAR—«ir 
40.0 9999.0 

~S5WF" 
10.4 

TfïïST" 
2.0 

"mir 
1.0 

TRW 
1.0 

T»rs‘ 
14.0 

■ lCKX-HHHO-TIFlir 
-9.0 2.0 9999.0 

TURNING SPOT SPDF RUDT ADVT 
17.0 9999.0 33.0 «.0 

_17.0 ?TT?,D -aa^g_áuL. 

TRNT DIAT FRPH 
4.1 9999.0 9999.0 
4.7 9999.0 9999.0-. 

STOPPING SPDS 
.0 1Ll0_100 

SHPS 
0 

RUDS TDIS HRCH SRCH TINS TIHR 
0.0 9999.0 15.2 9999.0 9999.0 9999.0 

ttttt SHIP 0 84 ttttt 

DIMENSION NATN 
9.0 

NHBR 
•4.0 

TYPE 
3.0 

D1SP IDPX LOAX 
44.0 231.0 9999.0 

DFAH 
30.3 

DRFT 
12.3 

TRIM BULB 
0.0 9999.0 

DDIS 
38.0 

SSHP SRPH 
21.0 9999.0 



F.-23 

RUDOEft. PROP 

turning 

stopping 

SSPP 
17.f 

RPAR pdia 
33.0 «799.0 

SPOT SPDF 
17.0 9999.0 

RUDT 
33.0 

1770 9999.0 -iS.T 

ASHP 
10.0 

ADVT 
A.3 

T.T 

RDST 
3.0 

EHGN 
1.0 

PROP 
1.0 

LATA 
11.0 

LCAX 
-0.0 

UMUV TRLC 
2.0 ««»«.0 

TRNT D1AT FRPN 
«.A ««*«.0 99»«.0 
4.0 9999,0 9999.0 

SPDS SHPS 
1713 Í 00.0~ 

jy®*_JOTS_HRCH SRCM TINS TIHR 
0.0 9999.Ö 15.4 99997o 9»»»7<r»»»9To_ — 

lyiiHT" 

DIMENSION NATN NMSR 

RUDDER» PROP 

TURNING 

NATN 
97¾- 

SSPP 
'ÍA.0 

_037r 
LOAX DEAN 

T73 AVTD 7T37D 9999.6 J5.4" 
DRFT 

I27r 
TRIM DI1LR 
“«T<r9»9970- DDIS 

417V 
8SHP SRPH 

1¾. 0'99997 0' 
rdarpdia ashp 
7 0.0~Ÿ9 9970' io. ( 

RDST CHON 

SPOT SPDF_ 
~17.0~9999.0 
17.0 9999.0 

RUDT 
~3~370- 
-33.0 

ADVT 
~i:r 

A.O 

s.v 

DIAT 

PROP 
2.0 

LATA 
10 To 

LCAX 
~Ï7V 

UNWV TRLC 
a70~9999 7Õ 

TRNT DIAT FRPN 
"_47V-999?7o~mVo' 

3.1 9999.0 9999.0 

srsmso spk srips—«its—nmr 
1A.1 100.0 0.0 9999.0 

"wh 5RCH—rres—nwr 
18.0 9999.0 9999.0 9999.0 

»»! *•*•* SHIP t 8A Mtf* 

ÍÍMENSIOÑ' NÁTR' 
9.0 

NÑ6R 
8A.0 

Tfisp nrpTi Tcsir 
3.0 AA.O 233.0 9999,0 

HEsr 
30.A 

i». RUCÍÉR. PROf~ 

I«! 

SSPD- RDAR POlA" 
17.9 70.0 9999.0 

GKpT '"TiTH pul'd PdjK sshp 'sRpn"“ 
12.0 0.0 9999.0 41.0 21.0 9999.0 

ashp rust—ewösr 
10.0 3.0 3.0 

TRfP ¡74 T A-CTAli' 
2.0 10.0 -3.0 

"WHUV TRLC“ 
A.O 9999.0 

TIiRnTno“ 

STOPPING 

FÎ 

"ïPfTf- spDF—fror 
17.0 9999.0 33.0 
17.0 9999.0 -33.0 

SPDS SHPS 
17.0 100.0 

"aTUT TRUT-ITTaT-nfpTT 
A.A 4.7 4494.0 4994.0 
A.7 A.9 9999.0 9999.0 

RUDS TOIS HRCH SRCH TIMS TIHR 
0.0 9999.0 17.5 9999.0 9999.0 9994.0 

9 
t»»»t SHIP 4 87 »»«« 

DIMENSION NATN 
_ 9.0 

NNRR TYPE DISP L8PX LOAX PF AN 
87.0 3.0 A7.0 23A.0 9999.0 32.1 

DRFT 
12.0 

TRIM DULR 
0.0 »499.0 

DDIS 
30.0 

RUDDER, PROP SSPD 
17.8 

RDAR pdia 
38.0 9999.0 

SSHP SRPN 
21.0 9999.0 

ASHP 
10.0 

RUST 
3.0 

CNGN 
3.0 

PROP 
1.0 

TURNING SPDT SPDF RUDT ADVT 
17.0 9999.0 35.0 A.» 

7575' 494 » 7tf--J3 To-37V 

TRNT DIAT FRPN 
4.9 9999.0 9999.0 

~7 7T 44497 Ö 799975- 

I.ATA 
12.0 

LCAX 
-3.0 

UHUV TRLC 
3.0 9999.0 

STOPPING SPDS SHPS 
7777—i55'.r 

RUDS TOIS HRCH SRCH TIMS TIHR 
0.0 9494.6 42.8'7v49.“0~44»T70—994975' 

"ír»»TTiriF7—«fTiTflr 

DIMENSION .NATN 
9.0- 

NNBR 
-88.0 " 

RUDDER, PROP SSPD RDAR 

TYPE 
STO* 

PDIA 

-D,*r- LDPX LOAX DEAN DRFT 
AP.O 240.0 4999.5 ÏT.0—l27o- 

TRIH DULR DDIS 
—0.0 9999.0 99'99.0“ 

SSHP SRPN 
73.0 »»y» ;o“ 

ASHP RDST ENGN PROP LATA LCAX UNUV TRLC 



í. i1!** uri« ' ^ 



E-25 

Tumnm spot spdf rudt abut 
17.0 99ff.O 35.0 A.f 
17.0 ffVV.O -35.0 4.« 

TRNr MAT FRPH 
5.0 t**».0 0070.0 
4.0 0000.0 0000.0 

«TOPPIMC SPDS SHPS 
14.0 100.0 

RUBS TOIS 
0.0 0000.0 

NRCH SRCH TINS TIHR 
14.0 0000.0 0000.0 0000.0 

»»«»» SHIP « 

DIHENSION 

03 »«««« 

NATN 
?.0 

NHBR 
03.0 

TYPE 
3.0 

DISP LPPX LOAX 
40.0 244.0 0000.0 

BEAN 
35.1 

BRFT 
12.3 

RUDDER. PROP SSPD 
14.0 

RDAR PDIA 
44.0 0000.0 

ASHP 
7.1 

RDST 
1.0 

ENGN 
1.0 

PROP 
1 .0 

LATA 
14.0 

TURN!NO SPDT SPDF RUDT ADVT 
17.0 0009.0 35.0 7.4 
17.0 ?00Y^~3r.Ò-ÍTÍ 

TRNT D1AT FRPN 
3.7 0000.0 0000.0 
573 

STOPPINO SPDS SHPS 
14.Õ 1Õ0.0 

JRUDS TDIS HRCH SRCH TINS TINR 
0.0 fOOO'.O 32.3 OTÕÕ.O 0000To 0000.0 

'»»»»rsHipT' 

DIHENSION 

04 »«til 

FATN NHBR 
Ó4.0 

RUDDER. PROP 

7.0 

SSPD 
"ló’.O 

TYPE 
3.0' 

DISP_l*PX_ LOAX_ 
45.0 244.0 0000.0 

RDAR PDIA 
45.00000.0 

ASHP 
~fo~er 

RDST 
s.v 

EHGN 
—Í70 

bean 
mr 

PR DP 
■'T. o' 

DRFT 
11.0' 

LATA 
TíTíT 

TRIH BULB DD1S SSHF SRPN 
4.0 0000.0 84.0 14.0 0000,0 

LCAX UHUV TRLC 
12.0 3.0 0090.0 

JRIH BULB_bniS SSHP SRPN 
Ö7Ö 0000.0 >1.0 21.0 0000.0 

LCAX UHUV TRIG 
T57Ö-47 Of Ooo.O- 

TURNING SPDT SPDF RUDT ADVT TRHT DIAT FRPH 



E-26 

«TOPPING 

14.0 -3S.0 *•* 4.7 tptf.o om.o 

«PDS SHPS RODS THIS 
is.« W7.0 m».o m*.o 

HRCH «RCH TINS TIN* 
24.5 10.7 *m.o tm.o 

L.I 

at 

!•'! 
70 
*0 

»***» SHIP • *7 «»4** 

0INCH«ION _ NATN_ 
f.O 

NHBR_TYPE I 

RUDDER. PROP SSPP 

'»7.0 

RDAR 

3.0 

PDIR 

DISP 
83. O' 

ASHP 

I»PX LORX 
'2 44. O'»»»?.0 

RUST EHBM 

—35.0 

PROP 

DRFT TRIM «Ut»_DD 18_SSHP _SRPN 
"‘Í2.5 0.0’"»»»».0 Í3.0 23.Ò *»»».0 

lATA LCAX HMWU TRLC 

17,1 45.0 »»»».‘0 10.0 5.0 1.0 1.0 14.5 -12.0 2.0 »»»».0 

14.0 »»»».0 -35.0 4.4 4.7 »»»».0 »»»».0 

STOPPING SPDS SHPS RODS tDIS 
15.0 »»»».0 9999.0 9999.0 

-HRCH-SRCH TÏHS TÍnT 
24.0 11.0 »»»».0 »»»*.0 

(«>** SHIP » »8 ***»8 

DIHENS I ON "HATH 
9.0 

-ÑH8R-TVTE-ÍTÍÍ C5Fx líãT 
»«.0 3.0 89.0 234.0 »»»».0 

RF AH 
35.0 

DRFT 
13.0 

"TSTh-ruTT 
0.0 9999.0 

“îïïîT" 
89.0 

UHF-SrFh- 
21.0 »»»».0 

RUDDER. PROP 'SSPD 
17.2 

ROAR PD1A 
45.0 9999.0 

ASHP 
10.0 

RDST 
5.0 

ENGN 
1.0 

PROP 
1.0 

LATA 
14.5 

LCAX 
-5.0 

UNWV -TRLC 
1.0 9999.0 

TURNING 

STOPPING 

SPOT 'SPPF RUDT ADVT 
17.4 9999.0 35.0 7.0 

_17.1 9999.0_l35.0_7.4. 

SPDS SHPS RUDS TDIS 
IA.7 »»»».O 9999 0 9999.0 

"fRNT DIÄT FRPH 
4.4 9999.0 9999.0 
4.8 9999.0 9999.0 

HRCH SRCH TINS TINR 
17.1 9999.0 9999.0 9999.0 

_i?*** SHIP 4 99 »»«»» 

'll' DIHENSION 

M 

£ 
!» 

HATH 
9.0 

NHDR 
99.0 

TYPE 
3.0 

DISP 
»9.0 

LRPX LOAX 
259.0 9999.0 

DEAN 
34.8 

DRFT 
13.0 

TRIN »UL» DOTS 
0.0 9999.0 9999.0 

RUDDER. PROP SSPD RDAR PDIA 
U.5 47.0 9999.0 

ASHP 
10.0 

RUST 
1.0 

ENGN 
1.0 

PROP 
1.0 

LATA 
14.5 

LCAX 
-5.0 

UNUV TRLC 
3.0 9999,0 

TURNING SPOT SPDF 
15.8 9999.0 

RUDT 
35.0 

ADVT 
8.2 

TRNT DIAT FRPH 
5.4 9999.0 9999.0 

SSHP SRPH 
24.0 9999.0 

15.8 9999.0 -35.0 8.3 4.1 9999.0 9799.0 

STOPPING SPDS SHPS RUDS TDJS_ 
ï'4.5 9999.0 9999^Ò »90».0 

HRCH SRCH_ TINS TINR 
'37.0 "»»»9.0 9^99.0 9999.0 

TmTFThIP 4 100 8*»**' 

RUDDER? PROP SSPD_RDAR PDIA_ASHP-.RMI_ 
-U70 45.0 5.2 »»»».0 1.0 

8.4 

EHGH PROP LATA_ 

0.0 

LCAX 

0.0 

UNWV 

DOIS 
74.0 

SSHP SRPH.. 
—14.0 120.0 

4.0 TTO 28.3 9999.0 4.0 
TRLC 
T7F 

TURNING SPOT SPDF_ROOT_A09T_ 
13.0 9999.0 -35.0 4.3 
13.0 9999.0 35.0 4.7 

»999.0 9999.0 35.0 4.2 

TRNT 
"2.4 

2.5 
2.1 

DIAT_. FRPH 
'5.4 »»»».0 
5.4 »»»».0 
4.9 9999.0 
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E-27 

STOPPING SPSS SHPS 
13.0 100.0 

ZIG-ZAG SPDZ 
13.0 

T»t?To~ 

RUDZ 
20.0 
20.0 

***** SHIP * 101 ***** 

DIMENSION NATH NNDR 

RODS TDIS 
0.0 PPtf.O 

HRCH SRCH 
?.* *99*.• 

TINS TIMR 
4.3 9999.0 

0VS1 
14.0 

OVSF OVSU KPRN TPRM 
13.0 9999.0 9999.0 9999.0 

PCRD 
7.3 

» 9999.0 9999.0 9.4 

TYPE DISP LPPX LOAX DEAN_ORPT_ TRIM DIU.R DOIS SSHP SRPH 

ÏTo—ÏÔlTo f7o DO.O 232.0 9999.0 SD.l 12.2 9999.0 

RUDDER. PROP SSPD RfARPDIA ASHP 
9999.0 9999ÍÕ fÔIT.O 9999TÖ 

RDST EHGN 
“rnrmrnr 

PROP lATA LCAX _ 
—TT0 W99.0 9999.0^9997^ 

2.0 9999.0 9999.0 9999.0 

UMUV TRLC _ 
-*;o~ 

TURNING SPOT SPDP RUDT ADVT TRNT _ 
W99TÇ“9999-.T5—=Z5T7J 772 179 4.9 *999.0 

Tii**“5H fp-m»2 «tVf 

DIMENSION NAIN NMDR 
1.0 

TYPE DISP IDPX UOAX 
*2.0 Î50.0 311.0 9999.0 

REAM 

RUDDER. PROP SSPD_RDAR_PMA ASHP RDST_CNGN 

31.5 

PROP 

DRFT TRIM 
To75^T9*997õ* 

mil R DOIS SSHP SRPH 
~~2TO*~9T9T7<r99997ô~99T9.on 

LATA LCAX 

999*9.0 99*99.0 9999.0 9999.0 

RUDT AOUT TURNING SPOT SPDF_„w-. ---■ -- -_- .. 
- 99997^9999.0 -35.0 9999.0 9999.0 9999.0 9999.0 

__ _ IIMIIV 
270"9999.0 1.0 99*99.0 9999.0 9999.0 

TRNT MAT FRPM 

TRLC 
~jtr 

'.ï 

-ITOT-gMin T03 twn 

DIMENSION NATN NMPR 
775—10T.1T 

TYPE DISP l.DPX 10AX Df AM DRFT TRIM 
- “27 0 28375 323757^9975 ST-TT 

DU!R DD IS SSHP SRPH 
9999757999.0 9999.0' 

RUDDER. PROP SSPD RDAR POJA_ ASHP_ 
-9999.0*9999.0 5999*.5 9*999.0 

RDST EHGN 
—3.0*99 9975* 

PROP LATA LCAX HHWV TRLC 
—Í 70*9*999 .o~99997ô—9999.6 r.TT 

TURNING SPDT SPDF RUDT 
-599975*T955.T~7J37r 

AOUT 
*7573* 

TRNT 
4;7* 

DIAT FRPM 
—».-rmr.TT 

-* * *rr 5inT>“»* * 

DIMENSION NATN NHRR 
—i.5—15475* 

TYPE DISP IDPX 10AX DFAM DRFT TRIM 
—275—77575—330:5~997970 5774 24.8 9999.0 

DHLS DOIS SSHP SRPH 
O73-999975—99977O 999970 

RUDDER. PROP 

TURNING 

-47TT 
SSPD RDAR RDI A ASHP RDST ENGN PROP LATA ICAX MNUV^ TRLC 

99r975*999975*999970'999975_9995."0-999975 *470**9999".3*999975^9999.0 

SPOT SPDF RUDT ADUT TRNT DIAT FRPM__ 
9999.0 9999.6 -33.6 9959.0 9*99.6 9599.0 9999.6 

_***** SHIP * 105 ***** 

SPDT SPDF RUDT ADVT TRNT DIAT FRPM 

*475* 

TURNING 



i 

bi. 

h* 
t- 

r 

E-28 

9999.0 -33.0 

•«•** SHIP t 10« ***** 

f <3 3.0 7.0 0000.0 

PIHCNSION _MATN_NNBR 
i.o loiTo 

_LY.LE_disp ippx LOM *roH_purr_tri h 

'■ RUDDCR. PROP_SSPD_ RDAR PDIA_ ASHP 
i", 9997.0~9999.0 Ö009.0 9999.0 

1.0 0000.0 232.0 0000.0 

RDST EMGN 

TURHIHG SPOT SPDF RUDT 
Õ000.0 0000.0 =IsTô" 

ADWT 
~rr 

3.0 0000.0 

TRMT DIAT 

30.1 0000.0 0000.0 

PROP LATA_I.CAX 

»ULR DD IJ SSHP SRPH 
2.0 OÓOO.O 0000.0 0000.0' 

UHUM 

37Õ >.3 0000.0 

1.0 0000.0 0000.0 0000.0 

FRPH_ 

_mc 
4.0 

***** SHIP 1100 ***** 

DIHEHSIOH HATH_ NH»R 
'1.0 1ÕÕ.0 

TYPE DISP LDPX LOAX 
'TTÏ-'Jéô'.ô" JiS.o ItofõTy 

DEAH 
”5Î70~ 

DRFT TRIM 
mràW9To- 

OULD DDIS SSHP SRPH 

__RUDPER» PROP SSPD RDAR P P IA_ASHP R PST 
0000.0 0000.0 9999.0 9999.0 

TURHIHG SPDT SPDF RUDT AOUT 

FHGH 
5.0 0000.0 

TRMT DIAT 

PROP LATA LCAX 

»000.0 »»»».0 -33.0 10.A 47? 9".2 »»»»T0~ 

1.0 »099.0 0000.0 0000.0 

FRPH 

07 à~r99 9Tt~f999V0- 

UHMV TRLC 
2.0 



E-29 

RUDDER» PROP 

TURNING 

1.0 111.0 

6SPD ROAR 
12.0 »»»».0 

9.0 1.0 40.0 43.0 11.4 

PDIA ASHP RDST 
2.4 9999.0 9999.0 

CHON 
3.0 

PROP 
1.0 

3.7 

LATA 
1.4 

0.0 *0.0 

LCAX 
0.0 

UNUV 
1.0 

1.0 

TRLC 
3.0 

2.9 200.0 

8PDT 
Î7Ô” 
s.s 
3.S 
sfo 
s.o 
5.3 

spor 
-T7r 
3.4 
2.9 

9.9 
9.9 
9.9 

137¾- 
10.0 
9.9 
1474 
14.0 
14.7 
14.4 
14.7 
14.0 

4.3 
3.4 

-liî- 

RUDT 
1573- 
-20.0 
-30.0 

10.0 
20.0 
20.0 

ADUT 
—yrr 

1.5 
1.1 
2.2 
1.5 
1.2 

TRNT 
T77~ 
1.1 
0.7 
1.7 
0.9 
0.4 

DIÄT FRPH 
—J78-093f73" 

2.2 9999.0 
1.4 9999.0 
3.T 9999.0 
I ;9 99V9.0 
1.5 7999.0 

9.2 10.0 
7.4 -20.0 
4.3 -30.0 

—97T—1376- 
7.5 20.0 
4.1_30.0 

TSTS 
17.0 
11.2 

' 14.2 
12.7 
10.4 

1370- 
-20.0 
-30.0 
nr.'s- 
19.0 
20.0 

2.5 
1.5 
1.4 

-374 
1.4 
1.4 

-373- 
1.4 
1.4 
~r.r 
1.5 
1.3 
—I— 

1.9 
0.9 
0.7 

177- 
0.9 
0.4 

177- 
0.9 
0.7 

17T 
0.9 
0.0 

3.9 9999.0 
2.1 9999.0 
1.4 9999.0 
17X199973- 
2.1 9999.0 
1.5 9999.0 

178199973- 
2.2 9999.0 
1.4 9999.0 

179149975- 
2.1 9999.0 
1.5 9999.0 

STOPPING 

a 

SPDS 
S.O 

”7.0 
10.0 
12.8 
14.8 
14.7 

SHPS 
100.0 

RUDS 
0.0 

100.0 
100.0 
100.0_ 

'too7o 
100.0 

0.0 
0.0 
0.j0 

' 0 .Q " 
0.0 

TDIS HRCH SRCH 
0.4 9999.0 9999.0 
Õ77-9999.O 9999.0 
1.0 9999.0 9999.0 
1.4 9999.0 9999.0 
1.9 9999.0 9999.0 
2.1 9999.0 9999.0 

TINS TIMR 
0.3 9999.0 
0.4 9999.0- 
0.5 9999.0 
0.7 9999.0 
0.7 999970 
0.« 9999.0 

88888 SHIP 8 114 88888 
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DIMENSION 

RUDDER • PROF' 

NATN NNDR 

3.0 114.0 

&SPD ROAR 
pyyy.o 1&0.0 

TYPE DISP L6PX LOAX 
2.0 472.0 3A0.0 yyyy.o 

REAM 
«y.2 

DRFT 
23.1 

TRIM 
0.0 

iULR DOIS S8HP SRPM 
t.o 473.0 yyyy.o yyyy.o 

PDIA ASHP 
10.5 yyyy.o 

ROSY ENCN 
s.o yyyy.o 

PROP LAYA LCAX 
1.0 yyyy.o yyyy.o 

UNUV 
1.0 

YRLC 
4.0 

TURNING SPDY SPDF RUDY ADVY 
_yyyy .o_»7”^o_35..o_ _ u^3_ 

yyyy.o yyyy.o -33.0 11.3 

JlUtPI Nß_S.PÇ.'î_SHPS_Ry])S_l.DIS_ 
14.3 100.0 0.0 

YRNY 

3.3 

HRCH 

DIAY FRPM 
io.5_yyyyi®. 
11.0 yyyy.o 

JRCH_TINS ■UM- 

4y.4 34.3 u.o 20.4 yyyy.o 

*«*»» SHIP 4 llS'*»TI* 

_DIMENSION_NATN_NMDR_ 
3.0 115.0 

SSPD RDAR_ 

>*7.0 

TYPE DISP IBPX 1OAX 
2.Ò 241.0 313.0 yyyy.o 

beam 
48.2 

DRFT 

RUDDER. PROP PDIA ASHP RDSY ENOH PROP 

1072 

LATA 

TRIM 
0.0 

Bum DP IS SSHP SRPM 

yyyy.o 

-m^MG_S/D?_RUD?_ 
yyyy.o 20.0 
yyyy.o 10.0 

y.2 yyyy.o 5.0 yyyy.o 1.0 yyyy.o yyyy.o 

MBJB_ 

i.o 243.o ♦tyyTo^yyyf.flT 

_LCAX_UNUU YRLC 

1.0 3.0 

PA/S F_Î»M#U_KPpja_IPfifl. 
12.0 iy.o yyyy.o yyyy.o yyyy.o it.3 
3.0 15.0 yyyy.o yyyy.o yyyy.o 11.0 

***** SHIP « 114 ***** 

DIMENSION NATN NMDR FŸ>E~ DISP *LBT)i LÕÃX ÎFÂH DRFT TRÎM* 
5.0 114.0 2.0 241.0 313.0 yyyy.o 48.2 iy.2 o.o 

"sur*—birrs—ésHí—srfm— 
i.o 243.0 yyyy.o yyyy.o 

RUDDER. PROP SSPD 
yyyy.o 

RDAR 
y/.o 

STOPPING 

ZIG-ZAG 

SPDS SHPS 
13.4 100.0 

SPDZ 
yyyy.o 
yyyy.o 

RUDZ 
20.0 
10.0 

PDIA ASHP 
y.2 yyyy.o 

RDST ENGN 
5.0 yyyy.o 

PROP LÄTA LCAX 
i.o yyyy.o yyyy.o 

UNUU 
1.0 

TRLC 
3.0 

RUDS 
0.0 

~övsr 
14.0 
8.0 

TDIS 
47.0 

HRCH 
23.3 

SRCH 
22.2 

TINS TIMR 
20.2 120.0 

OVSF OUSU KPRH TPRM PERD 
la.o yyyy.o yyyy.o yyyy.o y.s 
15.0 yyyy.o yyyy.o yyyy.o to.o 

***** SHIP I 117 ***** 

DIMENSION NATN NMDR 
5.0 117.0 

TYPE 
2.0 

DISP LBPX LOAX 
241.0 313.0 yyyy.o 

REAM 
48.2 

DRFT 
iy.2 

TRIM 
0.0 

RULR DD1S SSHP SRPM 
i.o 243.0 yyyy.o yyyy.o 

RUDDER. PROP SSPD 
_ yyyy.o 

RDAR 
97.0 

PDIA ASHP 
y.2 yyyy.o 

RDST EHGN 
5.0 yyyy.o 

PROP LATA LCAX 
i.o yyyy.o yyyy.o 

UNUV 
i.o 

TRLC 
4.0 

STOPPING SPDS SHPS 
15.4 100.0 

RUDS 
0.0 

TDIS 
52.3 

HRCH 
34.4 

SRCH 
20.y 

TIMS TIMR 
73.3 yyyy.o 

._m.*.»_sHip i ha *****__ 
DIMENSION NATN NMDR 

S.O 118.0 
TYPE DISP LRPX 10AX 
2.0 234.0 303.0 yyyy.o 

REAM 
52.4 

DRFT 
iy.s 

TRIM 
0.0 

RULR DDIS SSHP SRPN 
i.o 238.0 yyyy.o yyyy.o 

RUDDER. PROP SSPD 
_ yyyy.o 

RDAR 
yy.o 

PDIA ASHP 
8.0 yyyy.o 

RDST EHGN 
5.0 yyyy.o 

PROP LATA LCAX 
i.o yyyy.o yyyy.o 

UNUV 
1.0 

TRLC 
3.0 

TURNING' SPOT SPDF RUDT 
yyyy.o yyyy.o -33.0 

ADVT 
10.0 

TRNT 
3.3 

D1AT FRPH 
y.s yyyy.o 
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: 10-2*0 SPDZ 
IS.6 

RUP2 
20.0 

0VS1 
13.0 

OOSF OVSU 
14.0 »?»».0 

KPRH 
0 • 9 

TPRtt PFRO 
1.3 a.o 

»***• SHIP « 119 »4M» 

DIMENSION HATH 
3.0 

NHDR 
119.0 

TYPE DISP LRPX LOÄX BEAM DRFT TRIM 
;.0 254.0 305.0 9999.0 32.A IP.3 0.0 

DHLS DOTS SSHP SRPM 
1.0 238.0 9999.0 9999.0 

RUDDER. PROP SSPD 
9999.0 

RDAft 
99.0 

PD1A ASHP 
8.0 9999.0 

RDST EHGN 
5.0 9999.0 

PROP LATA LCAX 
1.0 9999.0 9999.0 

UNUV 
1.0 

TURNING SPOT SPDF RUDT 
9999.0 9999.0 -33.0 

ADVT 
10.A 

TRNT 
A.O 

DIÄT FRPN 
10.0 9999.0 

SHIP 4 120 «»«»« 

DIMENSION NATN 
5.0 

NNER 
120.0 

TYPE DISP 18PX LOAX 
2.0 4A3.0 350.0 9999.0 

8F.AH 
70.0 

DRFT 
22.2 

TRIM BULB DOIS SSHP SRPM 
0.0 9999.0 443.0 9949.0 9944.0 

RUDDER. PROP SSPD RDAR 
15.4 183.0 

PDIA ASHP RDST EHGN 
9.7 9999.0 9999.0 9949.0 

PROP LATA LCAX 
1,0 9449.0 9999.0 

UNUV 
1.0 

»«»»SHIP • 121 ***** 

DIMENSION 
i.i 

NATN 
1.0 

NAUR 
121.0 .¿r.,»‘.r...... 

RUDDER. 
PROP LATA 

TRIM 
0.0 

LCAX 

BULB S8HP SRPM 

UNUV PROP SSPD RDAR PDIA ASHP RDST ENGN 
9999.0 9999.0 9999.0 9999.0 9999.0 9949.0 9999.0 4444.0 9949.0_4^0_ 2.0 
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RUDDER. PROP SSPD 

9999.0 

TURNING SPOT 

RDAR 

94 • 0 

SPDF 

PD IA ASHP 

A.7 9799.0 

9977.0 9997.0 

RUDT 

-35.0 

ADUT 
7.9 

ROST 

3.0 

TRNT 

4.0 

EHGN 

1.0 

PROP 

4.0 

LATA LCAX UHUV 

16.7 9999.0 9999.0 

TRIG 
2.0 

DIÄT FRPN 
7.2 9999.0 

7999.0 9999.0 35.0 7.3 

STOPPING SPDS_SUPS 

19.0 100.O' 
10.9 100.0 

RUDS_TOIS_ 

Ö.0 22.1 
0.0 13.6 

4.2 

HRGH 

I 8.6 ' 
13.4 

7.8 9999.0 

SRCH_ 

" 7.5 
1.4 

_TIH5_ T|NR 

9.Ó 9999.-¾ 
8.0 9999.0 

ZIG-ZAG SPDZ RUDZ 
9999.0 20.0 

9999.0 8.0 

0VS1 OVSF OUSU KPRH TPRH PERO 
10.0 10.0 1.5 9979.0 9999.0 9977.0 

8.0 8.0 2.2 9999.0 9999.0 9999.0 

***** SHIP I 124 ***** 

DIMENSION NAIN 

1.0 
NHDR 

124.0 

TYPE 

5.0 

OISP 

13.0 
-*r- 

l.DPX 

155.0 

LOAX 

166.0 

BEAN 

24.1 

DRFT 

6.4 

TRIM 

33.0 
BULB 

0.0 
DPIS 

20.0 
SSHP 

18.0 

SRPH 

115.0 

RUDDER. PROP SSPD 

9999.0 

RDAR 

22.0 
PDIA ASHP 

_6.6 9797.0 

RUST 

2.0 
ENGN 

1.0 
PROP 

1.0 
LATA LCAX UHWV 

16.4 9999.0 9999.0 

TRLC 

2.0 

TURNING SPOT SPDF 

_9999.0 9999.0 

9999.0 9999.0 
9999.0 9977.0 

9999.0 9997.0 

9999.0 9997.0 
9999.0 9999.0 

STOPPING SPDS 

9999.0 

SHFS 

100.0 

ZIG-ZAG SF’DZ ' RÜOZ ~ 

9999.0 20.0 

9999.0 20.0 

9999.6 20.0 

RUDT 

-35.0 

35.0 
-35.0 

35.0 

-35.0 
35.0 

“RUDS 

0.0 

'tfusT 
5.0 

6.0 
"12.0 

ADVT TRNT DIAT FRPN 

6.6 _3.6_8jJ_99.99_.g_ 
"6.3 4.9 8.2 9999.0 
6.7 3.1 7.7 9999.0 

_5.6_3..4 7.6 9999.0 

6.1 3.4 7.4 9999.0 
6.0 3.2 8.5 9999.0 

TDI? 

10.3 
hr£h 

9.8 
“áRCH—Tiffs-TTSIT 

1.1 3.1 9999.0 

ÖViF ÔOSU KPRH fPRM 

12.0 5.8 9999.0 9999.0 

14.0 7.4 9999.0 9999.0 

9.0 7.1 9999.0 9999.0 

PERD- 

2.4 
_2jA_ 

2.4 

I" 

& 

***** SHIP t 125 ***** 

DIMENSION NAT N NHBR NATN 

1.0 

RUDDER. PROP SSPD 

125.0 

RDAR 

15.0 "94.0 

TURNING SPDT SPDF JJ--J 6 ^ 
7.2 3.1 

TYPE 

2.0 

PDIA 

DISP 

189.0' 

ASHP 

LBPX LOAX BEAM_DRFT TRIM BUIB_DDIS 

8.6 9797.0 2.0 

RUDT 

-37TÖ" 
-37.0 

263.0 276.0 

RUST ENGN 

iTo 

32.7 

PROP 

17.5 

LATA 
170 7970' 

0.0 

LCAX 

0.1 

UNUV 

189.0 

TRLC 

SSHP SRPH 

27.0 85.Ò 

076 776' 576“ 

DIAT FRPM 
~i .'3T999TÖ“ 

6.6 9999.0 

STOPPING SPDS SHPS RUDS TDIS HRCH SRPH TIMS TIMR 
15.3 100.0 0.0 27.4 9999.0 9999.0 15.3 9999.0 

_10.8 100,.0._g. 0_.16-. 1 .9999,.0. 9979_11,9 9999.0 

7.2 100.0 0.0 8.0 9999.0 9V99.0 8.3 9999.0 
3.6 100.0 0.0 3.2 9979.0 9999.0 5.9 9999.0 

u.¡ 

vi 

***** SHIP t 126 ***** 

Tí MENS! ÖS“ NATN 

1.0 
"ffMBl-TTPÈ'—6 i SP-C¥Fx-LO AX" 

126.0 2.0 53.0 263.0 276.0 

Team 
32.7 

TrTT 

10.1 
Tirnr 

9.0 
Tiffir 
0.1 

Trrrr 

189.0 

TSHP" 

27.0 
"SRPH- 

83.0 
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RU9DLR » PROP SSPD ROAR PDIA ASHP 
16.8 94.0 I.« 9799.0 

ROST 
2.0 

CHON 
t.O 

PROP 
1.0 

LATA 
39.0 

LCAX 
0.0 

UNUV 
1.0 

TRLC 
2.0 

TURNING SPOT 
17.3 
• .1 

SPDF 
7.7 
5.7 

RUDT 
-37.0 
-37.0 

AOUT 
a.2 
a.o 

TRNT 
3.5 
3.4 

niAT FRPH 
7.2 9999.0 
7.1 9999.0 

STOPPING SPDS SUPS RUDS 
_ 17.3 100.0 0.0 

12.2 100.0 0.Õ 
8.1 100.0 0.0 
4.1 100.0 0.0 

TDIS HRCH SRCH 
19.3 9999.0 9999.0 
12.9 9999.0 9999VÓ' 
4.4 9999.0 9999.0 
1.4 9979.0 9999.0 

TINS TINR 
JO.2 9999_J> 
«75 9999.Ô 
S.B 9999.0 
3.3 9999.0 

***«« SHIP » 127 **«*« 

DincNSiON NATH NHRR 
1.0 127.0 

TYPE 
1.0 

DISP LtPX LOAX 
47.0 201.0 210.0 

»FAN 
27.4 

DRFT 
10.4 

TRIM 
0.0 

bULK 
0.1 

DDIS 
47.0 

SSHP 
15.0 

SRPH 
90.0 

RUDDER. PROP SSPD 
9999.0 

RDAR 
35.0 

PDIA ASHP 
4.7 9999.0 

RDST 
2.0 

ENGN 
1.0 

PROP 
t.O 

LATil 
9.4 

LCAX 
0.» 

UNUV 
1.0 

TRLC 
2.0 

TURNING SPDT SPDF 
12.7 9999.0 
14.2 999975" 

STOPPING SPDS SHPS 

ZIG-ZAG 

RUDT 
-35.0 
"35.5“ 

RUDS 

ADVT 
4.4 

14.8 100.0 

4.3 

TDIS 
"0.0" 22.9 

TRNT 

-h± 

DIAT FRPH 
4.5 9999.0 

~T7r9*5*75" 

HRCH 
TaTo" 

SRCH 
i.o” 

TINS TIHR 
a.2” 

SPDZ 
"ï 1.9 

RUDZ 
20.0' 

0VS1 
♦ .0' 

OVSF 
- 875 

OVSU KPRH TPRH 
0.5^99f75 99'997<T "37f' 

»»**» SHIP » 128 ***** 

DIMENSION NATN 
1.0 

NMER 
'1 28.0” 

TYPE 
“I. or 

RUDDER. PROP SSPD 
. "9999.0" 

RDAR PDIA 
58:6 'Z.O 

TURNING SPDT SPDF RUDT 
-999970”979<r.<r—35 .'«T 

9999.0 9999.0 -35.0 

DISP 
_15>.< 

ASHP 
9999.6” 

ADVT 

L»PX LOAX 8FAM DRFT 

87 r 
7.8 

RDST 
27¾ “ 

TRNT 
4 78” 
4.0 

ENGN 
"mr 

PROP 
■~r.iT 

LATA 
”23;v 

TRIM 
"575" 

LCAX 
D .0 

DDL 8 
"57 f 

UNUV 
175' 

DDIS 
16476 

TRLC 
-276” 

SSHP 
~5470" 

SRPH 
"9676" 

DIAT FRPH 
—973-99?976' 
9.5 9999.0 

sTomwr SPDS 
9999.0 

"ziö-zaS—P5‘r 
9999.0 

- SHPS RUÍIí” 
100.0 0.0 

”5052” 
20.0 10.0 

'TOTS-HRCTT 
29.3 27.4 

”SRCir 
10.7 

TINS' 
13.0 

TTHJT 
21.0 

9.0 
-TPRIT 

0.0 9999.0 9999.0 
"PFRIT 

4.9 

***** SHIP » 129 ***** 

DIÑEN STOÑ NATN TfflfR TIpT" "ÑAT'N 
1.0 129.0 

-RUDDER.lROP" SSPD 
14.5 

RDAR" 
81.0 

2.0 

"forA" 
8.4 

crisp—nsps—m'«r 
217.0 279.0 290.0 

TTSTT 
50.4 

■WT" 
18.1 

"nmr 
o.o 

t um-PUTS-SSHP-SRPH— 
0.0 217.0 28.0 90.0 

” ”ASMP—RDST-CNGn-PROP LÄTA-COT” 
9999.0 2.0 1.0 1,0 24.1 0.0 

UHuU" 
1.0 

TRCIT 
2.0 

TURNING" gPlif ” "SPOr 
15.5 9999.0 

KDDf 
35.0 

15.5 9999.0 _35.0 
15.5 9999 70 - 20.0” 
15.5 9999.0 20.0 

"AOUT-TPtTT "DIÄT-PRPiT 
9.3 4.1 10.2 9999.0 

_8.0_3.8_9J 9999.0_ 
11.8 '5.4 14.0 "9999 To 
10.4 5.4 13.0 9999.0 
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16.9 9999.O 34.0 7.2 2.9 6.2 90.0 

STOFPIMO SPDS SHPS 
17.S 100.0 

RUDS 
0.0 

TDI8 
20.7 

HOCH 
IB.9 

SRCH 
14.3 

TINS 
11.3 

TIHR 
60.0 

*»»** SHIP » 134 t»«** 

_pintNSION 

RUPOER. PROP 

NATH NMBR 
1.0 134.0 

TYPE 
3.0' 

OISP_l BPX_ LOAX_ 
”65.0 220.0 212.0 

_S|PO_ 
17.0 

RPAR_ 
"35.0 

PPIA ASHP_RDST 

TURNING SPOT SF'DF RUDT 
i7.V9999;ir”'3s;o 
17.1 9999.0 -35.0 

7.0 9999.0 

ADVT 

5.0 

TRNT 

EHON 
Ï.0 

DIAT 

PEAN 
31 .V 
PROP 

DRPT_ 
11.6 

LATA 

JTRIH_ 
-3.0 

LCAX 

PULP 
“o.«r 

UNUV 

JDDIS 
66.0" 

SSHP SRPN 
22.0 105.0 

7.0 
7.7 

7.4 
3.3 

~T.T~ 
7.2 

1.0 

FRPH 

15.2 -12.0 4.0 
_TRLC_ 

2.0 

"BTTO' 
8R.0 

■STOPPImC 5 Firs;—SUPS-ROTS-TP IS-HROT-SRCTT 
17.3 100.0 0.0 24.5 9999.0 9999.0 

TTHS~ 
7.6 

TTHR" 
85.0 

ZIG-ZAG SPDZ 
17.2 

RUÏÏ2 ÖÖS1 
20.0 14.0 

OVSF ffõSú kFRm tPRH 
15.0 9999.0 9999.0 9999.0 

TERO" 
5.3 

r ***** SHIP • 135 ***** 

PI HEMS I ON NATN 
1.0 

"nhbr type idsp' 
135.0 9999.0 9999.0 266.0 9999.0 

TWS-LOST TTSiT 
32.0 

TiRTT mH tuOÍ POTS-SSHP SRPH 
9.9 9999.0 9999.0 9999.0 9999.0 9999.0 

U 

RUP'PER • PROP 

TURHING* 

SSPP“ "ROAR —PPIA-ASHP—POST-FHGH-PHOT—CATA-[TAX' 
19.2 9999.0 7999.0 9999.0 9999.0 1.0 1.0 9999.0 9999.0 

'UMUV 
1.0 

TRLIT 
1.0 

SPOT-' SPDF 
19.2 9997.0 
19.2 9999.0 
T074T997 . Ö 

10.4 7799.0 35.0 

APV1-IRRT-TTAT-FRPH" 
7.9 4.0 9.9 9999.0 
7.7 2.7 7.9 9999.0 
'7.7-379-977970-999770- 
7.5 3.7 9999.0 9999.0 

STOPPING" SPtiS "SHPl ROTS 
19.2 60.0 0.0 
10.4 60.0 0.0 

"Tot 5-BITCH-SRPH-TTHS-TTHIT 
13.8 9999.0 9999.0 
3.9 9999.0 9999.0 

5.0 9999.0 
2.7 9999.0 

***** SHIP t 136 ***** 

DIMENSION NATN 
1.0 

NHBR TYPE PISP LPPX COAX 
136.0 9999.0 9999.0 266.0 9999.0 

BEAN 
32.0 

DRFT TRIM PULP DPIS SSHP SRPH 
7.8 9999.0 9999.0 9999.0 9999.0 9999.0 

RUDDER. PROP SSPP RUAR PPIA ASHP RDST 
9999.0 9799.0 9999.0 9997.0 9999.0 

ENGN 
1.0 

PROP LATA LCAX 
1.0 9999.0 9999.0 

UNUV 
1.0 

TRLC 
1.0 

TURNING SPPT SPDF RUDT ADVT 
9999.0 9999.0 -35.0 5.5 
9999.0 9999.0 ÏÏTO 6.0 
9999.0 9979.0 -35.0 5.0 
9999.0 9999.0 35.0 5.8 

STOPPING SPDS 
__9999.J 

9999.Ö" 

SHPS 
60.0 
60. Ó 

TRNT DIAT FRPH 
4.1 9999.0 9999.0 
Y.S" 999970-79797¾- 
6.2 9999.0 9999.0 
7.8 9999.0 9999.0 

RUDS TDIS HRCH SRCH TIHS TIHR 
0.0 9.6 9999.0 9999.0 4.4 9999.0 
0.6 4.T"9999ro 9999.0 ¿77 999975- 

***** SHIP I ÏJT'**»*! 

DIMENSION NATN NHBR TYPE DISP LPPX LOAX BEAN DRFT TRIM BULB DDI8 SSHP SRPN 



E-36 

I..I 

c: 
a 
¡••i 

9. 

1.0 137.0 7.0 «8.0 274.0 ???7.0 41.2 11.0 12.0 «t«f.O *7.0 ****.0 ****.0 

RUDDER. PROP 

_ZIG-ZAG 

SSPD 
****.0 

RD4R PDI A ASHP RDST ENGN PROP LATA LCAX 
51.0 ****.0 ****.0 *?**.0 ****.0 ****.0 ****.0 ****.0 

UHUV 
1.0 

TRLC 
1.0 

SPDZ RUDZ 0US1 OVSF 0U8U RPRW TPRH PFRP 
1*.0 
10.0 

20.0 
20.0 

¡8.0 
22.0 

21.0 ***9.0 ****.0 ****.0 
14.0 ****.0 ****.0 ****.0 

4.0 
10.2 

«>*** SHIP » 138 ***** 

DIMENSION 

"RUDDERT"PROP” 

HATH NMDR 
14.0 138.0 

SSPD 
IS.4 

RDAR 
40.0 

TYPE 
3.0 

>TlÃ' 
4.1 

DISP LDPX LOAX 
65.0 214.0 229.0 

SEAM 
28.3 

DRFT 
12.4 

TRIM BUlIT 
0.0 ****.0 

DDIS 
45.0 

SSHP SRPH 
13.0 118.0 

ASHP 
13.8 

■rdsT 
2.0 

EHGN 
3.0 

PROP 
1.0 

LATA 
IS.* 

Tcsr 
0.0 

UMUU fscr 
1.0 ****.0 

TURNING 

***** SHIP » 139 ***** 

~SPDT SPDF RÙDT ADVT TRÑT DIÄT FRPM” 
14.8 97*7.0 35.0 7.4 4.8 8.3 9*99.0 
14.8 **««.0 -35.0 5.0 3.7 7.0 ««««.0 

DIMENSION 

RUDDER. PROP 

TURNING 

NATN NMDR 
14.0 129.0 

SSPD RDAR 
J7.3_40._0_ 

SPOT SPDF 
17.5 99*9.0 
17.5 9999.Ò 

TYPE DISP LBPX LOAX 
1.0  29.0 214.0 22*.0 

BEAM DRFT 

-*;? 
TRIM BULB 
34.0 ««««.0 

.DR.S 
45.0 

SSHP SRPH 
13.8 118.0 

PDIA ASHP 
__4._I_11..8. 

RUDT ADVT 
35.0 _5.0 

•35.0 4Í4' 

RDST 
2.0 

ENON 
3.0 

PROP 

—UP. 

LATA 
30.5 

LCAX 
0.0 

UHUV TRLC 
1.0 ****.0 

TRNT 
_3.7 
3.5 

STOPPING SPDS SHPS RUDS TDIS HRCH 
17.4 100.0 '0.0 f**9.0 ****70 ***V.O 

DIAT FRPM 
7.0 ««*«.0 

_ 3.* ****.0 

SRCH TINS TIMR 
7.4 ****75"" 

***** SHIP I 

DIMENSION 

"140 ***** 

NATN 
r;o' 

DISP IBPX LOAX 
“IST.U ÍÃ3TÕ JUTS' 

BEAM 
SST?- 

DRFT 
■TÏTf 

TRIM 
“irr 

BULB DDIS SSHP SRPH 
~575~9Tf9 . î 9m75 W#7o~ 

RUDDER. PROP 

_TURNINO 

SSPD 
15.0" 

RDAR_ 
*4.0 

PDIA ASHP_RUST 

SPDT SPDF 
15.0 *797.0 
13.0 *999.0 
_4.4 *979.0_ 

5.9-9999.O 

8.6 9999.0 

ADVT 

2.0 
EJ1GM_ 
1.0 

PROP LATA LCAX UHUV 

8.4 
8.1 
0.1 

* 7.5- 

STOPPINO SPDS _SHPS 
15.0 1Õ0.0 
15.0 100.0 
1S.0 100.0 
4.4 50.0 

Z10-ZA0_SPDL_RUDZ_ 

JtUDT 
35.0" 
-35.0 
_35._0_ 
-35.0 

RUBS _TDIS 
0.0"9999.0" 
0.0 9999.0 
0.0_*999.0_ 

*0.0 ****.0 

TRNT MAT 

1.0 

FRPM 

l*.0 99**.0 3.0 
TRLC 
-270“ 

1.7 
2.1 
1.1 
175“ 

7.3 88.0 
7.4 88.0 
5.7 100.0 
“775 TOO 70 

HRCH SRCH 
“27.4 ****.0 
27.4 ****.0 
1«.5 ««««.0 

****.0 

TIMS 
17.0 
14.5 
14,3 

TIMR 
““375“ 
8.0 
10.0 

4.1 7.3 5.0 

15.0 20.0 
J0VS1 
23.0“ 

OVSF OVSU _ttPRM_TPRM PERB 
20.Õ **9*,0 ****.0 ****.0 ****.0 

***** SHIP * 

DIMENSION 

141 ***** 

NATN NHBR TYPE DIBP LBPX LOAX BEAM DRFT TRIM BULB BDIS SSHP SRPH 
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1.0 141.0 1.0 S3.0 343.0 374.0 S3.7 7.0 3S.0 0.3 0000.0 0000.0 0000.0 

RUDDER. PROP SSPD 
14.« 

RDAR 
04.0 

PRIA ASHP 
0.4 0000.0 

RDST 
3.0 

CHON 
1.0 

PROP 
1.0 

LATA 
30.0 

LCAX 
0.0 

UNUV 
3.0 

TRLC 
3.0 

TURHIHB SPOT 8PDF RUPT 
iT.?row.-s—3i^T 
17.0 0000.0 -35.0 
_7.0 0000.0_33^0 
7.0 000Ö.0 Õ5. Õ 

ADUT 
irr 

TRNT 
rrr 

DIAT 
775- 

FRPH 
ifoTy 

0.0 
7.7_ 

‘«.I 

3.3 
1^0 
2~l 

8.8 01.6 
7.3_100.0 

"ÍTÒ iõo.õ' 

8T0PPIN8 SPDS_SHPS_ 
17.0 
8.3 

100.0 
30.0 

_RUDS 
0.Ò 
0.0 

TDI8 HRCH_SRTH 
24.3 0000.6 

TIH9 T1HR 
0000.0 
0000.0 10.3 0000.0 

11.7 
S.8 

10.0 
S.O 

080» SHIP • 143 00080 

-HflmTOT 

I 
-Rsnr 

1.0 
-NHwr 
143.0 

TTPr 
3.0 

-DTSF—im—num:—rtjot 
13.0 0000.0 0000.0 0000.0 

-PRFT" 
4.4 

TRnr 
25.0 

-ronr 
o.o 

HDIS- 
13.0 

TBHP" 
32.0 

“SRPM“ 
110.0 

inreDEinrTRöp—ssr&—rdsr— ptii*—»sur— unît—Ttreu—prof nrra nnor 
0000.0 0000.0 0000.0 0000.0 00 0.0 0000.0 0000.0 0000.0 0000.0 

““UNUV-TRCC“ 
3.0 2.0 

TURNINO sTFf 
1S.0 0900 

SPDF 

1S.0 

“Rurr“ 
.0 33.0 

0000.0 -33.0 
'15.0 0090.0 -3377' 
15.0 0990.0 33.0 
15.O 0000.0 -33.0 
15.Ó09997 O “ 33.0" 
13.0 0900.0 -33.0 

Twr. 
3.0 
4.1 

'IrñT 
2.0 
3.4 

s .y 
3.4 
3.2 

T.f 
3.1 

3.1 
3.2 
3.2 
4.4" 
3.7 

“TÏTST 
9.1 

“TT.y 

TKFlT 
01.0 
01.0 
04.0- 

4.0 
4.1 

T.T“ 

88.0 
93.0 

3.1 
“f3“y 
93.0 

.- 



T 
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■TOPPING SPDS 

U.O 

U.O 
U.O 

_L6_î_0 
U.O 

SHPS 

100.0 

100.0 
100.0 
J00_.0_ 

100.0 

RUDS 

3S.0 

0.0 
30.0 

0.0 

TDIS 

30.0 

34.0 
40.0 

32.0 

4.3 100.0 

3.0 100.0 

13.« 100.0' 
a.s loo.o 

0.0 54.1 

0.0 37.0 

_0.0_7.6 

Õ.Ò 37*.5 
0.0 45.2 

HRCH 

7999.0 

9997.0 
9999.0 
9997.0 

9999.0- 
9999.0 

9999.0 

9799.0 
9999.0 

SRCH 

9999.0 

9999.0 
9999.0 
9999.0 

>"999.0 

7997.0 

9999.0 

9999.Õ " 
9999.0 

TINS 

13.0 

19.0 
1B.0 

JLOLÜL. 
19.0 
17.0 

9.0 

2Ó.0 
19.0 

TIHR 

120.0 
90.0 

100.0 
110.0 
105.0 
70.0 

_40.0_ 

150.0 
110.0 

ZIO-ZAO SPDZ 
14.8 

RUDZ 
10.0 

ÒVS1 ÕVSF OVSU "kPRÜ fPRN PERD 
7.0 17.0 9999.0 9999.0 9999.0 9999.0 

«***» SHIP « 144 ***M 

DIMENSION DEAN 
52.7 

77" RUDDERt PROP 

TURNING 

STOPPING 

TIrTT 
7.9 

lata' 
39.0 

"TRIM 

23.0 

LCAX 
0.0 

BULB ÕÕTS SlHÎ>-SRPH- 

0.2 9999.0 9999.0 9999.0 

UUUV 
3.0 

TRLC 
2.0 

FRPM 
8.9 89.0 

9_¡_5 _92.0 
9.4' 90 .'«r 
9.8 92.0 

R«3 »3.0 
8.1 91.0 
4.9 88.0 

7.3 95.0 

j»il 

TDIS HRCH SRCH 

_ 38.0 9999.0 9999.0 
13.3 100.0 0.0 48\0 9*99.0 9999.0 
17.1 100.0 0.0 42.0 9999.0 9999.0 

-_14.2 100.0 O.Q 28.8 9999.0 9999,0 

TINS 
14.0 

17.0 
15.0 

-11; 0 

TINR 

90.0 

12Õ.0 
120.0 
73.0 

ZIG-ZAO SPDZ 

12.8 
RUDZ 

20.0 
0VS1 
20.0 

OVSF 

20.0 
OUSU KPRM TPRN 

_4.1 9997.0 9999.0 
PERD 

10.0 

h 
tiL 

***** SHIP « 145 ***** 

DIMENSION NATN 

7.0 
NH8R 

143.0 

TTPE 

2.0 
DISP 

134.0 
LBPX LOAX 

238.0 7979,0 
BEAM 

39.0 
DEFT 

15.4 
TRIM . BULB 

3.0 9999.0 
DDIS 

134.0 

8SMP 

24.0 

SRPH 

122.0 

RUDDER. PROP SSPD RDAR 

_9999.0 9999.0 
PDIA ASHP RDST 

4.7 9999.0 9999.0 
EMGN 

4.0 

PROP 

1.0 

F M 

c: 

LATA 

13.7 
LCAX UHUV TRLC 
0.0 9999.0 9999.0 

TURNING SPDT SPDF 

15.5 9999.0 

15.5 9999.0 

RUDT 

35.0 

AOUT TRNT 

6.4 9999.0 

■ TOPPING_SPOS SHPS 

13.4 1Ó0.0 

4.9 9999.0 

TDIS HRCH 

0.0 9999.0 20.1 

-35.0 

RUDS 

DIAT FRPM 

6.7 9999.0 

6.4 9999.0 

SRCH TIMS TIHR 

7.3 10.0 9999.0 

***** SHIP * 144 ***'**" 

JUMEN SI ON MATH_NH SR TTPE __D 1SP_LBPJt_L 0 AX_BE AM 

'' ' * * 39*,'0 14.2 

RUDDER. PROP 

7.0 144.0 

SSPD RDAR 

2.0 123.0 238.0 9997.0 

PDIA ASHP RDST ENGN 

DRFT JLÊJ"_BULB DDIS_SSHP SRPH 

1.0 9999.0 T53.0 24TO iftVO- 

PROP LATA LCAX UNUV TRLC 





STOPPING SPSS SHPS RODS TDIS HRCH SRCH TINS TIN* 
14.• ffPt.O »999.0 23.0 »»»».0 »»»».0 9999.0 

SHIP • 131 »*»** 

DIMENSION 

RUDDER. PROP 

NATN 
9.0 

“ssrb“ 
17.4 

NHDR 
131.0 

TYPE 
2.0 

DISP L»PX LOAX 
111.0 280.0 9999.0 

BEAN 
37.1 

DRFT 
13.2 

TRIM BULB 
0.0 »999.0 

DDIS 
111.0 

SSHP SRPN 
24.0 »999.0 

RDAR FD1A 
34.0 9999.0 

ASHP 
10.0 

RDST 
3.0 

EHGN 
1.0 

f ROP 
1.0 

LATA LCAX 
17.0 -13.0 

UNUV TRLC 
5.0 9999.0 

TURNING SPDT SPDF RUDT ADVT 
17.4 »999.0 35.0 7.8 
17.4 9999.0 -35.0 7.9 

TRHT DIÄT FRPN 
5.1 9999.0 »999.0 
3.2 9999.0 9999.0 

STOPPING SPDS SHPS RUDS TDIS 
17.4 9999.0 9999.0 9999.0 

HRCH SRCH TINS TINR 
34.0 9999.0 9999.0 9999.0 

«***» SHIP 4 152 ***** 

DIMENSION NATN NMBR 

9.0 152.0 

TYPE DISP LRPX LOAX BEAN DRFT 
2.0 109.0 _230.0 9999.0-Mxi-Ux5_ 

TRIM BULB DDIS 
0.0 9999.0 109.0 

SSHP SRPN 
18.0 9999.0 

RUDDER. PROP 

TURNING 

STOPPING 

SSPD 
15.0 

RDAR PDIA 
54.0 9999.0 

ASHP 
10.0 

RDST 
^.0 

ENGN 
liO 

PROP 
1.0 

LATA LCAX 
18.0 -14.0 

UNUV TRLC 
7.0 »»»».0 

SPDT SPDF RUDT ADUT 
14.0 »»»».0 _ 33.0 7.8 
14.Õ 9999.0 -35.Õ 

TRAT DIAT FRPN 
3.» »999.0 9999.0 

T.» 3.» »999.<T 9999.0 

SPDS SHPS RUD3 TDIS 
12.5 9999.Õ “» »»9.0 9999.0 

HRCH_ SRCH_TINS TINR 
"7,4 »»»»‘.0 9999.0 »999.0 

***** S HIp * 133 ***** 

DIMENSION _NATN 
».Ö" 

RUDDER. PROP SSPD 

NNBR TYPE 
'133.0 

RDAR 

TURNING 

15.0 

SPDT 

1.0 

PDIA 
54.0 »999.0 

SPDF RUDT^ 

DISP LBPX LOAX 
»»'.0 255.0 9999.0 

BEAN DRF T_T*»1 " BULB   DDIS 

ASHP RDST EHGN 

TÍ74 ¡375 0.0'9999.0 9999.0 

PROP LATA LCAX UNUV TRLC 

SSHP_ SRPN 
18.0 9999.0" 

15.8 »999.0 35.0 
15.8 9999.0 -33.0 

10.0 5.0 1.0 1.0 

ADVT TRNT P1AT FRPN 
4.8 5.Õ"^999.0 9999.0 
7.0 3.2 »»»».0 »999.0 

14.0 -13.0 4.0 »999.0 

-5FR-§hF5-RÙF5-TTTT 
15.8 »999.0 »»»».0 »»»».0 

'RfiCT—SRC« nur mfi 
19.» 4.3 »»»».0 9999.0 

***** SHIP • 134 ***** 

DIMENSION NATN NNBR 
9.0 154.0 

TYPE" 
1.0 

“dTsF LBPX LOAX 
99.0 233.0 »»»9.0 

BEAN' 
31.4 

"drFT 
13.5 

-TrTh-SDEi-dMT 
0.0 9999.0 9999.0 

SRPN" 
19.0 9999.0 

RUDDER. PROP SSPD 
15.0 

RDAR PDIA 
59.0 9999.0 

ASHP 
10.0 

RUST 
5.0 

EHGN 
1.0 

PROP 
1.0 

LATA LCAX 
14.0 -13.0 

UNUV TRLC 
3.0 »»»».0 

TURNING “SPOT SPDF' “IÜdT ADVT" 
17.0 »999.0 35.0 4.7 
17.0 »»»».0_-35.0 4.9 

TRÑT ÔTÂT FRPN 
3.2 9999.0 »»»».0 
3.5 9999.0 9999.0 

STOPPING SPDS SHPS RUDS TDIS 
18.4 9999.0 »»»».0 »»»».0 

HRCH SRCH TINS TINR 
12.2 »»»».0 »»»9.0 9999.0 
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***** SHIP I 1SS ***** 

DIMENSION NATN NNDR 
9.0 ir.3.0 

TYPE 
1.0 

DISP LDPX LOAX 
64.0 :37.0 9999.0 

•CAN 
31.0 

DRFT 
11.6 

TRIM BOLD 
1.0 9999.0 

DPIS 
66.0 

SSHP SRPH 
15.0 9999.0 

LJ RUDDER. PROP SSPD 
15.0 

RDAR PDIA 
34.0 9999.0 

TURNING RUDT 
_35.0_ 

16.0 9999.0 -33.0 

SPOT SPDF 
16.0 9999.0 

ASHP 
jo.cL 

ADVT 
a.o 

RDST 
2.0 

EHGN 
1.0 

PROP 
1.0 

LATA LCAX 
11.0 -12.0 

UHUV TRLC 
3.0 9999.0 

D.S 

TRNT PIAT FRPH 
ï.5 9999.0 9999.0 
4.6-9999.O 9999.0- 

STOPPING SPD3 SHPS RUDS TDIS 
T5TO*9997rO'9V9VTo 999970- 

HRCH SRCH TINS TIHR 
-2Ã7iT9999T<J-9-99V. (7^79970- 

-****i-TiTTrT-r56-**l»l- 

DIMENSION . NATN NHBR 
'9.0' 154.0 

TYPE -rrr 
DISP IBPX LOAX 

-4670 ÎS770-999970- 
BFAM 

3 

RUDDER. PROP ÎSPP RDAR PDIA ASHP RPST 

TURNING 

’ -1575-3475-999970--1079- -277T 
ENGN 
TTIT 

31.0 

PROP 

DRFT 
11.4 

TRIM BULB DPIS SSHP SRPH 
175-999970 «.«' "IST«* 9999.0 

SPOT SPDF 
15.-5 999970 
15.5 9999.0 

RUDT 
-35.0" 
-35.0 

ADVT 
6 75" 
5.8 

TRNT DIAT 

T75- 

FRPH 

LATA LCAX 
TITO—-1170 

UNUV TRLC 
-470-9999:5- 

375-499970-99997¾- 
4.0 9999.0 9999.0 

***** SHIP * 157 ***** 

DIMENSION NhTN NMBR 
9.0 157.0 

-Type dise—iBPX—itoax—beam—wrr— ittim -bulb—dois 
2.0 112.0 243.0 9999.0 37.1 14.2 1.0 9999.0 112.0 

SSHP "SRPM 
22.0 9999.0 

ruddTTr. prop -jjPD 
16.3 

RDAR - PDIA 
54.0 9999.0 

-RSHP RTT5T EtlBii TROP " 
22.4 2.0 3.0 1.0 

tat»—rc ax"—Hfwo—truc— 
14.0 -11.0 5.0 9999.0 

-TURNING SPOT "SPDF—-RUDT-ADUT" 
14.0 9099.0 35.0 10.4 
16.0 9999.0 -35.0 S.2 

•TRNT—mn—FRnr 
4.0 9999.0 9999.0 
3.8 9999.0 9999.0 

STOPPING SPDS SHPS RUDS TDIS 
13.0 9999.0 9999.0 9999.0 

HRCH SRCH TIMS TIHR 
22.0 9999.0 9999.0 9999.0 

***** SHIP » 158 ***** 

a 
DIMENSION 

RUDDER. PROP 

NATN 
_1.0_ 
SSPD 
20.0 

NMBR 
158.0 

TYPE 
3.0 

D1SP 
14.0 

LDPX 
177.0 

LOAX 
185.0 

BEAM 
25.0 

DRFT 
5.3 

TRIM BULB 
20.0 9999.0 

DD1S 
32.0 

SSHP 
22.0 

SRPH 
105.0 

RDAR PDIA 
31.0 9999.0 

ASHP 
24.0 

RDST 
3.0 

EHGN 
3.0 

PROP 
1.0 

LATA 
21.0 

LCAX 
-5.0 

HNUV 
3.0 

TRLC 
2.0 

TURNING SPOT SPDF 
23.09999^0 

TZJ.'O 9999.0- 

RUDT 
-35.0 

ADVT 
7.9 

STOPPING SPDS SHPS RUDS 

4.r 

TDIS 

TRNT 
_4.0_ 

4-.6 

DIAT FRPM 
9.8 9999.0 

HRCH 

-15-.1-99^970- 

SRCH_TIMS TIHR 

23.0 100.0 

2I0-2A0_SPDZ 
23.0" 

RUDZ 
-20.0' 

0.0 

0VS1 

13.0 12.9 1.0 

OVSF OVSW KPRM 

4.1 

TPRM 

40.0 

PERD 
10.0 10.0 9999-.O 9999.0 9999.0- 2.5 
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***** SHIP » IS? ***** 

H 
I'ii 

DIMENSION 

RUDDER. PROP 

TURNING 

STOPPING 

ZIG-ZAG 

NATN 
t.O 

NNDR 
15?.0 

TYPE 
3.0 

DISP 
17.0 

18.0 24.0 ????.0 

SPDT_ SPDP_ 
20.0 7997.Õ 
20.0 9797.0 

SPDS 
19.5 
20.3 

SPDZ 
20.0 

RUDT 
35. Ö 

-35.0 

LDPX 
173.0 

SSPD_RDAR PD1A ASHP RDST 

SHPS 
GO. 0 

100.0 

RUDZ 
20.0 

0VS1 
7.0 

9.0 

ADVT_ 
5.5 
5.7 

3.0 

TRNT 
4.0* 
3.9 

RUDS 
0.0 
0.0 

TDIS 
10.8 
11.3 

HRCH 
10.8 
11.1 

LOAX 
131.0 

ENGN 

DEAN 
21.0 

DRFT 
9.1 

TRIM 
0.0 

DUE 8 
0.0 

DOIS 
23.0 

88HP 
9.0 

SRPH 
89.0 

3.0 

DIAT 

1.0 

FRPM 
7.2 9999.0 
7.2 9999.0 

PROP LATA LCAX MNWV TRLC 

SRCH 
0.0 

_L*®_ 

7.0 -4.0 4.0 2.0 

TINS 
4.0 
4.0 

TIHR 
40.0 
40.0 

OVSF OVSU KPRN TPRN 
10.0 9999.0 9999.0 7979.0 

PERD 
2.9 

I i 

i'»' 

»»*»* SHIP ♦ .140 «»»«« 

DIMENSION NATN 
1.0 

NMRR 
160.0 

TYPE 
3.0 

DISP 
33.0 

LDPX 
204.0 

LOAX 
213.0 

DFAH 
25.9 

DRFT 
10.8 

TRIM 
0.0 

RULt 
0.0 

DOIS 
33.0 

S8HP 
21.0 

SRPM 
120.0 

RUDDER. PROP SSPD 
2.3.0 

RDAR PDIA ASHP 
_27.0 9999.0 9999.0 

RDST 
_3_iO_ 

ENGN 

—I.JL 

PROP 

_JUP_ 
LATA LCAX 

JlLO_lO_ 
UNWV 

_lt®_ 
.TRLC 
—lift. 

TURNING SPOT SPDF RUDT ADVT TRNT DIAT FRPM 
_24.0 9799.0_ 35.0_11.6_5.5 12.2 9999.0 
24.0 9997.0 -30.0 8.8 5.5 15.0 9999.0' 

_STOPPING _ SPDS 3HP3 _RUOS_ TDIS _ HRCH SRCH TIMS TIMR 
" 23.0 100.0 ‘0.0 16.9" T*.? Õ". 5" ~4.3~ 45".0 
a* 

•r_ZIG-ZAG SPDZ RUDZ OVSl OVSF OVSU KPRN TPRN PERD 
>• ¿Tí.’S 50.0 6.15 f.Ò 9999.0 9794.Ó 9999.0 TTT 

***** SHIP t 161 ***** 

0 

DIMENSION _NATN_ 
17.Ò 

RUDDER. PROP_SSPD 

TURNING 

15.0 

SPOT 

_NM8R_ 
161.0 

_RDAR_ 
"148.0 

SPDF 

TYPE DISP LDPX 
2.0 313.0 320.0 

PDIA ASHP RDST 

J.OAX 
9999.0- 

IFAM 

ENGN 

32.0 

PROP 

DRFT TRIM PUL» DDI8 88HP 
21.8 

l ATA 

0.0 

LCAX 

0.9 

UNUV 
6.4 

RUDT 
15.6 
15.0 
14.2 

5.0 
9979.0 
9997.0 

-35 
35 
-35 

9799.0 

ADVT 

13.7 9999.0 

0 
0 
0 

ÎÏTÔ" 

■*7S" 
9.4 
10.2 
TOTT 

5.0 

TRNT 

STOPPING SPDS 3UPS RODS TDIS 

4.4 
4.6 
3.7 
4.9 

HRCH 

3.0 

DIAT FRPM 
ToiT^sTrrr 
9.9 9999.0 
9.3-9999.0 

il3.0" 

TRLC 

8RPM 
4Í.0 114.0- 

4.0 35.0 -12.0 2.0 2.0 

14.9 100.0 

-1Õ72~9?T975- 

SRCH TIMS TIHR 
0.0 31.9 16.8 18.4 12.7 9999.0 

-ZIC JZAQ-SPPl_.RUDZ_ÖVJU_QVSF - OVSW KPRN _JLPJLM, PERD 
15.6 9999.0 9999.0 9999.0 9999.0 
15.0 9999.0 9999.0 9999.0 9999.0 
-14¿2_?9”.0 9999.0 9999.0 9799,0 
13.7 9999.0 9999.0 9999.Ò 99V9.0 
15.5 20.0 12.0 10.0 8.0 

1.2 9999.0 9999.0 
1.3 9999.0 9999.0 
1.4 9999,0 9999.0 

2 9999.0 9999.0 
O 2.2 8.7 

***** SHIP • 162 ***** 



O
B
X
I
]
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» 

DINENS10N MATH 
f.O 

RUDOEK. mor S3PD 
21.3 

N«*R TYPE 0I«P 
1*2.0 1.0 «*.0 

ROAR PDI* ASHP 
*4.0 7.« 9999.0 

ISPX LOAX BEAM 
24*.0 9999.0 41.0 

ROST ENGN PROP 
3.0 1.0 1.0 

DRFT TRIM SUIS 
10.2 1.0 1.0 

LATA LCAX UNUV 
17.3 -9.0 3.0 

DOIS SSMP SRPN 
9999.0 9999.0 9999.0 

TRLC 
2.0 

A 
a 
a 

tffliIÎN? frïïT TpTT-15057-ÃUÜT-TrnT-BTaT-FWFm- 
13.0 9999.0 -35.0 *.3 3.7 *.7 81.0 
15.0 9999.0 35.0 3.8 3.0 3.* 84.0 

« 
• 
a 

15.0 9999.0 45.0 477 Ï7Ï 5.3 Ó3.0 
13.0 9999.0 -45.0 3.1 2.3 4.* 80.0 
17.0 9997.0 -35.0 4.3 4.0 4.3 80.0 

» 
a 
a 

17.0 9999.0 35.0 9.2 3.4 4.3 '>«.0 - ' ■ ■ 
17.0 9999.0 -43.0 4.4 3.3 3.7 78.0 
17.0 9999.0 43.0 4.2 3.7 4.3 81.0 

(• 
M 
•* 

ST.'S 999970 13.0 770 471 773-77.0 -- 
21.3 9979.0 33.0 «.2 3.4 4.4 82.0 

I» 
.. 
•a 

STOPPiHd sfds shps Rúds tdiS HRCH SRCH TIMS TIHR . 
21.0 100.0 0.0 27.8 27.8 0.0 7.8 9999.0 

«a 
i» 
■ a 

ZIO-ZAG SPOT RÜDE oOsi ÖOSF oOSú kprM tPAn PERD - 
21.0 20.0 43.0 30.0 9999.0 9999.0 9999.0 4.3 

i* 
•• 
b. 

>»**• SHIP * 1*3 ***** 

» TJlACIiSrOH HATH— >HW!-TYPE-PT SP-1 RF*-COSY-PEAK-OR FT-TRTH—BTOI-DOTS— S?HP ~ SRPH " 
14.0 143.0 2.0 111.0 230.0 9999.0 30.1 14.3 0.0 9999.0 111.0 2*.,3 100.0 

■RíIPDÉRTTRdP SSPF- "RtiSR-PoTS-SSWP RD5T-TSOS-PROP-UaTa'-COAX—utfUQ-TRCC- 
9999.0 40.0 7.3 12.0 9999.0 1.0 1.0 14.3 0.0 9999.0 9999.0 

TURR fue SPtff ’SPdF RüPT-aOVT-TRRT-hi AT-PR PR-- 
17.7 9999.0 33.0 3.1 9999.0 9999.0 9999.0 

_17.7 9999.0 -35.0_3.8 9999.0 9999.0 9999.0 _ 

STOPPING SPPS SMPS RUDS TDIS HRCH SRCH TINS TIMR 
_17.8 100.0 0,0 9999.0 30.9 *.0 11.0 9999.0 

«»**« SHIP * 1*4 MM* 
>. 

DIMENSION NATM NNDR 
14.0 1*4.0 

TYPE DISP LBPX LOAX 
2.0 111.0 250.0 9999.0 

BEAM 
38.1 

PRFT 
14.3 

RUDDER. PROP 88PD 
9999.0 

RDAR 
*0.0 

PDI A 
7.5 

ASHP RPST 
12.0 9999.0 

EHGN 
1.0 

PROP 
1.0 

LATA 
14.3 

TURNING SPOT SPDF RUDT ADVT TRNT MAT FRPH 
17.7 9999.0 35.0 3.8 9999.0 9999.0 9999.0 
1777-949970-^3376-STTTTPPTTPmomWOTff- 

STOPPINO SPDS SHPS 
177Ï—FOT7F 

RUDS TDIS 
—F7<TT999.F 

HRCH 
1775- 

SRCH 
3727 

TIN8 TIHR 
"TT77499975 

imriR ipnrmrîfrtf- 

DIMENSION NATN NHBR 
l5.-0 iisTF 

88PD RDAR 

TYPE 
176- 

DISP LBPX LOAX BEAM 
12. Ó-5IT75-4-44475-S'lTT 

DRFT 

RUDDER. PROP 
194170- 

TURNINO 8PDT 

—447¾- 

SPDF 

PDIA 
77Õ 

RUDT 

ASHP RDST 
—47019997 

ABUT TRNT 

TRIM BULB DOIS 
0.0 9999.0 lll.O 

LCAX UMUV TRLC 
0.0 9999.0 9999.0 

TRIM BULB DDIS 
17d“4f9V75-ÏT75 

LCAX UNUV TRLC 
-07ó14997o1499TT 

SSHP SRPN 
2*.3 10B.0 

SSHP SRPH 
T4.Õ 15Ï76— 
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J7.2 35.0 ft»*.« t??f.0 
17.2 -35.0 t»»?.0 »V»».0 

«.0 
4.0 79??• 0 

5T0PPII.G SPDS SUPS 
17.2 100.0 

PUDS TO 19 HRCH SUCH 
0.0 ????.0 23.0 ???9.0 

TINS TIHR 
10.3 ????.• 

¿i 

• ««*•» SHIP I 146 ***** 

*1 DIMENSION ÑATN NHBR TYPE ÕÍSP LÏPX CÕ4X ÏENN ORTt fSÎS »ÛLl ÔDÍS1 
•¡ 14*0 164.0 1.0 62.0 215.0 ??9?.0 31.1 11.3 0.0 ????.0 62.0 
> ■ 
»! RUDDER. PROP SSPD RDAR PDI6 ÃSHP RDST EHGN PROP LATA LCÄX ÜÑÜV TRÜC 
•| ????.0 44.0 7.0 ?.0 ????.0 1.0 1.0 10.4 0.0 ????.0 ????.0 

TURNING SPOT SPDF SOFT ÃÊUf-tRNÏ-ÖIÄT-PATH- 
16.? ????.0 35.0 ????.0 ???9.0 5.4 ????.0 

^_16.9 9999.0 -35.0 9999.0 9999.0 6.4 9999.0 

!•• STOPPING SPDS SHPS RUDS TDIS HRCH SRCH TINS TIHR 
H_16.9 100.0 0.0 9979.0 18.2 9999.0 10,3 9999.0_ 

H 
I«1 »*»»» SHIP » 147 »»«»» _ 

I», DIMENSION HATN NHBR TYPE DISP LBPX LOAX BEAN DRPT TRIH BULB DPIS 
SI_14..0. 147.0 1.0 62.0 215.0 9999.0_31.1 11.3 0.0 9999.0_*62.0 
»4 

*’ RUDDER. PROP SSPD RDAR PBIA ASHP RDST ENON PROP LATA LCAX UHUV TRLC 
"-_44.0 7.0_9.0 9999.0 1.0 1.0 10.4 0.0 9999.0 9999.0 
t. ~ 
" TURNING SPDT SPDF RUDT ABUT TRNT DIÄT FRPH 
¿S__ 1^»S 9999.0 35.0 9999.0 9999.0 4.7 9999.0 
*' 17.5 9999.0 "-35.0 9999.0"??*?.0 4.7 9999_.0 
Mi 
£_STOPPING SPDS_SHPS RUDS TDIS HRCH SRCH TIHS TIHR 
», 1>V3 100/0 o".o"~Í99?ro 99997¾ 9»¢97¾ T7TTF997Ï- 
>*i 

SSHP “•RPH“* 
19.0 103.0 

SSHP SRPH 
19_j0_103.0 

**»**'SHIP * 168 «*** 

I.*, 

3 

DIHENS ION NATH_NHBR_TYPE 
14.0 168.0 1.0 

LBPX_LOAX BEAM DRFT _DJSP__ 
42.0 215.0 9999.0 

RUDDER» PROP SSPD RDAR PDIA ASHP_RDST ENON 
9999.0 

TURNING SPDT 

9.0 9999.0 44.0 7.0 

SPDF RUDT ADVT TRNT 
35.0 99997c 9999.0 17.2 9999.0 ... 

17.2 9999.0 -35.0 9999.0 9999.0 

1.0 

DIAT 

31.1 

PROP 
1.0 

FRPH 

11.3 
TRIH BULB DPIS_SSHP SRPH 
0.0 9999.0 62.0 l?.-0 103.0' 

LATA LCAX UNUV TRLC 
10.6 0.0 9999.0 999970 

5.4 9999.0 
6.4 9999.0 

"TYÕPFítí® S*Ü5 SHPS-TOITS-T DTS MTOH-S TOU-TINS-TTHIT 
17.2 100.0 0.0 9999.0 17.6 9999.0 9.3 9999.0 

!**l 
***** SHIP • 149 ***** 

DIMENSION NATN NHBR 
14.0 169.0 

TYPE 
1.0 

DISP LBPX LOAX 
74.0 222.0 9999.0 

BE AH 
33.5 

DRFT 
11.8 

TRIH BULB DPIS 
0.0 9999.0 9999.0 

SSHP SRPH 
21.9 114.0 

RUDDER. PROP SSPD 
9999.0 

RDAR 
4«.0 

PDIA 
4.7 

ASHP RDST 
21.9 9999.0 

ENGN 
3.0 

PROP 
1.0 

LATA 
14.0 

TCÂX—ÜÑHÜ—FrTÎ“ 
0.0 99??.O 9999.0 

TURNING SFDT' SPDF- 
17.4 99??.0 
17.4 9999.0 

RUDT ADVÎ TRNT DIAT ' FRPH 
35.0 7.4 9999.0 9999.0 9999.0 

-33.0 9.« 9999.0 9999.0 9999.0 
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STOPPING 3PDS 3HPS 
17.ó 100.0 

RODS TDIS 
0.0 m».o 

MUCH 
3*. 3 

SRCH 
3.0 

TINS TINS 
1.3 mo.o 

'»I 

ET 
I 
'?■ .. 
iJ 

«**»* SNIP » 172 *«»** 

E fñtNSlOÑ naTñ ññFíc rrTe-Drap-LTP? 
1«.0 172.0 3.0 — ‘ *--- 

- TOR 
20.0 214.0 OtfO.O 

Tuöher. PR5F §g?6—rtot 
0090.0 40.0 

mH son-B6T8— SSNP SRPH' 
34.0 0000.0 éS.O 13.S 11S.0 

Tr** rarr 
28.5 3.S 

fWCT prop—CST*—CWX—Bflw-nrscc 
o.l 13.8 0000.0 1.0 1.0 28.4 0.0 0000.0 9999.0 

TüftTmro spot spot RUDT Kiwi TRRT—onn—rspir 
17.3 0009.0 33.0 5.0 0900.0 9999.0 0009.0 

-1T.3 9999.0 -35.0 4.4 9999.0 9990.0 0900.0 

»»««» SHIP » 173 *t**t 

DIMENSION NAIN NHBR 
14.0 173.0 

TYPE DISP L8PX LOAX . BEAM 
3.0 44.0 220,0 9000.0 30.0 

DRFT 
12.1 

RUDDER. PROP SSPD ROAR PDIA 
_0009.0 31.0 3.7 

TRIM BULB 
0.0 0090.0 

DOTS 
64.0 

SSHP 8RPN 
12.« 133.0 

ASHP RDST 
12.« 0009.0 

TURNING SPOT SPDP RUDT 
.0999.0 9999.0 33.0 

EH8N PROP LATA LCAX WHUV TRLC 
3,0 t'0 11.« 0.0 9999.0 0909.0 

9999.0 0999;Ò ~ 35.0 

AOUT TRNT MAT FRPH 
0000.0 0000.0 0000.0 

14.4 9996:¾ 966iT.0~0f¥Ö70- 

JlSÇfJi?®--_SHPS-RUBS_TDI8 KRCH SRCH TINS TIHR 
ioo^5 0.0 6609.0 0600:¾ 6660.¾-iT.T~0066.6 

~n i * nxm -iTn*vo- 

DIMENSION NATN NNBR TYPE B1SP LBPX IOAX BEAM DRFT TRIM »ULB BD1S SSHP SRPN 
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RUDDER • F ROf SSF U RDAR 
31.0 

TURNING SPOT SPDF 
??»?.0 »979.0 

_»999.0 9999.0 

PDIA 
7.1 

RUDT 
3S.0 
-35.0 

ASHP RDST 
■•2 9999.0 

ENGN 
3.0 

PROP 
t.O 

LATA 
U.4 

LCAX UNUV TRLC 
0.0 »999.0 »»»9.0 

AOUT TRNT DTAT FRPN 
4.3 9999.0 »999.0 »999.0 
7.4 9999.0 9999.0 9999,0 

STOPPING SPDS SMPS 
14.0 100.0 

RUDS TDIS 
0.0 9999.0 

HRCM SRCH 
27.0 9999.0 

TINS TIMR 
9.0 9999.0 

»MM SHIP t 179 ttttt 

DIMENSION NATN NNDR 
14.0 179.0 

TYPE 
1.0 

DISP IDPX l.OAX 
48.0 220.0 »999.0 

■ FF 1 
32.2 

DRFT 
8.7 

TRIM DULD 
11.0 9999.0 

DDI8 
47.0 

SSHP SRPH 
14.0 100.0 

RUDDER. PROP SSPD 
9999.0 

RDAR 
34.0 

PDIA 
7.1 

ASHP RDST 
8.2 »999.0 

ENGN 
1.0 

PROP 
1.0 

LATA 
23.0 

LCAX UNUV TRLC 
0.0 9999.0 »»»».0 

TURNING SPDT SPDF RUDT 
_9999.0 9999.0 35.0 

9999.0“» »T9;0 - 3570 

STOPPING SFPS SMPS 
14.0 100.0 

ADVT TRNT DIAT FRPN 
4.8 9999.0 »999.0 9999.0 

TiTÎ-»»»» .-o~9999 ;0~»>997o 
i 

RUDS TDIS HRCH SRCH TINS 
' OTO 9»99• 0 .9999.0 9997.0 

TIMR 
770“9»997ö“ 

***** SHIP » 180 ***»*■ 

DIMENSION NATN _NMRR 
14.0“ 130.0 

-5.UDDER. PROP SSPD 
"9999 • 0 

RDAR 
S3 

SPDF 

TYPE 
r.«- 

PDIA 
*.r 

RUDT 

DISP LDPX LOAX REAM 
97.0 “54070 “999970- 33"70“ 

ASHP RDST 
14.1-9999.0- 

ENGN 
—X.Ö“ 

PROP 
—no- 

DRFT TRIM RUL R DDIS 
~n.7 ¢-.0 999 970“ 97.0 

LATA LCAX UNUV TRLC 
1X77 —X.O 999970“9999.O“ 

SSHP SRPH 
u;r 122.0 

TURNING SPDT 
15.0-9999-.0-35.0 - 
10.0 »999.0 -35.0 

ADVT TRNT DIAT FRPN 
—T. 3“9999.0-999970- 999970“ 
12.5 9999.0 »999.0 9979.0 

“SfOPPlNG" SPDS 3RP5 RuOS TDIS Filii;« SÜTfn-TTFÎS-nHft“ 
13.0 100.0 0.0 »»»9.0 9999.0 9999.0 13.0 »999.0 

***** SHIP * 181 ***** 

r 

14.0 181.0 3.0 
“nnnr 

38.0 240.0 9799.0 
“Sr*K cm TR TH-DUCS-ms- —SSHP - “SRPH— 
35.0 8.4 20.0 »»»».0 97.0 14.1 122.0 

RUDDER". PROP SSPD-ROUF-PDTÄ-RFFTP-RTJST" 
9999.0 40.0 4.1 14.1 9999.0 

THGR- 
3.0 

TROP“ 
1.0 

XATA- 
24.3 

“LXAX-UHUV-TRtTT 
0.0 9929.0 »»»».0 

“TURHTNG-SFDT-SPDF-RUPT" 
12.C »»79.0 35.0 
13.0 9999.0 -35.0 

“ADVT TRNT DTÄT-FRPH" 
9.» 9999.0 »999.0 »999.0 
7.2 9999.0 »»99.0 »999.0 

STOPPING SPDS SHPS 
13.0 100.0 

RUDS TDIS HRCH SRCH 
0.0 9999.0 9999.0 9999.0 

TIMS TIHR 
8.5 »999.0 

***** SHIP • 182 ***** 

DIMENSION NATN NHDR TYPE DISP tRPX LOAX »FAH 
__H.O 182.0 3.0 74.0 222.0 »»»».0 32.0 

DRFT 
12.3 

TRIM RULO 
1.0 »»»».0 

DDIS 
74.0 

SSHP SRPH 
14.4 118.0 

RUDDER. PROP SSPD 
9999.0 

RDAR 
42.0 

PDIA 
4.2 

ASHP RDST 
12.0 »»»».0 

ENGN 
3.<> 

PROP 
1.0 

LATA 
14.0 

LCAX UNUV TRLC 
'0.0 9999.0 »»»9.0 



TURNING SF'DT SRDF RUIiT RÍUT TRNT DINT FRPH 
17.0 »?99.0 35.0 *.l »»»».0 *»»».o »m.o 
17.0 9999.0 -35.0 9.'. 9999.0 9999.0 9999.0 

STOPPING SRDS SHFS RUDS TDIS HRCH SRCH TINS TIHR 
17.0 100.0 0.0 9999.0 41.0 9999.0 14.8 9999.0 

*»**» SHIP •* 

DIMENSION 

RUDPER• PROP 

133 **»»* 

_MNTN_NMDR_ 
1473 183.0 

SSPt. _RPAR_ 
9999.0 " 42.0 

TYPE DISP LRPX 10NX DERM DRPT TRIM 
3.0 39.0 

PDIA 
*75" 

ASHP RD3T 
iJTO-*T997i 

222.0 9999.0 

ENON 

PULP HD 18 83HP 8RPM 

TURNING ÇPPT SPDP RUDT ROUT TRNT 

~37o" 

DIRT 

32.0 7.2 

PROP LRTR LCAX MHWV TRLC 
TTo-"257Ï-07^999970^9970- 

PRPM_ _ 

4.0 9999.0 ~7é.Õ 14.4 118.d" 

17.0 9999.0 35.0 
17.0 9999.0 -35.0 

7.4 9999.0 9999.0 9999.0 
7.4 9999.0 9999.0 9999.0 

STOPPING SPOS 
17.0 

SUPS 
100.0 

RUDS TDIS 
0.0 9999.0 

HRCH SRCH 
28.0 9999.0 

TIMS TIHR 
10.0 9999.0 

XMt* SHIP « 134 $*«** 

DIMENSION NATN HMDR 
20.0 134.0 

TYPE 
3.0 

DISP LPPX LORX 
30.0 205.0 9999.0 

DERM 
31.0 

RUDDER. PROP SCPI 
9997.0 

RDAR 
35.0 

t URNING SPOT SPDF 
16.4 9999.0 
16.4 9999.0 

STOPPING 

F DIR 
4.0 

rudT 
35.0 
-35.0 

RSHP RDST 
10.9 9999.0 

ENON 
3.0 

SPDS SHP3 
16.4 100.0 

RUDS TDIS 
0.0 9999.0 

HRCH 
18.1 

DRPT TRIM* PULP DOIS 
5.4 83.0 9999.0 9999.0 

PROP 
1.0 

ADVT TRNT DIRT PRPM 
6.3 9999.0 9999.0 9999.0 
6.3 9999.0 9999.0 9999.0 

S8HP SRPH 
12.8 122.0 

LRTR 
27.5 

LCRX MNUV TRLC 
0.0 9999.0 9999.0 

SRCH TINS TIHR 
1.5 7.4 9999.0 

»MM SHIP » 185 «»««« 

DIMENSION NATN NMDR 
20.0 135.0 

RUDDER. PROF SSPD 
_ 9999.0 

TYPE 
3.0 

DISP LPPX LORX 
29.0 214.0 9999.0 

DERM 
31.0 

DRPT 
5.5 

TRIM PULP DDIS 
73.0 9999.0 9<»99.0 

SSHP SRPH 
17.4 119.0 

RDAR 
24.0 

PDIA 
4.2 

RSHP RDST 
15.3 9999.0 

ENGN 
3.0 

PROP 
1.0 

LRTR 
24.7 

LCAX MNWV TRLC 
0.0 9999.0 9999.0 

TURNING SPDT SPDP 
_17.4 9999.0 

RUDT 
35.0 

17.4 9999.0 -35.0 

RDVT TRNT DIRT PRPH 
4.8 9999.0 99VV.0 9999.0 

-'4.4 9999".0 9999,0^999.0 

**»»* SHIP * 186 **•»* 

DIMENSION NATN _NMDR_ 
20.0 1867o 

RUDDER. PROP SSPD RDAR 
9999.0 JV.r 

_IYP|_DISP _LPPX_LORX_PERM_ORPT_TRIM PULP DOIS 
3.0 8Ò.0 224.0 9999.0 35.4 12.1 0.0 9999.0 80.0' 

PDIA RSHP RDST ENGN PROP LRTR LCAX UNWV TRLC 
~4TVTf9'9To *99fT3-TTo-¡To-Î77Ï-ó7õ~f9*4:ô-ÍMf.ô 

_88HP_SRPH_ 
19.0 105.0 

SPOT_SPDP_RUDT_RDVT TRNT_PIR]!_PRPH 
15.0 9999.0 35.0 8.2 9999.Õ 9999.0 9999.0 
15.0 9999.0 -35.0 8.0 9999.0 9999.0 9999.0 
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SI um NO SPOS SHPS 
lé.4 100.0 

RUBS TOIS 
0.0 tfff.O 

MUCH SRCH 
30.2 ffOV.O 

TINS TIHR 
11.2 TV09.0 

■1 

i 

*0«*» SMT9 I 107 »**»* 

(C 

• 
• 
« 
• 
• 

blHCNSrON - NATU NHfR 1 TTPC ‘ BIBP MPB CBAB—IRAK 0KrT '' 7RIK - fÜCT T0TB—Ï5HP " SRPH' 
20.0 107.0 1.0 43.0 224.0 9999.0 35.4 4.0 54.0 9999.0 80.0 19.0 105.0 

RD0BIR. ÍRÕP-SSPC-R9ÄR—RbTA ASHP-RB5T-EUGH-PRW-IT7r LtSS-bffuv—TR« ' 
9944.0 35.0 4.0 9999.0 9999.0 1.0 1.0 24.8 0.0 9999.0 4999.0 

t 

• 

• 

TURNING SPOT SPDF RUD? ADV? TRNT DIÄT FRPM 
17.0 4499.0 35.0 7.1 4444.0 4444.0 4444.0 
17.0 4494.0 -35.0 7.3 4444.0 4444.0 4494.0 

• • 
n 
• » 

STOPPING SPD8 SHPS RUBS TBIS HRCH SRCH TINS TIHR 
17.7 100.0 0.0 4444.0 22.3 4449.0 8.3 4444.0 

ta 
• « 
TO ••*«* SHIP 0 108 SS«** 
tt 
tf 
<0 

DIHENSION NATH NHBR TTPE MBP LBPX LOAX DEAN DRFT TRIH BULB BOIS S8HP SRPH 
20.0 188.0 1.0 48.0 239.0 9499.0 37.2 4.4 S7.0 9999.0 9999.0 20.0 105.0 

t» 
»• 
1. 

RUDDEP. PROP SSPD ROAR PDIA ASHP RDST EHGN PROP LATA LCAX UNUV TRLC 
9999.0 42.0 7.0 9999.0 9999.0 1.0 1.0 28.7 0.0 9999.0 9999.0 

r> 
•f TURNING SPOT SPOT RUHT ADVT TRNT DIRT PRPH 
W__I7.1_f*»9.0 35.0 7.4 t»*».0 ftff.O 9999.0 

17.1 9990.0 -IIS.5“ *74 4999.0 4'4T9.0 »49970 

0 

"i 

STOPPING SP09 
17. r 

3HPS 
100.0' 

RUBS TDI3 
O i¢ 9499.¾- 

HRl'H SRCH 
774-9994.0- 

TINS TIHR 
-9.5-4944.6- 

ifftf SHIP“» TB»-«*»! 

DIHENSION NRTN NHBR 
-20. ¢-709-.^- 

RUDDER. PROP SSPD ROAR 
-f449-rÔ-»7447r 

TTPE 
170' 

POIA 

OISP l.BPX LOAX BEAN 
"♦Í.TJ 27075-499979-9994,0- 

DRFT 
-1775- 

TRIN BULB DOIS 
~ 5.0-»99975 42.0- 

SSHP 
2J.Ö- 

SRPN 
115.0 

775 
ASMP RDST 
-076-994975- 

ENON 
-T7Õ- 

PROP LATA LCAX WNUV TRLC 
7 . O-»999. Õ-9949 ."ô-799971T49997ir 

TURNINO SPOT SPDF RUDT 
-4499-70-999970—is ro- 

9994.0 4444.0 -15.0 

ABUT TANT MAT F RPR 
8.Î 9494.¢-944970 449970" 
7.1 4444.9 4444.9 4444.9 

"iTiimmr 
17.4 

-surr 
190.9 

to 5¾—nrrr 
0.0 4499.0 

HRCN" 
3.« 

"siicir 
11.5 

"TTNS Y1HN 
24.0 4444.0 

0*00« SHIP 4 140 BSOt* 

—BTHTOimr 

TuFoir-pROP- 

Twnr 
5.0 

THBIT 
140.0 

TTrr 
2.0 

“ttibb—r»n«—nnnr 
140.0 240.0 4444.0 

■TTOT 
42.0 

TRrr 
15.5 

■mu—Bcirr 
0.0 4449.0 

"TM5- 
140.0 

T8H4“ SRPH— 
24.0 112.0 

-«spF 
4444.0 

-RDÃR- 
43.0 

Tr«-ÃSHP-RDiT-EHON 
7.0 18.0 9999.0 3.0 

•HF 
1.0 

TÄTJT 
25.3 

LCÃX-UÑÜtf—«rr 
0.0 9999.0 9949.0 

TiMIÑb-kTol“SPúr-“»UbT 
14.4 9999.0 35.0 
_14.0 4444.0 -35.0 

TT> vT—mn—tttät—rw 
S.l 4444.0 4944.0 4444.0 
S.S 4444.0 4499.0 4444.0 

STOPPING SPD* SHPS RUDS TBIS HRCH SRCH TINS TINR 
15.• 100.0 0.0 9999.0 4S.S 10.0 14.7 9999.0 

..i ..i iHiiimiiiwwiiii 
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***** stur • 191 ***** 

In 

a* 

!» 

DIHENtlON NATN 

5.0 

NHBR 

191.0 

TYPE OISP L*PX LOAX 
2.0 131.0 245.0 9979.0 

Of AH 
40.0 

DRFT 
15.1 

TRIM BUL* DPIS 
0.0 9999.0 121.0 

SSHP SRPN 
24.0 110.0 

RUDDER» PROP SSPD RDAR 

_1999.g_ . JitS. 

PDIA ASHP RDST 

8.7 9999.0 

ENON 
■ 1...0. 

PROP LATA 

_LtS_»iJL 

TURNING SPDT BPDP 

_Lt-.5_9979_^L 
RUDT 

35.0 

14.0 9999.0 -35.0 

AOUT TRNT D1AT FRPH 

6.9 9999.0 9999.0 9999,0 

LCAX UNUV TRLC 

0.0 9999.0 9999.0 

4.7 9999.0 9999.0 9999.0 

STOPPING SPDS SHPS_ 
ï4•4 100.0 

RUDS TOIS 
“ 0.0^999.^- 

HRCH 
-40.1- 

BRCH TIMS TIHR 
14717 ~1 ï. 9 9999-. (T 

***** SHIPT 192 **«*T 

DIMENSION . NATN NHBR TYPE DISP LBPX LOAX BEAM DRFT TRIM BULB DDIS 

5.0 192.0 

RUDDER. PROP SSPD_RDAR_ 

2.0 144.0 255.0 7999.0 

PDIA ASHP 

42.0 14.5 0.0 9999.0 144.0 

TURNING 

STOPPING 

9999.0 43.0 

SPDT SPDf 

14.4 9999.0" 
14.4 9999.0 

"SPDS S H PS- 
14.5 100.0 

RDST  ENON PROP_ 

4.4 9999.0 9999.0 3.0 1.0 

LATA_ 

22.2 
JLCAJL UNUV 

0.0 9999.0 9999.0 

RUDT 

'35.0- 
-35.0 

ADUT TRNT DIAT FRPH 

8.2 9999.0 9999.0 9999.0 
9.0 9999.0 9999.0 9999.0 

FUDS TO IS 
0.0 9999.0 

HRCH 
35.9 

SRCH 

4.« 
TINS TIHR 

14.4 9999.0 

***** SHIP * 193 ***** 

DIMENSION NATN NHW 

5.0 193.0 
TYPE 

1.0 
TlíSF LBPX LOAX 
85.0 235.0 9999.0 

BEAM 

34.5 

DÏFT tSTm ÏÏÏLV 

12.0 0.0 9999.0 

RUDDER. PROP SSPD 
9999.0 

RDAR 
44.0 

PDIA 
4.4 

ASHP RDST 
14.0 9999.0 

ENGN 
J.O 

PROP 
1.0 

LATA 
19.3 

LCAX ÜHUV TRLC 
0.0 9999.0 9999.0 

SSHP SRPH_ 

2 3 0 TlS . O 

Toir 
85.0 

"SSHP SRPM- 

19.5 115.0 

TURNING SPDT SPDF RUDT 
14.4 9979.0 35.0 

12.8 9999.0 -35.0 

STOPPING SPDS SHPS 

14.4 100.0 

ADVT TRNT DIAT FRPH 
4.0 9999.0 9999.0 9999.0 

7.4 9999.0 9999.0 9999.0 

RUDS TDIS 

0.0 9999.0 

HRCH 

40.4 

SRCH 

5.4 

TIMS TIHR 

14.5 9999.0 

K* 

***** SHIP * 194 ***** 

DIMENSION NATN NHBR 

5.0 194.0 

RUDDER. PROP SSPD 

_Î19A.SL 

RDAR 

«iS 

TURNING 

TYPE DISP LBPX LOAX 

2.0 125.0 242.0 9997,0 

SPDT SPDF 

17.1 9999.0 

STOPPING_SPDS _ SHPS 

17.2 100.0- 

BF AH 

41.4 

DRFT 

13.9 

TRIM BULB DDIS 

0.0 9999.0 125.0 

SSHP SRPH 

23.8 104.0 

PDIA 

_7.iiL 

ASHP RDST ENGN PROP LATA LCAX UHUV TRLC 

8.39999.0 1.0 1.0 14.5 0,09999,09999.0 

RUDT 

35.0 

17.2 9999.0 -35.0 

ADVT TRNT DIAT FRPH 

_7.7 9999.0 9999.0 9999.0 

8.4 9999.0 9999.0 9999.0 

RUDS TDIS HRCH SRCH TIHS TIHR 

OVO 9999.0 4.5 9999.0 4.0 9999.0“ 
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RUDPFR» PROP SSPD 
♦PfŸ.O 

R DAR 
sa.o 

pau 
7.0 

ASHP ROST 
U.4 m*.o 

CHON 
3.0 

PROP 
i.a 

LRU 
IP.4 

LCAX UNUV TRLC 
0.0 *«f*.0 9999.0 

TURNING SPOT 8PDF RUOT 
10.7 OTfP.O 3S.0 

_16.7 ffPP.O -3S.0 

6DVT TRNT PUT FRPH 
8.7 »»t?.0 ftfO.O m».o 
».a pptf.o »»»t.o »»tf.o 

Cl. 

tt*** SHIP_*_ 200 ttttt 

D1HCN8I0N NATN NHBR TTPE 0I8P l.PPX LOOK IC6H BRFT 
_s.0. 200,0 8t0 t?1t9 _ilíÂ_LUI. 

TRIH BUL» OPIS SSHP SRPN 
_27,0 114.0 

RUDDER. PROP SSPD 
_ ?7?P .0 

RDAR 
46.0 

PD1A 
7.0 

ASHP RDST 
11.4 7777.0 

ENON 
3.0 

PROP 
1.0 

LATA LCAX UNUV TRLC 
0.0 7777.0 7777.0 

TURNING SPOT 8PDF 
16.0 7777.0 

STOPPING 

liTi OttTTS- 

SPDS 3HPS 

RUDT 
35.0 
TTTiT 

RUDS 

ADVT TRNT DTAT FRPH 
0.4 7777.0 7777.0 7777.0 
o.o 770»:o'*w.ô mf.o 

TDIS HRCH 8RCH 
14.0 100.0 0.0 7777.0 24.0 22.0 

TINS T1HR 
13.2"7777.0 

□ 

i. 
'«i 

»! 

•*»*» SHIP • 201 «***« 

PUCNSION_NATN_NHDR_UfE_P18P l.DPX_LOAX DEAN DRFT TRIH DULD_¿DIS_SSHP_BRPH_ 
S.Ò 201 .~0 3.Ò 28.0 213.0 7777.0 31.1 4.0 72.0 7777.0 7777.0 14.0 10S.0 

RUDDER. PROP_SSPD._RDAR_ 
7777.0 32.0 

PPU ASHP_R DST EN8N PROP LATA LCAX 
4.4 4.0 7777.0 1.0 1.0 30.1 

„„_ 
0.0 7777.0 7777.0 

UNUV 

TURNING_SPOT SPDF RUDT 
17.1 7777.¾ 35.0' 
17.1 7777.0 -35.0 

ADVT TRNT DUT. FRPH 
~~è»4 7^77VO 7777.0 7777.0' 
4.0 7777.0 7777.0 7777.0 

^örfiüe'—5h>s—shps—¡rara—mr—arch—íicti—ttïï*—mor 
17.4 100.0 0.0 7777.0 10.4 2.7 4.4 7777.0 

*>»*« SHIP • 202 •***« 

DÏHËNSÏÔN-ÜÃTN-ÑHBR-fíPE-DÏÏP-LÏFx-l5ÃX-IEÃH-5*F1-TRIS-S0Í1-SÏÏI3-S5HF-rR>H- 
5.0 202.0 1.0 71.0 215.0 7777.0 32.2 12.2 0.0 7777.0 71.0 18.4 114.0 

RUDDER • PROP SSPD RDÄR PDÏÂ S¥ÑP RDST ÉÑGÑ PROP LÃTÃ LCÃX UÑÜV ÎRLC 
7777.0 35.0 4.4 7777.0 7777.0 3.0 1.0 12.5 0.0 7777.0 7777.0 

TDRffiÑd—mi—5PÍF—irarr—¡nror—nurr—stït—nur 
17.3 7777.0 35.0 S.8 7777.0 7777.0 7777.0 
_17.3 7777.0 -35.0 4.6 7777.0 7777.0 7777.0 

•0« 
<* 

•• 
STOPPING SPDS SHPS RUDS TDI5 HRCH SRCH TINS T1HR 

17.2 100.0 0.0 7777.0 22.0 7.0 7.7 7777.0 

8 •BBSS SHIP • 203 BBBBB 

1» 

b 
DIMENSION NATN NHDR TYPE 818P LDPX LOAX DEAN DRFT TRIH DULD DP1S SSHP 8RPH | 

5.0 203.0 3.0 34.0 214.07777.0 31.1 4.2 54.07777.07777.0 17.4 117.0 

h RUDDER. PROP SSPD RDAR PDIA ASHP RDST EN8N PROP LATA LCAX UNUV TRIC 
7777.0 33.0 4.2 7777.0 7777.0 3.0 1.0 24.4 0.0 7777.0 7777.0 

SPOT SPDF RUDT 
17.3 7777.0 35.0 

ADVT TRNT D1AT FPPH 
4.4 7777.0 7777.0 7777.0 

TURNING 
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r 
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MM* SHIP t 212 ***** 

DIMENSION NATN NHSR TYPE DISP LDPX LOAX SEAM DRFT TRIM SUER DDIS SSHP SRPM 

14.S 100.0 0.0 MM.O 14.1 11.3 *.0 fPM.O 
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’i 
a 

U 
KT 

II 

*•**» SHIP I 21« ***** 

DIHCNSION HATH HMPR 
S.O 21«.0 

TYPE 
3.0 

DISP 
48.0 

LtPX LOAX 
220.0 9999.0 

BEAM 
31.1 

DRFT 
U.« 

TRIM BULB 
0.0 ffff.O 

PPIS 
«8.0 

SSHP 
13.« 

SRPN 
I0S.0 

RUPOER. PROP 
7 

TURNING SPOT 

GSPP 
7777.0 

RDAR PP1A ASHP ROST EMCH PROP LATA LCAX MMUV_!Bt£ 

33.0 

SPOF 

4.« 

RUPT 
IS.2 7777.0 33.0 
13.4 7777.0 -33.0 

3.4 7777.0 

AOUT TRNT 
4.4 '999970 
7.2 7777.0 

1.0 

OIAT 

1.0 

FRPM 

12.0 0.0 7777.0 7777.0 

3.3 7777.0 
4.0 7777.0 

STOPPING SPDS SHPS 
14.3 100.0 

RUBS TDIS 
0.0 7777.0 

HRCH 
27.4 

SRCH 
It.3 

TINS TIMR 
7.0 7777.0 

***** SHIP * 217 ***** 

PIÑÉNSION ÑATÑ-HHBR-TWt-CT5P-tlFS-LÔÃ*-BÊÃH-5STÎ ms HO no SSM> SRPh 
3.0 217.0 1.0 87.0 223.0 7777.0 37.2 12.3 0.0 7777.0 87.0 20.7 117.0 

"RUBPERTTrOP 'SSPB RBAR PPTa ASHP ROST ENGN PROP LÃTÃ LCAX WÑÑW TRLT 
7777.0 44.0 4.4 7777.0 7777.0 3.0 1.0 14.0 0.0 7777.0 7777.0 

-TurñTÑG-sFbt-SPD?—RDÏÏT-SSVI TrTõ 6TÃT frpm- 
14.0 7977.0 33.0 
14.0 7779.0 .-33.0 

7.0 7777.0 
7.1 7777.0 

5.2 7777.0 
5.3 7777.0 

STOPPING SPDS SHPS ifUDS TDIS HRCH SRCH TINS TIMR 
14.1 100.0 0.0 7777.0 22.3 11.2 7.2 7777.0 

_*t$*« SHIP 218 «»J** 

DIMENSION NATN NNBR 
3.0 218.0 

TYPE DISP IPPX LOAX 
2.0 134.0 254.0 7777,0 

BEAN 
42.5 

DRFT 
14.7 

TRIM BULB DOIS 
0.0 7777.0 134.0 

SSHP SRPH 
24.0 103.0 

RUDDER. PROP S8PD 
7777.0 

RDAR 
57.0 

PDIA 
7.2 

ASHP RDST 
8.8 7777.0 

ENON 
1.0 

PROP 
1.0 

LATA 
17.2 

LCAX UNUV TRLC 
0.0 7777.0 7777.0 

TURNING SPOT SPDF 
14.1 7777.0 
14.1 7777.0 

RUDT 
33.0 

-^33Tr 

ABUT TRNT 
7.« 7777.0 
8.4 777770" 

14.1 100.0 0.0 7777.0 35.8 

DIAT FRPM 
3.4 7777.0 

_STOPPJNO_SPDS_SHPS RUP8 _ TDIS_HRCH 

4.4 7777.0 

SRCH TINS TINR 
4.0 12.4 7777.0 

***** SHIP * 219 ***** 

DIMENSION NATN NMBR 
570 JItTo 

SSPD RDAR 

ÍL 

RUDDER. PROP 
7777.0 

TYPE DISP LBPX LOAX BFAH 
270-í*f.õ “2 3/fr<P7T7 7 .ir~-427r 

DRFT TRIM BULB DDIS SSHP SRPH 
-TS77-575-779775—r«.^-5475- 10370- 

43.0 7F 
PDA ASHP RDST ENON PROP 

TURNING_SPD!_SPDF RUPT 

-575-777770- 

ADVT TRNT 
13.3 7777.0 33.0 
15.5 7777.0 -33.0 

8.1 7777.0 
8.0 7777.0 

TTO 

JD1AT_ 

176 

FRPM 

LATA 
tstt 

_CAX UNUV TRLC 
- 6.0 7777.0-777775- 

3.7 7777.0 
4.2 7777.0 

STOPPING SPDS SHPS 
13.5 100.0 

RUDS TDIS 
0.0 7777.0 

HRCH 
31.4 

SRCH 
13.4 

TINS TINR 
14.1 7777.0 

***** SHIP » 220 ***** 
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"I 

i 

i 

DIHLNSIOH 

RUDDER • PROF' 

NA FM NNDR 
S.O 220.0 

SSPD 
»V??.0 

ROAR 
34.0 

TYPE 
2.0 

PDI A 
7.2 

DI8P LDPX LOAX 
71.0 234.0 VVtt.O 

ASHP ROST 
8.8 t?9f.O 

EHGM 
1.8 

•CAN ORFT TRIM DUL» ADIS 
42.9 8.1 29.• r<J.O 

PROP LAT« LCAX UNUV TRLC 
1.8 37.7 8.8 *888,8 8888.8 

SSMP 8RPN 
24.8 189.8 

tURimiB-57 CT-5FS7-RUßT-ATTUT-TRITT BTÄT HMT 
17.8 8988.0 35.0 7.8 9998.0 9.2 9999.8 
17.8 9999.0 -35.0 7.8 9999.0 5.2 9999.8 

STOPPltfl SPDS SMPS 
_17.7 100.0 

RUDS TDIS 
0.0 9999.0 

HRCH 
29.7 

8RCH 

—5«.g- 

TINS TINR 
11.0 9999.8 

_«**S»_SMIP__* 221 **»** 

DIMENSION NATN NNDR 
3.0 2^1.0 

TYPE DISP LDPX LOAX 
2.0 243.0 300.0 9999.0 

DEAN 
30.0 

DRFT 
18.9 

TRIM DULD 0818 
0.0 9999.8 243.0 

SSHP 
34.8 

SRPH 
98.8 

RUDDER, PROP SSPD ROAR 
>999.0 92.0 

PDIA 
8.4 

ASHP RDST 
13.0 9999.8 

EN8N 
1.0 

PROP 
1.0 

LATA 
27.2 

TURNING SPDT SPDF 
14.7 9999.0 

RUDT 
33.0 

U.T-999970 ^1575- 

AOUT TRNT 
8.8 9999.0 
9.2 9849.¾- 

DIÄT FRPH 
4.3 *999.0 
i.i 994975- 

STOPPING SPDS_ SHPS_ 
14.7 '100.0 

RUDS_ _TDIS_ 
0.0 9999 ."O 

HRCH_ 
"43 .'0 

8RCH TIMS TIMR 
5274 19.Ò 999970"" 

LCAX UNUV TRLC 
8.8 9999.8 9*99.8 

-ktm fHiP é 252 **»»r 

■ •iiiiÉl' I* «Hi U ’»f ¡iiifeli itlüNi ini!¡i iiifi 
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RUDDER» MOR SSRD 
Wf.O 

RDM 
42.« 

RDI* 
4.a 

*8HR RDST 
10.4 «ff*.O 

CNGN 
3.0 

R ROR 
1.0 

L*T* 
13.2 

LC*X HHUV TRl.C 
0.0 ffff.O ffff.O 

K 
:«Oi 

bL 

TURUIMG «RDI FRDF 
14.0 ffff.O 

RUDT 

_25i4_ 
19.2 ffff.O -39.0 

ADVT TRNT 
2a±JLV1i±. 
7.1 ffff.O 

DI*T FRRH 
4.0 ffff.O 
4.4 ffff.O 

-UVJNJIO_DR»?_S»1R3_ 
17.4 100.0 

RUDD TDIS  HRÇH SRCH T1H0 T1HR 
0.0 ?fffTO 2*7.7 ffff.O 10.1 ffff.O 

aaaaa íhir i ¿¿s aatat 

DIHCMSION NOTH NHDR TYRt D1SR LDRX LOAX DFAM DRFT TRIM BUI D DOIS SSHR SRRH 
-s.ir **2970—a n>'**í2r.7r**í4i .** «♦« «. o—*4îtî— i ít*—oro-« « « «. o ~íí27o—23.-5- nr.«- 

RUDDER. PROP SSRD_RDM RDI* ASHR R».;T EHON_PROP LATA LCAX UHUU TRUC 
ffff.O 99.0 *71 TTTffff.l 175 Í7T if.4 0.0 ffff.O *♦**.« 

TURMIRQ ' SPOT _SRDF RUDT ABUT TRMT DIPT FRRH 
14.2 ffff.O 39.0 * 7.2 ffffTo 9.4 ffff.O 
14.0 ffff.O -39.0 7.3 ffff.O 4.4 ffff.O 

STOPPING BROS SHPS RUBS TDIS HRCH SRCH TINS T1HR 
14.4 100.0 0.0 ffff.O 34.7 12.0 13.0 ffff.O 

aata* ship i 22« tata« 

DIMENSION NATH NMSR 
9.0 224.0 

type disp lIFx LÓAX 
2.0 143.0 249.0 ffff.O 

DEAN 
44.2 

DRFT 
19.1 

TRIM BULB DOIS 
0.0 ffff.O 143.0 

8SHP SRPÑ" 
27.4 114.0 

■’•I 
i*»L 

RUDDER > PROP SSPD 
ffff.O 

RDAR 
41.0 

F'DIA 
7.0 

ASHP RDST ENON PROP 
11.4 ffff.O ffff.O ffff.O 

LATA 
lf.7 

LCAX ÛNÛO TRLC 
0.0 ffff.O ffff.O 

TURNINO SPOT SPDF PUDf' ÃDÜT fRin STaT PRB* 
14.4 ffff.O 19.0 0.7 ffff.O 7.2 ffff.O 

_14.4 ffff.O -39.0 f.2 ffff.O 0.4 ffff.O 

STOPPING SPDS SHPS 
14.0 100.0 

RUDS TDIS 
0.0 ffff.O 

HRCH SRCH 
3f.5 ffff.O 

TINS TIHR 
14.0 ffff.O 

aaaaa ship a 227 aaaaa 

Us! 

r 
DIMENSION NATN NHDR TYPE DISP LDRX LOAX DFAH DRFT TRIM BUL D DDIS SSHP SRPN 
_9.0 227.0 2.0 103.0 234.0 ffff.P 37.0 14.4 0.0 ffff.O 103.0 20.7 114.0 

RUDDERt PROP SSPD RDAR PD1A ASHP ROST ENON PROP LATA LCAX UNUV TRLC 



I 
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R'JDDCR» PROP SSPD RDAR 
40.0 

PDIA A8HP RUST CN6N PROP 
A.3 9990.0 9999.0 9999.0 9999.0 

LATA 
12.1 

LCAX UNUV TRLC 
0.0 9999.0 9999.0 

TURNING SPOT SPDF 
10.3 9999.0 

10.3 9999.0 

RUDT 
35.0 

-35.0 

AOUT TRNT 
0.0 9999.0 

0.2 9999.0 

DIÄT FRPN 
3.2 9999.0 

5.7 9999.0 

«<»«» SHIP » 22? t*tt* 

DIMENSION NATH 

3.0 
NHi>R 
229.0 

TTPE 

1.0 
DISP 
92.0 

LAPX LOAX 

235.0 9999.0 
■FAN 
37.0 

DRFT 

12.0 
TRIM DHLS 

0.0 9999.0 
DOIS 
92.0 

SSMP 

20.7 
SRPN 
114.0 

RUDDER. PROP SSPD RDAR PDIA ASHP RDST EHON PROP 

__999?.0  42¡0 0.7 9999.0 9999.0 9999,0 9999.0 
LATA 
15.1 

LCAX UNUV TRLC 
0.0 9999.0 9999.0 

TURNING SPOT SPDF 

13.0 9999.0 

RUDT 

35.0 
14*.A--9?99~.0 -33.0" 

AOUT TRNT 

0.3 9999.0 
~SÏ4 

DIÄT FRPN 

0.2 9999.0 
5o4 

-T**fi~5>np-»-v3o fittr 

DIMENSION NAIN NNDR 
"TTO ?3oT5" 

TYPE DISP IRPX LOAX BF.AM 
—Ï7<S~ 154.0 T40T0^^075 J97T 

DRFT 
TT.3' 

TRIM »ULR DOIS SSHP SRPN 

riî.'ô-î J70" fíTíO 
RUDDER. PROP SSPD 

999?. <f 
RDAR_ 

34.0 
PDIA ASHP RDST EHON PROP 

Oi? 9999.0‘??9?.0 9999.0 999970 
LATA 

19.3 
LCAX UNUV TRLC 
“IF. 0' 99997 0' 9999 ro * 

Ü. 
10 

d 
F 

'0 
u. 

E 
n 

TURNINO SPDT_ SPDF _ RUDT ADVT TRNT 
10.2 9999.0 33.0 7.?“????. 0“ 
10.2 9999.0 -33.0 7.2 9999.0 

DIAT FRPN 

7.0 9999.0 
7.0 9999.0 

»*»*« SHIP « 231 M*M 

TiTKENSTON-^ATN— NMDR" 

3.0 231.0 
TYPE DTSP-LSPX-tOATT 
2.0 174.0 280.0 9999.0 

"»FATT 
44.0 

~KRFT~ 
10.0 

TRIM 

0.0 9999.0 174.0 
SSHP 
27.0 

SRPH" 
114.0 

ftODDER.“PROP SSPD RDAR-PM* 

9999.0 70.0 7.1 9999.0 9999.0 9999.0 9999.0 23.7 
nranr 

0.0 9999.0 9999.0 

TOR« MB gm 5 PÛT RUDT- ADWT-TRITT-6IAT-PRPIT 
12.3 9999.0 3'.O 3.4 9999.0 0.7 9999.0 

_14.9 9999.0_-35.0 7.3 9999.0 9.1 9999.0 

**««* SHIP I 232 ***** 

DIMENSION NATN 
3.0 

NMDR 
232.0 

TYPE 
2.0 

DISP 
•7.0 

LBPX LOAX 

280.0 9999.0 
•FAN 
44.0 

DRFT 

0.3 
TRIM BULB 

0.0 9999.0 
DDIS 
174.0 

SSHP 
27.0 

SRPH 

114.0 

• »I r RUDDER. PROP SSPD 

9999.0 
RDAR 

70.0 
PDIA ASHP RDST EHON PROP 

7.1 9999.0 9999.0 »999.0 9999.0 
LATA 

44.7 
LCAX UNUV TRLC 

0.0 9999.0 9999.0 

TURNINO SPOT SPDF 

14.* 9999.0 
RUDT 

33.0 
ADVT TRNT 

*.9 9999.0 
MAT FRPN 
5.8 9999.0 

***** SHIP « 233 ***** 

DIMENSION NATN 

3.0 

NHBR 

233.0 
TYPE DISP LBPX LOAX 

2.0 174.0 304.0 9999.0 
BEAN 

44.0 

DRFT 

U.O 

TRIM BULB 

0.0 9999.0 
•BIS 
174.0 

SSHP 

27.4 
SRPH 

114.0 

RUDDER. PROP SSPD 

9999.0 
RDAR 

70.0 
PDIA ASHP RDST EHON PROP 

7.1 9999.0 9999.0 9999.0 9999.0 
LATA 
27.9 

LCAX UNUV TRLC 
0.0 9999.0 9999.0 

■MMMNMIM 1' '*Ri 



TURNING SPPT sppr 
13.9 »»*».0 
U.O 9m.0 

RUDI 
33.0 

-33.0 

AOUT TRNT 
9.« 9999.0 
•.* 9999.0 

DIRT FRPN 
9.7 9999.0 
7.9 9999.0 

***•• SHIP * 

_DIMENSION 

;3r *«•«• 

NRTN_ NNBR_TYfE 
3.0 234.0 2.0' 

-D1 IP. .1 8P*_LORX .DERM_DRPT 
91.0 304.Õ 9499.0 44.0 9.R 

_PUDPER. PROP _5SPD_ 
9994.0 

trim pulp on;y 
43.0 4494.0' f74'.o'' 

ISHP 
27.4 

^RPI 
114.0 

RPRR 

_turning 

70.0 7.1 9999.0 4444.0 9999.0 9494To~_50:4 k0?0 4999^0^9999^0- 

SPDT SPDF 
17.4 9999^0 
17.2 9999.0 

RUDT 
33.0 

-35.0 

RDWT TRNT 
9.8^4999.0 
8.4 4944.0 

_DIRT FRPM 
10.0^949.¾- 
4.4 4444.0 

***»» SHIP » 235 **««* 

dimension' NRTN NMDR 
3.0 233.0 

TYPE 
1.0 

DISP LDPX LORX 
41.0 232.0 4499.0 

DERM 
37.1 

DRFT 
12.4 

TRIM 8ULP 
0.0 4444.0 

GDIS 
91.0 

RUDDER. PROP SSPP 
9444.0 

'8SMP SRPM" 
20.7 119.0 

RPRR 
42.0 

PDIR RSHP RDST EHCN PROP 
4.4 4994.0 4999.0 9999,0 4494.0 

LRTR 
13.2 

LCRX UNUV TRLC 
0.0 4494.0 4494.0 

TURNING SPD! SPDF RUDT 
14.2 4999.0 33.0 

_i*-^_’”9.0_-33.0 

RDWT TRNT 
4.4 9999.0 
4.4 4444.0 

DIRT FRPN 
4.4 4944.0 
4.2 9999.0 

STOPPING SPDS SHPS 
14.3 100.0 

RUDS TDIS 
0.0 9444.0 

HRCH 
23.0 

SRCH 
3.8 

TIMS TIHR 
4.4 4444.0 

***** SHIP 4 234 »»»«» 

DIMENSION NRTN NH»R 
3.0 234.0 

TYPE 
1.0 

DISP I.PPX LORX 
70.0 224.0 4449.0 

BERM 
32.2 

DRFT 
11.3 

RUDDER. PROP SSPP 
_9499.0 

TRIM PULP 
1.0 4444.0 

PDIS 
70.0 

SSHP SRPN 
17.4 U9.0 

RPRR PDIR RSHP RDST ENCN PROP 
—8—4499.0 4449.0 9449.0 4444.0 

LRTR 
12.5 

turning 

LCRX HNUV TRLC 
0.0 4494.0 4444.0 

SPDT SPDF 
13.8 9999.0 

RUDT 
33.0 

STOPPING 

13.V99997Õ ~ÍS7Õ 

RUDS 

RDWT TRNT 
4.3 9994.0 
*.7~4»9$rõ~ 

DIRT FRPN 
3.3 4944.0 

T77-94*970“ 

SPDS SHPS 
1Í.8 10070- 

r - TDIS HRCH SRCH TINS TIHR 
ï.r>9W75 fTTOWTS-iTYIH™*- 

***** ship * 557 Sim- 

_DIMENSION NRTN NMBR 
5.0 237.0 

DUMC.Rj £ROP . . SSPp_RPRR 
9494.0 SoTo" 

_TYPE DISP I PPX 104« 
3.0 33.0 ^57.0 4994.0 

PFRH 
31.« 

-PRET TRIM_PUL» DPI! SSHP SRPN 
s.s «i.o^Fríõ^n**?^—rî7ï~nj7ir 

-tlllA-8?HP_RDST ENGN PROP LRTR LCRX 
i.n 0000 n . -r --—- - 

TURNING SPDT SPDF 
14.3 444470 3370' 
14.3 9999.0 -33.0 

STOPPTnÕ SPDS SHPS- 
14.3 100.0 

4.0 9499.Õ 9444.0 9994.0 9444'.0 

RUDT RPUi TRNT DIRT FRPN 

UNtfW TRLC 
24.4 0.0 4444.0 9999.0 

7.2 444470" 
7.4 4444.0 

470 4444.0 
3.3 4444.0 

RUDS ' TDIS" 
0.0 4444.0 

HRCH- 
14.1 

SRCH 
2.4 

TfÑi Tisr 
7.8 4999.0 
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**•»* «HIP t 238 *«••« 

DIMENSION 

"iüõsrirrpRBF 

NATN NHDR 
5.0 238.0 

TYPE 
3.0 

DISP LDPX LOAX 
4A.0 237.0 »»»».0 

DEAN 
38.3 

DRFT 
té. 4 

TRIM DULD DOIS 
35.0 mt.o »m.o 

SSHP SRPH 
20.7 tit.O 

~sspT TfSÄJT 
42.0 

“pTTTS WHD-SnST“ 
4.4 »f»».0 »?9».0 

“tijsr 
3.0 

PROP 
1.0 

LATA 
33.1 

TCÄx—0nbo—nar 
0.0 *97».0 ****.0 

TURNING SPOT "äFTSr— RODT-WVT-TRITf-bTXY-FRPHT' 
17.0 *9*9.0 35.0 7.8 9999.0 3.9 9999.0 

__17.0 9999.0 -35.0 4.9 9999.0 4.0 999».0 

STOPPINO SPOS SHP8 
17.0 100.0 

RODS TDIS 
0.0 9999.0 

HRCH SRCH 
23.1 9999.0 

TINS TIHR 
O.'i 9999.0 

»«»«» SNIP « 239 P»M» 

DIMENSION MAIN NHDR 
3.0 239.0 

TYPE DISP LDPX LOAX 
2.0 744.0 324.0 *9*9.0 

DF AH 
49.8 

DRFT 
17.4 

TRIM DULD DDIS 
1.0 9999.0 244.0 

SSHP SRPH 
33.0 101.0 

RUDDER. PROP SSPD 
_ 99*9.0 

RDAR 
91.0 

PDIA ASHP ROST 
7.8 O****.0 ****.0 

EHON 
1.0 

PROP 
1.0 

LATA 
21.7 

LCAX UNUV TRLC 
0.0 ****.0 9*99.0 

TURNING SPOT SPDF RUDT 
14.4 9999.0 35.0 
"13.5 09*075 -3570 ’ 

ADOT • TRNT 
9.4 ****.0 
—9.0~»09*;0- 

DIAT FRPH 
8.7 *999.0 

“775~m*7F 

_STOPPINO SPOS_ SHPS 
14.4 100.0' 

RUDS TDIS HRCH SRCH 
~d77'50*T. 6 STiTi—~2*7T 

TIMS TIHR 
"2T.0 0009.0" 

»•, r«-»frsirtp * ^40'*<*<*' 

IM 

I r 

DIMENSION P ¡¡¡I_RUDDER. PROP 

NATN NHDR 
575—205.T" 

TYPE DISP LDPX LOAX 
~~270 fL Í Vg—Ts 5 Tg' oooonr 

"00** ; 

TURNING SPOT 

SSPD RDAR PDIA ENON 

DCAH DRFT TRIM DULD DDIS SSHP SRPH 
^T75 1775 I 75—000075 TU 75-237Tr iï270 ' 

PROP LATA LCAX UHUV TRLC 
r.TJ 1777 075"9PP975~009070- 

SPDF 
"1577700075 
15.4 9*99.0 

ADUT TRNT 

9.0 **9*!o 7.5 ****.0 

ï*nr 5P58 îHPS Ron—ms—mrch—new—nns—mnr 
IS.5 100.0 0.0 ****.0 29.0 19.0 14.4 ****.0 

**»»D SHIP • 241 SttSt 

—CTwnrsrow WATW 'MN DR—TYPE-DT SP-rprx-COXTr 
5.0 241.0 2.0 112.0 245.0 99*9.0 

TTAM' 
38.9 

~DRFT" 
13.0 

TTHH DULD-DOTS-SSHr SRPH 
3.0 9999.0 112.0 22.0 82.0 

IBM«. PROP 55FD-R5XR-PST»-KSWP-RDST" 
*9*9.0 49.0 8.0 9999.0 9999.0 

TWBW- 
1.0 

"PROP" 
1.0 

~nmr 
18.4 

"tr*x—map—trlit 
0.0 ****.0 ****.0 

“TürñTiíB" "s>Fr—SPBF-RUDT" 
14.3 9999.0 33.0 
14.3 9999.0 -33.0 

“TD (ft—nfwr 
9.0 99*9.0 
8.3 9999.0 

DIÄT FfcFfT 
7.3 9999.0 
4.7 9*9*.0 

STOPPINO SPDS SHPS RUDS TDIS 
0.0 »999.0 

HRCH 
24.5 

SRCH 
9.1 

TINS TIHR 
13.0 9999.0 

AMDS SNIP O 242 «SSD« 



DIHCNStON 

RUDDER* PROP 

NAIM 
S.O 

SSPD 
999?.0 

NNDR 
742.0 

RDAR 
40.0 

TYPE 
1.0 

DISP LtPX LOAX 
78•0 270.0 9999.0 

PDIA ASHP ROSY 
4.5 9999.0 9999.0 

ENGN 
2.0 

DEAN 
35.0 

PROP 
i .0 

DRFT 
12.2 

LATA 
14.2 

TRIM DUL8 
1.0 9999.0 

DDIS 
78.0 

SSHP 
20.7 

ÍRPN 
119.0 

LCAX UNUV TRLC 
0.0 9999.0 9999.0 

TURNING 

u 

SPDT SPDF RUDT 
17.1_9999.0 _ 35.0 
17.Í *9999 To -35.0 

AOUT TRNT 
8.2 9999.0. 
*8.4 9999.Õ 

DIÄT FRPN 
7.0 9999.0 
7.4 9999.0' 

STOPPING 3PPS SHPS_RU D S TD IJ_HR ï H_S.R£H_TJHS_LLflJL 
17.3 100.0 0.0 9999.0 25.4 32.0 10.0 9999.0 

44444 SHIP » 243 44444 

DIMENSION MAIN_NNDR 
' 5.0 243.0 

TYPE DISP LDPX LOAX 
2Ï0 íoaTõ riTTô^TTW.T 

DEAN 

RUDDER* PROP SSPD 
9994.0* 

RDAR 
9*a ;o 

PDIA_ ASHP_ RDST_ 
8.1 9999.0 9997*.0 

ENGN 

D 

TURN IMG SPDT SPDF 
14.3 4949.0 
16.0 4999.0 

RUDT 
*35.0 
35.0 

AOUT TRNT 

1.0 

JLTAT_ 

40.2 

PROP 
1.0 

FRPH 

DRFT TRIM BOLD DDIS SSHP 
TiTS OlO '949970 ÏOB.■«"""iV.'S* 

LATA LCAX UNUU TRLC 

SRPH 
"90 .*0* 

29.’ '0.0 9999.0 4499.0 

9.0 4499.0 8.0 9444.0 
9.9 9999.0 4449.0 4944.0 

STOPPING 5PDS 
15.8 

SHPS 
100.0 

RODS IMS 
0.0 4999.0 

HRCH SRCH 
47.0 9499.0 

TIMS TINR 
16.0 9449.0 

>. »*1*4 SHIP I 244 ***** 

M DIMENSION NAIM ~ “HiiDR TYPE DISP* l DPT COAX DFÄM fOM^TULB DDIS SSHP SRPM 
„i 5.0 244.0 2.0 180.0 281.0 9499.0 46.2 16.S 0.0 9999.0 180.0 28.0 83.0 

TÍ-RÜDßlRT'PRÖr ' SSPÍ-RDAR PDl A-ÂÎHP-TjigT ËÏÏÏÏN PRÕP LÏTÂ TCiX UNÏU fRCC 
„ 9999.0 9999.0 8.2 9999.0 9499.0 1.0 1.0 26.7 0.0 9994.0 4449.0 
1» ___ 
“ TURNING SPDT SPDF RUDT ADVT TRNT DIAT FRPM 
:„| 16.0 9999.0 35.0 4.9 9949.0 8.0 4444.0 
j._16.0 9999.0 -35.0 9.7 9999,0 9499.0 9494.0_ 
••• 

.. STOPPING SPDS SIPS RUDS TDIS HRCH SRCH TINS T IHR 
I«._ITip _ 100.0 0.0 4449.0 47.0 9444.0 14.2 4449.0_ 

«**«« SHIP > 245 «««««_ 

>■ DIMENSION NAIN NMDR TYPE DISP IBPX LOAX BF AM DRFT TRIM BULD DDIS SSHP SRPM 
.._ 5.0 245.0 1.0 114.0 257.0 4994.0 38.8 17.3 -29.0 9494.0 114.0_28.0 104.0 

RUDDER. PROP SSPD RDAR 
_9949.0 9999.0 

TURNING SPDT SPDF 
_17, 

17.5 4949.0 

STOPPING_SPDS SHPS 
17.9 100.0 

***** TntP # Ï46***»»* 

PDIA ASHP RDST ENGN PROP LATA 
7.2 9949,0 4999.0 1.0 1.0 O.S 

RUDT ADVT TRNT DIAT FRPH 
.33,fi_8.1^9999^0,9141..0. 4149 J!_ 
35.0 8.8 9999.0 9999.0 9999.0 

JRUDS_TDIS HRCH_SRCH TIMS TI HR 
0.0 444*4.0 33.3 4944.0 12*.6 9*94.0 

LCAX UNUV TRLC 
0.0 9994.0 9994.0 

DIMENSION NATN NNDR TYPE DISP LBPX LOAX DEAM DRFT TRIM BULD DDIS SSHP SRPH 
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n. 

**! 

5.0 î<4.0 9999.0 68.0 216.0 »»»».0 JJ.0 U.4 0.0 *»»».0 

RUDDER. «OP SSP» RDAR 
9999.0 9999.0 

*••0 10.4 UO.O 

PDI» A8HP RDSï CNGN PROP 
4.5 999?.0 9999.0 9999.0 1.0 

LATA 
12.5 

LCAX UNUV TRLC 
0.0 9999.0 9999.0 

TURNING -g^P-L-,. SPDP RUDT AOUT TRNT DIÄT FRPH 
17.1 9999.0 35.0 8,V~9999TÕ~9999TÕ'9949.0 ' 
17.1 9999.0 -35.0 7.5 9999.0 9999.0 9999.0 

StUPPING “SPDS 'SHPS~ 
17.1 100.0 

ftu'CS rrTs- hrch sRCh TTmS-rihiT' 
0.0 9999.0 9909•0 9999.0 8.4 9999.0 

***•» SHIP » 247 «*«** 

PtHCNSION - N4TN - NMBR rTPC" "DISP [.BPS-L0«-lEAH DKF1-TRTH-BIO-DD« " SSHP' "SRPH 
5.0 247.0 ..0 123.0 245.0 9999.0 40.0 15.1 0.0 9999.0 123.0 24.0 110.0 

“rïïpIîrTTro,“ SSPtf 
9999.0 

■RTÄ1T- "TïïriT" 
53.0 4.9 

“RSflr—RÎiÇT-CÎToTT 
9.4 9999.0 1.0 

-rorr 
1.0 

TSTJT 
15.9 

Ttw—uflog—mer 
0.0 9999.0 9999.0 

'fÜfcÑTÑO SPOT SP DF-R u P T-SDV T-TJSHT" 
14.5 9949.0 35.0 4.9 9999.0 

_14.0 9999.0 -35.0 6.7 9999.0 

TTTST-FXFJT 
5.4 9999.0 
6.7 9999.0 

STOPPING SPDS SHPS 
14.6 100.0 

RUDS TDIS 
0.0 9999.0 

HRCH 
40.3 

SRCH 
16.3 

TINS T IHR 
13.9 9999.0 

«M»9 SHIP 4 248 *»«»» 

DI HENS ION NAIN 
5.0 

RUDDER. PROP SSPD 
_ 9999.0 

TURNING 

NHRR 
240 .J>_ 

ROAR 
•JO.O 

TYPE DISP LBPX LOAX 
2.0 125.0 242.0 9999.0 

BE AH 
41.4 

PD IA 
7.0 

ASHP RDRT 
11.6 9999.0 

ENGN 
1.0 

PROP 
1.0 

SPOT SPDF RUDT 
17.1 9999.0 35.0 

■'i?;2 9999.0---35.0 

ADVT TRNT 
7.7 9999.0 

-3.0-4999:0- 

8T0PPIN0 SPOS SHPS 
n.j-iooro 

DRFT 
13.9 

LATA 
16.5 

DIAT FRPH 
5.6 9999.0 
470^999970"" 

TRIH BULB DDIS 
0.0 9999.0 125.0 

LCAX UMUV TRIC 
0.0 9999.0 9999.0 

S8HP SRPH 
23.8 104.0 

-ft" * Í f - 3 H rrT-549~4 í H 4 

DIMENSION 

_RUD0EPt PROP SSPD 
999970" 

NATN NHBR_ TYPE DISP 1 RPX LOAX 
"TTO -549-.0 170 9275 5JGÏ0~99997!r 

RDAR PDIA ASHP RDST ENGN 
"40.0 07Ï 9949:0-9499.-0-3-70- 

REAM 
-2573- 

prop 
—rrr 

TURNING SPOT SPDF 
--13.-2 99-9-475- 

RUDT 
"3570 

ADUT TRNT 
-078 999975- 

DIAT FRPM 
4".3 9999.5 

13.4 9999.0 -35.0 7.0 9999.0 6.7 9?9f!o 

DRFT 
-TiTT 

TRIM 8UL8 
-=3.^5-999970- 

DDIS SSHP SRPH 
-7275 T874—115.5' 

LATA 
"31 .T 

LCAX UNWU TRLC 
070 999975-9999 73" 

-SfÓPDTMÔ 5PDS SUP’S RODS' TTflS-HftCT-SUCH-TINS-T1HIT 
15.8 100.0 0.0 9999.0 33.3 2.2 11.5 9999.0 

.-i ***** SHIP » 250 (MB* 

y___ 
DIMENSION NATÑ NMBR TYtt —DISP-LBPX-LOÄX-ffÃÍT 

5.0 250.0 2.0 140.0 260.0 9499.0 42.0 
“DRPf—ms—kouk—ran¬ 
ts.5 0.8 9999.« 140.0 

SSHIF-8RPH- 
34.2 115.0 

■■■■HIHIHNNM 



r 
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RUDDER« PROP SSPD ROAR 
«3.0 

PDtR ASHP ROST 
*.? »»»».0 M*f.O 

EMON 
3.0 

PROP 
1.0 

LATA 
23.0 

LCAX UNUV TRLC 
0.0 Offt.O ffŸt.O 

TURNIMO SPOT SPOT 
13.0 9999,0 
15.3 TTTT.O 

RUDT 
33.0 

-33.0 

ADWT TRNT 
7.7 9999.0 
0.4 »fft.Q 

DIÄT FRPH 
«.3 tPtf.O 
7.0 9999.0 

STOPPING SPAS 
14.3 

SUPS 
100.0 

RUDS TD1S 
0.0 9999.0 

HRCH 
41.2 

SRCH 
7.0 

TIMS TIHR 
12.8 TTVT.O 

SHIP » 231 «««»» 

DIMENUION NATN NMDR 1TPE DISP LDPX LOAX 
---3.0_ rSJLJ>-2^0 215.0 302.0 OTtt.O 

,»! RUDDER. PROP SSPD RDAR 
il-f999.0_4*.^_ 

n 
.'*1 TURNING SPOT SPDF 
__ 17.2 tPTT.O 

DEAN DRFT TRIM DULD GDIS SSHP 
-17.1 ¢.0 »»»».Q 218.0 34.0 

SRPH 
»4.0 

PDIA ASHP ROST EHON PROP LATA LCAX UNWV TRLC 
—S-^2-LI»*. y»7».Q-l.Q 1.0 22.8 ¢,0 »»»».Q Tt»».a 
RUDT 
33.0 

17.3 »»»».0 -ST.O 

ADWT TRNT 
».4 »*»».0 
8.7 *»»».0 

DIAT FRPH 
3.« »»»».0 
*.4 »»»*.0 

H 
-STOPPtNO-SPAS_SUPS RIJAS_TDI8 HRCH 8RCM 

11"» T»HR 
17.3 10Õ.O 0.0 »»»*.0 44.1 2070 IS.I ffff.O 

»*»** SHIP 4 252 «***» 

__C1 HE MSJ OH NA.T Ü -im_P1SP LDPX LOAX 
5.0 252.0 2.0 10 i .0 30 4.0 *9» »To-30,4- 87« 

_RUDOERi PROP SSPD 
»»»».o' 

JE««-ÜB£I-UUJS-»UU_D.DI8 SSHP_SRPH 
43.0 ****.0 »***.0 34.0 »4.0 

RDAR 
84.0" 

TURNING SPDT SPDF 
s.r'*r**^r 

_PDIA 
8.r 

RUDT 
~ïf.o- 

_ASHP_ RD8T_ 
13.4 ****.0 

EMON_PROP_ 
Í.0 1.0 

_k*!fL 
40.1 

_LCAX_UNUV TRLC 
o.ö ****.'ö ****.o 

«»VT TRNT DIAT FRPH 
7. >^*?9 : Ö-fW.O?»*» 

5.2 ****.0 -35.0 7.9 9999.0 ****!o »*»»!o 

“STOPPING SPDS' 
3.3 

SHPS” 
100.0 

'Süds—rW 
0.0 ****.0 

HRCH 
8.8 

SRCH- 
0.4 

Tins-fÎHir 
12.8 ****.0 

»**»» SHIP * 233 MSM 

OIHCNSIOÑ 

wl 

NATN NN6R~ 
3.0 253.0 

TYPE 
3.0 

DI SP IRPX LOAX 
71.0 217.0 ****.0 

IÈAH 
31.4 

RUDDCRÏ 

'drpT filH SöCl ddTs—iSfip- TSphT 
13.1 0.0 »*»».0 71.0 18.4 122.0 

PROP SSPD- 
****.0 

RDAR 
38.0 

PDIA «'SH? RD8T 
4.1 ****.' ****.0 

"iÑ6¡r 
3.0 

•PRÖP" 
1.0 

LAfÄ" 
12.8 

T'UÜNlKB ffKtt SPDF- RDtit XDWT-nUTT-DIÄT-nUH" 
14.3 ****.0 33.0 5.» 9999.0 4.7 ***9.0 

-1«»» »»»».0 -35.0 4.3 »»»».0 »»»».Q »»»».Q 

TTS5—moo—tire- 
0.0 »»*».0 ****.0 

STOPPtNO SPDS SHPS 
-Ui 1 JA°±0_ 

RUDS TDIS 
0»« 9999.0 

HRCH SRCH 
23-5 »»»».0 

TINS TIHR 
»»»».0 

B-e_JL_254_*lAl|. 
M DIMENSION NATN NHDR 

-ÍlO_?31»A. 
RUDDER. PROP 88PD 

****.0 

TYPE DISP LDPX LOAX DEAN 
-aU-J-lAtO.2*0.0 YL»?..0___tli-g_ 

RDAR 
53.0 

8RPT TRIM 8ULB 8818 SSHP SRPH 
-13.1 0.0 »»»».0 114.0 20.7 119.0 

PDIA ASHP RDST 
4.3 ****.0 ****.0 

ENSN 
3.0 

PROP 
1.0 

LATA 
17.3 

LCAX UNUV TRIC 
0.0 »»»9.0 »*»».0 

ih taullüNai 
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TUMINO 

STofymo 

SPOT SPOF KUOT ÄDWT TRflT OUT FOPK 
is.a 0000.0 as.o a.3 oooo.o a.a oooo.o 
IS.a OOOf.O -35.0 0.2 0000.0 0000.0 0000.0 

SPOÇ SHPS RUDS TDJS_ 
TsT? TOoTo o.o oooo.o 

HRCH 
TiTa“ 

SRCH TIHS TIHR 
TTa—nrri-^^oTT 

í«tÍã*SHÍP O 2SS »«*** 

PlhEMStON MATH MWOR TYPE_DI8P_t>PX IQRX BEAU ORPT 
S.O 2SS.0 

RUDOEfi» PROP SSPD 
- - 909?.0 

ROAR 
'33r0‘ 

POIA ASMP ROST 
—*V2 0090.0 "00007 

TRIM »UL» DOIS 
48.0 OOOOVO 00007o 

LCAX UNUV TRIG 
onroovo.o^ooooio" 

SSMP 8RPH 
17.* llOlO" 

TURNING SPOT SPPF RUOT 
17.4 OOfOTÖ-SS.! 
17.4 0000.0 -3S.0 

DIRT FRPN 
-37TT00007Ö" 

-STOPPING-" spot shFS" 
17.S 100.0 

-Rinrs—mr 
0.0 0000.0 

"wnr 
24.4 

srCS 
o.s 

tí«—mr 
0.* 0000.0 

***** SHIP I 234 *<*«« 

"dThÈnTTTSN-NÃTri—NH»«-T T PT—BTSF-CtFX röSS-TTaíT "WT 
5.0 254.00000.0 34.0 214.00000.0 31.a S.7 

-TFT*-KO-6* IS 
101.0 0000.0 0000.0 

"SSHP— SRPN 
13.0 122.0 

TîlfïiW.- n»GP-ssns-RETAR-FITTS AKHF-ROST TNDF FROR 
9000.0 40.0 4.0 0000.0 9000.0 3.0 1.0 

-YbRMtNG ‘SPOT 5P0F “"RUDT —AMT-TRNT ETTaT FRTH 
14.5 0900.0 33.0 0.4 0000.0 3.2 0000.0 
14.5 0000.0 -33.0 0.3 0090.0 0900.0 9000.0 

TSTTT 
33.2 

TCSK—TINOU-TRÜTT 
0.0 0000.0 0000.0 

***** SHIP I 257 ***** 

DIMENSION NATN NHIR 
3.0 257.0 

TYPE 
2.0 

DlSP 1RPX LOAX 
122.0 252.0 0000.0 

BEAN 
34.0 

ORFT 
15.0 

TRIM BULB 
0.0 0000.0 

DOIS 
121.0 

SSHP SRPN 
27.3 100.0 

RUDDER> PROP SSPD 
0000.0 

RDAR 
33.0 

PDIA ASHP RDST 
7.3 0000.0 0009.0 

EMGN 
1.0 

PROP 
1.0 

LATA 
10.« 

LCAX UNUV TRLC 
0.0 0009.0 0000.0 

TURNING SPOT SPPF RUDI ADVT TRNT DIÄT FRPH 
17.2 0000.0 33.0 0.1 00«0.0 0.2 0000.0 

T775' OOOO.O1 -3370-979T799.CT79975'999770" 

STOPPING 

■i!—... 

SPDS SHPS 
-1773-rOITT- 

RUDS TDIS HRCH SRCH 
—TT. ¢-099070- 417»T999-.Tr 

TINS TI HR 
T 371-009970- 

.7!-***r»-SWTF » 558 HTH 

DIMENSION NATN _ NMBR 
“S.O 238.0 

TYPE 
~1.0 " 

DISP IBPX LOAX BEAM 
-3375 538.0 OõoTTS 34.*- 

liRFT TRIM BUIB DOIS SSHP SRPM 
-7-.9-517 5- TfOO .(TO 0097«— 5« .9 lliTTT 

RUDDER. PROP SSPD 
-99097¾- 

RDAR 
-S37F 

PDIA ASHP RDST 
—470-9999.«'999*7«- 

ENOM 
—i^r 

PROP 

TURNINO 

T70 

FRPH 

LhTA 
T57T 

LCAX UHUV TRLC 
¢.8-099978-9909.0 

SPOT SPDF RUDT ADVT TRNT DIRT 
TT.O 'OOOO.T 3370- ' í.fDoof.iT- 4.0 99997¾ 
14.7 0000.0 -35.0 
12.2 0000.0 33.0 

7.3 0000.0 
4.0 0000.0 

3.« 0000.0 
4.4 0000.0 

MMM mÊÊmmÊÊmmÊÊmÊÊÊHmmmm 
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12.2 9?Ÿ9•O -35.0 7.0 9999.0 4.4 9999.0 

STOPPING SPDS SHPS 
14.7 100.0 

PUDS TDIS HRCH SRCH 
0.0 9999.0 24.2 9999.0 

TINS TIHR 
10.5 9999.0 

I..1 

***** SHIP * 259 ***** 

_DIMENSION _ _ NPTN_ NNDR_TYPE_D1SP _L»PX_ L04X_ 
. . —- 330.0 9999.0 5.0 259.0 

SSPD RP4P 
9999.0 159.0 

TURNING SPDT SPPP 

RUDDER. PROP 

STOPPING 

2.0 370.0 

PDI» 4SHP 

DEAN DRPT 

7.2 12.8 9999.0 
RDST ENGN 

__RUDT 
14.4 9999.0 3576" 
14.4 9999.0 -35.0 

AOUT_TRNT_ 
8.4 9999*.0 
9.4 9999.0 

SPDS SHPS 
14.8 100.0 

RUDS TDIS 
0.0 9999.0 

33.3 

PROP 

24.1 

LATA 
1.0 

D1AT 

4.0 

FRPH 

29.3 

TRIM_SUL*_DOIS 
1.0 9999.0 370.0" 

LCAX IINUU TRLC 

_SSHP_ 
37.4 

_8RPN 
93.0 

0.0 9999.0 9999.0 

8.4 9999.0 
9.4 4494.0 

HRCH 
1R.9 

SRCH 
17.0 

TINS TIHR 
17.0 4944.0 

H ***** SHIP • 240 ***** 

DINENSION HATH 
3.0 

NNDR 
240.0 

"TYPE ÕTSP IRPX LÕÃX DEAN DRTT TRÏN lÜCl DOIS-SSH#-SfiPH- 
4.0 113.0 234.0 4944.0 34.4 13.4 0.0 9999.0 ^13.0 19.8 40.0 

RUDDER. PROP SSPD 
9949.0 

RDAR 
43.0 

PDIA 
7.5 

ASHP RDST 
9.0 4494.0 

ENGN 
1.0 

PROP 
1.0 

LATA 
22.0 

LCAX UMMV TRLC 
0.0 9494.0 4494.0 

TURNING SPDT SPDF RUDT ADUT TRNT DIAT PRPN 
14.2 9499.0 33.0 7.7 9994.0 4444.0 4499.0 

_11.7^4449.0 -35.9_7.4 4949.0 4444.0 4944.0 

STOPPING .SPDS SHPS 
14.3_100.0 

RUDS TDIS 
0.0 4449.0 

HRCH 
30.5 

SRCH 
14.8 

TINS TIHR 
12.7 4444.0 

;«o 

Us; 

ri 

»«««* SHIP « 241 »»»«« 

DINENSION 

TURNING SPDT SPDF 
14.0 4999.0 

MAIN NNDR 
3.0_241.0 

TYPE DISP t.DPX LOAX 
2.0 312.0 318.0 4449.0 

DFAH 
34.0 

RUDDER. PROP SSPD RDAR 
_9974.0 111.0 

PDIA ASHP RDST 
8.4 9999.0 9999.0 

ENGN 
1.0 

DRFT TRIH Bill* GDIS 
20.4 9449.0 4994.0 312.0 

SSHP 
34.0 

SRPH 
85.0 

PROP 
1.0 

LATA 
21.7 

LCAX HNUV TRLC 
0.0 4944.0 4994.0 

RUDT 
35.0 

14.0 9999.0 -35.0 

ADUT TRNT 
4.8 9494.0 

'"4.7 9994.0 

DIAT FRPH 
4.0 9994.0 
4.4 9999.0 

“****» Ship"Oãí~»**** 

DINENSION NATN NNDR 
3.0 242.0 

_LX£!—9i§£_-L*P2_kQRx_dean drft trin sul» ddis sshp srpn 
TT5 73975 310.0 449975 3470 974 41.0 m?70 Tli".0"—3*75-8Ï75- 

-XytPtX. PROP_SSPfi_RDAR_PDIA ASHP RDST ENGN PROP LATA LCAX HMUV TRLC 
9999.0 89.0 8.9 9999.0 4949.0 1.0 17o 34.5 0.0 4944.0 4444.0- 

TURNING SPDT SPDF RUDT ADUT TRNT DT AT FRPN 
17.7 4999.0 
17.7 4444.0 

35.0 
-35.0 

8.4 9494.0 
8.5 4444.0 

4.3 9999.0 
4.4 9999.0 

STOPPING SPDS SHPS 
17.4 100.0 
14.9 100.0 

RUDS TDIS 
0.0 4444.0 
0.0 9999.0 

HRCH 
44.4 
34.7 

SRCH 
19.5 
4.4 

TINS TIHR 
17.3 4444.0 
14.0 9999.0 



. 
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***** SHIP « 3*3 ***** 

01HENSION NATN NnOR 
S.O 2*3.0 

TYPE DISP IPPX LOAX 
3.0 3*9.0 310.0 9999.0 

Of AH 
54.0 

DAFT TAIN BUL* DDK 
19.4 9999.0 9999.0 3*9.0 

88HP 
3*. 0 

SAPH 
os.o 

RUDDER. PROP SSPD 
9999.0 

RDAR 
90.0 

PDI A ASHP RPST 
8.8 9999.0 9999.0 

EMON 
1.0 

PROP 
1.0 

LATA 
24.7 

LCAX WHUU TALC 
0.0 9999.0 9999.0 

TUANINO SPOT SPDF 
_I*.9 9999.0 

RUDT 
33.0 

ADVT TANT 
9.1 9999.0 

1*.4 9999.0 -33.0 9.9 9999.0 

OTAT FAPH 
*.* 9999.0 
7.0 9999.0 

- ***** “f« Í P OÏ4 * ** * * 

DIHEN810N NATN NHBR 
■ SY<r-2V4.*r 

TYPE 
7. or" 

D1SP LBPX 

RUDDER. PROP SSPD RDAR 
-9999-0-8i.Tr 

PDIA ASHP RDST 
8Tff-9994T5_9999Tjr 

LOAX 
wvw • 0 

ENON 

DEAN DAFT TAIN BULB DDK S8HP 

TURNING SPDT 8PDF 
1-779-9999.4- 

RUDT 
TS'.O 

ADVT TANT 
879"999975- 

mr 

BIAT 

PROP LATA 
T475- 

<r 
TRLC 

SAPH 
8370- 

LCAX UNUV 
8:6-999970-9949:8 

FAPH 

17.4 4449.0 -30.0 8.« 9999.0 
-T.-5-949r.y- 
7.8 9999.0 

***** SHIP * 3*3 ***** 

NATN — NHÏR TYFE" 
3.0 3*3.0 1.0 

3 

— ’ dihénsToñ 

"kUODCR .“TROP 

-rURNTTO —SPOT-SPDF-RUDT 

"Drsp—- top*—cmra——brrr—nnir _ rtcr- 
39.0 1*3.0 9999.0 2*.0 10.0 0.0 9999.0 

-W>K- 
39.0 

1SXP SRPN 
11.2 119.0 

SSPD'* RDAfi- 
9999.0 38.0 

PD 1A “ ASHP-RDST-EHGM PROP-1AT«— ' CTAX-UNUV-TALC  
3.8 9999.0 9999.0 2.0 1.0 7.7 0.0 9999.0 9999.0 

-JTDVT-TANT-DT *7-FRPIT 

■MHMHNIMMMimi* 

...... 
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UNO SPOT SPDF 
is.a tm.o 
is.a mv.o 

RUDT 
35.0 

-3S.0 

ADVT TRNT 
5.4 9004.0 
5.3 0000.0 

DIRT FROM 
3.0 0000.0 
4.0 0000.0 

STorriNO SOPS SHFS 
is.a loo.o 

Runs TDIS 
0.0 0000.0 

HRCN 

Jli2_ 
SRCH 

-OB¬ 
TINS TI HR 
3.5 0000.0 

MM« SHIP 4 277 «»»»» 

DIMENSION NATN NHDR 
S.Q 277.0 

TTfE DISP 
2.0 283.0 

LDPX LOAX 

_m¡ 
DEAN 
34.5 

DRFT 

-l?..-2 
TRIM DULD DPIS 
■ 0.Ç 0079.0 2,83.0_ 

SSHP SRPH 
83.0 

n 

RUDDER. PROP SSPD 
_0999.0 

RDAR 
110.0 

PDIA 
9.4 

ASHP RUST 
14.0 0000.0 

ENGN 
1.0 

PROP 
1.0 

LATA 
24.a 

LCAX UNUV TRLC 
0.0 0000.0 0000.0 

TURNINO SPOT SPDF 
_17.1__9099.0 

Í7‘. 1 ooooTó 

RUDT ADVT TRNT 
3S.0 0.5 0000.0 

-35.Õ 

DIÄT FRPM 
... .. 7.3 0000.0 
oTT^õooTõ-tTs 9909.6 

STOPPING ■ 8PDS 8HPS RUP8 TDIS HRCN SRCH TINS T1HR 
17.0 100.0 0.0 0000.0 44.0 20^ 18.0 0009.0 

ET M«M SHIP « 27S ***** 

_DIHtNSTON_NATN_NHDR TTPE D1SP LDPX_LOAX DEAH_DRFT 
'5.0 278.0" - ' 

_Py_DJ>ER_._PROP_ SSPD_RDAR 
osó*.© löa.o' 

2.0 

PDIA 

132.0 

ASHP 

320.0 0009.0 

PDST EHON 

TURNING SPOT SPDF 
li."2 0007.0' 
18.2 0000.0 

0.4 14.0 0000.0 1.0 

RUDT_ADVT_ TRNT_DIAT 
"33.0 0~2 ÕÕ99.0 
-35.0 0.2 0000.0 

54.3 

PROP 

0.4 

LATA 

F RPH 
"7.7 ÓÕÕO.O' 
8.3 0000.0 

JRIH_DULD 
74.0 0000.0' 

nnis SSHP sRPH 
283.0 43.0 90.0 

1.0 35.8 
LCAX UNUV_TRLC 
Õ.0 o'ooo.b ooooTiF 

.J 

STOPPING 1PÏ.S 3HPS 
18.8 100.0 

■rods—nnr" 
0.0 0000.0 

HRCH 
33.1 

"sSfiT 
4.5 

TTÏÏ5-flHR- 
12.4 0000.0 

***** SHIP I 270 ***** 

DIMENSION NATN NHDR 
5.0 270.0 

TYPE DISP 
2.0 548.0 

LDPX LOAX 
340.0 0000.0 

DEAN 
54.3 

DRFT 
20.1 

"RUDDER. PROP SSPD 5SÃR 
0000.0 148.0 

Tirnr 
9.2 

“ãSmp-rdTT 
10.0 0000.0 

"EÑOÑ" 
1.0 

“PRÕF" 
1.0 

lata" 
32.0 

TRIH 
0.0 

TÏÂX 

"IülT" 
000.0 

"UNUV 

DD IS 
0.0 0000.0 548.0 

TSnp 
45.0 

"SRÍH' 
00.0 

TRUC" 
0.0 0000.0 0000.0 

Turn iñg-PTiT—SPpr—IfinST-ÃWf-TRNT-CTS t—TRTrT 
13.0 0000.0 35.0 10.4 9000.0 8.8 0000.0 
_15.2 0000.0 -33.0 11.1 0000.0 0.3 0000.0 

STOPPING SPDS SHPS 
-IZ-vt.. igo-o 

RUDS TDIS 
0‘9 TOOO.O 

HRCH 
47.5 

SRCH TINS TI HR 
18.3 0000.0 

B 
c 

ft 

_»Illl_3HJP_i_28P_»****_. 

8IHCNSI0N NATN NHDR 
5.0 2*0.0 

TYPE DISP LDPX LOAX 
2.0 424.0 330.0 0009.0 

DEAN 
54.5 

DRFT 
27.1 

TRIH DULD DOIS 
0.0 0000.0 424.0 

SSHP 
43.0 

SRPH 
00.0 

RUDDER« PROP SSPD RDAR 
_ 0000.0 148.0 

PDIA 
0.0 

ASHP RDST 
10.0 0000.0 

EHGN 
1.0 

PROP 
1.0 

LATA 
20.4 

LCAX UNUV TRLC 
0.0 0000.0 0000.0 

TURNINO SPOT SPDF RUDT ADVT TRNT DIAT FRPM 
15.7 0000.0 35.0 10.1 0000.0 8.3 0000.0 
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15.7 -35.0 10.1 »»t*.0 8.2 »*»».0 

STOPPING spns SUPS 
15.« 100.0 

RODS TOIS 
0.0 VVÍ9.0 

HRCH 
52.9 

SRCH 
16.8 

UNS T IHR 
22.7 9999.0 

Lí 

TiiTt siiifü-firnirfr 

PI HENS ION NATN NHPR 
S.O 231.0 

RUPPCR. PROP _SSPD 
99997o 

TYPE 0ISP L RPX LOAX 
57¾- 149.0 ÏÎ0.0 999*9.0 

PF AH 
-5475- 

RPAR_ 
131.0 

PDIA 
-97o- 

ASMP RPST 
19.0 9999.0 

ENGN PROP 
l .0 

(URNING SPOT SPPF _RUOT 
17.7 9999.O" 35.0 
17.7 9999.0 -35.0 

APV1 TRNT PIAT FRPH 
- U. 9 >949 70 6.4 9499.0- 
8.8 9999.0 6.6 9999.0 

_PRFT 
“i'0.4' 

LATA 
1.0 84.5 

TR1H PUIR PP1S SSHP 
"M.VT999 7S-«*.-*—4570 

LCAX UNUU TRLC 
07o 9-494.Ó-4999.0 

SRPH 
'9070 

u 

I..! 

"STOPPING SPPS" 
17.7 

"SMPS- 
100.0 

"ROD'S (M3-WRttf-SftcTT —TTHS ' 
0.0 9999.0 34.3 0.2 13.2 9999.0 

wur 

44»«* SHIP * 282 «»<»» 

TTHEHSIUM-HATH-NHOU-TYPE-ITISr—CBFT-CffÄTr* STAU-PREY-TRTH-8111¾-OPTS-SSHP- 
3.0 232.0 2.0 134.0 274.0 280.0 39.0 15.4 2.0 0.0 134.0 25.0 

SRPIf— 
105.0 

RUPPCR.- PROP "ir-pD 
15.5 

RDAR- 
53.0 

PfifA 
7.4 

ÄSltP-RDSr 
13.8 1.0 

EU0Ñ" 
1.0 

"PROF ua-ta- tca*- 
1.0 4449.0 9444.0 

"WNliiT—TRW 
4.0 4444.0 

I’I 

TURNING SPOT 3PDF RuTÎ ApVf fFÑT pISY YrPÍT 
9999.0 9949.0 35.0 8.4 4.2 14.0 4994.0 
9999.0 9999.0 -35.0 8.7 5.« .10.8 4494.0 

STOPPING SPt'S 
9999.0 

SHPS 
100.0 

RUDS TPIS 
0.0 9999.0 

HRCH 
34.4 

SRCH 
9.6 

TINS 
19.0 

TIHR 
60.0 

In 

f 
Vi. 
c:i 

Si 

***** SNIP I 283 ««»*» 

OIHCNSION NATN 
3.0 

NHPR 
283.0 

TYPE 
2.0 

PISP 
59.0 

l.PPX LOAX 
274.0 230.0 

BEAH 
39.0 

PRFT 
7.3 

TRin 
22.0 

PULP 
0.0 

PP18 
134.0 

SSHP 
25.0 

SRPH 
105.« 

RUDDER. PROP SSPD 
17.0 

RPAR 
34.0 

PDIA 
7.4 

A3HP 
13.8 

ROST 
1.0 

EHGN 
1.0 

PROP LATA LCAX 
1.0 9494.0 4944.0 

UNUV TRLC 
1.0 4444.8 

TURNING SPOT SPPF RUDT ADVT 
9999.0 9999.0 35.0 10.0 

-9>»r. Í >4>97V“^ÏS7i-f.'O" 

TRNT 
10.4 
TisTr 

01AT FRPH 
16.0 9999.« 

"ÏÎ7Ô'fvW.V 

STOPPING SPDS SHP3 
-vmvc—100.or 

RUDS TPIS 
“0.'0-9999 70 

HRCH 
■jo.Tr 

SRCH 
“ 4.0" 

tihs TIHR 
78“ 

T*'fTT"5!irr "4 "501 ftm' 

DIHENSI ON NATN NHPR 
3.¾ 28476- 

TYPE 

RUDDER. PROP SSPD ROAR 
14.5 3876 676 4.4 

T76- 

PDIA 
676 

PISP LPPX LOAX PFAH PRFT 
-667Õ —Rl76 53276— 3076-TiTT' 

TRIH 
67V 

PULP 
— 676“ 

DPIS SSHP SRPH 
-6676-i«78 16579— 

ASHP RDST 
1.6 

ENGN 
1.0 

PROP LATA LCAX WNHV TRLC 
l.O 996976T94F76-iTTTlOTT" 

TURNING SPOT_SPPF RUDT_APVT_TRNT 
9?*4"»70 999470 15.0 >7-5 f.5_ 
9494.0 4444.« -35.« 6.5 7.5 

PIAT FRPH 
1175-4444.0 
12.« 4444.« 
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STOPPING SPDS SUPS RODS TDIS HRCM SRCM TIN* TIHR 
19.S 100.0 0.0 ffOV.O IV.■ S.2 10.9 10.0 

ili_ 

!<«! 

!..l 

*«»«* SHIP » 209 *»**« 

~BIHENS1 ON HATH NMPR 
0.0 209.0 

TtpT 
1.0 

“stbp—rm—Lõsr 
*9.0 225.0 214.0 

BEAN 
12.2 

■wr 
ii.* 

TRIH 
0.0 

•ULR BOIS SSHP SRPH 
0.0 «9.0 10.2 121.9 

'rudder. proY ssp'd 
u.o 

RDAR 
41.0 

PDIA 
«.4 

ASHP 
7.2 

RDST 
1.0 

EMGN 
3.0 

PROP LATA LCAX 
1.0 9999.0 9999.0 

UNHU TRLC 
1.0 9999.0 

TURNING "SPOT SPDP RUDI ADVT TRNT DIÄT FRPH 
19.4 9999.0 39.0 *.* 3.7 «.• 9999.0 
»9.4 9999.0_-13.0 *.9 4.0 7.2 9999.0 

STOPPING SPDS 
13.0 

SHPS 
100.0 

RUDS TDIS 
0.0 9999.0 

HRCH 
2D.« 

SRCH 
13.7 

TINS 
11.3 

TIM 
11.0 

»*«** SHIP * 20« M«M 

DIMENSION natn nhdr 
_8.0 284.0 

TTPE 

3.0- 

DISP I DPX LOAX 
87.0 229.0 240.0 

DEAN 

_34¡0_ 

DRFT TRIH OULO 

o.o w-o 

DOIS 
ILdL 

SSHP 
19.0 

SRPH 

±L*J±. 

RUDDER. PROP SSPD RDAR PDIA ASHP RDST 
_ua_ 

EMGN PROP LATA LCAX 
1^9999.0 9999 

TRLC 

TURNING SPOT SPDF 
19.3 9999,50 

_13.5~ 9999.0 

RUDT 
33.0_ 

-33.0 

ADVT 
4.0 

TRNT 
4,1 

*.7 

STOPPING SPHS 
15.0 

SHPS 
100.Õ 

RUDS_ TDIS 
“O.O 4999.0 

4.0 

HRCH 
22'. ï" 

DIAT FRPH 
7.« 4999.0 
7.2 4494.0 

SRCH TIHS 
1074 0.3' 

TIM 
U.O 

'****« IP i 287**1**' 

DIHENS ION NATN 
'"S.O- 

NHBR_ 
'287.0 3.0 

DISP_LRPX LOAX DEAN 
'«8Ï0 220.Õ-9994.0 

RUDDER. PROP_SSPD 
19.0 

0 
TURNING SPOT _ SPDF 

19.2 94*4'.0 
13.4 9444.0 

_RDAR _PDi«_ 
3370' «.* 

RUDT_ 
—33.0 
-33.0 

ASHP_RUST 
9.4 9999.0 

ENON 

31.1 

PROP 

DRFT 
"TIT«' 

TRIH 
-TTT 

BULB 
O'.O 

nms 
“*0-S 

SSHP SRPH 
TIT? ios.<r 

ADVT 
"*.V 

7.3 

TRHT 
3.9 
3.7 

1.0 

DIAT 

1.0 

jFRPjL 
«.1 4494¡0 
7.0 4444.0 

LATA 
12.0 

LCAX 
¡mT 

MHUV TRLC 
4.0-9499.-¾ ' 

'«TWPTN8-SFT5-íHPT" 
14.3 100.0 

-ruk—Tins—hoch swcir 
0.0 9999.0 22.« 11.9 

-nus—nwr 
9.0 9999.0 

ITÕ-ZÃS—spSÎ-h U DT KOsr 
19.4 10.0 4.0 

GUSP-ovSb-RPTfH TPrH PERD 
13.0 4999.0 4444.0 4444.0 4444.0 

ë 

***** SHIP » 208 ••*** 

DIHENSION NATN NHBR 
3.0 288.0 

TTPE 
1.0 

DISP 
87.0 

lDPX LOAX 
223.0 234.0 

BE AH 
37.2 

DRFT 
12.3 

TRIH BULB 
0.0 9999.0 

DOIS 
07.0 

SSHP SRPH 
20.7 119.0 

RUDDER. PROP 

-TuTiÑfÑíf 

SSPD 
19.4 

RDAR 
44.0 

PDIA ASHP RD8T 
4.4 9999.0 9999.0 

ENON 
3.0 

PROP 
1.0 

LATA 
14.0 . 

LCAX 
0.0 

-5ÑÜV—Trlc- 
4.0 9999.0 

'S7»'! SW 
lA.p 9494.0 

riïdT' 
39.0 

14.0 9999.0 -39.0 

TdvT 
7.1 
7.2 

-fisr 
3.8 
4.0 

TiÂt—rRfir 
7.0 9999.0 
7.3 4444.0 



E-73 

3 

fl 

P 
F 

ST0PPIM6 
4 

ZIU-ZM- 

3PDS SHPS 
16.1 100.0 

DUOS TDIS 
0.0 W9.0 

HRCH 
23.9 

SRCH 
11.2 

TIHS TIHR 
9.2 9999.0 

SPDZ 
19.0 

RUDZ 
10.0 

0VS1 OVSF OVSU KPRM TPRH PERD 
7.0 22.0 9999.0 9999.0 9999.0 9999.0 

• i _»»«»« SHIP 9 289 «99«« 

DIMENSION NATN NHIR 
9.0 289.0 

TYPE DISP L8PX LOAX 
2.0 134.0 236.0 270.0 

•FAN 
42.3 

ORFT 
14.9 

TRIM BUIS DOIS 
0.0 9999.0 134.0 

SSMP SRPM 
24.0 109.0 

RUDDER. PROP SSPD 
14.6 

RDAR 
97.0 

PDIA 
7.2 

ASHP RDST 
8.8 9999.0 

EHGN 
1.0 

PROP 
1.0 

LATA 
17.2 

LCAX 
0.0 

UNUV TRLC 
1.0 9999.0 

TURNING EPDT SPDF RUDT 
16.1 9999.0 39.0 
10.1999+.-¾ -35.0' 

ABUT 
0.1 

“»75' 

TRNT 
6.3 
575- 

DIÄT FRPH 
9.3 9999.0 

“""STVW+t.O" 

STOPPING 3PDS_SHPS 
16.1" ioTT.T" 

SPDZ RUDZ 

RUDS TDIS HRCH 
-~57ô"9T997ï-T:.7f 

SRCH 
-T7ff- 

TINS TIHR 
12.6 WV+TV 

ZIG-ZAG SPDZ RUDZ 0VS1 OVSF OVSU KPRM_TPRH_«RD_ 
-1671-fíTÕ-TsTô-21.6 tW .VW9T. b Iff♦ .ITT+fs. T 

T*"»»» SHIP *"290 '*V*»*~ 

DIHCNSIOM NATI) NHDR 
3.6' 2+6.0' 

TYPE DISP IBPX LOAX 
-2.0 143.0 256.6 -270.0- 

BF AM 
-«'.'S 

DRFT 
15.7 

TRIM BULB DDIS SSHP SRPM 
-670-9+99.6 14176 24.6- 109.0 

RUDDER. PROP 

TURNING 

SePD 
"16 70" 

RDAR PDIA 
-61.-6-7.2 

ASHP RDST EHGN 
--8.8-+++9 76 - 1.¾- 

PROP 
' 1.0' 

LATA 
-78.7' 

LCAX 
6.0 

UNUV TRLC 
6-++++70- 

SPDT SPDF RUDT 
-1575- 9+9+76-15.0 
15.5 9999.0 -35.0 

ADVT 
S72 
8.0 

TRNT 
~r.r 

4.9 

DIAT FRPM 
-872-++++70- 
0.4 99+9.0 

-¿TOPHHO-SPIiS 3HPS RODS TDIS HRCH SlfCfl TIHS TTHIT 
13.3 100.0 0.0 9999.0 31.4 15.4 14.1 9999.0 

-ziiptso- -5PD7-Kinrz-CV?1-OVSF OVSU KPRH TPRIT FTRO" 
13.Õ 9.0 6.0 16.0 9999.0 9999.0 9999.0 9999.0 

*«**» SHIP » 291 ***** 

DlMrNáTSÑ ÑA'fÑ T7PE 
3.0 291.0 

■nnstxim wp—sipi»—td*k—rus «Hr—rojt enoh prof —cat* cm unuv—trlc- 
9979.0 63.0 7.2 8.0 9999.0 1.0 1.0 37.6 0.0 1.0 9999.0 

lÜttíTÑír TTÎT-STTir 
17.0 9999.0 
17.8 9999.0 

-(FffDT- 
33.0 

-33.0 

-*wr 
8.0 
7.9 

-TRUr 
4.9 
4.8 

Turr—rmr 
7.7 9999.0 
0.3 9999.0 

STOPPING SPDS SHPS 
17.7 100.0 

RUDS TDIS 
0.0 9999.0 

HRCH 
29.7 

SRCH 
9.0 

TINS TIHR 
11.0 9999.0 

***** SHIP « 292 «»««« 

DIMENSION NATN NHBR 
9.0 292.0 

TYPE DISP LBPX LOAX 
2.0 243.0 300.0 314.0 

BE AH 
30.0 

DRFT 
10.9 

TRIH BULB DRIB 
0.0 9999.0 243.0 

SSHP 
36.0 

SRPH 
90.0 



E-74 

3 
3 

i... 

RUDDER• PROP 

TURNING 

SSPD 
U.2 

RDAR 
?2.0 

SPOT SPDF 
1A.7 9997.O 

PDIR 
R.i 

RUDT 
35.0 

ARHP RDST 
13.0 9999.0 

EHGN 
1.0 

PROP 
t.O 

LATA 
27.3 

LCAX 
0.0 

TRLC 
t.O 9999.0 

STOPPING 

-JtIBrZAIL 

16.7 9999.0 -33.0- 

SFtn SHPS RUDS 

AOUT 
9.9 
*.2 

TRNT 
4.8 

OIAT FRPH 
8.5 9999.0 

4.8 8.1 9999.0 

TD1S 
16.7 100.0 0.0 9999.0 

HRCH 
43.0- 

_SRCH_ 
22.6 

J^INS_ T1NR 
19.0' 9999-0 

-SfPZ_RUDZ GURI 
15.7 10.0 10.0 

.OVSF-OUJ>y-KPRfi_TPRM PERO 
24.0 9999.0 9999.0 9999.0 9999.0 

4**4* SHIP • 293 44444 

DIMENSION NATN NMDR _NATN 
5 To 

TTPE DISP IBPX LOAX AFAN 

.■*! RUDDER» PROP • SSPD RDAR 
9999.0 92.0 

293.0 2.0- 114.0 310.0 31Ã7F 5ÕTF 

PDIA ASHP RUST EHGN PROP 

DRFT TRIM BUIA DOIS 8SHP SRPM 
9.4 51.0 9999.0 Í43.0 SÄTO-057Õ- 

"I.6 
ASHP RUST 

TsTSIõfõTF 

TUPNING SPOT_SPDF RUDT 
18.3 9999.0 35.0 

AllluT 
8.8 

TRNT 
4.8 

1.0 

DIAT 

“TT 

FRPH 

LATA 
55.8 

LCAX 
07¾- 

UHUV TRLC 

18.3 9999.0 -35.0 8.6 4.7 
8.9 9999.0 
8.6 9999.0 

STOPPING 3PDS ‘ SHPS 
18.3 100.0 

RUDS TDIS 
0.0 9999.0 

HRCH 
36.4 

SRCH 
1.2 

TIMS TIMR 
12.0 9999.0 

44*44 SHIP 4 294 4**44 

DIMENSION NATN NMBR ~ 
5.0 2^4.0 

TYPE DIS? I BFx LOAX 
2.0 244.0 310.0 323.0 

BEAM 
47.2 

DRFT 
18.9 

-TRIN Bill B DlllS 
0.0 9999.0 244.0 

Sshp’ Srpm 
28.0 85.0 

“RufDflT. PrTÍF- s5Td Rdãr pçiA-AsflP-BBST 
16.0 75.0 8.8 13.0 t.O 

Tire*-HfBF-LÃTÃ- 
1.0 1.0 20.5 

Tc*r 
0.0 

"owro—Twar 
1.0 9999.0 

'TiiBnTno SPOT §PDF BtiTTf-advT-TFNt-bíÃT-psnr 
15.4 9799.0 33.0 10.8 6.5 12.8 9999.0 

_15.4 9999.0 -33.0 10.8 6.7 12.8 9999.0 

STOPPING SPOT SHPS 
_13.9_100,0 

RUDS TDIS 
0.0 9999.0 

HRCH 
49.1 

SRCH 
6.8 

TIMS TIMR 
22.1 9999.0 

ZIG-ZAG SPDZ 
15.3 

RUDZ 
36.0 

0VS1 
14.0 

OUSF OVSU KPRM TPRM PERD 
8.0 9999.0 9999.0 9999.0 9999,0 



E-75 

»tff.O 20.0 10.0 17.0 »f»».0 »»»».0 tm.o »W.0 
f??9.0 20.0 14.0 19.0 Ÿ9Ÿ7.0 f»»».0 *777.0 tttt.O 

***** SHIP » 296 ***** 

DIMENSION NAIN HHSR f»Ff 5TSF TPFj? C(¡Sx Pmî 6RFT” 
9.0 294.0 2.0 122.0 244.0 238.0 42.2 14.9 

-ms—süo—rerr 
0.0 9999.0 122.0 

Tïîff—sW~ 
23.0 114.0 

8 

r 
«i 

'rudder, prop' SSPD 
19.4 

RD6R 
39.0 

POf* 
4.0 

ASHP 
7.4 

RDST 
1.0 

thgit 
3.0 

PROP 
1.0 

TâtâT 
19.4 

TESr 
0.0 

ÜNUV TRLt 
1.0 9999.0 

TURNING SPOT SPDF R'/DT AOUT 
14.2 9999.0 34.0 7.2 
16.0 9999.0 -3tt.0_ 7.4 

—10.0 "9999^0 3i“D 
10.0 9999.0 -33.0 4.7 

TRNT 
4.4 
4.2 

4Í2 

MAT PRPH 
7.9 9999.0 
8.0 9999.0 

8.1 9999.0 

TTOPPÍNÚ"* ~SPDS~ SH9S CTOS TOTS" 
14.4 100.0 0.0 9999.0 

HRtH SRCTT 
34.7 12.0 

TTW 
13.0 

"TTHir 
74.0 

TÜFZÄS-SPÏÏÎ-RCT7 ¡TOSÍ ÖV5F 5W5Ö FTfflT 
14.8 10.0 9.0 12.0 9999.0 9999.0 9999.0 9999.0 
14.0 10.0 6.0 17.0 9999.0 9999.0 9999.0 9999.0 

***** SHIP * 297 ***** 

DIMENSION NATN MNBR 
3.0 297.0 

TYPE DI SP l.*PX 10AX 
2.0 143.0 263.0 278.0 

DEAN 
44.2 

DRFT 
15.1 

TRIM SULD DM8 
0.0 9999.0 143.0 

•SHP SRPN 
27.4 114.0 

RUDDER. PROP SSPD 
16.2 

RDAR 
61.0 

PDIA 
7.0 

ASHP 
11.4 

RDST 
1.0 

ENGN 
3.0 

PROP 
1.0 

LATA 
19.4 

LCAX 
0.0 

UNUV TRLC 
1.0 9999.0 

TURNING SPOT SPDF 
16.6 9999.0 

RUDT 
36.0 

'u.i'Wí ro~j77<r 

ADVT 
8.9 

-mr 
TRNT 
3.0 
47S“ 

DIÄT FRPH 
8.6 9999.0 

-4.4 9999.6- 

STOPPINO SPDS SHPS RUD8 TDJ3 

ZIO-ZAO 

TÏTO Í50TO 

SPDZ RUDZ 

HRCH SRCH 
“ír.'SWTÍTO- 

TINS TIHR 
ToT«- 

-Tra¬ 
is.3 

Tra¬ 
is.o 

irrr 

PCRD 
_ ■frnrT^To'TT^i.o 9994.0 f9»rar 
13.0 13.0 9999.0 9999.0 9999.0 9999.0 

OVSl 
-rra 

OVSF OUSU KPRM TPRM 

***** SHIP « 298 ***** 

TTTHCHSTÖTr—NATN-RHtr^ 
3.0 298.0 

TTPC—irrsp—rom nrar* 
2.0 103.0 234.0 244.0 

-snor 
37.0 

Tmrr 
14.4 

-mu—soei—Dirnr 
0.0 9999.0 103.0 

-SSNP-SRPTT 
20.7 114.0 

RUDDER. MÖP- 

-TÜKSIÑB" 

“5ST6 —RTiÄR-PUTS-ASHP” 
13.8 43.0 4.4 11.4 

"Sp'dT-RDÏÏT Tiïar 
35.0 7.9 

TfTWr 
1.0 

TNBir 
3.0 

-nrur- 
1.0 

T» TA¬ 
IS.0 

“ccjnr 
o.o 

Tnniw—rurcr 
1.0 9999.0 

sm ... 
17.0 9999.0 
17.0 9999.0 -33.0 4.0 

-nwr 
7.9 

TTOfT-nfPJT 
7.3 9999.0 
7.9 9999.0 

STOPPING SPDS SHPS 
17.0 100.0 
*.♦' T6570- 

RUDS TDIS 
0.0 9994.0 
¢.6 mra~ 

HRCH 
33.3 
—ITT 

SRCH 
5.9 

-^rr 

TIMS 
11.9 
4.9 

TIHR 
43.0 
TTHT 

ZIO-ZAG c»nT nun? oust 0W8F 0U8U KPRH TPRH PERD 
"ira—rovo——inr^r:ir^997ò^vf'í7rj9^7ir 
fA.a 10.Ô 4.0 11.0 9999.0 9444.0 4494.0 4444.0 



E-76 

i** 

'H 

i»' 

DIHCNSION NAT N 
S.O 

NN BR 
a»*.« 

TTP£ 
1.0 

DISP 
•4.0 

I.DrX LOAX 
230.0 240.0 

RF AH 
34.0 

DRFT 
12.2 

TRIH BULB 
0.0 Vfff.O 

DOIS 
84.0 

S8MP 
18.4 

SRPN 
114.0 

RUODFRt PROP 

fURNlN»- 

SSPO 
13.0 

RDAR 
40.0 

PDIA ASHP 
4.3 tftP.O 

RDST 
3.0 

EHBN 
3.0 

PROP 
1.0 

LATA 
12.0 

LCAX 
0.0 

UNMV TRLC 
4.0 0999.0 

"SPOT SPDF 
14.3 9999.0 
14.3 9999.0 

RliDt 
33.0 

-33.0 

ADOT ' TRÑf 
3.9 4.1 
4.2 4.0 

DIÄT FRPH 
7.1 9999.0 
7.2 9999.0 

ZIO-ZAO SPDZ 

JAîi. 
RUDZ 
10.0 

14.3 10.0 

0V81 
_7.0_ 
8.0 

0V8F 0V3U KPRN TPRH PCRD 
17.0 9999.0 9999.0 9999.0 9999.0 
23.0 9999.0 9999.0 9997.0 9999.0 

• MU SHIP t 324 •«**• 

_DIHEHSIOH NATN MHBR 

RUDDER. PROP 

TTPE P18P l.DPX LOAX DEAN DRFT TRIH PULP DPIS »SHP_S??* 

3.0 324.0 

RDAR SSPP 
13.3 

1.0 

PD IA 
42.0 

£1¾_«*!L 
4.7 9999.0 

92.0 233.0 244.0 

HP RDST EHOH 1ST 
T.X 

TURNINO SPOT SPDF 
13.4 9999.0 
14.4 9999.0 -35.0 

A DOT IRNJ_ 
3.4 
3.7 

370 

P1AT 

37.4 

PROP 

12.4 

1.0 

_ FRPH 
77Õ-9999T0- 
4.7 9999.0 

LATA 
itrr 

0.0 9999.0 

LCAX UNUU 

92.0 

TRLC 

20.7 114.0 

Õ7Õ 4.0 99977o 

ZIO-ZAO SPDZ 
14.7 
-MS. 

RUDZ 
10.0 

-ÔÜSÏ ÕVSF OVSU XPRH TPRH PERD 
8.0 23.0 9999.0 9999.0 9999.0 9999.0 
7.9 14.0 9999.0 9999.0 9999.0 9999.0 

• MM SHIP t 327 M«M 

DIMENSION NATN NHBR 
3.0 327.0 

TTPE DISP LDPX LOAX 
2.0 124.0 244.0 237.0 

BEAN 
39.4 

DRFT 
13.3 

TRIH PULP DOIS 
0.0 9999.0 124.0 

SSHP SRPH 
23.0 114.0 

¡J RUDDER. PROP SSPD 
13.4 

RDAR 
34.0 

PDIA ASHP 
4.9 9999.0 

COST 
3.0 

EHBN 
3.0 

PROP 
1.0 

LATA 
19.2 

LCAX 
0.0 

UNUV TRLC 
1.0 9999.0 

TURNING SPOT SPDF RUDT ADVT TRNT 
14.2 9999.0 -33..0 7.1 4.4 
14.2~9999.0 -38.0 7.2 4.3 

SPD7. RUDZ OVS1_OVSF OVSU 

DIAT FRPH 
7.9 9999.0 
8.0 9999.0 

ZIO-ZAO XPRH_TPRH PERD 0VS1 - - ___ ___ 
14.• 18,0 10.0 21.0 9999.0 9999.0 9799.0 9999.0 
13.4 10.0 10.0 19.0 9999.0 9999.0 9999.0 9999.0 



'lilülllii ..Il........ 

E-77 

11.» 10.« 14.0 17.0 »»*f.O *»»*.0 »»»t.O OW.O 

***** SHir * i;? ***** 

DIMENSION NA T N NHDR TYPE DISP l *PX LOAX DF AN DRFT TRIM Dill* DDIS SSHP SRPH 

***** SHIP * 331 ***** 

***** SNIP • 333 ***** 



E-78 

Vil 

DIHCNSION 

RUDDER t PEOR 

NATM NHI'R 
S.O 313.0 

TYPE 
1.0 

D18P LRPX LOAX 
70.0 224.0 234.0 

SSPD 
JLU- 

RDAR 
38.0 

PDIA ASMP 
4.1 7909.O 

ROSY 

.l±- 

ENGN 
3.0 

DEAN 
32.2 

PROP 
.i'.Q- 

DRFY 
11.4 

LAYA 
12.4 

YR1N RULO 
1.0 VfVf.O 

DOIS 
70.0 

SSHP SRPH 
17.4 119.0 

LCAX 
0.0 

UNUV YRLC 
i.o tm.o 

YURN1H0 SPDY SPDP RUDY ADWY YRMY 
IS.% »»*7:0_35.0_4.4 3.4. 
ir.O »»»».0 -15.0 4.8 4.1 

01AY FRPH 
_4.J MhS- 

7.0 tttt.O 

SYOPPIIIO SPD3 SHPS RODS YD1S HRCH SRCH Y1MS Y IHR 
15.8 100.0 0.0 7999.0 24.2 9999.0 8.2 25.0 

ZIG-ZAG SPDZ RUDZ 0VS1_ OVSF OVSU KPRh YPRH PERO, 
_4-- .i JÓT6 ií ;o 13.15 VŸ9Ÿ *5 5999.0 9#9froT»99.0 

I..' »«*** SHIP « 334 **$*» 
los! 
!.. DIMENSION NAYN NHDR __YYPE_D.I8P_1.DPX LOAX. 

5*.0 334.0' 3.0 33.0 223.0' 233.0 

■EAH PRFY YRIH PUL» 
31.8 5.8 41.0 9999.0 

DDI8_ 
*33.0 

88MP SRPH. 
14.0 122.0 

RlltiDER . PROP S5PI* RDAE PDIA . ASHP RDJY_&NGN._PESE-kEIâ-k£AX-MM«V__lEk£ 
157a3770¡70 9999.0 3.0 3.0 1.0 29.4 0.0 1.0 9999.0 

YURNING 

15.4 

SPDY 

37.0 

8PDF_ 
"14.3 9999.0 
14.3 9999.0 

4.0 9999.0 

RUDT ADWY 
35.0 

-35.0 
"tTV 
7.4 

3.0 

YRNY 
3.9 
4.0 

3.0 

DIAY 

1.0 

FRPH 
'4.9 9999.0 
7.4 9999.0 

STOPPING SPDS SHPS 
14.3 100.0 

RUDS YDIS" 
0.0 9999.0 

HRCH SRCH tlMS Y IHR 
19.1 2.4 7.8 35.0 

ZIG-ZAG SPDZ 
17.4 

RUDZ 
35.0 

0U31 
13.0 

OWSF OWSH KPRH YPRH PERO 
11.0 9999.0 9999.0 9999.0 9999.0 

94944 SHIP I 335 44444 

■DIMENSION NÂYN NHDR 
5.0 333.0 

YYPE 
3.0 

'DISP 
44.0 

LDPX LOAX* 
237.0 249.0 

DEAN 
38.5 

■wr 
4.4 

TrTm-iïO-5ffï§—SàHP—sW 
35.0 9999.0 44.0 20.7 119.0 

rudder', prop ssFd rdar RffA ashT r6ST" 
15.4 49.0 4.4 9999.0 3.0 

tbgñ—psw—nrrs—lxss—roav—ntor 
3.0 1.0 32.9 0.0^ 1.0 9999.0 

TüTh'iñg sFdy Spdf RUDf 
17.0 9999.0 34.0 
17.0 9999.0 -34.0 

-a5wY-YTRTf-dTÃT-PW 
7.9 1.4 7.2 9999.0 
7.2 3.8 7.1 9999.0 

STOPPINO SPD* SHPS 
17.0 100.0 

RUDS YOIS 
0.0 9999.0 

HRCH SRCH 
23.1 9999.0 

Y IMS 
8.5 

YIHR 
30.0 

44444 SHIP 4 334 44444 

DIMENSION NAYN NHDR YYPE DISP LDPX LOAX 8EAH ORFY 
3.0 334.0 2.0 244.0 324.0 344.0 49.8_17¿4_ 

RUDDER. PROP SSPD 

**.♦.*■ 
RDAR 
91.0 

YRIH 8ULD ODIS SSHP SRPH 
2.0 9999.0 244.0 33.0 101.0 

PDIA ASM * 
7.8 9999.0 

R9SY 
3.0 

EN8N 
1.0 

PROP 

>,9. 
LAYA 
21.5 

LCAX 
0.0 

MNHV YRLC 
1.0 9999,0 

YURNING SPDY SPDF RUDY 
35.0 14.4 9999.0 

15.3 9999.0 

ADWY 
9.8 

SYOPPINO SPDS SHPS 

•35.0 

RUDS 

9.2 

YDIS 

YRNY 

ii*- 

S1AY FRPH 
11.0 9999 

5.4 

HRCH 

7f 9.8 9999. 

SRCH T1HS YIHR 

.... 



WWW1!'1! lin im 

E-79 

1«.« 100.o 

zig-zag SPOZ 
is.o 

0.0 vtvv.o 

RUOZ 
10.0 

0VS1 
4.0 

35.1 24.4 21.0 04.0 

OVSF 0V3U KPRH TPRN PIRO 
14.0 »tOf.O t»f».O ttOf.O OOOf.O 

r ■ * 

-¡«»V SITIF- I-TJ7 »m» • 

PinrNí'.ioH M'.ni N«*R_ 
1.6 * 337.0 

RUDDtft. PROP SSPI> 

ZIG-ZaG SPOZ. 
UiG"* 

in** srttr riza *ro*“ 

OtMCNSION 

a r 

TYPE 

iTo ' 
OISP 

'104.V 
LiPX 

324;6* 
_ LOAR 
344.0' 

OP.AH _DRFT 
_4t .Y 1.0' 

ROAR 
99»?.O »1.0 

PDIA _ 45HP_ROST 
~'f.t »»*».0 '3.0*' 

EHON PROP L4T4 
1.0 1.0 S2.0 

RUOZ 
"loro- 

ovsi 
~4^0 

OVSF 0VSU 
'>."<r»»?»;o 

KPRN TPRH PERO 
>»»o:o »»»»Tjnro^f .v 

NATN HI10R 
'sfo ísórs” 

TYPE DISP lOPX 
■y.«-m7o_ï/fovo' 

LOAX 
'2/470" 

»FAN DRFT 
‘43 :¾-OTff- 

RIJDDCR. PROP SSPD ROAR 
-ÏÂT« «TO¬ 

PO 1A ASHP 
“i74~fW7T- 

ROST 
—Ï7V 

EHGN PROP LATA 

TURNING _ Sf 0T_ SPOT_RUOT 
15.3 »»99.0 ÍSTi" 
15.4 »»»».0 -33.0 

_AOVT_TRNT 
874" 4."2~ 
».1 S.S 

T71T 

OTAT FRPH 
8.1 »»"»?.O 
».» »*»».0 

tvs—rr.TT 

STOPpTñó spóI-Th/5-Rü6s’~TíTS-h>CH_ 
1S.S 100.0 0.0 »»»».0 2».O 

■uren—nur 
19.0 14.4 

Tiwr 
12.0 

TRIH BUL» DOIS SSHP SRPN 
"427o »»»»TO 244.0 “ ÍS.'O lÓl'.O 

LCAX_UNMV TRUC_ 
'Õ7Ò 8.Ö »»*».0 

TRIH »ULR DOTS SSHP 8RPN 
'~lT8'"»0»f7Õ Í4T.O" '23.0 Tí270 

LCAX WNUV TRLC 
“87/-iT8^W0f78- 

zio-ÎAff SP07 ”" Ruoz ovsr" ovsr ovsu' KPrN TpRh PIrd 
15.5 10.0 7.0 13.0 »»»*.0 »»*».0 »»*».0 »»99.0 

!» 
ir *«*t» SHIP I 339 •*»«* 
»• 
>0 

»• 
SO 

OÍHEN jflffN HATH "NAÎT! TYPE 07SP CT PT nnr* ST AM Dim TTSTR »ULI-DOIS SSHP"'SRPN— 
5.0 339.0 2.0 112.0 243.0 274.0 38.9 13.0 3.0 9999.0 112.0 22.0 02.0 

• 1 
>0 

»0 

^ Rïï66Èfe. TROP fSFB Rr*R FTOS AShP RMI TmiTJ RMR CAT« CT«* UMIU-TRCC— 
14.2 49.0 0.0 9999.0 3.0 1.0 1.0 10.3 0.0 4.0 9999.0 

80 

OI 

•» 

TüRTTTHft “IP'O't WBT RD 07 AWT TR NT “OUT ERP N 
14.3 9999.0 33.0 9.0 3.3 .9.3 9999.0 
14.5 9999.0 -34.0 0.5 4.3 0.0 9999.0 

OS 

00 

80 

STOPPING SPOS SHPS RUOS TOI8 NRCH 8RCH TINS TINR 
14.2 100.0 0.0 9999.0 24.5 9.1 11.0 30.0 

00 

8» 

80 

ZIO-ZAO 8PDZ RUOZ OVSI OVSF 0V3U KPRN TPRN PCRS 
17.0 20.0 14.0 13.0 9999.0 9999.0 9999.0 9999.0 

»• 
• • 8*84* SHIP 1 340 ••*** 
0« 

0» 

*,* 
DIMENSION NATN NNSR TYPE DISP LSPX LOAX tFAH »RFT TRIH »UL3 SDIS SSHP SRPN 

5.0 340.0 1.0 73.0 220.0 232.0 35.0 12.1 1.0 9999.0 73.0 20.7 119.0 
00 

00 

V: 
RUDDER. PROP SSPD RDAR PDIA ASHP R»ST ENON PROP LATA LCAX WNUV TRLC 

14.2 40.0 4.3 9999.0 3.0 1.0 1.0 14.3 0.0 1.0 9999.0 

SPOT SPOP RUOT ROVT 
17.1 9999.0 >4.0 ••> 

TRNT OIRT PRPN 
4.3 8.1 9999.0 

TURNING 





E-81 

3.0 344.0 t.O 41.0 314.0 337.0 33.4 11.4 3.0 9*99.0 »0.0 10.4 119.0 

ITT 
'..I 

RUDDER. ««OP 

TURNING 

SSPD 
14.3 

RDAR 
33.0 

PD14 ASHP 
4.3 9999.0 

RPST EMQN 
3.0 9999.0 

PROP 
1.0 

LATA 
13.3 

LCAX 
0.0 

UNU9 TALC 
1.0 9999.0 

SPOT SPPF 
17¡I 9^997o 

RUDT 
TsTJ 

17.1 9999.0 -33.0 

AOUT TRNT 
-i.Trmr.T5' 

7.3 9999.0 

DIÄT FRPN 
STTfÇfoTS' 
7.9 9999.0 

sToppiwr SPOS 5NPS“ 
17.1 100.0 

•rocs—ron—ítrch—siren—ttns* 
0.0 9999.0 7.5 9999.0 0.4 

TTHIT 
13.0 

Tfo^RB—SPFr 
9999.0 

Tsucr 
10.0 

TTOSr 
7.0 

iros?—¡roso—rpsm—tftth—psmr 
14.0 9999.0 9999.0 9999.0 9999.0 

*»*<* SHIP 4 343 *«*«* 

TTjMrnsrer •'RÃfiT 
3.0 343.0 3.0 133.0 345.0 338.0 40.0 13.1 0.0 9999.0 133.0 34.0 110.0 

(••I RUDDER. PÏFÔP TSPIT TDÃJT 
:..1 14.7 33.0 

"PDIÄ-«SAP-SCST Eue«-Pisor 
4.9 9.4 3.0 1.0 1.0 

TÏTÂ* 
13.9 

TCiX-Qtfuu— TRCC ■ 
0.0 1.0 9999.0 

"TWimre—sfTiT—srer—rdct—sevr—trnt—ctat—frdt 
14.5 9999.0 33.0 7.0 3.3 7.0 *999.0 
14.0 9999.0 -33.0 4.8 7.9 7.8 9999.0 B 

STOPPING SP03 
14.4 

3HPS 
100.0 

RUDS TDIS 
0.0 9999.0 

HRCH 
40.3 

SRCH 
14.3 

TINS 
13.9 

TI NR 
84.0 

34 
>__*t$$t SHIP ♦ 34^ ___ 

I,1 niHCNSION NATN NNÍR TYPE DISP L*P< LOAX SEAN DRFT TRIN SUIS DOIS SSHP SRPN 
J 5.0 344.0 7.0 133.0 343.0 374.0 41.4 13.9 0.0 9999.0 135.0 33.8 104.0 



E-82 

ZIO-ZAO SfftZ 
IS.t 

Runz 
2WtA 

OVS1 
14.0 

OVSF OVSU KPRN TORN PERD 
ts.o tm.o m».o *»*9.0 9999.0 

«***« SHIP * 340 99999 

STOPPXWQ SPHS SMP9 
i>.T~ loo.o" 
5.4 100.0 

RHOS TDI8 
■~570“ff9*.-o" 

0.0 9999.0 

HRCH 
4A.1 
9.9 

SRCH 
"ÎÔTÎ- 

2.4 

THIS 
"14.0' 

9.1 

TIHR 
“inr 
39.0 

ZIO-ZRG SPDZ 
14.0 

RUDZ 
20.0 

0VS1 
13.0 

OWSF OVSU KPRH TPRH PERD* 
14.0 9999.0 9949.0 9999.0 9999.0 

99999 SHP- 4 350 99999 

9FAH 
30.4 

DRFT" 
8.4 

TRIM Rill « DÈ'lV 
45.0 9999.0 215.0 

"S'SHP" 
34.0 

SRPH 
94.0 

ilNUV ’TKCr 
1.0 9999.0 

NOTH NNOR TYPE 
3.0 331.0 3.0 

Dl SP l.DPX LOOK OF AH 
71.0 217.0 220.0 31.« 

DRFT 
13.1 

TRIH DULi DOIS SSHP SPPh 
0.0 9999.0 71.0 18.4 122.8 

OINCNSION 



E-33 

J 

RUDDER• PROF 

TURNING 

SSPD 
u.o 

ROAR 
39.0 

PDIA ASHP 
6.1 999*.0 

RDST 
3.0 

ENGN 
3.0 

PROP 
1.0 

LATA 
17.B 

LCAX 
0.0 

UNUV TRLC 
4.0 9999.0 

SPDT SPOT 
U.3 9999.0 

RUDT 
34.0 

14.3~9999.0 -34. Õ 

ADVT 
4.0 
4T3" 

TRNT 
3.0 
srr 

DIÄT FRPN 
8.4 9999.0 
STi 9999.0 

STOPPING SPD3 SHPS 
'14.3- 100.0 

RUDS TDIS 
0.0 9999.6' 

HRCH_SRCH 
73.4 9979TÒ 

TINS 
8.3" 

TINR 
4S.0 

»»t**-5hIF iTsi ***{« 

DIMENSION NATN NHDR 
sro- 3S2.'(T 

TTPE 
“5T0 

DISP LBPX LOAX 
TITTO riOTO ÏTÎTO"" 

BFAH 
"18. (T 

DRFT 
“rSTT 

TRIM DULB DOIS 
— 0.0'9999.0—ri4.0r 

SSHP SRPM 
tso;? "iir.o* 

•ni -I : iiiMtM I : ¡1 »4ti( . . -a.. 

--11.,, .. . . ..M4,.....,.,. ... „ 

!MK 
.jÆ 





E-85 

35•(> »tff.O 
33.0 »*»».0 mt.o 

10.3 tm.o 
?.* mo.o 

STOPPING SPOS SHPS 
0900.0 100.0 

NOOS TD1S 
0.0 0000.0 

HOCH SOCK 
33.4 0000.0 

TINS TIHR 
13.0 0000.0 

IS1 

n at 

tr 

i" 

b 
i..! 

***** SHIP I 360 ***** 

DtnCNSfON NAfN ' 
3.0 

•TTNîr 
360.0 

“fWf-DfSf*-LiFi-LO*r 
2 0 0000.0 237.0 0007.0 

""SFrh 
40.S 13.0 

DD1S~ 
0.0 0007.0 0007.0 

$SHP~ ~ IRPN 
2S.0 0000.0 

RUDDER. PROP SSPD RDAR PD1R ASHP ROST 
0007.0 7077.0 7070.0 0007.0 0070.0 

EHGN PROP 
1.0 0000.0 

LATA 
16.6 

LCAX U'nUV TRIG 
0.0 0007.0 0077.0 

"TW»m ~SPDT SPDT-ROOT-ROUT-TTfNT-DIÄT-PR PTT 
0000.0 7000.0 33.0 7000.0 0000.0 0.0 0000.0 

_7000.0 0000.0 -35.0 0000.0 0000.0 10.2 0000.0 

STOPPING SPDS 
0000.0 

SHPS 
100.0 

RUDS TD1S 
0.0 0000.0 

HRCH SRCH 
34.0 0000.0 

TINS TIHR 
14.0 0000.0 

««»«» SHIP « 361 «t««» 

DIMENSION NATN NNSR 
3.0 361.0 

TYPE DISP LSPX LOAX 
2.0 0007.0 233.0 0000.0 

BEAN 
3S.0 

DRFT TRIM SUL* 'DDIS 
7.0 0070.0 0007.0 7000.0 

SSHP 
24.0 

SRPH 
lOfl.O 

RUDDER. PROP SSPD RDAR PDIA ASHP RDST 
7907.0 0700.0 0070.0 OOoo.O 0070.0 

EHGN PROP 
1.0 0000.0 

LATA 
28.4 

LCAX UHHV TRLC 
0.0 0070.0 0000.0 

TURNING SPDT SPDF RUDT AOUT TRNT DIÄT PRPH 
9790.0 7907.0 35.0 0070.0 0070.0 10.7 079? M 
9000.0'7999;o — -33.ir0»79.0'9799;ö~ ‘ fifríTOOOIFró- 

_STOPPtNG SPDS SHPS 
9970 .o~‘ 10¾.5“ 

RUDS TO IS HRCH SRCH 
_670~9?9o7t> 3775^9090.¾- 

TIN8 TIHR 
TïTirmo.ir 

‘»♦»t* SHIP_» ‘Jii- *Wf*- 

DIMENSION NATN NMCR 
-ir<r”T*ir«“ 

TYPE DISP LSPX LOAX 
—r;o*9999 i«-sssTTrom-nr 

BEAM 
"wrr 

DRFT 
Trrr 

RUDDER. PROP SSPD RDAR PDIA ASHP RDST EHGN PROP LATA 
9999 70 "7977 r(T9977.0~999770'997T.9-T. (T999979-1471 

TRIM SUL* DDIS 
570~999r. 0"7999.0" 

LCAX UNMV TRLC 
toor.or-ooooro 

SSHP 
T*:«“ 

SRPH 
"92.-0" 

TURNING SPDT SPDP RUDT ADVT TRNT DIÄT FRPH 
-9999-.TT999975-33 7<r999975-9999 75-973 979970- 
0070.0 0000.0 -33.0 0700.0 0000.0 0.7 0000.0 

"íTOPrrtie—sp-us—swrs" 
16.2 100.0 

"RUDS-TDIS-HRCH- SRCH-TTT«-TIHR" 
0.0 0090.0 38.4 9000.0 14.0 0000.0 

***** SHIP * 363 ***** 

DIMENSION naTS nhbr- 
3.0 363.0 

TÿPT ST5F CIFx" 
2.0 0000.0 233.0 9007.0 

TBaTT “ÏFÂÎT 
38.0 

"Wf-TrtM-IUCI-BUTT 
7.6 0000.0 0000.0 0000.0 

"IÏHP-SRPH” 
24.0 0000.0 

S—ITOBBtimW —im-RliFR-P5T7T 
0090.0 0000.0 0000.0 

"WMF RWr 
11.3 0000.0 

turo Tirer 
1.0 0000.0 

tätjt 
20.1 

“rom—mou—rwuc" 
0.0 0000.0 0000.0 

Turn!? I sTDt-SroT-W61-aWT—T«IT-S'lliY-nPRT 
0007.0 0077.0 33.0 0007.0 0007.0 0.6 0000.0 
0000.0 0000.0 -33.0 0000.0 0000.0 0.4 0000.0 

' "ir'l-tTlM H' , i-i f ' 
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STOWING SPDS SHfS 

1S.S 100.0 

KUOS TDIS 

0.0 9990.0 

HRCH SUCH 

24.0 9999.0 

TIHS TIHR 

12.0 9999.0 

_|»**» 3HIf > 344 »««»« 

OintHSIOH NATN HHBR TTPE MSP LÏP* L04X SERH DRFT 

J.0_ 344.0_2.0 9999.0 247.0 9999.0  38.9- 

RUDDER. PROP SSPD RD4R PDI» 4SHP RDST EHON 
9999.0 9999.0 9999.0 9999.0 9999.0 3.0 9999.0 

LATH 
21.4 

TURNING SPOT SPDF RUDT ADVT TRNT 
9999.0 9997.0_35^0 9999.0_9999_.p_ 
9999.0 999»To -35.0 9999.0 9999.0 

STOPPING _ SPDS_3MP3_ 
9999.0 100.0 

RUD3 TPIS HRCH 

DIÄT FRPH 
8_. 4 _9999_. 0__ 
8.'4 9*999.0 

SRCM J UlS 

0.0 9999.0 30*.8 9999.0 

TIHR 

14.0 9999.0 

TRIH BULB DMS 

_0..P_9999.0 9999.0 

LCAX UNUV TRLC 
0.0 9999.0 9999.0 

SSHP SRPH 

21.0 9999.0 

I 
!«» 
il 

«***« SHIP 4 345 ***4» 

DIMENSION NATH NNDR 

RUDDER. PROP _ SSPD 
**9999.0 

_TURNJNG. 

STOPPING 

TYPE D ISP LBPX LOAX BF AH PRFT TRIM_BULB_DM?-|SMP_.SRP.H- 
--250*¡0 9999.0 38.1 14.3 0.0 9999.0 111.0 24.1 103.0 

8.0 345.0 2.0 tll.O 

PDAR 

42.6" 

SPDT_ SPDF 
*14.5*9999.6 

SPDS _ SHPS 

14.5* 100.0 

PDIA 

7.5 

JRUDT 

-33*. Õ 

ASHP RDST 
12.0* 9999 .0“ 

ENGN 

1.0 
_PROP 

1.6- 
lata_ 
52.4 

LCAX UNUV .TRLC 
_6.T 9*999.6* 9999.0 

AOUT TRMT_DIAT_FRPH 
- 7,3*99*99.0 9999.0 9999.0 

RUDS TMS 
0.0 9999.0 

HRC) SRCH. 
*33.4 ':999.0 

TIH8 TIHR 
*12.6*9999.0 

»I 

tL 

ri 

«1*4« SHtP »* 

DIMENSION 

I 344 444ÏÏ- 

NATN NH8R TYPE MSP LBPX LOA_X_ _BE AH 

q‘, 6 34476-r.T* "“Í « • 6— 232.6^999.0 33 .¾ 

RUDDER. PROP SSPD 
*999*9.0 

RDAR_ 

43.0 

PDIA ASHP RDST_ENGN 

*"4.*4 T2.0 9*979.0 3.0*" 

PROP 
f.T 

TURNING SPDT_ SPDF_RUDT 

*9999.0 9999.0 -33.0 

ADVT TRNT DIAT FRPH 

STOPPING . _SPDS _SHPS 

1*. 3* 1*6676 

RUDS_TDIS 

* 6.0 9999.0 

7.1 9999.0 999*9.*6* 9999.0 

HRCH SRCH 

DRFT 

"1372 

LATA 

TRIH BULB 
“ OTÓ 0999.0* 

DD1S 

“84.Ô' 

SSHP SRPH 
“17.0 *11*6.6* 

tira 

__MHS TIHR 

¿¿TA 999*9.0 11.3 9999.0 

LCAX UNUV TRLC 
-07 O OT9» .'6*909070- 

"■***«* SHÍP 347 4**1* 

DIMENSION NATN NHBR 

8.0 347.0 

RUDDER. PROP_ _SSPD_ 

9999.0 

_RDAR 

52.V 

TURNI NO SPDT SPDF 

TYPE DISP IBPX LOAX 
270 109.0 25*7.0 9999.0 

BEAM 
*387*7 

*9999.0 9999*;0 35.0 
»999.0 9999.0 -33.0 

PDIA ASHP RDST 

7.2 20.0 »»»».0 

RUDT ADVT 1RNT 

EHON 

1.0 

MAT 

1.0 

FRPH 

8.2 »999.6**9999.0 9999.0 
8.8 9999.0 »»»».0 9999.0 

STOPPING SPDS SHPS 
17.9 100.0 

RUDS TDlS 
0.0 9999.0 

HRCH 
33.0 

SRCH 
5.3 

DRFT 
1Ï74 

TRIM BULB DMS_SSHP 8RPM 

—<r.o“09>r.O TofV 0 St.6 161.6 

PROP LATA_LCAX _ UNUV TRLC__ 
0.0* »»»».0 9999.0 13.3 

TIMS TIHR 
12.3 »999.0 



1 ... 
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*«»** SHIP * 34« •*(*• 

DIMENSION HATH 
a.o 

TfiJWfrT FkiP f SW 
9V79.0 

NMBR TYPE DISP l»PX LOAX 
348.0 2.0 134.0 233.0 *999.0 

~WSR PISTA TfgMP-mt-fH5ir 
41.0 4.7 14.0 9999.0 3.0 

BEAM 
42.0 

DRFT 
13.0 

TRIM Dill B DOIS 
0.0 9999.0 134.0 

••HP SRPM 
10.0 119.0 

■pmjr 
1.0 

Tjmr 
14.3 

XCT8-BMW-risrr 
0.0 9999.0 9999.0 

TURNING GPDT SPDF RUDT ADVT tRNf DÏÂT-PrW 
9999.0 9999.0 33.0 8.7 9999.0 9999.0 9999.0 

-9999.0 9999.0 -35.0 3.4 9999.0 9999.0 9999.0 

STOPPING SPDS SHPS 
13.4 100.0 

RODS TDIS 
0.0 9999.0 

HRCH SRCH 
23.8 9999.0 

TINS TIMM 
11.5 9999.0 

«»««» SHIP « 349 »««»« 

DIMENSION NATN NMBR 
0.0 349.0 

TYPE 
2.0 

DISP 1.BPX LOAX 
237.0 310.0 9999.0 

Of AM 
47.2 

DRFT 
10.0 

TRIM BULB DOIS 
0.0 9*99.0 237.0 

ROMP 
20.0 

SRPM 
03.0 

RUDDER. PROP SSPD 
9999.0 

RDAR 
79.0 

PDIA 
0.0 

A3IIP RUST 
14.0 9999.0 

CHON 
1.0 

PROP 
1.0 

LATA 
20.3 

LCAX UNUV TRIG 
0.0 *999.0 9999.0 

í*l 

TURNING SPOT SPDF 
9999.0 9999.0 

RUDT 
35.0 

»999.0* 9999.0 -3570“ 

ADVT TRNT DIÄT FRPM 
11^4 9999.0 9999.0 9999.0 
10.4 999?70 9999.0 *49*9.0 

STOrPINO SPDS_ SUPS 
' 13.*5* Too.o 

RUDS TDIS 
~Ò.V^T99TÒ~ 

HRCH SRCH TIMS TINR 
-3570-999970-iffTTTOfry* 

1..1 

i 
a 

T*m suip-r 170 ***♦«- 

DIMENSION NATN 
“070” 

NMBR 
'37079 

TYPE 
snr 

DISP LBPX LOAX 
--79 70—23370-949970- 

RUDDER. PROP SSPD 
-4944.O- 

RDAR PDIA ASIIP RDST EHON 
-44.0-494970-9974.0-9449:5-57¾- 

OFAM 
-3(77- 

PROP 
inr 

DRFT TRIM OULR DDIS SSHP SRPM 
-T77T 0.0-9*4470—-7r.O-20.7“ 114.0- 

IATA 
-niTr 

LCAX UNUU TRLC 
-070-944970 -9*9970 

TURNING SPDT SPDF RUDT 
T47Ó-949475-35.0" 
14.0 9999.0 3S.0 

ADVT TRNT DIÄT FRPM 
--4.-4-499475-9499 78-494970“ 

4.8 4444.0 4494.0 4444.0 

“SToPriNB SMS? SflFS IT0D5 T0I3-HRCH-SRCH-TTHS-TTHIT 
15.9 100.0 0.0 4494.0 73.0 *444.0 8.0 4449.0 

***** SHIP « 371 •***« 

-DIMENSION-NATN -NNBR- 
8.0 371.0 

TTPE-DTSP- 
3.0 9499,0 

COFIE LOAX BEAK-DRFT —TRIM-BULB-BOTO BSHP- SRPM 
243.0 4444.0 31.7 4444.0 4444.0 4444.0 74.0 20.7 114.0 

-rüïïSTrT prop—rsw 
9444.0 

-RDAR Pin« SRhR R5ÏT PMOÑ RRÖR TAYA—LIAS-BMW-TiTT 
44.0 9444.0 9944.0 9999.0 3.0 t.O 4444.0 0.0 4444.0 4449.0 

TURNING SPDT SPDF AÜÏiT" 
14.0 9999.0 35.0 

_14.0 4449.0 -35.0 

"ÃDVf Trñt dTâï fW 
4.2 4444.0 4444.0 4444.0 
4.3 9444.0 4444.0 9999.0 

***** SHIP • 372 ***** 

DIMENSION NATN NNBR 
0.0 372.0 

TYPE 
1.0 

BISP LBPX LOAX 
44.0 204.0 9999.0 

BEAM 
31.7 

DRFT 
13.0 

TRIM DULR 
0.0 9999.0 

DRIB 
44.0 

88HP ORPH 
10.0 tll.O 
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RUDDER» PROP SSPD 
?»?».« 

RDAR 
35.0 

TURNING SPOT SPOT 
_yy>7.0 yppf.o 

PDIR 
«.7 

RUDT 

-«•JL 

ASHP RDST 
9.• 9999.0 

CNCN 
1.0 

PROP 
t.O 

LATA 
7.2 

LCAX UNUV TRLC 
0.0 9999.0 9999.0 

9999.0 9999.0 -33.0 

AOUT TRNT MAT FRPN 
_!• A_9999.0 9999.0 9999,0 
3.8 9V99.0 9999.0 9999.0 

1T0PP1N0 SPDS 3HPS_RUD8 IDIS_ HRÇH 
ta.o too.b o.o 9999.0 ta.o 

SRCH_TINS . TIHR 
11.0 11.0 9999.0 

*tt** SHtP I 373 ***èé 

DINENSION 

8 

NATN_MNBR 
■'a'.'S STí.òT 

TYPC DISP LDPX LOAX 
T.«'— 

RUDDER. PROP SSPD RDAR 
9999.0 

TURNING_ SPOT 

45.0 

SPDF 

PDIA 
tTo 

ASHP RDST 
12.0 99?970 

EMGN 

DEAN 
"Í7.T‘ 

PROP 

DRFT 
Tivr 

LATA 

TRIH DHLS 
ÎT0-9W9 TO 

DOIS SSHP SRPN 
-fs:* Hrs-T58TÖ“ 

RUDT_AOUT 

1.0 

TRMT » D1AT 

1.0 

FRPN 

13.0 
LCAX UNUV TRLC 
0.0 9999.0 *999.0 

9999.0 9999.0 35.0 
9999.0 9999.0 -33.0 

4.9 9999.0 9999.0 9999.0 
7.4 9999.0 9999.0 9999.0 

STOPPING SPDS SMPS 
14.3 100.0 

RUDS TDÎ3 
0.0 9999.0 

HRCH 
24.7 

SRCH 
10.4 

TINS TIHR 
12.3 9999.0 

*»»** SHIP I 374 *t**t 

DINENSION NATN NNDR 
8.0 374.0 

Type DISP IRPX 
0 220.0 303.0 9999.0 

RUDDER. PROP SSPD RDAR 
9999.0 110.0 

"PDIA ASHF* RDST- 
8.9 9999.0 9999.0 

LÕÃX DEAN DRFT TRTn 'OULR DOTS* SSHP SRPN 
47.2 18.4 0.0 9999.0 220.0 29.0 83.0 

Trop lãTÃ- lcãx~' üññv Trlc " 
1.0 19.1 0.0 9999.0 9999.0 

EHGN 
1.0 

TURNING "SP'OT SPDF RUDT TSvT ÏRÏÏ? DI AT FRPN 
14.0 9999.0 33.0 10.7 9999.0 9999.0 9999.0 
14.0 9999.0 -35.0 10.3 9999.0 9999.0 9999.0 

STOPPING SPDS SHPS 
14.0 100.0 

RUDS TDIS 
0.0 9999.0 

HRCH SRCH 
43.8 9999.0 

TINS TIHR 
17.4 9999,0 

*«**» SHIP # 373 44444 

DINENSION NATN NNDR 
8.0 373.0 

TYPE 
1.0 

DISP LDPX LOAX 
49.0 224.0 9999.0 

DEAN 
12.2 

DRFT 
11.4 

TRIH - 81)1.D 
0.0 9999.0 

GDIS 
49.0 

SSHP SRPN 
17.0 104.0 

RUDDER. PROP SSPD RDAR PDIA ASHP RDST EHGN 
_9997.0 9999.0 4.4 17.0 9999.0  3.0 

PROP 
1.0 

LATA 
13.4 

LCAX UNUV TRLC 
0.0 9999.0 9999.0 

TURNING SPOT SPDF 
JI.4jA_9999._2_ 

RUDT 

_,_Ml2_ 
14.0 9999.0 -33.0 

ADVT TRNT DIAT FRPN 
8.5 9999.0 9999.0 9999.0 
9.4 9999.0 9999.0 9999.0 

STOPPING_SPDS SHPS RUDS TDIS HRCH SRCH_TINS TIHR 
14.0 100.0 0.0 9999.0 23.0 9999.0 8.3 9999.0 

4040( SHIP » 424 4(444 

PIHENSION NATN_NNDR 
8.0 424.0 

RUDDER. PROP SSPD RDAR 

TYPE DISP_l IPX. LOAX IFAH _DRFT TRIH 
2.0 101.0 230.0 9999.0 34.3 14.3 

DDLS 

PDIA ASHP RDST CHON PROP LATA 

0.0 9999.0 

LCAX UNUV 

_DDI S_ 
101.T" 

TRLC 

SSHP_SRPH_ 
'2*4.1 iVaTo 

I 



14.3 0.0 »*»».0 *?»».o »???.0 42.0 7.S 12.0 ?f?9.0 1.0 1.0 

TURM INC SPOT SPDF RUDT 
14.0 V979.0 33.0 
14.« 9999.0 -35.0 

AOUT TRNT DUT FRPN 
8.3 9999.0 9999.0 9999.0 
9.2 9999.0 9999.0 9999.0 

/C 
• 
» 

srruminr—snre—srfs—rubs—tots—hrch—srth—ms—tthr-— 

16.4 100.0 0.0 9999.0 31.3 10.4 11.3 4999.0 

« 
• 

• 

***** SHIP * 427 ***** 

? 

• 

r* 

«i 

¿i 

DIMENSION NAÏN NNBR TYPE DJSF LBPX LOAX BËÂÜ DRFT TRIM S'OUÏ DOIS SSHP SRPN 

8.0 427.0 1.0 62.0 215.0 9999.0 31.1 11.4 0.0 9999.0 42.0 19.0 103.0 

-RBIDTST Ü ï '5^0 A8?0 ?999?0 E1^0 ^0 ïolî ^0 4494^0 4449^0 

18 

1« 

(• 

YOiíÑTwe £p^> srirr rwt—srpirr—nnrr—tmrr—tufa-— 
16.2 9999.0 35.0 4.0 9999.0 »999.0 4999.0 

16.2 9999.0 -35.0 9.0 9999.0 9999.0 4999.0 
»• 
1 4 

11» 
STOPPING SPDS SHPS RUDS TDIS HRCH SRCH TINS TIHR 

9999.0 100.0 0.0 9999.0 34.4 11.2 8.0 4444.0 

” a* 

<1 ***** SHIP * 423 ***** 

! 
i>. DIMENSION NA T N NHRR ! TTE DISP LRPX LOAX OF AN ORFT TRIM BULB DOIS SSHP SRPN 
'<<___ 8.0 428.0 2.0 134.0_274.0 9999.0 39.0 15.4 2.0 9999.0 134.0 23.0 103.0 

B 

RUDDER * PROP SSPD 
9999.0 

PDAR 
58.0 

PDI A 
7.4 

ASHP RDST 
13.8 9997.0 

ENGN 
1.0 

PROP LATA LCAX UNUV TRLC 
1.0 9949.0 9999.0 9949.0 4999.0 

TURNING SPOT SPDF RUDT AOUT TRNT DUT FRPH 
9944.0 9V99.0 35.0 8.4 9999.0 3.0 9449.0 
Tm.ITíVíBTO—-33.0-■’.V 999970-772"999970' 

STOPPING 3PDS SUPS 
¢9.99 .o-Tf o ; 

RUDS TDIS 
ö.0“9999;ö" 

HRCH 
34.4- 

SRCH 
97f- 

fINS TIHR 
-7979-994975- 

■ VtT* i TTTi P~rTiT Tlîïr 

DINENSION MATN NNBR 
TTO 4?9.0 

RUODCR. PROP SSPD 
9979.0* 

RDAR 
39T5“ 

TYPE 
Z 4 V 

PDIA 

DISP LBPX LOAX SPAN 
TIV7Ï Ïtr/O-994'970'-397 0* 

DRFT 
774 

TRIM BULB DOIS SSHP SRPN 
-5370-499470 134.0 3370 “10370 

ASHP RDST 
>74-iï7r 9994.0- 

ENGN 
-“170- 

prop LATA LCAX UNUV TRLC 
'"Ï70 “999470-994476-444?-. 0“994470' 

TURNINQ SPDT SPDF RUDT ADVT TRNT DUT FRPH 
-9949 7C“9?997 0 33.0-8T3'9999.0-9.^-9999:0- 

9499.0 9999.0 -35.0 7.2 4999.0 7.2 4444.0 

"STOPP mo—SPDS-SRP3-RUDS-TOTS-FIRCTI-OROH" 
9994.0 100.0 0.0 4949.0 30.9 4.0 

"TIMS-nwr 
15.5 9999.0 

»*»»* SHIP B 430 MM* 

8.0 430*0 t.O 64.0 221.0 9999.0 30.6 

RUDDER. PROP “öSPD RÍfATT 
9494.0 38.0 

-mA- 
4.4 

-SSHf 
4.4 9994.0 

RoOf-TnSS-fftòT 
t.O 

12.4 

lAYa 

0.0 9999.0 

ünBW" 

44.0 U.O 103.0 

LWX UNOW TWCC" 
1.0 4444.0 4444.0 4444.0 4444.0 
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TUKNINO üf'DT SFDF RUDI RDVT TRNT DIRT FRRH 
997V•0 9999.0 3S.0 4.3 9999.0 4.0 9999.0 
9999.0 9999.0 -33.0 4.2 9999.0 4.0 9999.0 

STOPPING SPOS SMPS 
_13.3 100.0 

RUDS TDIS 
0.0 9999.C 

HRCH 
1«.8 

SRCH 

Sri. 
TINS TINR 
10.3 9999.0 

-*»»**„SHIP # «31 **«*» 

DIMENSION HATH NHPR 
8.0 <31.0 

TYPE 

-J .:.0.. 

DISP LDP* LOAX 
»9.0 2?3.0 9999.0. 

DEAN 

n-?- 
ORFT 
»»•4 

TRIM DUL» 
0.0 9999.0 

DOIS 

.*»•<> 
SSHP SRPH 

»sa.o 

RUDDER. PROP SSPD 
9999.0 

RCAR 
41.0 

PDIA 
4.4 

ASHP RDST 
7.2 9999.0 

EMQN 
3.0 

PROP LATA LCAX UNUV TRLC 
1.0 9999.0 9999.0 9999.0 9999.0 

TURNING SPOT SPDF RUDT 
13.4 9999.0 -33.0 
13.1 9999.0 -3575- 

ADWT TRNT 
4.4 9999.0 
4.8 9999.0 

D1AT FRPH 
4.1 9999.0 
-5.9999970- 

STOPPINO SPDS_SUPS RUDS TDI8 HRCH SRCH TIMS TINR 
13.8 100.0 0.0 9999,0 28.4 13.7 11.3 9999.0 

***** SHIP • 432 ***** 

DIMENSION_ NATN_NMÍR TYPE DISP_LDP*_LOAX PFAH DRFT_TRIM_DUL*_DDIS 
- - - " - U,g ¢.0 999-9.0 87.0 

t'UDDER. PROP, SSPD 
9999.0 

3.0 432.0 

RUAR 

1.0 

PDIA 

87.0 229.0 9999.0 34.0 

ENON PROP 
47.0 

_ASHP _ RDST 
4.2 9Ü9.0" 9999.5" 3.0 

_LATA _LC AX UNUV TRLC 
1.0 9999.0 999970 9999.0""?¥?9.0 

S8HP _ SRPN 
19.0 124.0 

TURNING SPDT SPDF_RUDT AOUT TRNT DIAT FRPH 
13.39999.0 33.Ò 4.79999.0 3.29999.6- 
15.3 9999.0 -35.0 4.4 9999.0 3.3 9999.0 

■■I 
Ixl 

1", 

STOPPING 3PDS SMPS 
13.8 100.0 

RUDS TDIS 
0.0 9999.0 

HRCH 
21.9 

SRCH 
10.4 

TINS TThF 
8.3 9999.0 

***** SHIP t 433 ***** 

ET 
b 

DIMENSION NATN NMSR TYPE DÏ3P LDPX LIS* IFan' DRFT fWIR IDUS B¥f5 «HP 6R?(r- 
8.0 433.0 1.0 89.0 238.0 9999.0 33.4 13.1 0.0 9999.0 89.0 22.0 103.0 

RUDDER > PROP SSPD ROAR FTTÃ S5ÜF FÏÏSÎ Phgh PITffF CÃTÃ nix SROU TRCC- 
9999.0 45.0 7.3 8.0 9999.0 1.0 1.0 11.8 0.0 9999.0 9999.0 

TïïRNÏhS sm 5FW—FÏÏ6T-SDOT-TRMY-BIST-fmC 
9999.0 9999.0 35.0 7.9 9999.0 9999.0 9999.0 

_9999.0 9999.0 -33.0 8.8 9999.0 9999.0 9999.0 

STOPPING SPDS SHPS RUDS TDIS HRCH SRCH TINS TINR 
_14.8 100.0 0.0 9999,0 29,9 9999.0 11,5 9999.0 

»»»«* SHIP t 434 ««»«* 

DIMENSION NATN NNPR 
8.0 434.0 

TYPE 
1.0 

DISP l.RPX LOAX 
74.0 221.0 9999.0 

SFAN 
33.2 

DRFT 
12.2 

TRIM SUL* 
0.0 9999.0 

DDIS 
74.0 

SSHP SRPN 
22.0 103.0 

RUDDER. PROP SSPD 
_9999,0 

RDAR 
37.0 

PDIA ASHP RDST 
7.0 9999.0 9999.0 

ENON 
1.0 

PROP 
1.0 

LATA 
12.0 

LCAX UNUV TRLC 
0.0 9999.0 9999.0 

TURNING SPDT SPDF 
17.2 9999.0 

RUDT 
33.0 

ADVT TRNT DIAT FRPH 
7.1 9999.0 9999.0 9999.0 

...... ÉáÈtÊà — 



C
T

 

E-91 

17.2 **»*.0 -35.0 

STorriNo SPDS SMPS 
14.? 100.0 

7.« fftf.O ????.0 ????.* 

Runs TOIS 
0.0 ?*??.o 

MRC H 
14.1 

SRCH 
?.* 

TINS T IHR 
?.2 fftf.O 

a 
'•a 

P 

h| rudder, prop sspd 
_ ??t?.o 

"I**** sfrtp t 4J3 <**«« 

DIMENSION N4TN NrtPR 
8.0 435.7) 

RUDDER. PROP SSPD RDAR 

TYPE 
ÏTo 

PDIA 

_DI*r. L»?*- LOA*_DEAN DRFT TRIH BUL» DDIS SSMP SRPH 
0 112.0 Ï45.0 ????.0 38.1 1Í78 ÎTO»»»;«“Tt2.0-22.0 82.0 

ASMP RDST 
t???.o 4?.o §75 47»'???f7ô* 

EHGN 
1.0 ' 

PROP 
1.0 

LATA 
fa.4 

LCAX UNUU TRLC 
0.0" »»??'.0 »'49.0 

TURNING SPOT SPDF RUDT 
14.5 999970 ÏS.O 
14.5 9999.0 -35.0 

_ADVT TRNT DIAT PRPH 
?.0*9999".0 99?9.0 ”9999.0” 
8.5 9999.0 9999.0 9999.0 

"370PFÏH5 SPT5 Wpî RüR-Tïrs-HRCfl-SECT-TTH5-nHIT 
9999.0 100.0 0.0 9999.0 24.5 9.2 13.0 9999.0 

<***« SHIP 0 434 4*4*4 

-BTRCTlSTON-BÄTR-NhïTT 
8.0 434.0 

tyrr 
1.0 

TTSP-CWT* ¡TlATT 
93.0 250.0 999V.0 

TDOT 
35.0 

Tnrrr 
13.5 

rTinH—lurr 
0.0 ????■.0 

“DDTS-SSRP "SRPH” 
93.0 22.7 115.0 

Rütbwmr S îfb R DÄR PUTA TcfiP R DÛT-ffißg-P (TOP-LïTA-CCAÎ-UNUU-TRCC 
9999.0 44.0 7.1 8.1 9999.0 1.0 1.0 14.5 0.0 9999.0 9999.0 

"iTCPPÍÑO SPDS SHPS R (165 ÏDI S* 
17.4 100.0 0.0 9999.0 

HRtM-SRFh_ 
35.8 9999.0 

"Tins tTñr* 
13.2 9999.0 

4*4** SNIP » 437 *4**4 

^ SThEÑÍTÍU tíÀTR-frans-TV PE-DI SV "TíPir- 
|.» 8.0 437.0 3.0 44.0 220.0 9,999.0 31.1 

H RODorr. PTOP ÏETt RDAR-PITIA-ASAP-RDST-EROfT 
99??.0 35.0 7.0 9999.0 9999.0 1.0 

11.4 
“TISTfr—»UC»-DITIS SSMP ■ ” SRPH 
0.0 9999.0 44.0 22.0 105.0 

PRUT* 
1.0 

■TAT» 
14.5 

TC*X-UNUU—TRLC 
0.0 9999.0 9999.0 

TÜRMTHB SPITT SPOT-RUDT—AWT-TROT-»TAT-PRPIT 
17.1 9999.0 35.0 7.1 9999.0 9999.0 9999.0 

_17.1 9999.0 -35,0 7.1 9999.0 9999.0 9999.0 

STOPPING SPDS SMPS 
17.1 100.0 

RUDS TOIS 
0.0 9999.0 

HRCM SRCH 
24.4 9999.0 

TINS T IHR 
8.3 9999.0 

*4**4 SHIP » 438 44444 

DIMENSION NATH MNBR 
8.0 438.0 

TYPE 
3.0 

DISP LBPX LOAX 
49.0 229.0 9999.0 

BE AH 
32.3 

DRET 
7.8 

TRIH BULB UDIS 
8.0 9999.0 999«.0 

SSHP SRPH 
14.5 103.0 

RDAR 
44.0 

PDIA 
4.7 

ASHP RDST 
7.5 9999.0 

CHON 
1.0 

PROP 
1.0 

LATA 
32.1 

LCAX UNUU TRLC 
0.0 9999.0 9999.0 

TURNING SPOT SPDF 
14.7 9999.0 

RUDT 
35.0 

ADVT TRNT DIAT FRPH 
5.4 9O99.0 9999.0 9999.0 

14.2 9999.0 -35.0 4.2 9999.0 *???T0"9999.0 

STOPPING 8PDS_SHPS RUDS  T_DIS HRCH SRCH 
14.2 1ÓÒ.0 0.0 9999.0 14.0 9999,0 

TINS TIHR 
7.4 9999.0 
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p- 
'..i 

! 

»»i 
...I 

*l**t CHIP » ***** 

ItlMCHSlON 

MIPPEB. PROP 

_ STOPPINC 

HATH NHDR 
0.0 <i*.o 

TTPE 
1.0 

B1SP 
88.0 

L»PX LOAX 
274.0 *9*0.0 

BEAH 
41.2 

ORPT 
7.6 

TRIM BULB OPIS 
20.0 ****.0 ****.0 

SSHP 
23.0 

SRPH 
100.0 

__SÎPP 
***?.o' 

R PAR PP1A ASHP PPST_EHON-Pi5£- 

57.0 7.3 12.3 ****.0 ' T7Õ-1.0 38.5 0.0 ****.0 *♦**.0 

SPDS SHP8  PUPS __. TPIR_ 
17,2” 100.0 0.0 ***».0 

HRCH SRCH_JIM?_T1MR_ 
24.4 ****.0 *.3 ****.0 

**«t» SHIP » 440 ***** 

_ P.lJU-.PîIPP—^i IS—440^ 18^3 fôî^o"* 

RUPPER. PROP S3PP RPAR PP1A 
*999.0 

TURMIMO SPOT 

"4*7.0 

SPOT 

“ÏTT 

RUOT 

ASHP ROST 
■7.8 **r*Tr 

EHON 
îTcT 

PROP 
—rrr 

LATA 
"5Õ.T" 

LCAX UHUV TRLC 
—o7m**"."o“im7¥ 

AOUT TRNT * OIAT ERPM 

”l4.0 4*99”0 35.0 
14.0 ****.0 -33.1 

5'.4 9999.0 9999.0 *999.0 
4.2 ****.0' ****.0 ****.0 

sropPiMO SPPS SHPS 
15.3 100.0 

RUBS TDI8 
0.0 ****.0 

MRCH SRCH 
14.0 ****.0 

TIMS TIMR 
7.4 ****.0 

»! I«*9* SHIP » 441 ***** 

» TiTmensioií natn nmor 
1.0 441.0 

TYPE 
1.0 

disp LRPx Coax 
40.0 248.0 ****.0 

BEAM 
38.1 

'PRET 
18.7 

TRIM BULB OBIS 
41.0 ****.0 ****.0 

SSHP ~SRPM 
21.2 124.0 

-mMrmrzm -“*-^**85^ TTS5 ‘‘SSmRí'ÍSR 9999.0 

TTbFfTuí—SJdT ShPS UúPS flTfS hfTH 5FCfT 
13.4 100.0 0.0 99*9.0 21.0 9*9*.0 

"TTm3-TTHIT 
7.8 ****.0 

***** SHIP * 442 ***** 

."I 

01 meIísTÕh hãTn nmbr fril »*S^ ‘o*r* 
1.0 442.0 4.0 87.0 284.0 ****.0 43.3 

-prêt—mR—eïïli—sîtt 8SïïP sRr»r 
24.7 18.0 ****.0 ****.0 27.3 103.0 

RUÏ’DEli PROP SSPP 
**99.0 

ROAR 
50.0 

POIA 
.’.4 

ashp ROSI 
12.3 ****.0 

EHON 
1.0 

PROP 
1.0 

TÃTÃ LCAX "jÏHliV ÜK” 
49.4 0.0 **99.0 *99*.0 

“TurnTno sptit 5PTir ROït "aovt trht iîtat nvr 
18.3 9999.0 33.0 *.7 9999.0 99*9.0 9999.0 
13.3 9999.0 -35.0 8.7 9999.0 99*9.0 9999.0 
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V»»f.O »?»».« -39.0 7.2 »fOt.O fftv.o *»t».0 

srorriNO SPPS SHPS 
t«.* 100.0 

PUDS TD1S 
0.0 9900.0 

HRCH SRCH 
22.0 9999.0 

TINS TIHR 
9999.0 

r ■****» 'sSIFT-««« **«» 

E 
¡<t| 
at 

2a 

"i in»1 

PXNCNSIOH 

RUl'PER. PROP 

NAIN _NNBR_ 
i.õ" «««TcT 

SSPD ROAR 

TYPt PISP LPPX LOAX_SEAN_PR FT_TaiN_ PULP_0PI8 8*MP ..»APN 
r.Õ" 97.0 214.0 9999.0 34.4- ÍS.4 Ò.0 9999.0 97.0 20.2 110.0 

99Ÿ9.0' 3275" 
rriA 

“T7T 
ASHP RPST 

~ ».f fmrr 
CNON 
—nr 

PROP 
iTT 

LATA ■mr 
TURNING SPOT SPPF RUOT 

1772 9999V®- “3570" 
17.2 9999.0 -39.0 

AOUT TRNT OIAT FRPH 
—« nr9999. TT99997 0“99997F 

a.3 9999.0 9999.0 9999.0 

stoppTnTi §pbS 
17.2 100.0 

irow—mr 
0.0 9999.0 

-HUTU-5RCT" 
33.3 9999.0 

Tw«—ronr 
12.0 9999.0 

«**«* SHIP * 4«9 ***** 

—UTHmnm wmi—RRfr 
1.0 449.0 

TYPf " 
1.0 

-bist—cut—nwr 
40.0 213.0 9999.0 

"»nor 
30.9 

-wrr 
19.2 

TUOlitr^fRW fesFB" 
9999.0 

TPRir—wr*-ASHP HOST- 
32.0 4.4 a.I 9999.0 

THOU-Hfor 
1.0 1.0 

—TOKtfira —spirt—sFsr—Rutrr—snvr—tprt btat—trpf 
9999.0 9999.0 39.0 4.4 9999.0 9999.0 9999.0 
9999.0 9999.0 -35.0 4.1 9999.0 9999.0 9999.0 

LCAX UMUV TRIG 
-rrrorrwffTr 

"tbth—mrr 
0.0 9999.0 

•wr«' 
40.0 

“SSHP" ~SRPH 
18.4 114.0 

LATA' 
10.4 

"tMr" vwwr- truc 
0.0 9999.0 9999.0 

STOPPING SPPS SHPS 
14.3 100.0 

RUGS TPI8 
0.0 9999.0 

HRCH 
IB.3 

SRCH 
11.4 

TINS TIHR 
9.7 9999.0 

Lj »»»»* SHIP ♦ 444 «»«»« 

PI PENSION NATN NHBR 
1.0 444.0 

TYPE 
1.0 

PISP LPPX LOAX 
59.0 213.0 9999.0 

PEAN 
30.5 

ORFT 
19.2 

RUPOER. PROP SSPB 
|,,i_9977.0 

RPAR 
32.0 

PDIA 
4.4 

ASHP RPST 
B.O 9999.0 

ENON 
1.0 

PROP 
1.0 

LATA 
10.4 

TURNING SPOT SPOT RUOT 
7799.0 9799.0 35.0 

-9*9975' 99v9.T~-31.ff' 

AOUT TRMT PIAT FRPH 
4.4 9999.0 9999.0 9979.0 

-577-499975-999970 -9999.-5 

STOPPING SPPS SHPS 
-i775_r5Ô.T 

RUOS TDIS HRCH 
- ¢75-999975—2ff.r 

TRIH PULP 
0.0 9999.0 

OPIS 
99.0 

SSHP SRPH 
ia.o 114.0 

TINS TIHR 
i;r999r.ff- 

T*T*'*' SïïfFTTïrfTm 

DIHENSION NATN NHBR 
1.0 44775 

TYPE 

RUPOER. PROP SSPP 
-999975" 

RPAR 
TfaTF 

TTO 

PDIA 

PISP LPPX LOAX_BEAN 
"il.-ffT076 -9999.-5 HTT 

_ ASHP ROSY 
i. 9-9999.-5~99997r 

ENON 
nr 

PROP 
nr 

LATA 
mr 

STOPFINO SPPS SHPS 
14.0 100.0 

RUDS TP1S HRCH PRCH TINS TIJg_ 
O.-"© 5999.0 "IP74 9959.0 7.9 999970 

LCAX UHHV TRLC 
0.0 9999.0 9999.0 

PRFT TRIH PULP OOIB SSHP SRPH 
UTA-57 6" 9799.0—4nO—2<r.7—105.7> 

LCAX UNUV TRLC 
-0-70-599975-999470- 
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L 

ö 

!>• 

'-I 

3 
r •• 

***»« SM1T * 443 ***** 

DINCRSION 

JUDO£Ri_PRO£_ 

NATH NHPR 
1.0 440.0 

TTPt OUP 
t.O *f»*.0 

LtPX LOAX 
210.0 *»t».0 

»CAN 
31. i 

DAFT 
4.4 

TRIM PUL* 
45.0 »»»P.O 

DOIS 
41.0 

SSHP 
20.7 

SRPH 
105.0 

5SPP_PPAR PP1A ASHP RPST ENON PROP LATA ICAX MNUO _ TRU 
9V97.0 30.0 4.7 9999.0 9999.0 1.0 

TURNING SPOT SPOF_RUDT_ 
'9999.0 99^9.0 35.0 
9999.0 9999.0 -35.0 

AOUT TRHT OIAT 

1.0 

FRPH 

22.0 0.0 9999.0 9999.0 

5.8 9999.0 9999.0 9999.0 
4.9 9999.0 9999.0 9999.0 

*«*«* SHIP » 449 ***** 

DIMENSION HATH NHPR 
1.0 449.0 

* TTPf" 
3.0 

DISP LPPX LOAX 
45.0 230.0 9999.0 

“PÊÃM 
35.4 

DRFT 
7.0 

TRIM PUL* 
28.0 9999.0 9999.0 

-OTÍS" SSHP" 
14.3 

SRPH 
104.0 

• > RUDDER. PROP SSPD 
9999.0 

RDÁR- 
54.0 

F DIA 
5.5 

■WT "ÃIhT 
4.7 9999.0 • 

ENGN 
1.0 

PROP 
4.0 

LATA 
25.4 

Tcäx—üñüv—tKlC" 
0.0 9999.0 9999.0 

TURNINO SPDT P^D? PTdT^ 
9999.0 9999.0 35.0 
_9999.0 9999.0 -35.0 

-ÃDÕT-TWf-DIÄT-FRPir 
9.1 9999.0 9999.0 9999.0 
7.2 9999.0 9999.0 9999.0 

STOPPING SPDS SHP3 
_ihL 

RUDS TDIS HRCH SRCH 
_0.0 9999.0 9999.0 9999.0 

TIHS TIHR 
»•1 9999.0 

_mU_5.HULJl -45£_»U »1- 

DIHCNSION NATN NHPR TTPE DISP L»PX LOAX 

_ X-f_45® • ?_ 

PFAH 
12.2 

DRFT 
7.3 

TRIH PULP DPIS SSHP SRPH 
34,0 9999.0 9999.0 18.9 119.0 

>•' RUDDER. PROP SSPD 
9999.0 

RDAR 
39.0 

PDIA 
4.7 

ASHP RDST 
14.4 9999.0 

EHGN 
1.0 

PROP 
1.0 

LATA 
22.0 

LCAX UHHV TRLC 
0.0 9999.0 9999.0 

TURNINO SPOT SPDF 
14.8 9999.0 

RUDT 
_35.0 
17.2 9999.0 -35.0 

ADVT TRNT DIÄT FRPH 
4.2 9999.0 9999.0 9999.0 

STOPPING_SP ns SHPS RUDS 

7.0 9999.Ó 9999.0 9999.0~ 

TDIS HRCH SRCH TINS TI HR 

17.2 100.0 0.0 9999.0 27.7 9999.0 4.5 9999.0 

***** SHIP * 4SI ***** 

DIME NS I ON_NATN NHPR TTPE DISP t 8PX LOAX 8FAH PRF T_TRIH *UL *_DJUS 
1.0 451.0 

RUDDER. PROP SSPD RDAR 
-mfio—"4i:0' 

3.0 

PDIA 

"43.0 212.0 9999.0 32.5 7.4 41.0 9999.0 9999.0 
SSHP SRPH 
13.'a ' Ï03.0 

'¿rr 
ASHP RPST 
~ i .T"WV.T" 

ENGN 
_1.D 

PROP LATA 
Í7Ô- TSTir 

LCAX WHUV TRLC 
"«T<r949r.0ff99.(r 

TURNING SPDT SPDF RUDT_ 
13.4 *999 70 T5.F 

ADVT_TRNT_DIÄT FRPH_ 

13.4 9999.0 -35.0 
-iTï-wï^rînr.ô-ïîttô' 
5.3 9999.0 9999.0 9999.0 

STOPPING SPDS SHPS 
13.4 100.0 

RUDS TDIS 
0.0 999».0 

HRCH SRCH 
17.2 9999.0 

TINS TIHR 
7.2 9999.0 

**•*• SHIP * 432 ***** 

DIMENSION NATN NHPR" 
1.0 452.0 

TW 
3.0 

"DISP LÍPX LÕÃX" 
42.0 214.0 9999.0 

"pFähT 
31.1 

■wr 
7.3 

TrTh SIil I oKTs 
24.0 9999.0 9999.0 

tvhf—sR«r 
13.8 103.0 

. ... 
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JUDDER. PROP SSPK 
???».« 

RDAR 
43.0 

RDI* 
6.4 

AOMR RDST 
6.1 V?ft.O 

ENGN 
1.0 

PROP 
1.0 

LATA 
If.f 

LCAX UNUM TRLC 
0.0 »*»9.0 ****.0 

TURNINO SPOT SPBF RUDT 
9*9?.0 9999.0 33.0 
***9.0 9999.0 -35.0 

At>VT TRNT BIAT FRPH 
5.5 9999.0 9999.0 *999.0 
5.6 9999.0 »999.0 9999.0 

STOPPING 3PD9 SMP3 
16.2 100.0 

RUBS TBIS 
0.0 9999.0 

HRCH 3RCH 
21.4 9999.0 

TINS TINR 
8.0 9999.0 

***** SHIP » 453 ««««« 

DIMENSION NATN NNRR 
1.0 453.0 

TYPE BISP LBPX UOAX 
2,0 139.0 272.0 *999.0 

BEAN 
40.2 

DRFT 
IS.2 

TR1H BULB DOIS 
0.0 9*99.0 139.0 

SSHP SRPN 
42.4 11S.0 

RUBBER. PROP SSPP 
9999.0 

RDAR 
95.0 

PDIA 
6.7 

ASHP RBST 
13.0 9999.0 

ENON 
1.0 

PROP 
4.0 

LATA 
17.8 

LCAX UNUV TRLC 
0.0 9999.0 9999.0 

TURNING SPOT SPBF RUBT 
9999.0 9999.0 35.0 

-9999.0 9997-.¾ r35.0 

ABUT TRNT * BIAT FRPH 
7.3 9999.0 *999.0 9999.0 

—7^4 '99'?57Ó 9499 70 9 999.0 

STOPPING SPBS SHPS 
- n.o iooTo 

10.9 100.0 

RUBS TBIS • HRCH SRCM 
~'o7r^975 5f76 rw.o 

0.0 9999.0 13.7 9999.0 

TINS TINR 

8.0 9999.0 

h 
:« 
..1 

»4M* SHIP * 454 *»»** 

—irnicHsnw ÍÍATTI 
1.0 454.0 

TYPE"' 
1 .0 

-oisp—on!—nwsr 
30.0 2S0.0 9999.0 

-ETATT 
31.7 

"DRFT-mu-BULB-BOTS BSHP ERPlf" 
13.4 0.0 9*99.0 88.0 22.7 113.0 

rrr, w'T.ïxzrzzï 
-mum-SHH-WtT RUBY *BVt trn. 

9999»0 9999•0 35*0 7*3 ??9?»0 9999*0 9999*0 
9999.0 9999.0 -33.0_ 7.3 9999.0 9999.0 9999.0_ 

STOPPING SPBS 3HPS RUBS TBIS HRCH SRCH 
16.8 100.0 0.0 9999.0 24.2 9999.0 
—B-,9—rao-5-57ir9997T0 14.3 999970 

TINS TINR 
9.7 9999.0 
9 .~5~F9F9V0" 

d —FtïlT-5TTIP I 453_***T*_ 

BIHCNSION NATN HHBR 
-T.D"-«5"."r 

TYPE BISP IBPX LOAX 
- fTB-6T.T. -2X775"99997B" 

BFAH 
"T175- 

BRFT TRIH BULB DOIS_SSHP SRPN  
-1T73-070"T*9f.<r—6378 18.0“110.0 

RUBBER. PROP SSPP ROAR 
-W975-3X.5" 

PBIA 
-ÍT*- 

ASHP RBST 
-575-79997 

PROP LATA LCAX UNUV TRLC 
"TTO-TOT*-¢75-799770-999770- 

STOPPING SPBS SHPS 
“DT? nroTö" 

RUBS TBIS HRCH SRCH TINS TI HR_ 
--075-999975-ÍTTTTf**.5 12.4 9999HT 

Í*M» "SHIP • 434 ttiTT 

BIHCNSION NATN NHBR TYPE DI8P LBPX LOAX_BTAH_ 
—175—4¾675-T75 4575 217.0 »99775 51.5 

RUBBER. PROP SSPB ROAR PBI* 
-BmTb-54.5--473T 

ASHP RBST ENON PROP 
'-575-999975-175 TV 

DRFT TRIH BULB DDIS SSHP SRPN_ 
279-r*. 5-9999.5-4T7V H.'5"n löTET“ 

LATA LCAX UNUV TRLC_ 
- T576-575""999*70'999975 

TURNINO SPOT SPBF RUDT ADVT TRNT BIAT FRPH 
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MM* SHIP I 4*1 ***** 

DIMENSION NATH 
S.O 

NMtft TYPE DI8P 
4*1.0 2.0 130.0 

LVPX LOAX DEAN 
31«.0 *»»7.0 34.0 

ORFT TRIM PUL* 
0.* 41.0 VMf.O 

DRIB S5HP SRPN 
312.0 7A.0 85.0 

} 

lOTBtirrTKW—ssnr 
0007.0 

rdAr 
■0.0 

■m*—irenr—mrer- 
8.» 0000.0 0000.0 

Twnr 
1.0 
TW 

1.0 
LATA 
3«.S 

—oiisro—runr 
0.0 0000.0 0000.0 

'TÚRÑtlM 'SPOT SPOT SuDT "ÃDWT ÎRnT~ 
17.7 0000.0 35.0 8.* »000.0 
_17.7 0000.0 -33.0 D.S 0000.0 

DIÄT FRPM 
*.3 0700.0 
*.* 0000.0 

***** SHIP t 442 ***** 

DIMENSION HATH NH8R 
3.0 4*2.0 

TYPE 
2.0 

DISP LBPX LOAX 
2*0.0 310.0 0070.0 

BEAM 
34.0 

DRFT 
10.4 

TRIM BULB DOIS 
0.0 0000.0 2*0.0 

SSHP 
34.0 

SRPH 
83.0 

RUDDER. PROP SSPD 
»»»».0 

RDAR 
08.0 

PDIA ASHP ROSY ENON 
8.0 0000.0 »»»».0 • 1.0 

PROP 
1.0 

LATA 
24.7 

LCAX WNUV TRLC 
0.0 »»»».0 0000.0 

YURMINC 

H n! 

SPOT SPDF RUDY 
14.0 0000.0 33.0 
I*.* »T»»75 
4.1 0070.0 33.0 
4.3 0000.0 -33.0 

ADVY TRNT 
0.1 0070.0 

“?r» w*7r 
8.8 0700.0 
0.3 0900.0 

D1AT FRPM 
4.4 »»»0.0 
TTcTooôõTS- 
8.3 0000.0 
8.2 *»»».0 

STOPPING SPDS SHPS 
17.4 100.0 

RUDS TDIS 
0.0 »»»».0 

HRCH 
44.4 

SRCH 
10.3 

TINS TIMR 
17.2 0000.0 

ZIO-ZAO SPDZ 
11.2 

RUDZ OVSt OVSF OVSU KPRH 
10.0 11.0 0000.0 0000.0 2.4 

TPRH REDD 
3.8 0000.« 

'«/!. 1-1 . . ". ‘I'1“...!. .. • •.it II IS til 'll"! ... .Ill ,11, 11,,, 
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*••** SHIP * 443 ***** 

DIMENSION NATN NHKR 
3-0 <*3-0 

TYPE 
- 

DISP LIPX 10AX 
20.0 141.0 9779.0 

PEAN 
..li 0- 

DRFT 
3-8 

TRIM WILD 
43,0 **»y.o 

DOIS 
-2Sl¡0_ 

SSHP SRPN 
-Hi Z.-LI*-.2-. 

RUDDERf PROP SSPD 
_ 9*99,0 

ROAR 
21.0 

PD IA ASHP RDST 
3.8 9999.0 9999.0 

EMGN 
3.0 

PROP 
1.0 

LATA 

-Ait#_ 
LCAX UHUV TRLC 
0.0 9999.0_ 7999. 

TURNING SPOT SPDF 
14.? 9999.0 

RUDT 
33.0 

ADWT TRNT 
5.0 9999.0 

DIÄT FRPH 
3.7 9999.0 

14.2 9999.0 -35.0 
7.9 9999.0 33.0 
7.8 9999.0 -33.0 

3.4 9999.0 
4.2 9999.0 
4.4 9999.0 

3.2 9999.0 
4.0 9999.0 
3.4 9999.0 

ZIG-ZAG SPOZ 
10.8 

RUDZ 
19.0 

09S1 OVSP OVSU 
5.0 9999.0 9999.0 

KPRN 
1.4 

TPRH PERO 
1.4 9999.0 

*»«»« SHIP « 444 «»«»» 

DIMENSION NATN MHBR 
-jua o_ 

TYPE DISP LRPX 10AX 
Î-0 <78.0 340.09999.0 

BEAN 
♦ 8.0 

DRFT TRIH 
0.0 

BULB DOIS 
.0 478.0 9999 

SSHP 
43.0 

SRPN 
80.0 

■“I 

RUDDER. PROP SSPD 
_9999.0 

RDAR 
142.0 

POIA ASHP RDST 
9.8 9999.0 9999.0 

ENGN 
1.0 

PROP 
1.0 

LATA 
24.9 

LCAX UNUU TRLC 
0.0 9999.0 9999.0 

TURNING SPDT SPDF RUDT ADWT TRNT DIÄT FRPM 
_14.0 9999.0_13.0 10.8 9999.0 5.4 9999.0 

14.1 9994.0 -35.0 ïf.l 9499.0 4.2 9499.0 

li. 

***** SHIP » 44/ ***** 

DIMENSION NATN NMDR 

RUDDER. PROP 

^Î.O 447.0 

SSPD RDAR 
9999.0 142.0 

TURNING 

TYPE DIS." LBPX LOAX 
77Ö 514.0 540.0 9999.0 

BEAM 

PDIA ASHP RDST 
978 9994.0~ 4?99.0 

ENGN 

49.0 

PROP 

DRFT 
11.0 

SPDT SPDF 
IT .5 1444.0 

RUDT 
^37o_ 

17.8 4999.0 -35.0 

ADWT TRNT 
97TTJ757V 
4.7 9444.0 

i.O 

DIAT 

I.O 

FRPM 

-¡t:t 

TRIM BULB _ _SSHP SRPM 
33.0 4449.0 47875 4375 8075 

DDIS 

LATA LCAX HNUW TRLC 
*0.0 494976 9499.0 

7.Ó 999975“ 
7.4 4449.0 

tí 

¡U 

***** SHIP * 448 ***** 

DIMENSION 

"RUDDER. proF 

NATN 
3.0 

NMBR 
448.0 

TYPE DISP LDPX LOAX 
2.0 247.0 304.0 9999.0 

BEAM 
33.0 

Tr-fT 
19.3 

"TRIM-BÏÏLB-ÏÏÏÏT 
0.0 9999.0 247.0 

SSPD 
4499.0 

ROAR- 
49.0 

TOIÏ ASHP RDST' 
8.4 4999.0 4999.0 

"ÉÑGTf 
1.0 

Trop' 
1.0 

Tata—CPSx-úniAí —tTOT 
20.8 0.0 9999.0 9999.0 

TSTÎT 
34.0 

'SRffl- 
40.0 

TURNING SPDT SPDF RUDT ADWT TRNT DIAT FRPH 
14.3 4999.0 35.0 8.4 4449.0 4.8 4444.0 

-15,3 9444,0 -35.0_4.4 4944.0 4.8 4944.0 

»»««» SHIP * 449 «»««« 

DIMENSION NATN NHBR TYPE DISP LBPX LOAX BFAM DRFT 

-5-.0 «*»•<>_1-.2 1=8«2 305-»-? _53-8 »•< 

T.-.IM DULD DDIS 
35.0 4949.0 247.0 

SSHP 
34.0 

SRPN 
90.0 

RUDDER. PROP SSPD 
4444.0 

RDAR 
44.0 

PDIA ASHP RPST 
8.4 9999.0 9999.0 

EHON 
1.0 

PROP 
1.0 

LATA 
St.3 

LCAX UHUV TRLC 
0.0 9999.0 9999.0 
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TURNING SPDT SPDF RUOT 
17.2 »W.O 35.0 
17.2 »»»».O -35.0 

AOUT TRNT 
».* *?»♦.« 
8.6 9919.0 

MAT FRAN 
6.2 9199•0 
S.4 VttV.O 

TURNING SPOT SPDF RUDT AOUT TRNT DIÄT FRRH 
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i»»' 
U 

9 

'M' 
H 
'..I 

"I 

*»**• SHIP t 474 •«««• 

DIHCNSION N AT H 
_ii?- 

HHPR TTPt DISP I.SPX LOAX SFAH DRFT 
—hs—a.-g 170.s m».o 30.a s.p 

TRIM BULS DOIS 
33,0 tft9.0 9999.0 

RUDDER> PROP 

TURNING 

SSHP 

JS--?... 
SRPH 

I4S.0 

SSPD RDAR 
30.0 

PDIR ASHP POST 
Ç.J. »ftf.o **»*.0_ 

ENON PROP 
-IjJ>_JliA_ 

LATA 
20,4 

'Lcax mnuv trlc 

spot spor 
-13.¾ T7V.-JL 

RUDT 
JSUâ. 

ADVT TRNT 
_3,3 9997,Q 

DIÄT FRPH 
3.3 »979,0 

fi • 1 

7.5 *70».0 35.0 4.4 9997.0 9999.0 9999.0 
_A-J_V7T-0 -35.0 4.5 9999.0 9999.0 9999.0 
14.1 ^9997¾ JS75 S7Z-99?976-W977ir-m?^r 
15.0 9999.0 -35.0 4.4 9999.0 9999.0 9999.0 

TToFpinr Tm—sïï?t 
17.0 100.0 
14.5 100.0 

"TílíKl—TÏT5- 
0.0 9999.0 
0.0 9999.0 

■Rircr 
14.4 

14.7 100.0 0.0 9999.0 20.7 

TWÏTT 
0.4 

—îi-î- 
2.4 

this—mnr 
5.4 9999.0 
A.5 9999.0 

10.0 9999.0 

*•*•* SHIP « 475 *»«M 

—UflfNsm 

RUDDER. PROP 

tiirning 

—"AL*_N_ 
5.0 475.0 

_SSP_0_ RDAR 
9999.0 14.0 ‘ 

_ GPDT SPDF 
10.1 9999.0 _ 
18.0 9999.0 

5.0 

PDIA 
4.9" 

RUDT 
35. Õ" 

-35.0 

8.0 129;o 9999.0 22.4- 473- 

EHON PROP LATA ASHP RDST 
3.7 9999.0 3.0 t.O 9.4 

JR IN_BULB_DDIS 
41.0 9499.0 4999.0" 

« 

ICR*. TRLC 
Ö.0 9994.0 4999.0 

_SSHP SRPH 
O.S 155.0' 

ADVT TRNT 
4.'3"9999.0' 
4.3 9999.0 

DIÄT FRPN 
2.9 9999.0' 
3.3 9999.0 

STOPP IHO SPDS SHPS 
17.2 100.0 

■rum tdTs hrch srch fiiis—flõr 
0.0 9999.0 10.4 0.4 3.4 4444.0 

>***< SHIP « 474 *«•*« 

DINENSIOM NATN Nh DR 
5.0 474.0 

RUtfÕfRi PROP-SSPÕ-fiÏATT 
4494.0 30.0 

TTFt DlSP lSFx LÕÃX IFÃÍT 
3.0 22,0 178.0 9999.0 20.4 

Wï fWTh RO—bjrir 
5.4 57.0 9999.0 4449.0 

TW—Srph- 
9.9 150.0 

TdTT 
5.2 

“sw—Rflsr 
4.2 4499.0 

“ÉU5H FRBF CSTÃ CCSS-UOTTO-TRit" 
3.0 1.0 14.1 0.0 9999.0 4444.0 

TURNING FRPN 
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17.1 tirr.o -35.« *.a ««««.o 7.* «fff.« 

STOraiMO SfDS 
17.t 

SH7S 
100.0 

RUOS TDIS 
0.0 ?t?».0 

HOCH 
44.0 

SRCM 
20.S 

TINS TIHN 
10.0 tTfV.O 

I.J 

HHLNîION 

RUDDER. PROP 

T7S ikm- 

NATH HNDR 
5.0 478.0 

TYPE 
2.0 

DISP l IPX LOAX 
'131.0' 320.0*»»7?.0_ 

DEAN 
ails' 

DRFT 
f 

trih bulb dois 
"74.0 *790.0‘ "Ï83.0" 

SSHP 
40.0' 

SRPN 
83.0 

SSPD RDAR PDIA ASHP_RDST EHON PROP LATA LCAX UHUV TRLC 
****.o loa.o *.4 u.* *m.o i.o i.o 33.« o.o-****TõT**TTõ 

TURNING SPOT 5PDF RUDT 
IS. 2 0999.6- Î5'.6_ 
18.2 0000.0 -35.0 

_ADVT TRNT 
Olí 0009.0" 
0.2 0090.0 

DIÄT FRPN 
~>.7~0W75~ 
8.3 0000.0 

TtôFpïnC—SFWT 
18.0 

“sïïfî“ 
100.0 

"TOB5-TCrT" 
0.0 0009.0 

"HRCir 
35.1 

-WTT 
4.5 

TTH3—rrmr 
12.A 9099.0 

***** SHIP « 477 ***** 

-DTOCfTSTW mmr 
5.0 

TOÍITS- 
470.0 

TYPE srsp—ripx—rosir 
2.0 348.0 3&0.0 0009.0 

~»ESH~ 
34.5 

bRFT 
28.1 

Timi-Dots-Dm ST 
0.0 0009.0 348.0 

'SSHP- 
45.0 

SRPN-" 
00.0 

rüDbtR.-pRöi SSP6 RDaT PClS“S5fff-RTfST-EnTTn—PROP-La'U' ‘ LC*X~ WNWU~ "TRt.C— 

TURNING 

9999.0 160.0 

'sPdî spI'F" 
13.0 0999.0 

9.: 

rüõT 
35.0 

13.2 9909.0 -33.0 

10.0 0000.0 

advT fRÑT 
10.4 0909.0 
11.1 9999.0 

1.0 1.0 32.0 0.0 0099.0 0009.0 

TiaT FRPN 
0.8 0000.0 
9.3 9000.0 

STOPPING SPDS 
17.4 

SHPS 
100.0 

RUDS TDIS 
0.0 0090.0 

HRCH 
47.3 

.SRCH 
7.2 

TINS T (HR 
18.5 0000.0 

***** SHIP t 480 ***** 

DIHCNSION HATH 
5.0 

NHBR 
400.0 

TYPE 
2.0 

DISP 
424.0 

LBPX LOAX 
330.0 0909.0 

• FAN 
34.5 

DRFT 
27.1 

TRIH BULB 
0.0 0999.0 

DDIS 
424.0 

SSHP 
43.0 

SRPN 
00.0 

RUDDER. PROP SSPD 
_ 9990.0 

RDAR 
148.0 

PDIA 
0.0 

ASHP RDST 
19.0 0000.0 

ENON 
1.0 

PROP 
1.0 

LATA 
29.4 

LCAX UNHU TRLC 
0.0 0900.0 0090.0 

TURNING SPOT SPDF 
13.7 O?«*.« 

RUDT 
33.0 

15.'7 4v'î075 ^557o 

AOUT TRNT 
10.1 9990.0 
~í57rTP997õ~ 

DIAT FRPN 
8.3 0007.0 

~í7íT»?r.í" 
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STOPP IMO SP OS 3HPS 
17.7 100.0 

RODS TOTS 
0.0 ?»?».0 

MUCH SRCH 
U.8 0.2 

TINS TINR 
13.2 f9ff.O 

*»»** SHIP * 482 **«*» 

H 

u 

dTñcñsIóñ HATH NHfS flFT 
V.O 482.0 9799.0 

Tf??—ÍTF3—Ï3ÂX-SPÃH-BrFT- 
*2.0 7777.0 220.0 30.5 11.7 

"7STÑ-SDUT 
2.0 7797.0 

TKIT“ 
«2.0 

"SSH?-ÍRPÑ- 
10.0 7777.0 

RUDDER i PROP SSPD 
7797.0 

ROAR PD1A 
34.0 7777.0 

ASMP RDST ENON PROP LATA 
7.5 7777.0 7779.0 1.0 12.0 

LRAX UMUV TRLC 
0.0 7777.0 7777.0 

STOPPING SPDS SHPS 
16.4 100.0 

RUDS TDI8 
0.0 7777.0 

HRCH SRCH TINS TINR 
22.3 7777.0 7777.0 7777.0 

6464t SNIP • 483 44464 

DIMENSION NATH NMSR TTPT“ 
9.0 483.0 9777.0 

TFTCT——nnnr 
«4.0 7777.0 . 228.0 31.0 

-urr 
11.7 

Trra—ronr 
0.0 7777.0 

•nur 
«4.0 

TW?—wnr— 
20.0 7777.0 

"RUDDER. PROP SSPD- 
9999.0 

RDAR PDIA 
27.0 7777.0 

"aShP RDST ENON 
7.4 7979.0 9977.0 

PROP 
1.0 

LATA 
12.7 

'lTäx unuu tlCE- 
0.0 7777.0 7777.0 

STOPPING SPDS SHPS 
17.S 100.0 

RUDS TDIS 
0.0 7779.0 

HRCH 
24.0 

SRCH TINS TINR 
5.0 7777.0 7777.0 

44444 SHIP t 484 ttttt 

DIMENSION NATH 
9.0 

NMSR TYPE 
434.0 7799.0 

DISP LDPX 
41.0 7777.0 

LOAX 
223.0 

i* RUDOfflt PROP'- SSPD 
«I 9977.0 

RDAR’ PDÍÃ 
27.0 7777.0 

ASHÊ RDST EHGN 
7.4 9797.0 7777.0 

REAM 
31.0 

PROP- 
1.0 

DRFT 
7.7 

TRIM DULt 
17.0 7777.0 

DDI8 
«4.0 

S8HP SRPN- 
20.0 7777.0 

LATA 
21.7 

TÍÍWTinuô-TrlC.. 
0.0 7777.0 7777.0 

sf OPTING jpus shpT 
14.8 100.0 

TudT TdiS mRph 
0.0 7777.0 17.4 

■Wn-tTril-TThTT 
1.2 7777.0 7777.0 

44444 SHIP 7 485 44444 

DIMENSION NATN 
9.0 

NMDR TYPE 
485.0 7977.0 

DISP LIPX 
«0.0 9777.0 

LOAX 
228.0 

REAM 
31.2 

-Dirr 
11.0 

TrTm rBlF 
3.0 7777.0 

■S5ir 
«0.0 

TiH?-SRPH- 
17.8 7777.0 

RUDDER. PROP SSPD 
7799.0 

RDAR PDIA 
38.0 7797.0 

ASHP RDST ENON- 
7.3 7777.0 7777.0 

PROP 
1.0 

LATA 
12.3 

LCAX UNHV tICÎ- 
0.0 7777.0 7777.0 

STOPPING SPDS 
17.0 

-§W 
100.0 

■RÜ63—mr 
0.0 7779.0 

■nKTh-5ÜCh-TTmS-mwr 
30.0 7777.0 7777.0 7777.0 

44644 SHIP * 48« 44*44 

DIMENSION NATN NMDR TYPE 
7.0 404.0 7777.0 

DISP IRPX LOAX 
58.0 7777.0 228.0 

REAM 
30.3 

DRFT 
11.0 

nfiM RULR 
1.0 7777.0 

nbts 
58.0 

■ssh?—5S>iT 
18.0 7777.0 

RUDDER. PROP SSPD 
7777.0 

RDAR PDIA 
34.0 7777.0 

ASHP RDST ENGN 
7.5 7777.0 7777.0 

PROP 
1.0 

LATA 
13.3 

LCAX UNUU TRLC 
0.0 7777.0 7777.0 

STOPPING SPDS SHPS 
1«.8 100.0 

RUDS TDIS 
0.0 7777.0 

HRCH SRCH TINS TINR 
22.2 7777.0 7777.0 7777.0 

***** SHIP I 487 **•(• 
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DIHCNStON 

RUDDER• PRC? 

MATH NHDR TYPE 
».0 487.0 »»»».0 

SSPD 
P*»».0 

ROAR PDIA 
40.0 7999.0 

DISP LRPX LOAX DEAR DRFT 
44.0 9999.0 231.0 30.3 12.4 

ASHP RPR T EHOM PROP LATA 
13.3 9999.0 9999.0 1.0 12.3 

TRIM DULD 
0.0 9999.0 

DDK 
44.0 

S8HP 8RPN 
21.0 9999.0 

LCAX UMUV TRLC 
0.0 9999.0 9999.0 

TUKMR8-5TFT-ÎPBT-RUFT" 
14.0 9999.0 JS.O 
14.0 9999.0 -33.0 

-Rwr—rear—rrnrr—nrnr 
4.4 9999.0 9999.0 9999.0 
7.4 9999.0 9999.0 9999.0 

STOPPING SPDS SHP8 
14.7 100.0 

RUDS TDK 
0.0 9999.0 

MRC H 
21.2 

SRCH TINS T IHR 
3.8 9999.0 9999.0 

>9884 SHIP 4 488 88889 

DIMENSION NATN NHDR TYPE DISP LDPX LOAX DEAN DRFT TRIM DULD DDK SSHP SRPH 
9.0 488.0 9999.0 48.0 9999,0 231.0 30.3 12.8 0.0 9999.0 48.0 21.0 9999.0 

RUDDER. PROP SSPD RDAR PDIA ASHP ROST ENON PROP LATA LCAX UNU" TRLC 
9999.0 40.0 9999.0 10.49999.09999.0 1.0 11.2 0.09999.09999.0 

TURNING SPOT 3PDF RUBT AlfvT TRNT DIÄT FRPN 
9999.0 9999.0 33.0 4.0 9999.0 9999.0 9999.0 

-?9997ïrW»7F~3ï7d-STT'O ï "9T5~TfT97G~ifflTiT 

STOPPING SPDS SHPS RUDS TOIS HRCH SRCH TINS TIHR 
¢999.0 10075 0.0 999970 13.2^9994.0 9999.0 9^7¾- 

"IsifrUïT^TUV «81* 
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STOrVlNG SFDS SHF'S RUOS TDIS HRCH SRCH 
16.0 100.0 0.0 V90V.0 0*99.0 9999.0 

TIHI TIHR 
33.0 9999.0 

***** SHIP * 492 ***** 

-ÑÑÜB-frFF" 
492.0 9999.0 

TT5F-TTFÏ-IW 
66.0 9999.0 233.0 

TFSR" 
30.6 

wr 
12.0 

“httm—tonr 
2.0 9999.0 

TTfTr 
66.0 

■5SHF—»pH- 
21.4 9999.0 

-'ÔThDïSTÏÏïr 

'■ruboêr. trop 

“NÂfrr 
9.0 

SSF D ‘ 
9997.0 

RUAR PDlA ASHP RUST CHGN 
70.0 9979.0 9999.0 9799.0 9999.0 

PROP 
3.0 

LATA 
11.0 

LCAX MHMV TRLC 
0.0 9999.0 9999.0 

STOPPING SPOS 
9799.0 

SUPS 
100.0 

RUDS TDIS HRCH SRCH 
0.0 9999.0 9999.0 9999.0 

TINS TIHR 
29.2 9997.0 

***** SHIP t 493 ***** 

DIMENSION NATH 
9.0 

NMBR TWF" 
473.0 9999.0 

Tîsp—rw 
67.0 9999.0 

LOax 
236.0 

TFSh“ 
32.1 

"oRfr 
11.6 

THTh 6ÏÏOT 
0.0 9999.0 

^DÕTS* 
67.0 

'iW _SlPH 
21.0 9999.0 

RUrDCR. PR'OP SSFD 
9999.0 

Pl'AR P5TÃ ÃTTlF RDSt * EHGN 
13.0 9999.0 9999.0 9999.0 9999.0 

Trop- 
t.o 

Tãía 
13.2 

teas—CÑwg—ïRtr 
0.0 9999.0 9999.0 

ABVT TRNT DI AT FRPH 
6.9 9999.0 9799.0 9999.0 
*-* .0 9999.0 9999.0 9 TUFlNirfO SPOT 3PDP RUDT 

9997.0 9797.0 33.0 
_9999.0 9999.0 -35.0 

STOPPING spks shps 
_17-2 100.0 

RODS TDIS HRCH SRCH 
0.0 9999.0 9999.0 9999.0 

TINS TIHR 
71.3 9999.0 

_>» 11* SiUP_ * 4?J »**.**._ — 

!! DIHCNSION NATN NhDR TYPE DISP l.RPX LOAX DEAN DRFT TRIM DHL* DIMS SSHP SRPM 
_9.0 474.0 9999,0 40.0 9999.0 2'34.0 31.0 7,0 21.0 9999,0 9999.0 15.0 9999.0 

RUDDER. PROP SSFD PDAR PDIA ASHP POST ENGN PROP LATA LCAX UNUV TRLC 
7999.0 34.0 9979.0_5.6 9979.0 9^79.0 1.0 25.7 0.0 9999.0 9979.0 

STOPPING SPDS SHPS RUDS TDIS HRCH SRCH TINS TIHR 
_9999.0 100.0 0.0 9999.0 9999,0 7999.0 73.3 9999.0 

»««<» SHIP * 495 «*««« 

DIHCNSION NATN NHDR TYPE 
9.0 495.0 9979.0 

DISP LRPX LOAX 
84.0 9799.0_244.0 

DEAN 
13.1 

DRFT 
12.3 

TRIM BULB DOIS 
0.0 9999.0 9999.0 

SSHP SRPH 
16.2 9999.0 

RUDDER• PROP SSPD 
_ 9999.0 

RDAR PDIA 
46.0 9999.0 

ASHP RDST EHGN 
7.1 9999.0 9999.0 

PROP 
1.0 

LATA 
14.3 

LCAX UNUV TRLC 
0.0 9999.0 9999.0 

TURNING SPOT SPDF 
17.0 9999.0 

RUDT 
3S.0 

17.0 9997.0 -33.0 

AOUT TRNT DIAT FRPH 
7.6 9999.0 9999.0 9999,0 
6.8 9999.0 9997.0 9999.0 

JLLQPPJRQ_iPDi__JiHES. 
16.0 100.0 

RUES. TDI.S HRCH SRCH_1103_U 
0.0 9999.0 9999.0 9999.0 53.9 9999.0 

***** SHIP t 496 ***** 

DIMENSION NATN NHDR TYPE DISP LDPX LOAX DFAH DRFT TRIH PUL* 

RUDDER> PROP 

9.0 476.0 9999.0 

SSPD RDAR PDIA 

71.0 9999.0 244.0 31.7 11.9 0.0 9999.0 

ASHP RDST EMON PROP LATA LCAX UNUV 

DDIS_ 
71.0 

TRLC 

JSHP SRPH 
21.Õ 9999.0 
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irrr- 

Ei 

M1 

II 

k 

i«»’ 
rr- 

TURNING 

9999.0 «3.0 9999.0 9999.0 9999.0 9999.0 |.0 13.J 0.0 9999.0 9999.0 

SFOT STOF 
13.0 9999.0 

RUDT 
33.0 

15.0 9999.0 -33,0 

ADVT TRNT DIRT FRPH 
4.7 9999.0 9999.0 9999.0 
7.’ 9999.0 9999.0 9999.0 

STOPPINC Sflis" 
9999.0 

SHPS 
100.0 

RU63 f DIS BKcïî Srëh 
0.0 9999.0 9999.0 9999.0 

Tfïïl tTmF 
3«.7 9999.0 

***** SHIP » 497 ***** 

DIHEMS I ON MA IN ÑHSR TYPE- 
9.0 «97.Î 9999.0 

'RUtDtRV PROP 0SP0“ RPAR-TMA- 
»999.0 «3.0 9999.0 

1111111111(5- tnrr—-srcr—mr- 
9999.0 9999.0 35.0 

"disp Tppx 
83.0 9999.0 

LOAX 
2««.0 

IFAH 
33.0 

DRFT Win SOL* dFiS—íShp~Srph^ 
0.0 9999.0 83.0 23.1 9999.0 12.3 

"ftSHP KÏÏ5T mcx-PROP-CAT*-LTRr ~BNUU-ntrc— 
9999.0 9999.0 9999.0 1.0 18.3 oVo 99“; .¿^ÎÎT 

_?»»9^0_9999.0 
9999.0 7999.0' 
999».0 99»9.0 

_9979.0 9797.0 
79'99'.'0 7999,y 

-35.0 
~ 33.0 
-35.0 

__35.0 
-357()- 

“R117T TRITT-BTÏT-FRPTT 
4.7 9999.0 9999.0 9999.0 
7.7 9999.0 f999■0 9999.0 
4.1 9979.-0 '7979.0 9979.Ò- 
0,6 9999.0 9999.0 9999.0 

_4.4 9797.0 9977.0 7799.0 
4.4 9999.0 9999.0 999970- 

SIOFFINC SIDS 
I4.Õ- 
13.0 
15.0 

_SHPS_ RUOS 
100.0 0.0 
100.0 0.0 
100.0 0.0 

TDIS _ HRCM SRCH 
9999.0 9799.0 »999.0 
9797.0 9999.0 9999.0 
9999.0 9999.0 9999.0 

JIIHS TIMR 
20.8 9999.0 
«0.8 9999.0 
«0.0 9999.0 

***«» SHIP « «73 ***** 

DIMENSION NATH NM8R TYPE 
9.0 «98,0 9999.0 

DISP L8PX «.OAX 
87.0 9997.0 234.0 

DF AM 

34.8 
DRFT 
13.0 

RUDDER. PROP SSPD 
_ 9999.0 

TRIM BUL» 
0.0 9999.0 

DOIS 
89.0 

RDAR PDIA ASHP KOST ENGN 
«7,0 9999.0 «999.0 9999.0 9799.0 

SSHP SRPH 
21.0 9999.0 

PROP 
1.0 

LATA 
19.1 

LCAX UNUV TStC 
0.0 9999.0 »999.0 

TURNING SPDT SPDF RUDI AOUT TRNT D1AT FRPH 
«_7799^, 0 33.0 7.0 9997.0 99»9.0 9999.0 

I7" 1 »>»*75 -33.0 7.4^9^9 y 

STOPPING _RUDS TDIS HRCH SRCH TIMS T IHR 
14.7 10Ö75 CT®- 9*9970 99997^979970-—287^999970- 

7 éétt* SHIP' I 4*9 *T*'*1- 

DIHENSION NATN NHDR TYPE DISP LRPX LOAX 
9.Ö "179.0 99997¾-“99nr9»9970-'3!770r 

BEAH 
"17,?- 

.A1|pp£B.'_£B.op_^£pd—RPaR_J:iua ashp rdst engn prop 
^999.0 «3.0 99^970^97970--997970-999970-- ~r.y 

DRFT TRIM BULB DDIS 
13.0 57(T9999.0-*970“ 

LATA LCAX UNUV TRLC 
r« -T ¢7¾ »999.0-»999.y 

SSHP SRPH 
-2«.l 9999.0 

STOPPING SPDS SHPS 
14.5- 1ÕÓ.0 

_BULS. TDIS HRCH_SRCH TIMS TIHR 
0.0 99V9.0TF997.0 PO'Of.yÔfŸVToTTOT'.y 

***** SHimOoTïüT 

DIMENSION 
—ULE__>l»p 1.8PX LOAX BFAH 

».o 500.0^999.0 *570^99975—55975-3Î73- 
DRFT 

-¡T7r 
trim bulb 

~T.T-9r9*7o- 
RUDDER. PROP SSPD RDAR PDIA ASHP ROST ENGN PROP LATA LCAX 

DDIS 
~fS7T 

HNMV TRLC 

SSHP SRPH 
"2'4;«-*99970 
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»tft.O «».0 »»»».0 10.0 ??*».o fff».o 1.0 lé.l 0.0 »*»».0 tOft.O 

ruRNiMC sroT srt'F rubí 
13.8 f9?9.0 33.0 
13.8 9999.0 -33.0 

ADVT TRMT DIRT FRPH 
8.2 9999.0 9999.0 9999.0 
8.3 9999.0 9999.0 9999.0 

STOPRING SPDS SHPS 
9999.0 100.0 

RU03 TOIS HRCH 
0.0 9999.0 9999.0 

SRCH TINS TIHR 
37.0 9999.0 9999.0 

t**«t SHIP * 391 **««* 

DISENSION 'mrtn NHDR TTPE 
9.0 591.0 9999.0 

DISP IDPX LOAX 
•3.0 9999.0 239.0 

BFRN 
33.3 

DRFT 
13.2 

TRIH BULB 
2.0 9999.0 

DOIS 
93.0 

SSHP SRPN 
24.0 9999.0 

RUDDER. PROP SSPD 
9999.0 

RDAR PDIR 
49.0 9999.0 

RSMP RDSÏ EMGÑ PROP LATR 
10.0 9999.0 9999.0 1.0 14.1 

LCRX UNUV "tRLC 
0.0 9999.0 9999.0 

TURNING SPOT SPDF RUDT 
13.8 9999.0 33.0 
_13.8 9999,0 -33.0 

ADVT tfcNt DIÄT FRPN 
8.2 9999.0 9999.0 9999.0 
8.3 9999,0 9999.0 9999.0 

MMt SHjjg; » sy; <»»»» 
'8*! 

M DISENSION NATN NHBR TTPE DISP LBPX LOAX 
__?.0. 392.0 9999.0 111,0 9999.0 280.0 

BEAN 
37.1 

DRFT 
13.3 

TRIN BULB «DIS 
4.0 9999.0 111.0 

SSHP SRPN 
24.2 9999.0 

RUDDERi PROP SSPD 
_ 9979.0 

RDAR PDIA ASHP ROST ENGN 
34.0 9999.0 9999.0 9999.0 9999.0 

PROP 

-JO 
LATA - LCAX UNUV TRLC 
19,2 0,0 9999.0 9999.0 

STOPPING SPDS SHFS RUDS TDIS HRCH SRCH TINS TIHR 
.I?.««. 100.0 0.0 9999.0 9999.0 34..,0 9999.0 9999.0 

»»»»» SHIP « 593 «*»** 

.) DIMENSION NATN NHBR TYPE DISP LBPX LOAX BEAN DRFT TRIH BULB DOIS SSHP SRPN 
'r:_9.0 393.0 9999.0_?3..0 9999.0 230.0 34.4 9999.0 0,0 9999.0 109.0 18.3 9999.0 
94 ” “ ^ " ' 

,•*1 RUDDER. PROP SSPD RDAR PDIA ASHP RDST ENON PROP LATA LCAX UNUV TRLC 
J_9999.0 54.Q 9999.0 9999.0 9999.0 9999.0 1.0 14.2 0.0 9999.0 9999.0_ 

■V TURNING SPOT SPDF RUDT ADVT TRNT DIAT FRPH 
d_9999.0 9999.0 35.0 3.3 9999.0 9999.0 9999.0_ 
“I 9999.09999.0 -33.0 3.89999.09999.09999.0 

»***« SHIP t 394 »MM- 

BBSS* SHIP « 393 BBBBB 
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i 

DinCNSION NATH 
?.0 

RIDDER. fROR SSPP 
9997.0 

NMPR TYRE DISR 
575.0 9999.0 49.0 

ROAR RDI A ASHR 
57.0 9977.0 9999.0 

LDRX LOAX IFAH 
9999.0 254.0 31.A 

RDST EMGN RROR 
9997.0 9999.0 1.0 

DRRT TRIM »Ult 
7.4 11.0 9999.0 

LATA LCAX IMUV 
29.5 0.0 9999.0 

DOIS SSHP SRRH 
'99.0 19.4 9999.0 

TRLC 
99.0 

fC 
I 
» 

-ruRHTHS—-sm—stuf—Horn—»rnn—mn—imn—ftfh- 
14.0 9999.0 35.0 5.2 9999.0 9999.0 9999.0 
14.0 9999.0 -35.0 5.5 9999.0 9999.0 9999.0 

• 
• 
• 

STOPPING SPDS SHPS RUDS TDIS HRCH SRCH TIHS TIMR 
IS.4 100.0 0.0 9979.0 9999.0 12.2 9999.0 9«,99.0 

* 
• 
• PMt» SHIP 1 594 «Mt* 

: DIMENSION NATN NMPR TYPE DISR l.*PX LOAX BEAM DRFT TRIM PULP DDIS SSHP SRPH 
9.0 594.0 9977.0 41.0 7777.0 223.0 31.0 11.4 3.0 7999.0 9999.0 14.5 9999.0 

»» 
«0 

? 

RUDDER» PROP SSPD RDAR PDIA ASHP RDST . EHON PROP LATA LCAX UHHV TRLC 
7999.0 34.0 7777.0 7777.0 7777.0 7779.0 1.0 11.I 0.0 9999.0 9999.0 

«• 
19 
<• 

STOPPING SPDS SHRS RUDS TDIS HRCH SRCH TIHS UHR 
14.0 100.0 0.0 9999.0 9999.0 24.5 9999.0 9999.0 

" 

• • 

15.0 ioTTö o.0~T»997F"9$?9.ö ?2.S 999?.TT55*75 

.. **i**'5HlR I _597 Ãiâli * ' 

I*»! 
>. I'IHrw'JION HATH NMPR TYPE DISP LPRX LOAX PFAM DRFT TRIM PULP DOIS SSHP SRPN 
V- ~ ~ 9.0 '597.0 9999.0 44.TTr99.f~ 21TTÕ Î1.0' llTS 3.0'>999.0 44.Ô 15.T'*999.0 

V 

RUDDER. PROP GCPD RUAR R DI A ASHR RDST EN6N 
9977.0 "■ 34.0 9997.0 999?.C "9797.0 9999.IT 

r nur 

i n> —n .4- 
LCAX WNUU TRLC 
0.099?970 9999.0' 

TURNING SRPT SRPF RUPT APVT TRNT PIAT FRPM 
11.0^77.0— 35.0-r;TT99970"999?.'O' 797770- 
14.0 9999.0 -35.0 S.8 9999.0 9999.0 9999.0 
14.0 9779.0 35.0 4.2 9999.0 9799.0 9999.0 

"14.0 979975 r35.0 '5.8'9v9975'9999.0 99Tf.T' 

TmTTwrmwTfiiT 

DIMENSION NATH NMPR TYRE DISP LPPX LOAX PFAM DRFT 
975 59Î75T97975 IT2 .TTTrV .'<5 Î4T70-STTl-nTT 

TRIM PULP 0D1S 
5 ."0T999.Tr 9999.0" 

SSHP SRPH 
“2274 9999.0' 

ITT 
!ul 

RUDDER» PROP SSRD RDAR RDIA ASHR RDST ENON PROP LATA 
-997975- -5475^999.9-999970-9999-. 5-999970-TO-rSTTT 

TURNINO SPDT SPDF RUDT AOUT TRNT DIÄT FRPM 
-1479-997970-35.9-10.4^9979 70 799970 '997970- 

14.0 9999.0 -35.0 

LCAX UMUV TRLC 
~ 975 999970—999'TIT 

8.2 9999.0 9999.0 9999.0 

TWrTnO-SPB5-SHF3-HIJOS-TOTS-HJrtff—SUCH-711«-TTTIJr 
14.5 100.0 0.0 9999.0 21.0 1.4 9999.0 9999.0 

StPPt SHIP P 599 PttPt 

-fÎMlÏÏSlÔN nãTm—ñmíJT" 
9.0 599.0 

“Tyfï—steh—n¡«—cwr 
2.0 243.0 311.0 9999.0 

Tfwr 
47.2 

Turr 
19.0 

TUTU-TOC*-BUT*-SSW 
0.0 9999.0 243.0 20.0 

TRPir 
SS.o 

itüooeH. ruf—ssnr 
9999.0 

TOSR- 
78.0 

wnr 
8.8 

TSffF—Rtisr 
21.0 9999.0 

EHBH 
1.0 

Tirar 
1.0 

TSTVr 
20.2 

TCTrs—DNBv—nrnr 
0.0 9999.0 9999.0 
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TUhNING SrDT SPDF RUDT 
15.0 ?*??.0 35.0 
15.0 9999•0 -35.0 
15.4 9799.0 35.0 
10.0 9999.0 -35.0 

ADVT TRNT DIRT FRRH 
11.4 9999.0 9999.0 9999.0 
13.7 9999.0 9999.0 9999.0 
10.0 9999.0 9999.0 9999.0 
11.0 V999.0 9999.0 9999.0 

F 
il 

STOPPING SPPS SHPS RUPS TPIS HRCH SRCH TIRS TIHR 
9.0 100.0 0.0 9999.0 26.1 9999.0 20.1 9999.0 
4.2 100.0 0.0 9999.0 0.2 9999.0 10.0 9997.0 

0 
• 
• 

IS.9 100.0 0.0 9999.0 50.0 9999.0 22.5 9999.0 

V 
0 
» 

4444« SHIP 6 600 44444 

OIHCNSION NATH NHBR TYPE OISP LBPX LOAX BEAR BRFT TRIH BULB BOIS S8HP SRPR 
.. 9.0 400.0 2.0 132.0 2*770 9999.0 4071 1476 17¢ 9999.0 132.0 23.1 114.0- 

"1 
RUOBCR. PROP SSPP RPAR PBIA ASHP ROST EHGN PROP LATA LCAX UNUV TRLC 

•> 9999.0 55.0 7.2 9999.0 9999.0 3.0 1.0 9999.0 0.0 9999.0 9999.0 

“i 
•• STOPPING SPPS SHPS RUIS TDIS HRCH SRCH TIRS TIHR 
••I 14.7 100.0 0.0 9999.0 24.6 9999.0 10.0 9999.0 

p 44944 SHIP 4 601 4444* 

•• _ _ OIrtEMSIOH NATH NHBR TYPE DISP_LOPX I.OAX_REAH_ORPT TRIH OUI»_OBIS OSHP SRPH 
r 9.0 601.0 2.0 ” 124.0 242.0^999.0 40.0 13.0 O.OT»»».» 124.0"lÎ.ï ll4.0 " 
a» 

• •_Rl'tinCR. PROP SSPP _RtAR_PPIA ASHP_RP8T EHQH PROP_LATA_LCAX_UNUV_TRUE_ 
r 9999.0 55.Õ 7.2' 9999.0 999970 3.0 l70 9999'.0 Õ.0 9999.0 99f9.0 

_TURNIMG SPOT SPPF RUPT APVT_TRHT OIAT FRPH 
*• 16.0 9999.0 “35.0 9999.0 9999“.0“ 770”9999.0 
.• 9979.0 9999.0 -35.0 9999.0 9999.0 0.7 9999.0 

stopping SPPS 
14.6 

SHPS 
100.0 

RUPS rois 
0.0 9999.0 

”HRCH 5SÕT 
29.2 9999.0 

"nsi—riiir 
10.0 9999.0 

44444 SHIP 4 602 44444 

! ■ 
or 

'..i 

OIHCNSION 

RUPPCIi • PROP 

NATM 
9.0 

SIRTr- 
602.0 

TŸTT* 
2.0 

nsTsr 
136.0 

“TTfS-tw 
269.0 9999.0 39.0 

■wr 
15.1 

“mu—«orr 
3.0 9999.0 

“D1H 
134.0 

“OÏHT" 
23.1 

“*»nr 
114.0 

SSPP 
9999.0 

RPAR 
59.0 

TPIA SShP Rffiff EHGN 
7.2 9999.0 9999.0 9999.0 

TKÓF CÂÎA 
1.0 9999.0 

TESS-üñüv-nfCE” 
0.0 9999.0 9999.0 

TURNING 

:4’! 

/<—N 
44444 SHIP 4 403146466 

oinNouti-'HATH 

SPPT SPPF RUDT APWÎ TKÄT ÔTÂT ►RPR 
13.5 9999.0 35.0 9.3 9999.0 9999.0 9999.0 

_13_.5 9V99.0 -35.0 9.» 9999.0 9999.0 9999.0 

NNBR 
9.0 403.0 

TYPE DI8P LOPX LOAX OEAR PRIT TRIH BULO BBlt 88HP 8RPR 
»».0_10.0 10.0 9999.0 136.0 23.1 114.0 

RUBBER. PROP SSPP 
_9999.0 

RPAR 
59.0 

PPIA ASHP ROOT EHGN 
7.2 9999.0 9999.0 9999.0 

PROP LATA 
1.0 9999.0 

LCAX MKNV TRLC 
0.0 9999.0 9999.0 

Vi 
STOPPING SPPS SHPS 

13.5 100.0 
RUBS THIS 
0.0 9999.0 

HRCH SRCH 
32.2 9999.0 

TIRO HR* 
, Hi» 

44464 SHIP » 300 46646 
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DIlKmjON MATH NMBR 
14.0 300.0 

me DISP LBPX LOAX 
3.0 93.0 240.0 233.0 

(FAN DAFT 
33.0 13.7 

TRIM 
2.0 

BULO DOIS SSMP SRPN 
i.o ta.o 20.7 ua.o 

RUDDCR» TROP SSPB ROAR P01A 
14.0 9999.0 9999.0 

ASHP 
17.0 

RD8T 
2.0 

CNQM 
3.0 

PROP 
1.0 

LATA 
13.0 

LCAX 
0.0 

UNUV 
3.0 

TRLC 
2.0 

c: 

TURRIMO SPOT 
14.3 

“1371 

8PBF RUDT 
3.0 -33.0 

“4To—ï3.r 

ADVT 
8.4 

“8~ro~ 

TRMT 
3.2 
1.4 

B1AT FRPH 
9.0 9999.0 
B .49999.0- 

itmit^hTp* rsoi****« 

P1HEMS10H_MATH MHBR 
14.0 loiro- 

TTPt 
~r.t 

DI8P LBPX_LOAX 
■sa ;o”ï4tf7ff—ïss: r 

BF AH DRFT TRIM 
“470- 

bulb 
“1.0 

BI*1S 
saror 

SBMP 8RPH 
'207*7' 118.0' 

RUBBER. PROP 

TURNING 

SSPB KBAR PBIA 
-ir.5'W»7i“»99"97r 

ASHP 
1770- 

RBST 
57TT 

EHON 
x.or PROP 

-170- 
LATA 

TTTV 
LCAX 
—OTO" 

UNUV 
T70“ 

TRLC 
“770- 

SPBT 
“rn¬ 
is.s 

SPBF 
170- 

RUBT 
1570- 

4.0 -33.0 

ABUT 
—arr 
7.a 

TRMT BIAT 
—770» 

FRPH 
070179070- 

1.4 4.9 9999.0 

***** SHIP I 302 *(•*( 

' 0ÍHENSÍÕM ' ' 'NATH ' “NHB* TfPÍ BIS? TMX LOAX 81411 6SFÎ fTTlH BULf WTÏ-»BMP“ *RPH 
14.0 302.0 3.0 43.0 204.0 214.0 30.9 12.3 0.0 1.0 43.0 13.R 11S.0 

-RUBBfRTrOop—ssTB—po1r—FbTã—aTh'P—rb?Y—ThW 
IS.3 9999.0 4.4 13.8 2.0 3.0 

'Fior 
l.O 

TÃ1Ã—LCAX—UÑBO—fRCt- 
II.0 0.0 7.0 9999.0 

fÚRNÍNO* * SPBT 8PBE RUBÍ ' ABUT t*NT Bl AT FRFiT 
14.0 9999.0 33.0 3.3 3.0 9999.0 9999.0 

!>> 14.0 9999.0 -33.0 3.3 3.0 9999.0 9999.0 

I" 

Ë STOPPING 8PBS SUPS RUBS TBIS HRCH SRCH TINS TIHR 
14.0 100.0 0.0 20.0 20.0 9f99.0 7.0 9999.0 

E ***** SHIP * 303 ***** 

Ü DIMENSION NATH NHBR TYPE BISP LBPX LOAX BEAN BAFT TRIM BULB BBIS SSHP SRPH 
14.0 303.0 3.0 11.0 204.0 214.0 30.9 2.3 43.0 1.0 11.0 13.S 118.0 

:: 
RUBBER> PROP SSPB RBAR PBIA ASHP RBST EH8N PROP LATA LCAX UNUV TRLC 

13.3 9999.0 4.4 13.8 2.0 3.0 1.0 29.3 0.0 7.0 9999.0 

:: 
«» 

TURNING SPOT SPBF RUBT ABUT TRNT BIAT FRPH 
14.0 99*9.0 33.0 2.0 2.0 9999.0 9999.0 
lAoO -3d>*9 ¿*0 YYTToO YYYYaQ 

'ITOFPING SPDS SHP3 RUDS TDI8 HRCH SRCH TINS TIHR 

E 
m ITO.T B7B n^l 14.C 9999.8 3.14999.8- 

***** SHIP • 304 *étt* 

DIMENSION NATN NHBR TTPE BISP LBPX LOAX BEAN BRFT TRIM BULB DOIS 88HP SRPH 
88 

i: 

' 14.5 364.6 2.« 11*.» iil.i 3H.S.14.1—11.4 57o“ 1.« 1U.« i8.9 lU.O 

RUBBER. PROP SGPB RBAR PBIA ASHP ROST ENON PROP LATA LCAX UNMU TRLC 
ITT?-49; ï--TTO-S70-ITT-ÏI70-«75-^1194470 

SPOT IPBF RUST ABUT TRNT BIAT FRPH TURNING 
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STOPPING 

13.0 t»?9.0 
13.0 P»T».0 

SPDS SHPS 
14.2 100.0 

33.0 
-35.0 

7.0 
7.4 

3.7 m».0 ?4P?.0 
4.4 »»»».O TfVf.O 

RUBS TDIS HRCH f.RCH 
0.0 *»»».0 t»?*.0 1TH.Q 

TINS TINS 
11.t »*»».0 

«4M« SHIP * 303 »44« 

DIMENSION NATH NNDR 
14.0 303.0 

"TYPE DISP LIP* LOAX 
2.0 111.0 230.0 243.0 

DEAN 
3S.0 

DRFT 
14.3 

TRIN 
0.0 

BULB BDIS 
1.0 111.0 

SSHP SRPH 
24.3 I0T.0 

- 4 

RUDDER> PROP 

-TURNING" 

SSPD 
14.4 

RDAR 
40.0 

PDIA 
7.5 

ASHP 
12.0 

RDST 
2.0 

EHGN 
1.0 

PROP 
1.0 

LATA 
14.0 

LCAX 
0.0 

UNUV TRLC 
1.0 f997.0 

■SP*if "SP'DF-ROTTI-RDUT-TRITT TOT TRFfT 
17.7 9999.0 33.0 5.1 4.1 9999.0 9999.0 
17.7 9999.0 -35.0 3.S 4.4 9999.0 9999.0 

EL. STOPPING SPDS SHPS 
17.9 100.0 

RUBS TDIS HRCH 
0.0 9999.0 30.9 

SRCH TINS TINR 
4.0 11.0 9999.0 

4«t«4 SHIP « 304 ««»« 

ij DIMENSION HATH NNDR TYPE DISP LDPX LOAX BEAN DRFT 
_14.0 304.0 .2 it Uli ¢- --VíiJ- 

RUDDER. PROP 3SPD 
14.4 

RDAR 
40.0 

PBIA 
7.3 

TURNING SPOT SPDF RUDT 
17.7 9999.0 _ 35.0 

“ 17.*7'9999.0 -35.0 

ASHP 
12.0 

ADVT 
_3.8 

5.9 

RDST 
2.0 

EHGN 
1.0 

PROP 
1.0 

STOPPING SPDS _SHPS_ 
¡7.8 100.0 

_RUDS_ _TBIS 
O'.O 9999.Õ 

LATA 
14.0 

TRIN BULB •DD1S SSHP SRPH 

_J>iS_Lî.O._U.tiâ_‘0»*° 

LCAX UHUU TRLC 
0.0_1.0 9999.0_ _ 

TRNT DIÄT FRPN 
4.3_9999.0 9999.0 
474 9999.0' 9999.0“ 

HRCH SRCH TINS TINR 
27.0 11.7 9999.0 

■!!! 

I 
□ 

I 

«««4« SHIP » 307 ««««« 

DINENS ION NATN NNDR TYPE__DI S_P_LDPX L 0 A_X_ DEAN DRFT TRIN BULB DDIS 

RUDDER. PROP 

14.0 307.0 

SSPD RDAR 

T70 42.0 215.0 227.0 

PDIA ASHP RDST ENOJt 
14.4 44.0 

rURNING SPDT_ 3PDF_ 
"17.2 ¢99970 
17.2 9999.0 

7.0 

RUDT 

9.0 

ADVT 

RDST 
_275" 

31.0 

PROP 
1.0 

-3T.0"??99:5-?9T97<r 
-35.0 9999.0 9999.0 

TRNT DIAT 

l.O" 

FRPN 

11.3 

LATA 

0.0 

LCAX 
12.0 9999.0 

1.0 42.0 

UNUV TRLC 
TTr^vo.V 

SSHP SRPH 
19.0 10Í.0' 

~475 999?7Ö" 
4.0 9999.0 

STOPPING SPDS 
17.2 

SHPS 
100.0 

RUDS fits' 
0.0 9999.0 

HRCH SRCH 
23.0 9999.0 

Tins tinr 
10.3 9999.0 

««««« SHIP « 308 «4««« 

DIMENSION 

RUDDER. PROP- 

-TÜSÑIÑO" 

NATN NNDR 
14.0 308.0 

TYPE 
1.0 

DISP LDPX LOAX 
42.0 215.0 227.0 

DEAN 
31.0 

DRFT 
11.3 

TRIN 
0.0 

BULB 
1.0 

DDIS 
42.0 

SSHP SRPN 
19.0 103.0 

SSPD 
14.4 

RDAR 
44.0 

-pDñr 
7.0 

TfSHP- 
9.0 

RDST 
2.0 

TñgT 
1.0 

Trop" 
1.0 

TäTä—¡Tax- 
12.0 9999.0 

WNÜV "TälT 
2.0 9999.0 

■sFDT-SPDF" 
17.0 9999.0 
17.0 9999.0 

-WT—Ãbvf—trñT 
33.0 9999.0 9999.0 

-33.0 9999.0 9999.0 

TTFÄf-FRPir 
3.4 4449.0 
4.3 9999.0 
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orw f mo SFI13 SUPS 
17.0 100.0 

KUOS ID1S 
0.0 ??»?.o 

HRCH SUCH 
18.2 »W.0 

TINS TINR 
10.3 *m.o 

*«»(» Ulllf t 307 **»»* 

MNLNSION NMH NHBR 
14.0 307.0 

ÎTPE 
1.0 

DISP LPPX LOAX 
«2.0 215.0 227.0 

SPAN 
31.0 

ORPT 
11.3 

TR1N 
0.0 

»UL8 
1.0 

»OIS 
42.0 

SSHP SRPN 
lf.0 103.0 

RUM'ER i IROf Sîf t> 
14.4 

ROAR 
44.0 

Pli IA 
7.0 

ASHP 
7.0 

RPST 
2.0 

EIIGN 
1.0 

PROP 
1.0 

LATA LCAX 
12.0 7777.0 

UNUV TRLC 
3.0 7777.0 

TURNING SPOT SPIT 
17.5 779?,0 
17.5 7?7?r0 

RUPT APVT TRNT 
35.0 7979.0 7779.0 

-35.0 7977.0 7777.0 

BIAT FRPN 
*.7 7777.0 

~1.7 777fT0- 

STOPFJNG _ SPPS_ SMPS 
"17.3 10Õ.0- 

RUPS TPIS 
^070-7777.0 ' 

IIRCH SRPH 
T7:*'7“7?”970" 

TINS TINR 
—♦.-«T77T7tf- 

t » • * i -jinn no" tiííf 

Eii 
P1HIN5I0M NAT M_ NNPR 

"iaTO 3f6."6- 
TYPE PISP LBPX LOAX 

“T.O—1778—2T57Í—Î377T 

rupper. rrop_ 

nil NING 

CCMi_ 
14.4 

PPAR 
3370 

PM A 
7.0 * 

ASHP RPST 
- 2.0- 

EHGN 
~nr 

pr an 
-ir.6- 

PROP 
r.o 

PRFT 
TYTT" 

TRIN PUL» DOIS SSHP SRPN 
"«7« r.8 «70 1778 TOJ .0 

LATA LCAX 
12. (T70i7r0" 

HNUV TRLC 
" 2.8~77<TT.7i-- 

5P0T SPOT _ RUPT_ AOUT TRMT 
17.2 9"?9?.Ó 33.0 9997.0 9799.0- 
17.2 9997.0 -33.0 9997.0 7777.0 

MAT FRPN 
3.« 7777.0- 
4.4 7777.0 

STCPPING r.PPij 
17.2 

“shPS' 
100.0 

R'OP'S" fPlS" 
0.0 7777.0 

’ HRfiN ÏRCfl TTnS- TinIT 
17.4 9777.0 7.3 7777.0 

•4*4* SHIP t 311 «»It» 

“I 
PTnENSTOH HATH MHPK-TYPC-OTSP-CPPX—VOAT-SFATi-DRF1-TRIK BIJU1 "DOIS SSHP -“SRPN 

14.0 311.0 1.0 33.0 222.0 217.0 13.3 13.2 0.0 1.0 33.0 21.7 114.0 

-RTPPttrr-ptôT-55Mi-mR-PDT*-ASHP-RUST-CUBIT 
17.0 48.0 4.7 21.7 2.0 1.0 

prop—nr,*—nrcT—bnuv—rwnr 
1.0 13.0 7777.0 2.0 7777.0 

TürïïïSô-sri.T-gF5r—FutiT-ÃWT 
17.4 7777.0 33.0 7.4 
17.« 7777.0 -35.0 7.0 

írnt—STITT—r*»r 
3.4 7777.0 7777.0 
4.3 7777.0 7777.0 

STOPPING SPOT SHPS 
17.4 100.0 

RODS TDIS 
0.0 7777.0 

HRCH 
34.3 

SRCH 
3.0 

TINS TINR 
3.3 7777.0 

tf(M SHIP 4 312 t»t*t 

DIMENSION NATH NNPR 
14.0 312.0 

TYPE 
1.0 

MSP l.PPX LOAX 
74.0 251.0 237.0 

IF AN 
34.0 

DRFT 
12.4 

TRIH 
0.0 

OUI I 
1.0 

0010 
74.0 

SSHP SRPN 
20.1 114.0 

RUOPCR. PROP SSPD 
14.2 

ROAR 
32.0 

POIA 
7.0 

ASHP 
20.1 

RPST 
2.0 

CNGN 
1.0 

PROP 
1.0 

LATA 
14.0 

LCAX 
0.0 

UNUV TRIG 
4.0 7777.0 

TURNING SPOT SPDF 
14.7 777?. if 15.5 7777 

3P03 SHPS 

RUDT 
35.0_ 

= 33-.0 

RUBS 

ABUT 
J2.0 
lF.O_ 

TOII 

TRNT MAT FRPN 

4.4 7777.0 7777.0 

HRCH SRCH TIRO STOPPING TINR 
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19.7 100.0 0.0 «Vft.O 10.9 fttf.O 0.2 9977.0 

MM« SHIP * 313 MM* 

niHENSlOW MAT H_MHO* 
7.0 313.0 

TYPE DISP LEPX L0»X «FAH POfT TR1H »UL0 DOIS 9SMP 
2.0 241.0 311.0 329.0 47.0 19.0 0.0 1.0 241.0 20.0 

_SRPH_ 
89.0 

RUDDER. PROP 8SPD »DAR_PDIR RSHP RD8T EMOU PROP LRTR tCRX MHMV TRLC 
19.0 70.0 0.0 21.0 2.0 2.0 1.0 19.0 -10.0 2.0 1.0 

TURN1HG SPDT SPDE RUDT ROOT_TRJU_Clâl_EÄEJL 

«_ 
K»; 

hi 

19.0 9979.0 39.0 10.4 9977.0 11.9 9999.0 
19.0 9999.0 -39.0 12.9 9999.0 10.1 9999.0 

_10.0_9979.0_39.0_10.0 9979.J»_ 9.3 9979.0 
19.4 9979.0 39.0 9.8 »999.0 Il.O 9999.0 
19.0 9979.0 20.0 12.2 9979.0 12.9 9999.0 

STOPPING SPDS SHPS 
19.9 100.0 
9.0 100.0 

-Rüïïs—toTs 
0.0 9999.0 
0.0 9999.0 

HRCH 8RCH 
30.0 9999.0 
24.1 9999.0 

TTHi—flHir 
22.9 9999.0 
20.1 9999.0 

4.2 100.0 0.0 9999.0 8.2 9999.0 10.7 9999.0 

210-240_smi RU02 0VS1_OVSE OVSU KPRH TPRH_ 
19.0 20.0 13.9 13.3 9999.0 9999.0 9999.0 9999.0 

***** SHIP I 314 «*«** 

_niHCNSIOM_NATN_NNÍP 
9.0 314.Ó 

_TYPE_ 
2.0 

_P1SP_ 
132.0 

1 «PX 
242.0 

_kOA>L 
279.0 

_PEAH_ JRET 
41.0 14.4 

_TR'H_ 
0.0 

JULR. 
1.0 

DDIS_ 
'132.0 

SSMP 
23.r 

SRPH 
114.0 

RUPDEP. PTílP SSPD RDAR_PD IA «SMP RD8T_ENGN__ PROP _LATA_ LCAX UNUV TRLC 
... o 55-¿ -/.1 9999.0 ' r.O '2.0 "liO“ '12.0 -8.0 2.Õ 9999.0 

TURNING SPDT SPDF RUDT ADUT TRNT DIAT FRPH 
ló.i 9»«9.Õ IS.T“f9'99.'5 9777.0 9.4 9Í7ÍTÕ 
14.9 9999.0 -33.0 9999.0 9999.0 10.2 9999.0 

STOPP INÒ TPÕS SHPS RÏÏDS t"DÏ S HRCH SRCH MHÍ fÍHR 
14.7 100.0 0.0 9999.0 24.4 9999.0 10.3 9999.0 

lü 
•r 

I 
«• 

M3; 

rtttt SHIP • 315 ***** 

DIMENSION ÑÁTÑ ÑHBR TYPE DISP ï BPX LÕÃX DF AH DRFT TR1H ÍÜLÍ DÎT S 8SHP SRPH- 
9.0 319.0 2.0 124.0 242.0 273.0 41.0 13.7 2.0 1.0 124.0 23.1 114.0 

RÜDÔÎF.-p'R'ÔP—SSPT-RDAR-PÏTS-ä$hP—rB5ï-EhîTm-FRW-n»T»-CCXÏ-Binro-met- 
14.0 33.0 7.1 9999.0 2.0 2.0 1.0 12.0 -D.0 3.0 9999.0 

"TURnTNG SPDf SPÍF (TiJdT aDwT trhT diaT TRpiT 
14.0 9999.0 33.0 9999.0 9979.0 9.4 9999.0 

_14.0 9999.0 -33.0 9999.0 9799,0 10.4 9999.0 

STOPPING SPDS SHPS 

_l-4 

RUDS TDIS 
0.0 9999.0 

HRCH SRCH 

-2T.2 MîsJL- 
TINS T IHR 
10.» 99.99.8 

-.. »**«» SHIP « 314 MM» 

DIHENSION NATN NHDR 
_9.0 314.0 

TYPE DISP IDPX LOAX 
2.0 134.0 249.0 202.0 

DEAN 
39.0 

DRFT 

JhJL 
TRIH 
2.0 

DULD DOIS 
1.0 134.0 

98NP 
23.1 

SRPH 
114.0 

SSPD RDAR PDIA ASHF 
13.3 39.0 7.1 9999.0 

RDST 
2.0 

ENON 
2.0 

PROP 
1.0 

LATA 
12.0 

LCAX 
-0.0 

UNUU TRLC 
3.0 9999.0 

RUDDER. PROP 
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TURNING SF'OT 5F0F 
13.3 m?.o 
13.3 »»?♦.© 

RUDT AOUT TRNT 
35.0 V.2 *»»».0 

-35.0 f.« tm.o 

DIÄT FRPH 
11.1 f999.0 
10.9 9999.0 

FiiiG'Dttr.TinjP " -'SSFli RPÃIf F OTS Âfkt ROST IW» TRÖF'“ LaT* CC**" UNÜQ twcc 
15.0 78.0 8.8 9999.0 2.0 2.0 1.0 23.0 -10.0 2.0 9999.0 

■SrtfFlNO-SFt'S SHFS—RTJOS ■ Thtï MS'Crt* 'SRCH TThs TTHR- 
15.0 100.0 0.0 »»?f.O 2?.4 »?»».0 13.3 »f»*.0 

»* »»»$« SHIP * 310 ***** 

ï 

pinCNilON HATÍJ -TYPE “orsp OP« CBSÏ »Mn ORFT TRI« BULB DP IS SSMP SNFB 
0.0 310.0 2.0 225.0 305.0 323.0 47.0 13.4 2.0 1.0 223.0 30.4 80.0 

IV 
•0 

•• 

-KUIiDEftrPROP-Wir PDA*-PÜIA“ ASMP RDST—TWGH PRÜF lat« tCAX Hnyv IM-Ü 
15.3 ?0.0 ?.l 2*0 2oO loO 15oO -f*0 3.0 tOfO.O 

-Tümrnre—■srn—stuf—rddt—Ainn—trht bt»t frftt 
13.3 0000.0 -35.0 8.0 0000.0 10.1 0000.0 
14.0 0000.0 33.0 8.0 9999.0 10.4 0000.0 

•• 
M 
«0 

ÜTo >000.0' -3576 "775 OOffTO rSTfOffTTT“ 
11.5 0000.0 35.0 11.0 «*00.0 11.8 0000.0 
10.4 0000.0 -33.0 11.0 00>7.0 12.1 0000.0 

• 8 
4» 
48 

STOPPING SPOS SHPS KUDS THIS MRCH SRCH TIH8 TIHR 
14.0 100.0 0.0 0000.0 30.4 0000.0 13.2 0000.0 

4» 
8» 

***** SHIP » 320 *•**• 
8» 
0* DMEN6I0N MAIN NHBR TYPE DISP LBPX LOAX BEAR ORFT TRI« »UL» BRI* 88HP •»FH 

8.0 320.0 2.0 220.0 303.0 0000.0 47.0 18.3 0.0 1.0 220.0 0000.0 0000.0 
4» 

c 

RUPDEK. PROP 38PD RDAR PDIA A8HP RD8T FNON PROP LATA LCAX »HNV TRLC 
14.0 0000.0 8.0 0000.0 0000.0 0000.0 0000.0 0000.0 0000.0 0700.0 0000.0 

ZIO-ZAG SRDZ RUOZ 0V81 
U.O 20.0 It.O 

OUSF OV'SU KFRN TRRH PFRO 
20.3 *»t*.0 ft»*.0 Wt.O 
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p bL 

I 

*•*«* SHIP • 121 ***** 

DIMENSION NATN 
e.o 

NHDR 
321.0 

TYPE 
2.0 

DI SP 
120.0 

LtPX LOAX 
305.0 9997,0 

DEAN 
*7.0 

DRFT 

Alä- 

TRIN 
5.0 

•UL> 
1.0 

DPIS SSHP SRPH 
120.0 9**0.Q »?T9.Q 

RUDDER» PROP SSPD RDAR PDIA ASHP RPST ENGN PROP LATA LCAX UNMV TRLC 
_17,0 *997.0 8.9 99*9.0 7*99.0 PTOy.O 7P99.0 ?9??.0 9997.0 VV9P.0 »TPP.O 

ZIO-ZAO SPDZ RIPZ 0WS1 OVSF OWSU KPRM TPRM PERD 
_8.0 10.0 20.0 21.0 9999.0 9999.0 9997.0 9999.0 

««»«» SHIP « 122 »»««» 

DIMENSION NATN NHBR 
SO -122.0. 

TYPE 
2.0 

DISP 

-LULO. 
LBPX LOAX DFAM DRFT TRIM BUL* DOIS SSHP SRPH 
259.0 9999.0 9999.0 9999.0 9999.0 9999.0 113.0 19.0 9999.0_ 

RUDDER. PROP SSPD RDAR 
U.3 9999.0 

PDIA 
7.5 

ASHP 
9.0 

RDST 
2.0 

ENGN 
1.0 

PROP LATA LCAX UHUU TRLC 
_1.0 9999.0 9999.0 9999.0 9999.0 

STOPPING SPDS 
1A. 3 

SHPS 
_100_.iL 

RUDS 
0.0 

TDIS MRCH 
30.5 9999.0 

SRCH 

—LL-J_ 

TIMS TIMR 
12.7 9999.0 

«»»»» SHIP * 323 «»««» 

DIMENSION NATN NMBR TYPE DISP LBPX LOAX BFAH DRFT TRIM DULD DPIS 
-Saft_lîi.-O_L-5_09.P_ 237.0 9999.0 9999.0 9999.0 999?.0 999?.j-75JL 

SSHP 8RPM 
22.8 9999.0 

RUDDER. PROP SSPD RDAR 
14.2 9999.0 

PDIA ASHP 
_I9.0_ 

RPST 

_2iO_ 

ENGN PROP LATA LCAX UNMU TRLC 
_1,0 9999.0_9?99_.0_99_9_9.5P_99_99_.p_ 

STOPPING SPDS 
14.2 

SHPS 
100.0 

RUDS 
0.0 

TDIS 
20.4 

HRCH SRCH 
17.2 9999.0 

TIMS TIMR 
8.0 9999.0 

¡’•I 

n d 
»«»«» SHIPJ 324 *»»««_ 

DIMENSION NATN NMBR 
_8.0 l-M.O 

TYPE DISP LBPX LOAX BEAM DRFT TRIM BULB DDIS SSHP SRPH 
2.0 137.0 257.0 9999.0 9999.0 9999.0 9999.0 9999.0 114.0 28.0 9999.0 

■•'I 

K 
fi 

RUDDER. PROP SSPD RDAR PDIA ASHP RDST ENGN PROP LATA LCAX UNUU TRLC 
_17.0 9999.0 7.2 99>9.0 2.0 1.0 1,0 9999,0 9999.0 9999.0 9999.0 

STOPPING SPDS SHPS RUDS TDIS HRCH SRCH TIMS TIMR 
_17.0 100.0 0.0 33.4 9799.0 9999.0_13.0 9999.0_ 

r 
É- 
Vi 

***** SHIP • 325 ***** 

DIMENSION 

RUPDER. PROP 

NATN 
8.0 

NMBR 
325.0 

TYPE 
2.0 

DISP 
137.0 

LBPX LOAX BEAM DRFT TRIM BULB 
237.0 9999.0 9999.0 9999.0 9999,0 9999.0 

DPIS 
116.0 

SSHP SRPH 
28.0 9999.0 

SFPP RDAR 
17.0 9999.0 

PDIA ASHP 
7.2 9999.0 

RDST 

-■IlS- 
EHGN PROP LATA LCAX UNUU TRLC 

1,0 9999.0 9999.0 9999.0 9999.0 

STOPPING SPDS SHPS 
17.0 100.0 

RUDS 

_0J>- 

TDIS HRCH SRCH 
34.0 9999.0 9999.0 

TIMS TIMR 
14.Q 9999.0 

»»<«« SHIP * 376 »«««» 

NATN NMBR TYPE 
8.0 37A.0 1.0 

DISP LBPX LOAX BEAM DRFT TRIM BULB 
«3.0 233.0 9999.0 9999.0 9999.0 9999.0 9999.0 

PPIS 
95.0 

SSHP SRPH 
24.0 9999.8 

DIMENSION 
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RUDDER. PRO» SSPD RDAR 

????.0 9797.0 

PDI A ASHP 
7.2 9999.0 

RDST 
2.0 

CHON PROP LATA LCAX UMUV TRLE 

1.0 1.0 9999.0 9999.0 9999.0 9999.0 

STOPPMO SPDS SHPS 

_9999.0 100.0 

_**»** SHIP I 377 »»»*« 

DlnCNSION NAIN NNDR 
8.0 377.0 

’*1 

RUDDER. PROP SSPD RDAR 

14.3 9999.0 

STOPPING SPDS SHPS 

14.3 100.0 

tt**t SHIP t 378 ***** 

DIHCNSION NATN NNDR 

_8.0 378.0 

RUDDER. PROP SSPD RDAR 

17.0 9999.0 

STOPPING SPDS SHPS 

17.0 100.0 

RUDS TDIS HRCH SRCH TINS TINR 

0.0 32.5 9799.0 9999.0_12.0 9999.0 

TYPE DISP LDPX LOAX DEAN PRET TRIM BUL* DOIS 
2.0 111.0 213.0 9999.0 9999 0 9999.0 9999,0 9999.0 95.0 

PDI A ASHP RDST EHGN PROP LATA LCAX UNUV IRLC 

7.8 9999.0_2.0_1.0 1.0 9999.0 9999.0 9999,0 9999.0 

RUDS TDIS HRCH SRCH TINS T IHR 

0.0 38.4 9999.0 9999.0 14.0 9999.0 

TYPE DISP LBPX LOAX BEAH DREI , TRIH BULB DOIS 

1.0 71.0 2S3.0 9999.0 »999.0 9999.0 9999.0 9999.0 99.0 

PDI A ASHP RDST EHON PROP LATA LCAX UHUV ' TRLC 

7.8 11.3_2jO_U0_1.0 9999.0 9999.0 9999.0 9999.0 

RUDS THIS HRCH SRCH TIHS T1HR 
0.0 30.3 9999.0 9999.0 11.0 9999.0 

SSHP SRPH 

24.0 9999.0 

SSHP SRPH 

24.0 9999.0 

.. »»*»* SHIP * 379 ***** 

57- 
r 

DIMENSION NATN NhBR TYPE DISP LBPX 'LOAX BE AH DRET TRIH BULB DD1S SSHP SRPH 

8.0 379.0 1.0 41.0 2*53.0 9999.0 9999.0 9997.0 9999.0 9999,0 99.0 24.0 4449.0 
>• 

sa 
RUDDER. PROP SSPD RDAR PDIA ASHP RDST EHGN PROP LATA LCAX UNUV TRLC 

13.3 9994.0 7.R 11.5 2.0 1.0 1.0 9999.0 9999.0 9994.0 9494.0 

STOPPING SPDS SUPS RUDS TDIS HRCH SRCH TINS T IHR 
13.3 100.0 0.0 24.0 9494.0 9944.0 12.0 9999.0 

a» 

te ***** SHIP • 380 ***** 

0« 

Ot 

niHU.SION NATN NHBR TYPE DISP LBPX LOAX BEAN DRET TRIH BULB RPIS SSHP SRPH 

3.0 3ÜO.O 1.0 72.0 232.0 9444.0 4449.0 9999.0 9494.0 4944.0 9944.0 14.8 4994.0 
Ot 

04 

0* 

RUDDER. PROP SSPD RDAR PDIA ASHP RDST EHGN PROP LATA LCAX UHUV TRLC 

14.0 9799.0 4.8 11.t 2.0 3.0 1.0 9999.0 9999.0 9999.0 9999.0 
00 

0» STOPPING SPDS SUPS RUDS TDIS HRCH SRCH TINS TIHR 

14.0 100.0 0.0 23.0 17.2 9.3 10.7 9999.0 

a* 

a» »**4* SHIP • 381 ***** 

a* 

ai 

M 

DIHCNSION NATN NHBR TYPE DISP LBPX LOAX BEAH DRET TRIH BULB DOIS SSHP SRPH 

8.0 381.0 2.0 107.0 247.0 9999.0 9999.0 9999.0 9999.0 9999.0 110.0 21.0 9999.0 
SA 

a* 

V 

RUDDER. PROP SSPD RDAR PDIA ASHP RDST CHON PROP LATA LCAX UNUV TRLC 

4494.0 4994.0 7.2 21.0 2.0 3.0 1.0 4444.0 4944.0 9494.0 4444.0 

STOPPING SPDS SHPS 

9999.0 100.0 

RUDS 

0.0 
TDIS HRCH SRCH TINS TIHR 

30.• 9999.0 9999.0 14.0 9999.0 
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••*«* SHIF « 132 ***** 

niHLNSlDN NATN Nn»R 

. .^-.0 -<? ■ 
TYPE DI8P 
1.0 T»*y,0 

l.»PX LOAX lEAH DRFT TRIM »UL» PPIS 
212,0 f**?.0 9997■ 0 ***».0 T?y*.0 y*??.o mt.Q 

SSMP SRPH 
17,♦ Ttyt.o 

RUDDER, PROP RSRD RDAR PDI A A8HP RD8T CNDN 
_7999,0 P?99.0 9979.0 17,A 2,0 3,0 

PROP LATA LCAX UMUV TRLC 
1.0 9999.0 9999.0 9999.0 9999.0 

STOPPING SPDS 
_9979.0 

SHPS 
100.0 

RUDS 
0.0 

TDIS HRCH 6RCH 
19,0 9999.0 9999.0 

TIMS TINR 
7.3 9999.0 

*»»88 SHIP « 3J3 .****»_ 

DIMENSION NATN NM*R 
__. 0_381.0 

TYPE DISP L8PX LOAX »FAN DRFT TRIM BUL» DPI8 
- 1.0 9999.0 240,0 9999.0 9999.0 9999.0 9999.0 9999.0 9999.0 

S8HP 8RPN 
20.7 9999.0 

RUDDER. PROF SSF D RUAR 
_9999-0 9999.0 

PDIA ASHP RDST • ENON PROP LATA LCAX UNUV TRLC 
-lii 21±Z__1±5_1.0 9999.0 9999.0 9999,0 9999.0 

STOPPING 2PDS CMPS 
_9990.0 100,0 

RUDS 
¢.0 

TDIS HRCH SRCH 
32.7 »999.0 9999.0 

TINS TIMR 
11.« 9999.0 

»»*«* SHIP « 3!<„*•***__i 

DIMENSION MATH NM8R 
0.0_111.0 

RUDDER • t'ROF 

STOPPING 

'TYPE 
1.0 

DISP LDPX LOAX BEAN DRFT TRIM BULB 
¿S.0 204.0 9999,0 9999.0 9999,0 9999.0 9999.0 

DDIS 
54.0. 

SSHP SRPM 
13.8 9999.0 

SCPD RDAR 
14.0 »994.0 

PDIA 
4.4 

ASHP 

J3JL 
SPDS SHPS 
14.0 100.0 

RDST ENON 
3.0 

PROP LATA LCAX UMUV TRLC 
1.0 9999.0 9999.0 9999.0 9999.0 

RUDS TDIS 
0.0 9999.0 

HRCH SRCH 
20.0 9999,0 

TINS TIMR 
7.0 9999.0 

***** SHIP » 385 ***** 

DIMENSION NATN NMER 
8.0 385.0 

TYPE 
1.0 

DISP LRFX LOAX BEAM DRFT TRIM BULB 
11.0 204.0 9999.0 9999.0 9999.f 9999.0 9999.0 

DBI8 
34.0 

SSHP SRPH 
13.B 9999.0 

RUDDER. PROP SSPD RDAR 
14.0 9999.0 

PDIA 
4.4 

ASHP 
13.8 

RDST 
3.0 

ENGN 
3.0 

PROP LATA LCAX UNUV TRLC 
1.0 9999 0 9999.0 9999.0 9999.0 

STOPPING SPDS ÎMPS 
14.0_100.0 

RUDS TDIS 
0.0 9979.0 

HPCH SRCH 
)4.2 9999.0 

TIPS TIMR 
5.1 9999.0 

§ 

St> 
Vi 

«»««« SHIP « 3S_4 ««««« 

DIMENSION NATN 
8.0 

MMDR 
3*14.0 

TYPE 
2.0 

DISP I BPX LOAX BF AM DRF T TRIM BULB DDIS 
114.0 241.0 9999.0 9999.0 9999,0 9999,0 9999.0 9999.0 

SSHP SRPM 
IS.9 9999.0 

RUDDER, PROP SSPD RDAR 
14.2 9999.0 

PDIA 
4.7 

ASHP 
15.0 

RDST 
2.0 

ENGN 

--3^. 

PROP LATA LCAX UNUV TRLC 
1.0 7999.0 9999.0 9999.0 9999.0 

E.TOPPING SPDS SHPS 
14.3 100.0 

RUDS TDIS HRCH SRCH 
0.0 9999.0 9999.0 9999.0 

TIMS TIMR 
11.9 9999.0 

»»♦«» SHIP « 307 <»«»« 

NATN 
S.O 

NHDR 
387.0 

TYPE 
3.0 

DISP 
111.0 

(SPX LOAX BPAM DRFT TRIM BULB 
330.0 9999.0 9999.0 9999.0 *999.0 9999.0 

DOIS 
93.0 

SSHP SRPH 
34.S 99*9.0 

DIMENSION 
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RUDDtR. PROP SSPD ROAR PDIA ASMr 
17,9 9799.0 7.5 12.0 

ROST 
2.0 

CHON PROP LATA LCAX UMW TRLC 
1.0 1.0 9999.0 9999.0 9999.0 9999.0 

STOPPING SPDS 5MP8 
17.9 100.0 

m 
!•' 
It 

I. 
II 

It 

!»JL*SHIP t 383 >>♦>>_ 

niMENSICm NATN NH6R 
_n.o 39B.0 

RtltiDER. PROP SSPD ROAR 
17.3 9997.0 

STOPflND GPOS SHPS 
17.R 100.0 

»*»** SHIP * 389 ***** 

DIMENSION NATN MHBR 
_ 3.0 389.0 

it1 RUDDER. PROP CSPO RDAR 
¡ti;_17.2 9979.0 

Runs THIS HRCH SRCH 
0.0 9999.0 30.9 9999.0 

TIMS TIMR 
11.0 9999.0 

TYPE DISP l.RPX LOAX IFAM DRFT TRIM PULI DOIS SSHP SRPA 
2.0 62.0 2-.0.0 9999,0 9999.0 9999.0 9999.0 9999.0 92.0 2*.8 9999.0 

PDIA ASHP RDST CHON PROP LATA LCAX UMUV TRLC 
7.5 12.0 2.0_1.0_1.0 9999,0 9999.0 9999.0 9999.0_ 

RUDS TDIS HRCH SRCH TINS TINR 
0.0 9999.0 27.0 9999.0 11.7 9999.0 

TYPi DISP I.IPX LOAX DEAN DRFT TRIM IULI DOIS SSHP SRPH 
*•0 62.0 215.0 9999.0 9999.0 9999.0 9999.0 9999.0 <9.0 19.0 9999.0 

PDIA ASHP RDST CHON PROP LATA LCAX UNUV TRLC 
7.0 9.0 2.0 1.0 1.0 9999.0 9999.0 9999.0 9999.0 

.. STOPP I NO SPDS SHPS RUDS TDIS HRCH SRCH TINS TINR 
>•_t 7i2_ 100.0 0.0 7999.0 23.0 9979,0 10.3 9999.0 

*>•*♦ SHIP » _3J'i ***** _ 

DIMENSION NATN UMPR 
R.O 370.0 

TYPE DISP I IPX 4.0AX IFAM DRFT TRIM PULS DDtS SSHP SRPH 
1.0 62.0 213.0 9777.0 7777.0 7777.0 7777.0 7777.0 *7.0 19.0 9999.0 

n 
>t| RUDDER. PROP SSPD RDAR PRIA ASHP RDST ENON PROP LATA LCAX UNUV TRLC 
»! li.7 7777.0 7.0 9.0 2.0 1.0 1.0 9999.0 9999.0 9999.0 9999.Õ 
1« 

>S 

10 

STOPPING SPDS SHPS RUDS TDIS HRCH SRCH TIMS TIHR 
16.9 100.0 0.0 7779.0 18.2 9977.0 10.1 7999.0 

1» 

10 

10 

OR 

0« 

• 1 

***** SHIP * 391 ***** 

DIMENSION NATN NNPR TYPE DISP LTPX LOAX SCAN DRFT TRIM PULI DOIS SSHP SRPH 
0.0 371.0 1.0 62.0 215.0 7777.0 7777.0 7777.0 97*7.0 #777.0 47.0 19.0 9999.0 

1rs, 

RUDDER. PROP SSPD RDAR PDIA ASHP RDST EHON PROP LATA LCAX UNUV TRLC 
17.3 2777.0 7.0 7.0 2.0 1.0 1.0 7979.0 9999.0 9999.0 9999.0 

:: 
STOPPING SPDS SHPS RUDS TDIS HRCH SRCH TIHS TIHR 

17.3 100.0 0.0 9779.0 9779.0 »999.0 9.7 9999.0 
40 

•• 
R! ***** SHIP « 392 ***** 
SJ 

*1 
*• 

DIMENSION NATN NNDR TYRE DISP 1SPX LOAX SEAH DRFT TRIH MILS DDIS SSHP SRPH 
8.0 372.0 1.0 62.0 215.0 7777.0 7777.0 7777.0 7997.0 7999.0 49.0 19.0 9999.0 

ss 

»* 

V: 
RUDDER. PROP SSPD RDAR PDIA ASHP RDST EHON RROR LATA LCAX UNUV TRLC 

17.2 9999.0 7.0 9.0 2.0 1.0 1.0 9999.0 9999.0 9999.0 9999.0 

STOPPING SPDS SHPS 
17.2 IOC.G 

'UDS TDIS 
0.0 9999.0 

HRCH SRCH 
17.4 9999.0 

TINS TIHR 
9.3 9999.0 
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t»«*» SNIP t 393 ***** 

niMCNSION NATN NMPR 

n.O 393.0 

TTPE 

1.0 

DISP LRPX LOAX PfAH ORFT TRIH PULP 
7*.0 2?2.0 9999.0 9999.0 799?.0 9999.0 9m,g 

DOIS 
*4.0 

SSHP SRPM 
21.9 99*9.0 

RUPDERt PROP SSPP KPAR 
17.A 9999.0 

APIA ASHP 

-Sill. 
ROST 

i.g- 
EHGH 

—liS- 

PROP LATA LCAX UNUV TRLC 
1.0 9999,0 9999.0 999?,9_?999.0_ 

STOPPING SPDS SUPS 

17.» 100.0 
RUBS TDIS 
0.0 9999.0 

HRCH SRCH 
3A.5 9999.0 

TINS TIHR 

*»»»* SHIP ♦ 39« »«««« 

DIHCHSION MATH HHPR TYPE DISP LPPX LOAX PEAN PRET TRIH PULP DAIS SSMP SRPH 

6.0 394.0 1.0 74.0 239.0 9999.0 9999.0 9999.0 999».O 99V9.0 76.0 20.1 9999.0 

RUDDER. PROP SSPO RDAR PDIA ASHP RDST EHGN PROP LATA LCAX UNUV TRLC 
_15.7 9999.0 7.0 20.1 2.0 » 3.0 1.0 9999.0 9999.0 9999.0 9999.0 

STOPPING SPDS SHPS 

15.7 10^,0 

RUDS TDIS 

¢.¾. 

HRCH SRCH 

_L3.v3 9?y?to_ 

TINS TIHR 

8.3 m*,0 

A***.*_SHIP_* 393 ««««» 

DINENS10N 

RUDDER. PROP 

MATH NHDR 
S.O 395.0 

SSPO RDAR 
17.3 9999.0 

TYPE 
1.0 

DISP 
A3.0 

LPPX LOAX DEAN DRFT TRIH PULP 
215.0 9999.0 9999.0 9999.0 9999.0 »999.0 

DDIS 
33.0 

PDIA ASHP 

4.1 13.S 

RDST 

2.0 
EHGN 

3.0 

SSHP SRPH 

13.S 9999.0 

PROP LATA LCAX MMUV TRLC 

1.0 9999.0 9999.0 9999.0 9999.0 

STOPPING SPDS SHPS RUDS TDIS HRCH SRCH TINS TIHR 
_17.5 100.0 0.0 9999.0 9999.0 9999.0 9799.0 9999.0 

H 

ti. 

***** SHIP * 394 ***** 

DIHENSION NATN NHDR 
S.O 394.0 

TYPE 
1.0 

DISP LPPX LOAX SEAN DRFT TRIH PULP 
53.0 213.0 9999.0 9999.0 9999.0 9999.0 9999.0 

DDIS 
20.0 

SSHP SRPH 

13.0 9999.0 

RUDDER. PROP SSPD RDAR 

_ 17.3 9999.0 

PDIA 

4.1 

ASHP 

13.0 

RDST 

2.0 
EHGN 

3.0 

PROP LATA LCAX HNUV TRLC 
1.0 9999.0 9999.0 9999.0 9999.0 

STOPPING SPDS SHPS 
17.3 100.0 

RUDS TDIS HRCH SRCH 
0.0 9999.0 9999.0 9999.0 

TINS TIHR 
7.4 9999.0 

..1 »«««« SHIP « 397 »«*«« 

1» 

!«• 

DIHENSION NATN NHPR TYPE DISP LPPX LOAX DEAN DRFT TRIH PULP DDIS SSHP SRPH 

0.0 397.0 1.0 45.0 220.0 9999.0 9999,0 9999.0 9999.0 9999.0 40.0 12.4 9999.0 

F 
|T RUDDER. PROP SSPD RDAR PDIA ASHP RDST EHGN PROP LATA LCAX UNUV TRLC 

14.0 9999.0 5.7 12.4 9999.0 3.0 1.0 9999.0 9999.0 9999.0 9999.0 

d STOPPING SPDS SHPS RUDS TDIS HRCH SRCH TINS TIHR 
14.0 100.0 0.0 9999.0 9999.0 9999.0 11.3 9999.0 

t: 
V: ***** SHIP * 390 ***** 

A 

HATH NHPR TYPE 

0.0 390.0 1.0 

DISP 

39.0 

LPPX LOAX PEAK DRFT TRIH PULP 

220.0 9999.0 9999.0 9999.0 9999.0 9999.0 

DDIS SSHP SRPH 

40.0 12.« 9999.0 
DIHENSION 
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***** SHir * 404 ***** 

DIMENSION NATM 
8j0 

NMBR 
404.0 

TYRE 

.1.-1. 

DISR LDPX LOAX DEAN DREI TRIM ML* MIS 
74.0 IJI.O »**9.0 *Tf».0 ttf?.0 »m.O 9tt9.0-5ii«_ 

SSHR SRAM 

If,* 

RUDDER« TROr SSPD RDAR 
-17 •■O-tm.'.fi- 

PDIA ASHP RDST 
1Î.0 TPtf.O 

ENON PROP LATA LCAX UNUV TRLC 
3.0_mftQ TittlA- 

STOPRINO SPDS BMPS RUDS TDIS HRCH SRCH TIN* TIN* 
_17.0 100.0 0.0 m?.Q-4|tQ 9f?nSi-M-fl ?TT*J-â_ 

r*. 

c; 

fl 

_***» t_SHI_P. * 403_ *_*l*_* 

DINCNSION NATN 
8.0 

NMBR 
405.0 

TYPE 
1.0 

DISP LBPX LOAX BEAN DRFT TRIM BULB 
3*.0 272.0 »TT9.0 »*99.0 9999.0 9999.0 ffff.O 

DM* 
35.8 

BBHP SRPN 
14.4 f?99.0 

RUDDER. PROP SSPD RDAR 
17.0 »TTT.0 

PDIA 
A.a 

ASHP RDST 
12.0 9999.0 

CHON 
3.0 

PROP LATA LCAX HMUV TRLC 
1,0 9999.0 9999.0 9999.9 9999.« 

STOPPING SPDS SHPS 
,17.0 -laa.A. 

RUDS TDIS 

0.0 *7??.0 

HRCH SRCH 

_23,0 777.7j.0- 

T INS TIHR 
10.0 9999.0 

_***»* SHIP» 408 ***** 

DIMENSION NATH NMBR 
T.O 404.U 

TYPE 
t.O 

DISP LBPX LOAX BEAN DRFT TRIM BULB BRI* 
43.0 278.0 ft*9.0 9999.0 PTT».0 »tPP.O tm.8 ffOB.O 

BBHP SRPN 
10.8 ffff.O 

RUDDER. PROP SSPD RDAR PDIA 
14.4 ffff.O ffff.O 

ASHP RDST 
7.3 ffff.O 

EHOH 
3.0 

PROP LATA LCAX HHHV TRLC 
_J_^0_ffff.8_fOff_.0 ffff.O_ffff._8_ 

STOPPING SPDS SHPS 
14.4 100.0 

RUDS TDIS 
0.0 ffff.O 

HRCH SRCH TINS TIHR 
22.3 ffff.O ffff.O ffff.O 

,.1 

««»*4 SHIP » 4.07.. *11*1, 

DIMENSION NATN 
f.O 

NMBR 
_!07¿SL 

TYPE 

_Ll2_ 
DISP IBPX LOAX BEAN DRFT TRIM BULB DRIB BBHP **M1 
43.0 228.0 ffff.O ffff.O ffff.O ffff.O ffff.O ffff.O 38.8 ffff.O 

RUDDER. PROP SSPD RDAR PDIA 
17.5 ffff.O ffff.O 

ASHP RDST 
f,4 ffff.O 

CHON 
1.0 

PROP LATA LCAX MNUV TRLC 
t.O ffff.O ffff.O ffff.O ffff.O 

STOPPING SPDS 
17.3 

SHPS 
100.0 

RUDS TDIS 
0.0 ffff.O 

HRCH 
24.0 

SRCH TINS TIN* 
3.0 ffff.O ffff.O 

»>»»* SHIP * 40* *«**± 

OR 

DIMENSION NATN NMBR TYPE DISP LBPX LOAX BEAN DRFT TRIM BULB BRIS 
f.O 408.0 l.o 41.0 228.0 ffff.O ffff.O ffff.O ffff.O ffff.OfPftgO 

!«| 

Cl 
CÜ 
i..1 

RUDDER. PROP SSPD RDAR PDIA 
_IJUUMlti-miiA. 

ASHP RDST 
f■4 ffff.O 

ENON PROP LATA LCAX HHHV TRLC 
1.0 1.0 ffff.O ffff.O_ffff_.0^ftfi3_ 

STOPPING SPDS 
14.8 

SHPS RUDS TDIS HRCH SRCH TINS TIN* 
100.0 0.0 ffff.O 17.4 1.3 ffff.O ffff.O 

y_<«»«« ship t 

HATH NMBR TYPE 
f.O 40f.0 1.0 

DISP LBPX LOAX BEAN DRFT TRIM BULB BBIB 
40.0 22*.0 ffff.O ffff.O ffff.O ffff.O ffff.O ffff.O 

BBHP SRPN 
20.0 ffff.O 

BBHP SRPN 
17.• ffff.O 

* 

DIMENSION 
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RUDDER> PROP 

STOPPING 

S3PD ROAR PDIA 
17.0 9909.0 9999.0 

ASHP RPST 

7.3 9999.0 

ENON 

t.O 
SPDS SHPS RUDS TDIS HRCH SRCH 

PROP 

TINS 

LATA 
"tt • 0 

T IHR 

LCAX UNUV TRLC 
999.0 

tí*** SHIP I 412 ***** 

* 

* 

U1HENSI0N NATH NHDR TYPE DISP LDPX LOAX DP AH DRFT TRIH DULA DDIS SSHP SRPH 
>1_9.0 412.0 1.0_44.0 231.0 9999.0 9999.0 9999.0 9999.0 9999.0 9999.0_ 21.0 9999.0 

In: PUPDER. PROP SSPD RDAR PPIA ASHP ROST EHON PROP LATA LCAX HNUV TRLC 
..1 14.7 9999.0 9999.0 13.3 9999.0 9999.0 9999.0 9999.0 9999.0 9999.0 9999.0 
• i 
., STOPPING SPDS SHPS RUHS TDIS HRCH ÇfPH TINS T1HR 

ni 14.7 100.0 0.0 9999.0 21.2 9999.0 9999.0 9999.0 

1« 
>• 
a« ***** SHIP t 413 ***** 
sr 

D# 
1« 

DIMENSION NATH NHDR TYPE DISP LDPX LOAX DEAN DRFT TRIH DULD DDIS SSHP SRPH 

9.0 413.0 1.0 48.0 231.0 9999.0 9999 0 9999.0 9999.0 9999.0 9999.0 21.0 9999.0 

»! RUDDER. PROP SSPD RDAR PDIA ASHP RDST EHON PROP LATA LCAX UNUV TRLC 
..1 9999.0 9999.0 9999.0 10.4 9999.0 9999.0 9999.0 9999.0 9999.0 9999.0 9999.0 

•> 
M STOPPING SPDS SHPS RUDS TDIS HRCH SRCH TINS TIHR 

..1 9999.0 100.0 0.0 9999.0 13.2 9999.0 9999.0 9999.0 
«« 
II 
A* ***** SHIP * 414 ***** 

E DIHCNS ION NATN NHDR TYPE DISP LDPX LOAX DFAH DRFT TRIH DHL* DDIS SRH.'* SRPH 

9.0 414.0 1.0 44.0 231.0 9999.0 9999.0 9999.0 9999.0 9999.0 9999.0 21.0 9999.0 

E RUDDER. PROP SSPD RDAR PDIA ASHP RDST ENON PROP LATA LCAX HNHU TRLC 
17.3 9999.0 9799.0 9999.0 9949.0 9944.0 4449.0 4444.0 4449.0 4494.0 4444.0 

STOPPINO SPDS JHP6 RUDS TDIS HRCH SRCH TINS TIHR 

17.3 100.0 0.0 4944.0 13.4 4944.0 »449.0 4444.0 

***** SHIP • 41S ••*•• 
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OIHENSIOM 

RUDDER i PROT 

HATH 
f.O 

NNDR 
413.0 

TTPE 
1.0 

DISP LRPX LOAX (EAH DRFT TRIM DUl• DDIS 
44.0 213.0 f9P9 » 0 9999.0 9999.0 9999.0 9999.0 9999.0 

•AMP SRPM 
18.9 9999.0 

ST0PPIM8 

SSPD ROAR PDI A ASHP R03T ENGN PROP LATA LCAX UMUU TRLC 
- 14.1 9999■0 7497.0 9997.Q 9997.0 9997.0 9999.0 9999.0 9999.0 9999.0 9997.0 

SPDS 3MPS RUDS TDI8 HRCH SRCH TIMS TINR 
_L#.J_100,0 0.0 9999,0 19,8 9999.0 9999.0 9999.0_ 

-EiM* SHIP i 414 «MI« 

DIMENSION NATN NMDR TYPE DISP l.DPX LOAX SEAM DRFT TRIM DHLS DDIS SSHP SRPM 
- ?.0 _4.1 A._0_1,0 64.0 233.0 9999.0 9999.0 9999.0 9999.0 9999.0 9999.0_21_j4 9999.0 

RUDDER. PROP SSPD ROAR PDIA ASHP RDST ENON PROP LATA LCAX UNUU TRLC 
_9979.0 9999.0 99"9.0 9997.0 9999.0 9999.Q 9999.0 9999.0 9999.0 9999.0 9999.0 

STOPPING SPDS 
_9999.0 

SMPS 
100.0 

RUDS TDiS 
0.0 9999.0 

HRCH SRCH TIMS TIMR 
17.4 9999.0 9999.0 9999.0 

»T««« SHIP 9 417 ttttt 

DIMENSION 

RUDDER. PROP 

NATN NMDR TYPE DISP I.DPX LOAX DEAN DRFT TRIM DUES DDIS 
-417.}  LlS-47_,2_214.0 9999,0 9999.0 9999.0 JP999.0 9199• 0 9999.0 

SSPD RDAR RDIA ASHP RDST ENGN PROP LATA LCAX UNMV TRLC 
.17.1 -»999.0 ?779.Q 9799.0 9999.0 9999.0 9999.0 9999.0 9999.0 9999.0 9999.0 

SSHP SRPM 
21.0 9999.0 

STOPPING SPDS 
17.3 

SUPS 
130.0 

RUDS TDIS 
0.0 9999.0 

HRCH 
42.a 

SRCH TIMS TIMR 
8.0 9999.0 9999.0 

_»»*»>_3MIP » 418 94DM 

DIMENSION NATN NMDR TYPE DISP LBPX LOAX DP AM DRFT TRIM DHLS DDIS SSHP SRPM 
9.0 410.0 1.0_40.0 240.0 9999.0 9999.0 9999.0 9999.0 9999.0 9999.0 13.0 9999.0 

RUDDER. PROP SSPD RDAR PDIA 
_9797.0 7997.0 9999.0 

ASHP RDST ENGN PROP LATA LCAX MNUV TRLC 
_5.4 9999.0 99V7.0 9999.0 9997.0 9999.0 9999.0 9999.0 

STOPPING SPDS SUPS 
_9797.0 100.0 

RUDS TDIS HRCH SRCH TIMS TIMR 
_0..0. 9997 14.0 9997.0 9999.0 9999.0 

»tt»t SNIP 4 417 ***** 

DIMENSION NATN NMDR TYPE DISP l.DPX LOAX DFAM DRFT TRIM BULB DDIS SSHP SRPM 
_y.O 419.0_1_.0_40.0 240.0 9799.0 9999.0 9999.0 9999.0 9999.0 9999.0 13.0 9999.0 

RUDDER. PROP SSPD RDAR PDIA ASHP RDST ENGN PROP LATA LCAX UNUU TRLC 
-7979..0 9999.0 7999.0 3.4 9999.0 979y.Q 9999,0 9797.0 7999.0 9999.0 9999.0 

STOPPING SPDS SHPS 
-29.99j5 _ . 10 S lSL 

RUDS TDIS HRCH SRCH TIMS TIMR 
-JUSL-ÍIJJ1$-L4.0 9999.0 9999.0 9999.p_ 

420 ««««« 

DIMENSION NATN NMBR TYPE DISP LBPX LOAX BEAM DRFT TRIM BULB DDIS BBMP SRPH 
—?-«0 420.0 l.o_40.0 240.0 9997.0 9999.0 9999.0 9799.0 9999.0 9999.0 1S.0 9999.0 

RUDDER. PROP SSPD RDAR PDIA 
9999.0 7979.0 9999.0 

ASHP RDST ENGN PROP LATA LCAX UNUU TRLC 
3.4 9999.0 9999.0 9999.0 9999.0 9999.0 9999.0 9999.0 
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STOPPING CFOS SHPS 

9977.0 100.0 
RODS TD1S 
0.0 9979.0 

MRCH SRCH UNS TINS 
14.0 9999.0 9999.0 9999.0 

M««« SHIP » 421 ***** 
fC 
• 
« 

DIMENSION NATH NHDR TYPE DISP LDPX LOAX BFAN DRFT TRIM tULt DOIS SSHP SRPH 

9.0 421.0 9997.0 40.0 740.0 9999.0 9999.0 9999.0 9999.0 9999.0 9999.4 15.0 9999.0 
• 

• 
• 

RUDDER. PROP SSPD RDAR PDIA ASHP ROST ENGN PROP LATA LCAX UNUV TRLC 

7977.O 9777.0 9777.0 3.4 9799.0 7999.0 9999.0 9999.0 9999.0 9999.0 9999.0 
f 
• 
* 

STOPPING SF'DS SHPS RUDS TDIS HRCH SRCH TINS TIHR 

9999.0 100.0 0.0 9999.0 14.0 9999.0 9999.0 9999.0 

:: 

***** SHIP « 42? **«*« 
« « 
«• 

«• 
DIMENSION NATH NMBR TYPE DISP I.BPX LOAX BFAN DRFT TRIM BULB DDIS SSHP SRPN 

9.0 422.0 9799.0 40.0 240.6 9999.0 9999.0 9999.0 9999.0 9999.0 9999.0 15.0 9999.0 
«• 
« » 
«a 

RUDDER. PROP SSPD RDAR PDIA ItSHP ROST EHGN PROP LATA LCAX HNUU TRLC 

7997.O 9997.0 9799.0 S.6 9999.0 9999.0 9979.0 9999.0 9999.0 9999.0 9999.0 
»• 
SO STOPPING SPDS SHPS RUDS TDIS HRCH SRCH TIMS UHR 

7979.0 100.0 0.0 9999.0 14.0 9999.0 9999.0 9999.0 

f**. 

W It«** CHIP * 4:3 «***« 

riHCNCIOM HATH NHOR TYPE DISP 1 *PX UOAX »FAN ORFT TRIM »ULK DOIS SSHP SRPH 
7.0 423.0 7997.0 B4.0 2‘4.0 99990 7797.0 9979.0 9999.0 9999.0 9999.0 U.2 9999.0 

¡••1 
a. RUDDER. PROP SSPD RDAR PDIA ASHP RDST EHGN PROP LATA LCAX UNHV TRLC 
'..1 16.0 7799.0 7999.0 7.1 7799.0 9799.0 9999.0 7999.0 9999.0 9999.0 9999.0 

S • 

11 

•1 

STOPPING SPDS SHPS RUDS TDIS HRCH SRCH TINS UHR 
14.0 100.0 0.0 9999.0 32.3 7999.0 9999.0 9999.0 

»• 
It 

10 ***** SHIP * 424 ***** 

1 T 

10 

1* 

DIMENSION HATH NMBR TYPE DISP LBPX LOAX BEAN DRFT TRIM BULB DDIS SSHP SRPH 

9.0 424.0 9999.0 71.0 244.0 9999.0 9999.0 9799.0 9999.0 9999.0 9999.0 21.0 9999.0 

«0 

RUDDCRa PROP SSPD RDAR PDIA ASHP RDST EHGN PROP LATA LCAX UNHV TRLC 
9979.0 7999.0 7997.0 7.1 7999.0 9999.0 7979.0 9999.0 9999.0 9999.0 9999.0 

E: 
i. 

STOPPING SPDS SHPS RUDS TDIS HRCH SRCH TINS TIHR 

7799.0 100.0 0.0 9999.0 20.0 9799.0 9999.0 9999.0 

p 
OB 

OB **««* SHIP t 425 ***** 
00 

SO 

•• 

DIMENSION NATN NMBR TYPE D1SP I.BPX LOAX BF.AH DRFT TRIM BULB DDIS SSHP SRPH 

9.0 423.0 9979.0 42.0 223.0 9999.0 9999,0 9999.0 9999.0 9999.0 9999.0 14.0 9999.0 

• t 
SI 

!• 

RUDDER. PROP SSPD RDAR PDIA ASHP RDST EHGN PROP LATA LCAX UNUV TRLC 
10.0 9999.0 9999.0 99*9.0 9999.0 *799.0 9999.0 9999.0 9999.0 9999.0 9999.0 

S» 

BO 

V 

STOPPING SPDS SHPS RUDS TDIS HRCH SRCH TINS TIHR 

18.0 100.0 0.0 9999.0 22.3 9999.0 9999.0 9999.0 

***** SHIP • SOI ***** 

iiiiiiriiwii 
m!KÊÊÊÊÊKÊÊÊtÊÊÊÊÊÊÊKÊÊÊIHtKKKtKtKÊÊÊÊÊÊÊÊÊM 
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XHCNSION 

RUDOCR* PROP 

NATH NH»R TYPE 
9.0 301.0 9999.0 

DISP LBPX LOAX »CAM DRPT TRIM fULI »»IS 
»3.0 244.0 9999.0 9999.0 9999.0 9999.0 9999.0 9999.0 

S8HP SRPH 
23.1 9999.0 

SSPD ROAR PDIA ASHP RD8T CHON PROP LATA LCAX UNUV TRLC 
14.0 9797.0 9999.0 9999.0 9999.0 9999.0 9999,0 9999.0 9999.0 9999.0 9999.0 

STOPPING SPDS SHPS RODS TCiS HRCH SRCH TINS TIHR 
_14.0 100.0 0.0 9999.0 12.3 ».3 9999.0 9999.0 

..♦t!».* SHir 1,.,MS «M»T 
DIMENSION HATH NNSR TYPE DISP L»PX LOAX »PAH DRPT TRIM BULB DOIS SSHP SRPN 
-9..o_302to_?jLw..??99.o 9999.0_.o_. 

RUDDERr PROP SSPD RDAR PDIA ASHP RDST EHON PROP LATA LCAX UMUV TRLC 
_13.0 9999.0 9999.0 9999.0 9999.0 9999.0 9999.0 9999.0 9999.0 9999.0 9999.0_ 

STOPPING SPDS SHPS RUDS TDIS HRCH SRCH TINS TIHR 
_13.0 100.0 0.0 9999.0 24.4 . 10.7 9999.0 9999,0 

MtM SHIP « 503 Mttt 

ilt. 

0 

DIMENSION NATN NHBR TYPE 
9.0 303.0 9999.0 

DISP LDPX LOAX »CAM DRPT TRIM DUL» .GDIS 
83,0 244.0 9999,0 9999.0 9999.0 9999.0 9999.0 9999._0_ 

SSHP SRPH 
23_.A_9499,0 

RUDDER. PROP SSPD RDAR PDIA ASHP RDST CNON PROP LATA LCAX UNUV TRLC 
15.0 4999.0 4944.0 4494.0 4994.0 9944.0 4494.0 9449.0 9994.0 9994.0 9444.0 

STOPPING SPDS 

_L3-JL 
SHPS RUDS TDIS HRCH 

O.c 9449.0_2UL. 
SRCH TIMS TIHR 
10.« f444,0 4Y44.Q 

*«»«« SHIP I 304 *«««* 

DIMENSION NATN NH»R TYPE 
9.0 304.0 9049.0 

DISP 
89.0 

LBPX LOAX DEAN DRPT TRIM »UL» DDI8 
234.0 9444.0 4444.0 4499.0 4444.0 4494.0 4949.0 

SSHP SRPN 
21.0 9999.0 

RUDDER. PROP SSPD RDAR PDIA ASHP RDST EHGN PROP LATA LCAX UNUV TRLC 
14.7 4499.0 4449.0 4494.0 4444.0 4499.0 444V.0 4449.0 4499.0 4499.0 9994.0 

0 

hi G«! 

V) 

STOPPING SPDS SHPS 
-14.7 100,0 

RUDS TDIS 
¢.0 4444,0 

HRCH SRCH TIMS TIHR 
17.0 4444,0 4444.Q 4494.0 

M«M SHIP t 305 »t»t» 

DIMENSION NATN NMBR TYPE 
4.0 303.0 4999.0 

DISP LBPX LOAX SCAN DRPT TRIM BULB GDIS 
44.0 237,0 4494.0 4444.0 4499.0 9444.0 9499.0 4999.0 

SSHP SRPN 
24.3 9999.0 

RUDDER. PROP 

STOPPING 

SSPD RDAR PDIA ASHP RDST EHGN PROP LATA LCAX UNUV TRLC 
14.3 9944.0 9999.0 9444.0 4494.0 4949.0 9494.0 4499.0 9949.0 9994.0 4444.0 

SPDS SHPS RUDS TDIS HRCH SRCH TINS TIHR 
0.0 4444.0 4444.0 .4444.0 4494.0 4944.0 

!!»94 SHIP I Mt *MM 

DIMENSION HATH NHBR TYPE DISP LBPX LOAX BEAN DRPT TRIH BULB »DIS SSHP SRPH 
-iiO- »04,8-4444.0 4444.0 234.0 4444.0 4444,0 4444.0 4444.0 4444.0 4444.0 29.0 4444.0 

RUDDER. PROP SSPD RDAR PDIA 
444.0 

ASHP 
10.0 

RDST EHGN PROP LATA LCAX UNUV TRLC 
799.0 



/
0
3
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STomiia srps smps 
W9V.0 100.0 

RUP8 TDI3 
0.0 fftf.O 

HRCH SRCH TIN* TIHR 
J7.0 »»t».o »»»».o m*.o 

t*«** SHIP » 507 *t«M 

DINENSION NAIN NMBR TTPE 
7.0 507.0 7777.0 

PISP LBPX LOAX »PAN DRFT TRIN BULB DDI8 
75.0 157.0 7777.0 7777.0 7777.0 7777.0 7777.0 7777.0 

88HP SRPN 
24.0 7777.0 

RUDDER. PROP SSPP RDAR PDIA 
14.8 7777,0 7777.0 

ASHP RDST ENGN PROP LATA LCAX UNUV TRLC 
10.0 7777.0 7777.0 7777.0 7777.0 7777.0 7777.0 7777.0 

STOPPING SPDS 
14.8 

SHPS 
100.0 

RUDS TDIS HRCH 8RCH TINS TIHR 
0.0 9777.0 7777.0 7777.0 7777.0 7777.0 

I..I 
**»»* SHIP t 508 7*««» 

PIHEHSION NATH NHBR TYPE 
7.0 508.0 9777.0 

DI8P 
111.0 

LBPX LOAX DEAN DRFT TRIN BULB DOIS 
280.0 7777.0 7777.0 7777.0 7777.0 7777.0 7777.0 

SSHP SRPN 
2«.2 7777.0 

RUPDER. PROP SSPD RDAR PDIA A8NP RD8T ENGN PROP LATA LCAX UNUV TRLC 
_17.4 7777.0 7777.0 7777.0 7777.b 7777.0 7777.0 7777.0 7777.0 7777.0 7777.0 

STOPPING SPOS SHPS 
_17.4 100.0 

RUD8 TDIS 
0.0 7777.0 

HRCH SRCH TINS TIHR 
St.O 7777.0 7777.0 7777.0 

*»*»♦ SHIP I 507 *»»** 

u 

Pincur ion 

RUDDER. PROP 

NATH 
7.0 

HNDR TYPE DISP LBPX LOAX BFAH DRFT TRIN BULB DDIS 
507.0 7977.0 107.0 210.0 7777.0 7777.0 7777.0 7777.0 7777.0 7777.0 

SSHP SRPN 
1B.S 7777.0 

SSPD RDAR PDIA ASHP RP8T "ENGN PROP LATA LCAX UNUV TRLC 
9777.0 7777.0 7797.0 7777.0 7777.0 7777.0 7777.0 7777.0 7777.0 7777.0 7777.0 

STOPPING SPDS 
7777.0 

SHPS 
100.0 

PUDS TDIS HRCH SRCH TINS TIHR 
0.0 7777.0 7777.0 7777.0 7777.0 7777.0 

*/**» SHIP I 510 «**#* 

DIMENSION HATN NMBR TYPE 
7.0 510.0 7777.0 

DISP LBPX LOAX BEAN DRFT TRIN BULB DDIS 
50.0 215.0 7777.0 7777.0 7777.0 7777.0 7777.0 7777.0 

RUDDER. PROP SSPP RDAR PDIA ASHP RDST ENGN PROP LATA LCAX UNUV TRLC 
15.fl 7777.0 7777.0 7777.0 7777.0 7777.0 7777.0 7777.0 7777.0 7777.0 7777.0 

SSHP SRPN 
It.4 7777.0 

STOPPING SPDS 
15.4 

SHPS 
100.0 

RUDS TDIS 
0.0 7777.0 

HRCH SRCH TINS TIHR 
17.7 7777.0 7777.0 7777.0 

>>444 SHIP_»_S| 1 44IM 

DIMENSION HATH NHBR TYPE 
7.0 511.0 7777.0 

DISP LBPX LOAX BEAN DRFT TRIN BULB DDIS 
47.0 213.0 7777.0 7777,0 7777.0 7777.0 7777.0 7777.0 

SSHP SRPN 
17.4 7777.0 

RUDDER. PROP SSPD RDAR PDIA ASHP RDST ENGN PROP LATA LCAX UNUV TRLC 
_18.4 7777.0 7777.0 7777.0 7777.0 7777.0 7777.0 7777.0 7777.0 7777.0 7777.0 

STOPPING SPDS SHPS 
13.4 100.0 

RUDS TDIS 
0.0 7777.0 

HRCH SRCH TINS TIHR 
12.2 7777.0 7777.0 7777.0 

>»» SHIP 4 512 BMSS 
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.. 

DINTHSION 

RUDDCRf r*or 

main NMDR rrrt 
9.0 312.0 9999.0 

OISP (IPX LOAX VFAH PRFT TRIM »MIR DOIS 
43.0 245.0 9999.0 9999,0 »999.0 »»»».0 »999.0 »»»».0 

SSHP SRPH 
18.3 9999.0 

STOPPING CPUS SUPS 
___,l.4.0_ 100.0 

SSP[| PPAR POJA AOHP ROST CNGN PROP LATA LCAX UNUV TRLC 
-11^9.9999-^0 9999.0 9999.0 9999.Q 9999.0 9999.0 9999.0 9999.0 9999.Q 9999^0 

RUBS TDIS MRCH SRCH TINS TINR 
0.0 9999,0 9999.0 9999.0 9999.0 9999.0 

««><« SHIP I 313 t*ttt 

niNCNSION MAIN 
9.0 

NNBR TYPE 
313.0 9999.0 

DISP 1.RPX LOAX REAN DRFT TRIN BULB RMS 
_193.0 9999.0 9999.0 9999.0 9999.0 9999.0 9999.0 

S8MP SRPH 
14.8 9999.0 

!•• RUBBER. PROP 

- 
•* STOPPING 

SSPB RBAR PBIA ASHP RDST ENGN PROP LATA LCAX UNUV TRLC 
_U ,0 994^.^9999.^9999.0 9999.0 9999.Q 9999.0 9999.0 9999.0 9999.0 9999.Q 

3PD3 SHPS RUBS TB1S HRCH SRCH TINS TINR 
-Hi®-100,0 0.0 9999.0 ?4.3 9999,0 9999,0 9999.0_ _ 

IT««« SHIP » 514 itttt 

DIMENSION HATH MHBR TYPE 
9.0 314.0 9999.0 

DISP LIPX LOAX SPAN DRFT TRIN BULB DOIS 
.41.0 225.0 9999.0 9999,Q 9999.0 9999.0 9999.0 9999.0 

S9MP SRPH 
IS.t 9999.0 

PUDDLR. PROP SSPB RBAR PBIA ASHP RDST CNGN PROP LATA LCAX UNUV TRLC 
-!'-• 0_999 9.0 9999^9999.0_ 9999.0 9999.0 9999.0 9999,0 9999.0 9999.0 999 ? . o 

STOPPING STBS 
_13.0 

SHPS RUBS TBIS HRCH SRCH TINS TINR 
100•?  ?.0 ?999.0 22.R 9999.0 9999.Q 9999.0 

1., 

»♦ttt SHIP 1 515 »tttt_ 

mhcmsipn HATH 
9.0 

NNBR TYPE 
313.0 9999.0 

BISP t.RPX LOAX RFAH DRFT TRIN BULB DDIS 
_*1 -0 237.0 9999.0 9999.0 9999,0 999».Q 9999.0 »999. 

RUDDER. PROP SSPB RBAR PBIA ASHP RBST EHGN PROP LATA LCAX UNUV TRLC 
---9999.0 9999.0 9979.0 9999.0 9999.0 9999,0 9999.0 9999.Q 9999.0 

SSHP SRPH 
13.1 9999.0 

STOPPING EPBS SHPS 
_ 9999.0 100.0 

1? _»_»»»« SHIP 4 514 «« » » * 
U« 

RUBS TDIS HRCH SRCH TINS TINR 
_0.0 9999.0 9999,0 9999.0 9999.0 9999.0 

DIMENSION NATN MHBR TYPE 
9.0 314.0 9999.0 

DISP LBPX LOAX BFAN DRFT TRIN BULB DDIS 
..44.0 237,0 9999,0 9999.£ j999.Q 9999.0 9999.0 9999.0 

.«• 
" RUDDER. PROP SSPD RBAR PBIA ASHP RDST ENGN PROP LATA LCAX UNUV TRLC 
-9999.0 9999.0 9999.0 9999.0 9999.0 9999.0 9999.0 9999.0 9999.0 9999.0 9999.0 

SSHP SRPN 
13.2 9999.0 

c 

STOPPING SPBS SHPS 
_ 9999.0 100.0 

RUDS TDIS HRCH SRCH TINS TINR 
0*0 9999.0 9999.0 9999.0 9999.0 9999.0 

P_I 517 «»««t 

DIHCHSÎON NATN NNBR TYPE DISP LBPX LOAX BEAN DRFT TRIN BULB DOIS SSHP SRPH 
0-1 ’'9 »999,0 9999.0 9999.0 9999.Q 9999.Q 9999.0 22.4 9990.8 

RUDDER, PROP SSPD »DAR PDIA 
14.3 9999.0 9999.0 

ASHP RDST ENGN PROP LATA LCAX UNUV TRLC 
22.4 9999.0 »»»».0 »»»».0 »»»».0 »»»».0 »»»».0 »»»».0 
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srorriNO spds shps 

U.S 100.0 
KU'S TDI3 HRCH 

o.o om.o 21.0 
SRCH TINS TtHR 

1.4 ♦»?*.« »»»».O 

» 

*»**« OIIIP I S10 ***** 
/f 

a 

a 
DIMENSION NATN HMDR TYPE DISP LRPX LOAX BEAN DRFT TRIM fH’LB DDIS SSHP SRPH 

9.0 318.0 9999.0 121.0 278.0 9999.0 9999.0 9999.0 9999.0 9999.0 9999.0 23.3 9999.0 
4 

a 

4 

RUDDER. PROP S2PD RDAR PDIA ASHP RRST ENGN PROP LATA LCAX UNUV TRLC 

9999.0 P??'».© 9979.0 9999.0 9999.0 9999.0 9999.0 9999.0 9999.0 9999.0 9999.0 
f 

• 

• ***** SHIP t 31? ***** 

• DIMENSION HATH NMI.fi TYPE DISP LRPX LOAX BFAH DRFT TRIM BUI I DDIS SSHP SRPN 

■ •! 3.0 319.0 9999.0 89.0 238.0 9999.0 9999.0 9999.0 9999.0 9999.0 71.0 22.0 9999.0 

IB 

10 

•0 

RUDDER. PROP SSPD RDAR PDIA ASHP ROST EHON PROP LATA LCAX MNNV TRLC 

16.8 7999.0 7.3 8.0 2.0* 1.0 1.0 9999.0 9999.0 9999.0 9999.0 

•• 

1 » 

• 0 

STOPPING SPDS SHPS RUDS TDIS HRCH SRCH TINS TINR 

16.3 100.0 0.0 9999.0 29.9 9999.0 11.3 9999.0 
*0 

ao 

a» ***** SHIP t 320 ***** 

A1 
»! DIMENSION NATN NHER TYPE DISP LRPX LOAX BFAH DRFT TRIM BULB DDIS SSHP SRPN 

■ 3.0 '20.0 9999.0 73.0 221.0 9999.0 9999.0 9999.0 9999.0 9999.0 63.0 22.0 9999.0 

'•! PUPOtPr fROP Sí;PD RDAR PtIA ASHP ROST CHON PROP LATA LCAX UNUV TRLC 

«_16.? 9790.0 7.0 8.0 2.0 1.0 1 .0 9999.0 9999.0 9999.0 9999.0 

E? 
»• 

STOPPING SPDS SHPS RUDS TDIS HRCH SRCH TIMS TINR 

16.9 100.0 0.0 9999.0 16.1 9.8 9.2 9999.0 

:: *tt** SHIP t 521 ***** 

a« 

at 

a# 

DIMENSION NATN NMBR TYPE DISP LBPX LOAX BFAH DRFT TRIH BULB DDIS SSHP SRPH 

8.0 321.0 9999.0 113.0 263.0 9999.0 9999.0 9999.0 9999.0 9999.0 97.0 22.0 9999.0 

SP 

SO 

SB 

RUDDER. PROP SSPD RDAR PDIA ASHP RDST ENON PROP LATA LCAX UNUV TRLC 

16.2 9799.0 8.0 6.9 2.0 1.0 1.0 9999.0 9999.0 9999.0 9999.0 

•• 

4* 

oa 

STOPPING SPDS SHPS RUDS TDIS HRCH SRCH TINS TIHR 

16.2 100.0 0.0 9999.0 23.6 9.2 13.0 9999.0 

r* 
P ttttt SHIP • 522 »«*«* 

t: 
.. 

DIMENSION NATN NMBR TYPE DISP LRPX LOAX BFAH DRFT TRIH BULB DDIS SSHP SRPH 

3.0 322.0 9999.0 93.0 230.0 9999.0 9999.0 9999.0 9999.0 9999.0 72.0 22.6 9999.0 

•• 

:: RUDDER. PROP SSPD RDAR PDIA ASHP RDST ENGN PROP LATA LCAX UNUV TRLC 

17.4 9999.0 7.1 8.1 2.0 1.0 1.0 9999.0 9999.0 9999.0 9999.0 

2 STOPPING SPDS SHPS RUDS TDIS HRCH SRCH TIH8 TIHR 

17.4 100.0 0.0 9999.0 33.8 9999.0 11.2 9999.0 
•• 

•***• SHIP 8 323 ***** 

HATH NMRR TYPE 

0.0 323.0 9999.0 

OISP 

66.0 
LOPX LOAX (FAN DRFT TRtN »UL» 

220.0 9999.0 9999.0 9999.0 9999.0 9999.0 

»DIS SSMP SRPH 

33.0 22.0 9999.0 
DIHINSION 
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RUDDrRi rtSOP Sïro RDAR PDI» ASHF 
17.1 7.0 «.0 

ROST CMON 
2.0 1.0 

RROf LATA LCAX UNUV TRLC 
i.o wt.o **»*.o fsff.o tm.o 

STOPPING EPOS 
17.1 

SMPÍ! 

.10? ; 9 

»♦««« SHIP ! S2A M««t 

OIHCNSION NATH NhBR 
_0.0 524.0 

RUDDER» PROP SSPD ROAR 
__ 14.2 »»79.0 

STOPPING 3PDS 
14.3 

SMPS 
100.0 

»MM SHIP 0 S3S ««««« 

DIMENSION NATN 

-IfiL 
NHBR 

.121-.0.. 

>• RUDDER. PROP SSPD PDAR 
17.3 9997.0 

STOPPING SIDS 
_ _17.- 

SHPS 
100.0 

RUDS TDIS 
0.0 7799■0 

TYPE DISP 
?7??.0 40.Q 

PDIA ASHP 
_4.7 7.3 

RUDS TDIS 
0.0 9999,0 

TYPE DISP 
7999.0 08.0 

PDIA ASHP 
_7_-3 12.3 

RUDS TDIS 
0.0 9999.0 

HRCH SRCH TINS TIHR 
34.4 9999.0 8.3 9999.0 

LBPX LOAX BEAM DRFT TRIM BULB DDIS 
329.0 9999,0 9999.0 9999,0 9999,0 9999.0 45.0 

RDST ENGN PROP LATA LCAX UNUV TRLC 
2-0 1.0 1.0 9999.0 9999.0 9999.3 9999.0 

HRCH SRCH TIMS TIHR 
14.0 9999,0 74 9999.0 

IRPX I.QAX BEAM DRFT TRIM BULB DDIS 
*Z±J 0 9999.0 9999.0 9999.Q 9999.0 9999.0 H7.0 

RDST EHON PROP LATA LCAX UNUV TRLC 
2-0 1.0 1.0 9999,0 9999,0 9999.0 9999.0 

HRCH SRCH TIMS TIHR 
34.4 9999.0 9.1 9999.0_ 

8SHP SRPH 
14.B 9999.0 

SSHP SRPH 
25.0 9999,0 

Ü_Vit» JH!P_ 1534 »*«»t_ 
BB 

»• DIMENSION 

it 

NATN NMDK TYPE 
3.0 3?&.0 7779.0 

DISP IBPX -LOAX BEAN DRFT TRIM BULB DDIS SSHP SRPH 
53.0 339.0 9999.0 9999.0 9999.0 9999.0 9999.0 39.0 U.8 9999.0 

It RUDDER. PROP SSPD RDAR PDIA ASHP RDST ENON 
_15.3 9999.0 4.7 7.B 3.0_1.0 

STOPPING SPDS SHIS RUDS TDIS HRCH SRCH 
_15.3 100.0 0.0 99.99.0 )4.1 9999,0 

PROP LATA LCAX UNUV TRLC 
1.0 9999,0 9999.0 9999.0 9999,0 

TIMS TIHR 
7,4 9999.0 

j.. ttt*» SHIP « 527 ««««« 

DIMENSION NAIN NHBR TYPE DISP IBPX LOAX BEAM DRFT TRIM BULB DDIS SSHP SRPH 
-2-^2—537.0 9999.0 40.0 348.0 9999.0 9999.0 9999.0 9999.0 9999.0 87.0 21.1 9999.0 

RUDDER. PROP CCPD RDAR PDIA ASHP RDST EHON PROP LATA LCAX UNUV TRLC 
--15-.4.1112Io_O-7 H.3 2.0_1.0 1.0 9999.0 9999.0 9999.0 9999.0 

49 

Bt 
STOPPING SPDS SHPS RUDS TDIS HRCH SRCH TINS TIHR 

p- -1Í.4 100.0 0.0 9999.0 71.0 9999.0 7.8 9999.0 

M 

id *«*»* SNIP « 323 9**«* 
»« 

B) 

• 0 

DIMENSION NATN NHBR TYPE DISP IBPX LOAX BEAM DRFT TRIM BULB DRIB SSHP SRPH 
-3.0 338.0 9999.0 87.0 387.0 9999.0 9999.0 9999.0 9999.0 9999.0 149.0 27.3 9999.0 

80 

V 
RUDDER. PROP SSPD RDAR PDIA ASHP RDST ENON PROP LATA LCAX UNUV TRLC 
- il»? *999.0 7.4 12.3 2.0 1.0 1.0 9999.0 9999.0 9999.0 9999.0 

SPDS SHPS RUDS 
18.3 100.0 0.0 

TBIS HRCH SRCH 
9999.0 31.4 9999.0 

TIMS TIHR 
11.3 9999.0 

STOPPING 
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¡»•I 

i”¡ 

***** ship * s:í ***** 
DtHEMSION NATN 

3.0 
NHPR TYPE 
079.0 9999.0 

DISP 
¿9.0 

L»PX LOAX DEAN DRFT TRIH BUL* 
2)8.0 9997.0 9999.0 9999.0 9999.0 9999,0 

DDI8 
37.0 

S8HP SRPN 
19.0 9999.0 

RUDDER. PROP ESPD RDAR 
t6•9 9997.0 

PDIA 
¿.9 

ASHP 
11.3 

RDST 
2.0 

ENON 
1.0 

PROP LATA LCAX UMUV TRLC 
1.0 9999.0 9799.0 9999.0 9999.0 

STOPPINO CPDS 
1¿ . 9 

3HPS 
100.0 

RUDS TDIt 
0,0 9797.0 

HRCH SRCH 
7Î.3 9999,0 

TINS TIHR 
9.8 9999.0 

***** SHIP » 530 ***** 

DIHENSION NATN 
3.0 

NNDR TYPE DISP L8PX LOAX BEAN DRFT TRIH BUL* DDI8 SSHP SRPN 
530.0 7999.0 57.0 210.0 7999.0 9979.0 9999.0 9999.0 9997.0 30.0 20.3 9999.0 

RUDDER. PROP SSPD RDAR 
17.2 9997.0 

PDIA 
«.7 

ASHP 
9.7 

RDST . ENGN 
2.0 1.0 

PROP LATA LCAX UNUV TRLC 
1.0 9999.0 9999.0 9999.0 9999.0 

STOPPING SPDS 
17.2 

SHPS 
100.0 

RUDS TDIS 
0.0 9797.0 

HRCH SRCH 
33.3 9979.0 

TINS TIHR 
12.0 9999.0 

***** SHIP * 331 ***** 

DIMENSION NATN HMBR TYPE DISP LBPX LOAX BEAN DRFT TRIH BULB DOIS SSHP 
3.0 531.09999.0¿0.0 2)3.0 9999.0 9999.0 9999.0 9999.0 9999.0 48.0 18.¿ 9999.0 

RUDDER. PROP 

STOPPING 

SSPD RDA» 
1¿.3 9777.0 

SPDS SHPS 
1¿.3 100.0 

PDIA 
¿.¿ 

ASHP 
8.1 

RDST 
2.0 

RUDS TDIS 
0.0 7799.0 

HRCH 
18.3 

ENGN 
1.0 

SRCH 
11.4 

PROP LATA LCAX UNUV TRLC 
1.0 9999.0 9999.0 9999.0 9999.0 

TINS TIHR 
9.7 9999.0 

(,,_»«««« SHIP ♦ 332 ***** 

DIHENSION NATN NHBR TYPE DISP LBPX LOAX BFAH DRFT TRIH BULB 0DI8 SSHP SRPH 
8.0 332.0 9979.0 59.0 213.0 9977.0 9999.0 9999.0 9999.0 9999.0 48.0 18.0 9999.0 

RUDDER. PROP SSPD RDAR 
17.3 9999.0 

PDIA 
¿.¿ 

ASHP 
8.0 

RDST 
2.0 

ENGN 
1.0 

PROP LATA LCAX UNUV TRLC 
1.0 9999.0 9999.0 9999.0 9999.0 

STOPPING SPDS SHPS 
17.3 100.0 

RUDS TDIS 
0.0 9999.0 

HRCH 
24.2 

SRCH 
9.4 

TINS TIHR 
8.3 9999.0 

***** SHIP t 333 ***** 

DIHENSION NATN NHBR TYPE DISP LBPX LOAX BFAH DRFT TRIH BULB DDIS SSHP 
8.0 533.0 9999.0 9999.0 2U.0 9999.0 9999.0 9997.0 9999.0 9999.0 9999.0 20.A 9999.0 

RUDDER. PROP SSPD RDAR 
18.0 9999.0 

PDIA ASHP 
¿.7 9999.0 

RDST 
2.0 

ENGN 
t.O 

STOPPING SPDS SHPS RUDS TDIS HRCH SRCH 
_18.0 10.0 0.0 9999.0 18.4 9999.0 

PROP LATA LCAX UNUV TRLC 
1.0 9999.0 9999.0 9999.0 9999.0 

TINS TIHR 
7.3 9999.0_ 

***** SHIP I 534 «*««« 

DIHENSION NATN NHBR TYPE 
8.0 334.0 7999.0 

DISP LBPX LOAX BFAH DRFT TRIH BULB 
4¿.0 230.0 9999.0 9999.0 9999.0 9999.0 9999.0 

DDIS 
¿1.0 

SSHP SRPH 
10.3 9999.0 
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RUDI>CR t PROP 

STOPPING 

SiSPD ROAR 
IS.7 79PP.0 

SPDS SHPS 
is.7 iao.0 

PDIA 
3.3 

ASHP 
4.A 

RDST 
2.0 

CHON 
1.0 

RODS TDIS HRCH SRCH 
0.0 PPPP.O 7799.0 P77P.0 

PROP LATA LCAX UMUV TRLC 
1.0 7779.0 7777.0 7777.0 7777.0 

TINS TIHR 
8.1 7777.0 

i»! 
•r 

3 

DINENT. ION NATH NHOR TYPE 
-S.lÍ_Í3^8 7?77.g 

DISP LSPX LOAX DEAN DRPT TRIH DULi 
43.0 2^3.0 7777,0 7777.0 7777.0 7777.0 777».0 

DOIS 
54.0 

SSMP SRPH 
18.7 7777.0 

RUDDER t PROP 

STOPPING 

SSPD ROAR 
17.2 7777.0 

PDIA 
4.7 

ASHP 
14.4 

RDST 
2.0 

EHGN 
1.0 

PROP LRTA LCAX UNÜV TRLC 
1.0 7777.0 7797.0 7V7'.0 7777.0 

SPDS 
17.2 

SHPS 
100.0 

RUDS TDIS 
0.0 7797.0 

HRCH SRCH 
21.7 7777.0 

TINS T IHR 
4.3 7*77.0 

5 

ÏL 

MM« SHIP « 334 ««»«« 

ÍV 

DINENSION 

RUDDER. PROP 

NATH NNDR TYPE DISP LSPX LOAX DEAN DRPT TRIH DHL* DOIS SSHP SRPH 
-JUi>— 43^.1.:13-^-7777.0 7777■ 0 1777,0 7777.0 7777.0 ,33.0 13.8 7777.0 

SSPD RDAR 
15.4 7777.0 

PDIA ASHP RDST ENGN 

1.0 
PROP LATA LCAX UNUV TRLC 

1.0 7777.0 7777.0 7777.0 7777.0_ 

STOPPING SPDS 
15.4 

SHPS 
100.0 

RUDS TDIS 
0.0 7777.0 

HRCH SRCH 
17.3 7777.0 

TINS TIHR 
7,2 7777.0 

<__»MM SHIP JL_337_*_*M* 
«•, 

»I DINENSION NATN 
___8.0 

V 

£_ 

F 

r\ ¿ 
••i 

NNDR TYPE 
37.0 7777.0 

DISP LDPX LOAX DEAN DREY TRIH RULD 
42.0 214.0 7777.0 7777.0 7777.0 7777.0 7777.0 

DDIS 
33.0 

SSHP SRPH 
13.R 7777.0 

RUDDER. PROP SSPD RDAR 
14.2 7777.0 

PDIA 
4.4 

ASHP 

—Ail. 
R P j 1 ENGN 

-r'-L?_Ü«. 

PROP LATA LCAX UNUV TRLC 
1.0 7777.0 7777.0 7777.0 7777.0 

STOPPING SPDS 
14.2 

SHPS 
100.0 

RUDS TDIS 
0.0 7777.0 

HRCH SRCH 
21.4 7777.0 

TINS TIHR 
8.8 7777.0 

MM* SHIP t 538 »«*** 

DINENSION NATN NNDR TYPE DISP LDPX LOAX DEAN PRET TRIH DHLS DOIS SSHP SRPH 
_8.0 338.0 7777.0_137.0 272.0 7777.0 7777.0 7777.0 7777.0 7777.0 110.0 42.0 7777.0 

RUDDER. PROP SSPD RDAR PDIA ASHP RDST CNON PROP LATA LCAX WNUV 

SPDS SHPS 
14.8 100.0 

RUDS TDIS 
0.0 7777.0 

HRCH SRCN 
24.2 7777.0 

TINS TIHR 
7.7 7777.0 

STOPPING 
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***** SHIP t 540 ***** 

DIHtNSION NATN NnE>R TYPE DISP l »PX LOAX BEAM DAFT TAIH BUI D DOIS SSHP SAPH 
-79*9.0 óâ.O '»IT.O 9997.0 9999.0 *9t?.Q 9999.0 9999.0 54.0 17.0 9979,0 

RUDDER » PROP SSPD ROAR 
___9999.0 9999.0 

PDI A ASHP 
A.A 9999.0 

RDST 
2.0 

EHGN 
1.0 

PROP LATA LCAX UNUV TALC 
_1.0 9999.0 9999.0 9999.0 9999.0 

STOPPING SPDS SHPS 
__9999.0 100.0 

RUDS TDIS HACK SACK TINS TINA 
0.0 9999.0 9999.0 9999.0 9999.0 9999.0 

»»»«« SHIP * 541 ***** 

DIMENSION NATH NNBR 

RUDDER. PROP 

TYPE DISP LBPX LOAX BFAH DAFT TAIN DULD DOIS SSHP SRPH 
—.8^_9999.0 30,0 205.0 9999.0 9999.0 9999.0 9999.0 9999.0 53.0 12.8 9999.0 

SSPD RDAR PDIA ASHP RDST EHGN PROP LATA LCAX UNUV TALC 
1A.4 9999.0 A.0 10.9 2.0. 3.0 1.0 9999.0 9979.0 9999.0 9999.0 

STOPPING SPDS 
1 A. 4 

SHPS 
100.0 

RUDS TDIS 
0.0 9999.0 

HACH SRCH 
18.0 9999.0 

TINS TINA 
7.A 9999.0 

«»««» SHIP t 54; «>««* 

DIMENSION NATH 
A. 0 

NNPR TYPE 
42.0 9999.0 

DISP LBPX LOAX BFAH DAFT TAIN BULB DDIS SSHP SRPH 
214.0 9999.0 9999.0 9999.0 9999.0 9999.0 9999.0_17.t 9999.0 
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***** SHIP • SSI ***»» 

DIHENSION HATH NMBR TYPE DISP L»PX LOAX BEAN DAFT TRIM BULB DPIB 
0.0 551.0 *779,0 155.0 ÎA2.0 tttf.O Tf?7.0 tttB.O fttt.O BBBB.O 112.0 

SSHP SRPH 
23.8 9999.0 

RUDDER. PROP 3SPD RDAR PDIA ASHP RD6T EHON PROP LATA LCAX UMUV TRLC 
_17.2 9999.0_7.1 8.3 2.0 1.0 1.0 9999.0 9999.0 9999.0 9999.0 

STOPPING SPD3 SHPS 
_17.2 100.0 

RUDS TDIS 
0.0 9999.0 

HRCH SRCH 
4.59999.0 

TINS TIHR 
4.0 9999.0 

***** SHIP « 5S2 ***** 

DinnisiOH NAIN NHBR TYPE DISP IBPX LOAX BEAM DRFT TRIM BULB 
tf.O 532.0 9999.0 102.0 2T9.0 9999.0 9999.0 9999.0 9999.0 9999.0 

DDIS 
80.0 

SSHP SRPH 
20.7 9999.0 

RUDDER. PROP SSPD RDAR 
14.9 9999.0 

PDIA ASHP 
4.4 9949.0 

RPST 
2.0 

EHGN 
3.0 

PROP LATA 
44/.0 

LCAX UMUV TRLC 
949.0 

STOPPING SPDS 
14.9 

SHPS 
100.0 

RUDS TDIS 
0.0 4444.0 

HRCH 
37.7 

SRCH 
14.3 

TINS TIHR 
12.7 4444.0 

*ttt* SHIP « 553 ***** 

DIHCHSION NATH NHBR TYPE 
S.O 333.0 4494.0 

DISP t BPX LOAX BEAH DRFT TRIH BULB 
83.0 212.0 4444.0 4949.0 4444.0 4994.0 4444.0 

DRIB 
«8.0 

SSHP SRPH 
20.7 9494.0 

RUDDER. PROP SSPD RDAR PDIA ASHP RBST EHON PROP LATA LCAX UNUV TRLC 
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RUPPER» ntor SSRD RDAR P0IÄ 
7.0 

ASHP 
11.4 

ROST 
3.0 

EMON 
3.0 

PROP LATA LCAX UNUV TRLC 
i.o »»»».o ooot.o »»»».o mo.o 

GTOPPIO SPDS 
9999.0 

SHPS 
100.0 

RUDS THIS HRCH SRCH TIMS TIHR 
0.0 9999.0 9999.0 9999.0 9479.0 ¢070.0 

*•»»** CHIP » 557 *****_ 

DIMENSION NATH IIHbR TYPE OISP 
.0,???? ..0.,.151.. 

l»PX LOAX DFAM DRFT TRIM IUL* DDIS 
774.0 9909.0 9999.0 9999,0 9999.0 9999.0 120.0 

SSHP SRPN 
37.6 9999.0 

r >• 

RUDDERf PROP SSPD PDAR 

_ 
PDIA 

_2iÇ_ 

ASHP 
_.ll-_4_ 

ROST EHCN 

_ilO_ 

PROP LATA LCAX UNUV TRLC 
1.0 ?99».0 7999,0 »090.0 0007.0 

STOPPING SPDS 
16.« 

SHPS 
100.0 

RUDS TDIS 
0.0 9099.0 

HRCH 
34.0 

SRCH 
33.0 

TINS TIMR 
13.3 9990.0 

*«**» CHIP « 553 ttt** 

DIMENSION NATN 
8.0 

NMDR TYPE 
553.0 990?.0 

DISP 
38.0 

I.RPX LOAX REAM DRFT TRIM DULB 
313.0 9999,0 9999.0 9999.0 9999.0 9999.0 

DDIS 
51.0 

SSHP SRPN 
16.0 9999.0 

RUDDER. PROP SSPD ROAR 
17.6 9999.0 

PDIA ASHP 
_6 iO 

ROST 

_2jO_ 
EHCN 

_LJ_ 

PROP LATA LCAX UNUV 'TRLC 
1.0 9999.0 9999.0 9999.0 9999.0 

STOPPING SPDS SHPS 
_17.4 100.0 

RUDS TDIS 
_0.0 9999.0 

HRCH 
>«.4 

SRCH 

_2iZ_ 

TINS T1HR 
4.4 9090.0 

»»♦♦* CHIP t 559 »»*** 

DIMENSION NATN 
8.0 

NMDR TYPE 
557.0 9999.0 

DISP 
71.0 

LBPX LOAX DFAM DRFT TRIM BULB 
315.0 9799.0 9999.0 9999.0 9999.0 9999.0 

DDIS 
60.0 

SSHP SRPN 
18.4 9999.0 

RUDDER. PROP 

e.1- 
SSPD RDAR 
17.3 9999.0 

PDIA 
6.6 

ASHP 
18.4 

RDST 
3.0 

(NON 
3.0 

PROP LATA LCAX UNUV TRLC 
1.0 9999.0 9999.0 9999.0 9999.0 

STOPPING SPDS 
17.3 

tr,:- 
I- 
^ tt**t SHIP « 540 ««»M 

Ü DIMENSION 

SHPS 
100.0 

RUDS TDIS 
0.0 9999.0 

HRCH 
33.0 

SRCH 
9.0 

TINS TIMR 
7.9 9999.0 

HATH NMDR TYPE 
8.0 540.0 9799.0 

DISP LBPX LOAX BFAH DRFT TRIM BULB 
74.0 314.0 9979.0 9999.0 9999.0 9999.0 9999.0 

DDIS 
63.0 

SSHP SRPN 
17.4 9999.0 

RUDDER. PROP SSPD RDAR 
17,3 9999.0 

PDIA 
4.3 

ASHP 
17.4 

RDST 
3.0 

ENGN 
3.0 

PROP LATA LCAX UNUV TRLC 
1.0 9999.0 9999.0 9999.0 9999.0 

1 

STOPPING SPDS SHPS 
17.3 100.0 

RUDS TDIS 
0.0 ??7?.0 

HRCH 
IS.7 

SRCH 
3.3 

TINS TIMR 
5.7 9999.0 

DIMENSION NATN NMDR TYPE DISP LBPX LOAX BFAH DRFT TRIM BULB 
8.0 561.0 9999.0 344,0 334.0 9999.0 9999.0 9999.0 9997.0 9999,0 

DDIS 
308.0 

SSHP 8RPH 
33.0 9999.0 

VI 
RUDDER. PROP SSPD RDAR 

■lil* 9999.0, 
PDIA ASHP 
7.« 9999.0 

RDST 
3.0 

EHGH 

_LiO_ 

PROP LATA LCAX UNUV TRLC 
1.0 9999.0 9999,0 9999,0 9999.0 

SPDS 
14.4 

SHPS 
100.0 

RUDS TDIS 
0.0 9999.0 

HRCH 
3S.1 

SRCH 
36.4 

TINS TIMR 
70.9 9999.0 

STOPPING 
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**«t* ship * a? ***** 

P1H( Mr ION MATH MMÍR TTPC PISP l.PPX LOAX *r am PRFT TRIM BUL» DPI» 
3.0 547.0 »99*.O 703.0 310.0 y»?*.0 *»9y.O T9T9.0 TTTT.O TTfT.O 174.0 

SSHP SRPN 
78.0 9999.0 

PUPPEK. PROP r.SPD RPAR 
15.9 9*99.0 

PDIA ASHP 
0.8 9999.0 

ROST 
3.0 

EHON 
t.O 

PROP LATA LCAX UNUV TRLC 
1.0 9999.0 9999.0 9999.0 9999.0 

STOPPING SPPS SHPS 
15.9 100.0 

RUDS TPÏS 
0.0 99*9.0 

HKCH 
26.8 

SRCH 
12.9 

TIMS TIHR 
19.6 9999.0 

»«»*« SHIP t 563 ***** 

DIMENSION SSHP SRPH NATN NMPR TYPE OISP l RPX LOAX BEAN ORFT TRIM BULB DOIS 
8.0 563.0 9999.0 183.0 290.0 9999.0 9999.0 9999.0 9999.0 9999.0 156.0 30.0 9999.0 

RUDDER. PROP SSPP RDAR 
16.8 9999.0 

PDIA ASHP 
7.8 9999.0 

ROST 
2.0 

EMGN 
1.0 

PROP LATA LCAX UNUV TRLC 
1.0 9999.0 9999.0 9999.0 9999.0 

STOPP.NG SPPS 
16.8 

SHPS 
100.0 

RUPS TDIS 
0.0 9999.0 

HRCH 
36.8 

SRCH 
10.1 

TIMS TIMR 
15.7 9999.0 

*«*«« SHIP « 56« ***** 

MATH DIMENSION 
SRPH NMPR TYPE DISP LDPX LOAX »FAM ORFT TRIM BULB ODIS SSHP 

3.0 561.0 99»».O 112.0 244.0 9999.0 9999.0 9999.0 9999.0 9999.0 97.0 22.0 9999.0 

RUPOER. PROP 

STOPPING 

SSPP RPAR 
16.2 9997.0 

FDIA 
8.0 

ASHP 
6.9 

ROST 
2.0 

EHGN 
1.0 

PROP LATA LCAX UNUV TRLC 
1.0 9999.0 9999.0 9999.0 9999.0 

SPPS 
16.2 

SHPS 
100.0 

RUDS TOIS 
0.0 9999.0 

HRCH 
26.S 

SRCH 
9.7 

TIMS TIHR 
13.0 9999.0 

!»! 

i».i 

*«*«> SHIP « 565 »»«»» 

DIMENSION OBIS SSHP SRPH MAIN NMPR TYPE DISP LBPX LOAX BEAM PRET TRIM BULB 
8.0 565.0 9999.0 100.0 243.0 9999.0 9999.0 9999.0 9999.0 9999.0 »2.0 24.0 FPPP_»0_ 

RUBBER» PROP SSPP RPAR 
16.4 9999.0 

PPIA ASHP 
7.0 9999.0 

RDST 
2.0 

EHGN 
t.O 

PROP 
1.0 

LATA LCAX UNUV TRLC 
999.0 

STOPPING SPPS 
16.4 :..1 

n~ 

'I.' ***** SHIP * 564 ***** 

FT 

SHPS 
100.0 

RUDS TPIS 
0.0 9999.0 

HRCH 
24.6 

SRCH 
10.1 

TINS TIHR 
12.4 9999.0 

DIMENSION NATN NNBR TYPE 
8.0 546.0 9999.0 

DISP LBPX LOAX BFAH BRFY TRIH BULB 
34.0 213.0 9999.0 9999.0 9999,0 9999.0 9999.0 

BB1S 
57.0 

SSHP SRPH 
1S.0 *999.8 

RUBBER» PROP SSPP RPAR 
16.4 9999.0 

PPIA ASHP 
4.0 9999.0 

ROST EHON PROP LATA LCAX UNUV TRLC 
3.0_1.0 1.0 9999.0 9999.0 9999.0 9999.0 

STOPPING SPPS 
14.4 

SHPS 
100.0 

RUDS TPIS 
0.0 9999.0 

HRCH SRCH TINS TIHR 
31.3 3.6 S.3 9999.8 

***** SHIP t 567 ***** 

NATN 
S.O 

NHBR TYPE 
367.0 9999.0 

PISP 
143.0 

LBPX LOAX BFAH ORFT TRIH BULB 
334.0 9999.0 9999.0 9999.0 9999.0 9999.0 

OBIS 
134.0 

SSHP 
34.0 99 

B1NENS10N 
SRPH 
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***** SHIP * 373 ***** 

DinCHSION NAIN NHBR TYPE 
B.O 373.0 *9*7.0 

DISP LBPX LOAX »CAH DRFT TRIM BULB 
111.0 230.0 9999.0 9999.0 9999.0 9999.0 9999.0 

PDIS 
92.0 

SSHP SRPH 
24.1 *999.0 

RUDDER. PROP SEED RDAR 
14.3 9999.0 

PDI* 
7.3 

ASHP 
12.0 

RDST 
2.0 

EHCN 
1.0 

PROP LATA LCAX HNUV TRLC 
1.0 9999.0 9999.0 9999.0 9999.0 

CTOPriMO SPDS SHPS 

_100--.0- 

RUDS TDIS HRCH SRCH TINS TIHR 
0.0 9997.0 33.4 9999.0 12.0 9999.0 

«»«*» SHIP » 374 *»**» 

DIMENSION HAYN NMBR TYPE 
8.0 374.0 9999.0 

DISP LBPX LOAX BEAM DRFT TRIM BULB 
04.0 232.0 99*9.0 9999.0 9999.0 9999.0 9999.0 

DDIS 
71.0 

SSHP SRPH 
17.0 9999.0 

RUDDER. PROP SSPD RDAR 
14.3 9999.0 

PDI A 
4.4 

ASHP 
12.0 

RDST 
2.0 

EHON 
3.0 

PROP LATA LCAX UMUV TRLC 
1.0 9999.0 9999.0 9999.0 9999.0 

STOPPING SPDS 
14.3 

SHPS 
100.0 

RUDS TDIS 
0.0 9999.0 

HRCH SRCH 
24.4 9999.0 

TIMS TIHR 
11.3 9999.0 

►♦**» SHIP • 373 ***** 

DIMENSION NATN NMDR TYPE DISP l BPX LOAX BEAM DRFT TRIM BULB DDIS SSHP SRPH 
8.0 373.0 9999.0 109.0 237.0 9999.0 9999.0 9999.0 9999.0 9999.0 »7.0 29.4 9999.0 

RUDDER• PROP 

STOPPING 

SSPD RDAR 
17.7 9999.0 

PDI A 
7.2 

ASHP 
20.0 

SPDS 
17.9 

SHPS 
100.0 

RUDS TDIS 
0.0 9*99.0 

RDST 
2.0 

HRCH 
33.0 

ENGN 
1.0 

SRCH 
3.3 

PROP LATA LCAX UNUU TRLC 
_110 9999.0 9999.0 9999.0 9999.0 

TIHS TIHR 
12.3 9999.0 

g- 
Ü 

£' 

"r a 

_***** JÎHIP * 574 ***** 

DIMENSION NATN NHBR TYPE DISP LBPX LOAX BFAH DRFT TRIM BULB DOIS SSHP SRPH 
8.0 374.0 9999.0 133.0 233.0 9999.0 9999.0 9999.0 9999.0 9999.0 117.0_18.0 9999.0 

RUDDER. PROP SSPD RDAR 
13.4 9999.0 

PDI A 
4.7 

ASHP 
14.0 

RDST EHON PROP LATA LCAX HNUV TRLC 
2.0 1.0 1.0 9999.0 9999.0 9999.0 9999.0_ 

STOPPING SPDS 
13.4 

SHPS 
100.0 

RUDS TDIS 
0.0 9999.0 

HRCH SRCH 
73.8 9999.0 

TINS TIHR 
11.3 9999.0 

***** SHIP I 377 ***** 

DIMENSION NATN NHBR TYPE DISP LBPX LOAX BEAM DRFT TRIM BULB DDIS SSHP SRPH 
8.0 577.0 9999.0 237.0 710.0 9999.0 9999.0 9999.0 9999.0 9999.0 203.0 28.0 9999.0 

RUDDER. PROP SSPD RDAR 
13.3 9999.0 

PDIA 
8.8 

ASHP RDST ENON PROP LATA LCAX UMUV TRLC 
14.0  ;.Q 1.0 l.o 9999.0 9999.0 9999.0 9999.0 

STOPPING SPDS 
13.5 

SHPS RUDS TDIS HRCH SRCH TINS TIHR 
100.0 0.0 9999.0 33.9 9999.0 15.4 9999.0 

***** SHIP 4 578 ***** 

NATN NHBR TYPE 
8.0 378.0 9*99.0 

DISP 
79.0 

LBPX LOAX BFAH DRFT TRIH BULB 
243.0 9999.0 9999.0 9999.0 *999.0 9999.0 

DB1S 
74.0 

SSHP SRPH 
20.7 9499.0 

DIMENSION 
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FT 

RUDDER) PROP 

STOPPING 

?*rS ooooAÂ a»»01* Ä*MP RD8T EM0M RR0P LATA lcax ,in,,w TRLC 
Ij.? »V99.0 9997.0 20.0 2.0 3.0 1.0 9999.0 9999.0 9999.0 9999.0 

CPDS SHPS PUDS TDIS MRCH SRCH TIMS TIHR 
-i5a.? —LÍÜLlS_0.0 9979 , Q ?3,8 7777.0 9999.0 _ 

mur i 877 »m» 

DI NC HS I ON MftTN NMBR TYPE 
0.0 ?• 77.0 7970,0 

DISP I PPX LOAX DEAN DRFT TRIN BUL I 
04.0 200.0 9999.0 9999.0 9999.0 9999.0 9999.0 

RUDDER. PROP 

STOPPING 

DDIS 
52.0 

S8HP SRPN 
IR.O 9999.0 

CSPD ROAR 
18.0 9797.0 

PDIA 
0.7 

ASHP 
7.0 

RDST 
2.0 

ENGN 
1.0 

PROP LATA LCAX UNUV TRLC 
t.O 9999.0 9999.0 9999.0 9999.0 

SPDS SHTS 
13.0 100.0 

RUDS TDIS 
_0.0 9997.0 

HRCN 
13.0 

SRCH 
11.0 

TINS TIHR 
11.0 9999,0 

t««M SHIP 9 530 «9««» 

DINTNSI OH MATN NNDR TtfE 
0-0 130.0 7977.0 

RUDDER. PROP SSPD RDAR 
10.3 9979.0 

L0AX ,F*H DRFT TR,H WLD •«‘»S SSHP SRPN 
-?S-S—213-.0.7997.0 9999.0 9999.0 9979.0 9997.0 82.0 24.3 9999.0 

PDIA 
7.0 

ASHP 
12.0 

RDST 
2.0 

ENGN 
1.0 

STOPPING SPDS SUPS 
14.5 100.0 

RUDS TDIS 
0.0 9797.0 

HRCH 
24.7 

SRCH 
10.4 

PROP LATA LCAX UNUV TRLC 
1.0 9999.0 9999.0 9999,0 9*99.0 

TINS TIHR 
12.3 9999.0 

.SHIJ1J .331 *«<** 

DINDMION HATH HNDR TYPE DISP LBPX 'LOAX SPAN DRFT TRIH DULD DPIS SSHP SRPN 
—220.0 3A5.0 9997,0 9999.0 9997.0 9999.0 9999.0 193.0 29.1 9999.0 

RUDDER. PROP SSPD RDAR 
14.0 9977.0 

PDIA ASHP 
3.9 7979.0 

RPST 
2.0 

FHGN 
1 .0 

STOPPING 

PROP LATA LCAX UNUV TRLC 
_ 1.0 9999.0 9999.0 9999.0 9999.0 

SPDS 3HPS 
14.0 100.0 

RUDS TDIS 
0.0 797»,o 

HRCH SRCH 
43.8 7779.0 

TINS TIHR 
17.4 9999.0 

i’l 

- * R»*»_SH I P_* 382 »MM 

DIPENSION NATN HNDR TYPE 
3.0 592.0 7979.0 

DISP LDPX LOAX DEAN DRFT TRIH DULD 
49.0 274.0 7997.0 9999,0 9999.0 9999.0 9999.0 

8818 
40.0 

RUDDrR. PROP 

8SHP SRPN 
17.0 9999.0 

SSPD RDAR 
14.0 7979.0 

PDIA 
4.4 

ASHP 
17.0 

RDST 
2.0 

ENGN 
3.0 

U.I 
t 

STOPPING SPDS 3HPS 
-14.0 100.0 

RUDS TDIS 
0.0 9779.0 

HRCH SRCH 
73.0 9979.0 

PROP LATA LCAX UNUV TRLC 
1.0 9999.0 9999.0 9999.0 9999.0 

TIHS TIHR 
8.3 9999.0 

R 
-Jtm -RHIP I 383 *»*!»_ 

S’ 
3. 

DIHCHSION NATH NNDR TYPE 
P.0 533.0 9999.O 

DISP LBPX LOAX DEAN DRFT TRIH DUL8 
JO 1.0 210.0 9799.0 9999.0 9999.0 9999.0 9999.0 

DDIS 
83.0 

88HP SRPH 
24.1 9999.0 

RUDDER. PROP SSPD RDAR 
14.4 9777.9 

STOPPING SPDS 
14.4 

CHPS 
100.0 

PDIA ASHP RUST ENGN PROP LATA LCAX UNUV TRLC 
—£¿5-L?-1®-1l9_1.0 1.0 9999.0 9999.0 9999.0 9999.0 

RUDS TDIS 
0.0 9979.0 

HRCH 
31.3 

SRCH 
10.4 

TTH8 TIHR 
ll.S 9999.0 
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»*»** SHIP t S84 «**»* 

J* 

« Ruporp. rpof c;pp RP.-.R Roí» ashp rust emon prop lata lcax unuv talc 
!i;e-m?;crw*.T~‘23VÖ-r.Ti-jtö-rro-»**».o*?*»?'.o - 

STornur, sRps shps rods ms hrch srch tins tihr 
a« 

*■ 
LI 
a« 

»« 
a* 

15.8 ' ‘ï08VO " “‘0.0"7777.0 34.3 ffff-.TJ—Tj;5^777.-¾- ' — « 

—v«*i-«hrr 1-317-4101— - - 

DIhtPt:ir)H NATH NHRR TYPE DISP LÍPX LOAX SPAN 0RFT TRIM SUL* DOIS SSHP SRPN 
a» 
»a 

>• 

ITS S&T'm’TTTTB 3¢070 ÏTTT5-7T7775 <770-r«7f-270-777770 24070-3870 7777.0 

RUnOER. PROF SSPP RUAR PUTA ASMP ROST CNON PROP LATA LCAX UNUV TRLC 

aa 

ÍT.Õ 7777.5 77*770 ÍÍ.7 "770 TTo 170-7777.5 7777.0-7777.0-777*70 

STOPPING SPPS CHPS RUPS TPIS HRCH SRCH TINS TIHR 

:: 
hi 

13.3 100.0 0.0 7777.0~7*V7.0 7*77.0 “ÎJ.O *77*.0 
14.7 100.0 0.0 *777.0 7*77.0 7777.0 17.8 7777.0 

_ 
«» ***** SHIP * 338 ***** 

rtHti/nou rrtr RHïR TTPE otsp nn nwx—ir*n—nun—rtra—aura—dots—sshp—srph • 
1.0 383.0 7777.0 113.0 311.0 7777.0 47.0 7.« 32.0 7777.0 113.0 28.0 7777.0 

ta 
RUtPER. PROP SSPP ROAR P01A ASHP ROST EMON 7M7 LÁtA LÈÃX ’ uMÖM".TAU! ™ 

• • 

i: 

sTSTp i no 5FÏÏS sTips 5DÏ5 TÎT5 RICH Süîh TTR5 TTHi 
13.3 100.0 0.0 7777.0 27.4 7777.0 13.3 7777.0 

*»»** SHIP » 387 ***** 
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DinLM'ilON NATN MHIiR TYPE DISP 
1.0 387.0 7777.0 225.0 

t »PX LOAX 
303.0 7777.0 

BF.AH 
47.0 

DRFT 
18.4 

TRIM BULI OPTS 
2.0 7777.0 223.0 

S8HP SRPH 
30.4 7777.0 

RurocR. prop 3-.PD RDAR POIA 
15.0 777».0 7777.0 

ASHP 
22.1 

RPST 
2.0 

ENON 
1.0 

PROP LATA LCAX UNUV TRLC 
1.0 7777.0 7777.0 7777.0 7777.0 

rurspiiio spot :.pdf ruht 
11.5 7777.0 35.0 

_15.3 V777.0_-33.0 
10.4 7*?7.0 -33.0 

'advt TRMT 
10.0 7777.0 
8.? 7777.0 

STOPP I HO ?ppr. SUPS RUPC 
14.0 100.0 
17.0 100.0 

0.0 7779.0 
0.0 7777.0 

10.0 7777.0 

TP18 HRfH 

PI AT FRPH 
11.2 7777.0 
.7,0.7777^0. 
11.0 7777.0 

37.4 7777.0 
81.5 7777.0 

_§££«_iifis_tijüL 
13.2 7777.0 
51.0 7777.0 

tttt* SHIP t 570 **»<* 

-PTHtHtlÔÜ-NÃTfi hWPR-TrTE-liT«f-CSfS-CBSiT 
1.0 370.0 7777.0 123.0 305.0 7777.0 

iFSir 
47.0 

Tisrr 
10.5 

■mH—irncf—p-pir 
5.0 7777.0 123.0 

•T«n*-SRPH' 
20.4 7777.0 

PUOPER. PROP 5SPP ROAR PDIA 
13.0 7777.0 7777.0 

ASHP 
22.8 

RPST 
2.0 

EHGN 
1.0 

PROF LATA LCAX WKUV TRLC 
1.0 7777.0 7777.0 7777.0 7777.0 

TURNING SPOT SPOF 
14.0 7777.0 

_14.0 7777.0 

RUOT 
35.0 

■ JV-.O. 

AOUT TRNT 
8.0 7777.0 

-7,3..7.77¾^. 

PIAT FRPH 
7.0 7777.0 

_JLsJS_tîî3LtlL 

STÜPPING rPP3 3HPS 
_14.0 100.0 

RUOS TDIS HRCH SRCH TINS TIHR 
¢..0 7777.0 24.7 7777.0 11,3 7777,0 

...1.,.,.,1......,,. . I Ã 
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APPENDIX F 

DESCRIPTION OF THE SHIP MANEUVERING 
DATA BASE AND DATA BASE PROGRAMS 



APPENDIX F 

The ship maneuvering data base described in the text is contained in, 

and manipulated by, a package of three main computer programs. These programs 

are especially tailored to ship maneuvering performance and were develope in 

lieu of using an existing, generalized data base management program. 

These programs were developed for use on PDP 11/34 and 11/44 computers and 

can be used on the Coast Guare 11/34 computers. Plots are prepared with a 

TEKTRONIX terminal and "Easy Graph" software package which are used by the 

Coast Guard with the PDP 11/34 computer. 

p-1 Data Base Programs 

The three programs are designated SMDB, SMPLT and STAT. The prbgrams 

are coupled through disk files. SMDB can generate disk files accessed by 

STAT and both SMPLT and STAT can generate disk files that can be accessed by 

a TEKTRONIX "Easy Graph" plotting package which is used in conjunction witn 

the PDP 11 Series computer. The general functions of the three programs are 

described below. Program Listings and User's Manuals are provided at the 

end of this Appendix. 

Program SMDB - SMDB is a computer program designed to access a file of 

ship maneuverability data (SMOB.OAT) and to select ships by certain criteria. 

The data for these ships can be listed and/or filed for further study or 

manipulation. 

The program can check the validity of the Input data formats, upper and 

lower bounds of each Item, list the selected data with proper heading, print 

a data name dictionary, sort maneuvering data In the turning, stopping then 

zig-zag order. The SELECT OPTION can find ship data which meets limits or 

criteria specified by the user, show the number of data found meeting these 

criteria, list this data, and file these data under a name assigned by the 

user. 

Program SMPLT - SMPLT creates disk files of ship maneuverability data 

for Input to PLOTS, the Tecktronlx "Easy Graph" package or program STAT. 

This input data comes from a file created by the program SMOB. SMPLT selects 



TABLE Fl 

ORGANIZATION OF SHIP MANEUVERING PERFORMANCE DATA FILE 

70 CHARACTERS- 

* 
SHIP DIMENSIONS 

f 
RUDDER, PROPULSION, WIND 

DATA CODE IS USED TO INDICATE TYPE OF SUBRECORD 

3 TURNS 4 STOPPINGS 5 z-z 

Each aubrecord contains 70 characters 
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TABLE F2 

SHIP MANEUVERING PERFORMANCE DATA FORMAT 

Ic*m 

(1) 

Daca 
Coda 

(2) (3) (*> 
Typ« 

Ship Ship of 
Nationality No- Ship 

(5) (6) (7) (8) 

Dlap. LBP LOA Baaa 

(9) 00) (ID 02) 03) O*) 

Daalgn Sarvlca Sarvlca 

Draft Trim Bulb Dlap. SHP RPM 

Item 

(15) 06) 07) 08) O’) 

Data Service Rudder Prop. Aat. 
Code Speed Area Diam. SHP 

(20) (21) 

Budder/ 
Stem Engine 
Code Coda 

(22) 

Prop/ 
Rudder 
Code 

(23) (2A) (25) 

Lateral Wind/ 
Wind Wind Wave 
Area LCA Cod3 

(26) 

Trial 
Coda 

Maneuver 

(27) 

Data 
Item Code 

(28) (29) 

Approach Final 
Speed Speed 

Turning Circle 

(30) (31) (32) 

Rudder _ 
Angle Advance Tranafar 

(33) 

Tactical 
Dlaa. 

(34) 

Pinal 
RPM 

Maneuver 

(35) (36) 

Data Approach 
Item Code Speed 

(37) (38) 

7. Astern Rudder 
SHP Comnand 

Stopping 

(39) (40) 

Track Head 
Distance Reach 

(41) (42) 

Side Time to 
Reach Stop 

(43) 

Tima to 
RPK - 0 

Maneuver 

(44) (45) (46) 

Data Approach Rudder 
Item Code Speed Angla 

Zig-Zag 

(47) (48) 

First Final 
Overshoot Overshoot 

(49) (50) (51) (52) 

Overshoot 
Width K T' Period 

* These are the Motora/Norrbln *lg-*ag parameter« 
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from the file the desired ship parameters and files them separately In a format 

that can be accessed by PLOTS, or STAT. 

Program STAT - STAT performs a least square curve fit for parameters 

selected by the program SMPLT. Mean square error, standard derivation, slope. 

Intersection, mean from fitted curve, and Interpolated values are also cal¬ 

culated as part of this curve fit. STAT will curve fit data using all poly¬ 
nomials from first order to the highest order specified by the user. It can 

also be used to change, delete and list data points for the curve fit. It 

also stores data for Input to PLQT5, Tektronlx's "Easy Graph" package. 

F-2 Description of Data Contained In Files 

The general organization and structure of the ship maneuvering data file 

Is outlined 1n Table F-1. The file consists of a set of Individual ship data 

records (one for each ship and distinct ship loading condition for which 

maneuvering trials data exist). Each ship data record consists of a number 

of subrecords. For each ship there must be one subrecord each of types 1 and 

2 (ship dimensions and rudder/propul sion/wind data, respectively). There may 

be any number of subrecords 3, 4 and/or 5 for each ship, but there must be 

at least one of these subrecords. Subrecords 3, 4 and 5 provide data for 

turning, stopping and zig-zag or Z maneuvers, respectively. 

The particular data contained In subrecords 1 to 5 Is described In Table 

F-2. A detailed explanation of the data coding for these subrecords Is given 

In Table F-3. Details of data formats, etc., are given In the following 

sections. 
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TABLE F-3 

EXPLANATION OF DATA FILE CODING 

Explanations of Item Codings: Each subrecord contains 70 characters. The 

data format is (I2,13F6.1) for each subrecord. The integer field is designated 

for subrecord data codes. 

Right justified numbering is assumed in filling out the codes Enter 9999. for 

unknown or missing data. 

(A) Ship Dimensions Subrecord 
(1) Data Code: 1. New ship record starts, dimension subrecord 

2. Rudder, Propulsion and Wind, Wave subrecord 
3. Turning Circle subrecord 
4. Stopping subrecord 
5. Zig-Zag subrecord 

(2) Ship Nationality Code: 
(NATN)* 01 United States 

02 Soviet Union 
03 Sweden 
04 Norway 
05 Japan 
06 Denmark 
07 Finland 
08 United Kingdom 
09 France 
10 Canada 
11 Liberia 
12 Panama 
13 Australia 
14 Federal Republic of Germany (West Germany) 
15 German Democratic Republic (East Germany) 
16 Poland 
17 Italy 
18 Korea 
19 Spain 
20 Greece 
21 Algeria 
22 People's Republic of China (Mainland) 
23 Republic of China (Taiwan) 

99 Not known or other 
* Mnemonic (abbreviation) used in computer 
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TABLE F-3 (Continued) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(ID 

(12) 

(13) 

(14) 

Ship No.: 
(NMBR) A three digit number between 001 and 999 assigned for 

identification of ships 

Type of Ship: 
(TYPE) 1. Tanker < 100,000 DWT 

2. Tanker > 100,000 DWT 
3. Bulk Carrier < 100,000 DWT 
4. Bulk Carrier > 100,000 DWT 
5. Cargo ship 
6. Container ship 
7. LNG ship 
8. Passenger ship 
9. Others'(drilling, etc.) 

Disp.: Trial Displacement (1000 metric tons) 
1 metric ton = .984 long tons , _ 

(DISP) Use trial displacement if known otherwise use design 
full load summer displacement 

("multiply displ (in l.tonsl 

J by 1.016 to obtain 
Idispl in metric tons 

Fully loaded and ballasted ship data should be considered 
as two distinct ships. 

LBP: Ship length between perpendiculars (meters) 
(LBPX) 
L0A: Ship's overall length (meters) 
(L0AX) 

Beam: Maximum beam (meters) 
(BEAM) 
Draft: Draft at midships, or mean draft (meters) 
(DRFT) 
Trim: Trim of ship (% of mean draft) 
(TRIM) + trim by stern 

- trim by bow 

Bulb: Bulbous bow area forward of forward perpendicular, 
(BULB) divided by ship LBP times draft 
39-42 (¾ length * draft) 

Design Disp. Ship displacement at design load (1000 metric tons) 
(DDIS) 
Service SHP:Engine SHP at service speed (1000 HP) 
(SSHP) Use maximum SHP if service SHP is unknown 

Service RPM:Engine RPM at service speed (RPM) 
(SRPM) Use maximum rpm if service RPM is unknown 
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TABLE F3 (Continued) 

(B) Rudder» °ropu1sion and Ulnd/Uave Subrecord 
See Item (1) (15) Data Code: 

(16) Service Speed: 
.(SSPD) 

(17) Rudder Area: 
(RDAR) 

(18) Prop. D1am.: 
(PDIA) 

(19) Astern SHP: 
(ASHP) 

(20) Rudder/Stern Code: 
(RDST) 

(21) Engine Code: 
(ENGN) 

Design Service Speed (knots) 

Total (fixed plus movable) rudder area (meters2) 
If ship has multiple rudders, use total area 

Propeller Diameter (meters) 

Maximum SHP when ship Is moving astern (1000 HP) 

1. All-movable rudder 
2. Semi-balanced rudder 
3. Balanced rudder with fixed structure 
4. All-movable rudder with flap 
5. Cruiser rudder 

Type of propulsion engine 
1. Steam with fixed pitch propeller 
2. Steam with controllable pitch propeller 
3. Diesel with fixed pitch propeller 
4. Diesel with controllable pitch propeller 
5. Gas turbine with fixed pitch propeller 
6. Gas turbine with controllable pitch 

propeller 

(22) Prop/Rudder Code: 

9. Other 

Propeller/rudder arrangement 
1. One propeller, one rudder 
2. -- 

3. 

4. 

5. 

8 
8 

One propeller, two rudders 

Two propellers, one rudder 

Two propellers, two rudders 

Multiple propellers with equal number of 
rudders 

8 
8 
8 

6. Multiple propellers with unequal number 
of rudders, ^» 

®.g.. O' 8 o 

flanking 
rudders 

main 
rudders 
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TABLE F-3 (Continued) 

(23) Lateral Wind Area: 
(LATA) 

(24) Wind LCA: 
(LCAX) 

(25) Wind/Wave Code: 

Lateral projected area (above still waterline) 
(100 meters*) 

Center of lateral projected area (above still 
waterline) measured from midships, + forward, 
- aft of midships (meters) 

(WNWV) 

Wind 
Beaufort 
Scale 

Speed 
(Knots) Wave 

Height 
(ft) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Calm 

Calm 

Calm 

Moderate 

Moder/ite 

Moderate 

Strong 

Strong 

Strong 

0-3 

4-.6 

7-12 

0-11 

12-27 

28-Up 

Smooth 

Moderate 

High 

Smooth 

Moderate 

High 

Smooth 

Moderate 

High 

0-3 

4-6 

6-Up 

0-3 

4-6 

6-Up 

0-3 

4-6 

6-Up 

(26) Trial Code: 
CC39.40 
(TRLC) 

1. Ship trials conducted by ship officer/ 
ship company 

2. Ship trials conducted by shipyard 
3. Ship trials were very carefully conducted 
4. Simulation results 
5. Model tests 

Turning circle subrecord 
(27) Data Code: 

(28) Approach Speed: 
(SPOT) 

(29) Final Speed: 

(30) Rudder Angle: 
(ROOT) 

(31) Advance: 
(ADVT) 

(32) Transfer: 
(TRNT 

See item (1) 

Speed at start of turn (knots) 

Speed at 180° turn, or final steady state 
speed (knots) 

Commanded rudder angle (degrees) 
Positive for port rudder 
Negative for starboard rudder 

Head reach of ship's C.G. at 90° turn (100 
meters) 

Side reach of ship's C.G. at 90° turn 
(100 meters) 
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TABLE F-3 (Continued) 

(33) Tactical Diam: 
(DIAT) 

(34) Final RPM: 
(FRPM) 

(D) Stopping Subrecord 
(35) Data Code: 

(36) Approach Speed: 
(SPDS) 

(37) Percent Astern SHP: 
(SHPS) 

(38) Rudder Comnand: 
(RUDS) 

(39) Track Distance: 
(TDIS) 

(40) Head Reach: 
(HRCH) 

(41) Side Reach: 
(SRCH) 

(42) Time to Stop: 
(TIMS) 

(43) Time to RPM = 0: 
(TIMR) 

(E) Zig-Zag Subrecord 
(44) Data Code 

(45) Approach Speed: 
(SPDZ) 

(46) Rudder Angle: 
(RUDZ) 

(47) First Overshoot: 
(0VS1) 

(48) Final Overshoot: 
(OVSF) 

(49) Overshoot Width: 

Side reach of ship's C.6. at 180° turn 
(100 meters) 

RPM at finish of turn 

See item (1) 
Speed at start of stopping command (knots) 

Percent of maximum astern SHP ordered 

0 * Zero rudder , ,. _* 
±1 - ±49*s commanded rudder angle, (degrees) 
no rudder cycling 
±50 - ±98 * 49 + commanded maximum rudder angle 
(degrees) with rudder cycling 

±99 « unknown or not specified, but rudder 
direction can be derived. 

Stopping tract distance of ship's C.6. 
(100 meters) 
Head reach of ship's C.6. at stop 
(100 meters) 
Side reach of ship's C,G. at stop 
(100 meters) 
Time elapsed between the start of stopping 
maneuver and ship forward speed * 0 (minutes) 

Time elapsed between the start of stopping 

See item (1) 
Speed at start of zig-zag (knots) 

Conmanded rudder angle (degrees) 

First overshoot angle (degrees) 

Last available zig-zag overshoot angle 
(degrees) 

Overshoot width of path, 
sured from 2nd rudder comnand to first maximum 
side reach (100 meters) 



F-ll 

TABLE F.3 (Concluded) 

(50) K' : 
(KPRM) 

(SD V : 
(TPRM) 

(52) Period: 
(PERD) 

Nondlmenslonallzed Motoro/Norrbln zig-zag 
parameter (see Appendix 

Nondlmenslonallzed Motoro/Norrbln zig-zag 
parameters (see Appendix 

Time elapsed between 2nd rudder execution 
and 4th rudder execution (minutes) 
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F-3 Users Guides 

Programs SMDB, SMPLT and STAT have been designed for easy use and hence 

elaborate user instructions or User's Guides are not needed. Sections 

D.3.1, b.3.2 and D.3.3 contains the User's Guides for these three programs. 
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F-3-1 Program SMOR 

USERS CUIDE TO SHDR RRClCRAK 

PURPOSE 

SHDS IS A COMPUTER PROGRAM DESIGNED TO ACCESS A FILE PE SHIP HAHUVERABILITY 
DATA<9H0B. DA I > AMD TO SELECT SHIPS BY CERTAIN CRI TERIA. THE DATA FOR THESE SHIPS 
CAN BE LISTED OR THEY CAM BE FILED AWAY FOR FURTHER STUDY OH MANIPULATION. 

SOFTWARE 

ShDB WAS WRITTEN IN FORTRAN AMU RUNS UNDER DIGITAL EQUIPMENT CORPORATION'S 
RSX-UM OPERA TING SYSTEM. 

FILES 

SMDB.DAT 
IS THE SHIP MANUVERABILITY DATA FILE. IT IS ORGANIZED INTO SHIP RECORDS. EACH 

RECORD HAS 3 TO 3 SUBRECORD TYPES. THESE 5 ARES 

1 - SHIP DIMENSIONS 
2 - RUDDER» PROPELLER AMD OTHER SHIP CHARACTERISTICS 
3 - TURNING CIRCLE DATA 

4 - STOPPING DATA 
5 - ZIG-ZAG DATA 

THERE MUST BE ONE EACH OF 3UBKEC0RD TYPFS 1 AND 2 FOR EACH SHIP AND THERE MAY 
BE ZERO» ONE OR MORE OF EACH OF SUBRECORD TYPES 3» 4 AND S FOR EACH SHIP. THE 
MAXIMUM NUMBER OF SIIBRECCRDS ALLOWFD FOR A SHIP IS 50. THE MAXIMUM NUMBER OF 

SHIPS ALLOWED IN SMDB.DAT IS 1000. 
SMDB.DAT IS A DIRECT ACCESS FILE WITH FIXED LENGTH RECORDS AND THUS CANNOT BE 

EDITED. TO UPDATE OR ADD TO THIS FILE ONE MUST USE THE EDITOR ON DABA.DAT AND 
THEN RUN A PROGRAM - CHDB TO CREATE A N1U SMDB.DAT FILE. SEE GUIDE TO CHDB. 

SMDD.DAT 
IS A DATA DICTIONARY FOR THE VARIABLES STORED IN SMDB.DAT. INFORMATION IS 

STORED ONE RECORD PER VARIABLE AND INCLUDESS 

1 - A 4 CHARACTER MNEMONIC FOR THE VARIABLE 
2 - A CODE DEPICTING VARIABLES ASS 

1 - QUANTITATIVE 
2 - QUALITATIVE ITEM 

3 - DESCRIPTION OF THE VARIABLE 

4 - UNIT OF MEASUREMENT (IF APPLICABLE) 
5 - MINIMUM ALLOWABLE VALUE 
6 - MAXIMUM ALLOWABLE VALUE 

SMDD.DAT CAB BE. CHANGED BY USINO THE TEXT EDITOR. 

SMDB EXECUTION 

TO RUN SMDB ENTERS CUSER ENTRIES UNDERLINED] 

>RUN ShDB 

A MESSAGE IS DISPLAYEDS 

SHIP MANUVERABILITY DATA BASF. PROORAH 

ENTER DATA ITEM(S) FOR HIGH SPEED SCANNING 

NOTES 

ANY 10 DATA ITEMS FROM 3UBRECORO TYPES l AMD 2 CAN BE 
STORED INTERNALLY FOR HIGH SPEED SCANNING. < SEE. SFLECT MODE) 
IF SCANNING IS TO BE DOME FUR AMY ITEMS MOT STORED INTERNALLY 
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note: 

ANY »0 DATA ITEMS FROM SUDKECORD TYPES 1 AMD 2 CAN IE 
STORED INTERNALLY FOR HIGH SPEED SCANNING.(SEE SELECT MODI') 
IF SCANNING IS TO PE DONE FUR ANY ITEMS HOT STORED INTERNALLY 
THE SCAN OF SHIPS MUST Oft TO THF DISK AND MILL TAKE UP TO ONE 

MINUTE. OTHERWISE THE SCAN IS ALMOST INSTANTANEOUS. 
TEN ITEMS ARE DEFAULT FOR INTERNAI. STORAGE. THEIR MNEMONICS 

are: 
TYPE 
DISP 
LIPX 
SEAM 
DRFT 
RDAR 

PDIA 
PROP 
WNUV 

NHBR 

TO CHANGE THIS LIST ENTER THE MNEMOHICSfTAKEN FROM THE DATA 
DICTIONARY) FOR THE VARIADLES YOU ARE INTERESTED IN. ENTER ON 
ONE LINE WITH A SPACE DFJTWrEM EACH. THF. ITEi.S YOU ENTER REPLACE 
THE ITEMS ON THE ABOVE LIST FROM THE BOTTOM UP. 

example: 

TRIM BULB FNON 

THE FILE IS THEN READ PLACING THE H)CH SPEED SCANNING VARIABLES IN INTERNAL 

STORAGE. 

MHEN FINISHED A HESSAGE IS DISPLAYED: 

XXX SHIPS ON FILE CWHERE XXX IS THE NUMBER OF SHIP RECORDS! 

THEN THE COMPUTER DISPLAYS: 

TYPE ‘HELP* FOR A LIST OF' OPTIONS 

AND A PROMPT: 

MNV> 

AT THIS POINT YOU MAY ENTER ONE OF THE OPTIONS LISTED BFLOH. 

IE YOU respond: 

NNV>HELP 

YOU MILL GET A LIST OF OPTIONS: 

VALID options: CHECK 
LIST 
SELECT 
HELP 
DDICT 
SORT 
EXIT 

AND THE PROMPT: 

HNV> 

ENTER ANY VALID OPTION. MHEN THE OPTION IS COMPLETE AN HNV> PROMPT 
FOR ANOTHER OPTION WILL BE PROVIDED. 
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YOU WILL GET A LIST OF OPTIONS * 

VALIO options: CHECK 
LIST 
SELECT 
HELP 
ODICT 
SORT 
EXIT 

AND THE PROMPT» 

MNV> 

ENTER ANY VALID OPTION. WHEN THE OPTION IS COMPLETE AH MNV> PROMPT 
FOR ANOTHER OPTION WILL BE PROVIDED. 

Bss.s.«s«sa8vs.i 

DESCRIPTION OF SilDB OPTIONS 

CHECK 

THIS OPTION WILL SCAN THE FILE AND CHECK TO MAKE SURE ALL ITEMS ARE 
WITHIN THE LIMITS SET IN THE DATA DICTIONARY. IF EVERYTHING CHECKS OUT 
AFTER 1-2 MINUTES THE COMPUTER TYPES» 

NO ERRORS FOUND 

LIST 

THIS OPTION WILL MAKE A COMPLETE LISTING WITH HEADINGS OE THE DATA BASE. 

SELECT 

THIS WILL PUT YOU INTO SELECT MODE. (SEE BELOW) 

hIlp 

DISPLAYS VALID SMDB OPTIONS TP THE MNV> PROMPT. 

DDICT 

MAKES A COMPLETE LISTING OF THE DATA DICTIONARY. 

SORT 

WILL SORT THE SUBRECORDS IN EACH SHIP SO THAT THEY ARE IH ASCENDING 
ORDER BY SUBRECORD TYPE i-S. 

ti|||||||||||||||||||||,l,l|llllllllll|ll,llllll^^ ifliilll lillW'llllMftiftÉlílWIMIIIItiíiliii tiijliPMIIllitliMM^ 
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SELECT MODE 

WHEN SEI ECT IS EHTEREH IH RESTOHSE TO THE KHV> PMMiE'T YOU GO INTO 
ANOTHER HOLE HUH A NEU SET OF OFT TONS. THE FIRST MESSAGE HERE IS! 

SELECT MODE 

AND A PROMETS 

SEL> 

IE YOU enter: 

SEL>HELP 

YOU get: 

VALID OPTIONS! FIND 
SHOW 
LIST 
HELP 
FILE 
QUIT 
EXIT 

AND THE PROMPT: 

SEL> 

ENTER ANY VALID OPTION. 

DESCRIPTION OF SELECT OPTIONS 

FIND 

THIS COMMAND INITIATES THE SIAN OP THE DATA RASF FOR SHIPS THAT MEET 
THE SPECIFIED CRITERIA. THE FORM (IF THF. ’FIND* COMMAND IS! 

FIND MNEM OP LK1 CLM23 CANTO <-DRACKETS SIGNIFY OPTIONAL. ENTRY 

where: MNEM IS ONE OF THE VALID A CHARACTER MNEMONICS 
OP IS A 2 CHARACTER OPERATOR OP WHICH THERE ARE FIVE: 

OT - GREATER THAN 
LT - LESS THAN 
CQ - EQUAL TO . 
DT - BETWEEN LK1 AND LM2 

ME - NOT EQUAL TO I.M1 
LK1 IS A LIMIT THAT EACH SHIP IS COMPARED TO WITH THE 

OPERATOR SELECTED. WITH THE DT OPERATOR IT IS THE 

LOUER LIMIT. MUST DE ENTERED WITH A DECIMAL POINT. 
LH2 IS ONLY USED WITH THE 6T OPERATOR AS THE UPPER LIMIT. 

MUST BF. ENTERED WITH A DECIMAL POINT. 
AND UITH 'AND* APPENDED TO THE ‘FIND* COMMAND YOU MAY 

ADD ANOTHFR 'FIND* COMMAND TO THE SAMP SCAN OP THE DATA 
BASE. WHEN AN 'AND' IS ENTERED A FND> PROMPT IS DISPLAYED 
ON THE NEXT LINE AND ANOTHER 'FIND* HOST BE ENTERED. 

EXAMPLE: TO FIND ALL SHIPS UITH A DISPLACEMENT BETWEEN TOO.OOO AND ISOiOOO TONS. 
(VALUES OF 100. AND IDO. IN DATA BASE) 

SEL>FXND DISP IT 100. ISO. 

THE NUMBER OF SHIPS MEETING THIS CRITERIA TS DISPLAYED? 

244 SHIPS FOUND 
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num ne kUikKLU UI IM A VktlHAI. KII1NI« 
WITH 'AND* APPENDED TO THE •FIND* COMMAND YOU MAY 
ADD AMOTHFR 'FIND* COMMAND TO THK SftMF SCAN OF THF DATA 
BASF WHFN AN ‘AND’ IS ENTERED A END- PROMPT IS DISPLAYED 
SÍ ?HF ÜeÜt LINE AND ANOTHER 'FIND*- HOST BE ENTERED. 

EXAMPLE? TO FIND ALL SHIPS WITH A DISPLACEMENT BETWEEN 100.000 AND 150,000 TONS 

(VALUES OF 100. AND 150. IN DATA BASE) 

SEL>FIND DISP IT 100. ISO. 

THE NUMBER OF SHIPS HEETINO THIS CRITERIA IS DISPLAYED! 

244 SHIPS FOUND 

EXAMPLE! FIND ALL SHIPS WITH A DRAFT LESS THAN 10 METERS AND WITH A RUDDER TYPE 

SEL>FIND DRFT LT 10. AND 

* fnd>find RUDT EQ 2. 

22 SHIPS FOUND. 

MM.1!.;?« K,’¡¡ití 5I“m” ” ÂÆ.... 
USE THE •FILE* COMMAND(SEE BELOW). 

4i_. 
SHOW 

LIST SHIPS (BY THEIR POSITION IN FILE) FOUND BY PREVIOUS ’FIND* COMMAND. 

mmmm 

LIST 

HAKE A COMPLETE LISTING WITH HEADINGS OF SHIPS FOUND BY PREVIOUS 

•FIND* COMMAND. 

HÍLP 
mmmum 

LIST VALID OPTIONS TO SEL> PROMPT. 

PLACE IN A NEW. SEPARATE FILE SHIPS FOUND WITH PREVIOUS •FIND* 

COMMANDS. A FILE NAME IS PROMPTED FOR. 

QUIT 
mmmm 

QUIT SELECT nODE AND RETURN TO SHDB FOR MHV> PROMPT. FOR ADDITIONAL SMDB OPTION. 

Exit 

exit SHDB. 



SHDB.DAT DESCRIPTION AND MAINTENANCE 

FJLE STRUCTURE- 

SMD8.DAT IS ORGANIZED INTO SHIP RECORDSt EACH SHIP HAVING 2 OR 
MORE 80 CHARACTER SUB-RECORDS. THERE ARE S TYPES OF SUB-RECORDS. 
EACH RECORD CONSISTS OF A SUB-RECORD TYPE CODE (NUMBER FROM 1-3) 
RIGHT JUSTIFIED IN COLUMNS 1 >2 AND DATA ITEMS IN COLUMNS 3-80 
WITH A FORMAT 13F6.1. IF A SUB-RECORD DOES NOT HAVE 13 DATA ITEMS 
THE REMAINING FIELDS CONTAIN 0.0. 

THE END OF FILE IS INDICATED BY THE NUMBER 9? IN COLUMNS 112. 

DESCRIPTION OF SUB-RECORDS- 

TYPE 1. SHIP DESCRIPTION 1J THERE MUST BE ONE OF THESE FOR EACH SHIP 

'1' - RECORD TYPE CODE 
NATN - SHIP NATIONALITY 
NMBR - SHIP NUMBER 
TYPE - TYPE OK SHIP CODE 
DlSP - TRIAL DISPLACEMENT 
IDPX - LENGTH BETWEEN PERPENDICULARS 
LOAX - LENGTH OVERALL 
BEAM - SHIP'S BEAM 
URFT - SHIP'S DRAFT AT TRIALS 
TRIM - SHIP'S TRIM 
BULB - BULBOUS BOU AREA FWD OF F.P. 
»DIS - DESIUM DISPLACEMENT 
SSHP - SIPVICF. SUP 
SRPM • SERVICE RPM 

TYPF 2, SHIP DESCRIPTION 25 THERE MUST BE ONE OF THESE FOR EACH SHIP 

'2' - RFCORD TYPE CODE 
SF.PD - SERVILE SPEED 
RDAR - TOTAL RUDDER AREA 
PDIA - PROPELLER DIAMETER 
AAHP - MAX ASTERN SHP 
ROST - RUDDER/STERN CODE 
t WON - ENGINE CODE 
rSOP - PROPELLER/RUDDER CODE 
LATA - LATERAL AREA 
I LAX - WIND LATERAL CENTER OF AREA 
UNUV - WIND.'UAVE CODE 
TKLC - TRIAL CODE 

TYPE 3> TURNING MANUVER THERE HAY BE ZERO OR HORE OF THESE 

SPOT - SPEED AT START OF TURNING 
SPDF - SPEED AT STEADY TURNING 
RUDT - RUDDER ANGLE AT TURNING 
ADVT - ADVANCE OF TURN 
TRNT - TRANSFER OF TURN 
DIAT - TACTICAL DIAMETER OF TURN 
FRPN - RPN AT FINISH OF TURN 
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TU’t 4. STUFHiNÜ HANUVER THERE HAY BE ZERO OR HORE OF THESE 

SPDS - SPEED AT START OF STOPPING 
SUPS - ASTERN SHP RECOMMENDED FOR STOP 
PUDS - RUDDER COMMAND AT STOPPING 
TDIS - TRACK DISTANCE OF STOPPING 
HRCH - HEAD REACH AT STOP 
CRCH - SIDE REACH AT STOP 
TIMS - TIME TO STOP 
TIMR - TIME TO RPM-0 

TYPE 5t ZIG-ZAG MANUVERt THERE 1AY BE ZERO OR HORE OF THESE 

SPHZ - SPEED AT START OF ZIG-ZAO 
PUÜZ - COMMANDED RUDDER ANGLE 
nVSJ - FIRST OVERSHOOT 
HVS2 - SECOND OVERSHOOT 
OVSW - OVERSHOOT WIDTH 
M’RM - ZIG-ZAG PARAMETER 
TPRM - ZIG-ZAG PARAMETER 
PERD - PERIOD OF ZIG-ZAG 

ADDING TO AND ALTERING SMDB.DAT- 

tiMDB• DAT HAS THE FOLLOWING ATTRIBUTES! 
DIRECT (OR RANDOM) ACCESS 
MXED LENGTH RECORDS 
CO CHARACTER RECORDS 

THIS FHE NEEDS FIXED LENGTH RECORDS IN ORDER TO BE A RANDOM 
ACCES!» FI I.E» AND II NEEDC RANDOM ACCESS TO AVOID HAVING TO SCAN 
THE ENTIRE FILE TO SELECT A SHIP. 

SINCE 5AM).DA I HAS FIXED LENGTH RECORDS ONE CANNOT EDIT THE 
TILE. THt PROCEDURE FOR HAKING ANY CHANGES TO THE FILE INVOLVE 
EDITING ANOTHER FILE AND RUNNING A PROGRAH TO CREATE A NEW 
SHDB.DAT . 

THE EDITABLE FILE IS CALLED SHDABA.DAT• THE STRUCTURE IS THE 
SAME AS CMRB.DAT TN THAT EACH LINE OF SHDABA.DAT CORRESPONDS TO 
A SHIP SUB-RECORD. SHDABA.DAT DIFFERS BECAUSE IT HAS VARIABLE 
LENGTH RECORDS THAT CAN BE READ WITH FREE FORMAT (LIST-DIRECTED) 
FORTRAN READ STATEMENTS. THE ITEMS IN EACH RECORD ARE SEPARATED BY 
A TAB (A SPACE OR A COMMA ALSO WORK) AND EACH RECORD IS TERMINATED 
BY A SLASH V'. 

YOU HAY EDIT SHDABA.DAT WITH DEC'S STANDARD EDITOR—INSERTIONS* 
DELETIONS AND SUBSTITUTIONS CAN ALL BE USED. EACH RECORD HUST 
BEGIN WITH A RECORD TYPE (AN INTEGER FROH 1 TO 5> AND MUST 
END WITH A SLASH. THE FINAL RECORD IN THE FILE HUST HAVE 
A RECORD TYPE NUMBER OF »? TO INDICATE END-OF-FUE. 

AFTER EDITING SHDABA.DAT CREATE A NEW 8NDB.DAT BY ENTERING! 

RUN NEUDB 

WHEN FINISHED IT IS 
BACKUP COPIES OF BOT.( 

R GOOD IDEA TO PURSE AND THEN HAKE 
SHDABA.DAT AND 8HDB.DAT. 
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USERS GUIDE TD SHPLT 

--3-2 Proqr«« SHPLT 

PURPOSE 

THE PROGRAM SHPLT CREATES PLOTTING FILES OF SHIP MANUVERABILITY 
DATA FOR INPUT TO PLOTS - TEKTRONIX'S ‘EASY GRAPH* PACKAGE. THIS 
DATA COMES FROM A FILE CREATED DY THE PROGRAM SHOD. 

SOFTWARE 

SHPLT WAS WRITTEN IN FORTRAN AND RUNS UNDER DIGITAL EQUIPMENT 
CORPORATION'S RSX-11M OPERATING SYSTEM. 

FILES 

INPUT.DAT 
IS A FILE CREATED BY A PREVIOUS RUN OF 8KDB. IT HAS THE EXACT SAME 

STRUCTURE A3 THE MAIN DATA BASE FILE - 8HDB.DAT - AND IS IN FACT A 
SUBSET OF THAT FILE. SEE GUIDE TO SNOB. 

SHOD.DAT 
IS THE SAME DATA DICTIONARY FILE USED IN THE SMDB PROGRAM. SEE GUIDE 

TO SMDB. 

SHPLT EXECUTION 

TO EXECUTE SMPLT ENTER: EUSER ENTRIES UNDERLINED! 

>RUN SMPLT 

A MESSAGE IS DISPLAYED.* 

ENTER INPUT FILE NAME 

CUTER NAME OF FILE FROM WHICH YOU WISH GRAPHS TO BE PLOTTED. THIS 
Pile has been created by the sndb program and should be on directory 
C201. ?!• 

HIE FILE IS READ THROUGH TO HAKE AN XRDEX TO EACH SHIP RECORD AND 
THEN ANOTHER MESSAGE IS DISPLAYED*. 

ENTER UP TO 10 VARIABLES FOR EASY GRAPH. 
8 VARIABLES IN 1ST LINE. 

.AT THIS POINT ENTER ANY OF THE MNEMONICS FOUND IN THE DATA DICTIONARY 
LIST» U8E A SPACE BETWEEN EACH. IF ENTERING MORE THAN 8 VARIABLES HIT 
RETURN AFTER 1ST • AND THEN ENTER UP TO 2 MORE ON 2ND LINE AND HIT RETURN. 

MTCI 

..ïiüÇT 5Ü8T ,E A 0,,E T0 0ME CORRESPONDENCE FOR ALL VARIABLES TO BE 
PLOTTED THERE CAN BE NO MIXING OF DIFFERENT TYPES OF MANUVERABILITY DATA. 
FOR EXAMPLE* YOU CANNOT PLOT A TURNINO MANUVER VARIABLE AGAINST A ZIG-ZAG 
«MNUVER VARIABLE. ONLY ONE OF THE TURNING* STOPPING OR ZIG-ZAO 8UBREC0RD 
IYPE8 MAY NAVE VARIABLES SELECTED FROM THEM AT ON TIME. 



F-21 

SKPLT NOU SCANS THE FILE* READING THE REQUESTED VARIADLES INTO HENORY* 
ANY SHIP WITH A HISSING VALUE FOR ONE OF THE VARIABLES IS DROPPED. F-21 

WHEN FINISHED THIS PROCESS THE FOLLOUINO INFORMATION IS PROVIDED! 

M PLOT FILES CREATED. 
N DATA POINTS PER FILE. 

UHERE: H IS THE NUHDER OF VARIADLES ENTERED. (ONE FILE PER VARIADLE) 
N IS THE NUMBER OF DATA POINTS FOUND ON THE INPUT FILE. 

NOTE! 

THERE CAN RE MORE THAN 1 DATA POINT PER SHIP IF PLOTTING IS DESIRED FOR 
MANUVERABILITY DATA. FOR EXAMPLE* IF A SHIP HAS SEVEN TURNING SUBRECORDS 
AND TAÇTICAL DIAMETER IS SELECTED FOR PLOTTING AGAINST DISPLACEMENT YOU 
WILL GET SEVEN DIFFERENT DIAMETERS PLOTTED AGAINST ONE DISPLACEMENT VALUE. 

THESE FILES ARC CREATED ON DIRECTORY C201.23 AND ARE GIVEN THE SAKE 4 
CHARACTER NAME AS THEIR MNEMONIC WITH A 'DAT* EXTENSION APPENDED. THE 
VARIABLES ARE THEN ACCESSED IN PLOTS UITH THE ‘ATTACH* COMMAND. SEE THE 
•FACT GRAPH* MANUAL. 

HARMINGi 

THE MAXIMUM NUMBER OF DATA POINTS ALLOWED PER FILE IS 500. AN ERROR 
MESSAGE IS DISPLAYED IF MORE THAN 300 ARE FOUND DURING THE FILE SCAN. 

.. ^iul. ^ 
i h iMiw mi, ., .i ^1^4^ 

¿I, 
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USERS GUIDE TO STAT 

PURPOSE 

THE PROGRAH STAT COMBINES A SERIES OF SUBROUTINES TO PERFORM 
LEAST SQUARE CURVE FIT FOR PARAMETERS SELECTED BY PROORAM 8MPLT• IT ALSO 
CHANCES» DELETES» AND LISTS DATA POINTS FOR THE CURVE FIT. AND STORES 
DATA FOR INPUT TO PLOTS - TEKTRONIX'S ‘EASY GRAPH* PACKOE. 

SOFTUARE 

STAY WAS WRITTEN IN FORTRAN AND RUNS UNDER DIGITAL EQUIPMENT 
CORPORATION'S RSX-11M OPERATING SYSTEM. 

FILES 

PARA.DAT 
IC A FILE CREATED FOR THE X» Y FUNCTION DEFINITIONS. 

IT HAS 4 CHARACTERS PER LINE. EACH LINE OF THE FILE SHOULD CONTAIN A MNEMONICS 
OF THE SHIP DATA PARAMETERS» OR 4 BLANK SPACES(TO SEPERATE PARAMETER SETS). 

SMDD.DAT 
IS THE SAME DATA DICTIONARY FILE USED IN THE 8KDB PROGRAM. SEE GUIDE 

TO SHOD i 

PREPROCESSING 
RrrORE CXCCUTING STAT» PROORAM SHPLT SHOULD BE EXECUTED TO CREATE INPUT 

riLFS I OR THE SELECTED PARAMETERS. THE NAMES OF THE FILES ARE THE SAME 
A3 THE PARAMETER MNEMONICS IN SMDD.DAT. FOR EXAMPlEi 

THE USER WANTS TO CREATE A FILE FOR DISPLACEMENT DISP» THE FILE NAME 
FOR THIS PARAMETER IS 

DISP.DAT 

TWO ADDITIONAL THINGS SHOULD BE DONE BEFORE EXECUTING STATJ 

<I> CHECK THE FILE PARA.DAT 
THE USER NEEDS TO INCLUDE THF DESIRED PARAMETERS FOR A PARTICULAR ANALYSIS 

IN PARA.DAT. FOR EXAMPLE: 

THE USER WANTS TO CURVE FIT LBPX VS DISP» PARA.DAT SHOULD INCLUDE: 

- (OTHER SET OF PARAMETERS) 

DICP 
LBPX 

—— (OTHER SET OF PARAMETERS) 

NOTE THAT THE LAST LINE OF PARA.DAT MUST BE 4 BLANK SPACES. 

IF PARA.DAT DOES NOT INCLUDE THE DESIRED SET OF PARAMETERS» A NEW SET 
OF PARAMETER MNEMONICS MUST BE ENTERED USING EDITOR. 

(II) DEFINE X» Y FUNCTIONS 
THE LEAST SQUARE CURVE FIT PROGRAMS CAN ONLY BE OPERATED ON TWO VARIABLES 
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Al A lint. THhRtFORE THE PARAHETERS HUST BE MANIPULATED TO GIVE ONLY TMO 
VARIABLES X. AND Y. THESE FUNCTIONS HUST BE DEFINED IN SUBROUTINE XYCALTFILE 
XYCAL.FTN) BEFORE EXECUTING STAT. THERE ARE UP TO 10 X» V FUNCTIONS CAN BE 
DEFINED IN XYCAL. 

THE PARAMETER NAMES IN XYCAL ARE NO LONGER THE MNEMONICS USED IN PARA»DAT 
FILE. THEY ARE FIT(IrJ)« WHERE J IS NUMBERED ACCORDING TO THE ORDER OF THE 
PARAMETERS STORED IN PARA.DAT. FOR EXAMPLE! 

IN THE PREVIOUS EXAMPl.t 

FIT<I*4) CORRESPONDS TO DISP 
FIT(It?) CORRESPONDS TO LBPX 

IF IT IS DESIRED TO CURVE FIT LBP IN METERS VS DISPLACEMENT IN TONS. THEN THE 
PROGRAM XYCAI SHOULD BE ALTERED AS! 

STAT MEN I NO. X<I )-FIT( I » 1)»1000. 
Y(I)«FIT(I.2> 
GO TO 200 

RF SURE TO COMPIlE XYCAL AFTER DEFINING OR CHANGING X» Y FUNCTIONS. 

STAT EXECUTION 

¡F XYCAL HAS DEEM MODIFIED. 1 ASK BUILD STAT BY TYPINOt 

Y PST AT 

I) ¿XFCUTE STAT AFTER TASK BUILDING. ENTER! 

ÎRUN STAT 

A M!*r.:TAt;r IC DISPLYED! 

SEI ECf ONE OF THE FOLLOWING OPTIONS: 
1 CHOOSE SHIP VARIABLES FOR X» Y FUNCTIONS 
2 LIST X. Y 
3 CHANGE VALUES OF X. Y ELEMENTS 
4 LEAST SOUARF CURVE FIT 
5 STORE X. Y. SHIP VARIABLES. AND/OR FITTED X» Y ON DISK 
6 EXIT 

AFTER FINISHING AN OPTION. THE ABOVE PROCESS WILL REPEAT FOR THE USER TO 
SELECT NFXT OPTIONS. IF OPTION 6 IS SELECTED THE STAT PROGRAM WILL END. THE 
F: NOTIONS OF THESE OPTIONS ARE EXPLAINED BELOW! 

<1> IF OPTION 1 IS SELECTED, THE PROGRAM WILL READ IN PARA.DAT, AND PRINT 
THE PARAMETER NAMES STORED IN THAT FILE. EACH SET OF PARAHETERS IS GIVEN A 
NUMBER FOR JNENTIFICATION. NOTE THAT THESE NAHES HUST BE THE MNEMONICS LISTED 
IN THE SMDD.DAT FILE. AND EACH SET CAN HAVE NO MORE THAN 10 PARAHETERS. 
THE PROGRAM THEN PROMPT! 

'¿ELECT ONE OF THE ABOVE PARAMETRIC COMBINATIONS 

AFTER A NUMBER IS SELECTED. STAT UILL LIST THE PARAHETERS FOR THAT IDENTI¬ 
FYING NUMBER. STAT WILL THEN INPUT THE DATA AND CALCULATE X. Y VARIABLES. 

<2> IF OPTION 2 IS SELECTED, STAT WILL LIST THE VALUES OF THE 
X» Y VARIABLES. AT THE END OF EACH PAGE<10«12-120 DATA POINTS). THE USER 

WHETHER TO CONTINUE LISTING C\ NOT ST ENTERING •Y* OR •M* AFTER 

LISTINOm/N) 

LISTING, THE USER SHOULD ENTER TO PROCESS OTHER OPTIONS AFTER 

SHOULD SELECT 
THE PROMPT! 

CONTINUE 

AT THE END OF 
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ENTER 1 TO PROCESS OTHERF()PTIONS 

<3> IF OPTION 3 IS SELECTED» STAT NILL PROMPT THE USER TO ENTER THE DATA 
NUMBER OF THE DATA TO DE CHANGED} . ~ - 

ENTER DATA • TO DE CHANGED 

THEN IT HILL PRINT OLD VALUES: 

OLD VALUES 
« » X» t.*m ** Y» t.tttE ** 
WHERE t'S INDICATE VALUES IN THE X» Y ARRAYS 

AND ASK FOR NEW VALUES: 

ENTER NEU X» Y VALUES» OR 
l.E 30» l.E 30 TO DELETE THIS DATA POINT 

THE USER CAN DELETE A DATA POINT BY ENTERING! 

1.E430» 1.E430 

STAT WILL ASK WHETHER MORE CHANGES ARE NEEDED AFTER EACH CHANGE OF DATA POINT! 

MORE CHANGES?< Y/N) 

NOTE THAT IF SOME DATA HAVE BEEN DELETED. OPTION 2 MUST DR RE-SELECTED IN 
ORDER TO COMPLETE THE DELETE PROCESS. 

<4> IF OPTION 4 IS SELECTED. STAT WILL S-TART LEAST SQUARE CURVE FIT 
PROMPT FOR THE HIGHEST ORDER OF POLYNOMIAL APPROXIMATION! 

IT FIRST 

ENTER HIGHEST ORDER OF APPROXIMATION DFSIRED(HAX-7> 

STA1 WILL CURVE FIT DATA FOR ALL POLYNOMIALS WITH ORDERS FROM 1 UP TO THE 
HIGHEST ORDER SELECTED. 
STAT THEN PROMPT! 

HO YOU WANT FITTED CURVES PASS THE ORIGIN?!Y/N) 

FOR CURVES PASSING THE ORIGINtENTER •Y’), THE O-TH ORDER TERM OF THE POLYNOMIAL 
16 0 • 

P^LCULATES AND PRINTS THE LEAST SQUARE FIT COEFFICIENTS. MEAN SQUARE 
ERROR. STANDARD DEVIATION. SLOPE. INTERSECTION. MEAN FROM FITTED CURVE. AND 
20 INTERPOLATED VALUES FOR EACH CURVE. AT THE END OF OPTION 4. THE USER SHOULD 
ENTER TO PROCESS OTHER OPTIONS AFTER THE PROMPT! 

ENTER 1 TO PROCESS OTHER OPTIONS 

<5\¿L2PT10N 5 SELECTED. DATA WILL BE STORED FOR FUTURE PROCESSINOtE.G. FOR BL 
fujry INPUT). STAT WILL PROMPT WHETHER INTERPOLATED VALUES NEED TO BE STORED! 

DO YOU WANT TO STORE THE INTERPOLATED POINTBT<V/N> 

IF YE8(ENTER *Y*). THEY ARE STORED IN! 

RX. DAT 
RY. DATII4J WHERE 1*1 TO THE HIGHEST ORDER DESIRED 

J-THE LATEST VERSION NUMBER OF 
RY.DAT PREVIOUSLY STORED 

1 

X» Y VARIABLES ARE STORED IN! 
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AND SHIP VARIABLES ARE STORED IN DATA FILES WITH THEIR CORRESPONDING 
MNEMONICS AS FILE NAMES. 
AT THE END OF STORAGE» THE USER SHOULD ENTER '1' TO PROCESS OTHER 
OPTIONS AFTER THE PROMPTt 

ENTER 1 TO PROCESS OTHER OPTIONS 

<¿> OPTION 6 ENDS STAT PROGRAM EXECUTION. 

WARNINO I 

THE MAXIMUM NUMBER OF DATA POINTS ALLOWED PER FILE IS 500. AN ERROR 
MESSAGE IS DISPLAYED IF MORE THAN 500 ARE FOUND DURING THE FILE SCAN. 
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APPENDIX S 

CALCULATION AND USE OF MANEUVERING PARAMETERS T AND K 



6-2 

APPENDIX G 

CALCULATION AND USE OF MANEUVERING PARAMETERS T AND K 

G1 First-Order System Approximation of Ship Maneuvering Equations 

and Steering Quality Indices 

Linear equations of ship maneuvering were at one time widely 

used, especially in Japan (see Reference A-l, for instance) and 

have proven quite useful in interpreting and predicting the steer¬ 

ing behaviour of ships . It has been previously shown that the 

steering behaviour of a ship can be represented by the coupled 

sway-yaw equations with four characteristics coefficients, K, Tj, 

T2, and Tj. The important parameters governing maneuverability are 

K and T » ^ + T2 - T,. The equation of motion written in 

terms of the coefficients K and T can be expressed by the following 

differential equation of the first order in ship yaw rate.r - $: 

T ai + * “ K 6r (G'l) 

where $r * rudder angle. 

Comparing the above equation with the pure yaw motion equation 

It is easily understood that the index T represents a ratio of 

the inertia It to the damping coefficient N*, and the index K 

represents a ratio of the rudder turning moment coefficient N6r 

to damping coefficient N*, e.g. 

. inertia of a ship - 
1 yaw-damping coefficient 

„ _ turning moment coefficient 
" yaw-flamping coetiicient 





6-4 

T: represents quick responsiveness, or course stability 

T tgreater-quick responsiveness A worse 
1 t ismaller-course stability { better 

K; represents turning ability in accordance with the relation 

K 6 - r 

K tgreater 
^smaller 

turning ability { 

G .2 tfethods for Obtaining Indices T and K 

Ship motions during maneuvers are by no means linear and 

hence average values of K and T are naturally functions of the 

amplitude of motion. Therefore, the values of these indices vary 

significantly with the average magnitude of the motion. It is 

therefore important to estimate the values of both indices for 

the same conditions. 

The indices T and K can be calculated numerically from 

Equation G-l using known values of forces acting on the ship and 

rudder (obtained, for instance, from PMM tests and linearized to 

fit the format of Equation G-l). However, the advantage of these 

indices is that they can be easily derived from the results of the 

typical maneuvers conducted with actual or model ships. 

G.2.1 Method for Obtaining T and K from a Turning Maneuver - 

In a turning maneuver, the rudder is put over as quickly as possible 

while the ship is advancing on a straight coursé and then is held 

at a fixed angle. After the turning of the ship reaches a steady- 

state phase, the rudder is returned to the mid-position as quickly 

as possible. From the record of the turning angle and times 

during the above tests, T and K can be obtained from simple relation* 

ships, Reference G*2. 
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Usually a non-dimensional form of these indices is defined 

as follows: 

where V is velocity of center of gravity of a ship, and 

L is ship length. 

The steering quality indices K and T have an immediate relation¬ 

ship to the conventional measures of ship maneuverability, see 

Reference 1: 

Turning diameter/L “ 2/K'6o 

Turning log - T +t1//2(t1 « time to reach the rudder 
angle, 6Q) 

Advance, DA/L » T' + 1/K'50 + (V/L) tj/2 

Considering the non-linear character of ship motions, different 

values of indices will be obtained for different applied rudder 

angles. 

The coefficient K' can be easily obtained from the results 

of turning trials at variable rudder angles (spiral tests). The 

slope of the steady turning yaw rate plotted against rudder angle 

in a non-dimensional form (r'-6r characteristics) represents the 

ratio of the incremental r' to the incremental ¿r and this, in 

turn, equals K' - K(L/V). 

G .2.2 Method for Obtaining T and K From Zig-Zag Tests - 

Nomoto proposed a method for obtaining T and K from an analysis of 

the Kempf zig-zag test. This method is outlined in References 

G-l and G-2. K and T can be calculated from Equation F-l for dif¬ 

ferent time intervals if there is a continuous record of the ship 

heading angle and ruddet angle history. In the actual calculations, 
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this process is repeated only for each set of changes in heading 

angles separately and the final values of K and T are obtained as 

an average of these values. Though this method of obtaining these 

indices is conceptually simple, the numerical process itself is 

tedious and is potentially inaccurate (the trials records of ship 

heading and rudder angles must be very precise). 

Results of zig-zag tests, though valuable for a particular 

ship under specific test conditiops, cannot be readily compared 

with results for other ships or other test conditions because of 

the highly transient character of the results. They also cannot 

be readily compared with results of tests performed at the dif¬ 

ferent environmental condition. Because of the severe non-linearity 

for unstable ships, the values Of K and T obtained for these ships 

should be extremely sensitive to the amplitude of motions. 

The overshoot angle which is obtained from zig-zag tests has 

often been used as a measure of controllability . This 

angle is the difference between the heading angle when the rudder 

reverses and the subsequent extreme value of heading angle. As 

a result, however, a lower rudder rate yields a larger overshoot. 

In order to separate the effect of rudder rate (performance of the 

steering gear, rather than the ship), Japanese studies modified 

the definition so as to measure the angle from the time when a 

rudder passes amidship to the point of extreme course deviation. 

It should be noted that overshoot angle corresponds to KT 6r/2, 

and thus, the overshoot angle as a measure of maneuverability 

contains a drawback in that it cannot discrimate between a ship 

with good turning ability and quick response (large K and small T) 

and another with poor turning ability and slow response (smaller 

K and larger T); the former is much better than latter with re¬ 

spect to maneuverability. 
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Another measure of maneuverability which can be immediately 

obtained from zig-zag trial results is the lag time from the 

rudder passing amidship to the extreme heading deviation. The 

value of T can be determined from this lag time. 

Estimations of the values of T and K show that there is a 

I certain narrow range for the combination of T and K values. Nomoto 

suggested that the rudder area (AR) and displacement (A) are the 

dominant factors governing the ratio K/T. 

This is illustrated in Figure -1 in which 1/T', which repre¬ 

sents the course stability or rate of response, is taken as an 

abscissa and ^ AR , which represents a measure of turning ability 

is taken as an ordinate. As can be seen, the plotted values derived 

from numerous zig-zag trial tests are distributed within a relatively 

small range about a straight line through the origin. Taking 

into account the variety of ship and rudder configurations and the 

reliability of trial tests, this result is considered to confirm 

the validity of a correlation between K and T. 

Figure Q-l also yields the following conclusions: 

1. The turning ability and quick response to steering are related 

# largely through rudder size. 

2. The only effective way to improve the turning performance is 

generally to increase rudder size. 

apiMMi mmtm 
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