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PREFACE

This document constitutes one volume of the final report prepared under
Contract NASG-9046, Space Station Safety Study, which was conducted by
the Aerospace Systems Division, Aerospace Group, The Boeing Company, under
the direction of the Advanced Projects Office, Advenced Missions Program
Office, Manned Spacecraft Center, NASA. The objective of the study was

to develop a management tool for evaluating conceptual designs of future
manned space systems from a safety viewpoint. This objective was achieved
through the application of methodical techniques, which are described
where necessary in appropriate volumes of this final report, for analyzing
space station safety problems. This work resulted in the development of
Crew Safety Guidelines which can be used in evaluating future space
station concepts.

In Phase I of the study, the work was directed toward a broad class of
space stations, using several specific configurations as examples, and
considering both crew safely and mission accomplishment as safety goals.
In May 1969, the study was redirected by NASA into Phase II to provide
more direct support to the NASA Phase B Future Space Station Study,
considering only crew safety as the safety goal. To the extent possible,
the work done in Phase I was revised and adapted to Phase II and all
documents of this final report, except as otherwise noted, include the
results from both phases. In both phases the study scope included only
on-orbit operations and not launch, boost, de-orbit, and recovery opera-
tions, or any operations of the loglstics support system, except for
close-in rendezvous and docking operations.

The approach taken in the study was to examine the space station from the
viewpoint of safety only, with the intent of identifying as complete a
list as possible of those measures which should be taken to maximize crew
safety. Also, and especially in Phase II, the study dealt primarily with
station concepts, rather than specific designs or hardware items. It was
not possible, and no attempt was made, to examine the impact of safety
measures on other i.portant aspects of space station development, such as
cost, design difficulty, or operational suitability. As station develop-
ment proceeds, irade studies between safety measures and other factors will
be required and management decisions must be made as to the extent to which
other desirable features will be permitted to override safety measures.

The documents constituting the final study report are:

e D2-113070-4, Condensed Summary Report

\E\NPE-113O7O-5, Crew Safety Guidelines, Volumes I and II

o
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° D2-ll3070;6, Supporting Analyses

e Analysis of Operetions

e Experiment Program

e Traflic Patterns Analysis
e Human Reguirements

® Meteoroid Penetration

e D2-113070-9, Logic Diagram

e D2-113070-~10, Fault Tree Analysis

e D2-113070-11, Subsystems Analysis

Other dccuments produced during the study but not part of the final
report are:

e D2-113070-1, Detail Study Plan (Phase I only)

e D2-113070-2, Midterm Oral Report

e D2-113070-3, Final Oral Report

e D2-113070-7, Baseline Mission Description (Phase I only)

e D2-113070-8, Baseline System Description (Phase I only)

The references applicable to this document are shown in Section 6.0.
However, all the references for those documents which comprise the final
study report are compiled in D2-113070-5.
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ABSTRACT

The logic diagram in this document explicates a heuristic analysis directed
at discovering what is required for the crew of an Earth orbital manned
space system to be safe. With the aid of the definitions of a few symbols,
provided in Section 3.0, the complete diagrem or any increment of it can
be read as English prose. It was developed primarily to locate essential
elements of hardware function and crew activity but may also be used to
infer the probability of (or degree of belief in) crew safety, or be used
as & basic management plan for task and responsibility assignment.

KEY WORDS
safety humen performance
space station emergencies
crew escape spe.ce programs
Earth orbits design criteria

systems engineering
heuristic method
analysis

mathematical logic
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1.0 INTRODUCTION

1.1 The problem of assuring that safety is provided to space station
crews 1s one which can be and has been approached by muny analytical
techniques. Also, & variety of formats may be used by which the analyses
are recorded and presented. The success of the efforts to date is suggested
ty the safety record of the on-orbit and deep-space portions of the manned
spate program (N.B., through Apollo XII as of this writing). Nevertheless,
present analytical methods leave considerable ambiguity in results and are
often highly subjective. Managers and decision-makers have been forced to
adopt courses of action without the desirable degree of assurance that all
reasonable alternate courses have been considered and without clearly
identifying the assumptions on which their decisions were based.

1.2 1Initiation of the logic analysis described here was based largely on
a desire t~ find an approach which would reduce ambiguity, expose
assumptions, and identify alternatives. PFurthermore, it was desired that
the analysis be clearly set forth, easily understood, readily modified to
accommodate new information or changed assumptions, and logically valid.
Finally, it was intended to permit inferenc:s to be made as to the proba-
bility of crew safety in order to assist in trade studies at a later date.

1.3 In achieving the goals expressed in the preceding paragraph, the analy-
sis explicated in this document was performed with the particular
cbjectives of:

a. Locating heuristically, as a basis for safety criteria, those
hardware and human functions which must be performed (or controlled)
to maintain crew safety, and

b. Developing a schema of implications as a basis for inferring the
likelihood of crew safety, from concepts that are simpler and
more easily agreed upon than the general subject of crew safety
itself.

The analysis is published in the form of a logic diagram, rather than some
other format, for two major reasons. First, it provides a clarified context
for most of the courses of action suggested in document D2-113070-5, Crew
Safety Guldelines, as an aid in applying them appropriately. Second, 1t
facilitates the identification of the basic assumptions that were used so
that they may be examined separately and in detail, and permits the analysis
to be modified to correct for new information or changed situations, or to
accommodate different assumptions, without starting all over.

1.k At the outset, two basic modes of expression were considered. The
first was the "positive," in which the statements are couched in terms
that denote crew well-being, as expressed by the proposition, "All crew
members will be safe during their orbital stay." The second was the
"negative,” which uses phraseology connoting that the crew is endangered,
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as exemplified by the statement, "All crew members will not be safe during
their orbital stay." (The negation can also be stated, "Not all crew mem-
bers will be safe during their orbital stay.") Either approach could have
been used and, in theory at least, both would have identified the same
measures to assure crew safety. The "positive" mode of expression was
adopted on the basis of being more appropriate to the spirit of the study.
(It should be noted that either mcde can be converted to the other by a
simple routine of symbol manipulation based on definitions of logical
functions. Illustrations of this are given in Appendix I.)

1.5 The rules and techniques used in performing the analysis and the

means of assembling and using the logic diagram are briefly discussed
in Sections 2.0 and 3.0 of this document. Appendix I contains a more
detailed description of the principles used in the analysis, and shows
alternate ways of presenting the material.
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2.0 LOGIC DIAGRAM DEVELOPMENT

2.1 LITERARY FORMAT

) The basic language of the logic diagram is common English, with word mean-

. ings as defined in Webster's Third International Dictionary and Webster's
Seventh New Collegiate Dictionary. No words are used out of sentence con-
text and all simple propositicns are expressedl as complete English sentences.

. A simple proposition is one in which the thought does not consist of connect-
ing twc or more propositions (see 2.2-g below). Thus, the complete diagram,
or any segment thereof, can be read as English prose. For example, the seg-

ment reproduced here of the logic diagram on Chart No. 1 can be read as

A1l crew members will be safe
during their orbital stay.

fé%}

A11 crew members will sﬁrvive 1 A1 crew members will complete
their orbital stay. their orbital stay in acceptable
) mental and physical condition,

follows* (in which the underlined words are represented umsmbiguously in
the diagram by the arch-shaped symbol, the double-headed arrow and the
connecting lines):

"All crew members will be safe during their orbital stay, -if and

onlx if-

All crew members will survive their orbital stay, -and-

All crew members will complete their orbital stay in acceptable
- mental and physical condition.”

2.2 FUNCTIONAL RULES

The logic diagram itself is a set of related statements or ™propositions”
arranged in "tree**" form and circumscribed by the following rules

¥ Alternate, logically equivalent, ways of reading this segment are pro-
vided in Appendix I, Section I-4.O

€:T” *¥*¥Tree is used here in the sense defined in Appendix I, Section I-5.0

]
LW
s
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All elements are propositions about increments of time, space,
substance and action (i.e., mission, equipment, people, pro-
cedures, or natural environment) which are:

- 1) Specifically discussed in or suggested by the technological

material listed in Section 6.0.
2) Not specifically ruled out by direction in Reference No. 93.

All subsidiary propositions are connected to the origin proposi-
tion, "All crew members will be safe during their orbital stay,"
by one or more implications.

All connectives between propositions axe either the implicative
function, the function of conjunction or disjunction, equality

(1.e., identical repetition), or sequence of expression (i.e.,

position relative to other connectives).*

All connectives are expressed by defined symbols or comnecting
lines.

Diagram end points consist of the proposition quoted in "b" above
(as the upper limit of the logic analysis) and other propositions
whose truth, falsity, relative frequency of truth or falsity, or
degree of believability have been (at least tentatively or for
the purpose of this study) agreed upon.

All simple propositions in the diagram are either discussed ex-
plicitly, or are implied by reference material or by other propo-
sitions in the diagram.

Compound propositions are formed vy relating two or more simple
propositions. The relationships so expressed are those considered
to be strongly supported by source material, common experience,

or other propositions in the diagram. Such relationships are
deemed to be useful in pursuit of the objectives described in
Section 1.0 and are proposed as being either self-evidently true,
or at least tentatively acceptable.

RATIONALE FOR PROPOSITION DEVELOPMENT

The origin proposition, "All crew members will be safe during their orbital
stay," was established only after consideration of many other ways of
making the statement. Although it is arbitrary in the sense that no doubt
there are numerous ways to put words together which would equally satisfy
the requirement, it was felt that this statement would be at once succinct
and sufficiently accurate to encompass the overall context of the Safety

*The functions of implication, conjunction, and disjunction are rigorously
defined in Appendix I, Section I-2.0.

-l -
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Study. The logic diagram then was developed regressively* from the origin
proposition, by incrementally and repeatedly making and recording decisions
of the following types for each simple proposition:

a. Should the simple proposition being examined be considered an end
point, i.e., premise, of the study, by assuming it true or false
(or as having some assigned probability of truth or falsity), or
should it be considered an origin proposition for a next, more
detailed, level of study? An end-point proposition that has been
identified as a basic premise (described in detail in Section 3.0)
can have no successors in the analysis. The necessary steps (of
thought process, expression and checking)** for additional analy-
sis from propos..tions that are not end-points, which therefore
can be used as origin propositions in their own right for further
development, are identified in "b" through "h" below.

b. What other, more easily grasped (or nearer basic data), proposi-
tion does the origin proposition imply?

c. What other, more easily grasped, proposition or propositions
imply the origin proposition?

d. Can the problem be usefully subdivided by progressing, through
implication, from one origin proposition to two or more conjoined
or disjoined propositions?

e. Will unidirectional implication be sufficient to determine the
truth or falsity of the origin propositican, or will equivalence
be necessary? (Section I-3.0 of the Appendix defines the process
of inference and its relationship to the implication function.)

f. Are we prepared to assert that the implications we have proposed
are true? (Will they survive all logical tests suggested by the
definitions in Section 3.0 and the logical principles expressed
in Appendix I? For example: Since "A implies B" is equivalent
to "the negation of B implies the negation of A," it would not
be loglcal to believe that "A implies B" if it is evident that
the negation of B does not imply the negation of A.)¥**¥

* Appendix I includes, in Section I-1.0, a description of heuristic
principles which are the basis for this method.

*% These steps appear to be implicit in any analysis although rarely do ‘they
seem to be identified in descriptions of particular analytical methods.

**¥%¥Note that in this question we are concerned only with the validity of the
implication function itself as a matter of logical development, not with
the truth or falsity of the proposition statement in terms of its real-
world application. This is a fundamental point of the anaiytical process,
since the structure of the logical development must be unassailable before
one can have faith in the practical aspects of whether or not the concepts
contained within the total analysis can be rendered true (or fal.se, as the

case may be).

-5 -
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2. Are our assertions clearly expressed? (Can another person under-
stand our expression without auxiliary explanation sufficiently
either to agree that the implication(s) pass all logical tests,
or to)recognize a particular and unambiguous point of disagree-
ment?

h. Should the expression be modified to achieve agreement that the
implication(s) are self-evidently true and will pass all logical
tests?

2.4 TERMINATION OF PROPOSITION ANALYSIS

Obviously, it became necessary at some point in the development of the
logic diagram to terminate further analytical effort. The lowest level
statements at these terminal points are classed as (a) "end-point" proposi-
tions, whose categories are described in Section 4.0 and for which no
further study currently is contemplated, and (b) "open" propositions for
which decisions concerning further study have not been established. (The
"open" propositions are designated by triangles, as described in Section
3.0, adjacent to the bases of the containing rectangles but without alpha-
numeric code identification of continuation. A summary listing is given

in Section 5.0.) The reasons or assumptions for end-pointing are discussed
in detail in Section 4.0. End-point propositions, for which no further
study is currently contemplated, are indicated by a circle tangent to the
base of the containing rectangle (usually at the center). For convenience,
code numbers are entered in each end-point circle to designate the appro-
priate assumption category, as described and illustrated in Section k.0.

-
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3.0 LOGIC DIAGRAM DESCRIPTION

3.1 PROPOSITION IDENTIFICATION

Each simple proposition¥* is expressed in the diagram as an English sen-
tence set off by enclosing it in a rectangular box. To establish a unique
code designation for each simple prop-
osition in the diagram, a capital
letter of the English alphabet is
placed adjacent to the right end of
the base of each rectangle. A differ-
ent letter of the alphabet is associ-
ated with each different propesiticn A !
on a given chart. (However, the same f
letter is used for any given proposition whenever it is repeated on the
same chart.) A simple proposition is, therefore, uniquely identified by
the number of the chart on which it appears, followed by the capital letter
associated with it on that chart.

A11 crew members will be safe ~
during their orbital stay.

3.2 YMBOLS FOR PROPOSITION RELATIONSHIPS

Compound propositions* in the diagram are two or more simple propositions
which are related through one or more of the functions of implication,
equivalence, disjunction, or conjunction.* The followir,g symbols are used
to denote these functions:

single-headed arrow and may

A
a. Implication is shown by a
be read, "A implies B." '

B

b. Equivalence is shown by a
double-headed arrow and may
be read, "A is equivaleat to
B."

W Gu_—p> >

c. Disjunction is shown by a
pointed shield and may be
read "A or B (or both)."

*The terms simple proposition, compound proposition, implication, equiva-
lence, disjunction and conjunction are rigorously defined in Appendix I,
Section I-2.0. :

-7 =
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d. Conjunction is shown by a . Z,}
round arch and may be read
"A and B."

The shield and arch symbols have been borrowed from computer design tech-
nology in which they are often used to symbolize electronic modules whose
"transfer" characteristics are analogous to the truth-falsity relationships
of "disjunction" and "conjunction." (Military Standard MIL-STD-806B
describes such usage.)

3.3 INTER-CHART TRANSFER CODES

Although all propositions in the total logic diagram are interconnected by
logical comnnectives, i.e., logical functions, it is not feasible to put
the complete diagram on a single sheet of paper or to show all connections,
even on a given sheet, by continuous lines. Therefore, the following con-
sistent code or symbology was used to show continuity between diagram seg-
ments.

a. A triangular-shaped symbol
always¥* denotes continuation
to or from some other point(s) Paa
in the diagram, (either else- 42:}
where on the same chart or on
some other chart).

b. A lower-case letter of the English alphabet is placed in the apex
of each triangle. This letter is unique for @=ach triangle on any
given chart. Lower-case apex
letters do not necessarily
coincide with the capital
letters used to identify prop-
osition statements (see para-
graph 3.1) on a given chart, in the interest of maintaining
sequential continuity within each identifier system.

¢c. A number in the triangle or immediately beneath it references the
number of the chart on which its complement, i.e., a similar tri-
angle denoting connection to
the one in question, appears.
More than one chart number
may be necessary to show all
connections.

*¥Except for "open" propositions, which are discussed in paragraph 3.4.lk.
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d. The letter appended to each chart number in or beneath a triangle
is the "apex letter" of the complementary triangle and thus unique-
ly identifies the particular
connective triangle on the
designated chart. This alpha- A
numeric system provides un-
ambiguous identification of
each triangle and its associated propasition statement throughout
the entire logic diagram. (The example shown says that the prop-

osition, or its equivalent, to which this triangle "a" is attached
will also be found on Chart 2 attached to triangle "b".)

e. A triangle whose apex is at or near the center of the base of a
rectangle denotes that:

1) The proposition in the
rectangle is repeated with
one or more of its succes-
sors* on the sheet whose
number is in the triangle,

and

2) The proposition in the A
rectangle is repeated with
one or more predecessors¥ 7d

on the sheet(s) whose num-
ber(s) is beneath the tri-
angle,

f. A triangle located at the corner of a rectangle denotes that the
proposition in the rectengle is repeated with one or more of its
predecessors on the sheet(s)
whose number(s) appears in or !‘
beneath the triangle. (The
companion or complementary

proposition may not neces-

sarily be identically verba-

tim, depending upon their

context and usage, but intent 89

and application are always the same and logical equlvalence is
meintained.)

g. A number in parentheses in a triangle refers to a footnote on the
same page regarding further development of that proposition by the
fault tree technique (D2-113070-10).

*"'Successors" and “"predecessors" are defined in Appendix I, Section I—S.O.’
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3.4 TYPICAL APPLICATIONS OF LOGIC. SYMBOLOGY

3.4.1 To illustrate what has been said to this point, some extracts from

the logic diagram will be used. The following is found at the top
of Chart No. 1, with the exception that a double arrow indicating equiva-
lence appears on the chart itself, whereas a single arrow is used here for
illustrative purposes.

A1l crew members will be safe during
their orbital stay.

i -

A1l crew members will survive
their orbital stay,

A1l crew members will complete
their orbital stay in acceptable
mental and physical condition,

- -

One of the ways in which this may be read is: "If it is true that all
crew members will be safe during their orbital stay, then it must be true
that all crew members will survive their orbital stay and that all crew
members will complete their orbital stay in acceptable mental and physical
condition." (It may also be validly read: "If it is true that not all
crew members will survive their orbital stay or that not all crew members
will complete their orbital stay in acceptable mental and physical condi-
tion, then it must be true that not all crew members will be safe during
their orbital stay." Note here thet the negation involves a reversal in
the sequence in which the statements are read, and in the direction of the
implication symbol. Also, the conjunction--arch--becomes a disjunction--
shield.) The sentence, "Crew members will survive their orbital stay," is
identified as proposition 1A and the other two propositions are 1B and 1C,
respectively. The triangle connected to proposition 1B shows that the
proposition is repeated on Chart No. 2 where it 1s identified by triangle a.

- 10 =
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3.k.2 Proposition 1C is further developed on Chart No. 1 as:

A1l crew members will complete their
orbital stay in acceptable mental and
physical condition.

A1l crew members will remain in
good physical and mental condi-
tion throughout their orbital

stay.
A D

This may be read as: "If it is true that all crew members will complete
their orbital stay in azceptable mental and physical condition, then it
must be true either that all crew members will remain in good physical

and mental condition throughout their orbital stay, or that all ill or
injured crew members will complete their orbital stay in acceptable mental
and physical condition; and moreover, if it is true either that all crew
members will remain in good physical and mental condition throughout their
orbital stay, or that all ill or injured crew members will complete their
orbital stay in acceptable mental and physical condition, then it must be
true that all crew members will complete their orbital stay in acceptable
mental and physical condition." The individual propositions are identified
as 1C, 1D, and 1E. Proposition 1D is repeated on Chart No. 3 where it is
identified by triangle a. The foregoing 1s representative of the positive
relationship established by an equivalence (double-headed arrow), in which
the logical validity of the subject propositions must remain irrefutable
regardless of the sequence in which they are read. This is a primary con-
sideration throughout tde logic development.

A11 i11 or injured crew members
will complete their orbital
stay in acceptable mental and
physical condition.
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3.4.3 As a final illustration, Chart No. 2 shows: g*’}

-~

A1l crew members will sur-
vive their orbital stay.

No crew members will be
lost as a result of an
unavoidable hazard.

A :

This may be read as: "If it is true that all crew members will survive
their orbital stay, then it must be true that no crew members will be lost
as a result of an unavoidable hazard, and either that (proposition 2C is
true) or that (proposition 2D is true); and moreover, (the implication in
the reverse direction as read in the previous illustration)." Propositions
are identified as 2A, 2B, 2C and 2D. Proposition 2A will be found repeated,
as shown by the commected triangle, on Chart I:, where it is identified by
triangle a. 3 Proposition 1B in turn is repeated on Chart No. 19, where it
is identified by triangle a and is developed with additional successor
propositions.

- 12 -
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k.0 END-POINTS

.1 END-POINT VALUATION

The t:ath or falsity (or ‘the "probability" of either) of origin or inter-
mediate propositions can be inferred* from the truth, falsity, or "proba-
bility" of their successor end-points. However, most end-points generally
must be considered premises, and as with all premises, their truth or
falsity usually cannot be established unequivocally. Therefore, the results %
cf these inferences, like the results of most practical problems, must be {
considered provisional and will be valid if and only if the premises are
accepted. It becomes apparent that some method of measuring a proposition's
validity might be appropriate when its absolute truth or falsity cannot be
established with certainty. Such values may well be arbitrary, and more a
matter of judgment than mathematical precision, but they can be useful in
determining the relative validity of dependent predecessor statements.
Philosophically, a number between zero and one, associated with the truth

or falsity of a proposition, may be viewed as an expression of a degree of
belief in the validity of the statzment, in which a value of unity would
represent complete and unequivocal belief. This can be applied equally

well to either complete belief in truth, or complete belief in falsity.

An intermediate value also could be considered as (a) the relative frequency
(per opportunity) with which a statement actually proved to be true (or
false), (b) the probability that such would be the case, (c) a fair betting
quotient, or (d) an expression of an opinion of the frequency with which

the statement would be true or false (per opportunity) in the future. Any
or all of these approaches may be used in relation to this logic diagram;
during the analysis no attempt was made to differentiate explicitly between ‘
them. A value of ane can be assumed where no figure otherwise is given. i

L.2 END-POINT CATEGORIES

Development of the logic diagram included an evolution of the kinds of
end-points that had to be considered. It was found that several different
types of assumptions were required due to various reasons such as lack of
hardware definition, or functions outside the scope of the study. By th2
time the logic analysis effort was terminated, the categories given below
had been defined for the end-point assumptions that were made. An end-
point proposition is identified in the logic diagram by a circle tangent
to the base of 1ts block. Within the circle the letter T or F appears,
together with a numeral indicating the énd-point category. When some
factor of belief less than unity (see Paragraph 4.l) was involved, this

is placed below the category number. Many of these factors are necessarily
arbitrary and zubject to personal opinion, but they do intimate that the
statement should be given a more searching inspection and not just be
accepted blindly.

*¥Appendix I includes, in Section I-3.0, a description of the principles of
logical inference used in this analysis.
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Propositions that a»pear so self-evidently true, or false, in
the light of common experience that no explanation is warranted.
For example, it is assumed

that the proposition, "Crew

members will not produce

carbon dioxide,"

is so self- 45D
evidently false that no fur-
ther rationale, development
or rigorous proof is neces- ,
sary, and would be coded Fl
as shown.

Propositions whose study would be beyond the scope of the current
task but for which some assumption of truth or falsity is con-
sidered necessary to continue
the portion which is within
the scope. For example, it
would be pointless to study
what might happen to crew
members during their orbital

stay if they arrived fatally

1l1l. Thus, we must assume

that the proposition, "All

crew members will be in good physical and mental condition at the
start of their orbital stay," is true as a necessary adjunct to
the study. However, any results concerning the truth or falsity
of the proposition, "All crew members will be safe during their
orbital stay," are valid only to the extent that this assumption
is correct. 1In such cases no explanation is provided other than
noting that the proposition is Category 2, and would be coded T2
as shown.

20H

Propositions whose truth, falsity, or "probability" thereof, can
be substantiated by specific data from past missions, tests, or
experiments, assuming that
they are analogous to the
mission and system being
studied. As illustrated
here, the code says that
proposition X is an end-point
of Category 3 with a .85
probability of being true.

N.B. This category was established early in the study to handle
certain hardware consitderations. In revising the logic diagram
to conform with Phase II of this study, detailed hardware analysis
was eliminated and end-points of this type consequently do not
appear in the current diagram. The category has been retained for
the sake of sequential consistency and for possible application
during future logic analysis effort.

- 14 -
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Fropositions which are:

a. not considered self-evidently true or false,

b. not explicitly beyond assigned study scope, and

c. not substantiated or refuted by data on hand; but

d. are considered of such low relative interest, or are so im-
ponderable that available resources should be applied to ex-
ploring other branches of the analysis, and

e. for which some assumption is necessary (as in Category 2
above) to enable rational study of other branches.

In such cases the following information is denoted by appending
".1" or ".2" to the basic category number "L":

4.1 The proposition isvcon?oined with other propositions to imply
an origin proposition (or is implied by such a conjoined

proposition). Therefore, if —

it were assumed false, the

origin proposition must be

false and no effort would 16F

need to be expended on the

other propositions of this

branch. Thus, it must be

assumed true, or to have a

significant probaebility of

truth, to enable further study. As illustrated, proposition 16F

is & Category 4.1 end-point proposition which has been assigned

a .95 probability of being true.

&;g The disjunction of this proposition and others implies an

origin proposition (or implies such a disjoined proposition).
Therefore, if it were assumed
true, the origin proposition
must be true and no effort
would need to be expended on
the other propositions of this
branch. Thus, it must be
assumed false, or to have a
significant probability of
being false, to enable further
study. Proposition 26H shown here is a Category 4.2 end-point
proposition with a .90 probability of being false.

-15 -
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A proposition whose further study, or whose truth or falsity,
would be immaterial because it is used in the diagram as a member
of a conjoined sel of propo-

sitions, implied by a higher-

level propositicn. of which

another member is self- 58F

evidently false (Cat. 1). 1In

such a case, since the higher-

level proposition must be

false regardless of the truth

or falsity o the one in ques-

tion, no truth value has been assigned to the latter. As illus-
trated, propasition 58F is a Category 5 proposition whose further
development is immaterial.

A proposition whose further development would be immaterial
because it is used in the diagram to imply a higher-level propo-
sition which is already im- .

plied disjunctively by a
proposition considered self-
evidently true (Cat. 1). In
such a case, since the higher-
level proposition must be true
regardless of the truth or
falsity of the one in ques-
tion, no truth value has been
assigned to the latter. Proposition Y is indicated here as a
Category 6 proposition whose further development is immaterial.

N.B. This category was established as the converse to Category 5.
No occasion for its use arose during the current logic analysis
effort.

A proposition which is the negation of some intermediate (non-end-
point) proposition. The truth value of this proposition is, there-
fore, the complement of the

intermediate proposition's

truth value, which can be in- Z
ferred from those of its suc-

cessors. After making this

inference, the truth value of @
the proposition in question

can be assigned. As illus- 99K

trated, proposition Z is a

Category T proposition that is the complement (negation) of
proposition K on Chart No. 99. If it is inferred that proposition
99K has & probability of .75 of being true, its negation will have
a truth value of .25.

- 16 -

TS

-




D2-1130T70-9

N.B. This category was established during early development of
the loglc diagram. Subsequent refinemerit of the analysis resulted
in deletion of the relationships which prompted this concept, but
the category has been retained for possible future application.
Propositions 7Z and 99X therefore are fictional and are used here
for illustrative purposes only.

L,3 END-POINT PROPOSITIONS

4.3.1 Propositions which are classed as end-points in the current logic
diagram, and are identified accordingly as described in Paragraph
.2 above, together comprise the principal assumptions necessary for con-
ducting this safety study. Further development of the logic analysis would
have led to additional end-points (assumptions) at increasing levels of
detail. An examination of these end-points, or assumptions, then, becomes
one of the features of the effort by exposing areas which were not conducive
to analysis at this point, and delimiting the scope of the study. It should
be noted that many propositions have been end-pointed for the purposes of
this study, without intending to imply that further development would
necessarily be fruitless; in each case the end-point category, together
with an explanation (where given), should provide the rationale used by
the study group for meking this decision.

Lk.3.2 Table 4-1 lists all of the simplifying assumptions used in the logic
diegram, under arbitrary headings chosen to suggest the subject
matter, which provide a convenient method of sorting out these assumptions.
Each end-point is correlated with the diagram by showing which chart(s) it
appears on, thus permitting a determination of the logical context for
that assumption. For example, the first item in the table, "Crew selection
will eliminate crew members with incipient system defects," appears on
Charts 20, 27, 31, 68 and Tl of the diagram. 1In additiocn, the code pro-
vided on those charts denotes that this particular assumption was made,
not because its truth was considered self-evident, but because its pursuit
was consldered beyond the assigned scope of this study. Thus, this assump-
tion could be considered a result of the analysis, i.e., something deter-
mined by the analysis as needed for crew safety.

4.3.3 End-point propositions in Table 4-1 are grouped under the headings
listed below. The "Proposition Code" column indicates chart number
and statement lidentifier for each proposition quoted.

Table Subject Page
k-1.1 Statements about Crew Members assumed to be True 19

h-1.2 Statements about Crew Members assumed to be False 20

L-1.3 Statements about Potential Hazards assumed to be 20
True

- 17 -
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Emergencies assumed to be True
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TABLE L4-1
ASSUMPTIONS

Statements about Crew Members assumed to be

Propositiaon Code

True

.

Crew selection will eliminte crew
members with incipient system defects.

All crew members will be in good
physical and mental condition at the
start of their orbital stay.

Crew members not incapacitated by
deprivation of vital supplies, physical
injuries, infectious illness, or sys-
temic breakdown will be physically
capable of performing tasks that are
performable by normal people.

Crew members that are physically,
technically, mentally, and emotionally
capable, have the necessary resources,
and have opportunities of time and
place, will be able to perform all
crew tasks necessary to sustain life.

No crew member will become mentally
i1l during his orbital stay.

Crew members will perform all medical
tasks necessary to treat critical
injuries.

Critically injured crew members will
respond to treatment.

Crew members will perform all medical
tasks necessary to treat critical
infections.

Any crew member who is critically ill
with an infection will respond to
treatment.

Some vital crew tasks will be performed
by assigned crew members using desig-

nated equipment.

- 19 -
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Any crew member with any potentially
fatal injury will satisfactorily
respond to treatment.

Statements about Crew Members assumed to be

False

8,

Each crew member will receive special
training in performing the basic bodily
functions of breathing, ingesting,
digesting, sleeping, metabolism and
thermal control, urinary elimination
and fecal waste elimination.

Some crew menbers will be trained to
breathe atmospheric gas not breathable
by normal untrained people.

Crew members will not produce carbon
dioxide.

Statements about Potential Hazards assumed

to be True

A,

d.

Heat, radiation, chemicals, shock,
acceleration, collision, decompression,
overpressure, and noise are the only
external agencies that can cause direct
physical impairment of a person.

Crew members will not be in immediate
danger of physical injury from external
hazards other than chemicals, electric-
ity, pressure, radiation, heat, vacuum,
or some form of relative motion.

There will be no immediate danger of
directly fatal collision other than
collision between crew members and
meteoroids, flying debris, equipment,
or themselves.

Relative motion will not cause any
injury other than concussion, puncture,
fracture, lacerations, incisions, or
injury to internal organs.

Proposition Code

23H

29G

LiH

45D

oM

87, 16J, 2hk, 34K

13H, 52G, 65H

25T
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Proposition Code

e. No crew member will be injured by any- 32H
thing other than chemicals, heat,
radiation, overpressure, decompvression,
electrical shock or some form of rela-
tive motion during his orbital stay.

f. Impairment of hearing or hypnotic TTH
effects are the only ways that noise
can incapacitate a person.

g. Impairment of vision or hypnotic 781
effects are the only ways that light
can incapacitate a person.

h. No chemicals on-board the spacecraft TEM
other than narcotics, stimulants, seda-
tives, hypnotics, corrosives, toxins or
noxious chemicals will be potentially
incapacitating.

Statements abolit Emergencies assumed to be
True

a. Any potuntially fatal space flight 4YH, 6H, 49H
emergency situation must involve im-
mediate danger, crew inability to
function, return system failure, or
failure of ground support functions.

b. Some potentially fatal emergencies 5E
will be remedied by systems especially
produced for that purpose.

Statements about Emergencies assumed to be
False

a. All potentially fatal emergenciés will 5B
be remedied by systems produced and
used for some other basic purpose.

Statements about the Orbiting System
assumed to be True

a. There will be no extra-terreStfial 80E
haven outside the spacecraft for en-
dangered crew members.

- 2]l =
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There will be no non-spacecraft equip-
ment, other than logistic vehicles and
co-orbiting modules.

There will be no significant sources
of radiation other than the sun and
those in the spacecraft.

There will be no potentially dangerous
sources of radiaticn on-board the
spacecraft other than nuclear power
plants for the generation of spacecraft
power.

Normal systems will supply to each crew
member sufficient oxygen for immediate
needs at the start of his orbital stay.

There will be no immediate danger of
directly fatal electrical shock of any
crew member from any source outside the
spacecraft.

There will be no potentially fatal
spacecraft electrical sources other

than power; communications; experimental,

medical, housekeeping, life support, EVA
or recreational equipment; navigation;
rendezvous; or stability and control
equipment.

Provision of vital supplies, provision
of means of return to haven, preven-
tion of directly fatal injury or ill-
ness, and effective treatment of ill-
ness and injury are the only space
system functions necessary to sustain
life.

There will be no in-flight hardware
element, necessary to the safety of the
orbital space system, other than the
spacecraft subsystems, internal hard-
ware interfaces, hardware interfaces
between orbital space vehicles, man/v
machine interfaces, maintenance func-
tions, on-board support resources, and

in-flight support and resupply functions.

-22 -
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Proposition Code

All spacecraft subsystems will perform 10B
at the start of the orbital mission in
accordance with operational parameters

which ensure crew survival.

All gaseous requirements, other than 42B
oxygen, necessary to a breathable

atmosphere will be provided by any

system which supplies crew members

with immediately necessary breathable
atmosphere.

Statements about the Qrbiting System

assumed to be False

&a.

A special remedial system will be pro- 80H
vided for emergency escape to Earth
haven.

There will be means of protecting any 37G
crew member in immediate danger of

being subjected to directly fatal

radiation from the sun (other than

heat) by introducing a shield be-

tween him and the sun.

There will be means for rapidly moving 39C
crew members far enough into space away

from the sun that they effectively

escape sun radiation that would be Tfatal

if they were not moved or shielded.

The means provided to escape dangerous 39E
radiation from electromagnetic solar

storms will effectively return the crew

to Earth.

There will be no radiation reaching the 55G
spacecraft from electromagnetic solar

storms that would be directly fatal to

an exposed crew member.

There will be an extra-terrestrial 39H

haven outside the spacecraft adequately
shielded from solar radiation.

-23 -
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Proposition Code

g. There will be no primary nuclear power 38E, 56E
plants on the spacecraft.

h. The initial supply of oxygen provided LoF
by normal systems to each crew member
at the start of his orbital stay will
be enough for all needs that will arise
during his orbital stay.

i. All vital crew tasks can be performed 50C
without special training or without
special equipment.

j. Any existing immediate danger of crew 14c
loss will not be potentially correctable.

k. ©Special remedial systems will be pro- 63D
vided to prevent directly fatal col-
lision of logistics vehicles with crew
members during extra-vehiculer activi-
ties.

1. Special remedial systems will be »ro- 26H
vided to prevent directly fatal col-
lision of co-orbiting modules with
crew members during extra-vehicular
activities.

m. All spacecraft subsystems will per- 10E
form unattended and unaugmented through-
out the orbital mission within opera-
tional tolerances which ensure crew
survival.

Statements about Ground Support assumed
to be True

a. Normal ground systems will be capable 4D, 6E, 4OE
of performing all ground support func-
tions necessary to crew survival.

-2 -
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Statements about Deorbit Systems assumed

to be True

=

Systems produced and used for some
other basic purpose will provide capa-
bility of return to Earth haven not
provided by the basic return vehicle
or special remedial systems.

The return trip to haven will place no
fetal physiological stress on any ill
or injured crew member whose illness or
injuries are potentially curable.

Statements about Risk Limicts assumed to be

True

a.

Deprivation of focd and water will not
constitute immediate danger of death.

There will be no immediate danger of
directly fatal exposure of any crew
member to overpressure.

No crew member will be injured by
overpressure.

Relative motion, other than collisions

or physiological stress due to tumbling,

rotation, or linear motion, will not be
directly fatal.

Any immediate danger of any ill or in-
Jured crew member succumbing to their
illness or injury will be potentially
correctable.

Shielding on spacecraft primary power

reactors will be sufficient to protect
all crew members from radiation during
specified maximum normal operation.

Shielding on spacecraft primary power
reactors will be sufficient to protect
all crew members from radiation from
power excursions levels that activate
all emergency backup controls.

- 25 -
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No crew member will be disabled by
hypnotic effects of noise.

No crew member will be disabled by
hypnotic effects of light.

Bach crew member will be able to
utilize oxygen supplied %o him.

Removal of an injured crew member from
the condition or envirormment causing
his injury will avert aggravation of
the injury by that cause.

Statements about Risk Limits assumed to be

False

a.

No infectious illness contracted by any
crew member during his orbital stay
will be potentially fatal.

Any crew member infected with any
potentially fatal illness (or sustain-
ing any potentially fatal injury) for
which there is no cure (or remedy)

in orbit will always be returned to
Earth haven before the illness (his
condition) becomes critical.

Incurably ill or injured crew members
will be able to withstand the return
trip to Earth haven.

Shielding on spacecraft prinary power
reactors will be sufficient te protect
all crew members from radistion from a
completely uncontrolled chain reaction
resulting in dispersion of the critical
mass by thermal stress.

Statements about Crew Functions assumed to

be True

a.

There will be no crew functions neces-
sary tc sustain life other than routine
tasks and corrective actions.
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b. Crew duty cycles will preclude break-
down of crew members who do not have
incipient syatem defects.

Statements about Crew Ffunctions assumed to

be Falqg

a. It is possible for one persorn to per-
form the basic bodily functions of
another.

Statements about Crew Member Replacement
assumed to be False

a. An able a’'  =rnsrte crew member will
always be cyvailable to replace any
crew member who cannot perform a task
necessary to sustain life because of
incapacitation from exposure to
chemicals.

b. An able alternate crew member will
always be available to replace any
crew member who cannot perform a task
necessary to sustain life because of
incapacitation from the effects of
noise.

c. An able alternate crew member will
always be available to replace any
crew member who cannot perform a task
necessary to sustain life because of
incapacitation caused by any form of
radiation other than heat.

-27 -
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5.C SUMMARY OF "OPEN" PROPOSITIONS

5.1 DEFINITION AND RATIONALE

An ideally complete logic disgrew would have all of its branches terminat-
ing in end-points of one kind or another (Section 4.0), in which each end-
point would represent the lowest possible (or desirable) level of detail
in knowledge or available information cn that particular item. Prior to
such e case it is necessary that any branch that has not been carried to
its ultimate conclusion will be terminated some place relatively higher in
the "tree,” and that such a termination perforce must be left blenk in its
references to possible future development. Such terminations are called
"open" preopositions since decisions concerning further study have not been
made, and they do not appear suitable for relegating to end-point status
at this time. For very gross, high-level, non-hardware-oriented studies
such as this it is understandable that many open propositions will remain
at the end of the logical analysis effort. At the same time, however,
these open propositions can engender trains of thought that can lead to
very meaningful interim conclusions, when considered by experienced and
imaginative system specialists, and thus be transformed into interesting,
useful or important concepts. The current Safety Stuly has depended upon
this aspect of analytical effort to produce numerous guidelires with a
crew safety connotation, which might not otherwise have been generated.

5.2 INTERPRETIVE COMMENTS

Tables 5-1 through 5-13 in this section are listings of all the open
propositions established by the logic analysis up to the time engineering
effort ceased. They are listed here primarily as a compendium to review
for possible follaw-on action, and are grouped under headings which may
assist the reader or researcher to concentrate on particular areas of
interest, without the necessity of searching tisrough the entire set of
charts to find apprcpriate items. Correlation of any open proposition
listed to another concept in the diagram is provided by the "Proposition
Code" reference, thereby permitting an examination of the context for each
statement. The following considerations should be borne in mind while
reviewing the listings in these tables:

2. The same item may appear under more than one heading in the table.
For example, if the proposition, "There will be sufficient time
for available crew members to accomplish any human task necessary
to sustain life," is to be true, then schedules of both experi-
mental and non-experimental activities must provide time for such
tasks, warning systems must work, and crew members must be capable
of performing them in the time available. Therefore, this propo-
sition appears in Tables 5-1, 5-2 (by inclugion of the general
ncte), 5-4 and 5-13.
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The verbal treatment and amount of detail on human activities,
direct exposure of the humen body, oxygen systems, natural phenom-
ena, and medical subjects as compared, for example, to details of
hardwere configuration, mey scem unfemiliar and perhaps awkward
from the standpoint of practical application. This emphasis is

due to a concentration on determining what needs to be accomplished
in view of the natural limits of man and nature, while attempting
to avoid being overly restrictive and pre-emptiing design by ex-
amining how it might be accomplished. (In principle, the complete
implemental planning could be done by continuation of this analysis
through ccrsideration of all the ways these propositions could be
made true and the reasons for selecting one in preference to
another.) Furthermore, by grouwnd rule of the Safety Study, de-
tailed analysis of specific hardware concepts was omitted.

At times it might appear that tiro propositions are contradictory
in the case that, if one were true, then the other would not be
needed. However, examination of their context in the logic
diagram will reveal that they are, in fact, shown as alternates
(disjoined). (Also, unless the truth of one can be guaranteed,

it 1s common to include both of a pair of alternates in a system.)

Some of the language may seem stiited and legalistic. However,
such language was found necessary to formulate statements, for

the logic diagram, that would withstand logical tests. It was
decided to quote them literally in these tabulations, rather than
to risk misunderstanding or oversiight leading to error by para-
phrasing them in the more cryptic and less precise language common
to engineering documents.

INDEX OF HEADINCS

Open propositions in Tables 5-1 through 5-13 are grouped under the headings
listed below. The "Proposition Code" column indicates chart number and
statement identifier for each proposition quoted.

5-1

5-2

Table Subject : Page
Safety Constraints on Experiments 33

5-1.1 Scheduling ' 33
5-1.2 Equipment Arrangement 33
5-1.3 Tie-Down, Containment, and Explosives 34
5-1.k4 Electrical Equipment 34
5-1.5 Potential Heat Sources o3k
5.1.6  Light 34
5-1.7 Noise - 35
5-1.8 Chemicals 35
Safety Constraints on Non-Experimental Functions 38
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Table Subject Pag
Human Engineering Lo
5-3.1 Portability and Ease of Operation 4o
5-3.2 Protective Equipment ko
5-3.3 Waste Disposal and Hygiene Provisions 41
5-3.4 Access 41
5-3.5 Escape, Damage Control, and Rescue Provisions 42
5-3.6 Equipment Indicators and Warning Systems Lo
5-=3.7 Medical Equipment 43
5-3.8 Operations, Maintenance and Support k3
Crew Capabilities Cbs
5-k4.1 Training Goal 45
5-4.2 Cross Training 45
5-4.3 Skill Level 45
5-4.4 Emergency Rescue or Escape L6
5-4.5 First Aid 47
5-k.6  Use of Medical Facilities L7
Oxyegen Supply Specifications kg
5-5.1 Sources of Supply kg
5-5.2 Reliability e}
5-5.3 Operability and Maintainability 50
5-5.4 Emergency Systems : 50
Quality of Atmospheric Environment 51
5-6.1 Zasic Requirements 51
5-6.2 Cleanliness Control 51
5-6.3 Chemical Contaminants Control 52
5-6.4 Temperature Control 53
Nuclear Reactors and Ancillary Hardware 54
5-7.1 Containment and Structural Integrity 54
5-T.2 Reactor Control 5L
5-T7.3 Maintainability 5k
5-T.4 Control of Working Fluids and Coolants 55
5-7.5 Dosage Monitoring 55
Stabilization, Propulsion, Control and Ancillary 56
Systems
5-8.1 Parent Spacecraft 56
5-8.2 Logistics Vehicles (Ferries, Escape Vekicles, and 58
Space Tugs)
5-8.3 Co-orbiting Modules o 60
5-8.4 Extra-Vehicular Activities 61
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Table Subject Page ‘j
5-9 Spacecraft Structure 62
5-9.1 Shell, Wall and Closure Integrity 62
5-9.2 General Layout of Spacecraft 63
5-10 Medical Facilities 66
5-10.1 Types of Medical Facilities Required 66
5-10.2 Medical Equipment Reliability and Spares Availability 67 .
5-10.3 Control of Medical Supplies 68
5-10.4 Diagnostic Capability 69
5-11 Life Support and Health TL
5-12 Irjury and Damage Prevention or Restoration 3
5-13 Werning Systems 76
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TABLE 5-1
SAFETY CONSTRAINTS ON EXPERIMENTS

Proposition Code

5-1.1 Scheduling

a. There will be sufficient time for aveil- 18D
able crew members to accomplish any
human task necessary to sustain life.

b. The locations and activities of crew 28¢C
members will make technically capable
crew members available for performing
any human task necessary to sustain life.

5-1.2 Equipment Arrangement

a. Arrangement of equipment in the space- L8¢C
craft will permit access by a normal
person to any equipment in the space-
craft whose manipulation is necessary
to provide vital supplies to any crew
meriber.

b. Any visual indicators on equipment in L8H
the spacecraft whose recognition is
essential to properly perform operations
necessary to provide vital supplies to
any crew member will be clearly visible
to persons with normal sight.

c. There will be no immediate danger of 52F
directly fatal collision between one
crew member and another.

d. There will be no immediate danger of 53C
directly fatal collision of spacecraft
equipment, not attached to the space-
craft, with crew members.

e. All hardware interfaces among internal 9C
equipment will perform their respective
spaceflight operational functions in the
manner necessary to ensure crew survival.

f. Any equipment in the spacecraft whose 47D
manipulation is a routine task necessary
to protect crew members from directly
fatal physical injury from external ‘
causes will be accessible and operable
by nmormal people.
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Tie-down, Containment and Explosives

a.

No crew member will be injured by any
form of relative motion during his
orbital stay.

There will be no immediate danger of
directly fatal collision of spacecraft
equipment, not attached to the space-
craft, with crew members.

Any immediate danger of directly fatal
collision of spacecraft equipment, not
fixed to the spacecraft, will be poten-
tially correctable.

Any immediate danger of directiy fatal
collision between one crew member and
another will be potentially correctable.

Any immediate danger of directly fatal
collision of flying debris with crew
members will be potentially correctable.

Electrical Equipment

a.

No crew member will be injured by
electrical shock during his orbital
stay.

There will be no immediate danger of
directly fatal electrical shock from
experimental equipment.

Potential Heat Sources

&.

No crew member will be injured by heat
during his orbital stay.

Light

Any visual indicatcrs on equipment in
the spacecraft whose recognition i-c es-
sential to properly perform operations
necessary to provide vital supplies to
any crew member will be clearly visible
to persons with normal sight.
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Any crew member incapacitation from any
form of radiation, other than heat, will
occur at a time thait will not prevent
his performing any task necessary to
sustain life.

No crew member will suffer disabling
impairment of vision due to exposure
to light.

Noise

a.

Any auditory signals from equipment in
the spacecraft whose recognition is
essential to properly perform operations
necessary to provide vital supplies to
any crew member will be clearly audible
to persons with normal hearing.

Noise will not cause disabling hearing
defects in any crew members.

Any crew member incapacitation from
noise will occur at a time that will not
prevent his performing any task neces-
sary to sustain life.

a.

b.

No crew member will be injured by
chemicals during his orbital stay.

There will be rno immediate danger of any
crew member swallowing any poisonous
chemical that would be directly fatal.

There will be no immediate danger of any
crew member having any deadly poison in-
jected or implanted in his body.

No crew member will be in immediate
danger of directly fatal exposure of
large areas of his body to any poisonous
or corrosive chemical.
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No supplies, materials for experiments,
or spacecraft materials will constitute
a contact poison that would be directly
fatal through simple skin contact not
involving large ereas of the body.

No contact poisons that would be directly

. fatal through simple skin contact that

does not involve large areas of the body
will be generated by accident or by any
experimental, housekeeping, spacecraft
operation, or logistics activity.

No supplies, materials for experiments,
or spacecraft materials will constitute
a poison that would be directly fatal
if breathed.

No poison that would be directly fatal

if breathed will be generated by acci-

dent or by any experimental, housekeep-
ing, spacecraft operation, or logistics
accident.

Any supplies, materials for experiments,
or spacecraft materials that constitute
a deadly contact poison will be kept
contained and controlled in a manner
that does not present any immediate
danger to the life of any crew member.

Any deadly contact poison that is gene-
rated by accident or by any experimental,
housekeeping, spacecraft operation, or
logistics activity will be contained and
controlled in a manner that does not
present any immediate danger to the life
of any crew member.

Any supplies, materials for experiments,
or spacecraft materials that constitute
a poison that would be directly fatal if
breathed will be contained or controlled
in a manner that does not present any
immediate danger to the life of any crew
member.
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Any poison generated by accident or by
any experimental, housekeeping, space-
craft operation, or logistics activity
that would be directly fatal if breathed
will be contained and controlled in a
manner that does not present any im-
mediate danger to the life of any crew
member.

Any injurious corrosive chemicals or
contact poison on the skin of crew
members will be washed off or neutral-
ized.

Any crew member incapacitation from
chemicals will occur at a time that
will not prevent his performing any
task necessary to sustain life.
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TABLE 5-2

SAFETY CONSTRAINTS ON NON-EXPERIMENTAL FUNCTIONS

NOTE: All items in Table 5-1 apply
here, except 5-1l.4-b.

There will be no immediate danger of
directly fatal electricel shock from
the spacecraft primary power distribu-
tion system, test equipment or mainte-
nance equipment.

There will be no ilmmediate danger of
directly fatal electrical shock from
communications or data management equip-
ment.

There will be no immediate danger of
airectly fatal ele¢trical shock from
housekeeping, medical, recreational,
life support or EVA equipment.

Any immediate danger of any crew member
being subjected to directly fatal ex-
posure to radiation from a nuclear power
plant on the spacecraft will be poten-
tially correctable.

No crew member will be injured by
radiation from nuclear power plants
on the spscecraft.

All hardware interfaces among external
equipment, and other orbital space
vehicles, will perform their respective
spaceflight operational functions in
the manner necessary to ensure crew
survival.

All spacecraft subsystems will be de-
signed and produced to conform with
operational parameters which will en-
sure crew survival.

Any spacecraft subsystem which requires
built-in redundancy to perform within
acceptable tolerances continuously
throughout the orbital mission will have
the necessary redundancy incorporated.
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All spacecraft subsystems incorporat-

ing appropriate built-in redundency or
maintainability features will perform

satisfactorily throughout the orbital

mission.

There will be no immediate danger of
directly fatal electrical shock from
any navigation and guidance, rendez-
vous and docking, or stability and
control equipment that may be in the
spacecraft.

Any immediate danger of directly fatal
collision of meteoroids with crew mem-
bers will be potentially correctable.

Any immediate danger of directly fatal
collision of co-orbiting modules with
crew memoers during extra-vehicular
activities will be potentially correct-
able.
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TABLE 5-3
HUMAN ENGINEERING

Portability and Ease of Operation

£.

No human task necessary to sustain life
will be beyond thz physical capability
of normal people.

Any equipment controls in the space-
craft whose cperation 1s necessary to
provide vital supplies to any crew
member will be operable by normal
people.

Any equipment in the spacecraft whose
manipulation is a routine task neces-
sary to protect crew members from
directly fatal injury from external
causes will be accessible and operable
by normal people.

Any equipment item, materials, supplies,
spare parts, or tools whose manual trans-
portation is necessary to provide vital
supplies to any crew member will be
transportable by normal people.

Any tocls whose use in the spacecraft
is necessary to provide vital supplies
to any crew member will be usable by
normal people.

Protective Equipment

8.

Any equipment features whose manipula-

tion is an extra-vehicular human task
necessary to sustain life will be ac-
cessible and operable by a normal person.

Any equipment in the spacecraft whose

manipulation is a non-routine task
necessary to protect crew members from
directly fatal physical injury from ex-
ternal causes will be accessible and
operable by normal people.
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There will be at least one crew member
technically capable of perforniing any
extra-vehicular task necessary to sus-~
tain life.

Any equipment features whose manipula-
tion is an inter-vehicular task neces-
sary to sustain life will be accessible
and operable by a normal person.

Waste Disposal and Hygiene Provisions

a.

Any equipment in the spacecraft whose
manipulation is necessary to prevent
any directly fatal illness, other than
that caused by injury or deprivation,
will be accessible and operable by
normal people.

The environment of any crew member will
not prevent sufficient elimination of

body wastes to sustain life by any normal

untrained person.

Access

a.

The spacecraft structure will permit
access by a normal person to any equip-
ment in the spacecraft whose manipula-
tion is necessary to provide vital
supplies to any crew member.

Arrangement of equipment in the space-
craft will permit access by a normal

person to any equipment in the space-
craft whose manipulation i1s necessary

"to provide vital supplies to any crew

member.

Any opening, closing, removal, replace-
ment, disassembly, or assemkly opera-
tion in the spacecraft necessary to pro-
vide vital supplies to any crew member
will be performable by normal people.
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Escape, Damage Control, and Rescue Provisions

8.

Any equipment features whose manipula-
tion is an extra-vehieular human task
necessary to sustain life will be ac-
cessible and operable by a normal person.

Any equipment in the spacecraft whose
manipulation is necessary to enable
return of any orew member to & haven
will be accessible and operable by
normal people.

Any equipment in the spacecraft whose
manipulation is & non-routine task
necessary to protect crew members from
directly fatal physical injury from
external causes will be accessible and
operable by normel people.

The spacecraft structure will permit
access by a normal person to any equip-
ment in the spacecraft whose manipula-
tion is necessary to provide vital
supplies to any crew member.

Any equipment in the spacecraft whose
manipulation is necessary to prevent ill
or injured c¢rew members from succumbing
will be accessible and operable by normal
pecile.

Equipment Indicators and Warning Systems

a.

Any visual indicators on equipment in
the spacecraft whose recognition is
essential to properly perform operations
necessary to provide vital supplies to
any crew member will be clearly visible
to perscns with normal sight.

Any asuditory signals Trom equipment in
the spacecraft whose recognition is
essential to properly perform opera-
tions necessary to provide vital supplies
to any crew member will be clearly aud-
ible to persons with normal hearing.
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A solar radiation warning system will
ot fail to provide signals, recogniu-
avle by each crew member as instruction

to seek protection, in time for all crew
members to go to a shielded haven in the

spacecraft before sclar radiation be-
comes of fatal type and intensity.

Any immediate danger of any crew member
being subjected to directly fatal ex-

posure to radiation from a nuclear power

plant on the spacecraft will be poten-
tially correctable.

Any immediate danger of any crew member
being subjected to any directly fatal
heat will be potentially correctable.

Any immediate danger of any crew member
being subjected to any directly fatal
decompression will be potentially
correctable.

Any immediate danger of any crew member
being subjected to directly fatal ex-
posure to chemicals will be potentially
correctable.

Any immediate danger of directly fatal
physiological stress from tumbling, ro-
tation, or linear motion will be poten-
tially correctable. ‘

Medical Equipment

a.

Any equipment in the spacecraft whose

manipulation is necessary to prevent ill

or injfured crew members from succumbing

will be accessible and operable by normal

people.

Operations, Maintenance and Support

a.

4.

All man/machine aper&tional interfaces
will perform thelr raspective space-
flight functions in the manner ne<ces-
sary to ensure crew survival.
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All scheduled and unscheduled mainte-
nance functions pertaining to the orbital
space system will be performed in the
manner necessary to ensure crew survival.

All on-board support resources required
during spaceflight operations will per-
form ir the manner necessary to ensure

crewy survival.

All orbital space system in-flight
logistic support and resupply functions
"will be performed in the manner neces-

D2-113070-9

sary to ensure crew survival.

Any spacecraft subsystem which requires
inflight maintenance to perform within
acceptable tolerances continuously
throughout the orbital mission will be
maintainable in the operational environ-

ment.
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TABLE, 5-4
CREW CAPABILITIES

Training Goal

a.

At least one crew member will be trained
to perform any spacecraft task, other
than basic bodily functions, necessary
to sustain life that is not performable
by normal untrained people.

There will be at Least one crew member
technically capable of performing any
extra-vehicular human task necessary to
sustain life.

There will be at least one crew member
technically capable of performing any
inter-vehicular human task necessary to
sustain life.

Cross Training

a.

Special remedial systems will perform
all routine crew functions necessary to
sustain life that are not performed by
assigned crew members.

Special wgmadial systems will perform
all corye 3 actions necessary to sus-
tain lifs w4 are not performed by
assigned oruw members.

All vital crew tasks not performed by
assigned crew members using designated
equipment will be performed by other
means.

Skill Level

a.

There will be sufficient time for
available crew members to accomplish

any human task necessary to sustain life.

Crew members will be mentally and emo-
tionally capable of performing any human
task necessdry to sustajn life.
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Emergency Rescue or Escape

8.

Any crew member with burn injuries will
be evacuated from any location subjected
to extreme heat.

Any crew member injured by electrical
shock will be protected from conductors
whose power is ncot turned off.

Any crew member injured by physiological
stress caused by linear or angular ac-
celeration will be removed from any in-
Jurious acceleration situation that
cannot be corrected.

Any crew member injured by collision of
any kind will be protected from further
collision injury.

Any crew member injured bY decompression
will be removed from low pressure areas
that cannot be pressurized.

Any crew member injured by breathing
toxic chemicals will be removed from any
toxic atmosphere that cannot be purged
clean.

Any crew member with radiation injuries
will be evacuated from any location sukb-
jected to further injurious radiation.

All crew members will react promptly to
warnings of the approach of sun radia-

tion bursts of directly fatal type and

intensity.

There will be effective means of trans-
porting all crew members who are unable
to transport themselves to a haven in
the spacecraft that is shielded from
solar radiation.

All crew members will be removed,
repidly enough to prevent illness, from
any location whose atmosphere is becom-
ing contaminated with any material that
prevents safe breathing by normal un-
trained people.
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Special remedial systems will provide
means of travel, or escape, to a safe
haven in the spacecraft in case routine
means are inadequate.

First Aid

a.-

Systems produced and used for some
other basic purpose will protect all
ill or injured crew members, that are
not protected by special remedial sys-
tems, from immediete danger of succumb-
ing to their illness or injury.

Special remedisl systems will supply

to all crew members all immediately
necessary oxygen not supplied by normal
systems.

Any injurious corrosive chemicals or
contact poison on the skin of crew mem-
bers will be washed off or neutralized.

Crew members will perform all medical
tasks necessary to prevent any poten-
tially fatal illness contracted by any
crew member during his orbital stay
Trom becoming critical.

Crew members will perform all medical

tasks necessary to prevent potentially
fatal injuries from becoming critical.

of Medical Facilities

At least one crew member will be
trained to perform any spacecraft
task, other than basic vital bodily
functions, necessary to sustain life
that is not performable by normel un-
trained people.

There will be adequate medicsal facili-
ties in the spacecraft to treat any
potentially fatal illness contracted by
any crew member during his orbital stay.
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There will be adequate medical facili-
ties to treat any potentially fatal
decompression injury sustained by any
crew member during his orbital stay.

There will be adequate medical facili-
ties to treat any potentially fatal in-
Jury from exposure to heat sustained by

any crew member during his orbital stay.

There will be adequate medical faciii-
ties to treat any potentially fatal
radiation injury sustained by any crew
member during his orbital stay.

There will be adequate medical facili-
ties to treat any potentially fatal in-
Jury from electrical shock sustained by

any crew member during his orbital stay.

There will be adequate medical facili-
ties to treat any potentially fatal in-
Jury from exposure to chemicals sus-
tained by any crew member during his
orbital stay.

There will be adequate medical facili-
ties to treat any potentially fatal
puncture wound sustained by any crew
member during his orbital stay.

There will be adequate medical facili-
ties to treat any potentially fatal
lacerations or incisions sustained by

any crew member during his orbital stay.

Proposition

Code

2kc

2kp

2LE

24F

24e

25C

25E




\:
(
5-5.1
C
’. 5-5.2

D2-113070-9

TABLE 5-5
OXYGEN SUPPLY SPECIFICATIONS

Sources of Supply

a. Normal syctems will replace from oxy-
gen, salve; «d from atmospheric gas
remove#d from crew locations, any immedi-
ately necessary oxygen that is consumed,
dissipated, or removed from the volume
immediately available to each crew mem-
ber and not replaced from stored sources.

b. Normal systems will contain sufficient
stored sources to replace any immediate-
ly necessary oxygen that is consumed,
dissipated, or removed from the volume
immediately available to each crew mem-
ber and not replaced from oxygen sal-
vaged from atmospheric gas removed from
crew locations.

¢. Normal systems will include sufficient
means to store and conduct to crew mem-
bers replacement oxygen for any immedi-
ately necessary oxygen that is consumed,
dissipat«d or removed from the volume
-immediately available to each crew mem-
ber and not replaced from oxygen sal-
vaged from atmospheric gas removed from
crew locations.

d. Systems produced and used for some other
basic purpose will supply to all crew
members all immediately necessary oXygen
not supplied by narmal systems or special
remedial systems.

Reliability

a. There will be no immediate danger of the
rate of supply of breathable oxygen to
any crew member de.:reasing below the
rate necessary to sustain life.
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Proposition Code

b. There will be no failure of normal sys- 43F
tems for storing and conducting to crew
members replacement oxygen for any im-
mediately necessary oxygen that 1s con-
sumed, dissipated, or removed from the
volume immediately available to each
crew mem-er and not replaced from oxy-
gen salvaged from atmospheric gas re-
moved from crew locations.

Operability and Meintainability

a. Any equipment contru.« in the space- 48D
craft whose operatioii .3 necessary to
provide vital supplies to any crew mem-
ber will be operable by normal people.

b. Any openin;, closing, removal, replace- L8F
ment, disassembly, or assembly operation
in the spacecraft necessary to provide
vital supplies to any crew member will
be performable by normal people,

Emergency Systems

a. Special remedial systems will be poten- 33I
tially canable of supplying any immedi-
ate oxygen needs of any crew member not
supplied by normal systems.

- 50 -




5-6.1

5-6.2

D2-113070-9

TABLE 5-6
QUALITY OF ATMOSPHERIC ENVIRONMENT

Basic Requirements

a.

Atmospheric gas whose contaminant level
permits breathing without physical ill-
ness by normal untrained people will be
supplied to each crew member.

Atmospheric gas whose temperature per-
mits breathing without physical illness
by normal untrained people will be
supplied to each crew member.

Atmospheric gas whose partial pressure
of oxygen permits breathing without
physical illness by normal untrained
people will he supplied to each crew
member.

Atmospheric gas whose total pressure
permits breathing without physical ill-
ness by normal untrained pecple will be
supplied to each crew member.

Cleanliness Control

a.

No crew member will contract any infec-
tious illness during his orbital stay.

No crew member will become physically
ill during his orbital stay due to
infection.

The crew members available to perform
tasks necessary to sustain life will not
have been incapacitated by infectious
illness.

Any atmospheric gas, in crew locations
that are being contaminated with any
meterial that prevents its safe breath-
ing, will be removed or diluted at a
rate that enables continued breathing
by normal untrained people without
illness.
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Chemical Contaminants Control

a.

No crew member will be injured by
exposure to chemicals during his
orbital stay.

Any supplies, materials for experiments
or spacecraft materials that constitute
a poison that would be directly fatal if
breathed will be contained or controlled
in & manner that dces not present any
immediate danger to the lif'e of any crew
member.

Any poison genersted by accident or by
experimental, housekeeping, spacecraft
operation, or logistics activity that
would be directly fatal if breathed
will be contained or controlled in a
manner that does not present any im-
mediate danger to the life of any crew
member. .

Any atmospheric gas, in crew locations
that are being contaminated with any
meterial that prevents its safe breath-
ing, will be removed or diluted at a
rate that enables continued breathing
by normal untrained people without
illness.

No crew member will be incapacitated by
exposure to any chemical narcotic.

No crew member will be incapacitated by
exposure to any chemical stimulant.

No crew member will be incapacitated by
exposure to any chemical sedative.

No crew member will be incapacitated by
exposure to any chemical hypnotic.

No crew member will be incapacitated by
exposure to any toxic chemical.

No crew member will be incapacitated by
exposure to any noxious chemical.,
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k. No crew member will be incapacitated by
exposure to any corrosive chemical.

Temperature Control

a. The temperature environment of each
crew member will permit vital basic
metabolism and thermal control func-
tions of a normal untrained human body.

1
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TABLE >-7
NUCLEAR REACTORS AND ANCILLARY HARDWARE

Proposition Code

5-7.1 Containment and Structural Integrity

a. The effectiveness of spacecraft nuclear 5TE
power reactor shielding in preventing
fatal crew member exposure will not be
destroyed by structural damage.

b. There will be ao immediate cdanger of 52D
directly fatal collision of flying
debris with crew memnbers.

c. No crew member will be injured by radia-  36F
tiorn from nuclear pocwer plants on the
spacecraft.

5=T.2 Reactor Control

a. Any immediate danger of any crew member 38D
being subjected to directly fatal ex-
posure to radiation from a nuclear power
plant will be potentially correctable.

b. Nuclear excurslions of spacecraft pri- 588
mary power reactors will never exceed
specified maximum normal operation.

c. Nuclear excursions of spacecraft pri- 58D
mary power reactors will never exceed
the upper limit of power excursion
levels specified to activate all
emergency back-up controls.

d. No crew member will bz injured by 36F

radiation from nuzlear power plants on
the spacecraft.

5-7.3  Maintainability

a. No crew member will be in immediate 5TF
danger of directly fatal radiation ex-
posure during repair, refurbishment, or
refueling of spacecraft nuclear power
reactors. ‘
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a. Containment vessels will not permit
fluid radioactive materials to leak
from shielded spacecraft nuclear power
reactor compartments into crew areas.

b. No crew member will be injur=4 by
exposure to chemicals during his

orbital stay.

c. No crew member will be incapacitated
by exposure to any corrosive chemical.

Dosage Monitoring

a. Any crew member with radiation injuries
will be evacuated from any location
subjected to further injurious radia-

tion.
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' TABLE 5-8 -
STABILIZATION, PROPULSION, CONTRCL AND ANCILLARY SYSTEMS //////(/,,//’
Proposition Code .

5-8.1  Parent Spacecraft o
5-8.1.1 Stability and Control T -
a. No crew member will be injured by any 325///
form of relative motion during his o~ -
orbital stay. "

b. There will be no immediate dange?
directly fatal coliision of -the space-
craft proper with crew medibers due to
spacecraft tumbling. -~

c. There will be o immediate danger of 53E
directly. fatal collision of the space-
craft proper with crew members due to \
_~Bpacecraft rotation.

d. There will be no immediate danger of 53C
directly fatal collision of spacecraft
equipment, not attached to the space-
craft, with crew members. '

e. There will be no immediate danger of 17E
directly fatal physiological stress
from tumbling, rotation, or linear
motion. '

f. The crew members available to perform T5F
tasks necessary to sustain life will not
have been incapacitated by physiological
effects of angular or linear accelera-
tion.

5-8.1.2 Alarm Systems and Alternate Controls
a. Any immediate danger of directly fatal 66D
collision of the spacecraft proper with

crew members due to spacecraft tumbling
will be potentially correctable.
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b. Special remedial systems will prctect
all crew members from any immediate
danger of directly fatal collision
of the spacecraft proper with crew
members due to spacecraft tumbling.

c. Any immediate danger of directly fatal
collision of the spacecraft proper with
crew members due to spacecraft rotation
will be potentially correctable.

d. Special remedial systems will protect
all crew members from any immediate
danger of directly fatal collision of
the spacecraft proper with crew members
due to spacecraft rotation.

e. Any immediate danger of directly fatal
physiological stress from tumbling,
rotation, or linear motion will be
potentially correctable.

f. ©Special remedial systems will pro-
tect all crew members from any immedi-
ate danger of directly fatal physio-
logical stress due to tumbling, rota-
tion, or linear motion.

g. Special remedial systems will protect
all crew members from any immediate
danger of directly fatal collision of
the spacecraft proper with crew members
due to spacecraft linear motion.

h. Any immediate danger of directly fatal
collision of the spacecraft proper with
crew members due to spacecraft linear
motion will be potentially correctable.

Prevention of Propellant Fire or Explosion
a. There will be no immediate danger of
directly fatal exposure of any crew

member to heat.

b. No crew member will be injured by heat
during his orbital stay.
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Proposition Code ?;é%
c. No crew member will be injured by any 32¢C
form of relative motion during his
orbital stay.
d. There will be no immediate danger of 53C
directly fatal collision of spacecraft -

equipment, not attached to the space-
craft, with crew members.

e. Special remedial systems will protect 13D
all crew members from any immediate
danger of directly fatal collision of
flying debris with crew members.

5-8.2 Logistics Vehicles (Ferries, Escape Vehicles, and Space Tugs)

5-8.2.1 Basic Transportation Requirements for Safety Purposes

a. Basic return systems will be capable of LE
returning orew members to safe haven.

b. The basic return vehicles will trans- 80F
port crew members to Earth haven.

c. All necessary resources will be avail- 18E
able to any crew member perferming any
human task necessary to sustain life.

d. A normal system will be available to kog
move any crew member, whose oxygen
supply is not being maintained at his
current location, to another location
where he will be supplied with immedie
ately necessary oxygen.

e. Special remedial systems will protect 8D
all crew members from all directly fatal
heat exposure not prevented by normal
systems,

f. Any crew member with burn injuries will 2B
be evacuated from any location subjected :
to extreme heat.

g. All crew members will be removed, L5E
rapidly enough to prevent illness, from
any location whose atmosphere is becoming
contaminated with any material that pre-
vents safe breathing by normal untrained
people.
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The elapsed time of a return trip to
Earth haven will not be long encugh to
prevent successful evacuation of any
ill or injured crew member whose ill-
ness or injury is potentially curable.

No crew member will become physically
i1l during his orbital stay due to
deprivation of food or water.

Stebility and Control

a.

There will be no immediate danger of
directly fatal physiological stress
from tumbling, rotation, or linear
motion.

There will be no immediate danger of
directly fatal collision of logistics
vehicles with crew members during extra-
vehicular activities.

The crew members available to perform
tasks necessary to sustain life will not
have been incapacitated by physiological
effects of angular or linear accelera-
tion.

The c¢rew members available to perform
tasks necessary to sustain life will not
have been incapacitated by shock or
injury from any form of collision.

Maneuverability and docking capability

a.

No crew member will be injured by any
form of relative motion during his
orbital stay.

There will be no immediate danger of
directly fatal collision of the space-
craft proper with crew members due to
spacecraft linear motion.
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Proposition Code

There will be no immediate danger of 54B, 63B
directly fatal collision of logistics

vehicles with crew members during extra-

vehicular acuivities.

The crew members available to perform T5G
tasks necessary to sustain life will

not have hteen incapacitated by shock or

injury from any form of collisicn.

Alarm Systems and Alternate Controls

a.

Any immediate danger of directly fatal 66F
collision of the spacecraft proper with

crew members due to spacecraft linear

motion will be potentially correctable.

Special remedial systems will protect 1L'E
all crew members from any immediate

danger of directly fatal physiological

stress due to tumbling, rotation, or

linear motion.

Special remedial systems will protect 64c
all crew members from any immediate

danger of directly fatal collision of
spacecraft equipment, not attached to

the spacecraft, with crew members.

Any immediate danger of directly fatal 67B
collisions of logistics vehicles with

crew members during extra-vehicular

activities will be potentially correct-

able.

Co-orbiting Modules

Stability and Control

a.

There will be no immediate danger of 26F, 54E
directly fatal collision of co-orbiting

modules with crew members during extra-

vehicular activities.
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Proposition Code

5-8.14 Extra-Vehicular Activities §

5-8.4.1 Stability snd Contror

a. No crew member will be injured by any 32C
form of relative motion during his
orbital stay.

b. The crew members available to perform T5G
tasks necessary to sustain 1life will
not have been incapacitated by shock or
injury from any form of collision.

c. The crew members available to perform T5F
‘tasks necessary to sustain life will not
have been incapacitated by physiological
effects of angular or linear accelera-
tion.

5-8.4.2 Maneuverability and Operabilit:y

a. Any immediate danger of #% #zily fatal = 66E
collision of the spacecy:: ¢ gFoper with
crew members due to spacecraft rotation
will be pot-ntially correctable.

b. Any equipment features whose manipula- L6B
tion is an extra-vehicular human task
necessary to sustain life will be
accessible and operable by & normal
person.
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TABLE 5-9
SPACECRAFT STRUCTURE

Shell, Wall, and Clo.ure Integrity

8.

b.

No crew member will be injured by de-
compression during.his orbital stay.

The crew members available to perform
tasks necessary to sustain life will
not have been incapacitated oy the
effects ¢of decamnpression.

There will be no immediate danger of
directly fatal exposure of any crew
member to decompression.

There will be no immediate danger of che
rate of supply of breathable oxygen to
&ny crew member decreasing below ‘the
rate necessary to sustain life.

No crew member will be injured by
solar radiation during his orbital stay.

There will be no immediate danger of
directly fatal collision of meteoroids
with crew members.

There will be no immediate danger of
directly fatal ccllision of flying
debris with crew members.

#ny supplies, materials for experiments,
Or spacecraft materiaels that constitute
8 poison that would be directly fatal if
breathed will be contained or controlled
in a manner that does not present any
immediate danger to the life of any crew
member.

Any poison generated by accident or by
any experimental, housekeeping, space-
cvaft operation, or logistics activity
that would be directly fatal if breathed
will be contained or controlled in a
manner that does not present any immedi-
ate danger to the life of any crew
member. -

Proposition Code

32F
T5H
16C
15K
36C
52B
52D

61D

61E
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Proposition Code

J. The effectiveness of spacecraft nuclear 5TE
power reactor shielding in preventing
fatal crew member exposure will not
be destroyed by structural damage.

5-9.2 General Layout of Spacecraft

5=0.2.1 Relative Locations and Emergency Access Provisions

a. The spacecraft structure will permit 48B ;
access by a normal person to any
equipment in the spacecraft whose manip- j
ulation is necessary to provide vital i
supplies to any crew member.

b. Any opening, closing, removal, replace- L8F
ment, disassembly, or assembly operation
in the spacecraft necessary to provide
vital supplies to any crew member will
be performable by normsl pedcpie.

- c. Any equipment item, materials, supplies, = U48E

(} sparc parts or tocls whose manual trans-

i N portation is necessary to provide vital
supplies to any crew member will. be
transportable by normal people.

d. The locations and activities of crew 28¢
members will make technically capable
crew members available for performing
any human task necessary to sustain life.

e. No crew member will be in immediate 57F
danger of directly fatal radiation ex-
posure during repair, refurbishment, or
refueling of spacecraft nuclear power
reactors.

f. There will be & haven available to all 4B
crew members that “s effectively shield-
ed from any radiation from the sun that
would be directly fatal to unshielded
persons.
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5-9.2.2 (Compartmentalization and Emergency Havens

8.

Any immediate danger of any crew member
belng subjected to any directly fatal
decompression will be potentially cor-
rectable.

Special remedial systems will protect
all crew members from all directly
fatal decompression not prevented by
normal systems.

Any crew menber injured by decompres-
sion will be removed from low pressure
areas that canno?, be pressurized.

Any immediate danger of any crew member
being subjected to any directly fatal
heat will be potentially correctable.

Special remedial systems will protect
all crew members from all directly
fatal heat exposure not prevented by
normal systems. ‘

Any crew member with burn injuries will
be evacuated from any location sub-
Jected to extreme heat.

Any immediate danger of any crew member
being subjected to directly fatal ex-
posure to radiation from a nuclear power
plant on the spacecraft will be poten-
tially correctable.

There will be one or more havens in the
spacecraft that are shielded from all
potentially fatal solar radiation and
capable of holding all crew members.

Any crew member with radiation injuries
will be evacuated from any location

subjected to further injurious radiation.

Any immediate danger of any crew member
being subjected to directly fatal ex-
posure to chemicals will be potentially
correctable.

Proposition Code

34C

8c

721

34D
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Any crew member injured by breathing
toxic chemicals will be removed from
any toxic atmosphere that cannot be
purged clean.

Systems produced and used for some
other basic purpose will protect all
crew members, not protected by normal
or special remedial systems, from all
immediate danger of directly fatal in-
Jury from external causes.

Proposition Code

73B

51B

Location of Havens and Escape Routes Relative to Hazards

a.

Any immediate danger of any crew member
being subjected to any directly fatal
decompression will be potentially cor-
rectable.

Any immediate danger of any crew member
being subjected to any directly fatal
heat will be potentially correctable.

Any immediate danger of any crew member
being subjected to any directly fatal
exposure to chemicals will be poten-
tially correctable.

Any immediate danger of any crew member
being subjected to directly fatal ex-
posure to radiation fraom a nuclear power
plant on the spacecraft will be poten-
tially correctable.

Meteoroid Protection

&.

Special remedial systems will protect
all crew members from any immediate
danger of directly fatal collision of
meteoroids with crew members.

=88 i
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34D

341
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Types of Medical Facilities Required
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TABLE 5-10

MEDICAL FACILITIES

a.

There will be adequate medical facili-
tles in the spacecraft to treat any
potentially fatal illness contracted
by any crew member during his orbital

stay.

There will be adequate medical facili~
ties in the spacecraft to treat any
potentially fatal infecticn of any crew

member.

Special remedial systems will alleviate
any critical illness due to infection.

There will be adequate medical facili-
ties to treat any potentially fatal de-
compression injury sustained by any
crew member during his orbital stay.

There will be adequate medical facili-
ties to treat any potentially fatal
injury from exposure to heat sustained
by any crew member during his orbital

stay.

There will be adequate medical facili-
ties to treat any potentially fatal
radiation injury sustained by any crew
member during his orbital stay.

There will be adequate medical facili-
ties to treat any potentially fatal
injury from electrical shock sustained
by any crew member during his orbital

stay.

There will be adequate medical facili-
ties to treat any potentially fatal in-
Jury from exposure to chemicals sus-
tained by any crew member during his

orbital stay.

Proposition Code

22D

TOH

T1B

2ke

24D

2LE

24F
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Proposition Code

i. There will be adequate medical facili- 25B
ties to treat any potentially fatal
concussior sustained by any crew member
during his ortital stay.

J. There will be adequate medical facili- 25C
ties to trest any potentially fatal
puncture wound custained by any crew
member during hic orbital stay.

k. There will be adequate medical facili- 25E
ties to treat any potentially fatal
lacerations or incisions sustained by
any crew member during his orbital stay.

1. There will be adequate medical facili- 25G
ties to treat any potentially fatal
injury to internal organs by collision
or acceleraticn.

m. Any injurious corrosive chemicals or 73D
contact poison on the skin of crew mem-
bers will be washed off or neutralized.

n. Any crew member who is ill at the end 681
of his orbital stay due to deprivation
of vital supplies will be curable.

0. There will be adequate medical facili- 25F
ties to treat any notentially fatal
abrasions sustained by any crew member
during his orbital stay.

5-10.2 Medical Equipment Reliability and Spares Availability

a. There will be no malfunction of space- 22E
craft medical equipment that will pre-
vent its effective performance of any
function necessary to prevent any po-
tentially fatal iliness from becoming
critical.

b. There will be no malfunction of space- TO0I
craft medical equipment that will pre-
vent its effective performance of func-
tions necessary to treat critical in-
fections.
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There will te no malfunction of space-
craft medical equipment that will pre-
vent its effective performance (¢ any
function necessary to keep any poten-
tially fatal injury from becoming crit-
ical.

There will be no malfunction of space-
craft medical equipment that will pre-
vent its efrective performance of func-
tions necessary to treat critical in-
Juries.

There will be no immediate danger of

directly fatal electrical shock from

housekeeping, medical or recreational
equipment. ‘

Control of Medical Supplies

a.

There will be no immediate danger of any
crew member having any deadly poison
injected or implanted in his body.

There will be no immediate danger of any
crew member swallowing eaay poisonous
chemical that would be directly fatal.

Any supplies, materials for experiments,
or spacecraft materials that constitute
a deadly contact poison will be kept
contained and controlled in a manner
that does not present any immediate
danger to the life of any crew member.

Any crew member incapacitation from
chemicals will occur at a time that
will not prevent his performing any
task necessary to sustain life.

No crew member will be incapacitated by
exposure to any chemical narcotic.

No crew member will be incapacitated by
exposure to any cher:lcal stimulant.

No crew member will be incapacitated by
exposure to any chemical sedative.

-8B -
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No crew member will be incapacitated by
exposure to any chemical hypnotic.

No crew member will be incapacitated Dby
exposure to any corrosive chemical.

No crew member will be incapacitated by
exposure to any noxious chemical.

5-10.4 Diagnostic Capability

There will be adequate medical facili-
ties in the spacecraft to treat any
potentially fatal infectious illness
contracted by any crew member during
his orbital stay.

There will be adequate medical facili-
ties in the spacecraft to treat any
potentially fatal radiation injury sus-
tained by any crew member during his
orbital stay.

There will be adequate medical facili-
ties to treat any potentially fatal
concussion sustained by any crew member
during his orbital stay.

There will be adequate medical facili-
ties to treat any potentially fatal
fracture sustained by any crew member
during his orbital stay.

There will be adequate medical facili-
ties to treat any potentially fatal
injury to internal organs caused by
collision or acceleration.

Treatment of any crew member with any
potentially ratal infection will pre-
vent his condition from becoming
critical.

Any crew member injured by eating or
drinking toxic or corrosive materials
will be protected from ingesting addi-
tional poisonous materials.

= o
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Any crew member injured by breathing
toxic chemicals will be removed from
any toxic atmosphere that cannot be
purged clean.

-0
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TABLE 5-11
LIFE SUPPORT AND HEALTH

The environment of any crew meumber will
not prevent sufficient elimination of
body wastes to sustain life by any normal
untrained person.

Any injurious corrosive chemicals or
contact poison on the skin of crew mem-
bers will be washed off or neutralized.

No crew member will contract any infec-
tious illness during his orbital stay.

No crew member Wil become physically
i1l during his orbital stay due to an
irfection.

Edible food and potable water will be
accessible to all crew members under
ccnditions that permit eating and drink-
ing by nomal untrained people suffi-
ciently to sustain life.

No crew member will become physically
ill dQuring his orbital stay due to
deprivation of food or water.

Any atmospheric gas, in crew locations
that are being contaminated with any
material that prevents its safe breath-
ing, will be removed or diluted at a
rate that enables continued breathing
by normal untrained people without
illness.

No crew member will be incapacitated by
exposure to any noxious chemical.

All necessary resources will be avail-
able to any crew member performing any
human task necessary to sustain life.

Any equipment in the spacecraft whose
manipulation is necessary to prevent any
directly fatal illness, other than that
caused by injury or deprivation, will be
accessible and operable by normal people.
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The crew members available to perform
tasks necessary to sustain life will

not have been incapacitated by depri-
vaticn of vilal supplies.

No human task necessary to sustain life
will be beyond the physical capability
of normal people.

The environment of any crew member will
not prevent sufficient sleep to sustain
life by any normal untrainea person.

The cirew members available tu perform
tasks necessary to sustain life will not
have been incapacitated by the effects
of heat.

The crew members available c¢o perform
tasks necessury to sustain life will
not have been incapacitated by elec-
trical shock.

No crew member will be incapacitated by
exposure to any form of radiation other
than heat or light.

Proposition Code

278

2TE

30F

5B

T5E

78F




De-113070-9

TABLE 5-12

INJURY AND DAMAGE PI.EVENTION OR RESTORATION

Special remedial systems will protect
all crew members from all directly
fatal decompression not prevented by
normal systems.

Special remedial systems will protect
all crew members from all directly fatal
heat exposure not prevented by normal
systems.

Special remedial systems will protect
all crew members from all directly fatal
exposure to chemicals not prevented by
normal systems.

Any supplies, materials for experiments,
or spececraft materials that constitute
a poison that would be directly fatal if
breathed will be cantained or controlled
in a manner that does not present any
immediate danger to the life of any crew
member.

Any poison generated by accident or by
any experimental, housekeeping, space-
craft operation, or logistics activity
that would be directly fatal if breathed
will be contained or controlled in a
manner that does not present any immedi-

ate danger to the life of any crew member.

Special remedial systems will protect
all crew menmbers from all directly fatal
electrical shock not prevented by normal
systems.

All necessary resources wiil be avail-
able to any crew member performing any
human task necessary to sustain life.

There will pe at least one crew member
technically capable of performing any
intervehicular human task necessa:ry to
sustain life.
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There will be at least one crew member
technically capable of performing any
extra-vehicular human task necessary
to sustain life.

Any crew member injured by decompres-
sion will be removed from low-pressure
areas that cannot be pressurized.

Any crew member injured by breathing
toxic chemicals will be removed from
any toxic atmosphere that cannot be
purged clear.

Any crew member with burn injuries will

be evacuated from any location subjected

to extreme heat.

Any crew member injured by collision of
any kind will be protected from further
collision injury.

Any equipment in the spacecraft whose
manipulation is a non-routine task
necessary to protect crew members from
directly fatal physical injury from
external causes will be accessible and
operable by normal people.

Any equipment in the spacecraft whose
manipulation is necessary tu enable
return of any crew member to a haven
will be accessible and operable by
normal people.

The cpacecraft structure will permit
access by a normal person to any
equipment in the spacecraft whose
manipulation is necessary to provide
vital surplies to any crew member.

Any opening, closing, remr ., replace-

ment, disassembly, or assembly operation

in the spacecraft necessary to provide
vital supplies *o any crew member will
be performable by normal people.
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r. Any equipment item, materials, supplies,
spare  parts or tools whose manual trans-
portation ic necessary to provide vital
supplies to any crew member will be
transportable by normal people.

s. Special remedial systems will protect
all crew members from all directly fatal
electrical shock not prevented by normal
systems.

t. Special remedial systems will protect
all crew members from any immediate
danger of directly fatal collision
between one crew member and another.

- 75 =

Prqposition Code
LBE

13F




D2-113070-9

TABLE 5-13
WARNING SYSTEMS

a. Special remedial systems will protect
all crew members from all directly
fatal exposure to chemicals not pre-
vented by normal systems.

b. There will be no immediate danger of
the rate of supply of breathable oxygen
to any crew member decreasing below the
rate necessary to sustain life.

c. Special remedial systems will protect
all crew members from all directly fatal
radiation exposure not prevented by
normal systems.

d. Special remedial systems will protect
all crew members from all directly fatal
heit exposure not prevented by normel
systems.

e. Special remedial systems will protect
all crew members from all. directly ratal
decompression not prevented by normai
systems.

f. Special remedial systems will protect
all crew members from any immediate
danger of directly fatal physiological
stress from tumbling, rotation, or
linear motion.

g. There will be sufficient time for
available crew members to accomplish
any human task necessary to sustain life.

h. Any immediate danger of any crew member
being subjected to directly fatal ex-
posure to radiation from a nuclear
power plant on the spacecraft will be
potentially correctable.

i. Any immediate danger of any crew member
being subjected to directly fatal
electrical shock will be potentially
correctable.
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Proposition Code

A solar radiation warning system will LOB, T4D
not fail to provide signals, recog-

nizable by each crew member as instruc-

tion to seek protection, in time for

all crev members to go to a shielded

haven in the spacecraft before solar

radiaticn becomecs cof fatal type and

intensity.

Any visual indicators on equipment in L8H
the spacecraft whose recognition is

essential to properly perform opera-

tions necessary to provide vital sup-

plies to any crew member will be

clearly visible to persons with normal

sight.

Any auditory signals from equipment in L81
the spacecraft whose recognition is

essential to properly perform opera-

tions necessary to provide vital sup-

plies to any crew member will be

clearly audible to persons with normal
hearing.

The locations and activities of crew e8¢
members will make technically capable

crew members available for performing

any human task necessary to sustain life.

All crew members will be removed, LSE
rapidly enough to prevent illness, from

any location whose atmosphere is be-

coming contaminated with any material

that prevents safe breathing by normal
untrained people.

Special remedial systems will protect 8F
all crew members fror all directly

fatal overpressure not prevented by

normal systems.

Special remedial systems will protect 8G
all crew members from all directly

fatal electrical shock not prevented

by normal systems.
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6.0 LOGIC DIAGRAM

6.1 The following charts comprise the Space Station Safety Study Logic

Diagram. They are arranged where possible in essentially descending
"levels," starting with the top level, or "origin proposition,” on Chart
No. 1. For an abstract description of the logical "tree" concept, which
starts from an origin and descends from "predecessor" to "successor," the
reader is referred to Appendix I, Section I-5.0.

6.2 There is no pretense on the part of the study team that the Logic

Diagram as presented here is complete, even for the defined scope of
the study; indeed, from the practical standpoint such a chart can never
be complete because of the geometrically increasing amount of detail that
would be involved at the lower levels of definition. This fact is implied
by the summary of "open" propositions given previously in Section 5.0,
many of which perhaps could be developed as extensively as the diagram
reproduced on the following pages. However, it is felt that the diagram
is fairly comprehensive as it stands, and that any aspect of space station
safety could be rationally derived from the foundation that is provided
here, should there be a desire to apply the necessary effort.

6.3 Ideally, a logic diagram should be drawn on a single sheet of paper.

Since this is not possible, pains were taken during the development
to segregate its branches in such a way that reproduction on normal
document pages could be done without the need for foldouts.

s WG B ST e i e

oy s then

-T9 -



0-9

~
|

N/

Ds—';.;"

*Ae3s |e3I1QU0 JL3Yy]d
40 uo13a|dwod e uaAey 03 diual uanjad
e buipuejsyltm AL |nyssalons jo aqeded
9Q [[IM sJaquaw MaJ4d paanful 4o || LY

6L

-

*fe3ys
[e31Q40 J4L3Yy3 4O uoL3a|dwod e 3| qednd
3Q LM SJaquaw MaJ4d padanfuLr 40 ||l LLY

J

T+

*uoL31puod |edo1sAyd pue |ejuaw 3|qe
=3da%oe uL Ae3s |PILQU0 JL3Y] 333 |dwod
LLIM SJaquaw M3Jd padnful Jo [[L LLY

*Ae3s |B3LQUO 413y}
3noybnodyj uoL3Lpuod |ejuaw pue |ed1sAyd
POOD UL ulewWaJ || LM SJIQUBW M3J4D | LY

- 80 -

J

*uoL3Lpuod |eaLsAyd
pue |Rjuaw 3| qeidadde ul Ae3s |e3Lquo
A13y3 239 dwod || LM SJSQuAW M3UD ||V

-

*Ae3s |e31qQuo
AL3Y3 SALAUNS | [ LM SJA2qudW M34D |lY

|

*Ae3s |B3LQUO Ji3y}
Butdnp ajes 3aq | (LM SJaqUaW M34D ||V

S

T "ON 3I8YD




De-113070-9

2 'ON 3I8Y)

J
*patpawad aq [[IM S3Louab *buraq ojuL AwWOd [|LM paLpawad
: . Y J0U jL [®jej BQ PLNOM YdLym uotLienilts
SO RPN (R SR Aousbuaswa JybL|) 2doeds |e1Lqu0 y3zde3 oN
L 1 -
sl
9

*pJezey 3| QepLOARUN UR JO 3|NSad
® SP 3SO| 9Q [[LM SJ3qUaAL M3UD ON

*Ae3s |e31qu0
Ai9y] SAL/ANS || IM SJdaquawl MaJdd | LY

o> Bl =




De-113070-9

u \/

*Ae3s |e3|1quo siy
Bupanp 1} ALLe3uaw 40 A||ed1sAyd awodaq
40 pauanfu} 3q ||ImM J3quaw maud ON

q0Z *q69
‘689 *289
*302 *2302

*Ae3s |e31QJ40 JL3Y3 .10 JJ4e3Ss
3ay3 3°© uoL3Lpuod |ejuaw pue |edtLsAyd
poob uL 3q ||IM S43quIW MO |V

*Ae3s |B31QU0 4133
3noybnody3 uoj3Lpuod |ejuaw pue |eILsAyd
poob uyp upPWAJL || }M SLOqQUBW MAD | LY

€

"ON 3I8YD

- 82 -




-9

" A
20
SLAON IV

# "ON 3Jey)

6y ° 39

._ &

*suoijoduni jdoddns punoudb

JO aun[ie) 40 *aunjjey wajsAs uaniad
'uoj3ouny 03 A3p11qeul maud *uabuep

e |paum) JA|0AUL ISnu uoremts Aduab
=-Jauwd Jyby|j aoeds [ejey A||e1juajod Auy

i b 1o i LT TP

1

*3oul|eAnba o JuawIIeis SLy3 uj
pajuasaudad asoyj ueyj Jayjlo suoijeniys
(e3ey A||eijuajod ou 3g ||Im 343yl

*PALAJNS M3JD 3JNSUd 03 AURSS3IAU Suol)y
-ouny |euotjedado 3ybiL|y adeds ||e but
-wJ0j43d j0 a|qeded aq || Im wa3sAs adeds
[e31Q40 3yl jJO Sjuswa|a aJempJdey ||Y

T

USARY 0SS 03 SJaquaw MaJud Bujuuamau
JO Ilqeded 3q || M swFIsAs udnja dseg

4

@ ;

p6v ‘P9

*LRPALAUNS M3UD 03 A4eSS3adau
Suoj3ouny 3soddns punoub |ie burwiojaad
J0 3|qeded aq || Im swa3sAs punodb |euoy

u Y

3J11 upeIsSns 03 A4RSSAOAU SYSRY MAUD ||®

Wi0J4ad 03 3|qP 3G |[}M SJIquaw M)

4

——_—

*yjeap jo Jabuep Ijejpaus} 3| qeIOALL0D
Al1etjuajod up 3q || M Jaquaw “aJ4d ON

"

Y

*6ujaq 03U} W0D || |M pIjpawRd
I0U J} LPIP) 3q PLNOM YOLYM uOjIRNILS
fousbaawe ybyy 20oeds [RIIGIO0 Y34w] ON




Bl Vt"v: '9

*3sodund dLseq
43Yy30 3wOs J0j pasn pue pasnpoud swajshs

Aq paipawaa aq || M asodand eyl J40j3
paonpoud £ |e1dadsa swajsAs Aq palpawad
J0u satduadbuzuec |ejey A|erjuazod ||y

SL
L°¥L

i

*3sodand jey3 404 pasnp

-04d A |eldadsa swajsAs Aq pailpawad aq
LLiM salouabaawa [ejey A[|eLjuajod awos

— ‘

*sasodund 21seq

43y30 J0j pasn pue paocnpouad swajsAs
Aq 3saJ4 ay3 pue asodund jeyy Jo0J pasnp
=oud A||e1oadsa swaysAs Aq paipawad aq
LLIM satousbuawd [ejey A||eLjuajod awos

*3saduand jeyl J40j padnp
-ouad A||e12adsa swajysAs Aq pajpawad 3q
LLitM saiouabaawa (ejey A||eljuajod ||y

*9sodund J21Seq J43y30 WOS 404
pasn pue padnpoudd swa3sAs AQ palpawad
9q LM satouabuawa [ejey A[|etjuajod ||y

oo

*paLpauad 3q [[1M
sajousbaawe [e31quo [ejesy A||eijuaned ||y

G °*ON 3J®ey)




a6y *by

*suoj3ouny

3J4o0ddns punoub j0 aun|iej 40
‘aun|e) waysAs uanjad ‘uoyl
-Junj 03 A3jL1qeur maud *aab
~URp IV |PUAN| IA|OAU} ISPW
uojyenyts Aduabiaws ybyy
Joeds |ejey A||ejuajod Auy

) Y

*suoj3ounj 3jaoddns punousb
JO un|1e) 40 *aun|iey
wayshs wunjaa *uoryouny

03 A3j1190u) maud *sabuep
e paum} URY] JAYI0 SID
~uabiauwe |mej A||ej3ua3jod
LLe Apauas 03 |1®s 30U ||Im
swIyshs |ejpawsd |e)oads

k|

g *ON 3JIeYD

e08
3

Ll

P6Y *pPy

“LRALAJNS MAJD 03 AuesSsadau
suot3jouny 3soddns punoub
L1® butwiojaad jo a|qedes aq
LLIM Swa3sAs punoub 1euopy

*swajsAs |euwuou Aq papiaoad
J0U SL JRY] U3ARY 03 |2ARJ]
40 A3p1qeded apjacud [|1m

Swa3sAs |eipawad |eLdads

*SWa3SAS |eudou

Aq pauwuojaad j0u suoL3ouny
340ddns punoub |erjuassa
[L® 3pLAoad 03 |L1ej J0U ||LIM

¢

SJIIQUaW mMaJd paubisse Aq
pau0jJiad jou aue eyl 3t
upe3IsSns 03 AJessadau suoyl
=JUnj MaJD ||° wdojaad [L1m

Swayshs _oneu.. jetdad

"SWa3SAS |PuMOU Aq PajuaAa.d
jJ0u aa3buep ajepaumy |e3ey
Alletjuajod ||e wodj sSJ43q
~WaW M3JD ||° 303304d ||Lm

SWajsAs |eLpawad |ei1dad
T

*@sodund jey3 J40j
paonpoad A||ejoadsa sweyshs
Aq pajpauwsd 3q ||im s3jouab
~JwR |w3ey L[ |ejjuajod |1y

SWASAS |eLpawad ::uwnm '




)70-9

30

DR-11

S

. L
L*#l IEE "PSL

*yeap 30 Jabuep 3jepaunuy

9
23N 13I5U0D
pue pooj

J0U | [LM JIJEM
30 uoLjeALadaq

4 AH‘ ‘ 3

-

oy
ezy

|euwsou Aq papiraouad jou 3ae
Jeyl ‘suaydsounye a|qeyjeauq

° ueyl

le3 A AJessadau A|ajeipauaul

LL® apjAcud 03 [}B; J0U | (M
SWIIsSAS |eLpawad |e}23ds

*swajysAs

-sAs |ewaou Aq pai|ddns j0u
Jay30 *saji|ddns aJaydsoune a|qeyjeadq Ades
~S323u A|ajeipauul Aue s4aq
~WaW M3JD ||e 03 A|ddns ||Lm

*sway

SWaj3sAs |eLpawad |eLdads

g

40 SsSau||l J}13y3 03 Bu
-qunoons jo J4abuep ajejpaunuy
WOJJ) SJIquBW M3JD paan(
~U} 4O [} LL® 309330ud [|im
SWIsAs |vjpawad [e)dads

| - ¥

eg

E g v
. s . *Swaj3sAs |ewuou
Aanfuy swajysAs |eumou Aq pajuaAaJd j0u sasned |eu
Aq papiAoad jou aJe eyl ~433%3 wWoudy Lunfuir estsAyd
sai|ddns |B3LA |BLIUISSI [e3es A|32341p 40 Jabuep
Alaje'pauuy ||® mmmas.é JI°LpaUMIL [|® WO4S S43q
M3JD [ |® 03 3pLACJd ||IMm -WaW M3JD [|e 123304d ||LM
swajsAs |eipawad |eLdads SWa3sAs |eipawasd [eLdads

r
M ]
|

LL® 303304d || IM SWRISAS |RLpawad

L "ON 3JeY)

|ewaou Aq pajuaaaud jou Jabuep e paumu)
|e3e) A||P13ua30d [P WOJ) SJIQUW MILD

*SWIsAs

Le1d3dS

= =




B . k. it o il oo T P

g ‘ON 2%

@ we ‘19z ‘191
r

De-113070-9

*UojI0W A3

¥ JO mI0j Jwos 4O
oeA *3eay ‘uopjeped
‘aunssaud *£3504430919
ST IEY uRyy Jay30
fN..z?_srzmm:ut.
b} 1) 30

4abuep aejpaumy uj g
JOU [LIA SUaquau MaJ)

L

Y

*0uI|
~2Anbe jo ugﬂaj
SH3 U paLiauepy
I0U SISNED | AN
wou) Aanfup |eo)shyd
17e £1300up wouy
SJIqUSN MU 3d330ud
03 L)1) 30U |4 su
~8As |vjpausd |vjdads

|

*swayshs

|Pudou Aq pajuaaaud
10U S|EDJWIYd 03 ns
-0dxa |eje) L130341p
L1® WOJ) SJaquaw M3JD
L1® 323304d || im sud)
-SAS |eipawad |e|dadsg

"

) |

Tk, 5

9 u
" Swsl

~sAs |ewuou AQ pajuaA
=-3J4d j0u yO0ys [enial
=23(@ [e3IR) A|32341p
LI® WOJ) SJIqUa MIJD
L1® 323304d [|IM Swal
-sAs |eipawad (e}oads

*Swa3sAs (euuou Aq
pajuaAaad jo0u aunssaud
-43A0 (e3Ry A|3d341p
Ll® WoJ) SJ3quau Maudd
LL® 323304d || Im su}
-sAs |eLpawad |e}dads

1

. |

Y

. Y/

og

~sAs |wuiou £q pajuaa

-1 Jou aunsodxa uwojll
~uiped |nmy AL13094)p

LL® WOu) SJaquaw Maud

1LY 329304d || 1m swy
-$AS |vjpauad —-u!.m_

*swa)shks |euwuou Aq
pajuaaaud jou aunsodxa

03y ey A30344p
L1® WOJy SJIQUI MIJD
LL® 32330ud [[im swa)
-SAS |ejpawad |edads

-

1

. Y

v

*swaysAs |ewuou Aq
pajuaaaad jou uolssaad
-Wodap |e3ey A|3d341p
[1® WOd) SJIqUaW MAAD
LL® 393304d || M swd)
-sAs |eLpawada |ei2ads

~SAS |ewuou A7 pajuaA
-34d 30U SUOLIOW 3ALY
-P|ad |ejey A|3doauLp
LL® WOJd) SJIQUIM MM
[1® 303304d [|im sua)
-SAS |eLpawdJ |elJads

J

=3

X

Y

“swaysAs |euuou @
Aq pryusaaud jou sasner |Rwiayxa wod

nfup [e0)sAyd (e3ey A(30344p jo sabuep
WITIPM| ||V WO SIIQUBW MILD | |®
P90ud [|Ix swsAs |vjpawad |e)dads




-»

N

A

r

*suoijduny A ddnsaa pue

340ddns 233560y Jybyy=u} pur *sadunosau
340ddns =4R0Q-u0 *SUOJ3IOUN} IdURUIJURW
S0RANL;, uyoRw/uR *SI[IYIA deds
L¥I G0 UIIMIIQ SIORJJIIU) dJTMpary *saoey
U} MempuaRy _-E8c~ ‘swajyshsqns 3jead
-0eds 3 ueyl Jay30 ‘wayshs aodeds |e31q
=40 43 O A3ajes ayjl 03 Auessadau *juauw
=313 auempuey JybiLj-u} Ou 3q || IM 3uay) "

D2-113070-9

T

H

*LRAJAINS MALD NS
U |LIM Yoy JIuuew
® U} uop3duny paubisse
$3} Bujpwuojaad jo
Jlqeded 3q || m ‘DU
~RALNDI 0 JuIwIIVLS
SIYT U} JIymas|I pajeu
bysap J0u ‘wayshs Ioeds
1931940 W3 jo Majes

3 03 A4essSadau Juswd|

*|RALAJNS M3JD

a4NsSua 03 Auessadau
Jauuew Y3 Ul pauuoy
-J4ad 29 ||IM SuOL3duny
A1ddnsaJ pue juoddns
2135160y ybyy-u} w3
-sAs DOEds |v3}Q40 ||V

JeMpavy u:a:w-c_ Auy

“LRALAUNS M3UD
34NSuU3 03 A4eSS3IIaU Jau
-URW Y} Ul udojuad || M

suotjesado jybi|jadeds
bupanp paainbaa sadunos
34 340ddns puaeOG-uo | Y

FLRALAUNS M3JLD 34NSUI 03
AJRSS3aoaU Jauuew 3yl ul
pawuojaad aq || Im wal
-SAs 3deds |eILGJ4O 3yl
03 butuieraad suoijduny
JdueuIULRW PIA|NPIYIS
-un pue paLnpaydls LV

*LeALAINS M3UD
NsUI 03 Luessaoau
Jauuew 3 UL suoLl
=2un; Jy5}400ds a3

=905 4yl wi0aad
LA SORIUL o))
~R42ad0 JujoRw/uea ||y

LBALAANS M3J4D 34Nns

-ud 03 A4eSSIAU Jauuew
Y3 U} SUORIdUNy |RUOL)
-v4ado Jyby4adeds aAyl
=Jadsad Jjaul wiojaad
LLtM *S3|Djyar deds
L®31Q40 43y30 pue ‘Juaw
-dinba |eusaixa Buowe
$IORJJAIJUL JeMpuRy | Y

J

Y

L

FLRALAUNS M3JD 3UNSUI 03
AJ4eSS303u Jauuew Y3 ul

Su0L3duny |euoijedado
Juby43deds aAaLIdadsad
41943 wa0jaad || im Judu
-dinbe |eus3dju} Buowe
SIORJ4IJU| dJempaey LY

*LCALAJNS M3JUD 3.NSuld 03
A4eSS323u Jauuew 3yl ul

suoL3duny |euoi3zedado
1yb14900ds aaL3dadsau
419y} wuoaad || M swa)
-sAsqns jjeuad30eds ||y

*LRALAINS MU UNSUI 03 Auws
=S309uU SUOj3IduNny |euojjedado jyby|joeds
L1® burwiojaad jo I geden 3q || M wIIsAs
@00ds | ¥31QJ0 YJ JO SJUAMI (I uempuey ||y

6 "ON 3I8YD

- 58 -




113070-9

D2-

‘uojssju [e31qu0
a3 Inoybnouayy £ 4030035308

Wwiojaad || M saunjeay A3}
L1qeuiRjuLew 4O ADuepunpau ul
311nq 33ejadoadde Buirjesodaod
-u} swaysAsqns 3Jjeadadeds ||y

OT *ON 3I8YD

*Juau

=UOJ JAUR [euOLjeaado 3y3 ul
d|Qqeujejulew 3q || IM uoLssiw
{31940 3ay3 3noybnoayy A|sno
=NU}3U0D $3JURJI|03 3|qe3dad
=2 ULYIimM wuojaad 03 3dueudl
-~utew JybLjup saanbad yoLym
wa3sAsqgns 3jeuadadeds Auy

E

*pajesoduaodul Aduldpurpad A4es
=S$323U Y3 SARY || LM uOlSSiw
le31q40 3yl 3Inoydnouayy A sno
=NULIUO0D S$S3JURJI|03 3|qe3dad

=P ULYILM waojaad 03 Aduepunp

=34 Ul=3|LNQ S3J4LNbaJ ydLym
walsAsqns 3jeddadeds Au

I

“LlRALAUNS MIUD

SUNSUS | 1M YPILym suajaweded
|5U0L3043d0 Y3 M wWa0ju0d 03
npoud pue paubysap aq ||m
swa3sAsgns 3jedoaoeds ||y

I

*LBALAUNS M3UD 3uNS

-U3 Ydlym S3JURLI|0] [euolLl
-eJ43d0 ULYILM UOLSSLW |RILQUO
a3yl 3noybnouyy pajuawbneun
pue papuajjeun wuojaad LM
swajysAsqns 3jead3deds ||y

- ) |

J

*LRALAUNS

M3J4D 3UNSUI YIoLum sadjaweded
leuoi3eaado yjim 3duepdodde

U} UOLSSLW |e31q40 333|dwod

3yl 3Inoybnoayl wuojuaad LM

swajsAsqns 3jeddadeds |y

8

*leALAJNS

M3J4D 3JNSUI Y21ym sJajaweded
euoL3e4ad0o y3ILM 3DUBPUOD
=JR Ul UOLSSLW |e3LQ40 3yl
40 3J4e3S 3yl e wuoj4ad ||im
SwalsAsqns 3jeddadeds ||y

J

-

A4RSS3adau Jauuew 3yl uj suojl
~Junj |euojjedade jyby|jadeds
JA1309dsSad J19Y] wa0jaad |IIm
swa3sAsqns 3jeddadeds




- u

*uojjow Jeaul|

40 *uojpjejos ‘buypqum

03 anp ssauls |eajpbolorsAud
Le3ey K13034Lp j0 Jabuep
Jjejpaumt Aue wouj sJ4aq
WA M3JD ||® 3o930ud ||Lm
SWI)IsAs |ejpawad |eL1d3ads

le3e) A[30adlp 3q J0U [[LM
‘uoLjow Jeaui| 40 ‘uoriel
~0d *‘Buj|quny 03 anp ssa343s

Le2tbojorsAyd 40 suoLsi||02
3

*uotLjow
Jdeaul| 40 *‘uorjejou *buiq
-Wn3 03 anp $sSaJls |ed1bo;
-~0LsAyd 40 SuOLSL||0d uey)l

JA3y30 uoLoWw dALIR|34 |ejey

A132341p 30 4abuep ajerp
~3uMl AU® WOJ} SJ3qUBW M3UD
Li® 3209304d 03 |LlB) J0U [[LM
SWa3SAS |eLpawad |eLdads

*uoLsL|1od

Le3es A13234Lp 0 uabuep
djelpauml Aue wouaj S43q
“WaW MsLD || 399304d ||IM
SWa3sAs |eLpswad |eLdads

* SwWa3 sAs
|ewuou Aq pajuaAadd J0u SuOLIOW BALIR|3M

le3e) A|303ULP [P WOJS SAIQUD MAID
LL® 399304d || Im Swa3sAs |elpawad |eLdad

TT "©N 31ey)

- 90 -




2T *ON 3IBY)

*SUOJ3OR 3AL3I34400 pue S)yse]
3aul3NOoJ ueyl J43Y30 il
upejsns 03 Au4essadau suoll

«JUNJ M3J4D OU 3Qq [|LM 343yl

* suaquaw

*suoL3oe

*sJaquaw maJd paubisse £q

pauudojaad J0u aae eyl 3Ll
uLe3sns 03 A4essadau suoLyoe
SALIC3U40D | |° umojuad [|Im

3A13234400 pue S)ySe3 auLl
-~NOJ4 URY3J 43Y30 3jL| uLejsns
03 A4RSS323U SUOLIOUNS M3AUD
Aue uuo0jaad 03 [Le) 30U ||LM

MaJ4d paubLsse Aq paumojaad
30U 3Je 3Py} 34L| uLejsns

03 A4RSS323U SUOLIdUNS M3UD
ULINOJ [ |e wdojuad [|IM

Swa)sAs |eLpawad |eLoeds

SWa3sAs |eLpawad |el123ads
-1

SWI3SAS |elpawad |eLdads

*SJAaqual
MaJdd paubisse Aq paumojaad Jo0u 3ue eyl
2j}1 ujpeisns 03 AUe35S323U SUOLIDUNS M3UD
Lle udojuad [[iM swalsAs |eLpawad |eLdads




-

*SIA|3SWIay3 40 jJuaudinba
‘spaqap buif|y *sprodoajau
PUR SJIQUIW MIJD UIIMIAQ UOLS
=$1102 ueyl J43Yy30 UO}S}||0d
{e3ey A3234}p J0 J43buep
9JPipauM} OuU 3q [[Im 343y

659°625

LJ

*SaA|aswayl 40 *Juawdinba
‘spaqap burfy *sprouaoajau
UR SJIQURW M3JD UIIMIAQ UO}S
=}1102 ueyl 43Y30 UCLS}|10d
Le3ey A1323u41p o J4abuep e
~jpauaul AuR WOJ) SJIQUBW MAUD

LL® 329304d 03 |}®) 10U [[Im
SwajsAs |ejpawad |ejdads

*J43yjoue pue Jaquaw

M3JD JUO UIIMIBQ UOLSL||0D
Le3es A|3234Lp J0 aabuep
ajeipaumt Aue wouj s43q
~WaW M3JD | |® 323304d ||LM
SWalsAs |eLpawad |eL2ads

*SJAqUAW MU YILM

juawdLnba jjeddadeds ueyl
43y30 juawdinba Aue jo uolLs
=L1102 |eje} A[3234Lp j0 43b
-uep 3jelpaul Aue wWo4j SJ43Qq
=WaW M3JD ||e 32330u4d [|LIm
SWa3sAs |eLpawaa |eLdads

J

*SJIQUAW M3 YILM

S}4qap Buifyy Jo uoysy|od
Le3ej A130344p j0 aabuep
jeipaumwt Aue wouy sSJ43q

~WSW MIJD | |® 30330ud ||m
SWIIsAs |ejpawad |e}oads

*SJaqWaWl M3J4D Y3Lm jJuawdinba
3jea032eds 10 UOLSL||0D
le3es A132341p 30 aabuep
jeipaunul Aue wodj SJ43q

-WaW M3Jd || 323304d [[Lm
SWa3sAs |eLpawdd |eLdads

*SA3qUaL M3UD

YILM SPLOJODI3W JO UOLSL||0D
[e3es A|3234Lp 30 Jabuep
jelpauml Aue woJdj SJ43q
~WaW M3JD ||e 32330u4d [|Lm
SwajsAs |eLpawad |eldads

SS——

*uUoLSLL 10D |e3ey A|303u)p
30 Ja3buep ajeipaunu; Aue wWOUS SIIQUBW MIUD
LI® 39330ud || ImM swaysAs |ejpawad |eldads

€T *ON 3Ieud




#T °*ON 3Jey)

g6l

SUTeRES

*3SLX3
"9[qe3234400 £ |eLjuajod aq 0u || LM SSO| L
—axogu 30 L&Whov ajeipauut Burysixa Auy LLLM SSO| M34d 40 Jabuep ajeLpausul ON

*yjeap jo Jabuep 3je'pDaumuy 3| qeIIB440D
ALleL3ua30d Ul 3q || lm J3QUDW M3JD ON




-113070-9

l y \ -
P2y
I
*Aas (e3iqao sy [\ g
30 4R35 3y} 0 SpaIIU.
@jeipauny J40j uab
=AX0 JuaLILIINS Jaquau
< M342 yoea 03 A|ddns
LLLm swa)sAs |ewlop |
R e H K
; AN
uje3sns 03 Auessadau s
JL1 upeysns
Fuo....wﬁ..wo-wm mm.wwow“w *wiy 03 paj|dcns uab 03 Ju3idLjjns qed v
S PoB/no 1qeureauq] |AX0 3zpL1an 03 aiqe ag| |Ie Jaquaw Maud yoes o3
‘agg ‘af « > LLiM Jaquaw Maud> yoe3| | Patiddns A(ieiauy aq
9 48 Aj6aRs )6 wus ) LLtm uabAxo a|qeyjea.g
a3yl j0 aabuep ajelp .
“y1e9p 4 ~3ulil OU 3q [|IM 3Jay)
Jabuep ajeipaum; aym 1 |—F T
=}3SUOD J0U || M 4@
Tc- po0j 40 uoj3eAtadaq
L
: &
0 Uey *uabAxo :

4330 s3j|ddns [e3|A
40 YOR| wWOJj SSO| MaJd
3234 4p jO Jabuep Aeyp
ML OU 3q LM 343

40 YO®| Wo4j SSO| M3ud
30341p jo Jabuep ajep
-3UL OuU 3Q | |Lm 343yl

J

*Aanfu} 40 ssau||} . dd *sasned
4343 03 Bupqunoons o ¥ SOLIGERS (RIA |PU43IX3 WOJS Aunfuy
siaquaw M3Jd paunful 40 Pv| WO SSO| AAD [eatsAyd [ejes A[3294
40 [} 30 J3buep ep 3341p Jo a3buep ajeip -1p 30 Jabuep ajeyp
-l OU 9§ [|}M 342 ~SEN} 0¥ 3 (Ln My -2ulL OU 3q ||LM 3Jay)

) § ) |
-

IS X
LLIA SSO| Mmaud jo Jabuep 3w pauss) ON

GT °ON 3J8YyD




- g A N S O g e

9T °*ON 3JeyD

e ‘192 *18

*I03Y 03 INP SIUGAI
PaJjsapun jo juaudo|3Aap 3343 3(Ney 4oj ‘2-14 *01-0L0ELL=20 95 (2)

-. 4
-0w v ;o uwioy

JWOS 4O wnnoeA *jeay
...o—uo—v-.. *aunssaud
A3121432319 *sedjwayd
URY) JIY30 spaezey
LPWiax? wouay Aunf

-uj |e2)shyd jo aab
~URp Nejpaum; up 39
I0U | IM sdaquaw Mau)

Y

! L
OSFQ

~Om JALIR| JO w0y

'3 40 uo}ssaadwod
-3p *3jeay .8:.:.:
.o..auuo.a..go ¥ooys
1921430319 *s e wayd
ueyl J4ay3o paezey Aue
03 Jaquow maJud fue jo
aunsodxa (wiwy £A|30ad
=P 40 Jabuep e jpaw
“Wj ou 3G [Im 3wy

‘s|ed ey
03 Jaquaw Maud Aue ;0
aunsodxa |ejey L1304
«'% 30 Jabuep ajepauw
=Wy OU 3q [[im 3uay]

.._.o—nmo,aeouov 03 aNp SJUIAI
paJjsapun O Juawdo|aAadp aau3 3|ney Joy *

AV

(=14 *01~0L0ELL~20 @3 (1)

@ q18 ‘upt

*3O0ys |ed214323|3
03 Jaquaw maJd Aue jo
aansodxa |ejes L3234
-Lp 30 J3buep 3Ijeipaw
-} Ou 3q |[Lm™ 343y]

*34nssaudJaano
0} JaQqWaw MaJd Aue jo0
aJ4nsodxa |e3jej A|3oad
-Lp 30 Ja3buep 3Ijeipaw
=i Ou 3q |[m 349y]

i

.

.\

*Ie3y ueyl Jayo
UoL3IRIpRd JO w0y Aue
03 Joquaw maud Aue jo
ansodxa |eney L1304
=P 40 J43buwp ajejpauw

“E} Ou 3q ||m uayy

*3jeay
03 Jaquaw %3aud Aue jo
aJansodxs [ejey A|3084
-}P 30 Jabuep aje|pauw
W} OU 3q [[im B4ay)

*uoLssaudwodap
03 Jaquaw maJdd Aue j0
aJunsodxa |ejey L3234
-1p 30 aabuep 3IjeLpaw
-} Ou 3aq ||im 343yl

*uoLIoW 3ALIR|3J4 4O
U0y |e3ey A3o34Lp
Aue j0 Jabuep IjeLpaw
=Wl Ou 3q [|imM 3yl

o

|

J

*$asnNed |eLIIIX? @

wodj) Aunfup edpsAyd [ejey A13934ip
J0 Jabuep e paumuy ou 3q |[}# AL

n
O




D2-113070-9

7

‘ucijow Jeaut|

40 *uoijer04 *‘bBui|qumy
woJj ssaajls |edibojorsAyd
le3ey A[32341p 30 Jabuep
Jjelpaumil Ou 3q {|im 343yl

¢

PSE ‘PLL

[39e41p 9q J0u
LLtm ‘uotjow Jeaui| 40 *uol)l
-e304 ‘bul|quny wouy sS3ULS
[e21boorsAyd 40 suorsi||02
ueyl 43yio ‘uoljow dAL3e|)Y

J

*uoLjow Jeaul| 40 ‘uorjejod
‘Bui|quny wouay ssauays [edtboy
-01sAyd 40 SuoLsSL||0D ueyl
J3y3l0o uoljow 3ALIB|3J4 IO WMOj
Le3es A30341p Aue jo Juabuep
JjeLpatwil Ou 3q ||Lm 343y

*uoLsL]0d |e3ey
A132341p Aue jo J4abuep
djelpault Ou 3q [|im 343yl

Lo¢

*uoijow
9AL3R[3J JO wuO0j |ejes
A13234}p Aue jo uabuep

aeipaumuL Ou 3q [{LIm 3Jay])

LT °"ON 3Jeyd

- 96 -




v

L

*ON 3J%UD

H

*3j1| ureysns 03 Aues

=S303U SYSP] M3aJD ||° wuojaad
03 2|qe aq [|im *3de|d pue
3wy J0 satjitunyaoddo aaey
pue *s3dunosau Auessadau 3yl
aAey *3qeded A||euoijowd pue
*AL1ejuaw “A|eotuyd3y *Ae>

=1sAyd auae eyl SJAqUAW M3IU)

*3j11 upeysns 03 Auessadau
yse3 ueuny Aue buiwiojaad
30 3|qeded A||euoLjowd pue
Al1vuaw 3q [|IM Ssdaquaw mMad)

3

‘uosJad |ewuou e AQ a|qe
-43d0 pue 3|qLSS3IOR 3q [|LM
3j1] ureisns 03 Auessadau
3¥Se3 uewny ® siL uoirje|ndiuew

m
“ e

ureisns 03 Auessadau ysel
uewny Aue Buiwuojsad aaquaw
MaJdd Aue 03 3|qe|LeAe 3q

[LLM $324n0SaJd A4RSS3J3U | LY

|

asoym sauanjeaj juaudinba Auy
) |

*3j11 upeasns 03 Auessadau
¥se3 uewny Aue ysi|dwodoe
03 SJIQWAW M3JD I|qe|LRAR J40J
LY JUIPDLIINS 3q | |Im Buay)

*3j1] ureisns 03 Auessadau
¥se3 uewny Aue burwaojuad
340 3iqeded A||ed21sfuyd aq
LLLM SJ3QWBW M34D 3| qe|LeAY

] |
ege
q
d

*3j1| urejsns 03 Auessadau
yse3 uewny Aue Buiwaojaad
40 3|qeded A||e2Luydal 29
[ LM SJ3qURW M3JD 3|qe|LeAy

1

-S303U $YSP] M3JD ||° waojuad
03 S1QR 3q |lIM SJIquBW M3J)

*3))1 upeisns 03 Aues -

Q7

e |




~

S

apl
) 9
*a|qe :
9 =3934402 L||eLjuajod 3q [|IM ISIXd |LIM IsSLxa
L
4

[
. | m\uﬂ
~1 '
‘ (

*pJeZRYy 3| qepPLOARUN UR }O
JINS34 © S® 3SO| 2Q [LLM SJIQUaW M3JD ON

6T °"ON 3JIB8YD




q0, *969

J13y3 jO 34e3s 3y3 e uoy,,.p
=U0d |Rjuaw pue |ed1sAyd poob
Ul 3Q |IM SJaquaw maJd |y

‘689 *289
*3gz ‘q¢
sl
*Ae3s |e31quo

O2 °*ON 3JeYD

s O

.. !
*31q40

UL dAjpaae Loyl uvaym Aunfuy
[e3ey A||etjuajod jo 33y
99 [LIM SJIqUaW M3JD | LY

JUBLALOUL YILM SJBQUDW MILD
SJPULWLLD ||M UOLIII|3S M3AL)

*Ae3s |®31q40 S|y
340j3q paujeisns sapunfur 03
Buyqunoons jo Jabuep ajeipauw

<@} U} 3Q || 1M J3qUAW MILD ON

3 ¥
*SSauyeam

{e21sAydoydAsd Aue 03 Bul
-qunaons j0 aabuep ajeipaum
Ul 9q ||LlM J3GWAW M3JD ON

21L *us9
‘J1E ‘302 @

*$30343p wa3sAs “ aAL4JR A3yl UBYM UOL3ID3SuL

T Y T PO e o,

qoL ‘969
*6g9 ‘289
‘302 *q¢

*Ae3s |e3Lguo
J419y3 jJO 34e3S 3yj e uolLlLp
-u0d |ejuaw pue |edisAyd poob
UL 3q [IM sJaquaw mMaJd LY

(%)

*311Q40 y3jJ4ej ut

[ejes, Al letjuajod j0 334y
30 || IM SJ3quaw ML ||V

g 1

*Ae3s |e31Qquo St
34043Q Pajoe4juod uoL3dajuL o
Buiqunaons jo Jabuep ajeLp
-Wl UL 3q [|IM J3quaw M3Jd O

-

*Ae3sS |RIL1QU0 Sy
Buranp paupeisns sapanfur 03
Bupqunoons jo Jabuep ajerpaw
=KL UL 3q ||IM JIquaW M3JD ON

*Ae3s (e3Lquo s!
BuiLanp pajoeJd;u0d uoL3dajuL 03
Buirqunoons jo aabuep ajeyp
-l UL 3q [|IM J3qudw M3JD O

= |

*Aanfup 40 ssaull}

413y} 03 Buiqunoons sJaquaw
MaJD paunfuj 40 |t J0 Jabuep
P‘ Jjejpaumu} Ou 3G [|im 343yl




*le3ey Lerjualad aq
LLim Ae3S [@31QU0 SLY Dutanp Jaquaw Maud
Aue AQ pajoeJjuod SSau||l SNCL3IJ4ul ON

| I

*Ae3s |e3Lquo sty bBuranp ssau||l snoil
=23jul Aue 32043U0D || LM JACWSBW M3JD ON

*SSaull} Sty 03 bBurqunoons jo aabuep
je|paum} U} 3q Jou || LM Ae3s |RILQUO

sty Bupanp pajoedjuod ssauf|l |e3ei
A11e13ua30d y3im pPajdajul Jaquaw maud Auy

ey =

*Ae3s |e3Lquo
sty Bupanp uot3oajui |ejey A||el3
-=u330d Aue 300J43L0D || LM J3QUBW M3J4D ON

|

[

*Ae3s |e31940 Sty Buranp pajowsy
=u02 u0i3d23jul 03 buirqunoons jo Jabuep
e paumiL UL 3 || IM J2quBW M3ALD ON

-~

-

L<

*ON 3I8YD




-113C70-9

ne

‘1

=13}49 bulwodaq wouay Aeys (e
=31GQ40 siy Bupanp Jaquaw maud
Aue Aq pajoeJjuod ssau||l
(o303 A||e1juajod Aue juanaud
03 AJ4esSsS3adau s)yse3 |edipauw
Lle @tojaad ||LM SJaquaw M3aJ)

22 *ON 3.Iey)d

*1ed

=}3149 Buwodaq wouy ssaul|l
le3ey A||eL3uajod Aue JuaA
-a4d 03 AuessSadau uoLiduny
Aue j0 JDuURUWMOJ4dd IALIDDISD
S3L JuaA34d [|Lm Jeyl Juauw
-dinba |ed1paw 3jead3deds joO
UOL3IduUNS |PW OU 3G || LM 3u3y]

*Ae3s |e31Quo

sty Burunp uaquiaw Maud Aue Aq
pajdeajuod ssaul L |eje; A|
-|eL1uajod Aue 3eadl 03 3jedd
-90eds ay3 ul sSaLL|1oey |ed
-Lpaw 3jenbape aq [|LM 343yl

L

J

1

\4
)

“ledL3tad
Bujwodaq woudj Aeys (e31quo
sy Buranp Jaquaw mauad Aue
AqQ pajoeajucod ssau||t |ejes
Ki1ejuajod Aue Juanaad ||m
31G40 U} Juaugeau} [RILPaY

[

“LROLILID

SAW023q SS2U| |l 3y} 3403439
U3ARY ylue3 03 pauudniad 3q
sAemi® |[LlM 31QJ40 UL 34nd Ou
S| 343Yy3} YIdLYym 403 Ssaul|l
tejey AQlerjuajod Aue yjim
pPa323jul J43quaw maJd Auy

i

*ssau| |} sty o3 Bupqundoons j0 Jabuep
jejp3um} uj 3G 10U ||Im Ae3s |RILQUO
Sty bujpanp pajoeajuod ssau||} |e3el A1

=[e}3ua30d YIim pajdaju}l Jaquaw MaJLD Auy

4ee




A MUETEYWE) |

juauneady bujwodaq wouy satanl

03 puodsad £ L1403 -u} |e3ey A((e13uajod

=Jejsiies [[im Aunfuy JuaAaud 03 Auessadau

Le2ey A||ejuajod Aue $3S®} |eJLpaw || WOy

YILm J3quaw Maud Auy -dad | [l SJaquaw MaJ)
1 ]

PLL *969

*1e213142 bulwodaq

‘uoi3Lpuod wody Aunfur |ejes 4| *Aeys |e3i1qu

d19y) sajearubbe jeyy

JUSWUOL AU 40 WOl
-en3 s Aue wouy pajdId
=0ud IsSIMIaY30 40 paje
~NORA? ‘panocw 3q [|m
SJIqQUS M3aJD paanlur

~|etjuajod Aue daay 03
AJessadau uorjduny Aue
30 Jdueumojuad 3ALII34
=39 S3I uaAaud ||IIm
eyl juawdinba [edjpaw
3jeJ4232eds O uoLjduny

| &

-low OuU 3q ||lM 343yl

) o

sty buranp Jaquaw mad
ue Aq pautrejsns Aunful
qn Le3ey Ap|etjuajod Aue
neadl 03 3jedd3deds a3yl
UL sal3jiloe} |eoLp
ajenbape 3aq || LM 343y

WOJJ UOLILPUOD SLY JUIA

*1®213142 bulwodaq

-34d || im Ae3s |e3iquo
si1y Bbuganp paujeisns
Anfup ejey A e
-Uuaj30d Aue yjim Jaquaw
maJd Aue jo u:u.B-P.L

T

H *1e213 14D S3W023q
UOLILPUOD SLY 34033Q

JARY Y3Je3J 03 pauuNnla
H. 3q sAem[® |[LM 31Gua

up Apawad Ou S} a3y
Yojym 4oy Lunfuy |eje
L1 1ep3uazod Aue Furute

-SNS JIQUaW M3aud Auy
J

*Ae31s |931qu0 sty Bujpanp pauimy
=SNS sajanfu} o3 bupqunaons jo Jabuep
IV|pum} U} 3G [[IM Jquaw MIJLD ON

€2 °"ON 3I'YD

q22




7
-
<. .

D

e ‘191 *18

HZ "ON 3.Teq)

*uojjow AR |ad

30 W0j 3wos 40 *wnn
~J8A *3eay *uorjeiped
‘aunssaud *A31o14323912
‘s eowayd ueyy Jay3o
SPJURZRY |PUJIIXI WOJJ
_Kanfuyp earsAuyd jo
Jabuep ajepaumut uy aq
J0U || IM SJIqUIW MILY

*2anssaadacAo £q paanful
3q | |lM J3quaw M34d ON

Bl

! Y

‘UOLIOoW BAL
~R|3J 40 wnndeA *Yooy
fuoiieiped *£A319143929]
‘s e wayd *‘3unssad
JA3A0 URYJ J43yl0 puezey
Aue wouy Aunfuy ejey
LyL1ep3uajod Aue jeau)
03 SaLIL|LoRy [edp

Jjenbape 3q ||im 3uay)
8

1S *12L *yze

*Ae3s |e3Lquo s1
Butanp Jaquaw maud Au
Aq pautrejsns aanssaad
-J3A0 wouy Aunful (ejey
AL 1eL3uajod Aue 3ea4)
03 S3aLIL1o%) |edLp
ajenbape 3q | Im 343y]

*Ae3s |e31q
=40 siy buranp Jaquaw
M3u4d Aue Aq pautrelsns

S|eoLwayd 03 aunsod
-X3 woaj Aunfut |ejey
AlleL3juajod Aue jeaqy
03 salji|loej} [eDlpauw

3jenbape 3q ||LM 343y

*Ae1s |e31q

-40 siy bupanp Jaquaw
MaJdd Aue Aq pauLel
-SNS 320YysS |eJ14323(?
wouaj AanfuL |ejey
AlleLjuajod Aue 3eadl
03 saljL|loej [edlpauw
3jenbape 3q ||Lm 343yl

]

*Aeys |e31q
=40 Sy Bupanp Jaquaw
MaJd Aue Aq paureisns
Aanfuy uopjeiped |ejey
AL1e1juajod Aue jeau)y
03 S0 [eOtpaw
»wu-svov- 9 (I uayy

*Ae3s |e3Lq

=40 sty bBuranp uaquaw
mMadd Aue Aq paulel
-SNS 3e3ay 03 3Jansod
-X3 wody Aunfui ejey
AiL1er3vajod Aue jeauy
03 Sal3L[Loe} [EdLpauw

*Ae3s |e3Lqu
sty Buranp Jaquaw MaLd
Aue Aq paurejysns Aun(
Ul uoLssaadwodap |ejey
A 1etjuajod Aue jeady
03 SaljL[Loey |ealp
ajenbape 3q [|Lm 343y]

ajenbape aq || Llm 3u3y]

*Ae3s |2319

~J40 sty buranp uorjouw
3ALIR |34 JO wuoj Aue
AQ pasned J3aquwall M3aJdd
Aue 03 Aunfui |ejey
A|leLjuajod Aue 3eaqy
03 S3aLIL[1d%) [edlpauw
ajenbape 3aq || lmM 343y]

L

—

:

J

*Ae3s {®31qu0 sty Buranp Jaquaw

madd Aue Aq paureisns Lanfur |e3jey A
-|e13uajod Aue jeasy 03 3jead3deds ayl ul
S1311}2%) eO1paw ajenbape 3q [|Im 3Jay]

. e

- 103 -




-

s

“suebuo |euaajul

03 Aunfuy 40 *suoiseaqe
SuoisouL *suopjeaade]
‘aunjoedy *aunjound
‘uoLssnouod ueyy Jaylo
Aanfuy Aue asnes jou
LLIM uoLjow aALe |3y

H 4 9 4
*sueby

=40 |PwidjuL 03 Aunful .
MO SuoLsedqge ‘suolsioul uoLy

‘Aeys |e31q

v §

c=ll

D

‘suojjeaace| *aunjoed
*aunjound *uoissnouo
URY3 J43y3o uoLjow AL
=R |34 wouy Aunfup |ejey
AL1e1juajod Aue jeau)

03 Sal3LLoey edyp

~RJ3|3JI2® 40 UOLSL||0D

Aq pasned suebuao |eu
-433ul 03 Aunfur |ejey
Al1erjuajod Aue jeau)
03 Sal3L|1oe) edLpauw
ajenbape aq ||1m 343y)

=40 sty buranp saquaw
MaJd Aue Aq pautre;
~-SNS SuoLSeJqe |e3ey
ALlerjuajod Aue jead)
03 S3aljL[Loe} [edLlpaw
ajenbape aq ||im 343y]l

3

ajenbape aq [|im 3uay|
| |

|

*Aeys |03}1QU0 Siy
Bupanp Jaquaw maud Aue
AQ pauje3isns suoLsiout
40 SUOIR4IOR| |e3IRy
AL1e13uajod Aue jeau)
03 S3L3LLI9%) |®Ojpauw

ajenbape aq || 1M 3uay]

*Ae3s [e31q

=40 sty bupanp saquaw
Madd Aue Aq paurel
-SNS 3Jnjoedj |e3jey
Al le13uajod Aue jeaa
03 SaljL[loej [edLpau
ajenbape 29 ||Im 343yl

*Aeys |e3Lq
=40 Siy Buranp Jaquauw
Maud Aue Aq pauLelsns

punom 3aanjound |e3jey
AL letjuajod Aue jeadl
03 sSaljLlioey [edipau
ajenbape 3q || m 343y]l

L

1

*Aeys |e3Lq

-40 sty Buranp Jaquaw
MaJD Aue Ag paulLel
-SNS UOLSSNOUOD |e3ey
ALlet3uajod Aue jeady
03 satjL|loey |edlpau
ajenbape 3q || lm 343yl

1

J

¥

r|

*Ae3s |v31G40 sty Bupanp uopjow 3ALIe|3ad

30 wa0j Aue AQ pasned Jaquaw madd Aue
03 Aunfu} ejey A |eijuazod Aue jRauay 03
S3434149%) |eD|paw ajenbape 3aq ||} 343yl

\I

10

*ON 3I%YD

- 104 -




NeQ

~
o

Y
!

o -

*S3ALILALIOR JR|NDLYDA

-eJ43x3 Buranp suaquaw

MaJd y3tm sanpow buiyiquao-0d
30 uUOLSL|102 |ejey A|3o=auL)
juaAaud 03 paptaoud aq

92 *ON 3I8YD

LLIM SWasAs |eLpawau |eidadg L]
9 E|
[ ‘ *sat3L *S3L31AL30®
~A139% JR|NDLYydA-RA3X3 Buranp JRND1YaA-e43X3 buLanp PL9°PYS
SJIqUIAW M3IJD YILM S| npow SJ3qUAW M3JD Y3LM S3|npow 5
bu131qa0-02 j0 uOLSL]|0D Hu131qu0-02 J0 uOLSL||0D
Le3ey A303u1p Aue juanaud Le3ey A130341p 0 Jabuep *sa npow But31quo
LIt swajshAs |eLpawdd |e1d3ds JjelpaumiL Ou 3q ||Im 343y] -02 pue s3a|doLyaAa sdt3siboy
. | ueyy 43y3o *‘juawudinba 3jedd
-320ds-uou Ou 3q ||LlM 343yl
1
3 a q O

*SALILALIOR JR|NDLYDIA

~RJ43X3 Buranp sJaquaw Maud
Y3 sanpow buirjiquo-0d

40 uoLSL||0d (e3ey A|3dauLp
40 Jabuep ajeipaumt Aue

WOJJ SJIquaW MaUD ||e 3d230ud
——_-x Swa3sAs |eipawdd |eLdads

L

*S3LILALIOR 4R NDLYDA

-e43%x3 butanp suaaquaw

M5O YILM S3|oLyaA soLysibol
40 uoLsSL||0D |ejey A|3d34Lp
40 Jabuep 3jeipaumut Aue

WoJj SJaquaw M3aJLd ||e 32330u4d
LLIM SwaysAs |eLpawda |eldadg

*sJaquaw Madd
yatm *satnpow HurjLquo-0d pue
sa|otyaa sorystbo| ueyy 4ayjo
‘quawdinba 3jeud32eds-uou
40 uoLsL]|0d 3Ry A|33341Lp
40 aabuep ajerpoumnt Aue
WOJdJ SJIqUA M3J4D | |® 32330ud
LLLM SwajsAs |eLpawad |eLdads

J

<

L

* SJAaquiau
M2 yIpm jJuawd inba 3jeddaoRds ueyl 43y3o
juawd i nba Aue O uOLS)|10D B3Ry A|3oad}p
30 J3buep e paumul Aue WOU) SJIqUBW MAID
L1® 39330ud [| M swaysAs [elpawad |e1dadS




o1 *us9
189 ‘b1g ‘31 *pPO2

*$323;2p

wa3sAs juaidioul aAey 3j0u O

JUBLALOUL YILM SUBQUIW MIUD

OYA SJaquRl M3JD JO umopyeauq JJPULWL[D | [LM UOL}IILIS Mau)
=Puogn LLIM S31242 A3np mMau) '

1 | )

*S$320349p WIIsAs

0-9

307

4

D2-1

9

*3|doad |ewuou

Aq a|qeuniojaad aue eyl sysey
buiwaojaad jo ajqeded A||ed
~1sAyd 3q [|im umopyeauq O
-wa3sAs 40 sSSau| |l snOL3d3juL
*satanfuy |eo1sAyd *sai|ddns
L®3}A JO uojjeALadap Aq pajey
=joededul J0U SJIqUAN MIU)

*umopyeauq

Jwwd1sAs Aq pajejloedes

=ul 3q J0uU [|IM 3jL| uLelsns
03 A4RSS3adau S$HYse3 uuojuaad

03 3|Qe|LPAR SJ3qWaW M3J4d Y|

| (™

*3|doad |ewuou
30 A3rpLqeded |eatsAyd ayy
puokaq 3q [|lm 3jL| uLeysns
03 A4RSS3Jau yse3 uewny ON

B |

I
*ssaul|l shoL}

=23ju} Aq pajejtoededul uaaxq
dARY J0U [|LM 31| uLelsns
03 A4esSSadau syse] wuojuad
03 I| QR IPAR SJIQUAW MIJLD 3y

*Sasned |euddl
~X? WoJj juakdiedwi |ed1sAyd
3oau1p Aq pajejidededul ulaq

9ARY J0U ||LM 31| uLelsns
03 A4RSS3adau S$HSe3 uuojuaad
03 J|Qe|LeAR SJ3aquaw M3aJd 3yl

*sai|ddns (e3LA JO uOL3I®A
-1adap Aq pajejtloededul uaaq
9ARY 30U | |LM 3jL| uLeasns

071 AJ4PSS3aJ3u S)se) wuojuad

0] 3|QE|LRAP SJA3quawm M34D 3y

| -

1

i |

Y

_ *3j1| ujpejsns 03 A4essadau ysel
uvewny Aue bujuwuojaad jo ajqeded A||ed

L2 "ON 3By

=1sAyd 3q ||1M SJIQUAW M3AJD 3| qR| LRAY




ARPA O
V(U=

11
LL3

DZ -

‘ajLl
uLe3Isns 03 Auessadau
SR ueWNY JR|NDLYIA

-e43x? Aue Buiwaoy
-Jad jo 3|qeded L||ed
LUYO) Jaquaw Maud 3uo

ISe3| 3@ 3q || M 3day]

g2 “ON 2aeud

3

Aq a|qeuwuojaad aq |t
pauledy uaaq sey J4aq
~Wall M3J4D OU YdLym J40j
3j1| uteisns 03 Aues
-S223U S$)Se} 3jeJdd03dedS

*31d0ad pauLeajun [euoy]

a

*3jL| ureysns 03 Aues
=S$323u ¥Se3} uewny Je(n
~JLYyaAd4ajuLl Aue Buruaoy
-43d jo 3|qeded £||ed
= LUYD3] Jaquaw MaJd 3uo
ISe3| 1° 9q ||LlM 3u3y)

*3j1| urejsns 03 Ades
~$323U ST} uewny Jen
-J1yaAeajuL Aue Buiumoy
-J43d jo 3|qeded A||ed
-LUYD3] J42quaw M3JLD 3uo
1Seal e 3q |[[im 3aJ3yl

T L J A
7|
o
4
J 8 ,
r *3j1| uiey
-sns 03 A4RsSSadau yse) *3jL} uLeisns 0
ueuny Aue burwaiojuaad AJeSSIO3U 39 [|ImM Y]
J0j J|qe|LeAR SJaquaW ¥se3 uewny Aue Buiuwuoy
M3.2 a|qeded A||ed -4ad jo a|qedes A|[edtu
-LUYO3] Ayew || IM SJ3q -23] JAqUAW M3J4D U0
~WRUW M3JD O S3LILALY 3Se3a| e 3q [|im 343yl
-0 puR SuoL3ed0| 3yl
- ¥

*3j1| upeisns 03 Auessadau
yse3 ueuny Aue Bupuwuojaad jo ajqeded A|
= ROJUYdI] Fq ||IM SJIqUBW MIUD I qR|}RAY




D2-113070-9

o

*Jayjoue j0 suoLjduny
AL1poq 21seq 3yl wuojuad 03
uosaad auo 40 3lqissod st 3]

*uoLjeuLwL|

a3Sem |®234 pue ‘uoLjeuiwy| -u

Adeutdan *|ouajuod |ewayy pu
ws||oqejaw *buirdaas *burysab
-1p *buiysabur *buryzeauq jo
suoLjouny AL 1poq osiseq ayy but
-a0ja3d uy Burupeay [erdads

1

*0S Op 03 pauted

J0U SL OYym Jaquaw mMaJd Aue J40

suoLidouny A|Lpoq d1seq WI0d
ALLRLOL)134R 03 pauLed)

LLIM J3quaw M34d 3uo 3seal 3

A L33 ___.3 Jaquau maJdd yoe
) L

]

*21doad pauiesjun |ewuou

Aq ajqeunojaad J0u S| e}
211 upeisns 03 Auessadau
*suoi3douny £ 1poq |e3LA Diseq
ueyy J4aylo *ysey 3jeddadeds
Aue wiojaad 03 paujes3 q

M JIQUIN MIUD U0 ISeI| Y

T

*3j1| uteisns 03 Auessadau
suoLjduny A|1poq uewny dLseq
L1® wiojaad 03 pauteal 3q
LLIM J3quaw M3JD dU0 3ISed| Iy

T

D,

*3|doad pauteay

-un |euwuou Aq 3| qewuojaad

3Q [[Im uoljRuULWL|3 I}SEM
|esaj pue Aueurdn pue *|ou3
-Uu0d |PWM3Yy} pue wsi|oqejaw
‘burdaals *burysabip *bui
-3sabut *buryjeauq jo suoll
-ounj A|1poq [BILA DLSeq 3yl

|

*9|do2d pauiedjun
|owiou Aq I qeunojaad aq || L1m paujeay

UISQ SPY JIQUAW MIJUD OU Ydjym 403 31
upeIsSNS 03 AUeSSIVAU $YSe] JjRUDDedS

62 *ON 3IBYD

- OB -




™., pm—— T T s ew s

*uosJad paujeajun |eudou Aue Aq 3|
ugeasns 03 daa|s JuaLdLiIns JuaAaud jou
LLtM J3quaw M3aJD Aue JO JUBWUOJLAUD 3yl

*3jL| uLeisns 03 A|JuaLdLiins
*uosJad paujediun aldoad paureajun |ewaou Aq bBupyurdp
|wiicu Aue Aq ajL| ureysns 03 sajsem Apoq pue buijes jLwuad jey3 SuoLILpuod
JO UOLJRPULWL]D JUILILIINS JuaAldad Jou J3PUN SJ3QWAW M3ILD | |e 03 3|qLssadde
LLIM J3quaw maJ4D Aue JO JUBWUOJLAUD 3y) 3q [Lim J433em 3|qejod pue pooj 3|qLpP3
I m— ) "
PLY "
epy oy
u Bl q 1
*A3quiaw

*Apoq uewny pauLeJIun |PuUMOU

® JO SUOj3duUNy |OJJUOD [PUMI3IY] Ppu® wsl||
-0qeIauW J1Seq |PILA JLuuad || Im Jaquaw
M3JD YORI JO JUBUOCJ LAUS aJnjeaadwal ay)

M342 ydew 03 paL|ddrs aq || ™ 3aldoad
pauteajun |ewaou Ag ssaul|l |ed}1sAyd
Inoy3tm huiyjesuq jLuuad satjdadoad [ed
-isAyd pue [ediwayd asoym seb dsaydsouyy

| - B |

*3|doad

pauirajun [euuou Aq 3|qeunojuad aq

LLLM UOjJRIW 1@ 3SeM |BI3) pue AJeuLdn
pue *oJ4jund leuwday} pue wsi|oqejaw ‘bul
-daa|s *bupysabip *bujpysabuy *buryjeauq
40 suojjdouny A }poq |eILA JLSeq 3y)




Y70 -Q

30

v/
i

DR-11

189 °*6/2

2L tugg
312 ‘P02

*$333j9p wR3IsAs jud
=1djouy 3Aey jJ0u Op Oym SJ43q
~W3A MU JO umopyRAUq 3pn|d

=34d || S3240 A3np mau)

*$309j9p Wa3sAs

JUBLALOUL YILM SJIQUAW MILD
JJPULWL[D | |IM UOLIDB|3S MaJ)

L

POL

- :

.S’“
-33ju} 03 anp Ae3s |vILQ4O
Sty Buganp |1 A eoyshyd
JWOOIQ || IM Jaquaw MaUd ON

) Se—

*umopyeauq

J1wa3sAs 03 anp Ae3s |e3Lquo
sty bupanp ||t A edLsAyd
A0 || IM J3qUAW MU ON

el
v.

*saL|ddns |e3LA jJO uoll
-eALJ4dap 03 anp Ae3s |e3Lgquo
sty Buranp L A1eo1sAyd
JWO023q | [ LM J3qWBW M3Ud ON

*Ae3s |e3Lquo
sty Bupanp |1 A {ejuaw
SWOOIQ | LIM Jaquaw M3aUD ON

*Ae3s |e3Lquo
sty Buranp Aunfui ueyy aayjo
asned e wodj ||t ALLeoLsAyd

AWO023Q [ LM J2qUWDW M3U4D ON

P69

*Ae3s |e31qu0 sty buranp

fpaanful aq | |LM J9QuaW M3JLD ON

B |

<

*Aeys

[¥31q40 sy Butanp 1y A |e3

-Uaw J0 A||ed15Ayd awod3q 40

aunfuL 3q 1M Joquaw mau1d ON

TE "ON 31eq)

- 110



. -
S\ .\./"9

= v ¥

>
e

*ON 3J8YD

“NOLINIPRL 03 INP SJUIAD PIU|SIPUN JO JUIWAO|IAIP 343 I|NRY 404 *g-14 *OL-0LOELL=20 Oc(® 3 (1)

@ FsL'y

*aunssaud
=40 Aq paunful 29 L11m Joquaw MaJd ON

1]

‘yp2

__G)

*Ae3s |®31q40 sty Buranp uorjow

ALIR[3J JO WO 3WOS 4O FO0YS |ed1d]
=239 ‘uoissasdwodap *aunssauduano ‘uoyy
~eLped *jeay “s|ediwayd ueyl J4ayzo buiyy
-Aue Aq paunful 3aq |[IM Jaquaw M3aJd ON

“Anys |93)q40 spy Bupanp yooys |ed143
=2319 Aq paunfuy 3q || Im J3quaw M3JD ON

<1

...

*Ae3s |e31Q40 sty Buranp uoissaudwod
-2p Aq paunfuL 3aq ||IM Jaquaw MaJD ON

*Anys |v3jqu0 syy bupanp uoy)
~RIpRd Aq paunfuj 3q || 1M Jaquaw MaUD ON

 V

*Ae3s |e31Qu0 sty Buranp
03y Aq paunful 3q [|IM Jaquaw M3aJd O

.<].

*Ae3ys |e31q
=40 s34y Bupnp uojjom IALIR|Ad JO wuCy
Aue Aq paunfuy aq || 1M Jaquaw MaJdd ON

J
m “
*fe3s

131940 sty Bupanp s|ediwayd 03 auns
-0dx3 Aq paunfu} aq [|iM JIqudw M3ILD ON

T

Buranp paunfu} 3q [LiA J2quaw M3UD ON

*Aeys |931G40 S}y




070-9

-113

De

als ‘psl ‘3¢

*yIeap 0o Jabuep Ijeipaun;
JINFLISU0D JOU || IM J33emM
puR pooj 30 udLjeALadag

2

*SwajysAs |ew

-40u Aq pai|ddns 3J0u Jaquaw
MaJd Aue jo spaau uabAxo
je1paur Aue burf|ddns jo
alqeded A |eLjuajod aq |[IMm
SwW33sAs |eLpawsd |eLdads

*31qe3oaua00 L0413

-uz20d 3q || 1m uabAxo ueyy
43y30 s3j|ddns D |oqeiaw
30 yoe| |e3ey L1303u41p 03
pa3dafgns Euiaq Jaquaw maud
Aue jo J4abuep jeipaumui Auy

¢

)

.

*SJAIqUaW M3JD || jJO
spaau uzbAxo ajeLpauml [|®
A|ddns || tm Swa3sAs |[euwdON

A 4

Kller3uajod aq || 1M uabAxo

30 YoR| |ejey A32341p 03
pajdalgns buLaq Jajquaw maud
Aue j0 J3buep ajeipaumt Auy

*31qR3234402

) |

(&

*31qe3oada00 L)

=-lej3uagod 3¢ | |im Aunfuy 40
SSau| |} 41943 03 Buiqundons
JIqQESm MU paunful J4C |1}
Aue jo 23buep aejpauwm; Auy

*31qRe3da440d A||eL3uadl

-od 2q ||im saL|ddns je3LA
40 2% [ejey A[3d341p 03
pa32afgns buy1aq Jaquaw MaJd
Aue j0 Jabuep ajeipauml Auy

T

m | woemammm
*3|qe

=3234400 A||eLjuajod aq ||Lm
S3SNed [PUJIIX3 WO Auniul

[eot1sAyd (ejey A[32341p 03
pajoalgns buiaq Jaquaw madd
Aue j0 .3buep ajeipaumut Auy

J

I|qe
=3234402 A||vjjuajod aq |||m
ISIX? 1IN JRY] SSO| MaJLD

30 4abuep ajeipaumy |'y |

€€ "ON 3xeY)

@ &
-

WA o g ITER Iy 1T

- 112




HE *ON 3IBYD

1wz ‘191 18 alg ‘91
2 9

"uOLIow A}

=R JO wiCy wos 40
RA ‘3R3y ‘uojjeiped
‘aunssaud ‘L3043
=2919 ‘s ey ueyy
40 SpURZRY |PULIIXD
wouaj Aunfuyp (ed1shyd jo
Jabuep vipaumy uj 2q

I0U |[|A SIIqUIN ML)

R

-

“*aunssauduano 03 Jae
-Waw MaJ4d Aue jO aun.
uonnoowauc A132341Lp
30 J3buep Ijeipaumul
Ou 3q ||im 349yl

PR

*919¥3d234400u} 2q j0u
LLIA S| R0u9YD 40 ¥20ys
1®23432312 *aunssaud
=J43A0 ‘uojjeped *eay
wojssaudwodap *suoysy|
=109 uey3l J4IYI0 sasned
(PUANIX? wouy Aunfuy
(®21shyd (wyey A13034

*a|qe
=3234402 A||e1juajod
3q LM s|edlweyd 03

aunsodxa (e3ey A|3234
-\p 03 pajdafgns buiaq
daquaw madd fue j0

*a|qe
=3934402 A||eL3juajod
3q LM XO0ys [ed143
=29|3 |eje} A[3d34Lp

03 pajdalqgns buiaq
daquaw maJd Aue j0

*31qe323u400 A|jeijudn
-0d 3q || ™ aanssaud
=J3A0 |e3ey A|32341p

Aue 03 pajdafqns buraq

Jaquaw mMaJo Aue jo

Q./ -\p 03 pa3dafyns buiaq 43buep ajeppaumy Auy 12buep ajeipaumt Auy Jabuep ajepauw: Auy
Joquaw maun Auw 30 '
, J3buep yeipaum Auy o
.ﬂ 1 8 1 T nul...
~
' eGE j
& 3 - o " . q
*219R303u440d L[ |e43Uun) . *a|qe
-od 39 || }m Au"w:.cu:a > gy *31qe30aud0d AR13uas | |-302u400 A||et3uazed 33

49y30) aunsodxs uoyl
~RppRd W0} A303dLP
Aue 03 pajouafqns bujaq
4oquas maud Aue jo
430uwp v |pawms) Auy

ALle13uaiod aq ||im
jeay (ejey A132341p
Aue 03 pajdafgns bujaq
Jaquaw maJd Aue j0
Jabuep jeipauaut Auy

-0d 3q ||1m uoissaud
~wodap |e3ey A|3d341p
Aue 03 pajdalgns buiaq
43quaw Maud Aue j0
J9buep sjeLpawst Auy

LLIM uOLIoWw dALIR(3d
40 waojy (e3ey A|30341p
AuR 03 pa3dafgns buiaq

Jaquaw Madd Auev j0

J4abuep a1eipauauy Auy

| &

» -

-

—

)

TG LY IR

qte
ey

-uajod aq || Im sasned
|PuwdIX? woujy Aanfuy

(®2)shud |ney
-}p 03 pAdIfans

e

JIQuaM MaJD Aue O
43buep e |paumi Auy




2-113070-9

(=)

*91qR3d3u400 A||ejjuazod 3q
LLIM uojjow Jeauj| 40 ‘uoyl
-2304 ‘bul|qun] wouay s5343S

1®2}6ojoyshyd (e3ey A|3934
=}p 30 J3buep jejpaum} Auy

PLL *pLL
a

*le3ey A1303u1p 3q J0U ||IM

‘uopjow Jeauyp| 40 *uoyl
-p304 *buj|quny woujy sS343S
|e2jbojo1sAyd 40 suoLsL]| |02
ueyl Jay30 *uoLjow 3ALIe|IY

J

*31qe3234402 A||e1juajod aq
LLI™ uorjow Jeaui| 40 *uoll
=-2304 ‘Buriquny wo.:} $S3aUIS
1ea1bojorsAyd 40 suoLst|
=102 uey3 J43Y30 uOLIOoW AL
=-R|3aJd JO w0y |ejey A|3034Lp
Aue jo uabuep ajerpauul Auy

q g

®G9

7

*3|qe

=3234400 A||eLjuazod a5 LM
uoLsL| 102 [e3ey A|3034Lp

30 uabuep ajepawwut Auy

9 qR3II34400 A||e1L3U3300
9 [LIm uojljow 3ALje|av 3O
wioj tejey A|3o03uLp Aue 03

pe323lgns buiaq Jaquaw mMaud

Aue 3o Ja3buep ajeipaumiy Auy

GE °"ON 3aeyd

- 114 -




*33e4030eds ay3
U0 3SOY3 pue uns a3yl
UeYy3 J3y30 uoLjeLped

J0 S32uNOS jJuedLLu

=b1s ou 39 [|im 343

265 *off

*ON 2JBU)
& N iy ¥

q95 *qg¢

H

*damod 3jedqd3oeds

30 uorjedauab ayz 404
sjuefd aamod aea|onu
uey3l J43Yy3o 3jeuad
-3J0eds 3ay3 p4eoq-uo
uoLjeLped JO £324N0S
snoaabuep A||e13ual
«0d Ou 3q |[LM 3J43y]

2 ¥

“sjue|d asmod Jea|onu
UPYy3l 43Yy30 $324Nn0Ss
3jeddadeds woual uoll
-eLped Aq paanfui aq
LLIM J3QuaW M34D ON

=

*314e42300dSs

ay3 uo sijuetd usmod
JdR3|oNU Wo4j uoty
~elped Aq paunfui 2aq

[LLM J3qLaW M3aJdd ON
) |

*3jed0a0eds

Y3 uo asoyj pue

uns Y3 ueyj 43y3o0
SIAUNOS Wouj uol)
-ejpea Aq Aeys |e1lq
=40 $:y Bupranp paunfui
3qQ LLIM Joquw M3JD ON

*Ae3s |e31q
=40 sty bupanp uopje
=1peda Jelos Aq paanful
3q |IM J3quaw MaJdd ON

*Ae3s |e3Lquo

Sty Buranp 3jeadadeds
3Yy3 U0 S324N0S WOJ}
uorjerped Aq paanfui
3Q |LLM J3quaw M3aJud ON

"

J

*Ae3s

134940 sty Bupanp
uopjeiped Aq paunful
9q 1IN J3quaw mM3J4D ON

- 115 =




70-9

|

.-,

D2-1130

2 4 ’
*uns ayj pue

Wiy uaam3aq platys @ bujonp
=-0uajul Aq (3eay ueyl 23y3o0)
uns ayjl wodj uojjerped

Le3ey A132341p 03 pajdalgns
fuiaq jo 43buep 31epauut

Ul Joquaw MaJd Aue Bui,dd
-0ud O sueat 2q || Im 343y]|

*A31suajul pue adfy

le3e) 3O (3e3y ueyl 43yjo)
uns 3yj wWoaj uorierped

03 paj3dalgns aq | [LM ydiym
uoL3ed0| Aue wodj SJaquaw
Madd || DutAowad A|3AL11234
-}3 J0J Sueaw 3q |[Lm 343ayl

. ]
355 *29¢
3
*3jRa0900ds ay3
U} IS0Y3 pue uns ay3 ueyy
J3Y30 UOLIRLPRJ JO SIIUNCS _
D3 jubLs Ou 3G ||1M 3day) ege -
! -
._ Iy ) : a } |
*31qe3034400 A[|013 1 *31qe3234402 K| |eL3Ua)

-ua30d 3q || im 3jea030edS

Y} UYILM 4O uns Ayl ueyy
430 SIDUNOS wo4j (3eay

Ty

*31qe333u40d A||eLjuajod 3¢
LLt™ uns 3y3 wouj (3eay ueyy
43y30) ucijeLped 03 adns

-0d 3aq |[lm 3je4d30eds Byl
UL S324N0S wouj (3eay ueyl
43y30) uoLjeLpRJd 03 34AS

uRyl J3Yy30) uojieipea 03
aunsodxa |e3ey A32341p 03
pa3dafqgns buiaq Jaquow madd

-0dxa |e3ej A3234Lp Aue 03
pajdalqns buiLaq Jaquaw madd
Aue jo Jabuep ajeipaumt Auy

-0dxa |e3e) A|32341p Aue 03
pajdalgns bulaq Jaquaw madd
Aue jo J43buep ajeipauui Auy

- Aue jo J3buevp ajeipauwmwy Auy
- . 3 4

. .

*31qe303440d

ALLei3ualod aq || M (3eay
uRyl 43y30) unsodxa uoLy
-Riped |®3ey A130341p Aue 03
pa3dafqns bujaq Jaquaw Madd
Auw jo J3buep ajeipaumt Auy

LE °ON 3I8Y)




Qf °*ON 3I8YD

*Jaquaw maJd Aue 03 aunsod
-X3 uoLjeiped |e3ey A|30341p
40 Jabuep ayeipauuy Aue aym

=} 3ISUCD JIAJU || IM jFje4030eds
y3 uo sjue|d aamod som_uaz_

J

Pog
. A-———v q95 *a0g
. 7

p *3jead *aamod 3jedd3deds
-3vds 33 wo sjue|d samod 40 uorjeaauab ayj 4oy sjue|d
JR3|oNuU Ou 3q || M 3udu) Jamod J4T3|[dnu ueyy J4aylo

7

-9

-~
/

3jeuad3deds 3ayjl p4aeog-uo uotrl
~PLpeJ 1O $324n0s snouabuep
ALeL3uajod ou 3aq || 1m 343y)

\

113

D2-]

: '
*a|qe 8

=3234400 A||e13uazod aq ||im
31j040300ds ay3 uo jue|d Jamod
JR3|ONU ® WOJ} uoljeLped 03
aunsodxa |ejej A|3d0au1p 03

*31qe323440d
Al1et3ualod 3aq || 1M Jamod
1jea230eds J0 uoiryeaauab
ay3 404 sjue|d aamod Jaea|dnu

VSUOﬁOSm O:—UD JOqUIaW MaJd ueyl J43ayjzo 3dunos 3jedd

-30eds Aue wouj (3eay ueyl
‘ Auw j0 Jabuep ajeipaumul Auy 19430) UOJIRIPes O3 uns

Ly -0dxa |ejey A|32341p Aue 0}
pa3dalgns buiraq Jaquew mauad
Aue jo 4abuep ajeipaumwy Auy
) |

- 11T =

\J qE

*31qe3I34400 L||eLjud}

-0d 39 |11 3jea030eds Ay
Uj S32UNOS wodj (3eay ueyy
J3y30) uwoijeiped 03 NS
~odxa |vjej A|30341p Aue 0}
pa1dafgns buiaq Jaquaw Maud
Aue jo J4abuep ajeipauwt Auy




70-9

-

30

e )

De -

-

*uoyy

~RiPRd JR|OS WOU) PIP|ILYS
Alayenbape 3jea030eds a3
IWPISIN0 UIARY |RLAISII]
~RJIXI UR I || IM 3aay]

L3

34R40320ds I IPLSINO uUIARY
[R}I3SUIIRAIXD pap|aLys

v 03 *L3)suajuL pue adi3
[®3%) jo (3eay ueyl J4aylo)
uns Y3 WoJj uoLreLpRd

03 padaAlgns aq || |m YoLym
‘uoi3ed0| Aue woJj <iotwaw
AJD | |® BuitAow A 3A1303339
40j sueaw 3q [|1m 3Jay)

e0Y

4

, G

*yide3 03 Maud 3yl wum

«3d A|2A1309449 ||IM SUUO}S
Jde|0s d13aubewoulda(a wody
uoLleLped snosabuep aded
-S3 03 papLAocuad sueaw 3y}l

*uoLije
~=LpRJ J4R|0S WOJ} DIP|ALYS SI
eyl 3jeudadeds 3yl ul uaAey

e 03 *‘A3i1suajuL pue adiy
Le3e) jO (3e3y ueyl J4ayjo)
uns 3yl wodj uoLieLped

03 Pa3dalgns aq [ M yYdLym
‘uorqed0| Aue wouy saaquaw
M3JD jiT DulAdw A|2A13234
-39 J0j sueaw 3q || L1M 3uay)

[”

q ¥

*UdARY JIRJUNS YIde]
ue 03 ‘A3Lsuajul pue adfy
le3R4 JO (3Ieay ueyl 43y3o)

uns 3yl WOJj uo.jeLped

03 pajdalans aq [[im ydiym
‘uoLyed0| Aue wouy SJIquAW
Madd ||° BurAow A|3A13234
-}3 J0j SuRIwW 3q |[IM 3J3y]

*PIPLIIYS 40 PIACW JOU UM
Aayy 31 |PIR) 3q pLnom ey
uojjeipea uns adedsa A|aAl1l
b03339 A3yl eyl uns Iy} wody
Aeme aowds ojul ybnoua aey
sJaquow maud Buiaow A|pidea

J40j sueaw 3q ||IMm YL

‘uoiLjeLped S uns ayl
woJj paplalys st 3ey3 uoLaed
-0| e 037 *A3suajul pue adAy

le3e) jo (3eay ueyy Jayjo)
uns ay3 woJj uoLjeLped

03 pa3dalgns aq [[im ydiym
‘uoj3ed0| Aue wodj SJIqU3W
Maud 1|e BurAow A|aAL13d34
=}3 J0) SuR 3q || IM d3Yy)

J

}
¥

*A31suajuy
pue 3dAy |e3ey jo (jedy ueyy
IYI0) uUNs Iy} wody uojleLpRd

03 PIIOIGNS 3q [[IM yorym

Uoi3®0]| Aue wodj SJIquaw
maJd ||v Buraocwau A1aA13d34
=33 J4Oj sSuRIw 3q (M Ayl

6£ °ON 3JBYD

0

- 118 -




*uoije
~lpeJd J4R|0S WOJdJ PaPLaLys st
jeyl 3jedoadeds a3yl ulL uaAey
® 03 S3A|aswayl 3jJodsueal 03

1q°UN 3JR OYM SJIQUIW MIUAD
L1® Buljaodsuea3 jo sueaw

9A1309339 3G |im 3Jay)l

N *ON 3I8YD

*SJAoqual M3u4d ||®
buipioy jo ajgedes pue uoirje
-lped 4v|0S |e3e) A||eLjuajod
Ll® woaj paplalys aqe jeyy

3je4090edS 3yj ul SuaAey
3J0W J40 JU0 3q || IM 3uay]

R st o ul!!:.f..éfx-’z.i 3

PYL

-*£31suljul pue 3dL3.

[e3e) JO S3WC23q uoLjeLped

4R |0S 34043Q 3jeddadeds 3yl
ulL uaAey paplatys e o3 ob o3
SABqUAW M3JD | |e 404 BwWL] ul
‘uo1329304d ¥23s 03 uOL3}INUILS
-=UL SP J3quaw M3aJ4d yoea 4Aq
a1qezLubooaa *s|eubLs ap:iA
-0ud 03 |Lej 30U || LM wWAISAS
Buituaem uoLjeLped Je|os Y

| =

]

\

*uoLje
~lpeJd JR|0S WOJj paplalys sl
Iey3 3jead30eds Y3 ul uaAey

® 03 *A31s5uajuL pue adly
1®3%) jo (3e3y ueyl J4aylo)
uns ayj woJdj uoLjeLped

03 pa323(qns 3q [|IM YoLym
‘uorjed0] Aue wouy SadquA
MaJd ||e Buraow A|aAL3034
-} 40 sueaw 3qg ||Im 343yl

O\
—!

~




-

Lc

*31doad pauieajun |ewdou Aq
slqeyIeauq jou seb drJaydsouye ayjeauq
03 paujed] 3q [[IM SJQUAW M3IJD WwWOS

*way3 03 pai|ddns seb
Sidaydsounye ay3 Aunfut Inoyjtm ayjeauq
03 paujeay aq [|im *3doad paureay

-un |eudou Aq Buiryjeauq jJruuad sarjusadoad
1eo3sAyd pue |edwwayd asoym *seb druayd
-SOU® YIiM paj|ddns J0U SJIqQuIW M3IJD ||V

q0t
ehy

*A3qQUAL M3AUD

yoea 03 patr|ddns aq || M 3|doad pauteay
-un |euuou AQ ssau||l [edtsAyd 3noy3tm
Buryjesaq Jruwuad satisadoad ed1sAud
pue |edLwayd asoym seb 2isaydsowly

*3Jdaydsowie I|qeyjesuq e
J0 uoLjeAjadap 03 anp ||t A|Led1sAyd awod
«3q L1m aydsoune a|qeyjeauq Auessadau
Alaejpaumt y3im pat|ddns Jaquaw Madd ON

— p

*swajsAs |ewdou Aq
pat|ddrs jou auaydsoune a|qeyieady Aues
=5323u A|ajelpauaul Aue SJJJLaW MaUd ||®
03 Alddns ||tm SwalsAs |eLpawad |eLdads
1

*J33eM JO POOJ JO uOL3
~eALadap 03 anp Aeys |e3Lqguo sty Buranp
LLE AL1eo1sAyd awo23q || |M Joquaw M3JD ON

) -

EVETY]

-S0urye 3| qeyjeauq A4essadau e JO uoLjy

-PALJ4d3p 03 anp Ae3s |e31qu0 sty buranp

L1t ApledotsAyd awodaq LLLM J9quaw M34d 0
J

h

*sat|ddns |®3}A jO woL)
-RALJdap 03 anp Ae3s |PIL1g40 Sty DBupanp
LI ALLeosAyd awodaq [[1M Jaquaw MaJd ON

"ON 3xeyc




*Jaquaw

MU ORI 03 I|qR|jeAR
Alajeipauauy awn|OA

Yl WOU) PIAOWAL 4O
‘payedyssip *pawnsuod

*uabAxo
faessadau A|ajepauat
Yitm pajlddns aq [|im
Y 3JIYm uOL3ILI0| 43Yyl0
-ue 23 ‘uajedo| uad

*fels |e
-31q40 sty buranp asiae
LLIM 3Ry} Spaau [|® 404
ybnoua aq ||im» Aeys
(31340 SL1Yy JO 3d4e3ls

ey T O YT 0 torr ey

Aq pajddns j0u uabAxo
Liessaosu A|ayeipaw
Wi LIV SJoquaw maud
LI® 03 A|ddns ||i1m suxn

-sAs _n—mu:ng _o_uuam

*uabAxo Aaessadau
Alajetpauwt [|® sJ43q
~Waw MaJd ||e 03 A|ddns
LLIM Swa3sAs |eudoy

]

«
\
at

=dNd S|y 30 pAULTIULPW L*pL
s} 3ey3 uabAxo Buide|d) |6uiaq jou si Alddns uab ay3 3e Luerw MaLD 3
~34 Aq uabAxo Auezsadau -AX0 2SOUM ®JaqUaW MaUD yoea 03 swajsAs |ow - ,
A|?yeipaumy uLeIuLPw Kue o>uﬁ oquﬂao—wo>~ -40u Aq papiAoud uabAxo 2 Hgamwmm&M~wmgmcwwm
LLim swagshs |euoN] foq | (1™ waishs |ewdou y j0 Aiddns ei3tut ayy 330 1paulil 40) uab
L I 1| =A%J JU3ALIL4NS 2aquaw
M342 yoea 03 A|ddns
LLIM SwalsAs |eudopN
€ -
a ) E
SWasAs |euuou g L"vl

*aJ4aydsourye 3|qeyieauq
Aaessadau A|ajepaw
Wl YILM SIIqUBW MALD
salL|ddns yolym waysks
Aue Aq papiaocad 3aq [I1Lm
aJayd-cowie 3|geyleadq
e 03 Auessadau ‘uab
-AX0 ueyjl 43y30 *‘sjuau
-aJinbas snoaseb |y

|

Y

SwWasAs |ewuou Aq pay|d

dns jou auaydsoune 2|qe

-y3eauq Auessadau A|aje

jpauan) Aue sJaquaw Maud

Ll® 03 A|ddns ||im sway
-$AS |eipawad |e1dadS

G|




D2-113070-9

*SUOLIRI0| M3aUD WOy
paaowaa seb d1aaydsoune wouy
abeaes uabAxo wouy padce|dad

J0U PUR JIQUAW MIJLD Yor3 03
J|ge AR A|23°1pduaul wNn{OA
Y3 wouy paAowas 40 *pajedis
S|P *pansuod st jeyl uabAxo

Aaessadau A|ajepaut Aue

40) uabAxo juawase|dad sJaq

~wow maud 03 burionpuod pue
buia03s 40) swaysAs |euwuou

40 aJdnjiej Ou 3q [[Im 3uay]

1

*SU0L3IRI0| MaUd

wodj paAowaa seb draaydsow
-3@ wouj pabea|es uabAxo wouy
pade|daJa J0u pue J3qUIBL M3IUD
yoea 03 a|qe|teae A|ajeipaumt
3WN|OA 3y} W04} PwAOWAL U0
‘pajedissip *pawnsuod st jeul
uabAxo Auessadau A|ajeLpaw
-wi Aue Jcy uabAxo Juawade|d
=34 543QUAW MAJLD 03 3INPUOD
pue 34035 03 SUPAW JUILILIINS

omz_thlbﬁmz~mEoum»m | PULLON

| B
*suoLiedon|

Madd wodj paAowadd seb draayd
-sowje wody pabea|es uabAxo
woJ4j pade|dad j0u pue Jaquaw
M3JD yoea 03 3|qe|LeAe A|aje
-lpaumil 3WN|OA 3y} WOJj pIAouw
-34 J0 *pajedissip *pauns
-u0d st eyl uabAxo Auessadau
Alajepauut Aue 3de|dad

03 $324N0S PaJ03s 1ULILIINS
ULRJUCD || IM SwW3ISAS |eumdoN

d

J

*$324Nn0Ss Pau03s
woJlj pade|dau J0u pue JIaquaw
M3JUD YORd 03 d|qe|LeAr A|aje
|P3utu} awn|CA Y] WOJ) paAow
=34 J0 *pajedissip ‘pawnsuod

s} eyy uabAxo Auessadan A
e paumny Aue *suoLIeI0| MaUD
woJj pasowad seb disaydsoune
wouj pabeajes ‘uabAxo wouy
oe|dad || 1™ swa)sAS |ewaoy

i

*Su0L31ed0| xmmmﬁ

woaj pasowaa seb diuaydsow
-0 wouj pabeajes uabAxo wouy}
pade|daJd J0U puR JIqUW MIAD
yoea 03 a|qeLeAe A|ajelpauaul
AWN|OA 3y} WOJdj PaAowad 4O

‘pajedissip ‘pawnsuod st eyl
uabAxo Auessadau A|qe1pauw
-wi Aue S3JUNOS PaJ0IS wWody
oe|dad |[Im swa3sAs |ewdoN
J

Y Fu“_
* J3quiaw

M3J4D ORI 07 A|ge|LeAr A|aje
-jp3uMI| JWN]|OA 3y} WOJ) PpIAoW
-3d 40 *pajedissip ‘pawnsuod
st ey} webAxo burde|daa 4Aq
uabAxo Auvssadau A|ajeipauml
uLRIuLRW |4 SWIISAS |RuUMON

£4 "ON 3I8YD

7

122 -




D2-113070-9

* ST St

th °ON 3.18YD

a

j

*A2qQUAW MIAD Yyoed
03 pai|ddns aq ||im 3|doad pauteay
-un eudou Aq ssaul|l |edt1sAyd
Inoy3tm Butyjeauq sjtwuad auans
-sadd |©303 asoym seb odraaydsouy

*J423q
~WaAU M3J4d yoea 03 paL|ddns 3aq '|LM
a|doad pauteajun [ewaou Aq SSau||l
(ea1sAyd 3noyjtm Buryieauq s3Lumad

aanjesadwal asoym seb u_._m;amoeuh

r

*Jaquaw M3Jd yoea 03 pal|ddns
2q |1im 31doad pauteajun |ewaou
Aq ssaul|L [edo1sAyd 3noyjzim Bul
-y3jeauq sjuwiad uabAxo jo aunssaud
|e134ed asoym seb opaaydsouny

|l
*J2qUaW MaJd yoea 03

pat|ddns aq [|Im 3|doad pauLed)
-un |ewsou Aq ssaul|l |edLsAyd
Inoy3ztm buryjzeauaq sjwuaad [3A3]

jJueuLWeRaUOd 3soym seb druaaydsowly
™ =

| ¢

Ply
d0

“Jaquaw MaJ4d ‘joea 0} pallddns | \e
2q (LM 3|doad pauteajun |ewuou
Aq ssaul|L [ed1sAyd 3noy3im bBuy

=-yjeauq Jruuad satjsadoad |eorsAyd
pue |eJLWaYd Isoym seb oruaaydsouny




>

*3pLXCLp uogJed
onpoud Jou [|LM SABqUBW Hd)

*31doad

9 paujeajun [eumou Aq bBuiyjeauq
B 9jes sjuaAaud jeyy |eLdajew
Aue y3im pajeutwejuod burwod

- -2q S| 2Jsydsowje 3SOym uoll
-220| Aue wodj *ssaul|l JuaA

~34d 03 ybnoua A|pirdea *panow
34 3 ||LM SJIIQUIW MIUAD | LY

| -

*J4aquaw mMauad Aue Aq pard
~N220 3J4ns0O|dua Aue ojul padnp
~043Ul 9q ||lM ‘uosuaad pauLeay
-un |ewuct © Ag saljLjuendb
wcm_uwmmzm Ul payjeauaq jL Sssau
=LLL 3sNed pLndM yoLym ‘sjueu

-Lwejuod sed didaydsowze oy

]

*sSsSaul|L 3no

-y3Ltm 3|doad pauiediin |ewuou
Aq buiyjeadq panurjuod sa|qe
~U3 3Py} 334 © 3° paNLp

40 p3AOWaJ 3q || LM ‘buryjzeauq
94eSs S3L SjulaA3aud eyl
[et4djew Aue yjim pajeutwel
-u0d bBulraq aue eyl suoLiedn|
MaJ4d ulL *seb oruaydsouze Auy

J

\J Qb
*A3qUaW M3U4D Yyoed

03 pat|ddns 2q [[tm 3|doad
pauteajun |euuou Ag ssau||l
Le24sAyd 3noy3 LA buryjeauq
s3iumad |3A3| jueuiwe)y

-u0d asoym seb draaydsouny

G "ON 3I®YD

< cron

a2 F




*uosJ4ad |eudou
e Aq 3a|qesado pue 3[GLSS3IE
§3Q 111% 3j1| urejsns 03 AJes
=S303U NSO UBWLNY JR[NILYIA

~RJJU} ue si uoirje|ndiuew
2S0ym sauanjeay juawudinba Auy

O *ON 3IBYD

J

1

*uosuad |[ew

-dou e Aq a|qeaado pue al1qLs
-S922® 3Q |[LlM 3jL| uLeysns
03 A4®SS323U )YSeJ JR|NJLY3A
~A193Ul U® Sl uoLjeindiuew
9soym saanjeay juawdinba Auy

4

*uosJad |eudou

e Aq a|qe4ado pue 3|qLsSadd®
9Q | (M 3j1L| uLejsns 03 Aues
=5323U }SP] UBWNY JB[NILYIA
~PJU}Xd ue SL uoLjeqndiuew
3asoym sauanieaj juawdinba Auy

L
’ ]

Y

*uosJad |ewusou e Aq a|qe
~42d0 pue 3|qLssadde 3q ||LIM
3j1L] utejisns 03 Aiessadau
Jyse3 uewny © St uorjendruew
asoysm saanmeas juawudinba Auy




3070-9

-

-

-1

' p :
-wwn»u 0vds A|U0 Iy ae Aunful
PUR SSULLL JO JUSWIRAIY AL,
=33 pue “ssaul|} 40 Lunfu} (ejey
A139341p 30 uojjuaAaud ‘uaaey
03 WINI3J JO SURAW JO UOLS|A
=04d *sai|ddns [RILA JO UOLSLAOJY

9 E |
9|003d |euwdou AqQ 3|qed *3|doad
PUR 31q1SS30R 3Q ||M 1L uye 2 ewuou AQ 3|qesado pue 3I[QLS$3N
|doad L q 319 pue 3|ql
“““)ow»uumwuawucu”wcco—uow”u—cg euiou Aq a|qedado pue 3|qLS$aIIN 9q [Li™ “‘uoLieAtadap Jo Aunfuy £q
sl Lw o ——,-u r uuo 39 |1t Buiqunions wodj SJaquaw pasned 3eyl ueyl 43y3o ‘ssauf |t
lbs—_wu Prye- mcw>"~uou nhw M34d padnfuL 40 [t JuaAaud 03 [e3ey A132341p Aue jJuaAaud 03
—wuo uasnouou 5 & >ugnao. Wm A4essadau sL uorje|ndjuew Isoym A4essadau si uoLje|ndiuew asoy
u-uh :.;u_sohuo mw _,awov» 3je403%eds ay3 ut juaudinba Auy 3jea030eds 3yl ul jududinba Awy
6 :
'
egy Mw
!

*2|doad |euwu0 *3|doad |pwuou

De

Aq alqesado pue 3|q;
«S3000 3q |LIm sasne:
[PWia3Ixs wody Aunful
L®2yshyd (e3e) A|32341
WOJ) SJIQUaW MAID 30234
-04d 03 Auessaoau yse
LIN0U-UOY ® S} voLIR|
-djusw Isoym 3jeao3oed
W3 U} Juawdinba £

AG a|qesado pue a|qLs
=$3200 aq [|iM sasned

|Pu4d3IX3d wo4y Aunlul
|e21sAyd |ejey A|30341p
WOJ ) SAIQUA M3IULD 3123}
-04d 03 Auaessadau ysel

JULIN0J © S| uoLie|n
-dluew Isoym 3jrPad3deds
Y3 ul Juawunba Auy

*3|doad

lewuou Ao 3a|qedado

pue 3| qLSS3adTe 3q ||Lm
UDARY B 0] J3QUdW M34D
Aue j0 uanjad a|qeua
03 AJ4essadau SL uoLie|n
-dLuew 3asoym 3jeadadeds
3yl uiL juaudinba Auy

*~|doad |euuou Aq 3|qe
-43d0 pue 3|qLSS3JIde 3q
LLlM J43QuWBi ML Aue 03

saL|ddns |e3LA 3pLAoud
03 A4PsSS3adau SsL uorje|n
-diuew 3asoym 1 jead3deds

3y3 ul juauwdinba Auy

1

Y

L

PoY
*3|doad |ewiou Aq 3|qe e
2do pue 3|qLssade aq ’ /

LIt 33| uieisns 03
AJessad’au yse} uewny
JR|NDJYyaA-RJJuU} ue

S} wogje|ndiuew ISOYm
saanjeaj juawdinba Auy

L% "ON 3JBYyD




*Dujdeay |ewuOu y3tm suosdad 03
21qIpne A|4R3(2 3q | |IM Jaquaw MIJD Aue
03 sS3j|ddns |[e3}A 3pjAcad 03 AuesS3dau
SUO|3IRJd0 Wi0jaad A|4adoad 03 |eLjuas
-$2 S} uop3tubodau Isoym 3jeudadeds ayl
U} jJuawdinbe wouy s|eubis £ yipne Auy

| &

H

*IYDLS [Pwddu yIim

su0s4ad 03 3|QLSLA A|J4R3|2 3q (|LM J3quauw
MaJd Aue 03 sai|ddns |e3LA 3apLAoad 03
£iessadau suoijedado -:0j43d A|4adodd 03
[e13U3sSa SL uoL3Lubodas asoym 3jedd3deds
3yl uL juawdinba uo sJ03RILPuUL |ensii Auy

J

*3|doad

|Puwiou AQ 3|gesn 3q [ IM Jaquaw mMaJLd Aue
03 s3i|ddns |®3}A IpLAocdd 03 AuesS3dau
S| 3404090wdsS Iy} ul Isn asoym s|003 Auy

&

3

*3|doad |euwdOu AQ 3|qewuojuad

3Q ||lM J42quaw M34d Aue 03 saL|ddns [BILA
apLAoad 01 Auess323u 3jeddadeds ayl ul
uorjeaado A|quasse 40 ‘A|quassesip ‘Juaw
-32e|daa *|eAocwau *buirso|d *buiuado Auy

”

*31doad |ewuou Aq 2|qejsodsuedy

3q |11M J2quaw M34d Aue 03 sai|ddns
L®3}A piacad 03 A4essadau s} uoirjejaod
-SURJ] (PNURY ISOYM S$|003 4O Sjued aueds
*s3j|ddns ‘s|ejsajew *wajL juawdinba Auy

L

*3|doad |eudou Aq 3|qeuado

3q |lIM Jaquaw M34d Aue 03 sai|ddns [eILA
apLAoad 03 A4esSSad3u SL uOLIeuado Iasoym
1je4232eds a3yl ul S|0J43u0D jJuawdinba Auy

J

)

*J3quaw maJd Aue 03 sat|ddns |eJLA 3pLA
-04d 03 A4es3323u S} uope|ndjuew Isoym
3jeddadeds Iyl uj juawudinba Aue 03 uos
-43d |ewiou ® Ag S$S320® Jpuuad ||im 3je4D
-30uds Y3 u} Juawdinba 10 juawabueddy

L

*A3QuaW M3J4d Aue

03 sal(ddns |e3lA 3plAoad 03 A4esS3adau
s1 uotje|ndiuew 3soym 3jedd3deds a3yl ulL
juawdinba Aue 03 uos.ad |ewuou @ AQ $S3D
=20 Jwdad |{1& 3J4n3dNUA3S jeddadeds 3yl

J

X

qly

*3|doad |euwuou Aq 3|qesado pue 3|qLssadde
9q LM J3aquet madd Aue 03 sat|ddns [RILA
apLacad 03 AJessadau S| uopje|ndiuew
JS0YM 3jR4290vds ay3 ul Juawdinba Auy




0-9

1N AT
> SN /

J

De

49 *6

T
*suoLjouny

340ddns punoub jo aun|iej 40
‘aunp ey wayshs winjaa ‘uoly
=2unj 03 A3L(1qeu) maud “4ab
-~URp J2|paunu|} IA|O0AUL ISP
vojyenys Aouabuawy ybLy
eds R} A11r13uajod £

()

3

P9‘Py

J}

*RALAINS M3JD 03 AJ4eSS3dduU
suor3ouny jaoddns punousb

L{® Burwaojaad jo 3ajqeded

2q 1M swaysAs punodb |eunoN

Q ¥

—
*swalsAs

Lejpawad |ejdads Aq paipa
=34 j0u aue eyy *suojlouny
340ddns punoab jo aun|iey

40 ‘'3un|ie) AIYSA winjau
uoj3duny 03 A3L|1qeul mMaud
*a3buep je|paum) ueyl Jaylo
sajousbiawa |e3ey L1013
~uajod ||(¥ Apawau 03 |1e) j0u
Li1wm asodund dseq J4aY30 AwOS
40 pasn pur padnpoud swaysAs

*sSwa)sAs |eipawda |e1dads 40
JLO1YaA uaniau 21seq ayl Aq
papiAaoad j0u uaAey yjiiej 03
winjag jo A3L|iqeded apraoad
LL1t™ 3soduand d1seq 43y3o awos
J40j pasn pue padnpoud swaysAs

FcwasAs |e1dads 40 euaou £q
paptAoad jou jaoddns punodb
{PLIU3SS Aue IpLAoad |[Lm
asoa.nd J21seq 43y3lo Jwos J0j
pasn pue padnpodd swajsAs

. -

|

*SWIISAS |eipawad |e1dads JC
juawd inba pajeubisap buisn

siaquaw maud paubisse Aq
pamiojaad J0u aJe Ry AL,
upeIsSns 03 AURsSsSadsu suolLy
=JUNj MAUD ||® wiojaad [|Im
asodund J1sSRQ JIYI0 JOS 40

pasn pe pasnpoud SwaysAS

—

VY

*Swa3sAs |eLpawad |eLdads
Aq paj23j04d j0u 3Je ey
swayshAs |ewaou Aq panuaAaud
j0u J3buep IjeLpaumul |ejey
AL1e1uajod @ wody s4aq
~U3W M3 | e 3o230u4d | LM
asodund J21seq J43y30 WOS 403
pasn pue padnpouad swIsAS

J

Y

*asodund djseq A5U30C JWOS 40
pasn pur paorpoud swaysAs Aq
patpawad 29 || ym ¥sodund eyl
403 paonpoud A||e1dadsa swa)
=sks Aq pajpawad J0u s3aLduab

-Jasy |ne) A||vjjuejod ||y

64 “ON 3Ieyd




0G °*ON 23JBYyD

- . B ....—u,.:..v.n_.;.mmﬂwg.wﬁ:ﬂa
" _na.x.f:;.? 2

v pyow

*juawdinba

letdads jnoy3tm 40 Burureay
letoads InOyILm paunojaad
3Q URD SYSP] MAUD [PILA LY

‘suesaw J43u3lo

Aq paumojaad aq || itm Juau

-dinba pajeubyisap buypsn suaq Mauad paubisse Aq pawuojuad

-Waw M3aJd paubisse Aq pauwuoy 3q LLLM SYSB] MaLd [PILA 3WOS
=43d J0U SYSPJ MAJUD |RILA ||V 5

*juawdLnba
pajeubLsap buisn saaquaw

B |

3

[e3tA [|® ysi|dwodde [[LM
*quawdinba pajeubrsap buisn
sJaquaw MaJd paubisse ueyl
42430 suosuaad 40 ‘juawdinb3

L

*SWwa)sAs |eLpawsd |eLdads

40 juawudinba pajeubisap

Bbursn ssaquaw maad paubisse
Aq pauuojaad jou ade jeyl
9411 uteisns 03 Auessadau
SUOLIOUNS M3AUD ||® wuojaad
LLtm 3sodand 21SPqQ 43Yy30 JWOS
403j pasn pue pasnpouad swaysAs




age "psLay

*yeap jo Jabuep
JJeipaumu| IINJ LISUOD J0U |LIM
J3IVM PUR POOJ JO uOLIRALAdaQ

3 ¥ ‘ 3

*5Wa) sAs

[eipawad |e13ads 40 swayshs *swiy shs
|®uiou Aq papiAoad jou aue |RIpawad (e123dS 40 SwOySAs
Iey3 uabAxo ueyy Jayzo sai|d |euwsou Aq pat|ddns jou uabAxo
-dns |e3|A Auessadau A|ajelp Adessadau A|ajeipaumt ||e
-3umiy ||® 3pLAoad 03 [Lej 30U SJaquaw M4 ||e 03 A|ddns
L1im 3sodund 21seq J3y30 AWOS LLim 3sodund 21SRqQ J43y30 JwOS
40j pasn pue padnpoJd swasAs J0j pasn pue padnpoudd swajsAs

X e T

£ T
*SwaIsAs |eLpawad |eLdads

40 swajsAs |ewdou Aq papiraoud
30U 3Jue jeyj sat|ddns [eILA

*Aanfuy 40 ssau||t
djayy 03 Bupqunoons jo 43b
-uep e ipaum) wodj *swaysAs

*sasned

|Pu43IX3 wodj Aunfur |ejey
A132341p 36 Jabuep ajerp

|eipawau |epoeds Ag pajdajoud
30U R IRy ‘suaquaw MaUD
paunfuj 40 (|} |L® 393304d
_-,: asodund d150q J43Y30 wWOs
anpoad swa3sAs

leL3uassd A|ajepauut ||®
SJaquaw MaJd [|e 03 A|ddns
LLtm 3sodund D1Seq 43Yy30 w~s

403) pasn pue padnpodd swa<Ag

WL | |e wo4i *SswasAs |eLpauwsd
Le12ads Jo [eudou Aq pajd3joud
30U ‘sJaquaw MaJD ||° 3d29304d
LLtm 3sodund d1Seq J43y30 JwOS
404 pasn pue pasnpodd swask

\J

*swa3sAs

|etpawsd |e1dads Aq pajdajoud
J0U 3JR IRy} SWRISAS |euMoOu
Aq pajuaaaud jou aabuep e
-ipaum} |e1ey A||ej3usjod (@
WOJJ) SJIqUB MAJD ||® 323304d
L1im 3asodund J)seq JaYy30 wOS
40} pasn pue padnpodd swaysAs |

16 °"ON 3JeYy)

- 130 -




37 TR g e

*SaA|dswayl 40 *Juawdinba &
*syaqap burky *spicuaoajaw pue sJaq J
~WSWl M3JD UIIMIAQ UOLSL|10D uey)
43y30 UOLSL10d B3Ry A[3D34Lp iC *43UJ0UR PUR JIQUAW MIAD IUO UIIMI
Jabuep ajeipaumur ou 3q [|IM 343Y]L -3q UOLSL|[09 (18} A[3934LP 40
‘ Jabuep ajeipawwt Ou 3q || LM 343y]
]
3 a
“SA3qUBW M3JD YILM wcwEa_:cm *SJaqUa M3AJLD YILM SLaqap burky
3je4o30eds ueyl 43y3o suawdinba 40 UOLSLLL0D (218} A[3034LP 4O
Aue jo ucisy(10d 303 £[3D34Lp 30 Jabuep ajeLpautil Ou 3G | [LM 343y] .
Jabuep ajeLpauaul Ou 3Q || IM 343yl : ' ' i
I i | :
|
o) 2
S *SJAAQUAW M3JLD YILM SPLOJOIIBW
M4 YILm ucmsaw:UmAH»cLumucam JO UOLSL|10D |e3R) A[3D34Lp 30
48 WOISELLOO (R3%) ALIALP 30 436uep JjeLpaumil OU 3Q || LM 3day)
Jabue ouo*vuﬁam—oc 3q ||IM aJ4ayy :
. ) ]

*uoLsSL| 02 (ejey A|32341p Aue j0
Jabuep ajeipaumil Ou 3q [|LM 343yl




*udjjom Je3ul| 3jedd3deds 03
NP SJIqUA ML Y Llm J3doud
3je40300ds 3yl JO0 uOLSL||0d
|e3e; A132341p 40 Jabuep
Cipauaul Ou 3q |[L™ 3J43dy)

*uoLlelod 3jeudadeds 03

aNp SJ3qUA MALD Yy3im aadoad
3;ed020eds Y3 JO uOLSL|{]0D
{e3ey £1320941p j0 azbuep
d3elp2auriL OuU aq || LM 34dy]

\
\

*bul [Guny 3Jjead3d0eds 03

ANp SJIQUAW M3JD Y3 LM uadoud
3ie4090edS 3yl 4O uOLSL[|0D
[eje} A|32841p 0 u3buep
J1PLpauit Ou 3q ||LM 343

* Suaquaw
M3 yIm *3jea030vds Iyl
03 payoziie jJou *Juawdyinba
3j040300ds JO UOSL||0D
19374 A132341p jo Jabuep

ejpauml Ou 3q |[LM 343y

FOL NS AN

sAaqURW M4 Y3tm aadoud
3je40300ds 3yl JO0 udLSLL|0D
Le3es A132341p j0 aabuep
jeLpaumil Ou 3Qq |{Im 3J43u)

T

*SJIQUA M3J4D YILm Judwdinba
3jedo30eds JO uOiS}||02
(®e3es A130341p j0 sabuep

Jjeipauml Ou 3q [[Im 343yl

€6 *ON 3Jeyy




P42

.mmma_m
=A3300 Je|NDLYaA-eJa3X3 Bur.inp
SIOQWDL MIJID YILM S npow
bu131qa0-03 j0 uorst||oz
(e3e; A137341p jo aabuep
9P jpaumL OU 3q || LM 3J3y]

#6 "ON 3Ieud

\

*sa|npow bur3Lquo-02
pue S3|doLyaA sdi3isitbo| ueyl
J3y3l0 *juawudinbe 3jedd3deds
-uou Ou 3q |[Im 343yl

*SJOqUa MAJLD Y3Llm “s3a|npou
Bul31qi0-00 pue S3|ILU3aA SIOL3
-s1bo| ueyl 4ay3o *juawdinba
3404230edsS-uou JO UOLSL||0D
[e3es A132341p iC J4abuep
djeLpaumil Ou 3q ||LlM 343yl

PL9 ‘292

q€9

‘saLllL
-AL32® JB|NDLy2A=-R4IXd DBurdnp
SJAAQWA MAJD YILM SIIDLYIA
so13stbo| jo uorsti||0d
(e3es A13234Lp 0 4abuep
JjeLpautil Ou 3q |[[LM 349Yy]

*5J43QWaW M3JI YILM Judw
-dinba 3jeud30eds ueyl L4ay3zo
juawdinba Aue jJ0 uoLc<L||0d

le3es A132341p JO Jabuep
9jPLpauliL OU 3q [|Im 343yl




*A3Ls

*Jaquaw M3J4d pascdxa ue 03 -uajulL pue adAy |ejes L3234
(e3e2 £13234}p 3q pLnom eyl -Lp 30 ‘uns 3yj wouy ‘uoLy
SWJI03s 4 |0S J}33ubewoaldaa -eLped 03 paidalfqns buiaq jo
woJj 3jead3deds ayj buryoeau Jafuep ajeLpaumil uL SL YdLym
UOLIRLPRL OU 3Q ||LM a43dy] uoL3ed20| Aue ulL aq [|Lm

Jaquaw MaJd pap|aLysun o\
i

3¢ *a9¢

*3je4030eds ay3
Uj IS0yl pue uns Yz ueyl
4330 uoLIRLIpRL JO SIDUNOS
JuedLjjubys ou 3aq |[m 3uay)

"3jedd *31j0edd

-30vds ayj Ul SIUNOS U0} *uns ayj wouy -3oeds 9y} Ul S$S3J4NOS WOJJ
=RLpRJ 40 uns 3yl ueyi Jayjo ‘3eay ueyz 43yjo ‘uorieped ‘3e3ay ueyl J43ay3zo ‘uorjeiped
S32UN0S wouj *jeay ueyl Ja3y3o 03 3Jnsedxa |ejey A[1034 03 aJ4nsodxa [e3e) A|[3234
‘uoijepea 03 aunsodxa |ejey =Ltp Aue 03 pajdalgns buiaq -1p Aue 03 pajdalgns buiaq
A132341p 03 pajdalgns buliaq Jaquaw #a4d Aue j0 uabuep Jaquaw Ma4d Aue jo uabuep
4aGuaw maud Aue jo Jabuep Jjelpaumil Ou 3aq || M auaay] djelpauaul Ou 3q || LM 343Y]|

JJ0LPAUMIL OU 3G [[LM 3404]

jeay uey
J43y30 uojjeLped JO wuoj Aue
07 Jaquaw M3aJd Aue jo aunsod
-x3 ;e3ej) A|3234}p j0 aabuep
PLpauLiL OU 3q ||LM 3Jd

¢4 °*ON 3aey)




*1je4230eds ay3j uo siue|
amod JE3|oNu Ou 3q || IM 343y

l-

g8t *99g

)

*Jdamod 3jedd3deds

40 uoijeaauab ayy 4oy sjueld
Jamod Jea|onu ueyl 43y3lo
3je4232eds 3yj pJeogq-uo uoil
-@LpRJ .40 $324n0S snodabuep
A1 |eL3uU330C OU 2q || IM 343yl

*Jaquaw MaJ4d Aue 03 aunsod
-X3 UoljeLped |eje} A|3234Lp
0 Jabuep ajeipawsur Aue 33ny
=12SU0J J43A3U || LM jjeadadeds
3y3 uo sjued 43mod J4eI|INN

|

: ,

“

*Jamod |}

3jeuq29%eds jO uoLjedauab

3yl J4o0j sjue|d Jamod J4ead|d
-NU URY] J43Y30 3d2LN0S 3jedd
-32eds Aue wodj *3jeay ueyl
43y30 ‘uoLjeiped 03 aansodx?a
Le3esy A[32341p Aue j0 uabuep
djelpauil Ou aq || M 343yl

|

*3je4d

-30wds Y3 U} SIDJNOS weLy
*3eay ueyl Jaylo ‘uorjerped
03 aJnsodxa |ejey L3034
-}p Aue 03 pajdalgns buiaq
Jaquaw maud Aue j0 aabuep

ajeipau} Ou 3q |[}M 343y

== i

- 13




*sJ4030e3a4 Jamod Jea|onu
3je423deds j0 bur|anjad 40
*Juawysiguaniaa *aredaa buranp
aunsodxa uoLleLped |ejey
A132341p 30 astuep ajeLpaw
Wl U} 3Q |'LM J3QUBW MILD ON

* abewep

Lean3onuals Aq pakouslsap 3q
J0U [ | LM 34NSOdXd 43qWaW M3IU4D
te3es burjuanaud ur Burplarys
4032034 Jamod J4e3|ONU 3ieUD
-32eds JO SS3U3ALII3443 3yl

L

a

ﬁzmgu 0juL SjuawlJedwos 4030e3d

ﬂ
‘seade

<amod J4ea[dnu 3jeadadeds pa3
-pl3Lys wWo4} 3ea| 03 m—o_gmumsr

dAlL3oROLpRJA PLNLS 3 lwuad
30U || LM S|3SS3A JulwWulLeIuo)

]

‘uoLjeLped

Le3ey A[3d0341p 03 43qu
Mau> Aue burjzoalqgns jo sabuep
ajeipaum} Aue juaAauad o3 A)|
JUao134ns sjue|d aamod 4aea|d
-nu 3jeddadeds jo bBuiplarys
3yl PuLy2g pauLejuod uLeuw
=3J4 |[IM |RL4lJRW BALJORCLPRY

eg8s
qJ

*J9quiaw

M3a42 Aue jO 3auansodxa uolLl
-eLpea |e3e) A[3234Lp J0 J43b
-uep ajRLpauwl ue burinjLys
=U0D WOJ4J UOLSJANIX3d JBI|INU
Aue quaAaad 03 JuaLdLiins 3aq
LLtM 34ea090eds ay3 uo sjueld |

Jdamod aea|onu jo mc_v—ow;mg
i

v

*A3quaW M3aJd Aue 03 aJdnsod
=X3 uojjeiped |ejey A[32341p
40 Ja3buep 3ajeipaumwl Aue 3ang

=13SU0D J3A3U || LM 3jeuDd3deds

uo sjue|d aamod Aea|ony |

LG "ON 3IBYD

995
98¢

- 13() -




2°vd

9 4
SISSAI]S [Py} A ssew
L€243}42 3yl 40 uojsdad
=S1p ut bupjnsas uoyy
=JP3d UjRYd pa||odJuod
-un fjajajdwco © wouy

*$9SS343S |ewdayl Aq
pasdadsip sL ssew |edy
=31423Y3 YyoLym e [3A3|

: 4amod 3 337X
g b sl Ao :_x:wuwuucww uw”wm

~waw MsJd ||® 323304d Aaewiad 3jedd3deds

cuu:mo __.
fowuwuw." ."wwoa »ms__”wn # SERTRR ——

33040320ds uo bulp|atys
T |

CH

.
3 a J g9
*S|043u0d i
dnyoeq fduabiawe || $1043u00 dnyoRq Adu3b *uoL3edado [PWMOU wnw
RALIOR JRY] s|ana| n..oEuu_Mn ouwnwuu”oww -1xew patj1iads buranp ‘uorjesado |ewuou
UoLSJ4NOX3 Jamod wouyl | vw___wwoo . WM o_ . UOL3RLPRJ WOJ} SJ43Q wnwixew patLjLiads paad '
UOLIRLIpRJ WO4j SJ3q woa: p - )“m ww,\_,_w,—. -WaW M3aJ4d ||® 3d3304d =X3 J3A3U || LM SJ032R3d e
=AW MO | |® 323304d W wowo - 03 JuU312L44ns 3aq [[tm] Juamod Auewidd 3jeddadeds i
03 JU3LIEI4NS 3q ||m B4R SIS0, J S4030e34 Jamod Auewrad 4O SUOLSJANIXI 4RI |INN
$J403003d Jamod Auewiad Adewiad 3jeddadeds 1je423%eds uo buip|atys _
| - 1 — ,{
G G

Y

Faaqwow Mas2 Aue j0 auns
-0dx3 uoLjeiped |ejey
A132341p J0 a3buep 3je
-ipausuy ue SupIniiisuol
WOJJ UO|LSJINIXI Je3|dNu
Aue JuaAaud 03 JualdLy
=4Ns 3q || }M 3Jjed0300ds
9y3 uo sjue|d aamod
g Jdea|anu jo Buyplatys




113070-9

e -]

*Apoq 3y3 j0 seade abuae| Buia|oAul
30U 3oR3U0D upys adutis ybnoayj |ejey
K132341p 3q pinom 3ey3 uostiod 32e3uU0d
Aue wWOJj uOLjRULWRIUOD uLlyS O Jabuep
JjRLpautl UL 3Q |LLM JBQUBW M3JAD ON

*lPOLWaYd 3ALSO4U0D JD
snouosiod Aue 03 Apoq SLy JO seade abue|
40 aunsodxa |e3ej A|3234L1p 40 J43buep
dJPLpaUMIL UL 3Q [|LM J3qQUIBW M3J4D ON

*Apoq si1y u} pajue|dwi JO pajdal
-ul uostod A peap Aue DBupAey Jaquaw M3aLd
Aue jo 4a3buep ajeipauaul Ou 3aq || LM 343yl

a

“1e3e} A130341p aq
PLNOM 3Ry} |eoLWayd Aue y3LM pajeuLwejuod ’
Bbuiaq Jaquaw MaLd Aue JO 3JRIANS ULYS X
3yl 40 Jabuep ajeLpaumuL Ou 3Q [|LM 343yl il

L 1

J

*Le3ey A130341p aq pLnOmM jey3 |RdLwayd
snouosjod Aue Bupyjeauq Jaquaw Madd
Aue jo Jabuep ajepaumul Ou 3Q || IM 343yl

*lejey A130341p 3q pLNOM ey} [RILWAYd
snouosLod Aue DuLlMO||eMS J3quaW M34D
Aue 30 uabuep 3jeLpauwul Ou 3Q || LM 343y)

65

Jaquaw maud Aue jo 3unsodxa |ejel A|3d3d
-1p 30 J3buep ajelpaunul Ou 3q |[LM 343y]

*ON 3JIBY)

*s|edtwayd 03




*ON 3IBYD

*Jaquaw Maud Aue j0
2j11 2y3 03 J43buep jeipauwy Aue Juasaud
J0U S30p JPY3 J3UUPW ° Ul PI||O4JUOD

pue paujejuod 3q || im AJLAL3oe soLysibol
40 *uoijeuado 3jeqdadeds *bupdaaxyasnoy

‘ |lejuawiJadxa Aue Aq 40 Juaplide Aq pajed
-3uab s} eyl uosiod 3oe3u0d A|peap Auy

— *Jdaquaw MaJ4d Aue JO 3Ll Yl
03 Jabuep ajeipaumt Aue Juasaad jou SIaop
3By} JBUURW ® Ul P3| |043U0D pue pauLel
-u02 3da) aq || tm uostod 30e3u0d A|peap e
33N313SUOD 3Py} S|eLJdjeul Jjead3deds 40
“sjuawiaadxa 40 s|eLuaajew “sairjddns Auy

|

*A31A1300 so13s1bo| 40 *uorjedado
3jea230eds *bupdasyasnoy *|ejuawiaadxa
Aue Aq 40 juapiode Aq pajedauab aq |[1m
Apoq 3y} J0 seauw abae| aA|0AuL J0u S30p
J°Yy3 30R3u0d uLys 3a|dwis ybnoayy (ejey
A139341p 2q pLnom jey3 suosiod 3doe3u0d ON

i

*Apoq 3yl j0 seaue 3buae| burAajoaut

30U 32003U02 ul)s 3|dwuts ybnoayy ejey
A13234Lp 3q pLnom 3ey3 uostod 3de3u0d ©
93NILISUOD [ |LM S|eLu4djew 3jead2oeds 40
‘sjuawtaadxa 404 s|etdajew *‘sai|ddns oy

)

*Apoq 3ay3 o seade abue| DBurA|oaul
30U 30°3u0d uLys 3|dwrs ybnouayy ejey
A132341p 3q pLnom jey} uosiod 32e3U0d
Aue woJj uOLIPULWRIUOD ULYS 3O J43buep
JjeLpaunl UL 3G |[LM JIQUAL MIJD ON




-

*43q
~W3W Maud Aue JO 3j}| 3y3 03 aabuep aje
-jpaum) Aue Juasaad jou Saop eyl Jauuew

® UL P3| |043UO0D 4O PAULRIUOD 3G || LM
Payjeauq j} |e3ey A|30341p 3q pLnhom eyl
A31AL30® so13s1bo| 40 *uopjeaado 3jeqd
-3oeds *buidaayasnoy *|ejuawidadxa Aue
AqQ 40 juapiioe Aq pajeaauab uosiod Auy

e

a

* Jaquiaw
MaJd Aue 40 3ajL| 3yl 03 Jabuep 3jeLpauml

Aue juasaad 3J0u S30p 3Jey3 Jauuew e ut
P3| 043U0d 40 P3uLeIuU0d 3q || LM payjea.uq
L |e3es A|30341p aq pLnoOMm jey3 uosiod e
33N313SU03 3Py} S|PLJ3jew jjeudadeds 40
*sjuawiJadxa 40 sieruajew *sai|ddns Auy

J

*A31A1300 so33s1b60| 40 *uopjesado 3jedd
-30eds ‘buidaayasnoy *|ejuswidadxa Aue Aq
40 Juapjooe Aq pajedauab aq || 1M payjesuq
34 eIy A130344p 3q pLnom 3ey3 uosiod oy

“payieadq

JL |ejey A|32341p 3q pLnom 3jey3 uosiod

@ 33N3LISUOD [|LM S|eLJdjew Jjedd3deds

40 ‘sjuawiJadxd 404 S|eiLJajew “sal|ddns oN

|

*Le3ey A130341p 3q p(nom jey3 |ed
- jwayd snouosiod Aue buiyjeadq Jaquaw mMaud
Aue jo J3buep 3ajejpaumul Ou 3q ||LM 3d43y)

*ON 3IBYY

- 140 -




D2-113070-9

=jPuL IS0Y3 weyl Jay3lo

$3DUNOS D143
3jR40300ds |e3ey LA||e}
~U330d OU 3q ||Im 3u

2 L

*juawdinba 043
=u0d pue A3||1qe3s pue
1.2_:.98 PuUR SNOAZIpUI

aouepinb pue uoijebiaeu
pue fjuawdnba yA3 pue

Jodans 3441 ‘|euopre
badOad ‘e paw *buidsay
~3SNOY fauad N9 Juaw
~25euPw PIRp puer suoy)
-®d L unuaod *juawdinba
flejuaw|iadxa pur duRLA
ulow 3537 fwayshs uwol)
“NQJ43S1p Jamod Auewyad

3J040300ds Aue wody

¥O0yS |®I4J4303|3 Leey
K132341p j0 aabuep e

29 *ON 3Jey)

A

.V

R R B el L,
’ N

_V

*330403900ds Iyl u} ¥q
Aew jey3 Juawdinba |ou3
=uod> pue A31|}qe3s 40
‘BupXo0p puR SNOAZIPUIL

*aduepnb pue woyy
-ebjaeu Aue wouy yooys
124432319 |?ey L3034
=Ip 40 Jabuep jejpau

=Wl OuU 29 |LIm a9y

*Juaud
¥YA3 40 jJoddns 3;)

ML IS L ESEEVIRST 211

burdasyasnoy wouy yooy

[®23432319 (nIwy L3
=P JO Jabuep e}
o OUq |Ix M

)

S

", s

t I URYy3 4430 3dunos

LpauML OU 3Q || 1M 343yl

*Juawd |nba Juaw
-abeuew e3ep JC suoy)
=R LUNUIOD WOJ) ¥O0YS
le214323 (9 |RIRy A0
=ip 40 Jabuep eipaw
Wi Ou 3q [ ey

*Juawd inba
|PJuawLadXd wody NO0yS
le214323 |5 |e3e) A0
={P 40 J43DuURp Ije|paw
WL OU 9q || )

*Juaud | nby duURUN
~uj® 40 Juawd inbl 38N
‘wa3sAs uopIngjaIsp

Jamod Adewiad 3jed
-0eds Iy WO4) YO0ys
1®23432319 (e A3
=Ip 4O J3buep e |paw
= Ou 3q (I MYy

L

T

) e

‘3jedd

-« I -

*3j040300ds W3 IPLsSIn0

24n0s Aue wody 439
~waw maJd Aue jo yooys
131430319 |03y L1304

-320ds a3 u} Iduanos
121430319 Auw wouy J43q
~Wau maJd Aue Jo yooys
1®21432319 e L1300
“ip 40 J3buep e ipaw ~ip 40 Jabuep 3 2ypam
@ Ou 2q [|Im ] -§j Ou 3q [l W)

| & D |

.Y

"O0YS #1439
0] Jaquaw maud> KAue 4o
aJunsodxa e3e) A3
~}p 40 J3bump nejpam
|} Ou 3q |Lim Y




4

*S3LIJALIOR dR|NDLY3A-RAIX3 Buranp
SJqUBW MAJD YILM S3|ILYaA solistbol
JO UOLSi{10D ejey A|323uLp JuaAaud 7

_vuv->osn 9Q LM swaIsAs |eipawad |eldads

*SILILALIOR JR(NDLYSIA

~RJ43X3 Buranp saaquaw Maud y3im S3OLy
=3A $2}3s5160] jJo ucysL|10D |ejey A|32341p
Aue JuaAaud [ Im SwaISAs |eLpawad |eL123dS

 —

qvs

*S3LILALIOR JR|NDLYSA

-RJ43IX3d Burdnp sJaquaw Ma4d yILM S3|OLy
-3A so13stbo| 40 uoLsL|]02 |e3e} A[3d3d
-Lp 40 J4abuep 21eLpauml Ou 3q || LM 343y]

J

q9¢

*S3LILALIOR JR|NDLY3A |\

=RJ43IX3d BupJnp sSJuaquaw M34Id YILM S3|ILY
«~3A SIO}3ISiDU| JO uOLSL||0D [e3ey A|3234Lp
30 J3buep ajeipauww Aue wo4j sA3qUBW MIUD
LL® 39330ud {|1M Swa3sAs |eLpawad |eLdadg

4

"ON 3By

oy
~



*uoLIoWw JR3U}|
3j040300dS 03 anp sJaquaw

M3JD Y3 im 43doad jjeddaoeds
Y3 JO uOISL||0D ejey A|3d3d
=\p 30 a3buep Ijeipaunu) Aue
WOJ) SIQUWaW M3AJID ||e 3o33j0ud
Ll Swa3sAs |ejpawsad |e123ds

HG “ON 3IeYd

\

‘uoLjejod

3je4232eds 03 anp sJaqualw
M342 Y3lm Jadoud 3jeuadadeds
3yl JO uoLSL|[0D [e3ey A[3D34
-=Lp 30 Jabuep ajerpauwi Aue
WOJ4} SJIQUIW MIJLD | |® 32330u4d
LLIM Swa3sAs |eLpswaa [eLdads

*but quniy

3jedd3deds 03 anp sJaquaw
M3JD 4ILM u2douad 3jeadadeds
3yl 3O UOLSLL[0D B3Ry A|[3034
-Lp 30 43buep ajeipawut Aue
WOJ4} SJBqUBW MIJLD [ |e 323304d
L% SwajysAs |eLpawdda |eLdads

J

"SJ3quIBW MO yILw
*3j0a0900ds ay3 03 payoezje
30u *jJuawdinba 3je4d30vds

J0 UOLSL]L0Y (ejey L300

=P 30 Ja3buep Ijeipaumt Aue
WOJJ) SJIqUaW M3JD ||® 3o330ud
LLIM swaysAs |ejpawad |eidads

W EL TETH
M3JD Y3 im aadoud 3jead3deds
Y3 JO uOLSE[102 [e3ey A|3d34
=Lp j0 udbuep ajeipaunit Aue
WOJJ SJABQUW MIUD || ® 32330ud
LM swalsAs |eLpawsd |eLdads

*SJAIqUIBW MAUD
43 imM Juawdinba 3jeud3oeds
30 UOLSL|102 [e3Ry A0

=P 30 J43buep Ijvipaumu} Aue
WOJJ SJIqUIW MAJD L@ 3o9304d
LLim swajsAs |eipawadd |e}dads

- 143 -




625 *bgl

SIA[aSWaY3 40 Yjuawd(nba
S}4qap bupfy *sprouoajsw pue

SJIGUAW M3ALD UIIMIAQ uoLSL]
=103 |e3ej A|32341p j0 uabuep
Jjelpaumil Ou 3q [|Im 343y)

: R ;

*31qe3234402 a

ALLep3uajod aq [[Im S3A|3S
Yyl 49 Juawdinba *siaqap bui
-A13 *SpLou0ajaw pue SJaquauw
M3.D UI3M3I3Q UOLSEL 102 ueyl
43Yl0 UOLS}| 102 |e3ey L3284
=ip jO J43buep ajeipaumy Auy

*31qe3234402

AL1etjuajod aq [|Lm 43dyjoue
pu® J3quaw M3JD JUO U3IIM)
=-3Q UOLSL[10D |e3jes L3034
=1p 30 43buep 3jeipawwt Auy

u _
*3|qe3dad

-102 A||leLjuajod aq ||LLM S43q
-WaW M3aJd y3tm juawdinba 3jedd
-32eds ueyjl 43ylo juawdinba
Aue JO uOLSL||02 [e3e) A1323d
-Lp 0 u43buep ajerpaumt Auy

| - 1

]

*a1q *31qe3234400 A||eL3
=3234409 A||ejjuajod aq |1 ~u330d 3q [[LlM SA3JWaW M3UD
SIIQUAW M3JD YI LM SLagap Bul yitm juawdinba 3jeud3deds
K13 30 uoLSL[|0D |e3es A|32a4 40 uoLsL| 102 [ej3ey L3004
0 43buep ajejpaum} Auy =1p jO Jabuep 3jeipauwt Auy

|

m “
EICE

=1234402 A||eL3uajod aq [|LIm
SJA3qIBW M3AJD YILM SPLOJOIIBW
JO UOLSL| |02 [e3es A|3dad
-1p 40 Jabuep 3jeipaumt Auy

h

*31qe323440d A||eLjuazod aq
LLIM UOLSL 102 [R3ey A|3D34
«Lp 30 Jabuep ajepauwy Auy

(G °*ON 3JIBUD

- ikh -




Qg *ON 3JIeYD

-

*31qe3d3u40d £||e13
-uv330d 3q ||Im uOLIOoWw Jeaul]
3jR40300ds 03 Inp SJaquaw
M3JD Y3 M Jadoud 3jeaddeds
Y3 JO UOLSEL10D [e3Ry A|3D34
=Ip 30 J3buep Syepaumt Auy

—

*31Qqe3234402

ALler3uazod 3aq [[Ltm uoijey
=04 3jedd32eds 03 3anp saaquaw
M3J4D Y3Lm Jadouad 3jeadaoeds
3yl JO0 uOLSL||0D |ejey A|3224
-\Pp 30 J3buep 3jeipaumt Auy

a

|

*3qe3234402

ALler3uazod aq || tm Bui|quny
3404237 _dS 03 anp SJaquauw
M34D y3Lm Jadoud 3jeddadeds
3yl 30 uOLSL||0D |ejey A|323u4
-Lp 30 J43buep ajeipaunut Auy

) |

*31qe3234.09 £| 213
~U330d 3qQ || IM SJIqUAW MIID
yIm *3jea0a0eds ayy 03 paxiy
jJ0u *Juawdinba 3jedd30eds
JO UOIS)L102 [ejey A|3o3u
=}p 30 Jabuep ajeipaumu) Auy

*319qe3234402
Alletjuajod aq [ IM S43quaw
M3JD Y3ILm aadouad 3jea2adeds

3yl JO uoISL|10D |e3ey L3234
«Lp 3J0 a3buep 23eipauwwl Auy

|

*91qe3234400 A| |13
-U330d 3Q ||IM SJIIQUDW M3IJID
y3im juawdinba jjedd3deds
30 uoysE| 102 |ejed A[303d
={p 30 Jabuep sjeipauwi Auy

- 148 =

——




*319qe303440
AL1®13uazod aq ||Im S3L3LALIDE

RN Jyar-ea3xa buanp suaqus
M3J4D y3Iim sa|npow Buijiquo

=02 JO UOLISL|]10D |ejey L3234
=P 30 43buep Ijepauau} Auy

292 ‘ppS

*sa|npow Bul3iy4o0-02
pue s3a|dLyaA sd13stbo| ueyy
43y30 *juawdinba jjeud3deds

-UOU OU 3Qq [|iM 3u3y]

*31Qqe3234402 £L||®.3
-u330d 3q || LM SJIQUIAW M3IUD
y3lm ‘sanpow bur3Lgquo-0d
pue S3|oLyaA saL3siLbo| ueyl
4330 ‘juawdinba 3jeudadeds
Uou JO UOLSL]|02 |e3e) A|3234
-Lp 30 J43buep 3jeipauul Auy

T T TeTW SRR A ven

*31Qqe323440
AlleL3ualdd aq [[IM S3LILALID
AR NOLY3A=RUIXd Duranp suaqu
M3J4D YILM S3[DLYaA soLysiboy
30 SUOLSL| |02 |e3esy A|32
-Lp 10 J3buep 3jeipaumut Au

) |

*3|qe393u402
Al1ej3uajod 3q ||ImM sJaquBw

M3J4D Y3im Juawudinba 3jeqd
-30eds ueyl J43ay3o juawdinba
Au® JO uUOySL|102 |eje) A|3d34
=ip 30 J3buep 3jepaumt Auy

G °*ON IJED




D2-113070-9

*$32339p

wI3sAs Juaidiou; aaey
OU Op Oym SJIQUAW M3IUD
0 umopyRa4q apn|daud
LLm S31240 A3np mau)

6ig *642

L *i1E
‘302 *p0O2

*s323j9p

waysAs Juadioul yim
SJIQUIA M3IJD JPULWL|D
LLI™ UOL3D3|3S Mad)

L

F

Q9 *ON 3JI8YD

q0L *q969 *289
‘302 *202 ‘q¢

*Aeys
[®31Q40 J}3y3 30 Jue3s
Y3 3° UOLILPUOd [eFudw
pue |ed1sAyd poob uy aq
LLIM SJ3quaw maJdd ||y

-

=

JLE

R A gy

q0¢ 969 “mwo
302 ‘202 'qt

"1qRdnd 3q ||pm S|
=dns |R3|A JO UOLIRA}
dap o1 enp Ae3s |e3jqe
SIY JO pua w3 @ (|!
S} Cym Joquaw maud Auy

*3|qedan

39 |im Ae3s |R3iqu
SLYy jJO pua ayj e umo
FyeaUq D JwAISAS wody |1
S| Oym Jaquaw Maud Au

*3lqednd 3q

LLtm Ae3s |®31Qu0 SLy
30 pu? 3yl e aseastLp
SNOL323j Ul JO uoL3dajulL

UR YIilmM JIquiawl M3aJ4d xcm_

*Ae3s |e31qu0 siy bul
=4np |1} ALlRjuaw 3wod
=3Q [|IM J3QuaW M34D ON

L

)

J

*ARls
L¥3}G40 Siy jO uoy3ald
w02 30 I|qR4Nd 3q || LM
Aanfup ueyl J43ay3o asned

® wody ||} A Qedrshyd
S| Jey3 JIqwaw maud Auy

°69
q

*fe3s
1¥31Q40 J413y] 340 Jde3s
3yl 3° UOLILPUOD |RIuMW
puR |e21sAyd poob uL 3q
LLtM SJaquaw MaJd | LY

st |

*Aeys
1®31GJ40 siy j0 uoilald
-Wwod e J|qe4nd 3q [|im
Jaquaw mMaJ4d paunfuyp Auy

b

*Aeys |e3Lquo

S{y J0 uoi3}a|dwod 3e
3lqednd 3q || IM Jaquaw
M3JD [l AQ1Rejusw Auy

6L

*Ans |n3q40
Jpy3 JO W33 dwod 3w
1Qednd 3q || im SJIquIm
3 paunfu} 40 (L} LLY




| -
AL PLL *PEZ
v 6LL W
3
A e I H
4 v Psaldnul |ed1314d jead] *Ae3s |e31q40
03 AJ4eSS3adau suoLjduny sty bupanp Jaquaw mMadd
*Juaunead) *satanfuy (ea13442 30 2duewuojuad aat3] |Aue Aq paupeysns Aunfui
03 puodsad |[IM SJIquaw jeau3 03 Auessadau =23333 SIL JuaAaud ([ LM (e3es A|Leirjuajod Aue
MO paunfup AQ1e24314) SHSPY |eDipaw ||° w0y jeyl juawdinba |edipaw 10343 03 3jeud3deds ayl
=43d ||im SJaquaw M3J) 1je4232eds ;0 uoLjduny UL SalIL|Loey |ed1pauw
3 ! L
-|ow Ou 3q [|lm 343yl ajenbape aq ||LlM 34ay)
| § 1 | b |
qlE i
. 9 4 3 -
.MMM .WNW ‘uoy *1e213142 buiwod3q
. ‘qf = LPUOD 3| QR4ND Ul UIARY WOJJ UOLILPUOD SLY JU3A
= *Aeys |e3Lq y3j4e3j 03 uaniad sy -3J4d ||m Ae3s |e3Lquo :
g «40 Sty bBupanp paanfui 3|qeud 03 AJuaLdlyyns sty buranp pauie3sns 1
‘Aeys 3q [LIM J3qUaW M3JD ON pajeady aq || im Jaquaw Aanfuyp |e3ey ALepd <
[R34GQ4O0 J}3Y] O 340S M3aJ4D Aue Aq pautLelsns -u330d Aue yjim Jaquauw
Y3 I® UOL3}pLOd |eIuIW Aanfui |eda13t4d Auy MaJd Aue j0 juawilead] '
pue edskyd poob uy aq 1 | -
LLIA SJaquaw maJdd ||y
P ﬁ_ 4
*Ae3s
F11G40 3yl 4O co,uu_nsh *Ae3s [e31q40 3y) 4
0 I|qRdnd 3q || M Ae3 uoL3a|dwod e I qeand
193}G40 O 43S 0y LLtm Ae3s |e31quo Bujan
pauieisns Aunfuy A paJuajjns Aunfui £
- ) B
o .
¥ 989

oaﬁ
L¥34G40 s}y jo uwoj3lald
=W0d 3P I|qR4ND 3q [|Im
JquSm maud paunfujp Auy

69 °*ON 2J1BYD




‘juaneau] 03
puodsad | LM u0j3daju}
UR yIpm L1 ALLedL3Lad
S| Oym Jaquaw maud Auy

*SU03d3ju} |eIL3LaD
3eau3 03 Auessadau
SNSRI |edjpaw ||° w0y
=43d || IM Sudquaw Mau)

O._. *ON 11840

*suotl

=23jUl |e21314D R3]
03 A4eSS3adaU suoLIduny
30 dueuwuojaad aALl
=23449 SI1 JudAdud || LM
eyl juawdinba |edipauw
3jea232eds j0 uoijouny

=|ew Ou 3aq ||m 343yl

* Jaquauw

M3J4d Aue 0 uol3dajul
le3ey A||erjuajod Aue
18343 03 3jedd3deds a3yl
UL saljtioey [edlpau
ajenbape 3q [ |Im 343y)

e |

9

q69 *689
*289 *302 g
‘302 ‘gt _
Q
*Ae3s
L¥I1GQI0 J13y] jO Jde3s

Y3 IP UOLIIPUOD |RJusw
uR |®}shyd poob uy aq
LLIM SJoquaw maud |1y

, 1

*Ae3s |®31q40 3yl jo

Uo 39| dwod e I qeand
3G LLim Ae3ys |e3yq

=40 JO 34®3S 0j3qQ pa
=32043U00 UO3IdjuL Auy

*u01323j

-ui 03 anp Ae3s |e3Lquo
sty butanp ||} 3wod

=3y | IM JIquBw M3JD ON

TUuOLILPUOd 3| qe4nd
Ul yjde3j 03 udniaJd sty
3lqeuad 03 A|JuaLdLiyns
pajeadl aq |[[lm uoL3d3j
-u} Aue yaim L ALLed
=13140 Jaquaw mMaud Auy

CEIRIYE
Buiwod3q wo4y uoLl
=LPuod sLy JuaA3ud ||im
uoL3dajuL e3ey ALy
-u330d Aue yiLm Jaquaw
M3Jd Aue jJO juaujead]

L

) |

*Aeys
[e31GQ4u 3yl jO uoj3ald
-l0d 30 I Q4N 3q [LIm
Ae3s |e31qu0 bBupanp pa
=~32043U00 UOL3Id3juL Auy

i |

. 9

40 PUd Y3 I® ISRISIP
SNOIJ94U) 4O UOIIJU}
UR YILA JIQquaw maud Auy

*3|qeand aq .
LLta Ae3s |931GQ40 S}y

——

- 140 -




O
,T‘
Q
™
—
-~

369 369 *PE2
u69
3
H 9 4
v *s9L4nfuL @214 P34l *Aeys (e3LQuo
03 A4eSS3J’3u SuoL3dun; sty butanp 13quaw Maudd
*sajanfu} |ed} *Juaugeady 30 dduewaosaad aa1y | |Aue £q paureisns Aunfuy
3149 Jwa4y 03 Auessadau 03 puodsad [|im suaquaw =33339 S3L judAaud [[Lm e3es ALejjualod Aue
SASey (WOjpaw ||v uioj M3J4d padnfut A||ed13td) 1ey3 juawdinba [eatpaw | |3easy 03 3jeuadadeds a3yl
=4ad || |x sdaquaw M3J) 3jeu23d0eds 40 uoL3lduny UL Sal3L|LOe) |edLpaw
-l%W OU 3q [[LlM 3J3y] ajenbape aq || lM 343y]
I T T
ug9 *31€
‘302 *pPo2

*$323j9p

w33sAs Juajdioul yIm

SJIQUIW MIJD IJRULWL |G

LLIM UORDI|3S M3U)

) + 9
*UmMopyRaUq u_soum»m_ *Aan( ‘uoLldey

03 anp ssau| |} [eI13p4D
Aue IR A |® ||ImM Juaw
=dynba |ejpawad |e}dadg

-yl 03 3aNp SS3U||} Ledt
=3142 Aue 3JeLAI||e ||LM
SWa3sSAS [ejpawad |eLdads

-UuL 03 anp ssaull} Leal
=3142 Aue 3ajepA3 [P ||L
SWa33sSAs |eLpawad |eLdads

*Adnfu} 40 ssau| |}
433y3 03 burqundons jo
Jabuep ajejpauau} wouy

SJaquaw mMaJud paJnful
40 L1} LL® 323304d ||}
SWA3SAS |eLpawad |eLdads

1. °*ON 3I8YD




2) *ON 3a8Yd

«
e N

e -

*asned
eyl Aq Aunfuy ay3 jo0
uoj3eARabbe JuaAR [ Im
Linfuy spy bupsned juaw
=UOJ JAU? 40 U0} }PUOD
W WOJ; AQUI MAJD

paunfu} ue jo |eAOWIY

-be eyl uoyzemyts Au
J Jaquaw m 1D paunfut
Aue 32330ud asimuayy
4O FIRVNORAI ‘Baow 03

*pazj4anssaud 3q jouued
jey3 seade aunssaud
MO| WOJJ paAowdd 3q

LLim uoLssaadwodap Aq
paunfuj Jaquaw maud Auy

*Aanfuy

UOLSEL10D 43y3any wody
Pa323304d 3q ||LM puly
Aue j0 uoLsL||0d 4q
paJnfu} Jaquaw maJd Auy

fSL*uze ‘up2

*3unssaudaaao £q paunful
3Q [ LM JIquaw M3aJdd ON

; ¢

*paj3234402 3q

jouued 3Jeyj uoLienits
uoL3eda[adde snotanl
-ul Aue woJj paAowad 3q
LLI™M uoLjeda|adde aenb
-ue 40 Jeaul| Aq pasned
ssauls |eatbojosAud 4q
padnful J3quaw madd Auy

-534d 3SOym seade auns
=saud ybLy wouj parowsad
3q |LIm 34nssauaddano Aq
paJanful Jaquaw m3aJdd Auy

*padnpaJd 3q J0uUURD 34NS)

2180 O 09 LA suoy

1

)

*330 pauun) 30U S|
Jdamod IsSOym SJ403ONpuod
WOJ} pajdajoud aq [|im

WO0ys |®14303|9 Aq
paunfu} Joquaw maJd Auy

*JUBWUOCJ LAUD | BDjwayd
snojJanfu} ay3y wodj p2
=3JRJJ0SSLP 3q [ |Im S|
-jwayd 03 aunsodxa £q
paunful Jaquaw maJdd Auy

‘uoLje
-jped snotanfuy Jayjany
03 pajdalqgns uoijed0|
Aue wouaj pajendeAs aq
I tm satanful uojjerped
YILM J3quaw maad Auy

*je3y w34}
-X3 03 pajdalqns uoLjed
-0| Aue wCJdj pajendeA’d
3q LM s3apanful uang

UILM Jaquaw madd Auy

T

) |

L

¥

*UOLIJPUOD J4}3Y] SIIRA
~-subbe Pyl JUSWUOCU AU
40 uojeny s Aue wodj
PIIIAI0UC IS|MIIYIO0 4O




-

J

*NIZL|RJIN3U 4O }JO paysem 3q
LLIM SJ3Quaw M3J4D JO ULYS 3yl

U0 uosjod 3Ioe3U0D 40 S|edL
~WAYD JALS04J0D snotuanlul Auy

*S|eLl4d3ew snouosiod |RUOLILP
-pe 6urjsabui wouy pajoazoud
9Q |LlM S|BLJ3JRW BALSOUUO0D
40 21x03 bupjurdp 40 Burjea

AQ paJanful Jaquaw mz4d Auy

Sl d AN I ey o oo e S0 s e 20 B 6 T

*uea|d pabund aq

j0uued 3ey3l auaydsowie 21X03
Aue WOJ} PaAOW3aA 3q [|LM
s|edtwayd 21x03 buiryyesuq

Aq paJanful J43quaw maud Auy

*JUBWUOJ jAUD |BDLWdYd Sno
=14nfup 3y3 wouj pajeLdossip
2q |IlM S|eoLWayd 03 aunsodxa
AQ paanful Jaquaw masd Auy

€) "ON a8y

- 150




070-9

Pl
»

D;.l‘;*

*A3jsuajup pue
2dA3 |w3ey A13034}p jO s3sdnqg
UOL3IRIpPRJ4 uUNS JO yoroudde

43 30 sbujuaem 03 A|3dwoud

3003 || |M SJIqUBW MIJD | LY

f1. *ON 3IBYD
0¥

*A31suxn

-u} pue adA3 |ejej jO S3W0I3q
UO IR LPRJ JR|O0S 34043Q 3jR4D
-300ds 3yl ul U3ARY PaplaLys
® 03 ob 03 saaquaw maud ||e
40j awj3 ut *uoir3dajoud %3S
03 UOLIINJIISUL SR JAqUaW MuD
yoea Aq a|qeziubodau *sieubts
apiaoad 03 |1} J0U ||[Im w3l
-sAks Bujudem uoLjeiped JR|OS Y

2

*A3Ls

-U3julL pue adAy [ejey A|3dau
-Lp 40 S$3S4NQ uOL3eLpRJ UNS
40 yoeoudde ay3 ;0 bBuruaem
dldwe JALID3J || LM paudem

30U jL uoL3ed0| pasodxa ue ul
3Q PLNOM Oym Jaquaw maud Auy

*suosJ4ad paplatysun 03

[e3R) A[3034Lp 3q pLnom ey
uns ay3 woJy uoLy Lped Aue
Wwo4j paplatys A|3A13108339 SL
JPY3 SJIQUIW MIJD | |e 03 I|qe
~| LBAR U3ARY ® 3Q |[Llm 343yl

) |

*A3jsuaju} pue

?dfy |e3ey A139341p jO ‘uns
3 wody ‘uorjeipea 03 pajodal
=gns bujaq jo usbuep ajeipau)
Up S} Ydjym uojedo| Aue uj aq
LLIm Jaquaw M3ud pap|alysun oy

J

PSS

193 =




2-113070-9

*wosJad

" JO Juamuedw) |®
~1shyd 3232 1p Isned uwd
eyl sajpouabe [ewiaixa
Aluo ay3 aue asjou pue
‘aunssaudaano *uvorssaud
~w023p ‘wosy||0d ‘woyy
843|320 "yooys *‘s|ed
=jey ‘uojeiped *jeay

*aunssaudaano £q paunful
9Q [|IM JOquaw mMaJd ON

b2 *u2E ‘yp2
g Q

——

S—"

™

T

*3siou

40 aunssaudiano ‘uoys
~Saudwodap ‘uoysy|od
‘uoIRAA300R *yooys
‘s1omayd ‘uojiepe.
‘Ieay uRyl 40 sasned
L xa Aq paieyjoedid
U} UIIQ IARY JOU || M
SIIQUIN MAUD IR LAY

P3ANSSAUdIIA0 JO $303339
ay3 Aq pajejjoededul
U33Q JARY J0U ||m 3L
uLeIsns 03 A4essadau
$YSe} wuojaad 03 a|qe
=~ 1RAR SJIQWaW MaJD )

*3sLou JO $3I23}33

a3yl Aq pajejloededul
u33q 3ARY 30U || Im 3L
uLelIsns 03 A4essadau
syse3 wuojaad 03 a|qe

- LRAR S43QUIBW MILD 3u]

*uoLs

=594dwodap J0 S323439
ayy Aq pajejLoededul
u3aq aAey J0U [1Im 3L
uLeIsns 03 A4essadau
Syse} wuaojuaad 03 3|qe
~|LeAR SJAIQUAW M3JD 3y|

‘uoLstL| o2 j0
wioj Aue wouy Aanfup 40
¥o0ys Aq pajejidededul
U33Qq 3ARY J0U ||Lm 3L
uLeIsns 03 A4essadau
SYSe} wJojJ4ad 03 3I|qe

= LRAR SU3quaW MaJD Ayl

L

‘uojIRdd

=|920% J4R3u}| 4O 4e|nb
-uR JO $323jj9 |wboyc
~)shyd £q pajejjoededuy
UIIQ IARY J0u [ |[Im 3511
upeysns 03 Auessadou
SAS¥] W0jJ4ad 03 3|qe
= JRAR SJISQUIW MIJO )

*¥I0ys €214

=232 Aq pajeloededul
U33q IARY J0uU [|Im 3L
uiLe3sns 03 A.essadau
$ySe3 wu0jJ4ad 03 I|qe
=L IRAR SJIquaW M3JD Y]

*$1e21Wwayd 03 4ns
-0dxa Aq pajejloededul
U33Qq JARY J0U || tm 341
uLeisns 03 Auessadau
$3Se3 wJu0j4ad 03 I|qe

= LPAR SJ3QWaW M3LD 3yl

*3eay ueyl
43y310 uoLjeLped 0] 3uns
-0dx3 Aq pajejioededul
U33Q 3ARY J0U (LM 3L
uLelsns 03 Auessadau
$3se3 wJuoj4ad 03 3I|qe
| LBAR SJIQWaW M3IJ4D 3y

*3e3u 40 $323339
3yl AQ pajejLoededu}
U33Q JARY J0U | |tm 34}
uLelsns 03 A4essadau
$YSe] wi0jJ4ad 03 3I|qe
-~ LRAR SJ3quaw madd ayl

=

1

J

“SISNWD | RUIIIXI W4y
JU pedw| @D sAyd
32 p Aq pajejjoededul
UG IARY J0U [ |LImM 351L
upeIsns 03 Auessadau
$AS®) wiojJad 03 I|qe
=L }RAR SUIQUBW MIJD )

G) *ON 3Ieuyd




D2-113070-9

*bujyeyjoedes
=y} A1ep3uaiod aq (|ym
1924wy SNOLXOU 4O Su|
%03 “S3ALS04400 *sOL30U
~dfy *saajjepas *sjue|
~Mnuils *sJ30040u ueyl

4330 3Jjea000ds )
PJROG~UO S| R |WAY> ON

. |

gl *ON 3Ieyd

aaan kb oAbt g biibe . LMl bbaniid L lds )
VO T e v

*S|Iewayd snoy
~XOU 40 SUX0] *SIALSOJ4
=400 ‘sojjoudAy ‘saajle

s ‘sjue|muils *‘sd3300
RU URYLT JIYI0 | BDLWaYd

Aue Aq peyeljoededu)
9 [LIm Joquaw maJD ON

*ledwayd

SNOyxou Aue 03 auns
-0dxa €q pajejidededul
9q | LiM J3quaw maud ON

‘e 1wayd

J1x03 Aue 03 azns
-0dxa Aq pajejidededul
3Q ‘LM J3QUaW MIJLD ON

TR Wy
9A1 504400 Aue 03 NS
-0dxa Aq pajeijdededul
3Q | |IM J3Quaw MIJD ON

L

.

*2)30udAy
e wey> Aue 03 uns
-odxs Lq pajwljoededu}

9 LA JIGgEsw mauD Oy

*dALI0pasS

| 1wayd Aue 03 auns
-0dxa Aq pajejloededul
3Q LM Jquaw m3aLd ON

‘jue|nuLls

|e2jwayd> Aue 03 uns
-0dxa Aq pajejidededul
3Q || IM J3quaw mM3aJd ON

*3130240u

|ed1wayd Aue 03 Juns
-0dxa Aq pajejidededu
9Q [ |IM J3Quaw mMAJD ON

)

1

) |

» |

G

L un

-sNs 03 AJRSSadau yse)l
Aue Buiwa0jaaa S1Y JuUaA
-a4d J0U 1M J0y) W)
® IW 4ANDO0 [|}M S|®D
-juRYd wWoJj uoj3e}joed
~ROu} Jaquaw maud Auy

*S|ejWayYd 03 ans
-0dxa Aq pajeljoededul
3Q LLIM J3quaw M3JLD ON

*S|eJLwayd 03 adansodx
woJj uoijejioededul j0
3snNelaq 3| ureisns 03
£4eSSac3U NS ® wuojuad
J0UURD QUM JSqua MIJD
Aue aoe|dad 03 I|qe|L2AR
3q sAem|e [|im 4

M3JD IJPUJII|P I|qe uy

| §

o

“SIEIWIY 03 NS
-0dx3 Aq pajwyjoededul
UIIQ ARy J0U LM 3341
upeysns 03 Auessadau
$YS¥Y waojuad 03 I|qe

=| |RAR SJIQUIW MIJD I

N/

- 155 =



*asLou
40 5323339 d130udhy Aq pa|qe
=SIP 3Q ||iM J3quaw M3 ON

¢

*uosaad e a9l

-joededul ued asiou eyl shem
Aluo 3y3 aJde $323j33 d2130u
-dAy 40 buraeay j0 Juawuiedu]

*$323443 d130uU

-dAy 40 Buraeay 40 jJudwuied
-wi ybnouyj ueyl 43Yy3lo Jauuew
Aue uL astou Aq pajejltoed

~RJUL 3Q || LM J3qUBW M3JLD ON

* 43 quaw
MaJd Aue uL s323j3p bupueay

buL|gesLp asned J0u || LM 3ISLON

) |

B

*3)11 upeysns 03 Aues
=S303u ys®3 Aue Bupwaojuad siy
JusAaud jJou || Im JRY] Awl)
® 30 JNJD0 [|LM ISLOU WOJy
uojIRIjoededu} Jaquaw maJd Auy

*3asLou
30 323333 3yl Aq pajejLoed
=BJU| 3Q [|LM J3qUAW M3IJD ON

*3SL0U JO $3233j49

3y3} woJ4j uojjejioededul jo0
asnedaq ajLi ureisns 03 Ades
-S323U St} ° udojuad jouued
OyM Jaquaw maJd Aue ade|dad
0} I qe|LteAr 3q SAem|e |[|Lm
J3qUaW M3JD dJPUJI}|P I|qe uy

|

*3S10u JO $329339

ay3 Aq pajejoededul usaq
dARY J0U ||LM 3L uLejsns
03 AJ4esSsSadau sySe} wuojaad

03 J|QR[LPAR SJIqWaW MIJLD Y]

l)., *ON 3aey)

- 156 -




13070-9

1
-4

e

*3y6y |
40 $33949 djj0udhy £q pa|qe
=SIP 3q [|IM J3quau M3JD ON

L

QL *ON 3I%YD

*uosJ4ad v 903
=joededu} ued ybyi| eyl sAem

Aluo 3yl 322 $323449 d130u
~dAy 40 UOISIA 30 Juauwuedw]

! v

*$323349
2130udAy 40 UOLSIA jJO Juaw
-J1edwi ybnoay3 ueyl J43ylo J4a3u
uew Aue ut ybi| Aq pajejded

~@JUL 3Q |[LM JIQUAU MILD ON
1

e R T NP s
: o L .

e ULIY

03 aJ4nsodxa 03 INP UOLSLA
30 juawaiedwi bui|gesip
d3J4NS | |IM J3QuAW MIUD ON

J

*3yby| 40 Jeay
URY3 JIYI0 UOLIRIPRJ JO WUO
Auw 03 aunsodxa Aq paje3jided
“WU} 3Q [[IM JIQUaW MaJd ON

*3yby
03 aJnsodxa Aq pajejided
=ROUL 3Q || IM J3Quaw M3JD ON

D)

J 9
4 uey
4310 UGLIRPRI 30 w0y Aue *3j1| upeisns 03 Auess?d
Aq pasned uojjelidededu; jo *jeay =J3u yse3} Aue Buiwuojaad siy
ISNVIIQ 34| upeIsns 03 Aues uRyl J43Y30 uOLjPLpRJ JO WI0j JUIA34d J0U || LM ey} 2wy ®
=S309U 3SP] ¥ wWJ0jJuad Jouued Aue 03 aunsodxa Aq pajejided 3@ 4Nd20 ||Im *‘3Ieay ueyl 4ay3o0
OYm JIquaw maud Aue oev|dau «R2U} 3Q ||IM J3QuBW M3JD ON ‘uorieLped JO wu0y Aue wody
03 QR IeAR 3q SAem|® ||~ uoLjejoededul JIquaw MaJd Fuy
| soquew mau> arewsayie ajqe uy
| & | 1
v

IRy

URY] JIYIO0 UOLIRIPRJ O3 NS
~odxa Aq pajejjoededul ulddq
SARY J0U [[Im 34| uLesns

03 A4RSS3OU $HSPY wl0jJad
03 QR LPAR SJIquaw MIJD Y|

-

-15




D2-113070-9

- \ !

31

3

*3|qednd
Al1epjuazod st Lanflul *3|qeand £
*£215 [031QUO 40 SS3AU||L ISOYM J3qwaw -|eLjuajod 3aJe sajanful

Y34e3 03 dj43 winjad M i SARcant e M34d padnful 40 || . Aue 40 SS3U||} 3sOym “aqu

Y3 pueIsylim 03 a|qe o 3 1331 3 40 UOL3IeNIORAd |NJSSAD M34d padnfuy 40 ||t Aue
9Q LM SJaquaW MaUD ”_aMLau om EA . ~oNS Ju3aA34d 03 ybnoua uo ssaJ43s |eo1b6oloLsAyd
paJnfuy 40 ||} A|qeandu] 249 padniul 40 11t 1LY Buo| aq J0u || LM u3Aey le3e) ou ase|d |[Lm
yide3j 03 dia3 uaniad uaAey 03 diJ43l udniad 3yl

i ® JO 3awl) pasde|a 3ay]l

L

““uaAey

‘UIARY y3uiel 0y dIay
UWINiaJd Y3 pueiIsylim
03 J|qRUN SUIQUIAW MIID
paunfuy 40 ||} A|qe
-4NOUl Ou 3q ||Lm 343y]

y3idel 03 dra3 winy

-34 © Burpuejsyiim jo
a|qeded aa || tm paanlu}
40 ||t A|ge4ndul 30U

SL eyl Jaquaw maud Auy

*Ae3s |e31Q40 J4j3y3 30
U033 oD e UIARY 03
dj43 wunias e bujppueys

=y3im L njssa2ons 30O

Jlqeded aq || im sJaquaw

M3aJ4d padunfui 40 ||t LLY

6, *ON 3Jeyd




H

0@ *ON 3IBYD

*uaAey yjaej o3 adeasa Adouab
=J2W3 40} papLAaoad 3q |[|LLM
wa3sAs |eLpawad [eLdads y

9

-

*uaAey yjaej 03 *UaAey yjdeiy 03
|2ARJ] JO sueaw apLAoad [|LM
wa3sAs |eLpawad [er2ads vy

SJ9QUaW M3JLD Juodsuedl LM
S3|OLY3A uanlad dLseq 3yl

)

1

*sJaquaw MaJdd pauab
=UBpUd J0J 3jeuD30edS 3yl
3PLISIN0 UIARY [BLUAISIIUIN

=RJIX3 OU 3q [|LM 343yl

: 1

*3je4030eds 3y}

APLSINO UIAEY [BLAISBIUI)]
-RJIX3 UR 03 |3AR43 JO Ssueau
3piAouad 03 [iR) JOU ||LIM
SWI3IsAs |eLpawad |epdads

[

*33enbape

-UL 3J4P SURAW BULINOJ 3SeD
uL 3jedd3deds 3yl ul usaAry
9jes e 03 ‘adedssa 40 *|aA
=B} JO SUE3dW IPLAOAd ||LM
SwWwa3sAs |eLpawaJd |eLdads

*S3OLYIA

uaniad dLseq ayl Aq paptiaoad
30U SL 3By} UIARY Yyjzde3l 03
[9ARJ4] JO Sueaw 3PLAOAd || LM
SWaj3sAs [eLpawad |eLdads

i |

*swaysAs Lewdou AqQ papLAoad jou
S} 3Byl uaAey 03 |3Aed] jJO A3L|Lqeded
PJAOUd || LM SwWISAS |eLpawsd |elLdo2ds

-159-

—




D2-113070-9

5 ° yve ‘391
7 1°¥1

*34NsS34dJan0 03 Jaquaw
MaJd Aue jo aunsodxa [ejey A|3do3dLp
30 Jaabuep ajeipaumul Ou 3Q || LM 343Y]

8
“lejel

2q pLnod jey3 dn-p|Lnq aunssaud jualq
-We 40 S3ABM 3Se|q 03 aunsodxa Aue wouj
SJOquaW M3JD 323304d ([ LM SwI3SAS |[RUMON

*swa3sAhs w

|eudou Aq pajuaAaud J0u aunssauduano
le3e) A1303dLP || WO4J SA3qU M3ULD
LL® 329304d || IM Swaj3sAs |eLpawal |eLI3dS

Ig "ON 3IeUD

-

N RO R TR

-t

-

e YO &

mossmemy 08




s
%

D2-113070-9

7.0 REFERENCES

The references listed on the following pages were used during the time
the loglic analysis was being developed. Reference numbers match those of

the master reference list given in Document D2-113070-5, Crew Safety
Guidelines.
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APPENDIX I

LOGICAL AND ANALYTICAL PRINCIPLES

I-1.0 Heuristic Method and Logical Reasoning

I-1.1 The following extracts from Reference No. 56 summarize the philos-
ophy of the heuristic method used in development of this diagram:

e '"We conquer an empire province by province, using at each stage
the provinces already won as a base of operations to win the
next province. ...If the uxinown has many components we may
advance along several lines simultaneously. ...The essential
thing is to use the information already gathered as a base of
operations to gather urther information.”

e "'From desire ariseth the thought of some means we have seen
produce the like of that which we aim at; and from the thought
of that, the thought of means to that mean and so continually,
till we come to some beginning within our power.' -- Thomas
Hobbes. Hobbes' words ... describe (the) basically important
(problem solving) pattern (of) regressive planning or working
backwards (that) the Greek geometers called ... analysis which
means 'backward solution.' The complementary work of execution
which proceeds from the things in our possession to the aim ...
is called, in contradiction, progressive planning or working
forward, or synthesis which means 'putting together.'"

e "...When working backward we may expect to spend most of our
time in doing clear-cut problems. When working forward we may
expect to spend much of our time in hesitating between problems
we might do or in doing problems which are no help...."

e "In some cases there is little choice. In many practical
problers the thing we want to find (to construct, to acquire cee)
is quite definite, but the things we could possibly use for
attaining our aim we scarcely know and they are impossible to
survey, there are so many of them. We can hardly have a good
reason to begin with an item in that unmanageable heap of data,
and so we are almost obliged to plan regressively.”

I-1.2 The following extract from an article by Alfred Tarski in Reference
No. 114 summarizes the philosophy of logical reasoning used in the
development of this diagram:

e "It should be observed what an extremely clementary form -~ from
the psychological point of view -- (such) reasonings assume, due
to knowledge and application of the laws of logic and the rules
of inference; complicated mental processes are ... reducible to

- 167 -
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such simple activities as the attentive observation of state-
ments ..., the perception of structural, purely external con-
nections among these statements and the execution of mechanical
transformations as prescribed by the rules of inference. It is
obvious that, in view of such a procedure, the possibility of
committing mistakes ... is reduced to a minimum."

I-2.0 Metalanguage ~- Symbolic Logic

The extract (denotea by " ") in I-2.1 telow is from Reference No. 29,
that in I-2.4 from Reference No. 112, and that in I-2.5 from Reference
No. 100, while those in I-2.2, I-2.3 and I-2.6 are from Reference No. TO.
They provide much of the logical foundation for the loglc diagram and are
the basis for the definitions, in Parsgraph 3.2, of the special logical
symbols used in it. (Parenthetical statements following each numbered
extract explain its use in this document.)

I-2 ol

e "We shall use for our (undefined) logical connectives the

following four symbols: | ;f’)
(a) ~ [read "not"] iw
() A [read "and"]
(¢) V [read "or"
(@) DO [read "implies"]

These symbols are respectively called the negation, conjunction,
disjunction, and implication symbols."

I-2 02~

e "We introduce the prlmntive idea p| q whlch may be read 'p is
incompatible with q', and it is true whenever elther or both
are false. Thus, it may be read 'p is false or q is false' or
again, 'p implies not - q' .... We now put

©

it

~ p.=.p|p
p D a. =.p | ~vg

PV a=. ~p | ~ug

g
-
"

.~ (p]a)"
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(This extract provides rigorous definitions for ~v, D, V, and
/\ -- where p.q = p A q.)

I-2.3

e "The contradictory function with argument p, where p is any
proposition, is the proposition which i1s the contradictory of
p, that 1s, the proposition asserting p is not true. This is
denoted by ~~ p (and) means the negation of the proposition p."

o "The logical sum is a propositional function with two arguments
p and q, and is the proposition asserting p or q disjunctively,
that is, asserting that at least one of the two p and q is true
(not excluding the case in which both are true). This is de-
noted by p V gq."

e "The logical product is a propositional function with two argu-
ments p and q and is the proposition asserting p and q con-
Junctively, that is, asserting that both p and q are true.
Accordingly, p.q, (i.e., p A q), means that both p and q are
true (and) it must be false that either ~up or ~uq is true.
Hence -- [p N a= ~( ~vp V NQ)]"

e "The implicative function is a propositional function with two
arguments p and g, and is the proposition that either not-p or
q is true; that is, it is the proposition ~o p WV q. Thus
if p is true, ~u p 1s false, and accordingly the only alterna-
tive left by the proposition ~vp VV q 1is that q is true....
In this sense ~nup Vv q will be quoted as stating that p
implies q, oes- The symbol employed for 'p implies q,' i.e.,
for ' ~up V q'is 'p D g.' This symbol may also be read
'if p then q'."

e "“Two propositions p and q are said to be 'equivalent' when ¢
implies q a.nd q implies p. This relation between p and q is
denoted by 'p = q.' (Thus p = q stands for (p D q) N
(q > p).)"

(The above extracts provide definitions for ~v, V , A and D ,
which are equivalent to (and possibly easier to understand than) those
provided in Paragraph I-2.2, and introduce a definition for equivalence.)

I-2.4

e "Proposition ... an expression in language or signs of some-
thing that can be believed, doubted, or denied, or is either
true or false.”

(Although this is the common "dictionary" definition of "proposition,” it
1s repeated here to ensure understending of Para.graphs I-2.5 and I-2.6
below. )
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I-2.5

e "All statements can be divided into two kinds, simple and com-
pound. A simple statement is one which does not contain any
other statement as a component part, whereas every compound
statement does contain another statement as » component part.
(Compornd statements of interest are those in which) there is a
necessary connection tetween the truth value of the compound
statement and the truth values of 1ts component statements.”

(This differentiation between simple and compound statements, i.e.,
propositions, 1s the one used in Section 3.0 and subsequently in the
loglic diagram.)

I-2.6

e "Our system begins with ‘atomic propositions.' We accept these
as a datum, because the problems which arise concerning them
belong to the philosophical part of logic, and are not amenable
(et any rate at present) to mathematical treatment. Atomic
propositions may be defined negatively as propositions contain-
ing no parts that are propositions, and not containing the
notions 'all' or 'some' ..."

e "An analysis of the paradoxes to be avolded shows that they all
result from a certain kind of vicious circle. The vicious
circles in question arise from supposing that a collection of
objects may contain members which can only be defined by means
of the collection as a whole.... The principle which enables
us to avoid illegitimate totalities may be stated as follows:
'Whatever involves all of a collection must not be one of the

~collection.'"

(The simple propositions used in this loglc diagram are "atomic proposi-
tions" as defined in this extract, except that words such as "all" or
"some" have been permitted. No consistent strategem has been used to
avoid "vicious circle" fallacies; however, there has been a subjective
attempt to do so by examination. The example of a paradox in Figure I-1
may aid in understanding the potential significance of such a fallacy.)

I am fifty years old.

I have s brown dog.

Propositions p, q and r are false.

FIGURE I-1
EXAMPIE OF LOGICAL PARADOX (Vieious Circle Fallacy)
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Inference

The extracts below, from Reference Nos. 70, 100, and 70 respectively, and
the following corollaries, define the process of inference sufficiently
for the purposes of this document:

I'B-l

I-3.2

I-3.3

"Inference. The process of inference is as follows: a
proposition "p' is asserted, and a pruposition "p implies Q"

is asserted, and then as a sequel the proposition 'q' is
asserted. The trust in inference is the belief that if the

two former assertions are not in error, the final asserilon is
not in error. ...An inference is the dropping of a true premise;
it 'is the dissolution of an implication."

"The three simplest and intuitively valid forms (of inference)
are:

Modus Ponens Modus Tollens Hypothetical lelogism
If p then g If p then q If p then q
If q then r
. 1 ~y q .
S q S. ANUD o Ifpthenr ...."

"Primitive Propositions. Some propositions must be assumed
without proof, since all inference proceeds from propositions
previously asserted.... It will be found that, owing to the
weakness of the imagination in dealing with simple abstract
ideas, no very great stress can be ilaid upon their obviocusness.
+..The following are the primitive propositions employed in the
calculus of propositions. The letters 'P,' stand for 'primi-
tive pgopgsition.' (The sign '} ' stands for 'it is asserted
that.!')

1) Anything implied by a true premise is true Py
This is the rule which justifies inference.

2) F:p V p. Do P
i.e., if (p or p) is true then (p) is true.
3) A'F tq. =2 .p V q Py,

i.e., if (q) 1s true then (p or q) is true.
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L) F:pVa D avVvry Pp,
i.e., if (p or q) is true then (q or p) is true.
5) F:pV(aVv i) DaVVr) P,
i.e., if [(p) is true or (q or r) is true] then >
[either (q) is true or (p or r) is true].
) F : g Dr.D :p \/‘cl. D .p Vr Py,
i.e., if [(q) implies (r)] then [(p or q) implies (p or r)]."
I-3.4 Corollaries
(The following stem from the definitionsz of logical functions in Paragraph
I-1.2 and the primitive propositions and definitions of inference above,
Many other corollaries can be expressed and these are only & representa-

tive set, any of which may be immediately useful or could suggest other
useful ones.)

(ADB) = (~AvBD ~UR); (A =B) = (~vA = ~UB)

[aDBVE] = [(~ABAA~AC)D AVA)] ﬂ
[AD(EBAC)] = [(~BV ~C)D~ua)] |
[A=(Bve)] = [~am(~uBA~IC)]

[A=(BAC)] = [~A=(~sBV ~C)]

And (for | = "ASSERT," and,%. = "Therefore")

F a5 Faods  } a=s A= 3B

Fa o b s I s b ~B

s B s b Ava s koA b A ’
F aD(eAc) F AD(BAC) F a=(vo) -
A FesAk~c FBvie

~ F@EAc) BN RPN o Fa

s b3 A ke
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F AD(BVC) F aD(@EvVe) b a=(BVC)
F a F (~vBAA~AVC) F a
F (3veo) o F oAua < F (Bve)

F ~As(AuBDAUA)

b [oe2m) A FfoBDeaa)]

F ~ [(~BA ~c)DAuA)
oo g’“ N[A D(BVC)]

I-4.0 Alternate Methods of Rendering Propositions

One of several valid ways to "read" +the logic diagram segment at the top
of Chart No. 1 is given in Paragraph 3.k4. (It should be noted that one
need not commit himself to any belief in the tiuth or falsity of any of
the simple propositions in this compound proposition to agree that they are
related in the manner stated. Thus, a problem may be subdivided without |
assuming things not readily evident.) I-4.l and I-4.2 below provide two
more alternate, equivalent¥*, and equally valid ways of ' 'reading" the same
diagram segment. There is no loglcal necessity that any such compound
statements be considered irue or false; however, if any one of a set of
equivalent propositions (A B ¢©)is con51dered ;alse, 1t does logically
follow that all must be considered false. Thus, "reading" a "~ compound
proposition in such alternate ways provides a powerful tool for ensuring
that communication and agreement, or disagreement, are real instead of
illusory. ‘

I-4.1

e "If it is true that - Crew members will be safe during their
orbital stay, -
then it must be true that -

e Crew members will complete their orbital stay in acceptable
mental and physical condition, - and -

e Crew members w1ll survive their orbital stay,

- and -

if it is true that -

o Crew members will survive their orbital stay - and -

*¥As defined in‘I-2.3.
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® Crew members will complete their orbital stay in acceptable
mental and physical condition,

- then it must be true that - Crew members will be safe during
their orbital stay.

I-4.2

e "If it is true that - Crew members will not be safe during their
orbital stay, -
then it must be true that -

e Crew members will not survive their orbital stay, - or -

e Crew members will 593 complete their orbital stay in
acceptable mental or physical condition,

- and - o

if it is true that -

® Crew members will not survive their orbital stay,

- Oor -

- if it is true that -

e Crew members will not complete their orbital stay in accept-

able mental or physical condition,

- then it must be true that -

® Crew members will not be safe during their orbital stay."
I-5.0 The Unordered Finitely Generated Tree

The follmi’'ng extract from Reference No. 29 provides an abstract definition
of the form in ~hich the analysis in this document is expressed. It is,

in this sense, an unordered, finitely generated tree except that in this
document a point is permitted to have more than one predecessor.

e "By an unordered tree, T, we shall mean a collection of *he
following items:

1) A set X of elements called points.

2) A function, A, which assigns to each point x a positive
integer A(x) called the level of zx.

3) A relation x Ry defined in 2 which we read 'z is a predecessor
of y' or 'y is a successor of x.' This relation must obey the
following conditions:

Ci: There is a unique point a; of level 1. This point we
call the origin of the tree.
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Co: Every point other than the origin has a unique prede-
cessor.*

C3: For any points x, y, if y 1s a successor of z, then

A(y) = A(z) + 1.

"We shall call a point x an end point 1f it has no successors;
a simple point if it has exactly one successor, and a junction
point if it has more than one successor. By a path we mean any
finite or denumerable sequence of points, beginning with the
origin, which is such that each term of the sequence (except)
the last if there is one) is the predecessor of the next. By a
maximal path or branch we shall mean a path whose last term is
an end point of the tree, or a path which is infinite.

"It follows at once from (1, C2, €3 that for any point z, there
exists a unique path P, whose last term is z. If y lies on P,
then we chall say that y dominates z, or that x is dominated
by y. If x dominates y,and x # y, then we shall say that x is
(or lies) gbove y, or that y lies below x. We shall say that x
is ecomparable with y if x dominates y or y dominates xz. We

- shall say that y is between x and z if y is above one of the

pair {x, z} and below the other.

"By an ordered tree, T, we shall mean an unordered tree together
with a function 8@ which assigns to each junction point z a
sequence @(z) which contains no repetitions, and whose set of
terms consists of all the successors of z. Thus, if 2z is a
Junction point of an ordered tree, we can speak of the lst, 2nd,
..., nth, ... successors of z (for any n up to the number of

 successors of z) meaning, of course, the 1lst, 2nd, ..., nth, ...

terms of 0(z).

"For a simple point x, we shall also speak of the successor of &
as the sole successor of x.

"We shall usually display ordered trees by placing the origin
at the top and the successor(s) of each point & below x, and in
the order, from left to right, in which they are ordered in the

- tree. And we draw a line segment from & to y to signify that

y is a successor of x.

"We shall have occasion to speak of adding 'new' points as
successors of an end point & of a given tree T. By this we
mean more precisely the following: For any element ¥ outside
T, by the adjunction of y as the sole successor of X, we mean
the tree obtained by adding y to the set 2, and adding the

© ¥#See exception in introductory paragraph.
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ordered pair [z, y] to the relation R (looked at as a set of
ordered pairs), and extending the function A by defining A (y)
= A(z) + 1. For any distinct elements y7, ..., y,, each out-
side &, by the adjunction of Y75 see+y Yy 8s respective lst, 2nd,
«+sy Bth successors of x, we mean the tree obtained by adding the
y; to X, adding the pairs [z, y; ] to R and extending N by
setting A(y;) = ... = A(y,) = A(x) + 1, and extending the
function @ by defining @(x) to be the sequence (y7, «++, yn)-

[It is obvious that the extended structure obtained is really a

tree.]

"A tree is called finitely generated if each point has only
finitely many successors. A tree, T, is called finite if T
has only finitely many points; otherwise the tree is called
infinite . Obviously, a finitely generated tree mey be infinite."
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