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BACKGROUND

As the budget deficit continues to grow, government dependent programs are being
asked to do more with less. Within the Department of Defense (DOD), the Air Force has
scaled back its acquisition activities and has instituted several programs to reduce the
size of the force. Part of this personnel reduction effort involved the KC-135.
Specifically, can the crew size in the KC-135 be reduced feasibly from four people to
three people? HQ SAC/XRH sought to answer this question, and via ASD/SDB requested
support from the Crew Station Evaluation Facility (CSEF) in a message (number
90280) dated 11 Oct 90.

The CSEF is an U.S. Air Force simulation facility that belongs to the Aeronautical
Systems Division (ASD) of Air Force Systems Command, at Wright-Patterson AFB,
Ohio. The CSEF government personnel are assigned by the Crew Systems Division
(ASD/ENEC). The facility performs human engineering evaluations in support of a
variety of System Program Offices (SPOs).

The KC-135 crew reduction issue has been addressed several times in the past.
Geiselhart, Schiffler, and lvey (1976) conducted a series of flight tests 10 assess the
feasibility of reducing crew size. A dual INS was installed in the test aircraft and
workload was prohibitively high with a three man crew in an Emergency War Order
(EWO) scenario. Schiffler, Geiselhart and Ivey (1976) reviewed task analysis
documents and conducted a series of flight tests. It was concluded that crew workload was
too high during various mission segments, hence, maintaining a four man crew was
recommended. Barbato, Madero, Sexton, Moss, and Brandt (1980), performed a mockup
cockpit design study to determine the avionics control and display criteria needed if the
crews were to successfully fly the given mission. The study incorporated reallocated
crew functions and used 1980 state-of-the-art systems including a navigation
management system, electronic horizontal situation/multipurpose displays and upgraded
avionics systems. Results indicated that the subject crews would strongly support a
reduced crew size only if the present cockpit hardware was updated and relocated.
Madero, Barbato, and Moss (1981) used prior analysis and mockup evaluations to
determine desirable and undesirable characteristics of three designs. The results of the
mockup evaluations were used to develop a "composite” configuration which was
evaluated in a full mission simulation. The simulation validated the acceptability of the
composite configuration and verified that the KC-135 mission could successfully be
accomplished using a three man crew. In shor, results from prior evaluations are
mixed. Some researchers found that workload reaches unacceptably high levels when one
crew member is eliminated, while others concluded that given the appropriate
equipment and design changes KC-135 missions are unaffected by the reduced crew size.
The present analysis effort is the first of a three-phase feasibility demonstration. Phase
Il is system design, and Phase lll, simulation, test and evaluation, is a direct resuit of
Phases | and Il




INTRODUCTION

The primary focus of this analysis phase (Phase I) was to complete a function analysis of
the four KC-135 crew positions, and recommend function reallocation including certain
automation concepts that can be integrated into a three man crew KC-135 configuration.
The function analysis was comprehensive and examined the following: the functions
performed during various phases of flight, a breakdown of the functions to the task level,
inputs needed to perform each task, equipment needed to perform the task, sensory
modality being used for task performance, control inputs and their effects, common
errors, task criticality, training required to proficiently perform each task, the time
needed to perform each function, and workload associated with each function. The
function analysis/reallocation was accomplished in three steps: (1) the construction
and validation of task listings for each KC-135 crew position, (2) the performance of
function analysis for each crew position, and (3) the reallocation of the navigator's
functions among the remaining crewmembers and automation concepts. Crews supporting
this effort flew either the KC-135A, E, or R model. Procedural differences do exist
between models, but for the purposes of this function analysis, the differences were
insignificant.

STEP 1 - TASK LISTINGS

A current task listing of alt KC-135R crew positions was collected to serve as a basis
for the entire effort.

METHOD

The CSEF obtained a listing of each KC-135 crewmember's tasks from the 93
BMW/DOS5 at Castle AFB. This task listing was constructed in the fall of 1989 and
included tasks for the KC-135 A-, Q-, and R-model aircraft. Two CSEF engineers were
sent to Castle AFB from 5 Nov to 9 Nov 90 to interview crewmembers from each crew
position in order to update and verify the task listing. Flight crew checklists and T.0.
1C-135(K)R-1 were also used to construct the comprehensive task listing for each
crewmember. The working definition of a task employed by the CSEF engineers was: “the
uninterruptible crew activities that are required for the successful completion of a
function.” The CSEF engineers interviewed five pilots/copilots, two navigators, and
seven boom operators from the 330 CFIS. The pilots/copilots averaged 2,880 hours
(standard deviation=249.0 hours) and 9.4 years flying time in the KC-135. Navigators
averaged 1,875 hours (standard deviation=176.8 hours) and 9 years, and boom
operators averaged 3,386 hours (standard deviation=933.5 hours) and 11.1 years
flying time in the KC-135. While validating the task listings, shown in Appendix A,
CSEF engineers also began the boom operator function analysis. A detailed description of
the function analysis is provided in the "Function Analysis” section.

Mission Scenario

For the task listings, function analysis, and function reallocation, a mission scenario
was provided to give the interviewers and crewmembers a realistic mission context. The
scenario used in this evaluation was developed using inputs from HQ SAC/XRH personnel,
ASD/SDB personnel, crew members from Castle Air Force Base (AFB) and Wurtsmith
AFB, and the Barbato et al., (1980) document entitled “Tanker Avionics/Aircrew




Complement Evaluation (TAACE), Phase O - Analysis and Mockup, Volume lli: Mission
Scenario." A written description of the scenario is provided below:

You are the #2 aircraft in a 2-ship Cel/MITO leaving Mildenhall. You
will be carrying support cargo and a crew chief. Your mission is to

refuel F-4s over the Baltic Sea (assume no radar returns) in confined
airspace. There is one refueling track, and a point paralle! rendezvous
will be used. The F-4s arrive late. After refueling, you head toward
Fairford, your intended racovery base. Due to weather throughout the
region, you are directed to recover to Zaragosa. After planning the divert,
the lead navigator's equipment goes out and the #2 navigator must take on
the lead navigation responsibilities. The communication level throughout
this mission is EMCON-2.

RESULTS

The task listings generated served as the basis for the function analysis; they can be
found in Appendix A.

STEP 2 - FUNCTION ANALYSIS

Function analyses for each of the four crewmembers were completed to ensure that
all of the functions required in a KC-135 mission would be taken into account and that no
crewmember would be overloaded by taking on the residual navigator's tasks.

METHOD

Two CSEF engineers were sent to Grissom AFB from 26 Nov to 30 Nov 90 to fly in two
air refueling missions, and interview crewmembers from each crew position. The CSEF
engineers interviewed nine pilots/copilots who averaged 4,430 hours (standard
deviation=1182.8 hours) and 17.2 years flying time in the KC-135. Five navigators
and four boom operators were interviewed and respectively averaged 2,721 hours
(standard deviation=1516.6 hours) and 12.4 years, and 3,372 hours (standard
deviation=1307.0 hours) and 13.8 years flight time in the KC-135. All crews were
from the 434 AREFW and 72 AREFS. The mission scenario described in the previous
method section was employed as a reference for the crewmembers. The definition of each
analysis category is given below.

Task - The actual task being performed (often a checklist item).
Modality - The modality of activity required for the task from the following listing:

Man - Manual
Vis - Visual
Aud - Auditory
Cog - Cognitive
Voc - Vocal




Criticality - Crewmembers were instructed to identify those tasks that were
critical due to effects on mission performance, potential
equipment damage, or personai safety (boom operators only).

Errors - Potential errors associated with each task. Crewmembers were
instructed to identify only those errors that had a reasonable
probability of occurrence.

Information Iin - The source of any information that the crewmember needed
to complete the task.

Error Effects - Effects of the errors that are likely to occur in the performance of a
task.

Desired Qutcome - The desired outcome of the task. This item answered the
question "why is this task completed?" (boom operators only).

Trailning - The amount of training (either no training, on-the-job training
(OJT) or formal training) each crewmember would need to perform the various
navigator tasks.

Other parts of the function analysis included a workload assessment and a training
evaluation. These efforts began with interviews of four crewmembers at Rickenbacker
AFB and ended with a workload questionnaire and subsequent data analysis.

Prior 10 the interviews, the mission was divided into 20 discrete, time-sequenced
"mission events." The mission events are listed in Table 1. Dividing the mission made
workload assessment and function reallocation more manageable. "Mission events” were
either phases of flight (i.e., takeoff), checklists (i.e., preparation for contact) or
major occurrences (i.e., mission planning). The two objectives of this effort were (1)
io collect workload and wineline data for each of the mission events and (2) to finish
collecting training data which were not completed at Grissom AFB. Four crewmembers,
one from each crew position, were interviewed. The crew averaged 3,100 hours
(standard deviation=2447.4 hours) and 12.8 years flying time in the KC-13S.

Workload data were collected for each crew position using the 10-point modified
Cooper-Harper scale shown in Figure 1 (Boff, Kaufman & Thomas, eds, 1386). Each
crewmember was given a comprehensive task list for his crew position so he or she
could reference the list to see what tasks were performed for that mission event. Each
crewmember rated the level of workload for each mission even, as a function of his/her
own experience.

Following this effort at Rickenbacker AFB, more workload data were solicited from
personnel of the 330 CFIS at Castle AFB. A questionnaire was administered to document
the workload level of each crew position and mission event. Based upon a recommendation
received at Rickenbacker AFB, the last three mission events were combined and titled

*after landing”; thus, there were now 18. evems instead of the original 20. The CSEF
received 18 completed questionnaires ffom Castle AFB: Ten from pilots/copilots, four
from navigators and four from boom operators. A copy of the questionnaire and ratings
description are provided in Appendix C.

To asceriain potential training requirements, the pilot, copilot and boom operator were

given a navigator task list and asked to indicate the type of training (no training, OJT or
formal training) that would be required before the crewmember could perform

4




1. MISSION PLANNING

2. SQUADRON/BASE OPS AND COMBAT CREW DUTIES
3. POWER OFF/WALK AROUND INSPECTION
4. POWER ON INSPECTION

5. STARTING ENGINES AND BEFORE TAX!
6. TAXI

7. BEFORE TAKEOFF

8. TAKEOFF

9. CELL JOIN UP

10. CRUISE #1

11. PREPARATION FOR CONTACT

12. AIR REFUELING

13. POST AIR REFUELING

14. CRUISE #2

15. PLAN DIVERT

16. DESCENT

i7. APPROACH AND LANDING

18. AFTER LANDING*

19. TURN OFF EQUIPMENT*

20. MAINTENANCE DEBRIEF, ETC.*

*For timeline development and workload assessment, mission
events 18-20 were combined into 1 event entitled "AfRter Landing”

Table 1. The 20 defined mission events.
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each task. The navigator's opinion of which crewmember would be best suited to perform
each navigator task was also solicited, as well as the associated amount of training
required. These data were used to make general statements about new training
requirements for each crewmember.

RESULTS

The result of the function analysis was a completed function matrix (example in
Appendix B). The matrices served as a common reference point for members of the
function reallocation team.

Figure 2 shows each crewmember's workioad as a function of mission event. Figure 3
shows the average workload ratings for the pilot, copilot, and navigator as a function of
mission event. The boom operator was not considered in this average because most of the
navigator functions were not going to be reallocated to the boom anyway. Takeoff, cell
join-up, cruise #1, preparation for contact, air refueling, planning a divert, descent,
and approach and landing yielded relatively high mean workload ratings. Individual
workload graphs were used during the function reallocation to prevent overloading any
crew position and are shown in Figures 4-21.

Some experienced crewmembers know how to perform a few of the true navigator
functions already, but because experience levels vary from crew to crew, a more
structured approach to reallocating navigator functions is required. This structured
approach leads to additional training needs. These training needs are addressed below in
very generic terms.

Generally, the copilots and boom operators felt their present jobs allowed them to
pick up the navigator functions, if necessary, without causing serious workload
problems. Many of these functions could be performed proficiently after OJT, while
others, such as radar tasks, would require additional formal training. Copilots were
given all tasks associated with radar.

STEP 3 - FUNCTION REALLOCATION

A function reallocation was conducted in an attempt to distribute navigator functions
among the remaining crewmembers in such a way that no one crewmember would be
overworked. By referencing the function analyses, the navigator tasks that still
pertained to a three-man crew could be distributed to the remaining crewmember(s)
that could best handle the additional workload.

METHOD

The function reallocation was conducted in a series of round table meetings over a 3-
day period. Participants in the working group included CSEF, ASD/SDBA, and SACSO
personnel. Three members of this working group were pilots (two of which were KC-
135 pilots). Two working group members were navigators (one KC-135 and one B-
52). Each participant was provided copies of the function and workload analysis results,
a copy of the mission scenario, a list of available technologies for automation, and a list
of functions for each crew position. As each function was reallocated, its impact on the
recipient of the function was assessed to assure that the crewmember would not become
overworked. Each navigator function was either allocated to another crew member,
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allocated to a proposed automation concept or deemed as no longer necessary and removed
from the list.

RESULTS

The following results describe the reallocateu functions for each crew position by
mission event. Those functions allocated to automation concepts are inciuded at the end of
this section. The three-crewmember task listings for each crew position can be found in
Apr .ndix D. All tasks strictly concerning the navigator (i.e., navigator strap-in, oxygen
system tasks, etc.) were deleted from the task listings.

The following section provides a baseline for the reallocated functions. This baseline
will undoubtedly be modified as the systems and subsystems are maturing ihrough the
design, and test and evaluation phases.

Mission Planning (Event 1)

Figure 4 shows each crewmember's workload during mission planning. The navigator
and boom operator have the highest workload rating during this event. The boom
operator has the responsibility of loading cargo onto the aircraft. Cargo loading is a
workload intensive period for the boom operator, consequently the navigator's mission
planning tasks were reallocated to the pilot and copilot. Most of the navigator's work
during this event involved chart and flight plan document preparation.

Functions Reallocated to the Pilot:

Complete briefing guide

Complete correlation sheet

Complete scheduling blocks of mission accomplished report (MAR)

Review and study FLT Info Pubs (FLIP) and general planning requirements
Conduct crew flight briefing

Check Form 200 and chart for accuracy

Functions Reallocated to Copilot:

Select correct charts

Develop route of flight to meet mission timing
Place special use and space data on chart

Annotate highest terrain and obstructions on chart
Annotate level off point

Annotate ADIZ entry point (if applicable)
Pre-determine radar targets at action points

Functions Reallocated to Boom Operator:
None

Functions Eliminated:
Plot celestial navigation leg on charts

Place air refueling data on chart
Complete mission paperwork (mission review worksheet, pre-comp sheets)
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Complete Form 200
Fill out known information on in-flight log
Determine where celestial observation will take place

Justification for eliminating functions: The charts and mission paperwork
were deleted given the assumption of a navigation database and a data transfer system,
The mission paperwork and Form 200 will be automated, air refueling data will be
automated in the navigation system via the navigation database. Since celestial
navigation will not be used, no navigation legs or points for celestial observations need
be selected or annotated on the charts.

Squadron/Base Operations and Combat Crew Duties (Event 2)

Squadron/base operations and combat crew duties typically begin approximately two
hours before take-off time. Crew workload is very low (see Figure 5).

Functions Reallocated to the Pilot:

Synchronize crewmember's watches (time hack)
check receiver status
Check aircraft parking spot

Functions Reallocated to the Copilot:
Check flight schedule for changes
Check weather for impact on mission timing
Pick up KY-58
Check for departing and landing airfield pages
Functions reallocated to the Boom Operator:
Check KIK-18
Functions Eliminated:

Review approach plates and enroute charts
Pick up required inflight publications

Justification: Since the navigator is no longer a crewmember, and assuming a
navigation database is available, his duties of reviewing the mission and picking up
inflight publications are no longer necessary.

* If a mission change occurs, such as a fuel load change, then some copilot
functions would have to be picked up by the pilot because the copilot would
have to recompute take off data, etc.

Power Off/Walkaround Inspection (Event 3)

Again crew workload is very manageable (see Figure 6). The pilot briefs the crew
prior to their boarding the aircraft, and then walks around the aircraft inspecting the
exterior surfaces and equipment. The copilot and navigator are seated in their positions
ensuring that all switches are correctly set. The boom operator preflights the cargo
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compartment, the boom operator's compartment and performs miscellaneous preflight
procedures.

Functions Reallocated to the Pllot:

None
Functions Reallocated to the Copilot:

Take out navigation publications

Set IFF master switch off

Set mode 4 code switch to A or B (as required)
Set mode enabling switches QUT

Set mode 4 on/out switch ON

Set mode 3/A code selectors to all Os

Check MSU-INS mode setectors off

Check CDU power switch in NORMAL or AUX
Set FSA/CAS power switch off

Set search radar FTC switch OFF

Set IAGC switch off

Set PATT switches as desired

Set bearing switch as desired

Set STC dial full counterclockwise

Set stab switch off

Set gain control full counterclockwise

Set heading select knot to local magnetic variation
Set scan switch OFF

Set test meter switch to "Mag"

Set range switch to 3-30/5

Set function switch OFF

Set radar pressurization control switch to ON
Set pulse width switch (as required)

Set code selector switches (as required)

Set radar intensity control knob fully counterclockwise
Set range control knob fully clockwise

Functions Reallocated to Boom Operator:

Check portable oxygen bottle

Check cleanliness, general condition, and stored in normal position
Check for pressure approximating 300 PSI

Check altitude selector knob in NORMAL position

Service portable oxygen bottle (if required)

Replace portable oxygen bottle

Ensure oxygen supply lever OFF

Functions Eliminated:

Take out navigation charts and equipment

Ensure celestial tables and air almanacs on-board and current
Set APN 218 Doppler switch 1o OFF

Check MSU-DNS mode selectors OFF

Set search radar range delay switch OFF
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Justification: The navigator's charts, equipment, and celestiai referenées should
no longer be necessary. The DNS is assumed deleted.

Power On_inspection (Event 4)

Workload for each crewmember is shown in Figure 7. The pilot and copilot
are seated inspecting switches, radios, flight controls, and display accuracy. The
navigator, also seated, checks navigation equipment and inserts waypoint data. The boom
operator continues checking the cargo compartment, the boom operator's compartment
or finishes miscellaneous tasks.

Functions Reallocated to the Pliot:

Perform INS system prefiight procedures (pilot or copilot)
Check INS status panel (pilot or copiliot)

Set MSU-INS mode selectors to ALIGN (pilot or copilot)

Insert INS present position

Set altimeter to correct barometric pressure (pilot or copilot)
Verify waypoints (pilot or copilot)

Read waypoint data

Functions Reallocated to the Copilot:

Perform INS system preflight procedures (pilot or copilot)
Check INS status panel (pilot or copilot)

Set MSU-INS mode selectors to ALIGN (pilot or copilot)

Tum FSA/CAS power switch ON

Insert INS present position (pilot and copilot)

Set IFF mixer switch as desired

Set IFF antenna switch to BOTH

Set RAD-TEST/MON switch to OUT

Set IFF master switch to NORMAL test modes, 1, 2, 3/A and C
Check Mode 4 light outset master switch to STANDBY

Set Mode 1, 2, 3/A and C switches as required

Set Mode 1, 2, and 3A codes as required

Set Audio/Light switch as required

Set RAD-TEST/MON switch as desired

Turn APN-59 function switch to STBY

Set altimeter to correct barometric pressure (pilot or copilot)
Input waypoint data

Verify waypoints (pilot or copilot)

Functions Realiocated to Boom operator:
Encode Mode 4
Load KY-58
Request authentication and launch message from command post
Respond with correct authentication
Functions Eliminated:

Check N-1 compass latitude correction pointer OFF
Set N-1 compass 10 correct MAG heading
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Center annunciation pointer

Accomplish GRID check

Perform DNS system preflight procedures
Check Doppler status panel

Set MSU-DNS mode selectors to ALIGN
Tum APN-218 mode selector to LAND
Perform bit test

Turn APN-218 mode selector to OFF
Insert DNS present position

Compare altimeter setting with field elevation
Accomplish DNS interface test

Accomplish INS interface test

Insert TACAN data

Check sextant mount

Check sextant desiccant

Check averager

Check sextant alignment

Observe a celestial precomp

Resolve sextant accuracy

Remove and stow sextant and stool

Justification: With new navigation equipment, N-1 compass procedures and the

grid check should no longer be necessary. The DNS is assumed deleted. TACAN data should

be included in the navigation database. The sextant check is no longer necessary since

celestial navigation will not be accomplished.

Starting Engines and Before Taxl (Event 3)

Crewmember workload during the start engines and before taxi event are shown in

Figure 8. Only moderate workload was induced.

Functions reallocated to the Pilot:

None
Functions reallocated to the Copilot:

Set INS system to NAV mode

Check for at least one generator on line
Set IFF master switch to STANDBY

Turn search radar 1o STANDBY

Set radar/rendezvous beacon as required
Perform warning and indicator light test
Check receiver status

Ensure taxi clearance received

Functions realiocated to the Boom operator:

Turn oxygen system ON

Functions sliminated:

Set DNS system 1o NAV mode
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Monitor engine start
Tum APN-218 Doppler mode selection ON

Justification: The DNS is assumed deleted.
Iaxi (Event 6)

Figure 9 shows that crewmember workioad was very manageable during Taxi. All
navigator functions performed during this event were either eliminated or reallocated to
the copilot.

Functions resliocated to the Pllot:
None

Functions reallocated to the Copilot:
Set search radar function switch to SEARCH
Adjust radar intensity control
Adjust heading mark intensity control
Set scan switch as desired
Set stabilization switch to ON
Fine-tune radar
Check beacon capability
Ensure departure clearance is received
Perform weather scan

Functions realiocated to the Boom operator:
None

Functions eliminated:
Perform radio procedures

Justification: This function was for the navigator only.

Before Takeoft (Event 7)

At this point in the mission each crewmember is accomplishing last minute
tasks before takeoff. Workload is low (see Figure 10).

Functions reallocated to the Pliot:

None
Functions reallocated to the Copilot:

Set radar/rendezvous beacon (as required)
Set IFF (as required)
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Functions reallocated to the Boom Operator:
None
Functions eliminated:

None
Iakeoft (Event 8)

Takeoff is a very intense event, and consequently workload is high (see Figure 11)
for the pilot and copilot who are flying the aircraft, and for the navigator who is busy
trying to skin paint the lead aircraft using radar.

Functions reallocated to the Pilot:
Monitor lead aircraft for MITO timing (Pilot and Copilot)
Functions reallocated to the Copilot:

Monitor lead aircraft for MITO timing (Pilot and Copilot)
Perform initial climb-out procedures i.e. skin paint lead aircraft

Functions reallocated to the Boom Operator:

Record take-off time
Monitor aircraft instruments

Functions eliminated:

Ensure positive rate of climb
Ensure gear up
Ensure flaps raised

Justification: The pilot and copllot aiready ensure these tasks are performed.

Cell Join Up (Event 9)

Figure 12 shows cell join up is a high workioad event for the pilot, who
is flying, and for the navigator who is communicating on the radio and with
the pilot, as well as trying to acquire the lead aircraft on radar. These communication
and radar related functions were reallocated to the copilot for two reasons: (1) Copilot
workioad is low and (2) The radar equipment will be available within the copilot's
workspace envelope.

Functions reallocated to the Plict:

Ensure correct altitudes are flown

Ensure correct headings are flown

Perform climb ahitude procedures

Perform after takeoff checklist procedures

Monitor interphone and radios (pilot, copilot and, boom operator)
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Functions realiocated to the Copllot:

Direct pilot into enroute formation

Use all available equipment to effect join up

Iinform pilot of other aircraft's position

Ensure level off in altitude block

Acquire lead aircraft on radar

Make departure call

Monitor departure being flown :
Make 2,000' prior to level off call

Make 1,000" prior to level off call

Monitor interphone and radios (pilot, copilot and, boom operator)

Functions realiocated to the Boom Operator:

Check IFF mode 4 caution light off
Monitor HF after passing out of home station UHF range during Alpha monitor periods
Monitor interphone and radios (pilot, copilot and, boom operator)

Functions eliminated:

Reset altimeter at transition altitude

Ensure oxygen requirements are met

Ensure oxygen is ON and at 100% when agircraft is above 10,000’
Ensure oxygen is readily available above FL250

Record level off time

Monitor interphone and COMM radios from takeoff

Justification: The level off time should be recorded by the flight data recording
system. The remainder of the functions are performed by each crewmember
individually.

Cruise #1 (Event 10)

This event typically involves celestial navigation which is the primary reason why
the navigator's workload rating was above 8 (see Figure 13). For the other
crewmembers this is not a workioad intensive event.

Functions reallocated to the Pillot:
Monitor UHF command post/cell frequency (pilot, copilot, and boom operator)

Monitor UHF air traffic control frequencies (pilot, copilot, and boom operator)
Monitor HF giant talk during alpha monitor period (pilot, copilot, and boom operator)

Update IFF mode 3a as required (pilot and copilot) .

Monitor APN 59 radar (pilot and copilot)
Monitor navigation radio aids (pilot and copilot)

Keep aircraft within 10 NM of track .

Direct aircraft to avoid thunderstorms by 20 NM at or above FL230 (pilot
and copliot)

Compute "alter heading" and ETA to turn

Perform dead reckoning (DR) navigation

Direct aircraft along planned route to coast end poinVADIZ

Accompilish control time to air refueling control point
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Monitor equipment for malfunction (pilot and copilot)
Set IFF as required

Track aircraft position (pilot and copilot)

Perform CELL formation

Perform station keeping duties

Monitor radar for skin paint or beacon

Functions reallocated to the Copllot:

Complete Comm log

Request and record UHF traffic

Accomplish HF contact

Record HF traffic

Monitor UHF command post/CELL frequency (pilot, copilot and, boom
operator)

Monitor UHF air traffic control frequencies (pilot, copilot and, boom
operator)

Monitor HF giant talk during Alpha monitor period (pilot, copilot and, boom
operator)

Update IFF mode 3A as required (pilot and copilot)

Monitor APN 59 radar (pilot and copilot)

Monitor navigation radio aids (pilot and copiiot)

Direct aircraft to avoid thunderstorms by 20 NM at or above FL230 (pilot and
copilot)

Set equipment as required for specific navigation leg

Take coast out fixes

Complete log wark on form 200

Monitor equipment for malfunction (pilot and copilot)

Perform over water navigation

Update and monitor INS as required

Set IFF as required (pilot and copilot)

Track aircraft position (pilot and copilot)

Use all navigation aids to monitor position within 20 NM of track

Update ETAs to pilot as necessary for HF position report

Functions reallocated to the Boom Operator:

Monitor UHF command post/CELL frequency (pilot, copilot, and boom
operator)

Monitor UHF air traffic control frequencies (pilot, copilot, and boom
operator)

Monitor HF giant talkk during Alpha monitor period (as applicable) (pilot,
copilot, and boom operator)

Functions eliminated:

Update DNS position

Update INS position

Accomplish in-flight log entry requirements

Record aircraft position and time at all planned turn points
Record aircraft position at least once every 30 minutes
Prepare for celestial navigation

Ensure celestial navigation clearance is obtained

Start celestial navigation
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Record accurate start position and time
Accomplish celestial pre-comps (SACF 289)
Resolve MPP/FIX

Set APN-218 to SEA

Justification: The DNS Is assumed deleted, as is the need for celestial navigation.
Update of the INS will be automatic via the navigation computer or by copilot radar
fixing. In-flight log entries will be accomplished by the flight data recording system.

Preparation for Coniact (Event 11)

All crewmembers experienced high workload during this event. The navigator
ensured rendezvous times were met, performed orbit holding procedures, and performed
the rendezvous. The pilot accomplished the preparation for contact checklist, and the
boom operator prepared for air refueling. Ailthough not shown in Figure 14, Copilot
workload can be very high during preparation for contact. Copilots typically
communicate with air traffic controllers and begin determining the amount of fuel to
officad, from where the fuel will be off-loaded and the number of pumps to use during
the off-load. For newer copilots, accomplishing all of the necessary functions prior to
contact with the receiver is impossible. So there is concern about realiocating navigator
functions to the copilot.

Functions reallocated to the Pilot:

Set equipment as required for rendezvous (pilot and copilot)
Perform station keeping duties (pilot and copilot)

Set assigned radio frequencies (pilot and copilot)

Monitor radios (pilot and copilot)

Establish radio contact with receiver as required

Obtain receivers information as required

Relay tanker information as required

Establish offset

Accomplish Automatic Direction Finder (ADF) Check if applicable
Monitor echelon position

Place beacon to STBY as required (pilot and copilot)

Initiate overrun procedures (pilot and copilot) .

Set equipment as required for contact (pilot and copilot)
Ensure rendezvous time is met

Perform orbit holding procedures

Functions reallocated to the Copiiot:

Set equipment as required for rendezvous (pilot and copilot)
Perform station keeping duties (pilot and copilot)

Set assigned radio frequencies (pllot and copilot)

Monitor altitude (pilot and copilot)

Ensure ATC clearance to air refuel received

Accomplish positive beacon 1D (if applicable)

Start timing

Place beacon to STBY as required (pilot and copilot)

Initiate overrun procedures if applicable (pilot and copilot)
Set equipment as required for contact (pilot and copilot)
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Functions reailocated to the Boom Operator:
None
Functions eliminated:

Conduct point parallel rendezvous
Instruct pilot to turn at turn range and give a time to turn

Justification: Point parallel rendezvous and turn range information should be
accomplished via commands from the navigation system.

Air Refueling (Event 12)

Figure 15 clearly shows that workload is high for the entire crew. Because the
KC-135 and receivers are in such close proximity during air refueling, the pilot really
has to concentrate and maintain airspeed, altitude, and attitude to avoid a mishap. The
copilot performs the fuel transfer functions and monitors the aircraft's center-of-
gravity, which is crucial. The boom operator performs contact procedures, and the
navigator performs peripheral air refueling functions such as recording the amount of
fuel transferred and the number of contacts made, as well as monitoring radios. The
navigator becomes much more involved if refueling occurs in an anchor area because
navigating in an anchor area is more difficult and using radar to skinpaint the receiver
is necessary.

Functions reallocated to the Pilot:

Monitor CELL formation (pilot and copilot)

Tune radar for optimum picture (pilot or copilot)

Alter aircraft as necessary to maintain course within 1ONM of cleared course
Monitor and update navigation systems (pilot and copiiot)

Monitor interphone and radios (pilot and copilot)

Monitor altitude (pilot and copilot)

Functions reallocated to the Copilot:

Record air refueling data

Record number of contacts

Record amount of fuel transferred

Monitor CELL formation (pilot and copilot)
Tune radar for optimum picture (pilot or copilot)
Keep pilot advised of position

Maintain ATC clearance requirements

Monitor and update navigation systems

Monitor interphone and radios (pilot and copilot)
Set APN-69 1o OPERATE

Monitor altitude

Functions reallocated to the Boom Operator:

None
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Functions eliminated:
Configure radar to skinpaint receiver at bottom of air refueling block
Justification: "Configure radar to skinpaint receiver at bottom of air refueling
block” is a breakaway procedure. Having to do this during air refueling would cause
excessive workload. Therefore, the receiver should ensure lateral clearance
immediately after disconnect so no skinpaint would be necessary.
Post Air Refueling (Event 13)

Following air refueling, each crewmember completes the post air refueling checklist.
The boom operator has the highest workload (Figure 16) as he retracts, stows and
latches the boom, closes the sighting door and ensures the ruddervators are locked.
Functions realiocated to the Pllot:

Monitor radios (pilot and copilot)
Functions realiocated to the Copilot:

Set radar/rendezvous beacon to OFF (if required)
Monitor radios (pilot and copilot)

Functions reailocated to the Boom Operator:
Open fuel tank circuit breakers as required
Functions eliminated:

None
Cruise #2 (Event 14)

Figure 17 shows that only the navigator's workload was high during cruise; however,
assuming celestial navigation becomes obsolete, workioad would be drastically reduced.
in fact, all navigation functions are eliminated during this phase except "assume CELL
lead navigation responsibilities,” which the pilot or copilot would do.

Functions realliocated to the Pllot:

Assume CELL lead navigation responsibilities (pilot or copilot)
Functions reallocated to the Copliot:

Assume CELL lead navigation responsibilities (pilot or copilot)
Functions reallocated to the Boom Operator:

None
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Functions eliminated:
Terminate celestialover water navigation
Accompiish final DR position and announce ETA to coast in

Accomplish coast in fix
Terminate celestial navigation clearance

Check N1 and J4 compass heading

Justification: Actual navigation functions will be accomplished by the navigation
system. No celestial navigation will be used.

Plan Divert (Event 13)

Planning a divert is workload (see Figure 18) intensive for the navigator because a
new route of flight, distance traveled and time required must be determined. Workioad
is high for the copilot who must compute the fuel required for the divert. As aircraft
commander, the pilot must oversee these activities to ensure a logical and safe route of
flight given the amount of fuel available.

Functions reallocated to the Pllot:
None

Functions reallocated to the Copllot:
Compute distance and time

Functions reallocated to the Boom Operator:
None

Functions eliminated:

Prepare chart

Justification: Chart work should be unnecessary because the alternate routes of
flight should be in the navigation system. The copilot will have to type in an alpha-
numeric identifier of the diversion base and the system should provide the best route of
flight as well as time and fue! required.

Descent (Event 16)

Figure 19 depicts the workioad for each crewmember during descent. The pilot
generally just flies the descent, while the copilot accomplishes the descent checklist.
The navigator reviews the penetration, approach, highest terrain, emergency airfields
and so on.

Functions reallocated to the Pillot:
Review penetration and approach (pilot or copilot)
Review highest terrain (pilot or copilot)

Review emergency airfields (pilot or copilot)
Review special use airspace (pilot or copilot)
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Monitor aircrew terminal information service (ATIS) (pilot or copilot)
Ensure approach clearance received (pilot or copilot)

Make "2,000' prior to assigned altitude® call (pilot or copilot)

Make "1,000' prior 1o assigned altitude" call (pilot or copilot)

Functions reailocated to the Copliot:

Review penetration and approach (pilot and copilot)

Review highest terrain (pilot and copilot)

Review emergency airfields (pilot or copilot)

Review special use airspace (pilot or copilot)

Monitor aircrew terminal information service (ATIS) (pilot or copilot)
Ensure approach clearance received (pilot or copilot)

Make "2,000' prior to assigned altitude” call (pilot or copilot)

Make "1,000' prior to assigned altitude”™ call (pilot or copilot)

Monitor weather reports

Functions realiocated to the Boom Operator:

Set altimeters
Contact command post

Functions eliminated:

None

Approach and Landing (Event 17)

Approach and landing is a very critical phase of flight, hence as Figure 20 shows pilot
and copilot workload is high. Most of the reallocated navigator functions went to the
boom operator, with a few going to the pilot and copilot.

Functions reallocated to the Pilot:

Scan for traffic (pilot, copilot, and boom operator)
Perform go around as required
Monitor landing roll out/ground speed (pilot and copilot)

Functions reallocated to the Copilot:

Ensure altitude restrictions are met

Monitor approach

Monitor radios (copilot and boom operator)

Monitor timing as required

Scan for traffic (pilot, copilot, and boom operator)
Ensure missed approach procedures are accomplished
Make required altitude calls

Monitor landing roll out/ground speed (pilot and copiiot)

Functions reallocated to the Boom Operator:

Monitor radios (copilot and boom operator)
Scan for traffic (pilot, copilot, and boom operator)
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Check flap setting

Check gear position down

Check pilot approach speed (as required)
Check fuel panel

Advise pilots of any hazards noted

Record time

Functions eliminated:

Perform instrument approaches

Perform airborne radar directed approach (if required)
Configure radar

Direct descent as published (as required)

Justification: Instrument approaches shouid be included in the navigation database
and displayed (at least) to the copilot. An airborne radar approach display shouid be
available 1o the copiiot for him to direct the pilot in airborne radar approaches.

After lLanding (Event 18)
Figure 21 clearly shows that crew workload during the after landing phase was low.
Functions realiocated to the Pilot:

Turn INS MSU switch OFF after parked (pilot and copiiot)

Assist in aircraft offload (as required) (pilot, copilot, and boom operator)
Offioad flight equipment (pilot, copilot, and boom operator)

Assist in off-loading passengers/personnel (pilot, copilot, and boom operator)
Relay INS accuracy check information

Functions reallocated to the Copilot:

Set mode 4 code switch (as required)
Set mode 4 on/out switch OUT

Set IFF master switch OFF

Set gain control CCW

Set intensity control CCW

Set heading marker control CW

Set scan switch OFF

Set stab switch OFF

Set function switch OFF

Set APN-69 control panel OFF (if required)
Select way point for INS accuracy check
Press hold key

Record latitude and longitude coordinates
Press hold key

Load pure present position

Load airplane actual position

Set data selector to DIST/TIME

Press WY PT CHG key

Press 1 and 2 keys in

Record distance from lafl-hand data display
Press clear key
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Turn INS MSU switch OFF atter parker (pilot and copilot)

Set (FF/SIF (as required)

Set mode 2 code (as required)

Set FSA/CAS power OFF

Assist in aircraft offload as required (pilot, copilot, and boom operator)
Offioad flight equipment (piiot, copllot, and boom operator)

Assist in offload of passengers/personnel (pilot, copilot, and boom operator)

Functions reallocated to the Boom Operator:

Monitor radios

Record flight time

Zeroize code in KIK-18 and KY-58

Assist in aircraft offload as required (pilot, copilot, and boom operator)
Offioad flight equipment (pilot, copilot, and boom operator)

Assist in offioad of passengers/personnel (pilot, copilot, and boom operator)
Enter navigation systems maintenance discrepancies into Form 781

Tumn in comm kit, KIK-18, KY-58 and FLIP publications

Functions eliminated:

Turn APN-218 system OFF

Tum DNS MSU switch OFF

Calculate nav accuracy

Complete SAC Form 157

Turn In navigation mission paperwork

Justification: The DNS is assumed deleted. Navigation accuracy should be
calculated by the data transfer system. Mission paperwork will be completed by the
flight data recording system and the data transfer system.

Eunctions Realiocated to Automation Concepts (All Mission Events)

Navigstion Functions:

Navigate by Dead reckoning

Update navigation systems (INS, radar, compasses, etc.)

Update estimated time of arrivals (ETAs) for pilot HF reports

Perform orbit hoiding procedures via commands to the pilot (orbital pattern
displayed)

Computation of distance, time, fuel, and route of fiight for waypoints and
divert airfields

Mission paperwork (Form 200, Inflight Log, etc.)

Record significant mission events (waypoints, refuelings, 30-min updates,
etc.)

Provide station keeping information and commands

Alr Refueling Functions:
Calculate air refueling control time (ARCT) to air refueling control point (ARCP)
Command true airspeed (TAS) to make timing for ARCP or waypoints (ADIZ)

Command track to make timing for ARCP or waypoints (ADIZ) within
designated corridor
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Conduct rendezvous (point parallel, etc.)

Perform orbit holding procedures via commands to the pilot (orbital pattern
displayed)

Compute tum range and offset, time to turn, and range with copiiot Input of
receiver airspeed, track, and altitude

Mapping of anchor point and refueling track on pilot's dispiay for air
refuelings using anchor points

Track receiver aircraft on radar

Departure/Approach Functions:

Commands for navigation to initial approach fix (IAF) when entered into
the flight mission computer (FMC)

Provide approach and standard instrument departure (SID) information and
commands

Provide ability for airborne radar approach

CONCLUSION

The objectives of this effort were to complete a function analysis of the four KC-135
crew positions and to recommend function reallocations and automation concepts that can
be integrated into a three-man crew KC-135 cockpit configuration. The effort began at
Castle AFB where task listings for each crew position were validated. The function/task
lists were then refined iteratively at Grissom AFB and Rickenbacker AFB. At the same
time, data were collected concerning inputs, equipment, sensory modality, workload,
control activations and task errors . Eighteen mission events were selected spanning
from mission planning to after landing. Additional workioad data were collected for each
of these 18 events. Using the function analysis and the workload data, KC-135
crewmembers and CSEF engineers spent three days reallocating all navigator functions
among the remaining crewmembers or automation concepts. The results of the function
reallocation and requirements of certain automation concepts will be used by the CSEF
cockpit design team during development of a three-man crew KC-135 cockpit
configuration.

Throughout this effort, concern was expressed about removing the navigator from the
KC-135; from the loss of "another set of eyes in the cockpit,” to the increased training
of the three remaining crewmembers. Replacing the navigator will be an automated
system and a copilot whose primary role will be navigation. In essence the copilot is
being replaced by a navigator who can fly the aircraft. The boom operator will have to
take a more active role in the positive control of the aircraft and its systems. No longer
will both pilots have the sole task of piloting the aircraft. Both must have the ability and
training to share the navigation role, possibly switching roles while in flight. The little
"free” time that a four-man KC-135 crew had will grow smaller, while overall reliance
on automated systems, particularly navigation systems, will have o increase.

3t




DISCUSSION

A three-man crew KC-135 should be capable of maintaining the flexibility and
capability of the four-man crew KC-135, but only at a price of more automated and
integrated systems, an overall increase in flight crew workioad and increased aircrew
training.

SYSTEM AUTOMATION

The systems most in need of automation involve the navigation functions and mission
planning/execution paperwork. A system integrating these two functions would be the
best solution since they are, to a great extent, concerned with the same information. The
function of navigation should be automated, as much as possible, so pilots will only have
to monitor the system and respond to its command indications. However, the aircrew's
ability to input information or select navigation information sources should not be
abridged. The system should be mechanized to allow for fixtaking and navigation source
selection to assure aircrew control of navigation under degraded modes of operation. An
automated system for mission planning/execution paperwork feeding directly into the
aircraft's navigation system and mission computer could reduce some of the workload
associated with crew reduction, while increasing the flexibility of the link between
mission planning and execution.

CREW WORKLOAD

The workload of a three-man crew will be higher than that of a four-man crew,
without extensive redesign of the cockpit and flight controls. Since the scope of this
effort included minimum impact on the existing KC-135 cockpit while maintaining the
system's capabilities, the function reallocation team attempted to maintain the crew
workload at a "manageable” level. Requiring the same functions be completed in the same
amount of time by a reduced number of crewmembers cannot escape an increase in
overall crew workload without automating several navigator functions.

AIRCREW TRAINING

Aircrew training will have to be increased to account for the additional crew duties
levied upon the remaining crewmembers. All crewmembers should be trained on the
new systems that will be implemented, as well as in navigation theory and practice.

RECOMMENDATIONS

The following are the CSEF's recommendations for the aircraft systems that would
meet the requirements of the functions allocated to the automation concepts. These
recommendations have been structured for use by the CSEF cockpit design team in their
effort to develop a three-crewmember KC-135 conceptual cockpit design for simulation

purposes.
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PILOT/COPILOT

Throughout the function reallocation the pilot was defined as the pilot actually flying
the aircraft at any given time. The copilot was defined as the non-flying pilot. Thus,
both pilots should be able to take on either role at any given time. Navigation tasks are
considered the responsibility of the copliot. Several control panels (IFF, radar, etc.)
will need to be moved, duplicated, or made accessible through the controVdisplay units
(CDUs) to provide access to both pilots.

SWITCH/DISPLAY RELOCATIONS

Switches and displays found on the navigator's station that will require activation or
monitoring in a new mechanization should be moved to a position accessible to one or
both of the pilots (navigation systems power switches, warning lights, etc.).

SECRET DOCUMENTATION

Secret documentation should be positioned in a place accessible to all crewmembers.

DOPPLER NAVIGATION SYSTEM
The Doppler navigation system should be removed.
CELESTIAL NAVIGATION

Celestial navigation should no longer be a requirement.

FLIGHT DATA RECORDING SYSTEM

A flight data recording system should be instalied to take the place of the navigator's
log.

DUAL INERTIAL NAVIGATION SYSTEMS (INS)

Dual Inertial Navigation Systems were considered necessary for system navigation
accuracy.

GLOBAL POSITIONING SYSTEM (GPS)
The aircraft should be equipped with receivers for the GPS.

NAVIGATION DATABASE

The aircraft should have a navigation database onboard, either totally indigenous or
merely a host system for a data transfer system. This navigation database shouid, as a
minimum, include the three-, four- and five-letter identifiers and corresponding
information of all navaids, refueling tracks, anchor areas, and airfields near the route of
flight (location, elevation, frequencies, runway lengths, etc.) as well as waypoint
information. Other useful information include: Location and pertinent information on
restricted airspace (area, dates, times, altitudes, etc.), standard instrument
departure/approach information (turnpoints, IAFs, frequencies, MDAs, etc.), and
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preplanned radar fix information (location, elevation) that could be loaded via the data
transfer system.

DATA TRANSFER SYSTEM (DTS)

The DTS should include automated flight plans, takeoff and landing data, navigation
information (Form 200), fuel information, and weight and balance information that can
be transfered to the aircraft navigation database. Information updates (Notes To Airmen
(NOTAMSs), Flight Information Publications (FLIPs), Crew Information Files (CIFs))
shouild automatically update information on navaids, airfields, restricted airspace, and
other database entries.

NAVIGATION SYSTEM

The navigation system should be capable of integrating all navigation information
(navalds, INS, GPS, radar) for a navigation solution. Updating should be virtually
instantaneous so the aircraft corrects for track automatically when in autopilot modes or
gives commands for return to track in manual modes. Weather avoidance modes should
allow the copilot to either enter the new waypoints via a CDU or by a cursor, and have a
correct to track option. Navigation charts should only be needed as a backup or reference
information. The copilot should be able to select the navigation input(s) (INS 1, INS 2,
GPS, radar) in case of degraded modes or malfunction.

RADAR SYSTEM

The copilot should control the radar system. Since either pilot can take this role, the
controls for the radar system should either be centrally located for access by both
pilots, or each pilot should have his own radar controls. The radar system should have
ground map, skin paint, beacon, and weather modes. As a minimum, the beacon mode
should allow the copilot to designate a receiver for tracking purposes; this ability
should prove useful in the skinpaint mode as well. Color radar displays should seriously
be considered to reduce cognitive processing time.

CONTROLS AND DISPLAYS

Each pilot should have his own control/display unit. The four CRT displays should be
capable of displaying any format in either an original or a repeater mode. Navigation
displays shouid be able to display waypoints, desired track, actual aircraft location,
navald information and radar information (weather, skin paint, beacon, or ground map).
A station keeping display should give the pilot the information needed to maintain
aircraft control and station when in a cell an d during cell join up. Each display shouid
have a complete set of controls for brightness and contrast, as well as gain, range,
antenna tit, and cursor controls for those displays that will be used with the radar.

TRAINING
Sacret Documeniation

All crewmembers shouid be trained In the handling, decoding, and usage of classified
material so that any crewmember can receive classified messages as they are received.
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Data Transfer System

All crewmembers should be trained in the use of the DTS as It applies to their crew
position. Pilots should be trained in the navigation, and fuel aspects of the DTS, while
boom operators should be trained in the weight and balance and cargo loading aspects of
the DTS. Al crewmembers should be trained in the DTS as it applies to NOTAMs, FLIPs,
CiFs, etc.

Navigation System
Pilots will need to be trained in navigation theory and the specific navigation systems on the
aircraft. Boom operalors, as a minimum, should be trained in the aircraft's navigation systems as a
pracatution against incapacitation of a pilot.
Badar Syatem
Pilots will need to be trained in radar theory and actual radar system performance.

Again, boom operators shoukd be trained in the aircraft's radar systems as a precaution
against incapacitation of a pilot.

35




REFERENCES

Primary

Barbato, G. J., et al., (1980). Tanker avionics/aircrew complement evaluation (TAACE), Phase 0 -
:?__aeiy%sh iand mockup, volume |II: mission scenario. AFWAL-TR-80-3030. Wright-Patterson
, Ohio.

Boeimshgilitag Airplane Company. (1984). Flight manual - USAF series KC-135R aircraft. T.0. 1C-
135(k) R-1.

Boff, K.R., Kauffman, L. & Thomas, J.P. eds. (1986). Handbook of perception and human
performance, volume 1. New York: Wiley and Sons.

Geiselhart, R., Schiffler, R.J. & Ivey, L.J. (1976). A study of task loading using a three-man crew on
a KC-135 aircraft. ASD-TR-76-19. Wright-Patterson AFB, Ohio.

Madero, R.P., Barbato, G.J. & Moss, R.W. (1981). Tanker avionics/aircrew complement evaluation
(TAACE), Phase | - simulation evaluation, volume I. AFWAL-TR-80-3127. Wright-Patterson
AFB, Ohio.

Secondary

Barbato, G. J.. et al., (1980). Tanker avionics/aircrew complement evaiuation (TAACE), Phase 0 -
analysis and mockup, volume Il: summary of data. AFWAL-TR-80-3030. Wright-Patterson
AFB, Ohio.

Geiselhart, R., Koeteeuw, R.l. Capt. & Schiffler, R.J. (1976). A study of task loading using a four-
man crew on a KC-135 aircraft (giant boom). ASD-TR-76-33. Wright-Patterson AFB, Ohio.

Madero, R.P., Barbato, G.J. & Moss, R.W. (1981). Tanker avionics/aircrew complement evaluation
(TAACE), Phase | - simulation evaluation, volume Il. AFWAL-TR-80-3127. Wright-Patterson
AFB, Ohio.

Meister, D. (1985). Behavioral analysis and measurement methods. New York: Wiley and Sons.

Schitfler, R.J., Geiselhart, R. & Griffen, J.C. (1978). A study of crew task loading on the C-141A
aircraft. ASD-TR-78-1. Wright-Patterson AFB, Ohio.

Schiffler, R.J., Geiselhart, R. & Ivey, L.J. (1976). Crew composition study for an advanced
tanker/cargo aircraft (ATCA). ASD-TR-76-20. Wright-Patterson AFB, Ohio.

US Air Force Academy, Human factors engineering: applications and evaluation - BS374 course
handbook.

36




APPENDIX A

FOUR MAN CREW TASK LISTS

37




subisiieD Jenedey jeug
ed£ | Jeneoey jeud
sew|)
loswo) Bujienjey Jiv jeug
Wwnowy peojyo jeug
edA1 peoio jeug
Buyeriq uojssiw
0 :o.:oa S«Ecno woog wuoued
<044V '164-4V ‘184-4V omseded
Bujuueid uojssiw JeyiO eledwo)
uoge|nofed puey Aq Jo
10IndWIoD YUMm UOfTRULIOJU| eoueleq
pue Jybiem $-GoE Wio4 Qg eleidwod
Bujuueld meiD W4 wuoped

(PONUNUSdy SNOILONNI H3R008

ewdinbe 85007 MOIS
oBie) einceg
ofe) peo
ojolyeA Bujpeo uopsod
sIequiep Wee | peo-) jeug
Jeyued
0} paunoes ofiye) peunow ¥oeyd
siiigAem pue Isejiluepy %oeyd
Buuoys uojusod
sjees MoiS
pepeiosd s s00q obue) xoeyd
JooQ oBsen uedp
Buyoys »oeyod
wewdinb3 umops|| 06y
6ujpeo obseD 1o} uogesedeid
Joyejuj Jesoly wioped
eiqelreae JeysinBuiix3 elid %08y
Jeepd eauy GupeoT obie) xoeyd
pejieisu] M PunaIo »oeyd
uojysod %0049 %oeyod
pejieisy
s uoddng el %oeyd
Bupeoy ofiies
Joj uojiesedaud Joueixe yesale wioyed
sreepy Wil J6piQ pue ejeulpIo0D
uopeso 5O
yeioue pue peo| eujuueleq
¥8 pue vES ‘€8 Swio ejeidwod
ofire) Jo ueid peo eupuseleq
siuewelnbey Buuoys eupuelsq
seinsseld eesy Peuod endwo)d
speo ofse
ofire jo uoiies0] ©) euuLele]
syun ofize o sbiem eupuieleq
sfeyelew snopiezey Jo4 yoeyo
suojsuew|q yun ofired xeyo
Bupeo ofre) veld

SNOIISNNI H3IRo0od

jelig joexeleid pusyy
siujod
uoyioe je siebie) sepey eujuuelepeld
ooerd exe] Im
SUOJIEAIeSQO [liSe|eD alelM SujuLele]
60 1y6i1)-u) VO uORULIOJU} UMOUY INO (|i4
Aoeinooe Joj Ueyd pue 002 W04 XoeyYD
suey9 uojssiiy Apnis
SJ801JJO SUOHEUNWIWOD pue eduebijeiu)
Buip yim swewssinbes uojssiw ssnosig
Buijeug Woid mesD 1onpuod
sjuewesnbes (4o) Bujuueldy
jeseusp) pue (d174) uojreasand
uojrewsogul b4 Apmis pue mejrey
(4vn) uodey peysiidwodoy
UOISSI J0 $%00iq Buinpeyos eletdwo)
196ys uoneleuo) ejeidwo)
epinb Buyyeuq soebireu ejeidwon
002 uuo4 ejeidwod
(10eys dwoo-0id ‘100YsSHIOM Mmeirel
uoissiw) suomieded uoissiN eietdwod
(eiqeoydde y) wiod Aw3 ZIQV elejouuy
Wwiod HO eAeT ejejouuy
ueyo uo
SUOIONIISQO pue urele) 1seybiH eejouuy
sieyd uo spiejuy Aouefiew3 eoeid
sueyo uo ejep Bujenjey Ay edeld
syeyd uo ejep ecedsiy esn repeds edeld
sueyo uo Be uoiieBireN [enseied 10id
Bunuy
uojssiw Jeew o} Wby jo eynas dojeneq
sieyd 10eu0) 100eS
suey) uogebiaeN esedeld

SNOIIONNT AVN

SNINNV1d NOISSIN

swnowe peojyo
pue odA} Jeajedel ‘peoj jon) ‘Wybiem
ss0.6 ‘sewj) jo5ucd ‘sepnyye
‘speedsiie ‘sereuipiood indyy
jeuq jjoexeiaud puelly
SI601}JO UOPEHUNUALICD
pue esuebyjjeu Buim
yum sjusiuesinbes uoiss ssnosi
002 W04 N0 uld
woog Lo} eyep G9¢ W04 190
ueid peojjo ejeidkuo))

SROIIDNNI IOTJO0

jouq jjoexeleid puelly

SIBOYJO SUOITRIUNUALICD

pue ecvebiteis Bum
Yum sjuewesnbes UOISSAL SSNIBIQ
som Jeded uoissiu ejeidui0)

SNOIIONNI IOWd

@
™




8ji UONBULIOJU} MeID YOOUD
SNOIIORNI g3Inood

85-AN dn yoid

81-MIX oeyd

UofeuLIOju| peytsse;d dn yoid

sebed preye Buspue| pue Bujuedep 1o} XoeyD

suofreonqnd ybg-u) pesnbes dn yoid

SOINP MO 1eqUIOD UWOUed

poddns ey wau) ysepy ueBAxQ pue jewie dn-yoid

(peanbeu y) Buyenq ke pue Buyjeug mesd puely

SNIBIS JOAIO08 %00UD

tods Bupped yesony yoeyd

(oeH ewil) S8YOJEM SIBQUISLUMEID OZIUOIYOUAS

(SWV.LON) usuwyy o} $6910N }iBNd ey

sueyo enosue pue sereid yoeasdde meirey
Bunug uorssiL uo edw; 10} JeyTREM XOeYD pesinbes se elep yoexe| e1epdn

Buyjeug Jeyreem pueny Buyeug seytesp pusly
sepn( suoiiedo eseq uuoped HSBW pue ‘leuiey
(eiqeondde &) 4104 meiney ‘SUOQ ¥OIND ‘suciieonand dn wid
sebueyd o} einpeyos Wb xoeyo woddng ej} 01 00
SOV WbH)eid uaipenbs uuoped 114 UO[RULIOJU; MU peeY

SNOIIDNIT AVN SROITONNT IO 0D
SIAINTMILT IVENDD ANV S0 ISVENOHAVNIOS

n
o

verd by everduo)
eiqedydde 3 seaLed Buyeyq
/Bujuuerd uoseu peoo; eeon
sainpedosd O1iN Jeug
seunpesod yeo jeug
eiqesndde

§ swwewesnbes wewkoydep jeug
saunpesosd of pue yonay jeug
sleAneuew)
uopesisucwep Wby peuverd jeug
S

‘verd wGi4) swom seded vorssiy o4

Buneuq #62/0 LIN 1npuo)
BJED J0-oxe) oindiio)
RUSPN PO

oyieem 3oeyn

SROITONNI TOTd




uofiisod TIvD 03 UOMS Amoy euoydieiu) eeid

Wewdknb3 ee00) pire edetleg ainoes UodeH MO Sk
mejuey 08D weyd Ayaqedes snesI IR 199
WIS ALI0A PUR SIS OF SUUORIS DOA(] wapesy uoQ
webusseeg mg 8Ny Yo o
pumg Supec) sebusessy uopsod Agiqeced SASOSLAISURS | WWLSH WL
000 olmD UedD wecued 001 01 Jewe) JeintiQ-20minbey) vebAx( somyy
NOUR AQUZ WISUISALIODS JONISd() WOOY WIS 340 1] Addng ueBAxQ eowiy [ogeondde ) TVINHON O UINME M0 Aeimg 95
SUURY ANSGO J00L] SAOWEY vontsod 13ue0 0} sene] 900). Aoveliew3 soety oDeyoa U-1 yoeu0
paD uopRILIONN 20useTey euD TVINLON O8 28007 JvyQ-20mnBey eowiy orqeogdde i IS0 OF LOWAE MO BLIeNXS 95
weuinb3 uoddng e} UoRod AONIOHINI 01 1048y 90001 LeBAXO foveloews3 sowiy panbey | SaINPICOL] VIS MY ULOHeY
308 A8S puv Ieg 10uD 1991 20) $ou LeBAXO e nmusuiow) peg wiery sy
Bupwo sebusesey uuoied wecied 00} OF Jone" 20¥yi-JomnBey] eould oqmoycdde ) eBeyos Lesmeg 30840
QUL YOG 00 SIS X000 IONOBUUDD NERY DU ISUASH PO ouogdde § sylr] LO3J 8D
2anbed ) SeyoH 13 ousiaw3 pue 100Q 0B Se0K) wouyy UeBAXO puw Juner) b4 voQ {ocuaydde §) AONIOLINT O YUNG JeM0 Lesmg 196 POAOIS) S0 pUN0IC pUE HOOKMOP ‘sad ean3
WD JOMINUNIY NV Woped NO Joar Addng ueBAx0 wn) (orquondde we) s0e13 Sujusm ge Yoou0 UORIPUOO MISUSE AuAARINT 100D
«noeg wewdinbe esooy pue o) eyl wesig usbixQ yoeuD (orqeondde X) diLiL O UWOUNG SO UK 06 POAOLIS SJW £I0N00 Jyd ey
Ky 10 0980 PUB WO OB | NV O 108 ULIDKY 40 UOWE JeWOd SYONSS WS (meogdde §) 9e:0pe00sd SUOPEIRATE SN0 RWISIXT UNOLS e ebwioen; U YR Oedew
WO NPOT ARG pUNSID) ENpuoD foyeaudde ) pue BIUOD SYONS S W6 DVIN U (ous J0p8ieg epop STRALIOD ¥ BNIUI aunsessd emoq o3 YPIYD
WP $-99C U0 OC ApeA POIAISE B8 SHPING toue sucichew wg (orgeondde 99} 340 1S MOPUM WS oBmpup smog 4 PO
NPS00I WORIC) SNOSUBIEON Y ULOPS) pusg euoydieny wg PUS ‘WOH 108d SOHIWY ONLD seuue jo uoppuoo mssued peyd
OUIZ 1@ (OO0 LUK | SSTASPONY 195 espmpo Ay qou |0quoD eduey ws pusd y-£/Bup1-auy oD Bups gy weyd
son) 1000 Budis escrd SIPORINUNCD AN QOU)) IINIOD Asuens 95 TYIRION Ul LONMG OASS W1 YO8uD ponowses suid Aegee el Bugpus; ey
uedo J00Q Supudis ey 440 (PG Aueq eBuvy g 250 LOWAG J0M0d 200PNY] IO POADLIS BXO0MMOP 00p 188 eneu3
BV WOIN) wiBgpootd pewmnopy oL pue iy SZZON WeuD SIORPU RPRY YONOS NG S2OLND SOMONL YOUD uonPUoo eued melgem Eeyn 84D
NO sy Supwepun pue Apoguepun ws NO 8 (ows BugooD) WUGRD OSN3 IS SHVPOP JBUNCS N3 LIWNE Altsueny Jepey] XOOuD IS0 JOMWINLNOIE GBI SIS YOUD
198 oD pulls uuoped (pesnbeu 58) SIPYNE 008EE 0pOD WS SN U YOUME DG NGD WD )BT JOMNUINSOR JPRIPAY WASAS Y8t 10D
pexxesms Apnj woog 0eyd (poanbe £8) LOWME YIPIM oBINg 105 IVION Ul (UM S0 YOO WO oy 4% 0OYD)
NO (PUVG SR 19URd 10QUOD) $,0M2000 WO0G WY W5 440 WUNG Jenad Jusep 95 Ry NG NGO W5 POSSP RX0P Ny eneul
VeI IOR) WD SUSG QHUSD SNCAZSPUSLYRDRY S 440 oS 19 004D sups ) ecene day JpOYD
PIMG PRRION(-I-edo0see L 195 NO O OIS [0UOD UORBZUNSSNJ NP¥Y 05 03SOTO SARA 1004 I8 P0UD woog jo uopPuoo pssush yoeu)
S0 somapu peud 440 YOWAG Uopdun 4 8§ uURd 1003 004D eBeuuediuseduesn; 10 UoRPUSD ssuss 1PeyD
SHLPYNG WU WooP WD SKE-E 0 YOG ebumy g RIS U ‘NMOG SIPUEH oD Bupury 3oud Kquuesse ge; pus eDmesn; ye oeud
PUNG SN0 AueBinwss yoeud JOVIN. O1 LOWME 90 199 05 JI0LND Y| YONMS 99005 AROG 3OND soDed aunsessd omoqg s oD
Jommbey) ueBix0 ORI POUO 430 IS URE 95 N SOUING 04 YWD 2ompy slmpep emog ) WD
20mnley) ueling xoeuD vomsUM Speudew wao) 08 Qou)| ees Supee WS (t4) TVINHION 90UIMS DQI WD s8uiBue J0 LoRPUOD el 1PeYD
urg suoydsens 3oeyud SHAIPORIUNGD I} 100D UND WE OUAD Ul YOUMS J00908 SO J008AQ MBS PeYD [
100 SupyBs ved) FEL L S0 P ¥ PO poacwei a2 sud 2900 Oupumy aunsu3
SPRS 19048Q PUS SI00(] IRNO AV PN SNWPOKNORINCO Iy T DLS WS (mcmoydde §) A YWD POADLII S $3O0KMOD 200p el Buppumy euneu3
900npe0oad WBLNIKT WURRALCO 310800 UODE ULOPSY PONSSD 38 UG Bupweg g ZUALOD JHN WD oued Supenyes wyod eyl oed
oAEA Wersis uebixO snoesep xpey0 PONSOP 8 SOUIPMS | LVd S § UANOD SHN DN oowdecss Bugenyes naod eylius 184D
o0ep Lpueny) wersig uebixO snoeseD weud 30 \PWNE DOV WG Aausnbey peuusid fepra 01 SRR 195 LHOM 01 opusy onma Duperge: pausw we
S suoycieny weunduIoD LY PO 440 YoWME QL34 Wg pOWI BRI Ly SOIR) IORD FOm JBSUYM IO
1w g suoydieny AousBeeus3 ypeud SUR JORUO) RPEY Y0NS WG BURG PRSI0 0D auneeex] JORNLNOTE SNEIpAH wesade Wi PeD
g UelBing uopms sebusemg speu) 240 01 YOWNG J0ikiog 812-NJV W5 POSOR SPMNG PUS IO SIS UOIRZLITINNL] SIRUISYY YOO pom o Wl oD
TYNNYIN U (OUN8 JRIeu! O wewmduod omed 0eud XIW 20 TYIRION Ul (OUME J8M0d N0 PO HIV NV 01 OIS 10398yt BUNORPUOD Y 88 POTOR J0AC0 A Bupengep BnUBL PN
Whyed weunmduod 08 uuoped 40 SIORNSNES 6popy SNG-NSN PUS SNINSI PUD POASSD 58 (OAUO) SNPALS] UIGRD WE 00D el SI0U 0F PEDBULIND B BIIINKT NN
000G DU INIXDE XIS PUY SACLINY 90 ¥ 01 0O 6pOD) Y/ SPON WS N3O Y Jer0es0) BUNORPUCD AV WD Poacuss: uyd el esou ane3y
(Poanbe: $u) J00NG SNOSURITIE ULIOMEY NO YW OO ¥ SPOR 98 poxsep su qouy sBuByD JO SIY SN UKD WG uompuoo eb esou WD
oun) 0 N0 snpeng Bupgeu3 epopy wg poanbes 58 JSgONIOD SIS UGRD WG O ISOUM S30U YO
wapeg jo peunlyy X80 pus IRy (peanbe: #9) g 10 ¥ O LOWNG P03 ¥ SPON WS 440 PAUOD Snestid ENUER D 85 (00 sOmumq PelQD Ul 10 soussesd o) PO
WNOWN WEPOE 30N 440 LOWwE Jmeen wg UOIISOd SPURY SATRA 1801 SNSRI UKIRD) WD WIUAAICALIND SE0U SEOR PUB SeciRy
00ng Supules s ombymy vogeod whweud U 0AU0D) -5t WYY sund BupIOmPUCO SYAIONRZINENI] FNYD amsust By Ny PN SING
(pearbeu 1) YoouD MEIING Wpey WALIFO PUB PANOQ UO SOV AY PUR S9GB1 BISSIe)) Snsu3 TVIRION U) J048] SARA 10408800 2gneIpi) KoueBimis3 oeud PORNbE: T2 ‘SUDIINEI VONPPS SPINGL
Vodey) M0 Waopsd SUOREIGNS UONBIIN N0 O, pesop amnd NO SIINS O WD SUR SEUSUD MBI COUNOWIY
Wigeeid LORMIS PAMAIDY 8,5002800) LICDE LLOPSY waudinbe pue SO 1O S &) 490 g g eubu3 e Buyopq Jogman pu vaepy spydaue)
WP WG usbing usoped wiOunsd 105 oS JomONBy emdelg 230 (PUNG 9904 IMIPAH WD POANbe SR BRP (9L WSS Sy MOPSR]
suoydieny PRO usBino oy yeuaey dn woon 1od 0p Sneqe emesnud 10000 WP R WD 4V P8
sBupes pusy evoydiens peyD omog UeBAx) squuy somdey PRION O GOU| JONEE SpMKY 195 oup e afue 1o men AmoN
omog uebing exmund YYD (peanbes 5) smog usBAxO exEuod Sopeg semog veling e 1PeyD poyrng owmmunl yom NV AaSA
SERNSY PUY YDORMOCIPUNGIE) ASSE) SEON MOTS PUY SAOLISY UOROd IWIRION 18 QDU JNNOE SPURY PN WNOp SIvEsRIL pEoY PIOg uD Jury 0 ey jo e ARON
OB YOXD WPIUD 18 00C Bummuynosdde auneessd 104 WU %001 A 9waQ * 430 somrBey) ooy 182 Win4 v poey
PRPE NOPNY SUMNSIN] OF JEOAY YINOCADISA,  UOMSOd FAOU U) PRION PUB ‘UDIPUCO (20U ‘sesurerD P8y g WeBAng KEnam W) iy DU WO U 199,
PONOIG WaANDS ML) PO omog vebAng sxEund PO WRPON WD YOUAG PO yode: M0 SO0
Ndv =8 (o semod) uogoedeu) Jopews uLOPSd o sm0) vopoedag 0pens uLOKe wegie uelino pus SUCKHIN WOYO
AUty D pusey ACRUSSSY Mmeu0) pusely AQUSSTY 802) pUsHY VORI PUNCERN MOMSJ
SROUDNNIBIROOd SNOIIONNT AVN SNOTIDNNT IOTdOD SROIIORNI IONd



POANDEL § 1o 4O JeMOd i SNUIOD weep eeufiep 0 OF JAe OW 4 96 opow Bupwey s00eup Kb WD
SNOIDONNI HIWo0" wewp seep 0 0f ene' dw g o 100 Bursvere s 31008 gl a3 Lo 10 UopRedD PO

wewp esulisp 0 OF JeAr] G4 WG QOMNVOOM $oneid
Weiep eauep 0Z 01 oaBep OF UBNCIL 1048 L3 SAOH No ..u__.al»olnnc {00) Avq 1o eun) wg
(D Wun senieneig &N 1 wewp saibep Ov 01 Jons| G4 WG W dwaL ¥3A0 {QOMIN) 500M rckun POt 0 (QOM) A8Q) 10 oM PRaTY
NO UOWG 10m0d SYONVS uin pannbe) e Uki| HINGNG WG WME 3 _n.w._.ﬁ“.% Aypceyens || 10| DH SuLNSQ
10018 PUR RARIXES MO8 PUS SAOWSY 490 OF LOWME dwing en4 W ﬁ(':-h uoE -.!ﬂi} ORI NOIND IAVH dn-wg
o 10 10ydown 8108 a 3O SAA poetg suibu3 3PYD s
chuonid ppeee ULOHed POASD ) 199 | SOVLEII SNQ YINALICIOY o oot (01 PUncIB) 4HN Z ANCD POUD
4poa Feyseno ¥ enesq0 WeNp 008080 0g ) 2048 1 YDUD ﬁe.alicl..wx: 3HN £ ANOO WD
Wewutyw wesees oD NN 13N OF LOWMG UG 1904 196 tto, 38V NYOVL o8O
wbesem oou0 Jommoy dwng en PN WIMG (o L NNUSY OO HOA oY)
WIS KA 1O pomupLIg 181 JOM AVN SNQ YOO o e o et sl Lh g
ORI KITERS X000 {O1amopd0e 1) YUNE 1981 NGO SNG/EN PO y ivtaduioniy SOIPS) P8O
Wevme pue 100K WIS KR QUM LIRS LI} UODE] NS G300 s8Nwg 2000 PUCORE 5 UM 110 9800 PUB UO S9LI00 KON DNIBIC WD
UOIIORUSNTY DRL00 LM Puodesy OO 100G IO 190UAR SMOUT 340 UOUME STUNd B STIMEY 094D NO UG LE3] 01 YOUMS QAS 96
190d PUBLALIOD WOY 440 0L YoUME dunQ) N4 195 440 Yymg obuarog M) wewAs sediup ek oeu0
o08I0LI OUNET) PUB UOTEONUSUYTY 199NDBY NG 1304 08 YWME AUNG 103 g FSOTO SOUIUME 10UU0)) (A8 L PBUD wersks eBubue ooy |
U PR .
95-A) P9 PORIN 100G PO Q3SOT0 YOG SARA H WY NO Us ‘16331 01 Yuws GY43 96 |
$021pe0GK] UONORUSLINY LOUN) ULIOKSY Jomngoy AUNG 1904 oD Ea_dnﬁ._..a;!h.lhha {Sv5d) wennlg 1mvey wnpe4 eubu3 ey
swnockom AueA FOUP UL T 1000 SOKLI0D e-!i“ﬂlﬂl-& una Jeppn! DB
O Mo bt pousinbuixe 1N LM 9D 10040 NO G1 UOWME 19ny0y) sy 1og besaguios oo
wmQ woddep pesy| {IUMS JOCLIED MEA IO UO Win NO Ot (oUms Jemad 20ppn: 19§
199 | owpeI; §NY UsHduooy oBues jeunon U 90080 sineesg (orguogdde sy) BRSO BUR LY ULOPR] SUBORI USL * | HOIH I JOOPNI YeNng
8 SRS SNG UMALIOXY SAIOI 8.0 T NUNISAS 1 PO NO seyoums Bupeid seut o 1437 1) 90901 gl
voAS oL U Bumes Jeveurily e8dLI00 BOWP SNSRI HMIAH 401 O Jewod €01 0 wneu3 40 Lowne 2w 8PPV PR
SNIT0UY AINWOAE DBLIOO OF JNNTY WS Bt Wi PU¥ -99€ 1. LD UO SOLIPES) ENIE RIC0RY 1 SHOWNG SN0 JNSEP 60 sun 20000 000
200000 RiONNIC MVUINY ULOHSS so0eb yv 0o 08 voniy NO 0oy Bupend = TYINHON O UWns JIU00 Wil NG 95
ALLLS O UPHME UOROUNS 8G-NGV WAL 035070 sesRnD Addng dung ¥euD NO S O 1w 804 G neua ANQUND 0 YIS 10AUCO Wi QRIS 195
{pausep %) WS NOW/LSIL - OVH W5 Axurend wermks NNEPAH 0D NO SORUNG JWd) IIUN 04 W8 41y IEON LS NAVOO FEON LIS 000 LR GRS SRNEY
painbeI 5% 99000 Y/ PR °Z "1 opoyy wg Buspes) AND N 08y hupigenrfustid
POANDAL T8 SOUIHMS O DUR V/T °Z | SPON 95 PrIs-ue o0 SNOIIONNI IONJOD plivpones
AGONVLS 01 LOUNEG JseN g NO SUOWS Qinestld WNSAS ensul Y owoh anop L o
SPON Spou! By sopewy s s0unpeccud uomesu pUT LB SYIVE UUOKS] VORI WA 1P
O pUR VA 2L sepow Vodey 810 UmIGD senpecasd AousBiawe pus ORI MeWsY SIOMANS OO
1N0 % PWME NOW/LSTL - OV 98 Kuxing snEng sng oeud 200090 JOWINLINOT NV WD 100080 930K Srop |
HLOS Ol WOWMG Buuswy 4 95 €2 9ng g o ANKNG NQDE Mo SourBus L OF ADUs: peey T30 UMoRy WOy ewol enop 7
PSSP T8 USAMEG 0NN 44| WS kncng snang Weisig weuD R apmI Punasd ULOPS um ook oy
SNG PUT SN Lowy shndnq SNLYLE NA PO WP IO wopey SOURRSD PIRNIS 0D puUB KPR 1P8UD) 7
340 O 000G Spoy LN} 00K DING-IUY PUS SIE ABIeA 4O-9 204 108 und oy ameul  TYIRHON 03 SSUOWMS 209008 PASOGING PUB PISOGH UNYSY
oL NG Wioked odh ) eunbu3 Apen F0OLINY DT SO SDEd ‘SOt renipy 900,080 0182 OF 1848 S0 pOSCHE 0
ONY"} 01 JCReeg epopy U adhL susxey Apen QUB 01 JOBIEe OPO JOPEAD KK SNON HOWT 01 IS PAROINC 10§
P00 Jardd0 §12-Nol UL0ye, Ay wwq uoouney ey o1 0y 4 95 HOLND G UIWAS Jeyoce pAOgU G |
(098 sowod SYIVVS U0 . Aoy wmq weeig WRLSAOU J0 UWOPSRY) J0f SAIIICO 1BN IPEYD 100100 01 S0k 195 |
NOITY O LI0ONeS SpON SNC-NSI PUR SNI-NEN 96 Aoy 134 seug SIRONAdE § ‘JOMIPUL 199 PHEALLPIMA 388/ Wby gy o1 ook g W
PURQ IS 9KII00-SM WD OB SIS 904 300D oRONide § \oweS ey Se8ig v iy oy ol g
20:np8000d ORI WHISAS SNO/SN) ULOLBY 901 SORPOUN I YIRUOIOY OWNS WL QIS SEWDY 00.00p 00 01 JOAR OYRIQ PESTS WG
(paunbe) §) 300uD PUD YooY NO UOWME H3IMOJ SYONS ensu3 poanbes se ‘NO seuapws s0s0us ydowe WS TYIRHON Ot Uoums Jenode PAOGU WG
MU0 LOTIOUNULY D) ssunpeocd wbiyexd SYS4 uonnq edeBueng 900 seeudeq R peade oeuD
Supees OYN 10100 f seeduog w8 oo 1ode: med ey NMOG SSON eyl "df 360N Goun oud ewmot] oBus: oy  anesend Rk PaO
490 290 UOID®LI0D) SPNYTET YOO ueBAxo puw suoydions WeuD LHOIY VS | 4377 QOUY LN INKIONS SN0 MNVIE S8 LOMAOU| BUBd 8L N3
Whned $8dL0D |-N uLopsd PO wiByad SORR SN pexnbes sw 'NO seyonms obebue 1opdoyre RS LIV O oNne 191 DI 05
(peanbey] sy) SOLOUME PR IOALOD BS spenueyy WihE- PRIy 10 SOUSSEXS ey OISO WNKEP W) QOUY UM JONDRNE YOS OM S OF YoUme 188y PSS 198
{uo Jem0d) UORISTIL JOUEW| ULOPE ogereAR 658 suopEHGNd PeAnbey eyl 1000V WD NNV LORNOU SUNd 981 0D
SNOIIDNNI AVN ik Jemog weuNIN 95 woy Oulurem eyesq peeds 440 o9 Bunyed PeuD
NO S0UOIWE Jem0d YO WS pue dey YoeyD) SpOW (YD) PUNGIY 0D LONIO PND ueis HINE 100D
SqENdde i 35ONO S §QOV vodey NO 10pdoiny 105 sBupwe. Apuend pn; yoeud 01NV 01 Yoyms dnd Ly wersks sy G
N3IdO 01 LOUMG SABA U] LY 95 NO Opwy 3 98 MOl uowms opews dust po 195 IHVHE IAUISIY 01 oW dund Legnre wersds ¥e) g
N0 01 YUMG SAEA NO OPRY 1N 105 LSIL 01 YIUMS J000WE et 4O 95 OLNV Ot yowes dund Amyne wemds w0y w5
pojuep-eutu3-01-we) 28 95 NO OPWY FHA 95 0o wS NO 900 ennesesd soeu)
LHOINE 01 Youms usg-wdug ws NO % NYOVL 85 04D SNt WD WersAs weipiy ezunseniy
NO 01 39yoMS dhuing 1500 19N (12 105 NO O HOA 195 (10V) ORAPU J0BNG SO WMD) 1on0; DurBmyo Leuea yoeuo
HEV3 01 LOUMS Apeers-ysmr 4 g peanbe: s NO SeuNG Bunewey w5 soend pue s 1 oD wein BurBmyo Asurq weud
i o BTN 105 LOWE Ieyesg o e%10 RN oD SNOIIDNNI IOTd




YoUMms Jojeleued NdY 81940

N3dO eAeA el Bulienjey Jiy yoeyo
YOUMS JeBH MOPUIM Juswiedwo)

sojesedO woog uQ wnj

seydleH ux3 Aoueliiew3 xoeyo

Jeppe] esueuU] MO)S

1000 Au3 yore| puy esod

leppe eduesju] eAowey

(pesnbes y1) Ndv veis

seinpeososd seuibu3 Bujuels elojeg uuoped
SNOIIDNNI B3IR00oa

pejinbes se

peAieds) eoueseel]) |xe] 8Jnsug  JONI AVN SNA '® dJONI AVN SNI uujuod

SNjels JeA|928! %o8yD
Jxe] o) Apeey, euoydiejuj Jjeno uodey
1591 W61 Jojeoipui pue Bujusep wioped
_ pesnbes
SB uoJeeq SnoAzepuen/sepey jes
AELS 0} Jepel yosess wing
NO
uopoeies epop Jejddog 812-NdV uing
ASANVLS 01 YoUms Jeisey 44l 1eg
wbieud jeued |04uoD 441 uuoued
8U|| UO JOJeJeUSY) BUQ ISes] J& 104 %oeuD
508D JOMOd [EDL100]T YRy ULOUed
yejs eujbue Joyuow
S8A0JD) UoQ
8pON AVN 0} WeisAS SNA/SNI 1es
NO wejsAs uebAxQ winy

seinpesoid I1sioeyd
{xe) eiojeg puy seuibu3l Guiyels uuoped

SNOIISNNIAVN

AGONVLS 0} Jejawiye leg
pelnbes

se youmg Jeisepy Buuopipuon iy 19S

$8/NPedv.d uodey |xej wioped

pelinbe. se ed-luy euibu3 leg

NO 0} Seydums leei 1ejui-D pue 104d 105
1HVI1S

0} YoIMS Jemod uewnuisy] s,1041doD les
AQV3LS pue NO HLOSE 01

seyoums 1ybi vonebireN pue uodeeg 1es
pesnbel § 35010

0} SeyOIMS Jeyeelg ¥NnalD JOJRIeuss) 18S

Ino slybi7 uoiine) |sued peeUIeAD %o8yD

pexnbe) ji WdY LeIS $S00 0) Bl0Iy) 18S

youms Jejsepy buiuonipuo) Iy 188

3SOTO 01 YOUMS 1eMOd |ewelx] oS

%001 0} uebAxo 105

sseuwsey pue syeq jees uejised

IXVI IH0J39 ONV SINTONT ONIIEVIS

SNOIISNNI TOd00

eu|Bue yoee Joj pejeedsy ,

ereidiuoo yodas jxe} ainsu3
1By JONI
AVN SNQ pue dONI AVN SNI »#0eyd
sjojowiye jesey
pesnbes se ed-yue eujBue uo uing
TYNHON 01 youms Kielieq 108
PeAOLWSS
$HOOYD puk Jemod [ewelxe aunsug
peJnbes se NdV uMopINUS
s1yBy; uojined |eued peeweAs ¥oeyD
(Auo euibue
ISB)) YOUMS JO}oe|es Jeer)s Lo uinj
» 340 0} Youms Jeuels 105
JAdY
2N lueued 0G Je 310! 01 oY) 1S
« Sluswnnsu) euibue Jouuow
JNdd
2N weased G2 18 LHVLS O} ejuosyl 1eS
. ouibue | yels
» 1HV1S Ol youms Jeuess jeg
ensseud olneiphy xoeyd
seye.q Bupyred jeg
pesinbes se youms Jemod jeweixe dij4
seyoums einssesd oyneipAy 1es
AON3IDHHINI 01 Youms Liejieq 105
wessed 001 0} uebAxo wnj
sessousey pue sjeq uveised
peunbe. § ndv uels

SNOIIONNI TOTd

42




vodes jjoexe; ysiidwoooy

pesnbes se $30eyd ojpel |eUoHPPe YsHdWwoooy

Supeds urelueyy

el Jo} Ueds

pee AqQ pepalip ueum sexeiq Supyred eseerer
OLIN Joj semod je5
Aouenbey; O.LIN U0 308y ofpR! LIBIGD
Aouenbel} 8)a108D OLIN 01 soppes ebueyd

[Acxdde OLIN U0
uogyy emosgt 1snjpy
ouypel} JO} UROS Oy MOPUIM UO W]
uodey) Ho-exe L meid ysiiduwoddy SMOPUIM 880D
peujnbey s8 YouMs ey o pewn) SOy pue uedo 2100p NV ¥OBUD
MOPUIM 198 DUE MODUM 88010 UoRRUNUUE YOO
etqeoyidde se ‘W0 uoyined fIojeouNuUR QAS/SVT XeYD
leuBd GHAO/SuUILIBM 1000 %00UD  uodes uogoedsul 8oURYD 1981 JO} HOS JWeD
OPOI Xely VO O} S0UOUMS JO8IeS soxeiq Bupyred 105
QuiiiD 9 epoly Joealiq] 114 WS AGLS o} fepel 3oeyo
einyredep 10} spie AVN 195 Uojioedsuy| eoURYD 199 URIQD
$60IPUI U LN 198 PUB MeIAeY paxnbes
eouRsesO DLV UEIGO 2 JOLS 0} seydyms dojs-ueis NdV 0s
peuinbe: j eep yoeye| eindwosey 8pow Yo
BIEP JOYIEOM URIGD O} YOUMS JOIBIes QU PUe Jotesp Wbl 1S
Hoexe] JO} WL JeZGRIS 195 Spre AVN ool pue 195
eleq jo-exeL $snasig Wiy qels XoeyH
eiqeoiidde OU3Z & Wi ucieyie 3oeyD
# no syyby wersAs HSIQ OH3Z & Wiy Jeppnl XOeyd
pue anjfe ©gI ‘vedO ¥NAD XOeUD joexe) Jo} Apees Wiy ainsu3
Hoexel Joj Apees yodey sBumies yoyms sedasd BID JJOONS) MOIASH
loexe | o4 eredeid 10} jeuRd UOTRZHNSSAl ¥OOUD NO 01 Yoams Jedwep mek 105
%Yo Aiejes uuoped peo] peouereq 0} siejeunUB NO Gl Pums SY43 198
SSOUIBH JOPINOUS PUE Yeg IReS uelse OV pue Buuoppuod A ¥0eyd NO 0} 88UYMS QAS PUB SY3 05
peysyduwoooe uopiesedo Proy pue 1 437 inj feped seppnu ysnd
91 %08y ojpey |100/OLIN ansu3 feusiou Joj SYUN H-L UBN %O8yo Ptoy pue {HOIH N} reped Jeppru ysng
peysiidwoooe 4O SWBy jauco JojeieusB pue 1437wy reped Jeppru ysng
9 (J0S) Aq yoeuo Alejes Wil aInsU3  eyeeiq Jojeleusp ‘ef) sNQ aINSUY sofineS eunssexd
peAjeoe 81 eoueieelg einyedeq einsul [8URd PESYIOAQ XOOUD opmmeIpAY Jemod JepprU pue WelsAs xoeyo
(pesinbey sy) seinpescid ojpey] uuoped pexnbe se sdeiy 105 weisAs Jeppru pasemod 3oeyD
Awiqedes uooeeq ey Joexe; J0) pasinbe. sv euerdire uogieod
Jfepey eunj-euly pepeeu ssejun 330 BupiHwy s seye.q Bupired eseeiey
din O YORMS qerS 18S NO Bupi-y s ixey uBeq 0} Areluewouw Jemod eoueADy
|8URd 011100 [BOUIO813 JOYUON paJ|sep S8 YOUMS UBDS 105 penbey sdey g
podey IXV1 @101dW0D  a;1u00 Aysueiu; siew Buipesy isnipy se wewdinb3 eat-iuy 188/PeyD OU3Z 01 sexeiq peeds 3oy
Pe00T] pue pesor JooQ olied %0eyo jonuo Aysuew 1snipy eauesEe |XB) UIRIGO sjuewnssul o) xoeyd
1oe¥e} 10} 8seded SJequGLIMEID HOUV3S 0} YOUMS UojduUNS 18S Buueels pue 81021000 1yB4) 3oeyO
X3 pue sieBuessed AHION  seinpedoid UO win] Jepey LaJees uuopeqd sexe.q ‘aunsseid MnepAy yoeyDd Buueers pue sexeiq ‘einssexd ayneipAy ey
SNOIISRNI 5INood SNOTIDRIT AVN SNOIIORNT IO WIOD SROITONNI IO

IXVL

43




Uodey joexe | eeiduon
sSewel pUR SHeg LIRS KO0 PUY velse,
%001 ‘NO teued ueBAxO Jes

IOEeq ¥noRD ey oygel 10} UBOS

UOHNGIASI [N 3eYD (peanbeu se) 44 105 NOLLINSI 0
snies (peusinbeu sv) Uooveq snoAzepueri/sepey 105 SUIMS JeueIS eaow o} Jopd 10} ieD
Joquewmes) enxe pue Jeluessed Yooy  SAINPedGid ISIPPeYD Jjoewe] e10jeg ULoLSd peanbeu se sy Jes
SNOUIORNT 3IRood SNOUIONT AVN SNOIIDRNI IO Ud00

HOINVI 380I™

44




fepei uo Jo AgensiA IO PRe) J0) 3007

oBurs moj 1) eunssesd JneIPAY HOBYD

dn edey Jo} ye0

@04 U0 premioj ysnd
puncib eaoqe 106} 0002

Hiun pesnbes se 81eq PUBLALOD MOIO4

dn Jeeb o} ye)

45

peyoes)
9 epnywe JOeNE) jpuN &X30K Vo 3o And

Peeds UOREIO) JO SIOUY 0 LIYHM
(vou) punaty 0o uojreioy eleAY

pesnbeu
se jfed svoydiep LS eOpemoupY

Peydes! 81 peeds (04U WNUHURY
puncuB jun premio} an; urelure
U 06 1@ peedsie HoeuD

dn sdey eaopy jone; sBum
Teep esrey PUE |0JIUOD [BUOIIOeNP UTBIUTeN
peeds quip yeo Isnuys o-ee) 103 0} Jojdod vesq
@I ged  painbe e BupuiyBuieds urkiureyy
pesies sdey; einsu3 oppyd Ko o304 Uo enssaid gn; ureluERIY

dn seep ainsuz IS D o) Wi unssy
Qujpo Jo epe) eAYsod ainsu3 SI0UY 06 FeD SULISIUEO LM
saunpecaxd 1NoquID feu| uuoped syl oy 195 yesaxre ubye pue uorrsod oy fxeL
sjuewnuisy; yerouy Joquo  seuBue Inoj e uo epy 1714 eoUNOULY pesnbey se Supesis
ewj| yoeyeL piodey  seujBue inoj e Lo ey L1 J0) 38D 196UM 990U UO pURY Ye) UrelurEHN
BuruR OLIN 0} YRIE DRS} JOYUON PrRMIO} 1INy 840K PIOH pepesp se exyeiq Supred esemey
(loved 0AU0D peeLeAD) jjoewe,L Jojuony $00NQ HOBYEL UOPSd  OSIMDOI YOKMS ANSueiu| sepey Wiy paunbes se Jemod souBADY
SROIISRNI 9INocoa SNOIIDNNIAVN SNOIIDNNI IO 0D SNOIIDRNI IO

JIOTNVI



spoyed Joyuow eydie Supnp ebues JHN
uoftels ewoy jo no Buissed Jeye JH soyuon
Joexey
wouj soipes NNOD pue euoydielu Joyuon
sojpey puy euoydie) Jojuop
WLl O jene) pIodey
e HO leae o} Joud .000°L Nen
I1reD HO i9Ae 0} soud ,000°2 e
0E¥14 8Aoqe 1ewieH uoQ
0sd
eAoqe ejqefeAr Agpeau si ueBAxQ esnsul
" 000°01 OAOQe 9| Yeiure
UeyM %004 12 pue NO §i ueBAxQ ainsug
1o} a2y sjuswelinbey veBAxO einsug
epnipfy uojysuel] Je Jejewnly 1esey
#0 Wb uopned ¥ epoy 441 %0YD
$8INPEdOL ISIOUD JoeNr L 8y wuoped
$8INPEJ0Id SPNYNY QUALD ULIOped

Aresseoeu j| UofeuwLIO) SJRURILIS |
pesnbeau

SE SUOHEIUNUALIOD |60 ULOMed

peasinbes se uoiysod ebuey)

UORISOd VOTRLIO} UL

jondoine ebebu3

yesone uni)

eprinre WK 1one) 1905

weq jemod ynd

§0 [eam

}10 S8UIMMS YO aunsul

108 81 joued jony emnsu3

weased 001 ‘uo ueBAxo esnsuly
198§ 0002 0} Xepy| YO Jeisusye

(pexnbeu se) sl sespeyy Woog 1eS umoy ese sbuipeet] 10eu0) einsul 08114 Buissed ojpes PpUB 26°6Z O} JOINYE 105
(pexnbeu se) Wb e1zzoN woog j8s umoid Bujeg ainliede( Joliuoy  Bumes selewlY L6°62 198 O} Meud e pesnbe: se SeUIUMS JouelS S
UOIJRURLING) ORGOBN UO Win) w9 eunjredep ey 14 0002 O} }UGBWNE Ojpel 195 Horuo edr-ue euibue 10} kD
weunsedwoy ofired xoeyo Jepeu o yrsoxe peel eanboy ‘14 000°01 ¥ WOg Gupue yo wny dn sdey emeu3
weixes [eisul %0019 OPMAIY W HO leAs] ainsul SOUOUMS J8M0d YOU HO wing dn seel Bupue ensu3

(pesnbey ) lo01S Weixes Feisy| UoNS0d 9,1/RINY 18U JO W0fid ULO| pesinbes se teued |on4 les WP QU
HIV NOLLIGNOD dn ulor Peye o) wewdinbe eiqejieae Ky oSN UOHEZUNSSBIY UIGED XOBUD  |oexe] Jeje pue Jemod QUi Joj D
01 Youms Jersery SujuolpuoD Iy 1S UOeULIO S{N0JUT) O} 10Md 10ead (paunbe se) 0f-puy euBu3 vo wny peanbes se uoirsod (160 urelTey
WO HOM 198UM JO Winy, dnujor je) uuoped  (pesinbeu se) seyOUMS JeuerS Jjo wnj peuinbes se saunpeooxd dnujol unoped
SROUSRNIgIR0o0a SNOIIDORNT AVN SROIIONNT IO TdOD SROIIORIIOW

dO N 7130

©
<




Joetinen o) suopeAed eND

uofRAS(3 pUR WINWIZY U (8I0
Jorbiaeu

WIS SUOHBASIT PUB SYINWIZY 108H0D

SUO[IBAI09QO [efiseleD eyeL

(pesnbes se) Loddng meuD) 8piAGId

SNOIISNII HINcCTa

uopisod
Wesaily uo (Alfeqien) peuLioju; 1oid deedi
uodeef 10 Jfed UPIS 10} Jepey JORUON
sefing Buides)| uonels uuoped
uofeuLIOS |90 Wuojed
ojpey pue euoydieiu; JoNuoN
Wodeu uopsod
4H Jo} Aresseoceu se Jofid 01 SV.13J erepdn
¥oRI1 JO NN 02 LIUUm
uoysod Jojuow o} spre uoebineu gy esn
UoflISOd Nesauy Noell
V3S 01 812-NdV 19S
pesnbes se 44 105
pexnbes se SNO/SNI eepdn
uofieBiaeN JeRMISAQ Wioped

uojoungew Joj wewdinbe uogGineN Joyuoyy

wiod j01w00 Bugenjes
Jje 0] ewp (00 [elIse1eD ysiduwodoy
21gvauiod pue
1809 0} ejnou peuurid Buore yeslY 1Pesd
002 W04 uo siom B0 e18jduoD
Xid/ddN enosey
(692 4OVS) sdwoo-aid fensere) ysiduoooy
vonieBiaeN (4Q) Buuoxoey peeQq uuoued
wn) 0} v13 pue Supeey Jely. eindwod
ewW|| pue UOIe0d UeIS 8JRINJoY PIcdeH
$6X]} 110 18800 exe ]
uogeBiARN fefiseie) wels
Bey voetineu
ayoeds o peanbes se wewdinb] 105
pesnbel jj peureqo
S| eouRIEe( UOEBIARN [enseteD ainsul
uopebiaeN repseie) Jo4 esedesd
uorreDiAeN [eni981eD uuoued

TWESNOIIONNT AVN
TFISINGD

IR 06
Kieae eouo 1500 jB UOleod YRIANY PI0OeY
siuwod wn peuuerd
ife 1@ swq pue uopisod IRINY PIOOSH
sjuewesinbey Anue Boj 1ybu-u) ysidwosoy
0EZ14 MO18q 10 18 NN
02 Aq suuojsiepuny) ploae o) Jesaury 10eaq
0E214 Mo1eq N
01 Aq suuoisiepunyj pioAe o} Yeliry Pesq
e JO N O UIYIM Yeiony dee))
Mﬂ.vo_w«ﬂo!._o.ﬁncs,ﬂ_sadﬁ AVN 01 opey 4H JO |04U0D SND
Bue soyuop
TepeY 65 NV JONUON SuenIs o

vopeod m:hm;:ﬁﬂl: wesAs jen; Joyuop
wewdinb3 uoeBiARN efepdn PUY JOYUON Weiss feotioere 30euo
pesnbe se euoydielu] Joyuop SORNEIPAY 004D

47

peunba s° VE 8o ) erendn SROION IO
ejqeaydde se poped

Jojuow eydie Buunp xer weib JH Joyuopy
sepouenbay) [04U0D JfeIL Y JHN JORUON
Aouenbeu; §00N150d PUBLALIOD SHIN JONUOKN
suoydieiu) puy 901PRY JOJUON
ei] 44 pIoOeH
0eWoD JH ysiduoooy
Jjjei) SHN PICOR) pUY 19enbey 190] (SNIL) weisAs
807 wwo) ewdwod  OBupoyuow euBue suxNn] LLONeY
uopeBiaen/esiru) [RIBUSD ULOLed uoeod jjed urejureyy

SNOOONMIAWW = SNOIORNIIONd




AGLS 0} [0J}u0D Uodeeg SNOAZEpUSY leg

pesinbey sy wewdinb3 jeg

1eIU008ld UUoed

(etqeoiidde Ji) seunpednid unueAQ ereliu|

pesnbes se AGLS 0} uodeeg edeld

uopsod uojeyoe Joyuow

ebues wn} e wn) 0} Jojid oNASU)

Buguyy vels

(eqeaidde 41) O uodeeg eANSOd YsAWOoooy
ejqesyidde Ji %oeyo

(4@v) sepuid uopoenq opeWOINY YsiKuoY

19840 usiiqels3

SNOAZepUeH |ef[esed Wiod 1npuod

PBAIS08I [ONJ8) Jfe 0} BoURIREIO D1V GINSUJ

wewuBire wooq Jedoxd uelen $NOAZepUeY uLOjed

sIene08! %001 0} Jeas Jeinip-JowinBey 105
UMM SUOHIBAUNURUOD peiinbey ufeiufe NO 01 Joj1einBey ueBAxQ 185
(peanbe: pauinbey sy Jo1einbey uebAXO 105
V) JOAI0BY O] SPUBLALIOD [BNSIA 9PIAId PUNOQU YUP PUB SYL ot
(pausinbes se) 810N feweix3 jes  Buisn ey Woyj pesnbes 18SUO SUKLL
(peanbey 9v) RWOD 10} J6MI0Y Joug PUNOGU| YUP PUE GINSOP
PeWo) opey weKO SV.L Buisn Leyd wasy ebuey wn) euweeq 4 440 ol seyoyms
$10J)U0D Woog By 9840 puy ebuey wny eindwo) 0071 HOA13S OOH wpdoine Jeg
woog pue3 pexnbes se uoireuLIO Jexue] Aeey 10eu00 Bumes uelAxo uuyuod
88INPe00id Bupemo] woog wiopeqd peasinbes se UOPBULION SIBAI800Y UIEIGO pasnbes se uebAxo 3oeyo
(pesnbey pauinbe; IIDIOSYO SR /| ST
£2) 0467 O} JUWOD WL JOVRAGPPNY I9S S8 JBAIEJ8Y UM 10D OlpeY Usiiqels3 oNe08) voipRuLO}
(peanbes sv) WbPooi4 H/Y LO Win) epNYNY JoNuOyy  Woyj teenbes Buienjey Jry pue jsenbey uojeyoe Buien)as Je ysigeIs3
smsoeyly WO JoenQ Jeneoey les pesnbes se JejewnlY 105 %-440 pue ebues W endwod NVOVL Av-0l-ily 185
(pexnbes se) YOUMS eplIeAD Aoueliews jos 20|peY JONUOKN tng dn moyo} Wy Jezniqers 1opdone ey
AR SOUIMS sepuenbey) ojpel peubissy 105 LN UO Buyes lsruyl snonupuod Xey 18S  sixe youduoreaste widoine ebeusey
W] LONEASIT PUR UojSUeIX] einsul pesnbes 199-jjo pue ebues wnj eindwo) WA Jezyiqers ¥oeuo
(peuinbes se) eUU0RIQ-Iv-edoosee) 10S SV Juewdinb3 SNOBUEIEINN 10S/IOWUON Buiies 1SNy | SNONURUOD Xew 190d Wy} Jeznqels aendOy
110D reubs %8y sennp Budeey uoners ULoued  Bumes jsnuy) NONURUOD XeW eINdwoD  sixe yod/iogeaste wpdoIne PEULOONQ
N3dO 10487 1000 BunybiS 195 SNOAZEpUSH 104 pesnbey sy wewdinb3 1eg (yesaufe j0 uogresedes Joj Annqisuodse Aouenbey Bugenjes xe sedosd einsuz
SOPRY PUBLALIOD JOUUOIN sbupeeH ¥qIO eNdwo) sewnssy Arey) YSHYN smpeq Bumes Jejeuiye LLYUOD
(oquondde ) jeued uebAxO Burlenjeys 18s 28INPBJ0Id BUIPIOH HQIO Wioyed HV 19npuod 0} uojssiued 1senbey Jomwuipe 1998y
sieqUIeWMeI) €. [xe pue siebuessed uuoj| Bupup exew o} yoes| 1snipy epnye Xo01q URIG0 Iowuwye Yoeuo
%001 ‘440 feued ueBAxO premio Jes Bunuy exew o} SV isnfpy 1OHY pesiAe) fiun ey
$04NPeSnid uoiesedeld Butienjey] iy uuoped 1w 8 Bujunl Zu wnsul  JOUY eyl 1k Aetep o} uotssiuued U0 ReWoo Joj voneredexd ysiidw ooy
SNOIISNNI BIR0o8 SNOIIONTAVR SNROIIONNI IO RO SROUDNNI IO

TIVINOT HOIROUIVEVIIEd




$10eju0o

wenbesqns 10} WeisAs ekoey
seinpesosd

Kemeyeeug JO 1POUUCSI] WioUed

vonysod Jeieoey Joyuon

RI0JBIPU| UOYSO Woog JOUUOW

AINPed0id Ve Wioped

SNOIDNNI B3INo0a

epnyly Joyuo
31VH3dO 01 69-NdV 1S
%00iq Buienjes Jie jo wonoq
Te Jenileoey Jutedupis o} sepey einByuod
{Aresseoeu
1) seinpesnid Aemeeeig uuoped
euoydieju| Joyuon
ojpey 4H Joyuon
sojpey JHN JoNuoN
sojpey pue evoydiow| iojuon
swejlsAs AYN eyepdn puy Jojuopy
©8IN0O POJestd JO N O UIYYM esinod
ujRlURW 0] AJRSSe0eU S Jelally JeyVY
siueweuinbey souesesid DLV UreIUEN
uotsod jo pesiape 10lid dee)
ainord wnw)ido Jo) Jepey eun)
(peuinbeyy §) uoyreuno4 e Joyuon
peuejsues [en} j0 Junowy psodeY
SIBILOO O JOUNN PIOOeH
erQ Bujlenjey Jy piooeH
Buyenjey) Ny [eieuen) uuoued

SNOIIONTI AVN

1HOIHE o1 swbr uojysod
pue NO H104 01 SiyBi uooeeg leg
NO 01 yaums dwind W/ euo 18
H/V 10} jeued jend 1S
pesnbes se NvYOV1 1S
HO SOydYMS 10008
Bupesy pue DO VHOA lojidoiny 1S
ejqedjdde
se NO swbi yeg rees/Supiows oN 19S
¥eyo Ayivenb jeny ejeiduod
pasynbey
se Syb vooreg SNOAZepuey 10S
NIQ pue AQV3LS 01 sbr] uopsod 1S
pesinbey se syyBn 10s
pasinbe y jen4 dwnq
ueBAxo yoeyd
pesinbes jj NYOVL JIv 01 iy 108
peasinbes se sojpey 10S
pejeuq se 10 26'62 O} Jelewiye 18S

SNOIIONNI IO MO0

L2 N EOEELR 11

49

uofiisod 160 ufkjureyy
paiinbe: se semod eouerpy

UO1YSOd JOAI0BQD/IONIBOR) JOJUOK

SNOITORNI IO




50

%001 ‘NO [eued uebAxQ uojjels piemio 1eg (pesnbes se) uebAxo yo wing
ujge) piemio o} uinjey (pauinbe! se) 2662 01 Jejewiyy 18g
G3MOLS NOO0A 10id Wwioju| pesinbeu se sjyby
jeued ueBAxQ uoneis fuiienjey les pelinbal uQoReq SNOAzepuey pue uolsod 1S uosod ({80 uelule
(pesinbeu se) siybi feuwselx3 1es se suexeeiq Ynaud yuey jenj uedo uonenByuo) esiug ysiiqeis3 uojysod |1eo ysyiqeiseey
YOUMS PeXxOOf SI0JeABPPNY %08yD uebAxQ %oeyo Anwenb jeng piodey  pesinbes y Jeased oot ueBAxo
1ene7 J00( Bunydis yum sooq Bunubis esod (Kresseoeu j)) sieleuwlyy 18S peiinbey %o8Yd pUe g6°6Z 0} Jejewye 1es
woog yaje pue ‘mois ‘pesey sojpey] Joyuop se siybi yeg ees/Bupows oN 1es 19501 Sojpes aInssy
(peuinbey 440 01 uooeeg snoAzepuey/iepey les nen/16A1826H 0} odeH H/Y 150d epinoid osino
se) .0. 0} [0JJU0D W) JojeAeppny leS seinpesosd pesnbe se jojidoiny ebebue-ey io} paunbyuooel jeued en; eInssy
seinpegoid Bujjenjey JIy 1sod wioped Isipoey Buyenjey A1y 1s0d ystidwoaoy %00y Guienje. Jie 1sod ejeidwoD 1sipoeyd Bujienjeu Jre jsod elelu|
SNOTISNNI gInNood SNOIIONNT AVN SNOIIDNN3 IOTI300 SNOIIDNNI 10Td

BNTTaNI3y BIV IS0d




(pesnbeu se) woddns mess epiaoig

SNOIISNNI UIRGOd

sejyjiqisuodse. vojiebiaeu pee |8 ewnssy
Buipeey ssedwoo ¢ pue LN »0eyd

Ul-1se09 0} Joud 10eju0d JHA ystqels3
Joyieom

edueJsee(o uopebiaen [enseled ejeuiwie)  ejepdn o} ojpes 4H uo yored euoyd urelgO

X1} pue 1Se09 ysiiduodoy

pue iseco 0} 13
esunouue pue uoiysod H( jeul4 ysidwosoy
uofieBireu Jejem Jenoselise|eD ejeuise ]

SNOIIONNI AVN
Z¥35Ngd

ebues
Jepey jo 1n0 ueym suode. uoiysod exepw
4By jo eInoi peisenbes s esi00. ssey
pejeunwel Hy D1V AjioN

SNOIIONNI IO Td00

51

Aiesseoeu y uoneuuo; eyeujuue |
pexnnbey

S SUOHEDUNWILLIOD |80 WUoued

pesinbes se uoiysod eBueyn

uoiusod uoiiew,oy uteurep

1opidoine eBebug

SNOIIONNI IO Td




pesinbes se yoddns meid epinoid

SNOIIONMI HIRGC0d

{en} pue ‘ewy) ‘esur)sip eNduon
ueyd esedaiy
ueAp ueidey

SNOIIONNI AVN
THIAIANVd

52

181UBD (041u02 eIl eInas

Jfe JojuOwIeyteom uolleunsep urei0

yesone ¢ yum ueyd ejeuipioon
seoueseeD

1edaud ureigo o) Jopdod esq
uewerddns ejru 1By weuwnisw

dn %00) 0} Jequuelmes PenQ
uojieuisep yoees o) Auiqede ten;

©ARY BM Ji BULLISIRD O} 100D e

ebues sunwelep o} Jorelirey 198

Jeyieem uoneunisep UItIROD

SNOIIONNITOTd

edueseed JLy ureIqo
ueAlp 4o} peuinbes jen} eindwon

SNOIIONNI TONJOD




dnyeeuq oD soyuopy

i1eD .epnyyy peubissy 0} Jold ,000't. Oen
i1eD .epniiy peubissy 01 Joud .000'2. Oen
$8INPessid epniiy Wedse(q uuoped

1s0d puUBWAOD 10eII0D

peAiede) eduerses)) yoeosddy einsug

sseweH Jepinoys pue eg Aiejes ueisey

uIsjeWIRY 18S

(Si1v) edjnes

ssoeurey UOIJBULIOJU| [BURLLI® | MBIDIY JOJUOW

lopinoys pue Jjeg Aiejes %007 pue uelise suodal Jeyreem Joyuop

uiqeD piemiod o) ybnosypiiem ebueyo uoiss|w eledjusyiny

ey peyoen woog uuoped eoedsiie esn [epeds meirey

pod woog 0} ybnosypem spretue Aouefiiewe mejrey

siequIewme.) pue suebuessed AJION

einjesodwe | ewyedwo) obsen 1es yoeoiddy pue uolRIIoUBY MBIAY

sieyeelg ynasd »oeuyod yeioue |# Joyuop

WelXes pue |00]S IUBIXeS MOIS 4vi o erebiaeN
Kyaeso) jo seuen Buipue eiginoed ueose(] Jo4 asedeid
SNOTIONNI HINcod SNOIIDNNIAVN

uo sjy6 Bupue winy
sseleuwnyy 1es
epmje einsseud pjey aaoqe

H 009 1€ Jejjonuo) ainsseald uiqe) jes

SwelsAS JneIpAH pue SuRed ¥oeuod
wewdinb3 Buio-iuy les

SPIV AeN 108{eS pue 185

uelewYy ojpey 1es

xepu| NdY LN 1S

ureusel jseybiy meiney seinpedoid yoeosdde pue jueosep MeIAeY

ISIpi0eyd Juedsep ysiidworry
SOJeUIPI00D pue e

uopeneued ZIQV 10} AYN dn xoeg

psed elep Suipuej Ul SBUIUS BBy

SNOIIONRI TOd00

IN3O53a

0191AW09 1SRO8 WedIsep U

Bues seieunye ejeudosdde jos
peedsie

pue ‘epniye ‘esinoo Jedoid ainsug

weasep efenju; o} Jemod eonpey
uojeniony}

eBneb 4o 3oeyo pue seye.q ejencoy
swesAs Jeppru
pesemod pue ‘exesq ealesel ‘1ybu

‘o) jo einssaid pue sByIUMS XOBUD
peJinbes

se esn uewdinbe ed-jiue eiq

uogiuBy 0} seyOUMS JeLels jes

198 ase sepje uojebireu einsu)

Jejewiye ojpes ojuf epniije Jiyoeds jeg

193 X8put WdH LN wujuod
yoeoidde eyl jeug
snjeis yesose jo eseq
uoneunisep esiape o) Jojebireu 10euQ
seinpesoxd yoeasdde meineyy
JSU1eBM MEINGY
1sI1¥08yd juedsep 10} o)
dnyeeq f1ed 1veuq

SNOIIONNI TOTd

53



peeds punosbiano (o4 Buipue| Joyuop
ewi} piodey
siied epnijily pasinbey exew
pelou spiezey Aue JO SI0jid eSIAPY
peysiidwoxoy
aJy $8INpedold yoeoiddy pessiy ainsu3
peJnbes se punoly 0o uuoped
pesinbe: se Jujod yoeosddy pessin IeD
VAW Jo bl uoisidnq s0) yorosddy eounouuy
jeued [en4 3oeud
(pesinbeu se) peeds yoeosddy 1011d %0eyd
umop uofysod reeo ey
Bumes detd 3oeyd
el J04 Ueds
syoey) Alejes uuoped
pesnbes se Bupu Jojuo
sojpey JOYuon
yoeouddy Jojuow
paijnbes se peysiqnd se Juedseq Peliq
Jepey einbyuod
jew eJe suojoLIsey epnyyy einsu3
uolleuLIojU LU pue peeds punao Aejey
(pesnbey y)
Jeued jonj JoyuoN  yoeaiddy Jepey peleli] 8wIoqiY uloped
jeued 101JU0d [e2I0616 JOYUOK seyoeosddy Wewnuisy uuoped

SROIIONNI 8IRood SNOIIDONNT AVN

198 JneIPAY Ul ainsseid Jeppny %08y
pesemof jeeb Jee pNS-AuY %0eyd

inojjos Buipue) Buunp ejp) punaib
0} ejeiejecep seuibue ueym jond esiApY
Kiesseoeu j Jujod yoeosdde pessiul fjed
HQ/VAN no §ed
daA e
ac_bcu_ JO} 8wy 1ejued uo JHN uuyuod
Bujpuey J0) sdetd 105
Bujpue 0} jeued jen; les
NeJ) Joj UeDS

epniie O/V ‘10eys puim ‘peeds punosb
‘eled NUIS ‘peedsily ‘epniY JOHUOW
SPIV ABN 1DejeS pue 185
einssesd onespAl Jeppny 3OBUD
pesisep se jes sdeyj emnsu3

NO Seyoums

uojieireq peeds R Jemod VYOu 18S
010Z 0} )88 8Je sexesq peeds ainsul
aINPestid Yoreoiddy meiaey

SNOIIONNI IO

BNIGNVT ONV HOVOUddV

<
7o

Kemunu ey jo Jeepd xe|
[04UCD [BUOIDRP RIAE URIUTN
eipi punaif uj seuibue ¥ eunsul
peuinbes se sexeiq jeeym Kiddy
sowesq peeds esiey
Buipue Joj 193 sdey ainsul
Buipue Joj jos jeued jen) eunsul
Supuey
10} pannbeu se sdey} feuoppe Penq
weisAs pps-ive ¥oeuo
PeNo0| pue umop Jeel Bupue uuyuoD
reol Buipiret Jemo] 0} Jordod wang
yen J0) Ueds
ws pue
pepetes sepfe uopeliaeu sedoxd aunsul
UO SOUINMS QAS/SY 43T WS
peuinbes se sdey Jemo| 0} 108d0o PEN]
pelebuesip 1opdoyre ainsul
OU3Z 01 188 sexeiq peeds ansul
1pPeyd Bupue| 610)8q Joj §eD

SROIIONNI IO



164 wiog ejeidwo)
182 uLo4 eleidwo)
9/ uuo4 ejeidwod
Buyeqe() souruelujeyy LLOMed
wewdinb3y yeiony mols
Buypoyg uolysod
SBJIAS(J UMOPO|] eAcWweY
$jeeg MoIS
pepoeioud jiis 100Q ofied %oeyd
eiqeifeAe Jeysinbunx3 e xoeyo
Jeeyd ey Bujpeon obired xoeyd
PejfeISu} )M PUNOID %08YD
eiqe(feA. JemOd [ewelx3 »oeyd
SH0YD O UOISOd %08y
pejfeisyl InulS loddng yel %oeyd
oBued peojun
ebebbeg peojun
uolyisod
u) pueis Bupeo) seBuessed aunsu3y
puess jel fleisu)
J00Q obrep uedp
ofire) pue siefiuessed peojun
182 uuo4 eeidwod
(pesnbes j) umopinus NV wuoped
SeUOUMS Wewredwo) woog 1es
o esold
Jeppe esuenu3 jreisu)
1o vedo
Jooq A3 uedp
euoydielu| jes
S%0eUD Yelouly uuoled
sobeo einsseid
loleInwnooy uels NV %oeyd
[enuepy O} YOUMS |0Ju0D
eineiedwe) uswpedwos ofse) jes
sefier) aInssoid
J01RINWNIDY WelS NdY X8y
ejpueH eseejey puy %007
umoQq punNoJL) Jeer) esSoN feisul
%001 ‘440 uebAxQ les
sainpedold BupueT oYy uuoped

SNOTIONNI H3INood

Bujjenqep UOISSIL Meid uLoped
uoddns ey} 0} ¥sew pue jewiey uj wnj
yomieded voissiu uojebiaeu e uj wng
(erqeayidde y) /51 wio4 OVS eleidwo)

sjuswauinbes meunife Kiojepuew ejeidwon

suopesyqnd
diNd PUR 8G-AX ‘8 1-MIM ‘UY WWOD uj wing
uojieLLIOjU) XoeyO Aoeindoe SN Aejed
Bujjeliqep soueUSUlEW ULOLed

182 wJo4 ow) sepuedescsip
edueueUfew swelsAs uopeBiaeN Jejug
|jeuuosiedssiebuessed peoiyo
wewdinb3 w14 peoo
pesinbey Sy PeOO Yesdlly Uf IsIssy
8S-AX PUE 8-MI) U] 8p0D 62|0167
440 1emod SYO/NVS 4 19S
(pesinbes se) epoD Z epoy 1es
pesnbey sy 4is/441 188
pexied Jeye 440 YoUMS NSW SNI wnj
Ageinooe Aeu ejejnoen
b1} i1s€| JO BwL] ABN piooey
Ae)j Jesi sseid
Keidsip eiep puey-je| WoJj 8ouelsig piodey
esuenbes u| 849y g pue | sseid
Ae) SHO Ld AM sseid
INIL/LSIQ 03 Jo108ies eleq i8S
uofysod renoy eueidiy peo
UOjYSOd lueseld aind peo
ko)l pioH sseid
sejeuIpJ00D epnybuoT pue epnyie piodey
Ao ploH sseid
wiod Aem 10ejes
$8INPad0.d %08y Aoeinooy SNI uloped
0lez 0) speeiq einsseid uebAxQ einsuly
%001 JeAeT Jeiniia 1es
440 1ene1 Aiddng 185
weysAg uebAxO 1es
(peainbeu 31) 440 1eured 100D 69-NdV 19S
430 USHMS uooun jes
440 YouUMS qels 1es
440 UoUMS uedg leg
MO 1011u0D Jexsepy Buipeey les
MDD 101u0) Asuelut jes
MOD 104jU0D UfeD jes
jeued jQ)ju00) Jepey yasees 18s
430 YoUMS NS SNQ wn)

440 UOUMS J8isely 44| 10S

1NO YIUMS INO/UQ ¥ PO 105
(pesinbe se) youms epoD ¥ epoy 1S
3O wewdinbg winy

soipe) JOYUuo

SNOIIONMIAVN

peJjnbei

i iYL Ol YOUMS Jemod [ewelx3 jes
HIV NvH

o} youms Jeisepy BujuoppuoD 4v 188

peiinbel se Jemod jewelxg Aiddy
(peysiidwosoe Aisnojerd

10U 1) 44O O} SeydYMS Jeuels eulbue 185
(paysyidwoooe Aisnojneid

10U Ji) 440 0} edl-juy eulbu3 Jes
13nd43Y

ONIM O] YOUMS BA[A plojiueyy 1S
pesnbes

Ji |eued |o1uo) Auoydip 8zj016Z7

10iid oIy Jjo winj

e1eidwioo 3oy Aoeinooy SNI einsuly

pasinbe: se siyb leg

440 01 oipey 4 1S
8SIMMD0D

Jeuno? |inj o} Aysueju) Jepey Siolid 19S
HIV NvH

01 youms Jejsep Bujuopuo) 4y 10S
3Sv3yo3a 1iNd o}

|0JJUDD) BINSSAld [enuen UIgeD) 195

0107 0O} seyeiq peeds jeg

dn o1 sdej4 188
440 0}

SBUOUMS MODUIM PUR “181ul-D ‘toud 1es

pesnbeu se ed-uy euibu] 185

pennbes se syby 105

peinbes se S8YOUMS Jelels 19S

SNOUIONNI IO TIOD

peinbes se g2g Wc OVS ejeidwod

yiomieded Buurewes ejeichuon

$]8400S 10} UOIed0| 61n06S 81ed07
eseq

ewoy 0] snieis yeldlie pue mes Aejed

18 uuo4 4v eleidwod

peaINses Sjuelnoop

440 WeIsAS 812-NdV Winl  PeljISSe|d PUe Iy UONIEIUNWILIOD 8INsu3

SNIONVT 531V

BuidiAIes Yyeiaije ejeuipioo)
Anoes yesue aunsu3
peijnbe:
se uojoedsul punoJe-yem uuoued
paijnbes se youms semod Liejieq 185
pesinbes se ndy doig
eyeiq Bupyred eseejey
soyelq
HO6UD pue pejiejsul sHO0YO ansul
swby yo winy
SeyouMs einsseid ojneiphy 4o winj
Jedwep me£ pue sojpes Jo wn}
seYoYMs
somod Jeisew Z¥ pue L g4 o win]
seyoyms Jemod yoOY o uiny
seyoyms
eAleA [en) pue dwnd }S00q }O win)
seyoums 0146 Jemod juewnuisul 4o wing
SOUOUMS JROY MOPUIM JjO W]
POSOID IO JJO SOUDUMS [EOUIO8I8 ||e aInsul
40 ueBAxo winj
pexoeyd are
sainssaxd Joje|nwinooe els Ndy ainsuy
#0 sejnaiyy wing
AONIOHINI
0} youms Jemod Kieieq 195 |
(peysydwoooe Aisnojaesd
10U J1) 440 O) SeyOUMS Jelers Jo5
(peysiiduioaoe Kisnojaeud
1ou §1) 440 01 edt-pue eujbue e
eje1dwiod %oeyd AoeIndoe SN| eINsul
exesq Bupyred 1eg
Isipoeyd umop Inys euibue 1eug
suojonisu|
1xe) enssasBoud 1senbes o) J0pdod 18]
QIAB uj yoyms
J0pejes epous Jopenp b einsuz
peinbal i NdV uwupuod
$O{lI0JU] pJROGING JO PJROQU| UMOP INUS
peJinbeu se uoYE0|
Bupued peubisse o) everdie ey
OH3Z o1 sexesq peeds jeg
¥oey ewy exey
peuinbe.
se eoi-nue eulbue jes 10idoo 10enQ
paiinbes se S8ydiMs Jeue]s 105
1s1%o8y> Buipuel Jeye Joj €D
SNOIIDNNIIOWd




APPENDIX B

FUNCTION ANALYSIS MATRICES FOR EACH CREW POSITION

56




“"%i00p e eeOU |

WEIUm 01 eBRWEP (wINONNS peydeys ANUSIDINS 10N S{A'USH 01 PeIoeUUDd ¥ LOTENIOE SINU3
T Wi O] SBWWEp |(WINPNIIS poyoeyd Anus(ofns 1oN SIA'UBN perowel uid el ewcu ains3z
A UORIPUGD suel SB0U HOWYD
siA HOM [BaUM O30U YOMUD
T003) eumq

1A 1510 UBIe0] 10 eSuesesd 10} ¥OMUD
X0 WOWBAWOD FE0U SN0 PUE DO
307 JRRINUSE PR 1AV UM SIS |
PAV'I0A SUOPOTUISU] (FUOTHPPY @PIAGId
J0A W) ssulue WIS SUNOWIY
SIA — BUeUq JeqImem PUY UOISSAE 818|AW0D
SIA VBN PAINDEl S8 WP (87 ULOJ JV MeIARY|
Y D (8L Wsod IV g

PNYO0A oWy U )

SIA poiwIu] J01eUS UM NgV

PV OABAUSHY SOUBUORNEYY WOI] WeyS [oNnJ precq uo en} §o 10 Ma
SAUTN 18Z Ui IV poeyd
TA U DI J0PONI| YOO PUE 188]
(I T “Lode) MaiD SGWoD)
A Uy Wisks UeBKE0 PUY SUOUdISRR NINID)
UOROSOBU| JOUSIX® WIOHeY
wybieid
Boo Py WA TR UCHIUIPIO0) MeiD “Tund WbH ewwod)

(T
PAY'20A opIND Bupeug pus UoHIAR00) MeD|  BujeugBuiuund uosHIW 30 #I8iGwO)
CLET *pnD Bujjeng ®8inped0id OLIN Wbg
PAY90A opinD Buneng SNpeSaid NeD Ieug
PAYI0A suow edQ’ susBiiiew] wuewsnbs wewlodep mwug.
PNY'30A UOIIBUINI00) M&D seinpedosd ob pus yoNoi Jeug
WOANSLURW

PRY50A TUOTUMIO0) MeID UoTIIBUoWep WBK| pewumd eug
PRV 206 STIER OISR PUT DAY WD
AU Wiom Je08d Uowens iy |
PAVI0A ORI UGKWNDS Bo#/q WeD/0LIN 2npuod
Boo MA VW JOUINOM DUV JOS UOIRRARIOOD) MeID TP jo-S SINGWOD
LD ISR WD
PAIVEBIA U] UmeM P 1408) Bulid 1O 10MAedng Al U YORD

WhBila 40; vopnuiedeiy

$103443 HOHHI

ALITVAON

Ni NOILYINHOJNI

ASVL

1S17 MSvL S.107Ud

57




— 3)vdo SANISTY |

pny'sIA’ue 01 Youms dwnd Asmjxne weisAs }e) leS
onv o

POV SIA'UEHN Wwums dwnd fumpane weisks Wiy 1eg
pNy'SIA‘ UK NO SeLOiMe euneseud Yoey)
WeisAs NwIpAY 8Z{INsseid

HA'UBN 1948 BuiBieyd Aisuwq ¥oeud
[

SIA M puncul pus BIdOIUMOP ‘UG einBul

SIA UONIPUCS (Fi0uel GuRIINIS HOeUD

SIA POAOWSS &R WISA0O J0Ud aunsul

SIA ToiT SDROIN; LPW LRIIW 10808

SiA aineseud &UOQ &1} NIOUD

SIA —olyosIp Su0q &) HOWD

1A SeuUS 10 UGIIPUGO [RIeUsD ¥oeuD)|

StA Dup yst yoeyo

[ o1 eBwwep [eINOnIg pewoeus Anuepins 1N SIA perowas surd Fiepws el Dupus; eansu3|
YeIUe 01 eBWwep [eMONNG POPOND Knuepins 10N SIA POAGLIAI $HOORMOP JOOp /P88 nsu3

SiA UCIIDUCD es0ues seeliniom 90UM ¥OMUD

oy IS8 JOMNWNIOT NG IO WO
SIFS80 JONMMURSON

A CTT T O T )

SIA WM OSUM YO WOUD

SIA PeSOI) 81000 NV Swneu3

%A ~s0uim o eSepne 001 WD

1A Wo0Q 10 UOIHPUCO MEIEUSD %oeUD

sSRiueduambeeen; |

SIA 10 USIIPUGD TRINUeD WOeUD

SIA Tqueset (W1 puv eDw|e8n; ' WPeuD

SIA selel eunsessd S0q 04} WU

SIA OWOPY SBNUOP SIN0q SA) WIeUD

SIA SoUBUS |G UOTIPUSD RIeuel WSeUD

"A Bum U ¥oeyd

SIA Perowes &8 suid weB Bupve eineuy|
NN 01 eDewep [®NPMS P&WSeUD ADusidins 10N porowe ere

YeI3IW 0] eBrwep [eINPANS POWISUD AIUeInE 1ON ar NOOIMOP 00p J98D Bupu®) e:nsu3

1A 08 Buienes 3od SRS ¥oeuD)]

LT siovideces Bupenjes wiod eBuis ¥oeud
1HOMNS

SIA VBN Gl oI SAPA BUen)ll TR 10§

$1A [ L h)

e IAMAETON

SIA CTOLT VYT T TR T

SiA om weum WBU WD

posoR

JOA00 ONTA Bupenisl TR IPOYD

58




BIAURH Weinks oBWBLe ¥oeuD)
WA NO Usyl 'LS3L 01 UouMs Sy W8,
SAUSH TSVS3] weisks sy einey ubu3 wowud
TAUYW UOIRUIPIOO MeID WiR 16pPTU YO8GD
AU UOIRUPIODD MeID einssexd 1epbru YoeD
AN UOIRUIPI00) Me1D NO O UoWms 1emod Jeppru 195,
powosys Kiuepiine 1oN A UYW UO(BUPIO0) MEID SRl Lol  LHOIY N0} J9ppru uang
SUOIPUGO KPUM Ul peNoeud Keioipns 1oN HA'URN UOITBUIRION) MeID) 1437 nnj seppns ysng
AU UOIRUINI00) MeiD 440 Gowas 1emod J8pDN %OWUD
190D %D
HAUYW UORUIPI00) MeD IWINION 01 [oNms 10/ICO Wi QUIS W5
AU UORUDI0D) Mg 1NOLND Of OIS IIkicT Wyl qus WG,
N 390N U3 NOO 390N

SAUYN UOIWUNI00D MND YONRS [ONU0D WA GV eeniy|
AU [T T )
HAURN UWUIRI00) MaID Wn SUPee PND
HA U UOIBUII00D MM 080 Snok eadyy|
SAURN UORUPIO0) MeID We ook o.sd..._
WA UOIWUIPIO0) M) PISWIO] SYOK SAH|
SiA USRI UAA YOO
BAVEN TOWANe WORID
HAUTN Wl UK WORD
® UIWUIPI00) MeD 005 SOk enoN|
POV HA U UOIUIPIO0) M85 ﬂl:ﬂ.._
PAV AN UOIRUPIO0) AeID o enok eacyy
AN UOIIUIPIOD) MEID|  SOURESD Pers ..ﬂﬂ.ﬂ.ﬂn_

UOIRNPIO0) MeID

PAVHATRN UNIUIPIODD) D
POV RA U UOIEUIPIO0) M) 440.LND 01 uaNme preono ws |
PRV SAVSN UONIUIPIO0D MeID 430LND O Ys 1opods PIvoou ws|
PV HA U UGIIRUIPIO) M) e |
PAVHAUPH UONRUPIO0) MeiD B wn; o1 ewok ws]
POV SA' VSN UCHIBUIRIO0) M) uo 4" 01 ook g
POV HAVEN UOITBUIDI00) M&ID 00585 08 1 AR NEN 3
CTY ] TVWHON & wonme Jenods Rivoqu) W§ |
HA U ORI POOdS OO
*iA i | 7] o0 onrepky oD
A VN NV S 0D Suesd 198 eintu]
"AUTR T4V 6 Duaa Be1 DAwae 95
SIA' U OM4 O WUMS 1981 PIYBUR 9g
SIA'URN HNVIE LONDU URd 901 ¥O0uD
wA U 430 owexq Buned oo
LTy WeTSAe DY WoeuD

oV

PRV SIA VRN o1 youme dwnd Krmmxny werske yey 195

59




1A seingseud JOIRINWNIOE Ndy HOBUD

PNY'I0A'SIA VRN seuiBue uwis o Kpwes pre) 17130 wLoM|

20A'SIA'UBH WOeuD OIP¥] Z WWOD uuoyed

AU UGIVUIPIO0) MeID WO 130 Wisjieg

SiA UORUIPIO0) MEID HO-X¥] 10, W |eUvd (o) einsu3|

WA URH SOIITY DUY )8 SIBDEd FiNes WnpY|

VIAURY 0ikB 01 10100109 epow J01GIID WBH) SAON
WOWSAOL

SIAUTH 1o Wopees; 0] SIOAN0S BN} WoruD

CTYTT] JOWOPU| 1591 PIIVAUDIVA ssaid

SNV Whks 1981 10001 $9eig

SIA'USH YONeS WUl QRIS SIRAIDY

SIAURH NO Soqoyms oBeBUS 100001 89|

HAUSN uoung ebvbuesp s 0nd weaiceq

WA TANOO SSON VS * g7y JEON GO (N o |
]

VAU UoUl L3371 ey W 1000y eminy |
ueysod

WA oD W GOUY Wl ORGSO U0)

g0y Woeus)|

PAY HA USRI UOUIPI0) MEI) woy o pus Owyj PUD

WA UBH UOIRUIPIO0) MeiD *PowW (VDR PUNDIY OD UORTIDY YOWO

SIA WBopeel Kwenb eny osud|

SIA TR W Ol yIawa 00888 Owel 10 15|

WA RN 1S3L O (owes DN Guer 10 W05,

A UYN Wo0R WS

AV CL TR

SIAURN TioY) omapu) 0P8N0 SPAUNY ¥IeUD

SiA SeDE PUT ST NP ORI

T SIUSWII WORD

CTY 7] *Pow Bupeey J0108AD DIl ¥OSUD

PAVIOABA VRN LOWWHT 10 VOG0 WOeD

PAVIOA WA VO URUPI0D MEID PRI 3+ PO

PRV 30A WA VeI UOIRUPIO0) MeID PN IHA PR

56A UORUIPI00) MaID Toas punad) 3HN £ INOD PRID)

A UOUIPIOO) M) 3HN | 0D P80

POV AT USRUIPIoo) MaiD NYOVLWHeD

PRV HA UV UOITRUISI00) Mar) WOA RO

PRV SIA VTN UOIRUPIOt) Mei) TUSNSIN §1 PWD

oY) ¥IUD

1A 0 9808 puw VO ’%@L

CTY NO Uiy ‘1631 OF WOWMS GAS W6

AN

WIS 00UTD MBK YU

60




J

weisks sapptu pesemod ¥oeud
AURY PIIND& 9% SUMAT UONOd
7] UOIBUIDIODD M&LD soRiq Dunyed esveiey
A UTH UOITIUIRI00D M&D X% uiBeq o1 Ay 10mod o
SIA TN UGITRUIPIOOD) MEID “odw; 1o
A UMIBUPIO0] MEiD OU3Z Of Sowiq peeds YoeyD
AU siewnen whili PeD
SIAUSH UOIEUIPIO0) MWD ®0AUCO WBH) WOND
Bupsers
CTNT UIWAPODD MeID pus seweiq sineeesd oyneanky %oeuD
1xey
PPV 30A VU] MED *indwod uode pwl eaneu3|
PYI0A UORRLIRIO0) PUNGID “SuBY JON AVN SNG PU¥ SN 108D
PRY'I0A SIA Ve UOEUIPIO0) MeiD UOSWIT Wy
PNY'O0A'SA VeI UOIRUNI00) M&ID PeANDE; B¥ SO1-MIT SUBU® U0 WnL
AU TVIRION Of Wowee Geueq wg|
PAV90A UOREUIIO0D PURGID|  POADWES TOOUD PUV J6m0d SIs Ssneu]|
AT
SIA
HAURH|
HAUW
AU UOIRUPI00) MeID
S(A
SA T NUIPIO0) MEID| WdY ZN Weaed 9T W LHVIS 01 SROAL 95
PAY'O0A BAVRH OIWUIDIOO] MeID . ouos | veig|
PAYIOAMAUTY (PURI0OT PUNCID . LUVLE Ol [oums jeuvis w5
AT [ T T
HAUYN g Boned g
SIA'USH PUINDRI S8 \OWMS JOMOC WSIXe SIRARDY
A VRN soyonme anesexd oyneply 1eg
T AONIDU3PE O woums Keuwq w5
AU Wesed 001 O UeBKXo wng|
A US OB PUT KiPq UBISNS|
TN PaiInbe: §i NV W5
Xey ei0}e@ pus seuibu3 Bujulig
ssunpesod
SIA'URN UOIBUIDIO0D MEID PUR ‘UBld WDILJSSUIRSM |  UOILEBUI DUR ROWUDNE SYD/VSd Wiopey
PNY20A HA VB UOIIRURIOO) MeI)|  Penpesosd Koustuews put joei meiasy
7Y 330 O onas dwnd ¥ne }Bu 9§

61




I

IN U yum yesose uBje pur uonisod ol ixe;
A'USN peoauip st eywiq Dupued eseejey

A UEW pesibes s¥ semod eoUTADY
1oeye]

SIA'URH Uo JDRS WIn)

SN VRN UOIUD! 0] PSUOUMS JSLTIS SAOH
SIA UGHIBUIPIO0) MEID WO O¥¥i 10} 198 [eusd (en) eunsu3
SAUH UONUIPIO0) MeID Uode) HONE! Us|idWoddy
CTY USIIUIPI00) M) N3 OPRJ [BUOIHPPN UW{I0WoodY|
SAUR §L
O

DAV SIA VoW WWRHE USSP SIRUPISOD Ta pevaip ueum sever Buned esvermy|
VA USH OUN %} semod g
PV HA U YVISAW USMISQ SIBUIPIOe) Touenbal) OLIN UO ORP OpR) U0
e ~Kouenbes) 1PeLoN| T POV OO RN USIAE USSMIOn SWUPIOe) SRS OLIN 8 sompe: eBuwD]
PRYI0A — [eASIO0Y OLIN IGO0
WA TV VTS )

SA VN SAOPUS o890
A NG PaUN) SIS PUB USd0 WOOD NV WeD|

SIA WOMPUNRE YO D]

SIA TORPUNIE QAS/BYIS P0D
PAY'SOA Ve gﬂlﬁ?
VA o Baed |

WA N AGLS 01 ApRI OD
T UOBedRN SR T UII0)|
NAV $ONR0 Uo[es|u O AU dOLS O SoyoHMS GOI-UTS NdV WS

SPOW YOU O1 oW

CTXT) OPGeE GUAD PUS 10106 WBH) 195
AU % AVN WRDW PUT W5
SIA W e WD

SIA OUIZ W Win Uswe %))

A OUIZ B Wil JEDDN WD
Joenn 18) D6 ukn eneu3

SA N T VD ORI Moy ]
AU NO 01 (onee durep ek WS |
AU NO & 1oWee gV W6

NO & SROWes GAS PU¥ GV43 95

DA POy PU¥ L33 AN} [ped 2ppTU usng|

WA VEN PO PUE LHOM 7% eped sppr ying |
WAV 1337 W 9p8 Jppns \eng|

“SebmB weeend

ETC Ty T T e

62




el (SN3

PRY'OAMA'URN uoneuipioo) mad|  wemAs Buuoiuopy euliuz euiing uopeg
PNV I0A'MA'URIN IR USSMING UOIIBUIPIOD uolisod 183 umwiey
UOIJRUIPIO0D MBI JUSID|jNSU| 20A'SIA VOIIBUIPIO0D) M8 wewsBeurw jsUvd (o) SSWSAD
USW PAY'I0A'S{A WEI131(8 UeSMISq UO|IRUIPI00D Aesseosu §i UOIHIRULIO) SIBUIWIeY
JOA'SIA HRIDIR UGOMIOG ULOIIBURIO0D Panbes s SUOHEDUNWILICY 183 Wioled
PNV O0A'MA'URN yRIe Q UOHRUIPI00D pesnbes sv uoysod eBuWD
PAY'OA'NA'URN UGHIBUIIOCD) M&ID uojysod UOHRULO] UUEIN
S0A'SIA UK UOLISUIRIO0) MDD wydoine ebeluz
SIA'URN WRII® Wi
SiA'URIY opniie Wiy 10a8] 108
USHSIATIOA %owq emod fing
HO AT
SIN'USH HO SMPIMS YO SInBi3
PAY'90A UOIBUINIO0D MEID ws o pued o0 ensu3
SiA d 001 vO USBA; 3
0] 000°'Z O1 6P YQN
CoT UoISHWO SIA‘URH INBUNME OPEI DUS 26 6L O JOWUE 195
SiA'uei PAIINDEI BB SHUILUME JSLRIL \0S
SIA'UR Hono eo-nue ebue 10) ey
$IA on edwy; 3
SIA On well By eineu3
WD QU
307 UOIIIUIDI00) M8ID Hoswm Jeuw pus semod quap o] W)
SAURN 750 Q_UONPURIDOD PUTD& s UOPOC 180 URWIeKY}
SOAPRY MA U WIS USeMI®q UONTURI00D “peanbal s¥ sempesard dnuel wiojeg
SIA 9% UO IO AyENSIA I DRE| 0} %007
SIA ~oBun mo| W emeeerd Sypky PeD
OLIN Do)e pinom peeds Bucim Bomes Jedosdw) 50 UOEURIO0) MEID dn edwy 0] yeo
U )0k U0 RIBMIO; ysng
punull enoqe e 000 ¢ Buryowes
AV WD PRIINDS) S8 SIVG PUVLALCO MONOJ
U SIA 90A UOIUIDIO0) MBI dn el 20, )|
e o
ness spngur yond wmuRw O JURLOdW| pryBod wA Uy PNRUT JomE] (PN ONOA LO WO iIng
pesds LOUEI! )0 SIOUY 01
A VRN UOIRUIPIOD) MEID vwm (vOY) bunary 0D UOHRIOY SIRALDY
BoD’20A 8IA UOIBUIDIO0) MWD| peanbes ST ped> dowy 1§ o 1Y
J0ATSIA UGHRUIDIO0) M&ID SI0U% 08 1@ POSTRAY ¥>euD)
SIA UTYY UOIIBUIDIO0 ) MOID| 048] SDUM DUE 0JWOD IRUOIISID UNINENY]
A’ A URN UOIIRUDIO0D M8 Iyl yo-sym 108 0) 10ndod 1weNQ
A UTpy UOIUIDIO0D) M8)D) pesnbe; se BurunABuoeds vy
SIA URH UTRUIPIO0D) M&ID "pT 1D sinesy

63




A SIA VRN 108 xepu| Wdl IN wauo)
DOA VB UOIBUIPIO0) M8iD yoeoidde ey jeug

T 9nlels yeIdNE jO eSkq
PNy 20A VBN UOHIEUIDIO0) M) UOHIEUIIS®p O31ADE O} JoIeBiaeu 1004Q

B0 20A'8IA' Uy

UOIBUIPIO0D) M®ID

20Nped0id yovoudde Me|Asy

B0 '20A'SIA U

UO[JEUIPIO0D M8JD

1041ReM MOjASY

J0A UollRUIpI00D MesD 181N304D Jedsep Jo} |®D
JOUED (040D DRIl INO)
PNy 0A'URHN UOIiRU|pIOaD M1 IR JOLUOWLBIReM UOC|lRUIISeD WIRIQ0D
PNy I0A'URYY HRIONE JOYIO UM O1BUIDIOOD an Wee.q ||80 1D
pny’ooA'URy YRIN® 1# ylm @IRUIDIO0D ywae ¢ yym umd e¥UIPIO0)
20A UOIjRUIDION] MED seouvsee|d Jedoid ufeIQO O] 10400 1eAQ
weweiddns ens WO}
20A UOHIBUIPIOOD MED) wewniisut dn HOO| O] JOQUISWMSSD 1204(
Kyaeded
20A UO(IBUIDI00D MMD [0} eulLIeIeD @) 0Hdod 1364Q
J0A UOIIRUIPIO0D M&ND olurs sujwieiep O) JosThARU DeNQ
A'PNY'SIA'URN yivesm uolRULISeR UMIAO
deysip Bupoljuow tueyd)nsuy [T ] uoiusod (180 UM
JOA'PNY'SIA'URN uojIBed |90 usIKAMISeeY
SIA' VRN posnbas ) weded 00l USBAXe HIeUD
siA‘VeN Z6'6C 01 JeWUINT 190G
A WA SOIDR. SINSBY!
PAY'SIA'URH o31ud 10} peinBiucde) (eusd [on| NSty
J0A mdey> Bujenjes e 1sod ewepiuj
$IA uolBod JeAI8Q0/10A) U
440 @
SIAURN eUME D07 HOANIS DOH 10IdoINE 1S
SIA 1084500 Buues uelAxo wapued
Ory PeInbel 8¢ USBAXD WOeD |
0A uoHRUIPIOO) MEID [LTEEC TERE TR TR ]
YOO}
SNOAZEPUS) DOSSIN PNY'I0A‘SIA uoieyde Buyenyss x® ysiquisy
A U NYJVL Ay-Ol-itY 18§
dn-mono) Wyl
SIN'UEN sezjgms w(doine ¥oeud
TAURH e _uondcieame ondoine eBIBueey
1A Wyl JSTIRQEIS NOMUD
SIA'UeHN win ieziiame  eienddy
SIA UTHY sixw yaud, t o [ 4]

PNY'20A'MIA'URYY

UO|IRUIPIO0) M&D

Kouenbesy Bujenjes 2w sedoud einsul

PAYI0A'SIA’URH

SAI38] UliM $1%UIDi00)

Buines Jewwiye wiyuo)

sIA Uy

UOIIRUIDIO0D M)

oWy 1esey

$iA

UONBUIPIO0D M&D

WRWE %IeUD

IO

v vy | <

40} usy v

64



OHAD Ol (ums
SIA'UBN UOIIBUIRIO0) MEID joloejes epow Jopwp Bl einsul
SIA'VEN UOIIRUPDIOD) MWD SO[UOIYI PEOQIND JO PIBOQU| UMOD INYS
SIA'URH UOIIRUIDIOOD) M&ID | Dunued peul o) sundie |xe]
SIA'USHY UOIIBUIPIOOD MeD OH3Z Ol 90weiq peeds ws
SIAURHN 1P100) MeI) FETICTTC T
J0A'SIA UBIN UOIIBUIRI00D MBID ®3(-jlus eujbue ws o] jondos 198N
SIA VSN UOITRUIPIOOD M pasnbei s® seudyms Jeuwis jeg
20A UONRURIOND MDD miMoeyd Bujpuey seye 10; ye)d
Bujpus Jeny
SIA' Uy Aomuny eyl )0 JeepR X
SIA'USH I NP YRINE UIRWIBH
SIA‘UR penbes se sexwq teeum Kiddy
AN soveIq peeds ewvy
$iA Cupuny Joj 19 sdwy aunsu3
SIA Buipum o) ws jeued jen; ansu3

Supuw
0A'SIA J0} peAnbe) s¥ sdwjj [suOlDPR 198xQ
SIA weisis pps-gue ey
S1A PeYOO! PpUR uMop seed Dupum wapoD
0A UOITRUII00D MeID 7968 Buipum semo] 0] 101000 PeRQ

ws puy
$IA PeIOSIEE $6DI® LOUNDIASU Jedoxd wnsul
SA'UeN U0 SBLIUME GAS/SYS3 WS
%0A ATBUIPIO0) MEID sdwm; semo1 of 101dod 10eaQ
IA'UPHN peletuesp 10110k 3
SIAURH OU3Z OF 198 SeWWIG Peeds w3
30A UoIIBURI00) MAID 1sioey2 Buipuwi aiojeq s0f t1eD
PNY'I0A UOITRUINIOND MEID a ELYE D WA
IR IX ] UOIBUIPIOO) mMeID) Bunes sewwme ewpdosdde jeg|
SIA LOITPUINIO0D) ME)|  peediiw puw epnle 'ewinod Jedox] mnsu3
Bog'aa'uen WEOSSD eiminy O] Jemod INDeY

I

| uedseq

oA c-s__ uonenion)) eBnel

PRY I0A'RA’URKN:

UOIIWUIPIO0) MeI)

104 NOOYD PUE IMNTIQ SIENY

weisks Jeppfu DEIEMOd DUT SYIIQ SAISR

PRY IOA'RA VBN

UOIIRUIDION) M8ID

wBu e ;0 einssed pur seudImMS woeyud

0N SIA' VRN UOIRUIDIO0) M8D pauinbes se esn Jwewdinbe ed-ue 1DenQ

SIA‘ VR uonudi 01 seyliims ieunis (0§

PRY I0A BA'VEN UOIRUIDIOO] M&ID 108 o;v spie uourBiavu einsu)

Buges iewwie sedoidu AU, Jeleunye OIPRS OlUr ePNINIE SRdeds e

65




SIA'VBN

wosmseded DuuinLe SleAu0)

Boo UeW 00N PRy

8101508 10} UOIE0| GINJ6s 0180

Boo 'siA’pPAY A’ U

MR SWOY UUMm $IPUDI00D

OINQ GLLIOY O] SNIRIS JRIDAT PUR MO Asiey

Boo'sA'pnY A RN

UCHBUIPIOOD) MEID

182 Wio3 JY 0WiALe)

pNyY'ooA SOUBUSIUIRW LIM SIRUNIO0D Buipjuies LRI GIBUIRIOOD
Boo'mA’usy UO|IBUINI00] MEID Kunoes uidim einsu3
SIA'URN UGHIRUIPI00D) M| paiinbel §B UOIDSRU| PUNEIS-NBM ULOSd
SIA‘UBHy UOIRUIPIOO) MOI) pauinbe; sv Youme Jemed Aseuvq s
SIA'UB UOIIBUPIOO]) MeSD oyriq Buved ssvejey
SIA’UeN UOHRUII00) PUNGID PRI HOOYD PUT PENEISY) SHO0YD iNsu]
SIA'URN UOIRUIPI00) MBI NuSH §o winy
SIA'UBW UOIIBUIPIOD] MWD soudums eunssexd JnNBPAY O wn}
CTYG ] UOIBUIPIO0D MEID wdwep mel pue S0PRI YO Wny
SIA'URH UOIIRUIPIO0] MEID| $EUIUMS JMOd JSISTW 2¢ ® L# Q4 NO wny
SIA‘URW UOIIBUIPIO0D MBI eyOums 10mod YO [0 wn)
BIA‘ U UOIRUIDIO0D MEID| S6UOWMS SARA jen| g dwnd 1900Q 40 Winy
[TXIIT) UOLIBUIPION] MOID POOWMS AT Jem0d NSWIIIBUE O Win|
SIA R UOIBUIPIOO) MM SOLOUMS 1Ry MODUIM O WN|
SIATURN UOIBUIDION) MEID| PEPOID JO HO SSUSUMS |TIUPDHE |8 sunsu3
SIA U UGHRUIPI00) MEID umop/po ueBkxo wn|
[T
SIA UOHIBUIPIOND) MWD ssureeerd J0WINWNDOR JOUTIS N\dY GINSUT
SIA'URN UOITRUIPI00) M) HO SOl uin|
A’ URH UOHBUDIOO) MO AONIOHINI O Uoums emod Leuwq 195
Toeumiduiooow Knoaasd
SIA' VRN UOIBUIPIODD MEID WU )] 430 Ol SHPOUMS JOUTIS 105
Treumdusoor Amnowaid
JOA'SIA' VRN UOIIRUIPIO0) MWD WU ] JJ0 O SH-RUE SUBLe NG
S0A'PNY MA'UEHN UOIBUIPIOOD MWD Awed e A SNI 3
AU UCIIBUIPIO0) M&ID oynq Dunind 18
50A UKBUIPI00) MWD IS WMOp WS SuBue 19exQ

TIONDIMUINSY

OA'SIA’URN

UOIRUIPIO0D) M&ID

1 sasseBoid wenba 01 1011dod 1Deag

66




m————

SIATUSW PeNnDe) $¥ JO0IL0) Sineeid UiqED WS
WO U) Jelw UONOWISID Ul SyNse)
[einsse.d Jedaidku] yism INOGUNID PUE |JOSNE) ®1q1980d J0uIe UOIMS SIA U 330 |0IM0D) SINSSeIg [EnURY LWGRD WG
SiA‘URN UONSOd SIPURH SAIRA 1901 QINSISIY UIQED WOOUD
SIA isued Bujuopipuod ssaoiieziINesesd HOD
IVWHON Ul i0AST SABA 18AOSSOSD
$tA AinwipAy Koueliow3 noeud
SIA POs0> IBND ‘NO S0UDNMS INd WD
SIA 340 youms seumis euibue Weyo
Kinki) (euuosied U| NN pino) o|qissod Jouie YOUMS SIA 440 udms aunsseid syneiply Weud
oA 18d 05 eAoqe sunsseud ¥O8uD
SIA VRN WHON 1 QOUY| JODSIeS SpNiKY 195
SIA woog WeBAX0 eaeuog ¥oeuD
SA’UTN umop aunseeid peeig
SIA %001 ¥ 10687 JOIMG 330 JomNBeY PeD|
SiA 1oueg ueBxQ sownasu XU
SIA PG 40D YO/QS ¥OMD
uopoedsu] }JO semod
1A SINPOLD PUR "SQNY IMUIGY UOPYIND UOHINOT-8id
SIATURYY pwoy
Bo)'prv mA Uy ymem WD ORI ¥ISPeY
PAY'30A SIOUPERI JRIOHE OND
PNV'SIA oymep oUQ Jeyitem puslly
UOTRAAD esNg O 0D
HAUTN UCHWINGNG PUR NITW OUASY SUOP ¥OIND On ¥od |
SIA o4 VOLTULON| MWD PRy
Aojos edus PInod P joeww U} wuoL3 SIA Qius| piey [eo) pUT SOUILISS UYL NONYD
wbied
TeaBues emurs Duv Jegieem)
Twjes 10wdun pinod "D joeye] $NOSUOL] Gog'mA’'usyy PesNND&S BB RIBD JOSNR] O
Kisprs pus uoisspy WEAW| PINCY pRO) 10N u| BNEIBIN AN uryd s100dod ewidwo)d
A USRI IS 00Z WUC4 OVS UC ®IRQ |en; LICOSY
sy OV Buysnd § weiQoid Bujues dw; Buosm A URN 10)ndwo) (i wioy DvS) miwp yoeww: endwod
FOA'PNY BAUEN 10101900 WOOQ JOIRIed0 WOOQ WO RIWD GOE ULo WD
Kiow) eiow sioue nduj
18D JOON®! PYY eoiqesod soue yisw sBuprey (e20/AdeH J0A°'DNY HAURYY ioebiaeN 101eDIARY W04 MEP 002 W04 0D
SHS¥I [jOONW) (8 O} |®INUD PRO| |eny WyBiid 10} uonwiwdeid
$103443 HOHUW3 SHOHH3 ALNVYAOW NI NOLLYWHOJNI NSY1L

.
| 1SIT SV S.1071d0J

67




n_>.c-§ NO SSUOUMS JOMOd eS8 (14 10S

uopdedsu] uQ 1emod

SIA'VEN TYWHON Ol UouMs Jewod Aisusq 1eg

$IA oDeloA -1 WOUD

A UEN siquaidde |1 3SOT0 O1 WIS semod LIS 1eS

20A'SIA’UBHN pauinbes § swNPEd0Id UMIS NdVY ULOLSd

SiA'URH [Qumuswow] (18 wiwly eivA)dY

SIA Siqeoyade ) eBFHoA Kisuvg ¥oeud

$iA ejguo|dde | SWBIT LO3 Woeud

SIATURN AONIOUINI ©1 Youms semod Aisueq ieg

1A (wiquonddv sw) sDei DUIBM WP WoeuD

SIA'UEN ditil Ol OIMS JeMO [UeIX3 W5

90,0pe00Id SUOIIEORGTR JeMOg FLIGIXT WLOHed

SIA OV Ul Yms 198 OpOW SSRGS p-f 3

SIA'UBN 490 TR0y MOpUIM 108 § T8Oy 10ND 61T ¥IeUD)

S$iA ouRg ¥-rAURI- (Y %04

SIA IVWHON Ul YUMG SAISS W)L ¥O8uD

SiA 430 UOWME J6MOd JDDMY HOMUD

SIA'URH 44OLND MNONL ¥OND
SSPNID JSRINDD

SIA'URH Whd Wumg Axsuewi sepey ¥oeyd!

SiA SNQ Ul Yowns Pees NQY WD

SIA WHON Ul USNMS Jemed 08D

ued NS NQD WS

SIA QISOTI SSNTA N N ¥IWD

oqresod eBewep wewdnba UoeNWO SIAUSY WeD U 'NMOG SIpusy el Buipum weud

SIA 301N U Pyms sepods piwoquy ¥oeud

A NI SOIMS 853 ¥ooUD

$IA IVINHON S8UonNms DAI ¥oWD
OHAD Ul LOwe

SIA J00Me% SPOW JOLORIC WOHS WORUD

SIA 340 MPWAS | YORD

SIA ToiqeoRdde §) JHA ¥oouD

SIA T UANDD JHN YOWD

SIA | UALOD JHN WRD

SIA'USHY Kouenbes) peuusd WM OF SENUBW G

SIA opow wesud Ui S0P NIWD

SIA R PRRLGAD NWUD
POROID SPRND PUR 30 POUUMS

1A UOHRZIINSNGIY OIRWSHY NI

SIA'URW HIV NVY 0l Wime Joisew Duudnipuod s jeg

SIA'URHN POASED SR 00D SiNmedwe) LIeD eg]

SiA N3JO UMME J6AOSS0/D DUIIOIIPUOD JTR ¥O8UD

SAUH

DOINSD S® QOUY SDUTYD (0 SIR) 9:1P8esd UaeD 195

68




$IA odA] suiBul Ajuep
SIA odi) euwidity Kjuea
SIA'URN Aoy wiw(Q uoidunyew sseug
SIA UK Koy mug sseuy
SIA'UBWN Aoy ton) seug
Hoeel whieassno Ul §Nses piNOY 90 0 Aeidsip Auo 8 syl - UOISSIWO $IA SUOITEIPU| SNIBIS 805 ¥OeUD
TAUTN 1901 SRS dINl USHG
SIA'URH NO YWS YIMOd SYONVS] sunsu3
seinpeooid whiwid Sysy wiopeg
pny'siA‘ueyy ueBAxo pue suoydiew| ¥oeyd
seinpedo.d
Aoustewe Jedoudwi j0 O8N Ul NS PINOD renuew Wl sedoudwy esny A senuRw 1yON4 Lesday 0 suesed einsul
OENYS Aoueloewe Ul monud 8q PIN0D suopEGnd Bujssiuw 20U O1 (84 SIA oy WOIaNd PeIINDeY eansu3
SIATUR 0D Jemog WeWRIIU| 188
TG NO SSPIAE Jemod YOI WS
SIAUPA NO w4idoiny wg
SIA'URY NO opRY JH 95
A VBN NO 0P8 JHN 95
SA'UTH NO 0IP% JHA WE
SIA'USN NO o NYOV] 9§
SIA' VBN NO Of HOA W5
AU PoANDS) ¥¢ NO S Duprswey wg
SA’URN SOUDNME IOPIE JOIRISUSD O801)
SIA USIMe 1901 Bursweies Jeys 110 o8 gl a3
A UeN Wumg weL sweey]
NO 3N dNE L H3AO Pue
snors Bum o ebeweg UoISSWO A $S3Ud H3AD 130 V31 I oD
einpniis Buw of eBeureg uoIewO A W BUmS 1801 UOHOSWD YO I PORIq Seeig
snpruis Bus o) edeweq uoisBiWO SIA’UeN 1901 LOIDIS] WO AY POSIE ULOMed
einpue Sum o1 edeweq UoissiwO SiA N3dO SeARA Peig Suu3 oeyd
SIA'URN 3340 Ol UXWMS 19N)8y HWEY WS
SIA ISVI3N Ul uoims o SBBO! NV YOeD
A IVINHON Ul Youms semod sapidue mulls woeu)
SiA 03S01D seyRms 2000 Ammdig WeyD
A 440 PIMS SN 1BNIY SRIGABY YWD
$IA 440 WPOWRS otusArdS WeUD
$IA G3SOTD OUIIMS 10D  [BAS WUR] NOOUD
SIA 03S07D WIS SABA HIIAHY Wew ¥ey)
SIA'URN LHDMNJ Ol YIUMS SEARA DIOjIURU! WG
SIA'URN PoOIRUIWNIR 10U BIYDY JOIEMDUI R (98] OF S9Bid
SIA'URR NO ©1 UNWMS (9n)8] JOISTY 105
™OND R WY UuOUey
A ino sse ol o semod 801 (5 einsu3
SAUTH NO 01 s0dums Jemod soisw 801 04 WS
NO seudums Buowd o sjoud

H
StA}

NO swbiY o /emod 801 G4 ®BU]

69




IA‘URN 1HOIHE 01 ysyms wiQ-wlug ieg
Joexel UO Ino ewe|; euibue ur ynses PINOH uoIsSiWQ SIA‘UBW NO 01 seyaiimg dwng 1soog |enJ |iv ieg
HA'URH HSVJ 01 Udimg ApweiS-ysej ieg
SIA'URHN siyBin voieDiaey Jog
SIA'USH weiep se.bep (o 01 JeAs dey 1o
SIA‘UTN weiep eeulep O O1 JeAs dvij leg
SIA‘UeN weiep saubep 0 01 sae) dus les
welsp sabep 0Z O
siA'uey saillep 0c yBnoiyl oAy dwid saon
SIA'URH WeI1ep 9656 Oy O J8AsT w3 105
SIA'URWN peasnbey s wii] JeZiliqNS ieS
SIA'URN uonnq ebebuesig jondoine 810100 SeeideQ
1A Wewp swbep 09 Ut HAs GNid $o8uD
1A PomUINM WBT1 dON! AVN SNQ 308D
1A T [SQEONGON }I) YOWMS 1981 NOO SNU/SNI Weud
iy JOQUISW MEID OB WOI| LGS SAISI8Y
PNY'0A TEOR WOOQ |IOM 100UM SNU3
PV VY 3340 & Yowms AwnQ 194 105
SOA'PNYUSH'SIA dNNG B3NS ® UONMS AUND |enJ 85
OA'PNY PO WwooE WD
Supum 1WBlewsr0 Ui NNSE) PINED punad Uo Noeyd Auo ued SIA‘URH JoIRnRY GWNQ 19N3 ¥OMUD
OA'PAY'URN'SIA WORUD Wi PUT WSS SIiALe)
JOA'PAY USH BIA PouBIRBunXe WBT) BUEM J9eD WoeD
SIA'URY Rims seduwp mel wndoine uo wny
oBuns (muuon U seled wnseed
OAPRYURH'SIA AT B 10IId § S ARELE]
JOA'PAY URN'SIA SINIBRIG INNEIDAH NI8YD
Boy wiyi pue ‘y-ge€
SOAPAY U SIA "¥1 Wdj UC SBUIPEE: MW PSSy
0A PRV USI SIA solel yv weL O1 9%eig
S0APAY VTP SIA 635010 wuwnp Addng duing WeyD
0A'PAY'URW'SIA Kyivend wemis mowphiy %08y
JOA'PNY'URNYSIA 01NN WeIskS MNBIPAH Wey)H
SIA Bupres Kpuend 1on; woeud
S{A PiNS-{ive WOy )
SIA NO SMPUME QNISRid AS simeu3
eusotied souRUeINTL Inful PINOD WD SIAWODU| UOERWO SIA NeD MOM 1BOuM NOWD
A USH By soueul eg
PNV 20A VBl vodey mesd uma0
SIAUTpy SVYS3 0] NOD! UO O SIUEIPE PUB LM NI0UD
siA TwmdwQ snans sng ¥oeuD
AU €72 snmig eng 01 AWgmG NADI weS
1A fndaig snmig Wemig woeyd

SAndNQ SNLVLS MO ¥ID

SIA

odki PGy PUY SeMRIg AjseA

70




DAV 90A VIR0 HO-SWEL SeNONQ]
00 by weisks |
SiA D510 PuUR einji3 DA) USdO UNAT XD
sBunes oums
$IA J000id iO) |euURd UOHEZUNSIRIG HOOYD
SiA'URH PRO| PEOUNRG JO} WOIBUALY IV HOOUD
STA Bumompuod Xy PeD
AU UO|IRISG0 [BULOU 20| SNUN H-1 UMW O8O
peunnBurixe iuBy 0iIu0D JOTISUE |
SiA'URyY pur JenEesq JOIIEUSD ‘e BNQ SuNBu3
SIA UG PRSLISAD ¥O8UD
Toedaudiil We Ji UO SOW00 Loy BUNLTM ) PAY'SIA UBN UGTRUIPIO0D MBID pexnbes ov sdetJ wg|
SIA'US HO®YE] JO} Pepdu SeBUN 14O DUV W5
SIA'UeN NO Budi-uy 1eg
A’V PRIINDI S¥ WOWANDS SO IUT WRNIND
PNV 20A' U SUBIVS (X8 VRO
€inesesd JMNEIPAY MO) UM SOWRIQ 080 UED uoIsIWO SIA'UBN Bupesis puv ‘sexwiq W oMy Wy
Ixey
A DENNDRs 38 JONI AVN SNO 3 SNI ulyuod
WA AGONVIS OF JOWuwnye wg|
301 Dumawd UC W00
[ 2 Bonrem v 330 B Mnesesd uqed ol SIAUTH pexrbel 8 UOuME J0IFN BUNOIIPUOD NV WE
PAY SIAUSHN $8INpeSQld wOdeY 8| LuOPeg
Y] Peanbes 58 ey Subu3 99|
WUl pUR Peedue |0 #8901 [T NATTRN NO 1 SOUINME WO 1(U-D PUT 103d 95
sl 10D 10 9801 Kwiodwe) SIAUSN THVLS Ol UDUMS J8MOd WeWNSU| 101000 95
AQV3LS F R NO HIOS 0 Seu0ums
WO Uj JeIw| uoiowamIa GOS0 ATy W5 G XEDARN DUV UOIReR 195
38010 01 eoume
A U TG YNNL) IOMIUED 9%
A o Sy USNMED BURY PRWEAD WIRUD
HAURN Pennbes }i Wdls IS 8CID 01 MDA WE
SIA USN uSume e ¥y DUIUOPUCD MY 18§
SIATUTN 35070 01 LOWMG Jem0g PUMIX] W86
Uoeeducosp PIOS; U] BONNO 8Q PNOD GOHWO AU %001 01 WeBKeo s
HAUSN 0. 1 PUT RSQ S LSBT,
XeL ei0jeg § seujbul Bupinig
A SIA oiwmdde § 130 Wl SOOIV Lodey
S0A'SIA siqenidde § NO SWiB SO0V podey
SIATURYY N3O 01 NIKMS GA[RA SUil DUNSNje: Iv 198

N3O Ol UIums eamA

SIA U

projuTyy-oubu3-01-WR) 28 105

71




$IA T WweI1skE [8n) JOHUOW]
SIA WeisAs (®IHINe NOeUD
SIA saneiphy yoeud
os|ni)
LR PIOAR O Ajesseoeu epnyye Jedoig uoIssIWO 20A D00'8L 9 .000'01 N0 S|{BI JEQUIOWMELD 1662 198 O] M) P
A ‘U WOt Buipuw o uiny
SIAURH SOUNMS JOMOJ YDH HO wn)
deusin uoIssIWO A USH peiinbei s¢ |euvg #nj 105
WO Ul seisy uojdEANIQ uoISWO A uopezunssAd UIGED WU
AR {peunbes s8] eiw suBue U Wwh)
SIAURN [peATDe) $¥) SSUOUME ISLWIS NO Uin]
TN o1V SONIOUNUANOD D1V UbeR]
HoeNe]l Jeyy
SIA'UBN an 90w eAwy
SIA'UeH oD sowy
20A [ JTENTS)
30A T TINLE)
30A onrd wd
307 1§ I®D
90A souy 08 1eD
SOA'BIA'URH WL HO-ONTL 195
20A ouBue N0 K¥ UC OIP| L1 SouUneLUY|
1A seuliie JHO| N UO S| L1 401 NIND
] PremIo; 1in} oneX POy
A Ve B0 UINME AWSueN| /EpeY wny
SA TR Pennbe; W SaBH 95|
deysill ‘seuiBue eyl SATRIE DINCD jeNn) UO
MO| R pUR jo seydlms dwnd soog A ‘URy nowiwy s0; jeuvd |80 WS
0-03e L
PNY20A wodey jo-oWe] MaD US(Idwossy]
CIXC )] (ONAE IFOH MODUIM 18 § MODUIM 60010
WD 190W ISLeARI ISTUYl ‘&) euiBul A TR WDy vonnes euBd QHAC/URIABR J00D 1PeUD
POy YO “YOR O) SIS
dn-Nowq #90¢ PiNGD Buines sedaidw siAURHy JOLONSE QUNID § SPON JOIDMAQ 114 96
SIA Ve SININdep 10; 1% AVN W5
BA U SODU Pidti IN WS DUV aeAsy
PRYI0A (OLY) 100V dmIL WY «URNND DLV U0
Bod'ue sIA'PAY 30 Painbes 3 Wit oeNs) Snduoy|
TIA USRI DOV 50 TOIN00 DUl 10 UGITETS 1UIeM WP AUTPOM U0
VoIl KUWe U unses PInoD|  Duies iedoidin O, PRl DIRGO uo) BUGIM BIATVIY HOOWR ) /O] WL STINGWIG 105

72



30A

W} j0 eINCs PEISENDE: 9.)8A0100) STRg

pny '20A peleuiuLe] Bujienjes Ji¢ D1V AHION
usdseg
UBN ‘BIA ueBAxo o wnj
R SA 2662 Ol WSy WS
USW'SIA iy uooweq snoAzepuss puw uojysod 8¢
USN ‘BIA uoimNDuoD esin) usigeIs3
U ‘BA Kwawnb jeng piooey
pny ‘30A 0} LoOs) Dupeny i 190d OMAOLY
] UO(IFUIPI00) mM&ID peanbes % 11 100InY elvbusey]
Boo'pny'ma’usy woeud Bunenyss ae 190d eydiiiod)
1HOIHa &
[P IRTY saiBi Uoneod PUT NO HLOG 01 S| uooweg g
[T UOIIRUIDIO0D MED NO 0} ssuoyms dwund Buneryes e | 198
U A peinba; S NYJVL WS
U A Wo seudMs 195 UpH 8 D0WVHOA ondoiny ws
TN WA SIEoNGdE % NO DN 300 mesBunows oN WS
USHN ‘BIA ¥IWY3 Apuend jen; ewidue)
1M1 10] KUNOID SNOAZEDUS! SesReISU| sBuimes Jedaidui USN SIA PaINbe; S SIBT] UCOWS SHOATSDUSY W5
[ToBwurep wewdinbe v Sunees WNOS JedoIA WO0Q WM BN SNWea Kip § IeyY %03 Py WA SOMW0S W5
[T NIQ PR AQYILS O SO UORIsDY 19§
VBN ‘I peanbe: sz SO ws)
VS BIA PeIINDes § NYIVL im-0i-ye j05
ey WA PeANDE) S8 SOPRY 9§
HA'URN POISLIQ S8 JO 25 EZ Ol 10NN W5
Bugenjey iy
SIA ‘URpy PNy Wy bes Bugenyes 4% pus pIooey
YA UBN Bnq N vo Bunies mnag snonupuod ey teg
(™7 Duines 1sruy) SNONUIOD XEYY 190
Do ‘ueny ‘WA Buines 1ni | WD XBN GGy
(om0 vonewdes 0] Kuireuodeey
90A oliv |wneey Lnine) YSHYIN eepeQ
pAy "30A o1V Bunenies xe 1onp 01 uomsLIed Doy
pay '30A usid WoN3dLY SDNUNE HI0K UMD
12UV POBIA pun
pny "20A o1V dOWV ol B Tnep o1 vorssawed Um0
i
i i 1983U0) 10} uofieredesgd
t 1A URYY uonRuInI00d mesdumd by o8irud 104 evud (on; i9g
wWopuUed AN Buunp Kmoedse jemu) UONPULIOU| SRS BUDUS SBIW DINO) MA NUSWNIISU] SUDUe JoIUOK
A wemAs ueBAX0 JONuOR

73




SIA UEN 35vIUD30 TIN4 O 07U03 eInese:d BAURL GiGe WS
SIA‘URHY _ QI87 O] SSYEIQ Peeds |05
SIA'URW I dn o} sdej4 105
SIAUBW 430 01 38UdUMS mopum puk 'B(u-D 1oild 185
SIA'UBH pasnbes s® edi-luy euibu3l le§
SIA'UBWN peinbe; se sl 105
SIA‘URH paINDAI S8 SOUIUMS JOLNIS 19
Bujpusy Jeny
SIA 108 DHARIPAY Uj INSS8U JOPPNY WORUD
SIA PeIOMO| /#el JO4¥ PINS-TIY NOWD
inegas Bupuey Buung e puncst
POeow| Kej¥s US§puod ouiewAse | SIA 90A O] SIWiS1808p SSUDLS UM 101d ORAPY
99A SWeWNdop diNd ¥} W08 yoroIGN pessiy NB)
d0A HONVONW e yed
90A dOA ™D
SIA BUIpUR| JO] SuUN JOWED LS DIV WAKIOD
usy ‘'SIA UO|IBUIPIO0D MWD Bupue; 10) sde4 WS
Uy ‘MA Bupue| 8 |euwd (o0 1§
SONUEE D7y JSeUS pu puv peeds punol |
UTW WA 01Ny WUIS POSGRAY SPTINV JONUOW
U ‘WA DIV ABN R8s PN 195
USH ‘BIA UOITRUIDI00) M&D pexsep sv s sdey ainsul
USH '®IA NO SSPMs UOHBIASD poeds ¢ Jemod YOU W6
U ‘B QeZ 0 S R SNLQ Peeds aiNU3
Bo) '90A ®A einpeoasd yowasdde MeIASH
“BuipuT) pue yowoxddy)|
URHW ‘MIA SWON Dupum Lo W |
[T EYCZLTIIITYY usIW|Y 19§
SpNNNE Sineeid Doy SAOQE
S ‘B T N 005 IR MDD GBS UKD W§
SIA SWISAS NINTIPAH PUT DUIDHT WD
vy ‘BIA [T T wewdinbe Bupdr-ue ¥oMoey
LR TY swewndop iy SPIY ABN 10808 DU WE
wedw) punall u ynee KNoH Bujues epnyye Buoum usyy ‘WA SWeWNd0P did UNGWINY OIPYY 10§
B ‘WA wwp Supue 6P PdY LN W6
S0A P Bupus ‘eewndop ditd UIReM SUNPSI0IC YOROIOOR PUN K I8P MIASY
usyy WA wewdnbe Budiuy 108
URW SIA {sway) 1wet Bupoyuow eudul 1981 uuojiey
Uy WA USURUIRI00) MuD 1eURd 1903 JeUTVeM B/ WD BUpUR U Seuie oYeN
VRN PrYO0A Ny
ELYY .3!83!355&-2&&8.8&3&4

74



$1A NO uswma semod jondoine woeud

SIA'URN pannbe, v ueeg U WS

SIA’URN 440 O sdwnd YY 95

SIA'USN Q30N O eARA U g

SIA'URN WUSUMS JOTRISUSD 195

1A 1990 200Q 1O UM Sinsu3

SIA'UBHY 35070 01 WIAE /Moy PUMIX] WS

TR Pounbes § (il O UONME MO MWOI] w§

SIA UV pennbes ew semog Mweix3 Kiddy|

SIA'URI A3NIIH ONIM Ol LOWREG SATA DIOHUTYY 10S

HA'UTN pexnba §i wurg 1uwo) Auoydi) eziae7

SIA'UEN Wiid OINY IO wny

B0 50APNY HA' U 1mdwod waew owindow gN aMu3
SAUEN 440 O1 oWy 3K WS

LeqWew puncll O pUETEY %O0uS NN fiusueapru) o UOI YoUMS SAUI OBMNOOD JOWNOD I} 01 Ausuelut sEPRs $108G Jeg

.

BAURN| HIY NVH Ol UONME JOISTY Duuogpuoy) 2y 195

75




] PAY'50A 206 1008 BUmEd HEDIY %o8uD)
T SIA URHN PR seUDIEM siequeWMe)) eTiuaiyig
; SIA] (SWYLON] veuity o1 seion 1uBis woeud
v, acu.u;.:-!ﬁ SUEYD OINCIUe DU seimd YORUdde measy
SNOAIOPUS) 3_5_. 10 pedwi Buizijess 10N S0A'PNY dous Jeyimem| Duiwi UOISSIL UO 10RGWI JO| JSUIRGM XIOYD
PNy Buijeug Jeuivep puslly
seung suonvied) esRg uLOMed
SIA [5103) o4 voivwiow) mesD Whii meney
SIA seBuryo o, enpeydss wBid woeud
SHUAIDY WDI|jeid uoupenbs wioped
[T doys JeUImeMm joUg ORI puelly
nA'vewBod URUD| swiod UOHIR T8 S1eLIR| JEDRY SUNLISDS.J

ow|d ONVI M SUOHIRAIONNC
Boo'ueny ISSe] SI0uM SURLISI]
SIA'URH 002 w03 eeus PUIM| DO wWOjlj-U1 UO USIBULION! UMOUY INe (K4
LT URUD'00Z WO |SSUM ZIUM AOWIN3ON Joj UBYD PUB DOT W04 WOD

souedyjjew| OO SUOCHTIUNUALGD PUB S3USDHjIeN|
oA BURUOSU| 10} PO eIRINIORu| Jondjsosuriy PAY'20A PUR 8310 SUOUTNUMULIOD IV Bum yum fuswesinbes uorssw $SNdmQ
T spind Bujjerq mesd Bupeuq wbei mes2 19npue)

sweweanbes (dD) Bunyg

eusp puw (dild) vomrmdtg
SA VRN GidV'YiIdV'aryd e1noiul UONWULOW] MBIS APNIS PUT merasy

oW TuvW) vodey Peumauoy USeTN
HA'VeRY 10 WINQ BUNPeudE SIinaLe)
AU suwgund wbid ool Buenu GIFBIARU S1enu0)
Kyooeapum Bucim psodey Bod'ma’ven UCHRUIIOOD MeI7)'SIeUS PUIM 002 Woj emdwo)
SIA VBN JRURLIR 11y 8PZ-OH'91INPeUdS wosedeg uoresry 810D
SIA'URY SIHUC UOHTL JvL ‘sueyds enow3 wrod Aaue Zi0V eImouuy|
A URH UOIIIUINIO0D ME) wod 4O 19A8 SITIBUUY

VI U0 SUORONASQO
CTY ] NAHI'VIdY SUsp snon3 DU USLS] ISRBR OOy
SN 18000 U6 Wewerdane il SUBYD UO spee Aoustliows #ui
-.>.SL VidvaidvyBulinpeuds SURYD U0 BIBD Buien)e; ae eovid

_ FRWNIOA UNSIMIS

SATURYY TWSWE AV EYZ-OM|  SURUD UO I eoeduw esn moeds eomg
SIA ‘U und WBny enpeyds WD UG Be| UGHETIARU [RUISSD 0]

Bunun vorsew
ovdum ubieso] |0 UONROIA AjpeuIoou! PedoisAsp 8iIN0Y ._>.5:M VidY'8ldY MNPeuds Wow oF nBwj 10 81n0; Coreas]
Boy'mp uwyy| SUTYI ONT SINDeYIS SUWID 1PRI0D 198185
” : i Tuuumg UOISBN Wiy

, +
, 14Bng 20; uopeiedesd
$.103443 HOHHI SHOHHI  ALNYQOnW NI NOLLYINHOZNI ASVYL

|
ONILSIT NSVL S.HOLVOIAVN

76




VAU ~eRMNO0/DISIINGS 1IN} ®IQ OLS 18]
SIA'URH pessep sv yaumg Suueeg e
SiA‘Uen POJSSD ST SAUDUMS | lVd WS
SIA'UBH 440 UM DDV WS
SIA‘URH 430 WHNS D14 195
SIA'URN 1WURg JIOD JEPRE UOIEES 185
SIA' U 340 Oi YUMS JddoQ 8i2-NdY 105
A VSN XNV 0 TYWHON Ut Uohms m0C NQD ¥IUD
330 woees
SIA'UBH PO SNO IS PUE SNI-NS HOeUD
SIA‘URH 900i8Z O] 00198 6PCO V/E SPON 195
SIA’URW NO OUMS INOUO ¥ 00N 95
SIA‘UBN 1NO seowms Bunqeul epoyy 195
SA'UeH 9L-MIN B 20 ¥ Ol UINWMS SPOJ ¥ SO WS
SIA‘ e )0 OUTIUMUWOD OVi 440 Wung Jeimen i0S
woneud jeurg (IO Jd1 WiOUed
WALND PUB RITOQ UC SOBUTUNS
SIA'URH HY PUR SOIQUL [WISNED snsu3
SATURH WOONANG UOIRDIARN 1N @NW ]
SIA'URN wewdinbe pur ST N0 eNeL
Whieid 10} uonEs JOWBAN ewdeid
WAV el 0) Ny On . ~ud
SIA U T useg emog uslix0O #IQEUOy eowmdey
SIA URYY + yseQ oog ueBAxD SIPLIY eSS
vosod
ry R TVWHON Ul QOU) JRIOSSE EDNINY 3PeUD)
SIA 1useq|  md oot Bunnurouddy anmsed 104 WD
uoAmOd FULOU U DI DUS
SIA | yseQ ‘UOHIPUCD [RISUSD SISUIIUDeI) NONYD
®joq ueBlxo exmuod Woeud
W oedsu| JO JOMOd
SIA umd UONENIEAT UBDNY M) MGASY
AU yriaily om0 wewdinby peor
SIA sdnelIM (gL MeiIAeY
pny Aiquiessy me:D puelly
uoIdedsu| JOUMKS wuopey
AU 95 AN 9N uhg
L f1-M% ¥euH
UoISSIW peiysse|d eswoiduio) Bupooep sieindoeu| | SIATUeWN 010 ‘WWwod 0(....8:&.:05..&8,* UOIIRUIOMI DOIPSIRID 0N wdig
| SIA VR ®51}j0 SUOCIEIUNWWOD DV 10w suonesjiand wll; ui peanbes dn wiiy
i W : voddne epr
M !>.:u}wr WO sy ueBixO put uney dndig
| pry| oee 113D Ouyeua 182 pue Buyeug me:) pueuy
ﬂ e..(.uc?W L8! NIV IOAISDS YOOUD

77




|

PRy I0AT RiwqioA] uvoiisod mei) eBpemoundy
uvoiysod Tv9
SIATURH 01 YIUMSg Awjoy euoydielu| edwig
PNy 20A w uodey me;) eieduic)
SIA‘USW _ Kyiqedes  eaede/lwsuesl 188)
SIA'UR 1eepRey UoQ
-.>.C!: owiey o e
SIATURW Kiiqudes 0A|800H/WSURI| IS 190]
weed 001 O
AUEHN sone 10inji(-s01nBey velllxO edwy
SIATURYY 3340 seae) Kddng ueBix0 emig
vornsod seued
SIA VRl 01 10497 o380, lousliew] somg
SIATURpY TYWHON 0! J8As7 J8Inp( -101MNDey eomyg
ANBHIE &
SA'URN was 9000] uellig uslisw]l eomg
AN N 28 youyy USBAXD 190
SIAURN %001 01 A8 seuiQ-einnley eowy
SIA'UBN SUNDBUUE YITRIY PUT MRS WD
SIA U ey UeBAx0 pue euney ¥lxi wog
NA TN NO 1 1 kedng Uelkio win]
SIA'URN wenls ueBixO weyd
AU UOIBUIRIO0) MEeiD 430 wWwms Jamod SYONSS WS
SIATURW seydlme leund suoydeis g
SIA' TR oBIO0P AN} QOUN (NGO SDUR) WS
SHMYINOWNOD
SIA'VEN “Aun; qeun rumo) Awsusw; g
A TR 330 Pwmg feeg sluwy ws
SIAURN TIOINNPU| JNDRY UOTReS WS
HAURYY UO Ol Youms DUKOID 1SUIGED DCIDINS 1S
AUy POUDME JOLOMES SDOD) W8S
SIATURN {pauinbes s®) UONMS LM OBNg 18g
SIATURN 330 WmS 1emag 01NN 195
SIA'URYY SURY [UIICD SNOAZEDUSY //EDBY 06
i NO Ot Wume
SIA' RN i 1QJIU0D UOHERZUNSSMI /4DWY 185
SIA VN 430 UNWMS UOIUNY 18G
SAURR| G/0€-€ O YIS obuey i8g
SIATURH, DV, Ol WOMMS IS 198] 8¢5
SIATURA 330 WPWMS UTIS WS
* uoneeA dnetvw
A UTH! 20 01 QOUY DBeg Dupwet, 85
-.>.$!, BIMYI01I0IUNGD I} QIO LIRD 10§

{

A UTYY,
i

430 WWeg NS g

78




T SAGEN] 1900 PUBWWOO W), SUFEeew |
pPNYy'30A ] YOUNT PuU® USHENISYINE 188nbey
SATURH 95-AX p¥oY
90,npe30:d UOHIMUSYINT YIUNB] ULOUSY
sIA‘URY swiodiem  Kjuep
Toeinoow UOEBIARU 15e)je PInod sioue Bulex SIA‘URH N0 NYOVL :.!__
S9800NS UOIIBIU DRI ALSASS DINOD sioue DujAey SIA VBN weweddne w4l nrQ wodiem :OSJ_.
SIA UBHN wewnddas y4 1901 SORUOW SNiI URGWONY.
TA U uwid Wiy 190 ewpewl SNQ :!Eosﬁ»
uoHEASI® |
wA RN piol uum Buies sewwiy smdwo)
AU JUILICITY 1DAUOD Ol JeisilY 198
saunpedoid Wbijeig IeWIY wWiopey
A URHY ioylmem AGLS Ol YOWMS LUOIBUNY BS-NJVY uin]
SIA'USN UaWS NOWLS31 - Cvy g
SIA'URH waas WhIvopny 195
SIA'UBKY 98P0 Y/ PUB 7 'L PO 8§
Pesnb
TN SeUSUME 5 DUt VAL T L SPOW WS
SIA‘URN AGONVLS O PIWS Jeiew w5
SIA' VRN 100 WON v SPON PN
®IUues #P0D JOYID N¥ OO ISNYy woue Suidey SIA'UBWH v WO 3
SIA'UBN O PUE WL T 'L SEPOW We,
SIA' VBN QGL-NiN IVIWHON O YD JSBW 44| 9§
A’ 1N0 o yowes NOWLIS3L - QVY g
SIA'UBN HLOG 01 NS MUSWY 44| 95
SiA‘URyY POUSSD 88 YIWME ST 44| WS
SIA'URKY | SNQ PUs SNI Ve
SIA VRN | 3340 O 00008 SPOW Win |
YN sucitiedo eveg; W8] WG wWOpey
SIAUSH _ QNY Of JODGISS SDOW wint|
SIA URHY TNy s6ddo( 912 -NdY Woped
2{A'UeHy uoums Jemod SYI/VS4 VO wn)
NDITY O
SIA VRN UOIRUIPIOOD x!o.«[eoua.! SO SNQ NS PUT SNINSIN WS
oA A‘ Uty Snmg w3300 -SNT WOeU)
i stunpeoosd
I whisig weisks SNOSNI wiopey
SIAURN. 1 wIeu) PUD UsHOWOODY
- #MI0g UONRUNULY J8IE0
# T ; SAURHN T T T Buipvey Dy 0800 01 seRdWo) i8S
T i ' A UKy 440 10Wtod UOIDELO0D DN ¥IeU )
m 3,005 140 K4 10118 $380WOD ® NOOII8AQ: SIAURN wBne:d sswdwod | N wiopey
, A URN pennbes sr seudims eurd IO 180G

}
T
|

- —4—4—

I uopdedsu| uQ JeMod

79



[
POUMIOWCIIE |
pPNy'30A st (30S] Aa woeyd Awjes wbiy einsu3
IR peaedes 8t sourEe) einuede] einsu3l
SIA‘URpY $0,NPOOCIT OIDR) WIOUSY
SIA'UBRN Kungedws uodweq woeud
pny'siA‘uey 408 JePEY SUN]-GUI4
LAY JOJINCO SOURIESD PUR PUNOID dN Ol YIMS QOIS 185
pny‘a0A UOIIRUIDIOC) MED POISED B UONMS LIS 10§
0A Py Bod A UEN 10:1u0d Ausuei; wew Buipeey isnlpy
CITNLT?] foswo) Ausueiu; isnipy
AU HOHY3IS Ol LUMS UOIDUNS 19§
s8Npedosd U0 WM IePE) YIS wWioued
Ixey
PNY’I0A PONSIR) SURINND (X8 SNBU]
pny'20A SRIWW JOANED0. WO )
SIA UBH el & Apeey, suoudiow| A Liedey
SAVEN'PNY 1901 Wl lolopu pus BupEM ULOpey
siA‘Ue PauInbes 53 UOONEY INOAZEDUS UBDWY 18S
SIA UTHY AGLS @ JepRs 4UWes Win)
SIAUeW NO UORISISS SPOW J000P §12-NdV uinj
$IA' U ABONVLS O UINMG JOISIN 4d| IS
Y U] UO JORNUSD SUO WS 18 JO4 WD
AU ¥o0UD Jemod EIIDGS LRIZIM ULOLSd
SIA uns suiBue Jouon|
YT
$IA PO AVN 01 WeISAS ENG/SNI WS
SIA U NO Wwewkg weBAxg wn)
seinpadoud 1mmoeyd
SIA'URpY X0l SIO)G PUR SeuUBue DuiLws uuoued
Ixe] eicjeg puy seujBu3 Bujums
sIA‘ U (Nd} wun Jensessid &N ad
SIA'URI NO PIME Jemod SYI/VS4 wn)
SIA'URN IO PUR WERILISE MO8 PUS SACWEY
SA'UBN i k Y
SIAVSN ! dwooe:d wiisewd wiouey
SIA'UR . ADOqQ [B1ISS180 ¥ A0
“ BAURN ! wewuBie wnxes weyd
w TIA URH JODRIOAY Woeu)
UA'URHN WEORED WIS NI
SIA'VRN | NNOW WRIXES NIOYD
SIA'URHN WRIXES DUR 10019 WU |(FI)
A UOHENWOUINY 1084209 UNM Puodeey

80



HOSY® WO
pny 0ipR; WNOD Put suoydiens) JoNon]
pny POIPEYH PUY SUOUIOIS JOHUON

PRV SIA URHY 1oeys Buniw) SUHL HO 19AST OIS
deusiy UOISSIWO PNY'SIA'UEN D HO 1eae 01 20ud 0001 OWeW
deuswy uo|$$WO PAY'SIA’URN HeD HO 1eae ol sopd 000 eweN

PAY'SIA‘URY 0CY1d SAOGW Meuney| UOQ

05214 sa00m

JOA'SIA U oiquiieAs Apowes & usBAxp einsu3

W8] 000'GI SAOQR W RN
SIA'URH USUM %001 I8 PUT NO 8 UBAXO einu3
W LY Swewesnbey UeBXAO sineu3
SIA‘URY SDNUNY UCIISURIL 1B JOMWNY 1888y
SIA HO WO UOUNTD ¥ SPON i WD
e300 IHMOGUD JOSY) JGUE LLOLS]
SIA UMO(} ¥ SOONNNY 100N0D &INBu]
SIA UMO|| GV SDUIDESH DeL0) SINTU3
SiA umor4 Bueg wnuede sonuopy
0A'SIA' VBN ¥o3 nuedep ayeyy)
e Teper peeisy 07 SIA UV PRI UO RIS PRe] ennboy]
AU WOIG SPANRY Ui HO 18aeT SNty
SIA'O0A uolysod sywidie Jeuw jo wid uuo)
"dn wal
A U 19040 01 Wewdnbe siENeAY gty 8N

A A’V NOOcW UOIIRULIOS SINOKIT Ol 101 198AQ

dnujor 1ed

1A pesres am o3 wu3
A a0 e mneu3
SIA Quiid jo eims ealrsod einsul
20.0ped0xd InOQWID R WIOUed

$IA NUGWNIIBY] [JRIDNY JOUHUOW
SIA'URK Sun) OSNE) PICOBY

$IA Buiwi oLin s0; ymium prey somuon]
SOUND JOSNWT ULOUSY

A HOW HOON®L uuopeg
SIA UBWN (pennbe: s} 34 ses
BIAURN UOOREE ENOAZEOUSL/INDRY WS
A,ﬁ s npeocud

i ISNOOUD LOTNE| SIONR ULOMPey
SAUTN yomte, 04 Apwey uodey
@ woewe | 104 eseltug
-.>.:-!, = weyos Liews wuousg

SIA U

SIOLINN MDINOUS PUT N IWeS LY

81




BoZ 'siA‘uew 002 uWWod uo wom Bo eedwod

Boz 'sia‘vew Xid/ddIN ONOSSY

20A'PNY 50D SIA'VeN sdwod-aid (wiseed ysHALODY

Boo'siA‘uen uoneBiaen (4Q) Duiuowdey Pweq uuoued

Do) 'siA'uenN $0:NPO0I |MISS0D WIOPSy

20AToY SN Ve wn o yi3 puw Dupse seyy. aindwod

[T 6¥2-OHPRURWIE )Y oW puw uonsod LM SIMINIIY PIOISY

20A'PNY Do A uBH 901 INO 1SWOO wE
Be Gonwtiasy

SIA URKY j0eds 0} pesinbes s wewdinb3 e
NVOVL'SNO'SNI /e uonvBiaen PeUIR0 #

SOA'PNY HA'UEN ULIBSD UOIEDIABN (9190100 einsu3

0A'pny*Bod sA’uen

uodey peusiiducody uoissiy

UGHIDIATN W1I88D wiopey

MWINURY OF Ao

SIA'URN ®ou0 1998 1¥ LOSed YRy PICOeY
sunod wm peuuwd ye

BIA'URKY ™ sw) pus uoieod YRIIY NSy

SIA'URY sopwe Be wly-u evepy|

0EZ13 S/0qR 2 W PN O2 AQ

olsunep ywioyy

JepRs pReISiy

Bo)"seA’ Py MA‘ UK

SULCIIIPUNYL MSAR & YRIY D]

0CZ1d Mmeq NN Ot AQ

oUvwep ywiday

PRI PRAISY

LN T

SUUOIISDUML MOAR &} NIV PANQ

WII §O N 01 WM JRIily eee)|

SOAPNY MA VRN
np Buidewn UOIES WOpeg
PRV SIAUEHN W OWeYy UOWDIABN wuon|
PNV SIA VRN mpRY 05 NdV onuon|
SIA'URN uorysod SNQO/ENI MeDAN
PNy SIA VRN WeWAINDT UONItIABN SDAN PUY JOIUOW
PNV SIA VS HOANYOVL pesnbes e diew) romiop
[T POV SIAUBH HOANVIVL PexrDe; 88 VT GPOW i3I OWPAN
HOANVIVL poved somuow
pry wudiw Buunp wn W 3M
[ )

(117 LY 10IIUe) AL AV JHN Jowen]
pny uenbes; yedns0y PUBLWOD IHN .8.8:_
pny ououdio; pUY SOPWY JOIUOW
EYY AT ET W]
OAPNY AU PYW0) 4H YsHOwoddy|
30A POV BAUTHY AL IHN PO PUY 1BenbeY
AU Bo7 D mdwod
[T, )
% sooued swuow wudm Boung el |
Py, IH UORTI SWwOU 1D 0 Ueum JH W

82



TAUTH

SRGAZOpUY IRd Widd PNPUSDH

SOAPNY BIA UERY

POAISIR) (ONj&I J[¥ O} SOUWE®D LY SInU]

SNOAZEpUSY WIOped

0A'PNY SA'URN %001 ©1 JOAST JeinP-iomnbe: o5
0APNY SIA URH NO o jomnbey] usBAxO ws
OAPIY A VTN pairbey sy somnbey USBALO w5
punoqul yup puT Syi Dusn
BoomA‘uww VRS WoJ) Peinbal 18RO SUILLSI]
PUNOQU) LI PUR SIS0 GV
Bog'sA‘ue Bumsn uwyd wau; eBuwy uin) suuueeq
SNOAZODUSS T8I 10ii0 uoHmINGWO) BoO'sIA Uy W80 puy sBusy Wn) ®ndwod
S0A'PNY SIA'UBN peuinbes se vonwuuo| semue) Asiey
APV MA' VRN PaIINbe) $3 UOHBULOK) BIGASISY WD
JOA'PAY SIAT VRN JONSOOY ULM 1OWWOD OIPEY UNdmIS]
SIA J0Me8Y oPNUNY ioyuow|
A UTH painbes e elewily 105
0APNY SOPRY JONUON
0A'PAY' HA'URN Desj opwy peulissy g
SIA'URH WewdND3 SNOSUNISOSHN 196 L CULON
SIA'URH ) 04 pesnbey sy b3 we
SOAPIY HAUEN SN pUY eoRdAT PeUBIISE DLV UL
Orese ¥x3 Joue uopmINdwod Do siA‘uew BP0 NIndwoD
PAV'IOA'MA' VRN 20:0D8304 Bunpiory QIO uvopeg
W ou Bujung Joue uonwindwod PAY'I0A’SIA’URNY Buun ewew 0y ¥ow| walpy
ww jou Bujung 1018 UOREINGWOD PAY'20A' A’V Bunup eyew 01 Sy isnipy
PRY'IOA'MA'URH wu w Doy 7y ameu3
vojnsod iR
PRY'I0A'MIA’URN uo {lywqiea] peuuoiu iony deey
SIA'UeN Joned0y UcIweg JO WG UME JO) SIDRY JONUON
APV MA'URN song Duidesy vONRIS WwONey

eIy

0APRY SA'UEN

oY PUR SuoUdien) JOLHIONY

Uode: uorysod

PAY'O0A'BIA'URN

4H J0; Kresseosu s¥ 104d O Y13 ewpdn

WO 1O PN OZ UiWM UOuod

Boo'mA'uew J0MOW OF ST UOATEIARU §® e
SIA'URYY UCIISOY LCIMIY WOBI
SIA'URHN V3S Ol §1Z-NdY 98
pnyBod mA usy PaiNd& ST 441 05
Bod'sA'usH paunbe: s GNO/ENI S1epdn
i i UOHEDIABN JOIRMSAD WIS
; v UOHIUNYRW
L, SiA ,k 10} wewdinbe uontiavu JouoNy
I
wrod jouwod Bunenes sw
Boo'mip'ueyy O SWi (CJWOD [MIPSIeD ysidwoddy

21000 DUe 19900

sopBoo s uen,

oF #1r0; peuumd Juom YRIW 1D8sQ

83



20ABOD SIA Ve i} Pu® €05 US| OWo3oY]
Pue 19800 0 ¥ edunouuR
wiod Knue Z|Qy eiejoip UOIBIOIA Z2iQY - 1043 207’00’ 91 Uen LYBIOIE DES| YUM SIRUIDIODD pue uolysod YQ (Bul4 YSiidWOOdY
SIA‘UBN uoieliARU JOIZM JOAD/|RIIS68) SlRULIe|
SIA'URH s oqweIq 1iN2JD wuB) (8] uedO
LI ueBix0 woeyd
SIA'UCN sssWilY oS
pPRY'SIA‘URYY S0IpYY JONUOW
SIA'URH 430 01 UCOReQ SNOATEPUSH JBDNY WS
Bujienjey Jly 1s0d
PNY'I0A'MA'URH *pNYUY Joliuew)
SIA'URN I1VHIMO 01 89NV »§
WOO0IQ HY 10 WG I¥
SIAURH a0y Wieduns o1 JpTH SNDIOD
PNY'I0A' A URH MNPSOS ARMTHING ULSLSY
pny susydisiuy Jeluen
pny PNy JH JoNUeN|
pny SONRY SHN J00UoN
pny SOPTYH PUR SUOYION| JOUUSHY
SIAUSH PNY. SLemis AVN empdn puy Jeuon]
SWNCO PAITNID B N 01 URAM SRINGD
Bod'pny'soA’ A USH UBLEW O AITSEEOeU $¥ JRIOAY JOUY|
UOIIBIOIA owdRI|Y peumuBW lou sueswsenbey SIA‘URN sewexnbey N3 1V
PNV 0A'MATURN uosod j0 PENADY g dee)
SIA UYW NPl whw)ndo 7o) Jepey euny
SIA'VRN UOIIIULIOS §8D JONUOK
iojsun)) Jo) |en) 1o wnowe eienbepey) Ie|SUBI] GA|SS83X] 20A'PNY A URH PAUSIURI |9N] 10 IUNOWY RIOIeY
¥o®) Buyen;s: Ae elwi0iA JOA'PNY A URI VWD O JOQUINN PuodIeYy
SIA’UBN g Duneniey sy podey
SN UOIBUIDIO0]) M) ABLS OV HUO) UOINEY SNOAZEPUSY WE
SIA' VRN Wby 1dPRuod ‘uoneupIoe) M) PeAnboy sy Wewdnbl WS
Bujienjey JIv
AU why PRIUOD ‘UCHEURIO0D MEID PNUCONY  WIoPeY
SOAPNY 90,APE00I4 UNLIGAQ OIWINU}
AU pasnbes oW AGLS O UOTEE Mg
$IA uontsod UCIBYIS JOLUOW
PRY'I0A'MA URYY INQ TIPS /IDTY oBues wnl 18 W O Wlid PANRY
SIA'URN Buiwip ung
SiA‘uRN QI UCOveg SNNSOY UMdW DY
wop (30v)
SIA'VEN BpUl4 UONDSSIQ JIPWOINY US|IWeIdY
LI 10810 usHqeIs3

84




T VA ) Bunes dud weud)
A AeL 103 UwdS
o) hesg uiopeg
A TEN pasinbes sw Buwn souuom]
PAY'BIATUNH OBy JONUON
SIA‘UB yowosddy souuon
PNY'I0A' A URIY pesinbe) se peusiand s¥ weoseQ 180
AU [T )
deysig UONIWIOIA  SPMIIY S0ASIA U W /8 UDUISSY SPANNY &iMuJ
DAY 90N MAUTA UOURULION| 4G PUW Peeds punup A¥iey
aind WPevw wasv) yowouddy
Bog's0A'PnY wA'USYY PN POeN] SWOGNY LIS
B0 20A PV HA U aind WPvaiddy ouvaiddy JUSWII| uIoped
B03"20A'PNY A USYY omEenq |0 oo
¥ _epinye
T T T L] JOASA UEN poulisey Gi 20ud 000+, ool
S _eprum
deymig e epniye eI X T NOOIWH PeUBIesY Oi J0ud 000Z. OXOW
0iNpe0Id SPINLY Q uuopeg
wedseq
S0APNY MAURH 180g PUSUANO) DWIIOD)|
SOAPAV HA Ve PonSon SHRINS)) IwoKidy eaul
HA Ve SIOUBY JODINOYS PUT 48q Lisjue uewey
AU Ueleuny 9§
(S11V) smes
POV SIAURH wod PURIALGS PUB NODJVH UDIIWULIO[| fBUILIS ] MY IJONUON
J0APAY WA UER suodes seivem JoauonN
0A'PNY WA URH oDUBYD LOIPSHL SIEONLSUINY
WA UTI ORI o3 (MORds Meney
SAUSA wiopn foueliews meaey
A USW Y] UIRII81 0Dy MeiAey
S0A Dy 50D ®A U o1V Yowosddy pUv UOHWISUSY Meney
A URY UOTRUIPI00) D RRHT |8 io)uon]
deunine %013 epniny A UTH W1 OL esstiARN]
Boo mA‘uey WweIMNeQ Jo; Wndesd

30A'D0D $1A’ Uy

UOIIPUINIOOD) M®D)

10N} PUT “SuNi SOUTIND SINAALOD

207000 A USYY N2 wedeiy
H
20A'pry ' Do) wAURY UeAID uw|g
HeA|Q ueid
P
PRy I0A SA'URH seiiqisuodees uonEDIARY DR 182 ewnEsy
uo>.!>.:-!M weweddns w4 Bumeey 989AL00 o DB (N WD

S0 SIAURW,

eouTIee)d o1

85




SIATUBY

UONISOg WAy euwdily peO

A UBK UOHI0d lUeSs.d ®ind PrOT
SIA'UBH LT
A URY $818UIP007 ePNUBUOI pur epNiIv| PIOdeY
SIA'URHW ko) poH #38u4
SIA'UBKY Wwiod Awm Dejeg
seunpedaid %eyd owinddy SNI uuousd
SIA'URy )07 O] Spesiq aunsseud ueBAx0 sunsu3
SIA’URWY %001 J8AST I8N0 WS
SIAUTN 330 J1ean Kiddng wg
SIAUEN WO did wesls usBkxG ws
AU 330 uRg PIOD BI-NJY WS
SIA'UR 440 YIMS Uoiduny W5
SIATUTR 430 WS WIS S
SIA'URNY 340 WG LIOg g
SIA'URN oBMIDND (L) sy Bupeey WS
AU S3MY30|D JOWNED |GUIUOD AySUSK 105
WA TWAD00 BWNGS RRUS) URD WE|
SA'URHY U 100D SEPNY LRSS 105
SIA’URH 440 PWNE NSH SNQ WY
BA'URN 440 wemls §1Z-NdV wny
SIA'UB 430 WONRE SN i 1S
SIA'UEN 1NO YIMME NOAID ¥ PN 95
touuosied punasl uueH Butues . SIA’URY UMMEG 6pOD ¥ SOy 9
HO weudnb3 wn ]|
SiA‘PAY S0|DR) JOUUON
J0A'PRY Bunued wo
$1A90A ouxys Bupum ey
PNy I0A 190d PUPLALOD 8D
1sywoeyd Bupue seye usiduwodoy
SIA peeds punabnno i Bupuey sonuery
A URK oul| PIOOSY
— Bujpusy Jeyv
30A SA UV WVS SpNUNY PRDoY ONBYY
J0A'SIA'UR POOU SOIRTRY AUv 10 MONd SMADY
poymducoe
XX S1y SUNPEI0IG UIRIGDy DESBIN &iNsu3
PNY I0A A VRN POANDE §8 PUNUY 0D WIOUed
0A'SIA’ VR PLI'E) Pennbes §8 WHOg UoeIOdY PEEBNY |BD
Yon
BAVAR i ywSdy e P 75 e v
SIA oind weasddy g 904 WD
SIA Deeds uowwady 1ORg WOeuD

oy

uaGp VOINSOd ARD ¥IBYD

86



pny*2oA°'Bog sIA - Bupeuqep uomssiu mead Widued
SA‘UN LOGGNS o)l ©) WOUW PUD WUNSY Uy WINn} |
NA'URHN waosueded uomsiu uopEDIABL §W W win ||
God'sA‘uey LSl W4 JVE aeduo)
J0A’PNY 0D MA'USHY UOIBUIRIO0D MO nbes A HRUOD
SRISWNS0P g4
sis0es ewwoidwo) ) AU PUR QG-AN ‘BL-MIN WM WAMOD uf Win)

MNP SIONRIGG0 SSPQAICIPTNDS ULIOLSY

Dod A’ uenw'ony d0A

UOIBWIONAN WOeu0 AJINIoN SN Amey

SiA'PNY’I0A Bupeugep ssumuerimw wiojeg
18 Wi ON SHOIURISIIND
Bo3wA URH SUBUSIPW SWweiske UCHEBARY JeW3
\ SiA'URN ustuessey PEOIIO
AU wewdnby Whid PYOO
910:908 MWosdWo) uoisswo Boo'ma‘uew 0% AN PUR SL MM U1 800D 8210007
SIA‘URN 440 senod SYO/VES W
JH_ T ;] (Pannbes 9] 8p07) ¢ spoN W5
, ! AU PesNdeY oY 415/441 WS
| kmep w4 'SNI ulle 1Luwd "lieumq peeq; uoIssiwQ AU powmd R 440 UNME NEW NI WL
; aou.l>.=¢!, founooe asu ®eInXNeD
SIATURH whnj 1w 10 ew(| ARN piOSY
SIAUTHN, Aoy o) meug
SAURN,  Teidwp w190 DURY-USI WO, SUTING DUOdeY
—Boywaue , esouenbes ui sley Z pw | PeMg

SIA U

Aoy DHD Ld AM 98

SIAURHY

INL/LSIC O o1ees wivg WS

87




10108 eW!] ‘ucheUIPJO0D prg Buijeuq eienbepeul .:o.o-.an 20A'pny seunp ‘suoiisod Jieys weul :u_o:_ LBQUIBYY WEB| PROT jeug
jeiole pue ! peindes Auedoud eq | 1811J82 O}

‘oli1ed “edyea o eDrweQ Bununow Jedoidwi ‘uoissiwQ! SIA'URW pINOYS 9i60%0| 'SiejiRil LD EoEava_ peindes olie ) PONOW ¥I8U)

sweiqaid swolsn) PESISIW ‘UOITSIWO Bod A ueyy wosieded Bukuedwodoe eaey 1snw obie) nakep pue IBSjIUBN Woeo!
Buipeo; Buunp yBiem esiedsip

1001, O} ebwweQ wsweonidaiy SIA'UBY 01 pepwol oq 0} oo jo yind | “Buuoys uoiisod

oDewep/Aem Uy 100 uwd siveg uo|ssiw0 SIA‘ UR Kem 41 jO 1n0 dn weyl plo4 8|99S MOIS
(a08Y wliy jo Kieyes weiueyoew Buiyoiey 1910:0

‘eBswep Wsiusydoew Buydie uoisWO A URH 01 weJe |8 100p U0 Duuous edmg PeIDR1E IS 1000 OED NOWD

oBwwep/e|ouea Jeed 10y Awyy uBnous 1) peuedo loN SIATURH — Keq oo o) sse00% JOg 00 oBm) uedD
uoypuod

| TBouoys eiow o8 01) 100% ewi] Wwnowe luejorynsu| SIA'URN 1edosd up “Tyuenb ewnbepe ensu3 Buuous woeud
usupued

oliwo oy Ovuing UoIFSIWO AU 200cud U ‘Kywend sienbepy N3 WARUNDY UMOPSI] ¥I8yD

piezey Kiojes o)1y uo|sWO SIA' RN Kiojes o)) 104 SIQREAR JeumnBuin3 eid ¥oeuD
wewdnbe

wewdinbe o7 eUewsp 'spiwzwy dii uo|MWO TN ©300( 'S1Qp 'SUO(IONIISQO SAOWEY ep vy Bupwo otire) weyd
Kioprs puwzey

piezey Aejeg uoINwWO AU IBOUIONS IO} POITIY 8Q 13NN PONTIBY BIPR BUNGID WD
Buipyoy oled Buunp uossesdioo

weweowd edo.dwi LT 01 10 SIRSUBAUCY 01 OJI WOL| SAOKH uoiysod ¥O0UD Noeyd
o 81 uo Buye) wos ywNE deex

osUwwwpnjmiose jo Buiddiy uopemisy) Jedosd ‘uoIsIWO SIA URY 01 Buipeoy o) soud eowid vy eq Isnyy peeisy| 1S woddng ey woeyd
ueudn BN eyl o1 1wenbes

SOA'PNY SA R Ul Buiyew ‘mes wo)) Jepio Bunfe weopy WOli4 JORU0 PUR GIBUIDIOO)

vwp joewe] uomot 50

UoIeI0] ) W Jou3 Boo'ma’ueyy pue Bujuunid UGIENW OW) eS| |NM S ) WYeIUY PUR PEOT (WI0L SULLeIS]
{suojimjnofed yIm 83 yos

LRI Tenow) wuwmd pro; yedny ¥8 DUT '¥ES Co Suwoy ewiduio)

99 'umd peo] otued PeLOW|| - wewdinbe eowjdmyy SUUN! Uiyum Awis DROIUN 6SFe O] oliw) 10 UNg PPOT LS
suwi ugkm simis ) teyl o8

Boo'ma‘ueyw vosv Joieell 00 whem owedsp o) swewesnbey BUUOUS UKL

Keq oled ;0 Jo0); 01 eDewe(Q 0|Q) PRIBIP uou...>.<¢2. W) Peedxe JouUuR?) UNINEIG PRIY PRWOD OIndwo)

DD PUT UBId PRO| 1D8L00U| uonduowel| 8>.,5<.1>.c-<ﬁ vors oliwo Uj Buoysod SUOHRINOMES DO 03 w0, olliea ST 10 UOWDOI D) SLLIWN]

) pur uerd pRO| 1IBLUCOU| uondiosue) | OA'PNY A URYY siwil 1wdioo) ‘suOIRINIED DD 04 U OBIED 10 SHIDIOM SUNLIIS]

sweiqoud Alejps/swolsn) uoIIdUIRIRS | JOA'PNY SA 'Uey Buundes Bullewowd ‘suvd; eweds PUSIEY SNOPSRZWL IO} NIOYD

ued peor olied 198LO|

vondussuei}

30A POV BAUTN

——+

WO oW U) 104

uorsususg wN olie) %D

YRoIe jO SHWH

Bog oA’y 8 \ueyy

ubhsep uyie Bupwor sedod 104

Tnpeo’) alim) uid

— Bupeo] ma

$103443 HOHH3

ALNVAONn

INCOLNO

ASVL

—d 4 4T

1S MSV1 S.H01VH3IdO WOO08

88




SIPUTH #38Y PUY YOOJUMOD

4OS ‘ORI 10U |(Im Jeed e0N uoIssIWwQ SIA‘URH jjoexe; Jeye uoiowaes reed esou mo(w o) PUNCID) /ROE) ESON MOIS DUY SADLISYH
10P%} ®Ui 408 peeIsiw 'UOISNWO Do mauwyi U e v aunsuy ueRg WD %I
swaigoud Aue eq ywm ojnpeyds Bijed
SIA‘URHN I8yl } 688 O} PUNDIR NOOf N} ¥ eujuIele] O LRIOMY uBnouyIWiEMm
ees uo e ‘suonwgnd * 1oy
oRe] ewiL uo#o0] Buoimm ‘uoisMWO AU peey 'p wewdnbe puv sivg POMOIS WOWANDI MeuD WOeyD
SUNl ‘YBIE O) Jemod ON uoIsSIWQ A'URN iomod yesoue [eusew) sog Ndv vwig
SIA'URH NdY u#s o) yesany yy w3
wewdnbe
SIA'UBHY 8181009 ‘suoyiediqnd oy ‘sBeg |eUOIS38[|0id PUB [FUORISG UO PROT
snins pus ‘sweiqoud
J0A'PNY'SIA ‘UCIYSOOSIP BT (0 SIBME SWooeg SULOH YRIdY MeAeY

ER L T T

pe1e0| seqioq uebAxo sueum jeug

AGUOTSY MWD UIOMeY

UOOedsy| JOlIeI| WIoed

wBjeid
SIAUTH wvoyy wibyd O ¥oid
PAVY'SIA Sujesg seummem puslly
suwetqosd ssbuessed [wuoyppe
Jobuesssed puw 1008 SUit] odA] Duoum 0 WNOWR USPIPNIUL DOA'PRY BA 'URYy Auv pUE QUL YORe 104 wewdinby Loddng ey ePUKO0)
SIAUBHY ‘310 ‘seBumyd "80ine0p eewq 404 oH] UOIBULION] M&ID ¥ISUD
SPUAIDY suolRIed) eseg
APV HA'URH subis o) Jenedey g
0A'PAY HA VEN unioie Buimeows 10 eAA| odl} enedey g
J0A'PNY SA UK sewil 1DNU0H s 10500 Buienje aw peug
APV AU 1ybiem jon wnowy PO wug
0A'PNY MAUSHY onbioip s0 woog o[ proin0 ma
Bujjeuq vorssw 0
20A’PNY WA URHN 218 ‘9INPOYIS PROYIO JO MR WO uoiuog JomedO woog wioped
ieqQuinu W LOOS. 8jH |RINIDNIS-97 9014V
womieded uomsiw pwg 19000%U PUE UOIBWION 1200V Boo'mA'uen uodes pRO(j0 (8N BL ‘ewil WD) 18L PUR ‘16L-4Y 184 4V emdwo)
X SUWY WM 8)) 8:NUe DUR ‘DD UCITRULIOHA SoUNIG DUR
woue 9o UOHRWIOJUL 1D81I00U PUE SJOL® WIBWN Boy ma'uen! ‘uBiem s90,8 joewwm jeioiw ewnom) whiem y-gp¢ wio4 qQ ewmdwo)
14814 10) uopwiedeid
uswdinbe peindesun |iw
4OS ‘spserwy duj uoISSILQO -_>.c-3 0.indes 0] eesie obied o ubnouypHem wewdinbe #8007 molg
oBewep ‘ofies j0 Buyys: umopet] jedoidwi pue Sulewwisy; -_>.c-i $0 | UBM SIUTPIOOIT U olie]) 820G
oBvwep olliwd puw ”_ » : €9 SUUOJ UM SOUPRI00I8 Ui uolusod ,
ye:oure puv sweqosd 99 olied jo E!:oo!au.}, AU ‘100:0 dosd v eoed yowe peo; ofire) pwor
H ¢ i
,ﬂ 1 » Buwornisod sedosd oy M
oBwmuwp o 2yeA puv ywidsy: sieulis Bunowg sedosduy: BIAURHY 1000 OBJ®D Syl O BIIUSA Ul 1D0] | $1NYSA DUIDWOT UOIISOd

89




08 co_uu_EOF_ Boo'sin‘uen pesnbes j 1088 ‘U €q pinoys __J LUNEIqQ UNND WINYD

pemols wooq yum peldees p eleueq 0LNV o1 1eg] BIATURN IVNNVYIN Ul 8Q pinoys UdIIMS  106UUOISIP-18-0d0090|6] 105
M 8pOLW D818 [BNLBW JO H

eiqesedou) oq Asw swyby :o_u._EoA SIA‘URY JIEWOINE Ul S WOOG JOYIeum @(edpu|’ iyl soimaipu; NOWUD

SIW)| Wooq SiEwWoIn® ON| uoIssIWQ SIA URH IAILIOV #Q PINOUS SOUOUMS UL WOOgE ¥Oeud

umouyun uoneINByuod weisdg uolssiwO SiA‘ueH uolysod TYWEON Ul 8 PINOYS youms eppiean Luelliews woey)

uelAxo ywidse jo uoniedep ‘JOS uoiisod yoyms Jedoidwi ‘uoesIwWO SIA'UeH uoidUN} ‘%00I VO o18nBey ueBixO O8I ¥oeu)

ueBixo ywiauw jo uonedep ‘JOS uoiised youms Jedoidwi ‘uoissiwO SIA'UBHN UORIUN} ‘%00t LD 0mnBey ueBixo woed

Joieliaru pue sioNd yim UOHEIUNWWOD

(i0A1020) Y suop®dIIUNWWOD) 3OS

uoiljsod yoymse 1edoidw ‘uoisiWQ

OAPNY'SIAUEN

OINSUS '189PTOY B YUm o8 uoilmed)

1oury suoydiei| ¥oeud

ping) sneiply

equiedou) eq Kew soop Bunubis uoIsIWO SIA‘URN 1O MOf) SMOl[® ‘UCNEIOd0 100D HOEYD 00q Bunuths uedo
oPlS 19G1)8D
eiquiedouy 8q few jop dmjowg uo|e8IWO NA'URH smopu pod wWooq Joj JeTsasjep dmieg PUB 21000 WINO AY ¥OWUD
206 uoiysod Buoim ‘uoismwQ SA VR uolsod eARA seABA Wesis uslAxO snoeswD eUd
oel Gpuenb
Fe 3 pReINU 'UOISBIWO BIA'URN einsseud eenbepy weisks ueling snoesep NoeyH
wuvd
408 uoissiWwo APV BIATURH WEDREY ¥ UM NIMP UOHRA0 svoydiow| WaWUPALOD UV ¥IWD
08 uo|ssiwO SIA'PAY SIATUTN WIDESY ¥ UKM NIMP UOHIAD ey suoydiew| Lusthew3 ¥o8yD

voymedo pu ¥oey> uopmod

1ouwd ueBAx0 UoiTE seBUSIINd ¥OOUD

Addns ueDAxo jo uojiedep eiqise0y uonisod Buoam U] YOUMS ‘LeISMWO SIA'URN UouMe 20} %001 PU¥ 440 Ul SOwid
IYONYIN U IS JOWBW UOIIPUGD

A Uy UIgYd Bupewwe Woi| Jw oy 9068 e wewmduod ol ¥Oy)
Whynd wewuskuoo 0B/ WioHed
SIAUEN 10015 WRIXOE WOIS PUY SADUWISY
SIA UK WRIXOS QON PUY SAOWEY

UOMIIOLI0D IUBIXES SEPIADIG
wewes 10 BRiupewes elwindvuy| kpoq esjw} j00yg Boy'ma uen ‘UCHBION0 (URIXES JO WOOUD [Py JOOUS SNOSURIURINU| WIOLS
UIw 2 Jeao elrieAw Jou Avpy uoiIsSHWQ SIAURYY Koeinsoe ‘uoieiedo sedoud o4 Jous] Woey)
S10US (190180 S1RINIORY wewubie .&2@5_, SIA'URYY weixes jo Kowinsoe woeud weixes 0 wewubiy voeyd
woewubenw ‘eBvwep weixeg i SiIA URp W JXOG  [eIRUf

SDIRMNING DEIMA OU
SI0US [MiS®18D 10} UZ 1O8LION] SpUEMYOEG DejRisy| SIA'URN Sl iyl lunow 01 sBvwep 10 ¥I8YD WHOW WEIReS %O8yD
408 ‘esdwioo U 1001 Buiuojusod sedosduwy SIA UBYY WNoW eyl yore) o1 | peeu nok 4 10018 Bunylis SJCIWDIARN UOIN®0g
SIA VRN UoPIed0 PUR LOIDUGD LTINS HOOUD WEINGS ULOLSY

10) wiod 82UGIG8) B ST BOAISS ONT
20A°PNY - woeew uo uoNeod Tiv) ¥oeud! uodey me)) uuoued
-_>.cu§w Woea3 uousun; sownBey weu wenkg vebiI) uwopey

i

wom 1ou Xew [eued o 108pRey

uorstiwQ'

JOA'PNY SIA VRN

=3

AN DUR {IWBURI] WIOUD ‘iSUney Us INg

ouoyde| WD

SUUPY woNewt .

uonisod Buoim Ui YIUMS J9jRM

BIAURH

¥ORUD "PWODHILINI UO SEDIMS JOLDNES

Bues eusy suoydiew| weud

pPROISIL ‘UOISTIWO

SIA VRN

TYWHON Ul I0150)88 "I008) 838 WOeUD |

simog veBKio S1GRUCd oD

i

moey? wewdnbe Dueliews’

uBniesd uoriers

DIBNIOS 9010040 WOOE UUOLed

90




—————————ate——a—

700p @S0)D I0UUND UoIS8|WO $IA URYY woiv SUBILS JWe)) JODDE) GJUBILT SAOUISY
SIA‘URH {peinbes 3f ndy umis
IXul eJojeg pue seuiBuj BujLms
uoIssIWO 0 PNY ' SA URH soBuessed j0 puribwod sieleieg puUBWWo) G00s ) jeug/evubiseg
— olebbeq ;0 Bujus PU¥ JOS UOISWO A U Wewdnbe es00| pur eDWlNg INJeS
swerqoid swoisnd uo|esjWwO A URN 10} peWINOOd® SWeY |iY 1sejuRy olLBD HOWUD
syxe ustiowse ey [
SOA'PNVY'MA‘ URN PoIses Gq (i 1Pyl SIRAPDIADU; (8iE Kupioa pus siwes o) jsuuoned DWIQ
308 uojssWO JOA'PNY' WATURH seBuessey 0@
AU pumis Buipso seBusesey uoeod
SATURN 000 ollw) uedo)
sisund Lwe
piezwy e} pu® 4OS uossiwo SIAURN wewuedwods 95018000 WOOQ |RIBU|
pIezZey Out PUY JOS uoITSiWO SIA‘ U e % veuw sebusssed einsu3l BUOHIONJIBQO0 JOO;, ¢ SAOLISH
SO POIENING PU¥ 4OS uoISSIWD SIA‘ U SPIED JO JOQUINU WOIDIYNS ‘Adueun) spse)) uonruuou seBuesseg WUD
08 uodedsu| Jedoidw ‘uorssiwO SIA URpY an yorew iy weBAxo pus WNCO peeyy wewdinb] woddng e uoieod
08 uoIsHwo SIA'URN Ayngeenaon Joj wOWuD sieg ATS pUR SIBeS NOWD
APV AU Buipeo swBuessny uLoped
3OS V0 pejeuq ou Lebuessey uoIsWQ 20A'PNY'HA IR seinpecoid lousliewe uo weluessey wg
BN} PUT SNOLLD MWy Wxe
Wl up vonszunsseiden pue jOS eanpeoaid sedosdus) ‘UoSSILO SIA'URN Ino deey ‘uOEZUNESesd MONE Of Kusliew3 pue 000 ollw) #9015
uwisel 10} 0insseid lueIdiynsu uoIswO AUy einsseid 1964100 SO} WIWYD ¥OOYD JOWINWNOIY NdY WIONed
wBin pue pemaois w olses puw wundes
oBieo 0 Buesoo pue BuIus umopen Jedosdw SIA'URYN wewdnbe | ansus 01 YBNQIUINIEM wewdinbe #s00; pus ollie) euneu3
Kyausli 10 oweo pun udiem
J0A'SIA HOSWE® | BNV O 101d WIoju
408 'DRIN IOUUED JRED WUNCOS| W UoISIW0 DALY LRITE Ul POMOIS DUE DSACUIAS SHDO| JBOD WORD $WI07 ASJUS punoip PNPuUo)
Toedui ! peiinbes 1 v-got o1 sebursio ewew |
souvuLoped yeiosiw pue 9O pReISIL ‘RICLS yleyy Boo'mpa'ven| Kioeucs pepro| jen; put ol Kjieal "IeD ¥-GOC Wu04 QO KiHMeA
| " seunpesord wlied snosumpedsiw wioped
wooq dosp PO DOSOD 10U 18A8] LDi®| WOOg SIAUBH: M SO img eIQeonady Iy WoeuoeY|
* W) uswuedwo] Woog oS
oBvwep - wooq uo ssens und TunigBy 105 Bulnes
RIOIRAIOPPN WOOq jO eDue sedury) uoISSIO SIA'URY 1eunon) wiod Buiuvie wyl 04 OH37 1® 100D Wu| JOIRASODNY 186
’ 1 sIA‘ LR ! woexe] of 10ud I @8O isnp! 10a0 Joo( Bunylbis esoi)
wli; w eawiedoyy ‘i000 01 &-E-o_ TeimAuco pesuedo Joop Buunsue .oz,, SIA‘URYY uedo 000 Buiiulhs Woeud
i wiipooy pewnow
w SIATURW uo e1feul i YD MBID SR U0 wn| el puvr Wb ezzoN ¥Ieud
SEL-ON Jepun Jeaede; 10| niuby oz,_ UOIISIW0O A URH wBuq 1Ny B uo wnj NO sl Buwsepun pue Apoasspun 18
Kupquedes weuucosip ou eawy Kuw! uoIStIWO’ SIATURH DOLIOUS JO USG0 JEUNS IO WS O $90uy - 198 1100 ulis uuopey
uoISIWO SIAURN uoueses yn; Jo; eBnEl wiey) pewie, kyn; woog %oeu)d
wowdinbe Bunenies | seBnel syl ;0 BUIDTe) sSmoe NO Wwums misew oued
1w o1 )emod 30 ON uoiIsBIwQ’ SIA URYY ‘sieuwd poy woog O semod oozc; .010:000 WOOQ Butienie; I 19§

91



TONTAISIQO [VNIB8D eNE

Bod'soa’pny siA‘uBH {pesinbe: sw) uoddng Me.D epiacid
L)
SIA U “Buenjar _iewbl; 03 Sl JRN Woog 195
SAUYH Wy O] QiNg SOV WO HZION woog we
81180%u suiBus U0 WDH ON uoIWO SIAURN UORURLNI| ©||80WN UO win]
s soBussend
SOwN; PUv -exous 00N BUIUS PreiNW UOIFSILIO SIA Puw Buijiye OBI¥D ‘sewn) J0] %D Wewurduo) olwd ¥oed
SIN‘UBH wnxeg e1suj
SIA'UBW 1001§ WRIXOE jBIsy|
WIV NOLLIGNOD
DOINZUNS&] Ulewo ON UoIIWO SIA'USN 01 PN iew BUuenipued 4V 9§
sqing Wi 0 e eoed uotIRIWO SIA'UPHN WOM 190UM §0O wing]
Hoeyel Je\)Y
306 UNowe; sedoiduil PROINN SIA meid Wi dMoe’ pUT WOeyIeRaI) [ T
oRe] KL Tiode: 01 fowel 10U UNSILO A PNY e 9] kpess Uedey 7%
406 [T HAUN HO®W®] 10} UoIIedeid SOOUIV pUS SHeq KieqEs YO0 DUT LSS
206 VOO SIA'US %001 ‘NO IeuRd ]
PEODJIOM EAX6 DUS JOS [T T BoJ HA Uy (Weishs (on; 10N) erquondde |i 1eeey LoNPAIq NRAND WORUD|
5 preisiu uesSiWQ SIA| DIRe OU TEMOT SUNEDE sainbi| Je-¥eC WOeUD UGHAQPIIP 193 ¥oeuD
ST JOQUUISIMEID
A UPH UO Sweq Weg Wiixe pUv J60USeeed PeUD

QUIND pus jjoeNe)

o3 peeIwW UOISHWO A wais ady dryovg v [0IW0D MOUISeId JOUISH
SAVEN P WoEq YD 98] pod wooq 53&
S0APAY HoeNEL 10) kpees Uodey UOGeY (XVL SWdweD’
UONRZUNSSeIdep PU IO Bimom iedorhl] UOSSIWLG AU TaBe] wedily POWO0| BB Pesy) J00p OIS WeUD
W deas WOONE! 10] MINGRIT TISGUSUNNEID
Wu Kew weluesend B ‘Mesd 308 UOISSjWQ OAPIY U SHeQ WeE wive puv ssebusewed Kot

MOI3I® 1XOU 1O} I010%) W) OISO SiA URYy Whped 1xeu 10} jomeust weeey UOUMG IOTSUSD NdV OPAD|

Teweecen § jeny tunp WD) Ty AUy 000G YBNOAN POGWND 84 U 1003 Uedo SATeA Sun Buperysl I OeUD
UDRAD WOy MOpUM

Pod pios pus mopum BupBre pebboj UOIBIWO SAURN 16190110D MODUIM TJONI800 WoOq U Wi L

UOZReeIdep POV JOB Kedard PRSIEI 10U VOIS0 AR "GBew) ueae o3 ORI X3 TSUStse3 WD)

(32T sBemois sedarkily uoIMWG HATUEH PO SARINT MOAS

UoTRZLTEeIdeD POV 0% AOC0IC POYDIR| 10U VOISO SIA U 000 LW YW BRIV 9901

92




SE1-0) OW| JoAd& ghd uojssiwo SiA'URY 10300 Wep 0:0)0Q 10 SHWI SPISING | Z

BN B 10 8|WI0808) PUig Buliolluow  1uedinsu| SIA TWooq Syl MDQ LUOD] SHWN| UIUM
8 uopisod 1984109V SIA sSYWH UIIIM RIOIBIPU| UOKYSOY WOOH 030K
SIA'URN 0INPEOGsJ PBIIOD LK g
Bupenjoy iy wioped
SORIGe0e) UM peulls deex
wAee ewas| . 19e0d5u 1 SIA UGS 90Ae 3,10A19081 10 170 WDY dee) WewUbye Woog 1edtid :izm:\l_
[T = YT
SOAPAY A VSN oipei 10 SKBN 10d WA TONBNMIWGS U
J0008] SUN} PUS 306 Town jou '108iI00V) — Bop mAR iy 10d WA JOAJS6) O SPUBUAUGD [BNBIA Opndid
SIAUSN ﬂ_{i
— AemwiResq 10} Wwod
30A'PIY WNSUS O] YWD SUDEDUMULSD LIOYS 1RIIOD 10) SN0 ..L
S0A'PIY HA USRI TRNI0) P URIRD
SINDMIS WOOQ PUT SEUK 01y eDRUNG JOJUCIISAG 'UOISBILO AW UMOp N WD W1 NP [0IN0D 1007 WO WOND,
T qONous ¥} BUIPLOIXS 10U ‘UOIINLQ A TSN [T TR Woog pueH
SIAURN Wwoog 2em0)
WOOQ JeM0| IOUUTD) UOISWO SAUTW ~ Bupsmo] Mol Of YOW] YOOH Snop
WO0q POHUN 10WURD UOISHWG SIATEN U wOOu e O] Wwoog !M
SRNpeSGlg BUPeMO] WooR Wioped|
POOSZ NN WOOQ MO WUURD VoSO AU QIOT 01 {OINICS WipT JOWASEDNS 0E
SIA U UONGeIed YIGep U DIV — WBNpooLd Buyenys) i UO WA
B (10d) J01eopu
SIA U WOwIq 101d © Ksuew| 108 TTRT TRST T s
sy
UonmnBilios weisks [0 uownoD Bumies 1582:000) A URW GU-30IUYU3A0 ‘SAIOE &7 SYWIT-TVINEON wowg 3
MO SIS
Bunws 109i1050) uoIIRWG SiA VRN =) W] UOIRASI® PAIE UOISUSI® NSl
GEI-0) ORN JeAI80e) {nd pinoy OLNY 1 We 'UOPSIO SIAURH OLNV-RSUI0 VNINVIN-SOWD3 OUUCONG 1v-93008Ne | 196
B DOUUCIMP JOUUTD 'HOD PG ) UoISIWQ SIA'URN|  UOIPUCD .POCD, ¥ INOUWM 1DGULOOMD LU¥) %00 muls yoeud
UOIIDHISel UOISIA [R) SIAUSH Jemod XNIPRY 10) HOMS pue 100D Suedo N3dO A 1000 Bunlis w5
URIOHE 18410 108y WU AW uciEIWG pAy WS S 8A8OE 40| USIN] SOy PUBWUI0) JONUOR
*oq uebxo uo Ans
Fe3 Buies 1001i00u| ‘uOISHWO SA U U ‘weisks ueBixo yrISAR oW) Bhig g ueBkag Bueney ws
408 uosswo AU pod wooq OF WChD0D Waij TRAAK %001 130 eURd UEBKO prewIS] WS
NPEO0d
vorRAdeid Bupeniey Ay UUope.
“Bujienjey Jtv
S0A SIA JORDIATN OF SUCIINANT OND
SAGEN SUGNEASSQD (WIINeIe) oWe]
SAUeN UOHRA®II PU¥ WIUHZY W ANO
WwenNes TIONTRAR
PAY'SIA’UEN UGINsod DUV WNOW RIS ON| B O WOl SUOHBASI] Due v 1)

93




T ———

AN WD 8800
A UBHY JOOPET) SOURIUG RISV}
SIAUEA WO uUedo
fIA'URY 00Q Aw3 uedo,
uo|8ssiwo A UeH ouoydiew| ws
TP YRV wioyeg

|ENURW O] YONMS BIRI0D
AU Avq olumd U| {IWOD MNIEIOALS ] QINBIOAWS] oWV 00 otied o8

uele suBue XU J0) BINESed USDILNS 0BnSB wunseed
ounsseud JUSjjNSU] PUe UOISSIWO A VRN ‘POSIq 10U PIP JOIRNWNDJRT IBY] GINSUT] J01MNWNDON LIS NdY XO0YD
SIPURH SO Uy W00
SIAUEN POWO0| PUT UMD eD deo) UMOQ PUNGID 4D PN INIU]
wenks usblio ewdeq (T Ie) SAUH %001 ‘330 wSKag ws |
D0INpEO0Id Dujpus JeNY wieued
Bujpue] 1eyy
A dmowq Mes0 wdid g eng Jeen
1A dryoeq meid wiHa L T P T
T SRSy JpInee |
AURH Puv 19 Kemrg %001 Puv Ueree)
SAVEN — Bupuw 0] K00 0F wnwy Uy va;ﬂmdﬂvzmﬂ
["Bupus; Uc ywonw o) stewep pUY JOS UGIIHWO AU WOWD PRPI] WO0G UOped
SA U PROW, Woeq &NeU3 POod Woog 01 WNGAIWEM
SAUEN punep sy Foe] WewLPdLo) olND WS
Bog'sia’ueny pennbes s 1080y veyrag HND WD
“eBwwep WEes puv puwzey A WEIXes o} eDRWED ‘UOIIBWO SIAUTN WIS PUT 0015 WEINOG MOIS
DD PeLON| 5L OO0 10Le IR By mA U SHUN) UM eineus Of Taeil 1o ionied Bupusi e1womo|
WeoseQ
206 uoieRIWO A TN 001 ‘NO 18Usd UeBKNO UOREIS RArewsdy W5 |
A URH welusssed U ¥ORD O UBNOADHEM U PweI0] 01 Wi
0APNY GIMOLE NOOB g WA

UeBAx0 pod UMOD PEeNq PuUT 4O

SIA U uiy Kywenb ejoq UsBAXO PeUD wuwd LeBAxo uouEw Dujenyh g
SiA Ve SWBY 10d Wo wnl SWDi (PUeine e
USPWIe Wooq pidw eiqiesod UO[FWO A VN POMOT B WOOG S TYIINVIN OL USUMS 198UU0ING-IV-STCONNe] W5
10U03 RIDHY 'Wo0q UO $IeAIS uoIsIWO SAURY]  pemois Kan; WooQ TXOSD PUY DRp Seonpey PONOO| SIOWAIDPIY WORD

A 1000
AU B ywoxe eonpey Buwilis ywe 00q BUNBs o0
oBewwp (nidrIs uoIsNWO UATTN Tup yeisie eonpey WOoP YAY] PUe MOIS 1My
wWo6q (OIN 10UUED UOISRWO A USH oBuol wooq 0] Wil 1696y 0. O1 [0/0) UNI] JOIBASDD™Y 5]
Bueney v 90d waopeg

WO[] [8N] OU 'ISSULOONPD J8¥ ki wabis puy

TVWHON Ul § 18 10U Sy 109 =T T A TN bl 1Gd SenByUGoR UoLNG WeeY TIEN0S WeNDeSQNS 0] WeIAG eokoey |

94




PPI058) 10800 UOISIWO BOT WA RN ucdes PrOLIO 1en4 16Z U0 MSIGWOD
$DIC001 1201100U| uoISSWO Boo'sA e owit Buihiy 1al uog ewdwe)
$PI0J6) 100J100U| UoISSIWO Boo'sia‘uew 1026 [RINIINNS 97 WU0] IOWoD
T Buyqeq SOUSUSIINN UOHeg

prezey dujt UoIIBWO SIA'UN Wewdnby ywsny woig|
VAT Boes peoRN

7000 HoR 01 eBvuRg eueowid 1690:0W] UONWO AN oBiwo (0 [AOWe] 10} eowd U BUPOUS — Buuoug UoIeod|
SIA'UCN SO UMODSL] SADWEY

Tioiws #iig DI SIA U Teies o3 SIEHEAY JOURNDUGEI OX3 ¥ORUD)
Tiojs punoio UoISBILD AN oidMeA Lodsuss) 10) eswdeiy eep ven Bupeoy olUws YoeuD)]
punail sedaudu)| sousnDes Jedoidls UOIFSIWO SIA'URH BONSION Sl PUNOID WPND
SiA‘URl SIGEFRAR WG] (WWSIXT WO8YD

Bupwotun Buung go: pinod Lmidsy uoissIwo SIA'URK $0)), i1surely MOOUD 1O VOISO NINUD
SIAURH eowd ul POHWISU) Ul LOGGRS §E1 WD

SAURA "sBebleg peowin

SAUTN UOIN#Od Ui PUTTS Bupeor /elueesed eneud|

Buiddn ywoay weweduid jedoidwi ‘UOISBIWO SA'URN elrwep puv Sunn ywOAR JusASId putig el ey
SIA VSN 200 o3 WwedD

oSlileg pue Lebuersy PEORN

Bopy'sia‘ue . AN -SjM OITUSILR 18, Wwsog eIdWo?)

sAURN UNOPINS NdV WOUed

suoirsod unEsp 01 i

1 A VRN SOOIME LN PUE POd WOOQ UWROD JeMOd | PRIOIMG WSUAGLIO) WOOE WG

95




APPENDIX C

WORKLOAD QUESTIONNAIRE AND RATINGS DESCRIPTION
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INSTRUCTIONS

Introduction: We are trying to determine the amount of workload, or mental workioad as we call
it, required for each crewmember during various phases of the mission or while accomplishing
various checklists. A list of the phases/checklists we are interested in are shown on the next page.
Place your ratings on this page. This list focuses on events that take place during the mission for
each crewmember given the scenario below. Think of what you do (in the same scenario) during
each event and make your rating accordingly. A 1-to-10 workload scale is provided along with a
written description of what each number rating means. Please use the written descripions as a
guide when making a rating and please make ratings on your own.

Workioad Definitlon: For our purposes, workioad is composed of a Time Faclor, a Mental
Effort Factor, and a Strass Factor. Time refers to the total amount of time available to accomplish
the given functions as well as any overiap of functions. Mental effort is the amount of attention or
concentration required to perform the function, and Stress is the presence of confusion,
frustration and/or anxiety associated with performing the function. In the Workioad Chart you will
notice the term "mental workload,” remember that mental workload includes a ime factor, mental
effort factor, and a stress factor. Please consider these three factors when making a rating.

Scenario: You are the #2 aircraft in a 2-ship Cel/MITO leaving Mildenhall. You will be carrying
support cargo and a crew chief. Your mission is to refuel F-4s over the Baltic Sea (assume no radar
returns) in confined airspace. There is one refueling track, and a point parallel rendezvous will be
used. The F-4s arrive late. After refueling, you head toward Fairford, your intended recovery
base. Due to weather throughout the region, you are directed to recover to Zaragosa. After
planning the divert, the lead navigator's equipment goes out and the #2 navigator must take on
the lead navigation responsibilities. The communication level throughout this mission is EMCON-
2.
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WORKLOAD RATING SHEET

WORKLOAD RATING

Mission planning
Squadron/base ops and combat crew duties
Poweroff/walkaround inspection
Power on inspection

Starting engines and before taxi
Taxi

Before takeoff

Takeoff

Cell join up

Cruise #1

Preparation for contact

Air refueling

Cruise #2

Plan divert

Descent

Approach and landing

After landing
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WORKLOAD RATING SCALE

DIFFICULTY LEVEL OPERATOR DEMAND LEVEL RATING

VERY EASY OPERATOR MENTAL EFFORT IS MINIMAL AND
HIGHLY DESIREABLE DESIRED PERFORMANCE IS EASILY ATTAINABLE
EASY OPERATOR MENTAL EFFORT IS LOW AND 2
DESIREABLE __ DESIRED PERFORMANCE IS ATTAINABLE
FAIR ACCEPTABLE OPERA ) OR MENTAL EFFORT IS REQUIRED
MLDDIFFICULTY TO ATTAIN ADEQUATE SYSTEM PERFORMANCE
MINOR BUT ANNOYING " MODERATELY HIGH OPERATOR MENTAL EFFORT IS REQUIRED 4
DFFICULTY  TOATTAIN ADEQUATE SYSTEM PERFORMANCE
MODERATELY HIGH OPERATOR MENTAL EFFORT 1S REQUIRED

R :éé’é’p‘}'&%" OBJECTIONABLE DIFFICULTY  TO ATTAIN ADEQUATE SYSTEM PERFORMANCE
VERY OBJECTIONABLE BUT ~ MAXIMUM OPERATOR EFFORT IS REQUIRED
TOLERABLE DIFFICULTY TO ATTAIN ADEQUATE SYSTEM PERFORMANCE
MAJOR DIFFICULTY T MAXIMUM OPERATOR MENTAL EFFORT IS REQUIRED

TO BRING ERRORS TO MODERATE LEVEL
%nﬁggs MAJOR DIFFICULTY MAXIMUM OPERATOR MENTAL EFFORT IS REQUIRED
INCONSEGUENTIAL TO AVOID LARGE OR NUMEROUS ERRORS
MAJOR DIFFICULTY INTENSE OPERATOR MENTAL EFFORT IS REQUIRED TO ACCOMPUISH
TASK, BUT FREQUENT OR NUMEROUS ERRORS PERSIST
ABGE SR e OENT IMPOSSIBLE ) INSTRUCTED TASK CANNOT BE ACCOMPLISHED o
AN INSTRUCTED TASK BE . RELMBLY

"

Lopemron oecnsnousJ
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APPENDIX D

THREE MAN CREW TASK LISTS
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