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FOREWORD

The Engineering Design Reports are prepared in sections, with
each section representing a subsystem development activity.
The information contained in this document is required at PDR
and at CDR. Because PDR's and CDR's are scheduled on an in-
cremental basis, the Engineering Design Report sections are
prepared incrementally consistent with the scheduled dates for

associated subsystem PDR's ard CDR's.

The initial release of the Engineering Design Reports will
contain sections required for the first PDR's held. Sections
required for subsequent PDR's will be released as changes to
the initial release. Revision A of the Engineering Design
Reports wil.i initially contain sections required for the

first CDR's held. Sections required for subsequent CDR's will

be released as changes to Revision A.



Engineering Design Report.
DRL Item 23, DRD SE-079TA

1.0 General
The Engineering Design Reports for the Shuttle Mission
Simulator (SMS) are contained in separate sections of this
document. These sections are generated individually for use
during the design reviews held for the applicable systems of
the SMs. |

The sections of the SQS Engineering Design Report

are listed below:

Section 1 - Electrical Power System (EPS)
Section 2 Mechanical Power System (MPS)
Section 3 Main Prop and Ext. Tark
Section 4 Solid Rocket Booster
Section 5 Reaction Control System
Section 6 Orbital ManeuverinéLSystem
.. Section 7 Guidance, Navigation & Control

- Section 8 Comm and Tracking Insts.
Section 9 Env. Cont. & Life Support
Section 10 - Data Processing System
Section 11 Mechanical System
Section 12 Payload Accommodation (Not Required)
Section 13 Vehicle Dynamic System
Section 14 - Mission Control Center Interface
Section 15 Image Generation System
Section 16

Image Display System
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Section
Section
Section
Section
Section
Section
Section

Section

17
18
19
20
21
22
23
24

Image Processing & Control
Software Stds & Support Software
Utility Software

Crew Stations

Motion Base (Nct Regquired)
Instructor Operator Stns

Digital Computer Complex

- Signal Conv. & Ancillary
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DRD No. SE-079TA
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Engineering Design Report

Release Control Sheet

First Release - 2 April 1976

This release of the EDR coumprises the following
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section(s) :

Section Description
20 Crew Station
22 Instructor/Operator Station

24 Signal Conversion & Ancillary (Partial)
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IDENTIFYING
INCREMENTAL SECTION
RELEASE SHEET

The following is part of Section 20, WP #20

Subsection - Controls and Displays.



ENGINEERING DESIGN REPORT
CONTROLS I3 DISPLAYS

1.0 SCOPE

_ This report describes the intended design approach to
éll electrical hardware on the pertinent C&D panels in the
fixed base and moving base crew stations of the SMS. Subsequent
paragraphs will outline the apprcach to be taken with regard to

each different type of component.

- 2.0 *  GENERAL DESIGN CONSIDERATIONS

The main overall hardware design approach is to make
all astronaut cues and responses a function of digital inputs
and outputs from the digital computer and AST Linkage. The
same inter:tion is generally trﬁe of analog cues anda responses as
well. This is of course not possible in the case of all the
controls and indicators on the crew panels. Lighting switches
and variable controls will need to be "hardwired" to the lights
which will be placed in the simulator crew station.

Other areas which require unique designs are: the
COAS, Caution & Warning, the Rotational and Translational Hand
Controllers, the Speed Brake Thrust Controller, the Navigation
and Flight Instruments, the Communications System, the MCDS,
the X-Pointer and the readouts.

The MBCS shell, secondary structure (except overhead)
seats installation, rudder pedal controls installation and air

condition system will be the same as OAS except that the A/C

outlet will be variable controlled. The FBCS forward shell,

~ from stationVSIG forward, will be constructed the same as the



OAS. All primary structu;e with the exception of the ovérhead
blow out structure will be the same as OAS. %he seat and ruddes
pedal installation for the forward crew station will be thé

same as OAS. The FBCS air conditioning will be controlled via

a conventional thermostat and not via any crew station controls.
All visible A/C outlets will be mounted as per OV‘102 data.

The Aft Crew Station shell and secondary structure will be
described at a later date.

2.1 INDICATORS AND METERS

The indicators and meters on the C&D panels will be
as in the actual spacecraft or be simulated versions of Orbiter
102 indicators. Drive shall be supplied by computer analog
outputs deriving their values from programmed equations. The
power to the indicators will pe controlled by an LO or its
effect will be refl=cted in the AO equation.

All indicators and meters will be lighted as per mil
L~27160 except the GFE ADI and Cross~Pointer Indicator which

will be lighted as required.

2.2 EVENT INDICATORS, WARNING LIGHTS AND ANNUNCIATORS

All event indicators, warning lights and annunciators
will be controlled from the computer by LO's. Any light that
receives power from a variable lighting bus in the spaveqraft
will be connected to a variable lighting bus in the iimulgtbr.

The test function of all Warning and Annunqiatoé_f’ —

lights will be operated directly by their appropriate *ast ™

switches.
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2.3 SWITCHES

2.3.1 ' Each switch that controls a simulated £function of
the SMS wiil be wired to a DI.‘\The common contact will be
wired to ground,;;'f \

2.3.1.1 Each B—éosition toggle switch will be Wired to
two (2) DI's. The center pésiﬁion will not be wired.

2.3.1.2 trEach 2-position toggie‘switch will be wired to one
(1) DI. In the case of a momantary switch the DI will always
be on the normally open contact.

2.3.1.3 Each rotary switch will have ground supplied to the
rotor and a ﬁi on each positionﬁ
2.3.1.4 The lighted push-~button switches will have a DI

to indicate the selected function, and an LC to light it.
‘Two L0's will be assigned where split ledends require it.
2.3.1.5 The digi-switches will have DI's associated with
each binary-coded output. The common términal will be
connected to ground.

2.4 CIRCUIT BREAKERS

2.4.1 The popping function of all circuit breakers will
. be computer controlled through LO's.
2.4.2 'fhe switching function of all circuit breakers that

control a simulated function of the 0AS will be wired to a DI.

2.5 POTENTIOMETERS

‘ Rheostats and potentiometers will be excited by + 10 VDC.
BEach wiper will be connected to an AI. Exceptions to this will
be light dimming controls which will be hardwired in their

system and not input to the computer-.
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3.0 UNIQUE PROBLEMS

The following paragraphs explain further the design
apprdach to the unique problems mentioned briefly in para. 2.0.
3.1 MCDS

The Muitifunction CRT Display System consists of
Display Units, Keyboard Units, and Display Electroni: s Units
which are GFE. The Keyboard Unit has 32 push-button function
and number keys which shall be used to call for or enter
information which shall be displayed on the pertinent CRT's.
This will be accomplished by dedicating 32 DI's, one DI per key.
Inputs to the DEU will be by way of DO's which can ke enabled
from the on-board keyboards or from the instructor's keyboard
when the IS ACTIVE mode is enabled. The Display Units shall
be wired direct to the DEU's.

3.2 CAUTION AND WARNING SYSTEM

Caution and Warning System lights are located in
several areas of the SMS. Master Alarm switch-lights are on
the forward and aft panels, the 48-light C&W Annunciator is on F7
and the lZO-lighi C&W status display is on R13. All of these
lights will be Ariven from digital outputs. The on-board C&W
logic will be simulated as a software function.

The Caution and Warning System also includes a
number of audible warnings. These will be generated using
standard Link sound system hardware sucht as voltage controlled
frequency generators and voltage confrolled attenuators. Discrete
computer outputs will turn these on and the audio will be fed

through the audio system.
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3.3 SIMULATED LIGHTING SYSTEM

The design philosophy employed in driving crew station
lighting is outlined below.
3.3.1 The lighting system, in principle,will be an analog
model of the spacecraft system. Digital outputs from the
computer will turn on relays to simulate each 6f the various
lighting buses. In each case the power from these simulated
buses will be wired through the contacts of the appropriate
simulaﬁed circuit, then through switches and dimming controls
as required bhased on approved spacecraft data. The power will
then go to the lights.

Lighting intensity controls will in all cases dim
those lights which the same control dims in the spacecraft if
that light is in the simulated area of the OAS.

3.4 ROTATIONAL AND TRANSLATiONAL HAND CONTROLLERS

The rotational and translational hand controllers are
furnished to Singer as GFE. The RHC requires 1500 Hz AC voltage
excitation and outputs three continuously variable voltages
as a function of handle deflection on three axes. These tnrece
signals will be conditioned and fed into the digital computer
as AI signals for use in the flight dynamics system. Control
switches on the hand controller will be connected to DI's. It
is expected that no modification wil). be made to the GFE controller.

The THC is assumed (no dzfinitive information at time .
of writing) to be operational in the same way as the RHC and
therefore will be interfaced with the computer linkage and

programs similarly.
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3.5 COMMUNICATIONS SYSTE}

The communications system of the 0OV-102 vehicle
will be simulated and described more fully in the Audio
Systems EDR and CEI. The communications controls located on
panels 05, L5, 09, Reé, R10, All, A2, L9 and A5 will interface
with the Audio Systems either directly or through the computer.
The Audio Systems will contain the simulated crew paging and
intercom, A/A and A/G circuits, as well as tracking and warning
tones. Selection and volume controls will be taken to the

computer as necessary.

3.6 SBTC

The 3peed Brake Thrust Controller in the SMS will be
a replica of the actual controller. The position output will
be relayed to the pertinent flicht programs in the computer
through an AI. The manual takecver switch will be wired to a
DI.

3.7 INSTRUMENTS

The navigation and flight instruments will be installed
and functionally operational in the SMS. Proper simulated power,
drive and tie-in to other systems will be provided thru a
combination of software and hardware. Control signals for
synchro/resolver driven simulator instruments will be accomplished
electronically, through the use of an Electronic Synchro/Resolver
Driver (ESRD) system. Either resolvers or synchros may be

operated by computing the correct output functions:

V Sin 6 )

) for resolvers
V sin (8 + 90°) )
V Sin 6 )

y for synchros
V sin (8 + 60°) )

7=
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When these functions are applied to the %SRD modulators, the
proper AC control sigral will be obtained to drive the resolvers
or synchro.

Some instruments will require drive signals consisting
of serial digital data. These signals will be generated by
utilizing electronic circuitry to convert the parallel data as
output from the compute: to serial data as required by the
instrument.

Other instruments will be driven directly by DC analog

outputs from the computer linakage system.

3.8 COAS

The crew optical alignment sight power will be
provided as required.
3.9 X-POINTER

The cross pointer indicator is provided as GFE.
Computer programs through AO's shall drive the twc pointers
and external circuitry shall be provided to limit voltace
excursions as required by the instrument.
3.10 ' READOUTS

The Event and Mission Timers, the propellant quantity
indicators, and the Range/Pitch Angle and Range Rate/Roll Angle
readouts shall be replicas of the spacecraft equipment or be

simulated versions driven by computer programmed LO's.
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4.0 DETAILED PANEL DESIGN

VL70-730102 Revision 1 dated 12/12/75, and panel
changes received on DTD.6 February 1976, all of which show
the crew station panels with the exceptidn of panels A7 and A8,
and the payload station and RMS panels, were used in the design
of the crew station controls and displays. The Appendix is a

component listing generated from the above panel drawing.
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-CORE~
SPDTND.
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IDENTIFYING
INCREMENTAL SECTION
RELEASE SHEET

The following is part of Section 22, WP #22.

Instructor/Operator Stations




ENGINEERING DESIGN REPORT
INSTRUCTOR STATION/OPERATOR STATION/OBSERVER STATION
1.0 Scope
This section of the Engineering Design Report
describes the intended design approach for two instructor

stations,

a) FBIS Fixed Base Instructor Station

b) MBIS

Moving Base Instructor Station;

two operator stations,

c) FBOS Fixed Base Operator Station

d) MBOS

Moving Base Operator Station;

e) OBS - Observer Station for the SMS.

2.0 General

The following paragraphs describe the hardware
design approach for these stations. A tabular listing of the
functions of various controls and indicators is also provided.

These consoles were planned for ease of operation

L and are in full compliance with MSFC-STD 267A, MIL-STD-1472
| and other relevant specifications. The panels of the consoles
are wrapped to optimize viewing angles.

All items of console panel hardware have been
carefully selected to provide the user with an optimal balance
of functional suitability, reliability, and maintainability.
The number of different kinds of hardware has been kept to a
minimum to minimize the spare parts provisioning problems.

Indicator lights and switch lights will be provided with dual,

wDe
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long-life lamps. A lamp-test capability will also be provided.
See Table 3.1-1 for list of panel hardware to be used.

Switch lights and indicator lights will be
color coded as follows:

1) Green lights will represent an ON condition.

2) Red light will denote an emergency feature.
EMER STOP will be red.

3) Yellow will represent caution. Motion inter-
lock lights will be yellow.

4) White lights will describe other indications,

positions or conditions that represent system status.
3.0 Design Considerations

3.1 Configuration

Five stations, including materials converted from
OAS, SHALL BE PROVIDED WITH THE SMS complex for proper simulator
control and monitoring of trainees' reactions to their training

situations.

3.1.1 FBIS, MBIS

The FBIS (Fixed Base Instructor Station) and the
MBIS (Motion Base Instructor Station) shall be located external
of their corresponding SMS crew stations. Figure 3.1-1 shows
the FBIS and MBIS Plan View. Figures 3.1-2 and 3.1-3 summarize
the configurations of the instructor complexes with panoramic

views of the panel surfaces of MBIS and FBIS respectively.
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The Instructor personnel shall consist of a Commander Instructor,
a Pilot Tnstructor, a Booster Instructor, and a Dynamics

Instructor.

3:13ls1 The instructors shall be assigned the following
displays.
FBIS MBIS
1) Commander Instructor
l-Event Time Monitor X X

1-Graphic CRT (Instrument
Display) X X

2-A/N (Alphanumeric) CRT X X

1-Visual Monitor (Forward
Windows) X X

2) Pilot Instructor

l1-Event Time Monitor X X
l1-Graphic CRT X X
1-Graphic CRT (Inst:rument

Display) X X
2-A/N CRT X X

NOTE: Three Display Units (DU's) will be shared
by Commanier and Pilot Instructors. These DU's are repeaters
of their cockpit counterpartes, and they will be flight hardware
for the FBCSS and TAC units for the MBCSS.

3) Booster Instructor

l-Graphic CRT X X
1-2,N CRT X X
l1-Visna. Monitor (Aft

Windows) X
1-CCTV Monitor X



FBIS MBIS

4) Dynamic Mission Specialist
Instructor (FBCSS) Dynamics Instructor (MBCSS)

l1-Graphic CRT X X
~ 1-A/N CRT X X
1-Event Time Monitor X
l1-Display Unit X
3.1.1.2 Each instructor shall have a separate Communications

Panel (COMM Keyset). Emergency stop (EMER STOP), lighting and
aural controls sﬁall be placed on the first and the fourth "pie"
section to provide ready access by all instructor personnel. The
instructors shall monitor all crew activities and control the

training exercise from the FBIS and MBIS.

3.1.1.3 The instructor conscles are comprised of ten straight
sections and four wedge sections. The conscles are wrapped both
horizontally and vertically to place panels so that they can be
viewed by the four seated instructors. All wedge sections are
designed for a 15° wrap. The front of the console cross-section
includes, from bottom to top:

1) A kick space.

2) A 16-inchfdeep shelf whose bottom is 25 inches
off the floor. Keyboards for each instructor are placed on
this shelf.

3) A 10-inch-high lower panel whose top shall
be tilted at approximately 45° angle.

4) A 24-inch-high vertical panel.
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5) a 24-ihch—high upper panel whose top shall
be tilted forward approximately 30°.
6) A cap containing the lighting illuminating

the console.

3.1.1.4 Elements peculiar to a given instructor, such
as keyboards, CRT's and communication controls, are positioned
at or near the ends of the console. This philosophy required
duplication of certain controls, to assure ready access by

console personnel.

3.1.1.4.1 CRT's have been.allocated to the console panels where
they can best be utilized. For example, A/N CRT's are prime
displays and are positioned so that they can be viewed con-
veniently and used easily in conjunction with their associated
keyboards; the DU's and visual monitor CRT's are positioned

where they can be shared by two instructors.

3.1.1.4.2 Comm keysets are placed on the rectangular panels

of the "pie" sections where they can be easily reached.

3.1.1.5 The recorders, i.e., the X-YY' plotters furnished
by Singer ard :he GFE strip-chart X-T recorders, are free-standing
cabinets located near the console, but with flexibility in
positioning. They provide hardcopy records of simulator

parameters.

3.1.2 FBOS, MBOS
The FBOS (Fixed Base Operator Station) and the MBOS

(Motion Base Operator Station) shall be located external of their

-9



corresponding SMS crew stations. Operator personnel will

consist of a Simulator Controller and a Simulator Coordinator.

3.1.2.1 The Operators (controllers) shall be assigned the

following displays (c.f., Figure 3.1-5 thru 3.1-7):

FBIS MBIS
1) Simulator Controller
1-Graphic CRT ¢ X
1-Visual Monitor
(Forward windows) X X
1-Visual Monitor
(Aft Windows) X
1-A/N CRT ’ X X
1-CCTV Monitor X
2) Simulator Coordinator
1-Graphic CRT X X
1-A/N CRT X X
3.1.2.2 The operator shall initialize all training

situations and monitor the status of the simulator equipment.
Figure 3.1-6 and 3.1-7 give panoramic views of FBOS and MBOS

consoles.

3.1.2.3 The operator consoles are<comprised of 4 straight
sections. The console is wrapped vertically. The panels are
positioned for convenient operation by two persons. The

console sections are the same as those used for the instructor
console. The front of the'éonsole cross section shall include,

from bottom to top:

-10-
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1) A kick space
2) A 16-inch-deep shelf whose bottom is 25
"inches cff the floor. Keyboards for each instructor are placed
on this shelf.

3) A 10-inch-high lower panel whose top shall
be tilted at approximately a 45° angle.

4) A 24-inch-high vertical panel

5) A 24-inch-high upper panel whose top shall
tilt forward approximately 30°

6) A cap containing the lighting illuminating

the console.

3.1.2.4 »The-operator console has been designed to

accommodate a Simulator Controller (lef£ seat) and a Simulator
Coordinator (right seat). Controls and displays which are

to be accessible to both operators (Major Equipment Status

and Master Power Control} are located toward the cen‘er of the
console. The Simulator Controller has primary responsibility

for initializing, controlling and monicoring the training
mission. A CRT and keyboard, communications keyset, and status
indicators are conveniently provided for the Simulator Controller.
Both operators will share use of the visual system forward

monitor (FBOS and MBOS), aft monitor (FBOS), and the speaker.

3.1.3 OBS
The OBS (SMS Observer Station) consists of a
movable CRT and keyboard assembly. Two separate housings shall

be designed to hold the movable assembly within the restrictions

-]18-



imposed by the FBCSS and the MBCSS. The MBCSS will utilize
the basic observer console used in the OAS. The profile
of the single bay observer console is shbwn in Figure 3.1-10.
The console will have an 8 inch shelf, a 7 inch 45° sloped
control panel, and a 24 inch vertical panel. The console
will be approximately 20 inches wide. The station consists
of a raised seat (with seat belt) and a communications keyset.
In addition, a console is provided which will have a CRT
and associated alphanumeric keyboard (secured to shelf) and
various simulator controls. This console is intended primarily
for use as a checkout device during installation and test
phases of simulator development. Sjstéms engineering and
programming personnel are provided the capability to control
the simulation from the crew station for debug purposes. The
console will be mounted behind the commander's seat. The
design of the FBCSS allows access only thru a floor panel
of approximately two feet square. This 1imitéd access precludes
the reuse of the MBCSS console in the FBCSS. Therefore, a
pedestal mount shall be designed for the FBCSS which will hold
the CRT and keyboard assembly. FREEZE/RUN switch, and an EMER
STOP switch (Figures 3.1-8 and 3.1-9).

Since these consoles are not intended for use
during training, they shall be readily removable from the cabins.
However, should the need arise, they can easily be re-installed

for use by an in-cabin instructor for training or other purposes.

3.1.4 ISA's
The panels in the FBCSS and the MBCSS are to be
monitored by CRT panel displays as defined by NASA. Fast,
-16~-
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accurate display of the pages on the appropriate CRT display
shall be provided for by utilization of unlighted Isomorphic
Switch Array (ISA). There shall be three ISA's on each of the
instructor stations and one on each of the operator stations
for a total of ecight ISA's. The ISA was designed, as the name
implies, to specially resemble the panels as they would be

viewed within the cockpit by the crew.

3.1.5 CRT sclection

CRT selection panels shall be provided for
all instructors' and operators' stations to permit quick display
(and hard copy) of CRT pages peculiar to a particular console.
There shall be a CRT SELECTION panel.located between the FLT
STA and AFT STA portions of the ISA's. There shall be one
configuration for the instructors' stations (Figure 3.1-11) and
another for the operétors' stations (Figure 3.1-12). The greater
number of CRT's on the instructors' stations as compared to the
operators' station will require more switches on the CRT SELECTION

panel.

3.2 Operation

The instructor, operator, and observer consoles’
Function List and Panel Sketches are included as attachment I and 2
to this section. It should be noted that the instructor staticn
panel sketches of switch~lights anc indicators lights‘have been
coded to facilitate distinguishing them from each other. Switch-

lights have a black bezel and indicator lights have no bezel.
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3.2.1 CRT Display System

3.2.1.1 Graphic CRT System

3.2.1.1.1 Configuration Definition

The configuration as indicated by Figure 3-1
comprises a common interface to those sets of display equipment
and one image recording system. Each of the three sets of
graphic display equipment (systems A, B and C) comprise a
graphic display system and a number of display indicators.
The following quantities of display indicators per system

will apply:

System - A 3 display indicators
System - B 2 display irdicators
System - C 2 display indicators

In addition to the graph ic display system
and display indicator, there will be an image recording system
forming part of system - B only. The interface of the
“graphic display system may provide the necessary remote controi
signals to the image recording system.
Each of the graphic display systems will be
interfaced to the computer over a fully buffered interface.
The computer side of this interface will be an Interdata
Selector Channel (M73-105) which will support the three systems.
All equipment required by the configuration with
the exception of the image recording system will be mounted
in the I0S. The image recording system is to be installed in a

free-standing enclosure.
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3.2.1.1.1.1 Graphic Display System Definition

Each graphic display system will be a commercially
available set of equipment which will be used to present
alphanumeric characters, special symbols, vectors, and circles.
The graphic display system depicted by Figure 3-2 represents
a typical system where alternate components necessary to provide
a functioning system may be added. The graphic display system will
provide the following features:

a) An interface to the computer will provide a
two-way access between the computer «nd the display s&étsm. f',

b) A display processor/controller wﬁich\wiil
process display insctruction tests to effect the desired éisplay .
images. -

c) A display command/refresih memory which will
provide display command storage for the desired display images.
A 12228 x 16 bit words of memory will be provided.

d) Hardware function generators which will cause
vecotrs, characters or special symbols, circles or quadrants
of circles, and inter-image position moves to be implemented
as the result of decoding display commands.

e) Display drive electronics will provide the
signal buffering required to drive the display indicators.

f) The distributor will allow each display
indicator to have completeiy independent, or simultaneous, out-
puts while multiplexing a single image generation system. Outputs

for up to four (4) display indicators will be provided.

-23-
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g) Horizontally aligned display indicators in
accordance with the configuration will be provided and
integrated with the display generation equipment.

h) A self test unit will be supplied as an
iﬁtegrated part of the graphic display system to allow off-line

testina and verification of the system.

3.2.1.1.1.2 Graphic Display Image Recording System

The capability will be provided to record on a
video tape recorder or §ideo cassette récorder images from
a display indicator attached to a graphic display system with
the objective of storing images for subsequent hardcopy

reproduction.

3.2.1.1.1.2.1 System Requirements

Figure 3-4 illustrates the functional system
arrangement. The video recorder will be controlled via the
interface between the computer and graphic display system to
provide the functions of start, stop, record, local control,
and remote control,.

Each of the interfaces between the computer and
graphic display systems will provide these control functions
to allow commonality of all equipment in the system. The
method of recording between the slave display indicator will
be by a TV camera or equivalent scan conversion equipment (SCE).
The output of the video recorder will be distributed to a 17
inch monocarome TV monitor, in a free standing cabinet, and also
to a video hard copy device. All equipment including the slave

display indicator, TV camera or SCE, video recofder, TV monitor

-25-
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and viaco hardcopy device will be contained in a separate
cabinet or desk top enclésure. The local controls for the
video recorder, TV monitor and hardcopy device'will be
easily accessible to operating personnel during a training
period. The video recorder will provide up to 60 minutes
of recording time assuming a continuous recording mode.

In the local mode of operation the operating
personnel will be able to control the TV picture, the video
recorder and the hardcopy device. The following capabilities
will be provided.

Video Recorder - Rapidly advance the tape
forwards or backwards; enable the modes for record, play and
stop; set up video levels; freeze the image on a single
field; and turn recorder on and off.

TV Monitor - Turn monitor on and off; control
the picture horizontal and vertical hold, height and width,
contrast and brightness, and focus.

Hardcopy Device ~ Turn device on and off;
adjust the darkness of the resulting copy; and initiate the

print process of the video image.

3.2.1.1.1.2.2 System Application
Whenever a request for recording a particular
image is received by the computer software the following events

will occur. The respective image will be displayed on the

slave CRT (Channel 4 of the graphic display system) and an inter-

face command issued to start the video recorder in the record

mode. After a suitable interval {5-10 seconds) the software
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will issue an interface command to stop the video recorder and revert
to the local mode of control. At this time the image on the slave
display indicator is removed. By repeating this process, the

system will be able to accumulate a series of short events on

video tape. At some convenient time, the operating personnel

will use the local controls to generated selected hardcopy prints

of the recorded events by operating the video recorder, verifying

the image on the TV monitor, and activating the print cycle.

3.2.1.1.1.3 Computer to Graphic Display Systém Interface

The graphic display system will be designed to
interface to an Interdata 8-32 general purpose data processing
computer. The interface will allow bi-directional 16 bit data
traﬁsfers over a data path between each graphics display
processor and the computer. The data transfer will be implemented
via a DMA type of interface at the selector chanrnel side controlling
block transfers of data. The total through put of the interface
including selector channel set up, switching from one graphic
display system to another, and the transfer of command memory
data blociks shall be 20,000 words/second.

The interface at the display processor end will be
self-supporting with respect to power. Both ends of the interface
will be provided with line drivers and receivers, or equivalent
devices, suitable for driving over the required cable lengths.

The interface will allow data to be transmitted
between the display command memory and computer concurrent with
data being processed by the display controller for refresh or

any other controller activity. Transmittal of data to the
display command memory will not be dependent upon the display

-28-



controller being on a stand-by or wait state at the end of a
refresh frame. It will be possible via software control to
transmit full page images or update information to any part
of the display command memory. The interface will allow

the read back, to the computer, or any portion of the display
command memory as the result of a computer initiated command
function.

An interrupt will be generated at the computer
side of the interface whenever the following events exist:
device on-line, data transfer complete, time-out, display list
halt, and image X/Y overflow. Computer resident software will
be able to respond to the interrupt and request additional status
infcrmation from the graphics display system concerning the
cause of the interrupt. It is desirable that interrupt causes
can be selectively enabled and disabled.

To allow all graphic display systems to share a
common interface to the computer an Interdata 8-32 Selector
Channel (M73-105) will be used. The display vendor will provide
an interface which is compatible with the selector channel and
yet allow each of the graphic display systems in the configuration
have equal access to this I/0 channel. The display vendor will
provide all the computer manufacturer's interface components,
including the selector channel, to implement the required

interface characteristics.

-20-
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3.2.1.2 A/N CRT System
3.2.1.2.1 Fixed-Base Installation (Confiéuration #1)

The configuration as indicated by Figure 3-1 will
comprise a common interface to the Aydin 5215 alpha-numeric color
display generators (DG#lAand DG #2). One display generator (DC #1)
will supgbgt 8 color display indicators, and 4 keyboards. Another
display generator (DG #2) will support 3 color display indicators,
a monochrome hard copy device, two keyboards and the provision to
accept and support the display indicator and keyboard defined by
configuration #3. Control of the hard copy device will be pro-
vided via interface commands. Each of the A/N display systems
will be interfaced to the computer over a fully buffered interface.
The computer side of this interface shall be an Interdata Selector
Channel (M73-105) which shall suppcrt the two display generators.
3.2.1.2.2 Moving-Base Installation (Configuration #2)

The configuration as indicéted by Figure 3~2 will
comprise a common interface to the Aydin 5215 alpha-numeric color
display generators (DG #1 and DG #2). This configuration is iden-
tical to that for configuration #1, except that the second display
generator (DG #2) supports 2 rather than 3 célor display indicators,
in addition to the hard copy device, keyboards, and provision to
accept and support the requirements of configuration #3.
3.2.1.2.3 In-Cockpit Installation {(COnfiguration #3)

This configuration shall provide one monochrome
display indicator and one keyboard which will be able to be shared
between the spare channels and receivers of configurations 1 and 2.

Unlike the previous configurations, the equipment shall be able to

=30~
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withstand the stresses of a moving base environmnent. The equip-
ment components will be as shown by Figure 3.3.
3.2-1.2.4 Color Alpha-Numeric Display System Definition
Bach color alpha-numeric display system will be a
commercially available set of equipment which will be used to pre-
sent alpha-numeric characters and graphic symbols in various colors
and visual presentations. The display system depicted by_@}gure 3-4
represents a typical system where alternate components ne\;ésary
to provide a functioning set of hardware may be added. The follow-
ing major components of the system will be provided.
a) An interfac= to the computer wili provide
a two-way access between the computer and
the display system.
b) Control logic functions which will provide
timing signals and data transfer control to
and from the remainder of the display generation
equipment. Timing signals will synchroanize
all I/0, internal data transfers, and video
output operations. Data transfer control will
provide for coordination of display writing,
reading and editing of display contents as
the result of communication codes transmitted
over the interface.
c) One to eight cnannel sets per display generator.
Each channel set will be addressable as a
separate video generation channel for communi-

cation purposes and will! provide both composite
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video signals to a color and monochrome out-
put channel. The channel sets will contain the
communication codes required to describe the
displayed image.

d) Color display indicators accepting the output
from each channel set to display the reguired
presentation.

e) Monochrome display indicators which will
accept the monochrome video output represen-
tative of the required presentation.

f) Keyboards complete with illuminated function
keys which will allow the operating personnel
to interact with the display and computer.

g) A self-test unit will be supplied as an inte-
gral part of the color alpha-numeric display
system to allow off-line test and verification
of the display generation hardware.

h) A hard copy device will provide a monochrome
image of any display presentation.

3.2.2 Panel Page Display

Display of a particular panel page is done by call-
ing the appropriale CRT thru the CRT SELECTION panel on the ISA,
then indicating on the ISA the panel page to be displayed on that
particular CRT. This shall give two stroke panel display capabi-
lity. The samne page can be displayed on any or all of the A/N
CRT's.
3.2.3 Hard Copy

Hard copies of any CRT can be obtained by depressing
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the desired CRT SELECTION switch then HARD COPY. This shall give
two stroke hard copy capability of any CRT at the iprstructors'
stations or operators' stations.
3.2.4 Switches and Switch Lights

The ISA switches, as well as other Simulator Con-
_trol switches, will be input into the computer through DI's except
EMER STOP. Lighted push-button switches reguiring program control
will be lit by the use of LO's, one or two per switch depending
on whether it is a single lens or split lens.
3.2.5 Indicator and Console Lamps Control
3.2.5.1 Indicator Lamp Intensity Control

Each instructor ic provided with a con£rol for
dimming his respective half of the IS indicator lamps. Each half
of the iS indicator lamps is powered by a Separate‘programmable
power supply. The instructor's control consists of a potentiometer
which varies the output voltage of the respective programmable
power supply. The ouiput voltage in turn contols the indicator
lamp intensity.
3.2.5.2 Console Intensity

There are two console lamp intensity contrels,
one for each instructor. The console intensity control is a
variable transformer which directly regulates the voltage level

to the respective console lamps thereby regulating the lamp

intensityv.
3.2.5.3 Lamp Test

There are four lamp test switches located at the
instructor console. Each instructor has a left and right lamp

test switch. This allows each instructor to test all the lamps
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on.both the left and right sides of his respective half of the 1IS.
Fach side of the IS is powered by a separate power supply and'by
separating each half into left and right sections the power drawn
during a lamp test is only approximately half of that power supply's
capability. The operator has a similar lamp test capability.

3.2.6 < Recorders

Three 8-channel X-T recorders are provided as GFE.
Each of the 24 channels will be connected to a corresponding AO
channel. This will provide the ability to make X-T recordings
of software parameters.

Two dual-pen Esterline Angus Model XYY' 540 recor-
ders will be supplied. The 540 is a high—precision instrument
that sirultaneously plots two separéte vertical (¥ and Y' axis)
inpﬁt signals in relation to a single horizontal (X axis) signal.
X plotted record or display may be drawn-or 1l x 17-inch paper
with pen crossings as required in two ';;trasting colors, typi-
cally red and green. Changing paper or pens is a quick and sj
operation, because of features such as snaa-fip fingertip p-
automatic pen lift, and vacuum paéerkhold.m ;

The plotter scale marking and range calibration will

be in English units.

In operation, when the XYY' fecorder is not in
motion the pens may bgylifted by remote control and event marks
whigh appear as a trace deviation may be commanded.

The plotters will be mounted in castered cabipets

and pr&vided with a sufficiently long cable to allow flexibility

. in positioning.
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The two-pen capability permits the recorders to be
used in a variety of ways. For example, enroute or approach
ground tracks on two successive runs of the same mission can be
piotted to demonstrate improvement (or the lack of it). Alterna-
tely, one pen can be used to plot the ideal track, the other that
made by the vehicle. One of the recorder axes can be made a time
axis; in this mode each of the recorders can display the time his-
tory of two variablés,or the history of one variable and its "ideal"

history.
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IDENTIFICATION , MANUFACTURER 'UNCTION TYPE
. Stacoswitch Series 40
‘1139 Baker Street Indicator 4 Lamp capability allows for
Costa Mesa, Light lamp redundancy.
California 92626 Lamps are removable from
front without special tools.
Lens housing will be silver
color to distinguish from
' switch light. Also a split
lens switch.
' Stachoswitch .. Switch Series 40
1139 Baker Street . Light 4 Lamp capability allows for,

Costa Mesa,
California 92626
-

o

Lamp redundancy.

Lamps are removable from
front without svecial tools.
Lens housing will be black

to distinguish from indicatorj:

light.

Available with spring loaded
clear cover to prevent ‘
inadvertent actuation.

(.

Raytheon

Jlexington, 02173

I

Rotary Control
Knob for
continuous
adjustment

|

Series 70

Matte black with white
arrow.

Skirted to protect panel
from finger smudges.

Table 3.1l-1la

Panel Hardware
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IDENTIFICATION

California 92627

_MANUFACTURER FIMNCTION TYPE
M: ster Specialties Large Series 10E Twist-Lite.
1640 Monrovia Ave. Switch Protective, spring loaded,
1111 10 Costa Mesa, Light clear cover to prevent

inadverterit actuation.

Black bairiers.

Lamps are removable from
front without special tools.
& lamp capability allows

for lamp redundancy.

L]

Table 3.1-1b Panel Hardwarc
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"SMS-EDR"

IDENTIFYING
INCREMENTAL SECTION
RELEASE SHEET

The following is part of Section 24, WP #24.

Subsection(s):

A. Simulator and Computer Power and Grounding
B. Visual Power and Grounding (Not included).



ENGINEERING DESIGN REPORT
POWER AND GROUNDING

A. SIMULATOR AND COMPUTER POWER AND GROUNDING
1.0 SUMMARY

The Simulator and Computer Power and Grounding System
includes the distribution and modification of the facility power
by the Power Distribution Unit (PDU). The PDU will control and
distribute power to all SMS units except Visual and Air
Conditioning. The PDU will also be the termination of the
grounding system.
2.0 SCOPE

This report will explain the concepts behind the SMS
Simulator and Computer Power and Grounding System design.

3.0 DESIGN CRITERIA

The general areas of considerction in this design

are:
a) SMS Power Requirements
b) PDU
¢c) 400Hz
d) System Grounds
e) Emergency Off
f) Overheat and Warning
g) Power Distribution
4.0 DESIGN IMPLEMENTATION
4.1 SMS POWER REQUIREMENTS

The SMS Complex shall be supplied electrical power

from the Building 5 Mission Simulation Facility throughk disconnects.



4.1.1 The Facility disconnect will furnish 2¢§ 120/208 VAC
60Hz fused 100 Amp/Phase to the PDU through four (4) 500 MCM
wires including neutral. (Figure 4.1.1)

4.1.2 Power required for the FBCS and MBCS air conditioner
heaters and the MBCS List Platform will be a facility furnished
disconnect, with three (3) separate 3@ 277/480 VAC 60 Hz circuit
breakers at 20 Amp/Phase for a total of 60 Amp/Phase.

(Figure 4.1.2)

4.1.3 Single Phase 400Hz 120 VAC will be Facility furnished.
Two 10 Amp circuit breakers are required in the Facility
disconnect box, one each for the FECS and MBCS. (Figure 4.1.2)

4.2 PDU

Power required for the FBCS, MBCS, and their associated
IS, 0S, SCE, Mction Control Cabinet (MBCS only) and Interdata
equipment will be distributed from a centrally located PDU.
(Figure 4.1.1)
4.2.1 The PDU will include a power monitor panel (Figure
4.2.1), a card cage for control logic, a distribution panel,
connectors for 60Hz and signal distribution, and a DC power
supply for the control logic. Other DC power supplies will
be i-stalled at other locations where needed and controiled by
switches located in the PDU.
4.2.2 Circuit breakers with remote trip coils will be used
as part of the Emergency Off system. (Figure 4.5.1) Other
circuit brealkers will be instulled in each branch circuit for
aystems power distribution. These breakers are part of the

PDU.



4.2.3 The Utility outlets will be protected with individual
20 Amp circuit breakers. (Figure 4.1.1)

4.2.4 Contactors will be used throughout the system for
control of the 60Hz power distribution. These will be
controlled remotely by the switches that are part of the PDU
monitor panel.

4.2.5 Connectors will be used exclusively to distribute
the branch circuit 60Hz to the various user locations. These
are Underwriters Listed but not Mil. approved, plastic type
standard shell with a separate pin size selection. There is

a cost saving in their use throughout the system.

4.2.6 Ribbon type connectors will be used to distribute
control signals to the various sub-systems. The overheat and
emergency off circuits will use part of the wires that are
pre-assigned to these ribbon connectors.

4.2.7 The card cage that contains the cards for the control
logic will also double as an interface for the control of

the various sub-systems. The ribbon type connectors will
terminate on the backplane of the card cage. A keying system
will be used for all connectors.

4.2.8 The power Monitor panel will haQe control switches,
a running time meter with five (5) digits, a switch, voltmeter
combination to monitor 60Hz 120/208V, and a Phase light.

4.2.9 A piezo-crystal warning device with a pulsed 2400 Hz
tone will be activated when the power mode manual switch
(Figure 4.2.1) is pr-ssed. This s a safety feature to warn

that 60Hz power is about to be distributed to the sub-systems.



This momentary switch must be held approximately 5 seconds
before the system ON switch is actuated.
4:2:9.1 This same warning device is used after initial
power turn on as an overheat warning. (Figure 4.6.1.1)
4.3 400 Hz

The Peripheral cabi t will accept the 400Hz
120 VAC straight from the Facility disconnect box. Control
of the 400Hz will be inter-locked with the DC power. No
separate control will be provided except for circuit
breakers in the Peripheral cabinet.
4.3.1 The Emergency Off switch also controls the 400Hz
because it is inter-locked with the DC power where it is
being used.
4.3.2 400Hz distribution to the FBCS and the MBCS will
be from the Peripheral cabinets.

4.4 SYSTEM GROUNDS

System grounds will terminate at busses installed in
the PDU. (Figure 4.4.1)
4.4.1 Neu'r>1 60Hz grounds will be in a cable combined
with the branch circuit wires.
4.4.2 Chassis ground will be individual braids to the various
cabinets, consoles and crew stations. All cabinets will have
a chassis ground.
4.4.2.1 Tnterdata equipment will be supplied with single phase

3 wire power which includes a chassis ground. Where 38 120/208 VAC



is required five wires will be used arnd this will include a
chassis ground.

4.4.3 Signal ground will be individual braides to the
various cabinets, consoies and the crew sta’ions.

4.4.4 The 400Hz return connects to the PDU signal ground
buss, with separate wires from each peripheral cabinet.

4.5 EMERGENCY OFF

The Emergency Off system will be controlled by the
logic card in the PDU. Each remote area will have a separate
parallel input from a non-illuminated momentary normally open
switch. (Figure 4.5.1)

4.5.1 Except as noted further, all simulator power to
both FBCS and MBCS will be removed upon actuation of an

EMER OFF switch, including power to the computers and

the utility outlets. However, the control circuits at the
PDU and their status lights including the simulator overheat
indicators will still operate. .
4.5.2 Emergency Switches at the Hydraulic control cabinet
and th¢ pump room will not be inter-locked with the other
Emergency switches. These will only control the hydraulic
systems.

4.5.2.1 The other Emergency switches located throughout the
complex will, however, control all the power including the
hydraulics.

4.5.3 The Visual Emergency switches will be inter-locked

with the rest of the complex.

-



4.6 OVERHEAT WARNING

The Overheat system will include heat sensors and
indicators in areas that have power supplies or other heat
producing equipment, excluding the Interdata equipment.
Each sensor will be adjustable and have a normally open
set of contacts. Equipment cabinet sensors will be set at
105° F. (Figure 4.6.1.2)

4.6.1 The PDU logic card will monitor the sensors, sound
an aural warning (Par. 4.2.9.1) and cause a monitor at the
Operator's console to light whenever overheat conditions
exist. A switch will be provided to silence the aural
warning device. A return to a normal temperature will reset
the aural warning circuit. (Figure 4.6.1.1, 4.6.1.2)

4.7 POWER DISTRIBUTION

60Hz power distribution will be a parallel system
with circuit breakers installed in the PDU to protect all
of the branch circuits. Contactors will be used to control .-the
circuits. Some of these will be mounted in the PDU; others
in an adjacent cabinet, the IS, 0OS and the Peripheral cabinets.
(Figure 4.1.1)
4.7.1 As a safety measure a lighted Maintenance switch
will be installed at several locations that have DC power
supplies. This switch will be connected to the PDU logic card
and when operated will inhibit the 60Hz being supplied to
that individual location. This alternate action lighted switch

will be "Red" when in inhibit and "Green" otherwise.



4.7.2 The DC power will be individual supplies shared

by the Interface circuit cards and the systems or instruments
using the I/O signals.

4.7.2.1 Each location will be isolated from another by the
use of the separate DC power and sub-controllers. This will
elim.ate ground loops and load current will ke returned to
the power supplies at each location.

4.7.2.2 Signal ground reference signals will be individual
braids to the PDU. All ground references will be in a

parallel fashion. (Figure 4.4.1)



{
. NOLITVRINLSIG <ov -~ §

2H27 Aoz SVUs
N T

13 i
! _ e

e c——

oo iayING
gy DE
el

S, 1Y) 30/1
SO aw

Q1ovLfid)
i =i
e v Y A

S3V1CYLNed
WELSYW
S22 -1
sy>gd <X

iU oLoYLNOD

s GVl VINOD

s.g> ISIW
vog

213 - *xsid

MILNG TALL
SId W

G,a 51

(SN
13 -"asla
JIININd CALL
sJd4d

N

S.149) 30/ s.147 2 0/1
SI W s 4

T°1°7v

MULUYiING .v_ <ECLiOV LoD
5,82 ¢/-% s82¢0/-¢
YOE voe
S, Nd2 € $,0dd ¢
SO)GWN S>4d4d

1100 d&idl
wecl
zHC9

u.«»."...nam

"OIa

110) &'dl
voo! |

-

-~
P LI

[Z EcLovingd|

Jp—— ]

IYAECZ ¢ € ey wa

Sy e

_ g0 ot qULy VLN D W01V LT0 D WO LoWAN0 I .
. L GovEl€Z @0 ge S5 s3> @1
d1¥3d IS ¢, 82 go vee ol vou Q B € YyoZ
: 7 Hoticl 3 299 Vo9 s13n1no
AMYLIWITIL 3d¥ds Mddid 1d3d 3 LdMO als Alrien
aw sOaW aw aw
(L» 335) nad YO 1oVLING S POLoVitod WOLIVLNGD
W aglnael LN Q) D€ S 40 @¢ s.a2 9/
S SLIVIIANI s.g> vol vog voe
i avo 3155 -14V 7 yo9 slinino
2YVdS T1¥IRd 1¥3d AMi -1d A als ALiTiin
Qd $24d4 ad g4
"
. G <
, -\
\,w.mw»
E\
v, A
¢ N

4"
TIOS 1B
vGao! T.
ZHO9
1D0yA€Ge2 T €
7102 ¢l
92 wGall |
ZH?9
JVABOZ @ E




¥amed ZHoop
We04Lvad L4
‘CYeS ¥é:yY Qdliddns
>L.\.4C_Qm2m

LVISOANYIHL
SOod W

C74

"

lvisowyayl

SO594d

SO29dW
tamayy [ oy U1
TYBIHA 1o 4d N TH !
T go
> s e e e —
_ . I o/ w'.»c.w !
sJad /u;\ 1H “
LanNiavo Q< TN Hiirn ;
TVd iHidivad ANY IHIpA 7 C31Lvr 221 ~
(VvAnz) zwevs, pczr " poo ;
xo0d Q3t4dNS ALiticyd
WY¥041vd L4107 _ :
soaw ..i.ﬁ — iﬂm\i&d...
| . ==
S29W B ER m
amerg‘waLvapy R Voo 270
V3 33| s
¥INCILIANOD MWy [ T B, O
- s
oo
: vog LHER
[ — —_ —
syad T _ Wi iie
¥amord ‘¥ 3LVIH 3 Ww\

YINOCINIONOD ¥ |_

(b2 Znor-ALLT foze ¢ €
SYIUVIHE LiNd¥YID gNVy
XA q317dd4ns ALtTiTye

] (e




res 94

330 440 440 140 | 440 440 | sdo jde Qf&m%
ANl
k.u,.,.w_“w_ ‘d1d 3d - LIsnigy? )
30s 3|xdivwig |3 00 ars ST So 39S 7| dwad @m,\mm\
rmumi W dW aw aw awu S04 a4
(mawas) (v 226 2ae 330 747 440 43¢ £ 'SANI931 HIWM SIH2LIAS
I8Y NMOHS 1y
. CIVEP ,Anzrzou T2y
@¥vds)|Euvds) | susia | Q1S S1 50 | 5043 |s.ngo | ¥3igw L
93 CE! g4 9 4 aw a4  |puiawiia
"¥00Q IHL NO T3IN7;
TOYLINGQ J¢ LYy
Jd0 SELEIRIE > 0de AL
—No | TvaNvw | Quvds) T
zwm,m ) TVINYYN *SIHILIMS TovlinNed CNY

SYOLYIICNI SALIVLIS WIALSAS Ndd SKS




P

MlpY¥I o
ALiniovaS
- ]

T

J\Av\v,. ...f
Yo \.l.//
& . b
i ‘N,,ﬁ_*....‘
i’ ,1 S oL K
| .@.ou I 914
r AH 00l L %
4 Ndni3y UQ.M | \.MV. [c + TW“NZIS ¢]
=< J
L) %V :_ [ Sissvuo y94—4 NW/‘ [° ySISSYHY #
L_r3 ] 3 : ”
[ LINAN ¢ | % l° ¢ IS
I A |
ﬂ .
L oo
13y07-"01% 51 5]
(138 go BTt
LS1Q aANO0Y9 Y IIdAL Mad
SANNOYD® ¢S IINS




e Y
0¥ INI aﬂlL.,

1eYLNO)

T3INVd
weay dWnNd

¢ _o—m
o

I e

oxiwa
laNneQvo
qCylLtie
I AN

R A BT TT

Aditayy3Ins 7

1’Sh "9 ] _
12 LSAS | 1 T |
440 AJIN3IH¥YIAWST 7107 4181 T10D d\¥y 1190 41yl T1973 dI¥lL '
Clie) = a5 @2 B
SINS vool Vool Vool voal CEYI DECT —
aad i =
~3Lshs N3NV No¥1N0D Wuvd LV14 S S1I <
kil nad Nsl1ow 8w €4
T T T T T T st
nod cL Nad GL nQe 2L 1ag -/ NGa oL d 3
SR g — T e S,
| : _ :
| | 1] |
v _o
5
g9 SC - ev> v Haitms
VY sHdI¥3d TydIH41¥3d AdNIGEINT
g g3 g W Q4 52aW SOo€d

(T¥21dAL)



e
.,V < -V'
B »% p
¢ —
. w ’.'
Illml!l.lb. - e w ° .
X ol % 4 p - ! :
N N i 2 DL, A N
. . - e, ' : :
B Lv3n 287 5 _ o2
- —— - 3 :
e - | R . Qe ’

I A RN ET N
A
ML'h
ﬁpﬁc 21997 1V2H ,,_Zv
|
‘I'IIII 1

A¥IH ¢r0 S
W£0, 21957

—

O

L

-14-

-<

1o0h23"

Savas

HL'h

>N

2
n

— qdat

L8

.
“
-
-
u?
-
3
-C

Aee

0
O

aan+ 19QE YD

o

wyvte | L -
Tvdnv

T IR B

. —

v)

(@)
=
o
ol



oA

%
o

<b¢
)
N
AR

G
COW
o1 p 914

i
]

[ T

]

,dn, ¥amod _

TYILING ¥e _

1Y3IH AN ¢ i
T advo 299 6 Jmcd Tz :

..... T 273

e AR IE _ .b _

WHYIY L T

f.ll..-.,!-._ M o004 yuw |

5 '
SLINY 1D NwneizIiqly <L AAIII I 3 i
< | g dnes 13 )

L] i ;

. |

aic & e eesemmeeme o oo i 7 17 s i
X %4 S _“ |
AWV 37941 T1VIW wAo S5 L

Tadid o T r

I _ “
doriNely i
(voldal) i
|
i
i
|

/ 1820 _r.u.u..‘.

3as 13s (Y34 ¢A0  —

woLINow 1V3IH WAO Forg —
. H Qn - ﬂ miu QUIA+
TvIIdAL AL 4 a.xd _
o N _
B

sod4 s1gJd A i o0 a4




	0001A02.TIF
	0001A03.TIF
	0001A04.TIF
	0001A05.TIF
	0001A06.TIF
	0001A07.TIF
	0001A08.TIF
	0001A09.TIF
	0001A10.TIF
	0001A11.TIF
	0001A12.TIF
	0001A13.TIF
	0001A14.TIF
	0001B01.TIF
	0001B02.TIF
	0001B03.TIF
	0001B04.TIF
	0001B05.TIF
	0001B06.TIF
	0001B07.TIF
	0001B08.TIF
	0001B09.TIF
	0001B10.TIF
	0001B11.TIF
	0001B12.TIF
	0001B13.TIF
	0001B14.TIF
	0001C01.TIF
	0001C02.TIF
	0001C03.TIF
	0001C04.TIF
	0001C05.TIF
	0001C06.TIF
	0001C07.TIF
	0001C08.TIF
	0001C09.TIF
	0001C10.TIF
	0001C11.TIF
	0001C12.TIF
	0001C13.TIF
	0001C14.TIF
	0001D01.TIF
	0001D02.TIF
	0001D03.TIF
	0001D04.TIF
	0001D05.TIF
	0001D06.TIF
	0001D07.TIF
	0001D08.TIF
	0001D09.TIF
	0001D10.TIF
	0001D11.TIF
	0001D12.TIF
	0001D13.TIF
	0001D14.TIF
	0001E01.TIF
	0001E02.TIF
	0001E03.TIF
	0001E04.TIF
	0001E05.TIF
	0001E06.TIF
	0001E07.TIF
	0001E08.TIF
	0001E09.TIF
	0001E10.TIF
	0001E11.TIF
	0001E12.TIF
	0001E13.TIF
	0001E14.TIF
	0001F01.TIF
	0001F02.TIF
	0001F03.TIF
	0001F04.JPG
	0001F04.TIF
	0001F05.JPG
	0001F05.TIF
	0001F06.JPG
	0001F07.JPG
	0001F08.JPG
	0001F09.JPG
	0001F10.JPG
	0001F11.JPG
	0001F12.JPG
	0001F13.JPG
	0001F14.JPG
	0001G01.JPG
	0001G02.JPG
	0001G03.JPG
	0001G04.JPG
	0001G05.JPG
	0001G06.JPG
	0001G07.JPG
	0001G08.JPG
	0001G09.JPG
	0001G10.JPG
	0001G11.JPG
	0001G12.JPG
	0001G13.JPG
	0001G14.JPG
	0002A02.JPG
	0002A02.TIF
	0002A03.TIF
	0002A04.TIF
	0002A05.TIF
	0002A06.TIF
	0002A07.TIF
	0002A08.TIF
	0002A09.TIF
	0002A10.TIF
	0002A11.TIF
	0002A12.TIF
	0002A13.TIF
	0002A14.TIF
	0002B01.TIF
	0002B02.TIF
	0002B03.TIF
	0002B04.TIF
	0002B05.TIF
	0002B06.TIF
	0002B07.TIF
	0002B08.TIF
	0002B09.TIF
	0002B10.TIF
	0002B11.TIF
	0002B12.TIF
	0002B13.TIF
	0002B14.TIF
	0002C01.TIF
	0002C02.TIF
	0002C03.TIF
	0002C04.TIF
	0002C05.TIF
	0002C06.TIF
	0002C07.TIF
	0002C08.TIF
	0002C09.TIF
	0002C10.TIF
	0002C11.TIF
	0002C12.TIF
	0002C13.TIF
	0002C14.TIF
	0002D01.TIF
	0002D02.TIF
	0002D03.TIF
	0002D04.TIF
	0002D05.TIF
	0002D06.TIF
	0002D07.TIF
	0002D08.JPG
	0002D08.TIF
	0002D09.JPG
	0002D09.TIF
	0002D10.JPG
	0002D10.TIF
	0002D11.JPG
	0002D11.TIF
	0002D12.JPG
	0002D12.TIF
	0002D13.JPG
	0002D13.TIF
	0002D14.JPG
	0002D14.TIF
	0002E01.JPG
	0002E01.TIF
	0002E02.JPG
	0002E02.TIF
	0002E03.JPG
	0002E03.TIF
	0002E04.JPG
	0002E05.JPG
	0002E06.JPG
	0002E07.JPG
	0002E08.JPG
	0002E09.JPG
	0002E10.JPG
	0002E11.JPG
	0002E12.JPG
	0002E13.JPG
	0002E14.JPG
	0002F01.JPG
	0002F02.JPG
	0002F03.JPG
	0002F04.JPG
	0002F05.JPG
	0002F06.JPG
	0002F07.JPG
	0002F08.JPG
	0002F09.JPG
	0002F10.JPG
	0002F11.JPG
	0002F12.JPG
	0002F13.JPG
	0002F14.JPG
	0002G01.JPG
	0002G02.JPG
	0002G03.JPG
	0002G04.JPG
	0002G05.JPG
	0002G06.JPG
	0002G07.JPG
	0002G08.JPG
	0002G09.JPG
	0002G10.JPG
	0002G11.JPG
	0002G12.JPG
	0002G13.JPG
	0002G14.JPG
	0003A02.JPG
	0003A03.JPG
	0003A04.JPG
	0003A05.JPG
	0003A06.JPG
	0003A07.JPG
	0003A08.JPG
	0003A09.JPG
	0003A10.JPG
	0003A11.JPG
	0003A12.JPG
	0003A13.JPG
	0003A14.JPG
	0003B01.JPG
	0003B02.JPG
	0003B03.JPG
	0003B04.JPG
	0003B05.JPG
	0003B06.JPG
	0003B07.JPG
	0003B08.JPG
	0003B09.JPG
	0003B10.JPG
	0003B11.JPG
	0003B12.JPG
	0003B13.JPG
	0003B14.JPG
	0003C01.JPG
	0003C02.JPG
	0003C03.JPG
	0003C04.JPG
	0003C05.JPG
	0003C06.JPG
	0003C07.JPG
	0003C08.JPG
	0003C09.JPG
	0003C10.JPG
	0003C11.JPG
	0003C12.JPG
	0003C13.JPG
	0003C14.JPG
	0003D01.JPG
	0003D02.JPG
	0003D03.JPG
	0003D04.JPG
	0003D05.JPG
	0003D06.JPG
	0003D07.JPG
	0003D08.JPG
	0003D09.JPG
	0003D10.JPG
	0003D11.JPG
	0003D12.JPG
	0003D13.JPG
	0003D14.JPG
	0003E01.JPG
	0003E02.JPG
	0003E03.TIF
	0003E04.TIF
	0003E05.TIF
	0003E06.TIF
	0003E07.TIF
	0003E08.TIF
	0003E09.TIF
	0003E10.TIF
	0003E11.TIF
	0003E12.TIF
	0003E13.TIF
	0003E14.TIF
	0003F01.TIF
	0003F02.TIF
	0003F03.TIF
	0003F04.TIF
	0003F05.TIF
	0003F06.TIF
	0003F07.TIF
	0003F08.TIF
	0003F09.TIF
	0003F10.TIF
	0003F11.TIF
	0003F12.TIF
	0003F13.TIF
	0003F14.TIF
	0003G01.TIF
	0003G02.TIF
	0003G03.TIF
	0003G04.TIF
	0003G05.TIF
	0003G06.TIF
	0003G07.JPG
	0003G07.TIF
	0003G08.JPG
	0003G08.TIF
	0003G09.JPG
	0003G09.TIF
	0003G10.JPG
	0003G10.TIF
	0003G11.JPG
	0003G11.TIF
	0003G12.JPG
	0003G12.TIF
	0003G13.JPG
	0003G14.JPG
	0004A02.JPG
	0004A03.JPG
	0004A04.JPG
	0004A05.JPG
	0004A06.JPG
	0004A07.JPG
	0004A08.JPG
	0004A09.JPG
	0004A10.JPG
	0004A11.JPG
	0004A12.JPG
	0004A13.JPG
	0004A14.JPG
	0004B01.JPG
	0004B02.JPG
	0004B03.JPG
	0004B04.JPG
	0004B05.JPG
	0004B06.JPG
	0004B07.JPG
	0004B08.JPG
	0004B09.JPG
	0004B10.JPG
	0004B11.JPG
	0004B12.JPG
	0004B13.JPG
	0004B14.JPG
	0004C01.JPG
	0004C02.JPG
	0004C03.JPG
	0004C04.JPG
	0004C05.JPG
	0004C06.JPG
	0004C07.JPG
	0004C08.JPG
	0004C09.JPG
	0004C10.JPG
	0004C11.JPG
	0004C12.JPG
	0004C13.JPG



