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1.0 INTRODUCTION

The purpose of this program was to establish svstem requirements and
develop various interface circuit designs and harnesses for making the control-
display units of the TA-7C aircraft compatible with the requirements of the
Advanced Aircraft Electrical System (AAES) Simulator. The designs evolved on
this program primarily emcompassed the circuits, panels, modules and harnesses
for the TA-7C advisory-display and signal (control) functions. The level of
design accomplished on this program involved only the electrical/electronic
system and circuit details; the equipment installation, detail package design
and wire harness designs are planned for development under a subsequent Full
Scale Simulator Development Program. The design and documentation completed
under this program are summarized herein and examples of the data and drawings
are provided. The bulk documentation (data and drawings) will be delivered
along with the AAES Simulator System.




2,0 SYSTEM DESIGN

Discussed in the following paragravhs are the design tasks performed
toward the development of the AAES TA-7C Simulator. Tasks performed included
the design of control-display circuits and assemblies and preparation of SOSTEL
Control Group (SCG) data listings for the simulator svstem. The control-
display related designs which were developed consisted of:

o Cockpit interface unit design,

o Design of twentv-four cockpit control panels,

o Definition and design of SCG input signal conditioning circuits and
assemblies,

0 Lighting power protection assembly design,

Definition and design of SCG output cards,

o

o Design of lamp driver assemblies, and
o Resistor-diode card assembly design !

The data listing tasks involved establishing the svstem control requirements for
the simulator and preparing listings of the following tvpes:

o Input signal data

o Output signal data

o Boolean equation list

o Terminal I/0 assignments
The results of these design tasks are described in the subsequent paragraphs.
2.1 Control-Display Circuit and Assembly Designs

Special assemblies were designed which provide the control-display
functions for the TA-7C when interfaced to and controlled bv the AAES ADM
hardware. It is noted that the design tasks consisted of onlv establishing
svstem, circuit and signal power interface designs for the control-display
related equipment since tasks dealing with packaging and installation are to
be performed on a subsequent Full Scale Simulator Development Program, Contract
N62269-79-C-0220. As a consequence, most of the engineering drawings developed
under this program are not totally complete as thev will require the addition
of wire harness interface and installation data developed under the subsequent

[ 3]
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program. Drawings developed under this program will therefore be updated
and completed as a part of the N62269-79~C-0220 contract and included
with the deliverables of that contract.

The following paragraphs summarize the designs that were developed
under this program. Since the drawings as a whole will be delivered under
the C-0220 contract, designs and drawings which are representative of tasks
performed on this program are included in this report.

2.1.1 Cockpit Interface Unit

A cockpit interface was designed that provides the necessary
conditioning for control signals and load power compatible with the SCG
requirements. Signals and functions accommodated by the cockpit interface
units design include:

o Altitude Radar Warning

0 Rudder Shaker Pedal

0 Angle of Attack

0 Head-up Display Hot and Fail Signals

© Dimming control for IMS (Inertial Measurement System) Panel,
HSI (Horizontal Situation Indicator), and the Head-up Display.

This design is contained on drawing number 83-80360.
2.1.2 Cockpit Control Panels

Selected control panels, a total of twenty four cockpit control
panels, were redesigned to incorporate the switched impedance interface of
the AAES. The primary method used in redesign of the panels was to design
simulated switched impedance transducers and to integrate these into the
control panel functions. Transducers redesigned for this application are
listed below along with their respective drawing numbers.

TRANSDUCER TYPE VOUGHT DRAWING (MULTI-SHEET)
Toggle 83-80326
Push, Lighted 83-80327
Rotary 83~-80328
Push, Momentary 83-80329

The push lighted transducer design is shown in Figure 1 and is representative
of the designs evolved. Control panels that were redesigned are summarized

in Table 1. The Audio Forward and Aft Control Panels and the Forward and Aft
Advisorv/Caution Indicator Panels are representative of the evolved designs and
are shown in Figures 2 and 3 respectively. Figures 4 and 5 are wire diagram
drawings that contain the system interconnection details for these two sub=
svstems,
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TABLE 1

COCKPIT CONTROL PANEL DESIGNS

CONTROL PANEL NAME VOUGHT DRAWING
Left Cowl Switch Assembly, Forward 83-80331 (PP33)
Right Cowl Switch Assembly, Forward 83-80331 (PP32) ]
Command/Transfer Panel, Forward and Aft 83-80332 (PP41) y
Armament Release Panel 83-80333 (PP42) f
Pilot Generator Control Panel, Forward 83-80334 (PP5) _
Pilot Generator Control Panel, Aft 83-80335 (PP45)
Left Slant Panel, Forward 83-80336 (PP19) I
Left Slant Panel, Aft 83-80337 (PP19) J
Fuel Management Panel, Forward 83-80338 (PP6) ,
Fuel Management Panel, Aft 83-80339 (PP53)
Flap Quadrant Panel, Forward 83-80340 (PP63)
Flap Quadrant Panel, Aft 83-80340 (PP64)
UHF Squelch Panel, Forward and Aft 83-80341 (RU1) .
Audio Control Panel, Forward and Aft 83-80342 (PP39) | 3
Advisory/Caution Panel, Forward and Aft 33-80343 (PP24) -
Interior-Exterior Lights Control Panel, Forward 83-80345 (PP3) 1
Interior Lights Control Panel, Aft 83-80345 (PP4)
Wingfold Assembly 8380346 (G1)
Right Slant Panel, Forward 83~80347 (PP10)
Right Slant Panel, Aft 83~80348 (PP10)
ADI/HSI Disable Panel 83~80349 (PP50)
Right Cowl Light/Switch Assembly, Aft 83-80350 (PP438)
Left Cowl Light/Switch Assembly, Aft 83-80350 (PP49)
Throttle Quadrant, Forward and Aft : 83-80352 (PP62)
!
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2.1.3 Signal Conditioner Cards

Signal conditioner cards were designed that provide compatibility

3 between the SCG and signals emanating from various avionic black boxes.
The signal conditioner designs emplov five basic types of conditioners
. in various combinations for interfacing 137 signals of the TA-7C. The

signal conditioner requirements and designs are contained on drawing number
83-80358, a multi~sheet drawing.

2.1.4 Lighting Power Protection Assembly

The lighting power protection unit was designed as a self-contained
subassembly. The design is contained on drawing number 83-80351.

! 2.1.5 SCG Output Cards

Low power output switches were designed for the simulator. The
evolved designs emplov five basic types of drivers. These provide drive power
amplification for the demultiplex output channels for interfacing 122 TA-7C
loads (functions). The evolved designs are contained on drawing number !
83-80357, a multi~sheet drawing.

2a126 Lamp Driver Assemblies

Three types of lamp drivers were designed for powering up 265 indicators
for the TA-7C. These were designed using printed circuit cards in which various
combinations of the driver types are contained on cards for accommodating the
TA~7C equipment areas. The design is contained on drawing number 83-80356.

This drawing package will be submitted to NADC for review under separate cover
from this report as being representative of system—circuit designs developed
on the program. ’

2147 Resistor-Diode Card Assembly

The resistor-diode card assembly was designed and is contained
on drawing number 83-80354.

242 Data Listings

Four types of data listings were developed during the program which
define the interface between the SCG and simulator controls and displays.
These data listings are:

(1) Terminal I/O Channel Assignments
(2) SCG Input Signal Data
(3) SCG Output Signal Data
(4) SCG Processor Boolean Equations

The paragraphs which follow discuss these data listings and present samples

¥ of the data prepared. Complete listings were not formalized due to data changes
4 anticipated during firm-up of the simulator design. Complete handwritten

‘ listings are available for review.
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2:2:) Terminal Channel Assignments

To aid in terminal channel allocaction during simulator design and in
svstem troubleshooting during simulator operation/checkout, a listing of
SCCG remote terminal channel assignments was prepared. This listing was
prepared on computer coding forms to permit kevpunch and sorting/listing
options. Figure 6 is a reproduction of a sampling of the computer cards.

The terminal channel assignment listing simplifies the accounting of
channel usage for the four major checkout groups used in the AAES Simulator.
The simulator modular concept and the use of four checkout groups for imple-
menting the simulator with a limited quantity of AAES ADM hardware is docu-
mented in Report No. NADC-77277-30, "AAES Simulator Requirements and Technical
Services'". The usage definition of each remote terminal channel for the four
checkout groups consists of the signal identification code and the associated
system wire interconnection diagram for each channel/group application. This
list, coupled with the interconnection wire diagrams and SCG input/output
signal charts, provides a good man-to-machine interface for understanding,
checkout and operation of the simulator system.

The encoding format for signal identification codes and operational
addresses (terminal/channel number) is discussed in the following
paragraph.

3

2¢2.2 SCG Input Signal Data

Listings were prepared which tabulate information on the various
control/display interface input signals to the SCG. The information provided
for each input signal defines the signal characteristics, function and point
of origin and destination. A sample sheet of the Signal Source Data Charts is
shown in Table 2. Tabulated in the signal source charts are the following
data for each signal, reading from left to right:

(1) Line Item -~ Each input signal is assigned a unique line item number.
The line items are assigned in numerical sequence and provide an
indexing function.

(2) Identifier Code ~ Each input signal is assigned a six character
alphanumeric code consisting of:

o The first two code letters designate the system from which the
input signal originates. The simulator systems and associate
two character svstem codes are listed in Table 3.

o The third letter (S) indicates that the code is associated
with a signal source (i.e., an input signal to the SCG).

0 The remaining three letters provide an alphanumeric abbreviation
of the source function.

An example identification code is deciphered below:
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CABLA
l | THIS PAGE 1S BEST QUALI!'}( CmCTI
FROR CorY FURM[SHED T0 0D

3 TABLE 3
v ADDRESS SIGNATURE FUNCTION AND DESIGNATION LETTERS

AIRCRAFT AIRCRAFT
: SYST=M SYSTEM
FUNCTION FUNCTION FUNCTION FUNCTICN
LETTER LETTER
A ARM/MENT : D INSTRUMENT :
B | LA\ Bemrd Suspension & DA Ammeter
Felease DB Oil-Flap Position
AB Torpedo DC Cowl-Flap Position
DD Coolant Flap osition
AC Depth Charre DE Air Pressure
AD Guns DF Free Air Temperature
A5 Gun ieater DG Landing Gear -osition
F Chemical DH iydraulic :ressure
LG Rockat DJ Cabin :ressure
5 H Sight DR Carbon Monoxide
| Ad Turret DL lLanding-Flap Josition
warning DM Propeller =itech rfositicn
External Pylons & DN Instrument Vecuum Pump l
Jtoves DP Hloricontal-Stlabilizer
| { Jettison Fuel Tanks Position ‘
DQ Trim-Tab Position
3 PHOTOGRAFHIC: R Water rressure
DS Voltueter
2 i Gun Camera LT Clock
BB Marping Camera DU Varning
Recounaissance Camera LV Speed Breke 2Zosition
3D Camera Intervalcometer LW EPP Door Positicn
BY Camera Doors
By Camera leaters E ENGINE INSTRUMENT:
JHE waraing
LA Carburetor Air Temperature
C CONIROL SURFACE: 1B Bearing Temperature
£C Tailpipe or Turbine
CA Auatomatic Pilot Qutliet Temperature
o3 Booster B Carburector ~nti-Icing
e Control Tabs Fluid Quantity
ch Adrspeed Zrakes EE Fuel Mixture
CE Flight EF Torque leter
3 Horitontal Stabilizer M Brage Mean \ffective
CG Landing Flaps Pressure
Ch water-Rudder Position EH Fuel Flow
CJ Trim Tabs 5 Fuel Quantity
CK Wing Flaps EXK Fuel Capacity
CL Warning EL Cylinder lead Temperature
™ 0il Temperature
EN Coolant Temperature
EP Cil Pressure
EQ Manifold sressure
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TABLE 3
l ADDRESS SIGNATURE FUNCTION AND DESIGNATION LETTERS (Continued)
1615 PAGE IS BEST QUALITY PRACTICAZLE
LSHED TODDC .-
] AIRCRAFT AIRCRAFT
SYSTEM SYSTEM
FULCTION FUNCTION FUNCTICN FUNCTION
! LETTEF LETTER
ENGINE INSTRUMENT: (Contd)
ER Tuel Pressure CL larning
ES Propeller ‘nti-Icing GM Weight on Gear
Fluid Quantity GN Launch Bar
ET Engine 0il Quantity
U Tachometer H HEATING, VENTILATING,
EV Synchroscope S0D DE=-ICILIG:
EW Warning
X Turbine Qutlet Pressure HA Anti-Icing (General)
EB Battery Heater
F FLIGHT INSTRUMENT: HC Cabin Heater
D Cigarette Lighter
FA Bank and Turn HE Te-Icing (General)
FB Rate of Climb HF Heated Flying Suits R
®C Directional Gyro HG Gallery
D Ar Position EH Windshield Dlefrcster
FE Ground Positioning H Windshield Lelogger
¥F Compass H Windshield le-Icer
FG Gyro Position HL Heater Blanket
TH Attitude Gyro EM Cil Immersion Heater
FJ Driftreter HN Refrigeration
FK Altimeter HP Cabin Supercharger
FL Airspeed HQ Ventilation
™ Accelerometer KR Water Henter
FN Pitot-ICtatic Tube Heater HS Oxygen tieater
FP Warning HT Werning
Fo Doppler HV Rain Lepellant
FR inertial Flatform
¥S Angle of Z“ttack I In order to avoid confusion
FT Instrument Mode Selection with the numeral one, the
FU Heads-Up Display letter "I" shall not be used
Fv Navigation Computer for a function letter.
W Command Transfer Control
G LANDING GRAR, WING FOLDING: J ICNITION:
GA Actuation JA Booster
GB Retraction JB Vibrator
GC Wheel Braxes JC Distributor
GD Cown Lock JD Electronic
GE Wing Folding JE Jet Assist Take-Off
Y GF Ground Safety JF lagneto Ground Wiring
GG Arresting Hook JG warning
r GH Wheel Steering
GJ Up Lock K ENGINE CONTROL:
GK “heel Spinning
- KA Carburetor Air Flap
KB Blower Kkatio
{ XC Cowl Flep, Air Shutter |
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l TABLE 3
ADDRESS SIGNATURE FUNCTION AND DESIGNATION LETTERS (Continued)
: \BLE
! AIRCRAFT AIRCRAFT FRON OOPY FURNISHED T0 DDC
SYSTEM SYSTEM 3
FUNCTION FUNCTION FUNCTION FUNCTION
ENGINS CONTROL: (CONTD) N UNASSIGNED
+
| " KD Intercooler Flap 0O In order to avoid confusion i
KE 0il Cooler Shutter with the numeral zero, the ' 1
KF Propeller Feathering letter "0" shall not be used
KG ‘ropeller Synchronizer for function letters.
924 rropeller Pitch
KdJ Supercharger Regulator P DC POWER
aX Starter PA Primary rower
PB Emnergency Powver
PC SOSTEL Centrol Group
KL Warning Q FUEL AND OIL:
{ KM Temperature Limiting
' KN Fuel Control QA ruel Valves
QB Fuel Booster-rump Motor
L LIGHTILG: QC Mixture Control
f ¢ 0il Dilution-Zngine rrimer
LA Approach R Fuel Transfer-rump !
1 L3 Flasher-Coder Motor and (onurol [
LC Cockpit DY Frel Loading--urp Motor !
D Drift CG 0il Transfer-Pump
LE Cabin Motor and Control
LF Formation CH il "-ws‘wr-»x:.p
LG Cargo J Qil Scavenger Pumg
| Lil Interior OX Throttlie Control |
i LJ Instrument oL Tuel rump Motor
| X Section \Fuselage) oM o.:. Diverter
| LL Landing N 0i alves
\ LY Exterior QP ..ate“ Injection »
‘ LI Running, Position, oQ Warning 4
Navigation QR Air Fe"‘ueling
LP rassing Qs Exheust Smcke :shatenment
Lo Search
LR Taxi R RADIO (NAVIGATION AND
LS Anchor COMMUNICATION)
LT Warning
RA Instrument Landing
M MISCELLANEOUS ELECTRIC: RC Comnand ]
RD Radio Direction Finding
MA Windchield Spray RF VHF Liaison
¥ Bilge :ump RH Homing
MC Cargo Door RL Liaison
D Water Distillation RM iarker Beacon
ME wWwindshield Wiper RN Navigation
] b Hoist RP Special Jystems
e MG Enclosure Operaticon RS SHF Command
MH Jositioner; Ceat, Cedal T Radio Teletlype
Ir MJ Special Test Cquipment RY UHF Command
i rat Winches, Target Glider RV VHF Command
ML RAT, Actuator RX Recorder
; oN| Kydraulie Tuprly Control ; RS Interphone, Headvhone
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TABLE 3
ADDRESS SIGNATURE FUNCTION AND DESIGNATION LETTERS (Continued)
AIRCRAFT
{ SYSTEM
UNCTION FUNCTION FUNCTION FUNCTICN
LETTER LETTER
S RADAR: W WARNING AND iMERGENCY :
SA Altimeter WA Enclosure Release and Lock
90 Intercept WB Fire Extinguishers !
3G Gunlaying WC Flare Release
Si Mapping WD Submersion Actuator ‘
{ Navigation WE Bailout Alarm
80 Bombing WF Seat Ejector
Sl Recorder WG Fire Detector }
B cearch WH Oxygen Detector
o Special Systems WJ No Smoking Sign
S Warning WK Fasten Belts Sign
23 Recognition (IFF) WL Intercrew Buzzer or Light
A SPECIAL ELECTRONIC: X AC PCVER: i
XA rrimary Jower
XB Emergency fcwer
Adapters Y ABMAMENT SPECIAL SYSTREMS:
3 Radar Coatrol
: Radio Control Y*A Air to Air
o Airbocrne Announcing Yx Air o Surface
I slectronic pounter”gdﬂure X®C Multimode
Repeat Back Y*M Missile Guidance
LG G Homing Y*T Turret
H2 Infrered
TX Telernetering
TL Attitude Indicator *Armament Special System Number
v Chaff Dispenser
Tai Navigation
b Seacon (Crash and Locator) Z UNASSIGNED:
2, Transmitters and Receivers
Tt Receivers
Anti-Cubmarine (ASW)
& Transmitters
TU Reconnaiscance
™ Weather Devices
™= Television Transmitters
194 Television [leceivers
T2 Bombing Devices
U MICCELLANEQUS ELECTRCHNIC:
Vv DC_POWER FOR AC SYSTEMS:
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Description - A brief three to six word functional description
is listed to identify each signal.

Group Code - A single character, alphanumeric code is provided
to designate the simulator checkout groups in which the associated
signal is utilized. The group codes are identified in Table 4.

Origin - This data column identifies the simulator area from which
e S
the signal originates.

Source Tvpe - The signal source type is specified in this column.
Tvpical type designations used are:

PUSH - Pushbutton switch

SPST - Two position toggle

SPDT - Three position toggle

ROTARY - Multiposition rotarv switch

PUSH LTD - Lighted legend pushbutton switch
SIGNAL - Discrete signal from black box
PROX - Proximity sensing transducer
LIMIT = Position Limit switch

Logic 1 Condition - The signal source position or state which generates
a logic 1 condition (420 ohms switched impedance) is identified in
this column for each input signal.

Reference Designator - An alphanumeric designator (see MIL-STD-16 for
format) is assigned to the component/equipment which generates the
input signal. This reference designator correlates to a part number
of the sourcing component. A listing of reference designators and
associated part numbers is contained in the wire interconnection
diagram data set.

Operational Address - A unique five character code is assigned to

each SCG remote terminal channel. The first two digits identify the
specific remote terminal to which the signal is routed. The third
character (P) signifies either a multiplex terminal or the multiplex
portion of a combined multiplex/demultiplex terminal. The remaining
two digits identify the specific channel of the multiplex terminal
to which the signal is routed. These channel numbers are within the
range of 01 to 63.

40
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(10) Wire Diagram - The wiring diagram sheets which show the signal
source, are identiried in this column. A two, three or four character
suffix to the wire interconnect diagram drawing number is listed.

For example, "F20'" refers to drawing "83-80330~F20" where "83-80330"
is the basic drawing number for the interconnection diagram set.

(11) Signal Characteristic Code - A signal characteristics code is provided
to identifv the basic characteristics of the input signal. Table
S lists the codes and associated characteristics.

A cross-reference listing of signal identification codes to line item
numbers was developed to augment locating anv given signal source in the data
charts. This listing is a tabulation of all {dentification codes in
alphanumeric order. The line item associated with each identification code
is adjacent to the code. Table 6 is an example of the cross-reference chart.

2.2:3 SCG Outnput Signal Data

A set of charts were prepared which tabulate information on the control/
displav output interface signals similiar to that tabulated for inputs. A
sample sheet of these Output Data Charts is shown in Table 7. The chart
tabulates the following (reading from left to right) data for each output
signal:

(1) Line Item -~ Each output signal is assigned a unique line item
number in numerical sequence. These numbers are used for indexing.

(2) ldentifier Code - Each output signal {s assigned a unique six
character alphanumeric code which identifies the output in terms
of subsystem and function. The code characters are selected in
a manner similar to that discussed for input signals in section
2.2.2(2). The difference is that the third character in the
output identifier code is an "L'" instead of the "S" used for
Input signals. The "L'" indicates that the code 1is associated
with a "load" or "output".

A sample output identification code is deciphered below:

ml/u’
Tacan ;
Subsystem - i Power - DC Source

Output Signal

To reduce the time requircd to locate the output data assoclated
with any given output signal, a cross reference list similar to
that as depicted by Table 8 will be prepared for the output
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TABLE 5

INPUT SIGNAL
CHARACTERISTICS CODE

CHARACTERISTIC

~

Contactless switched impedance (characteristics defined by
NADC=30=-TS5=7603)

Switched impedance implemented with electromechanfical contacts
and discrete resistors

Switch closure in which continuity (impedance less than 10 ohms)
indicates a logic 1 condition and an open circuit (impedance
greater than 10K ohms) indicates a logic 0 state.

Discrete signal which indicates a logic 1 by an impedance to
"airframe" ground of less than 10 ohms and which indicates a
logic 0 by an impedance to "airframe'" ground greater than 10K
ohms

Discrete signal in which a voltage with respect to aivframe ground
of 17 volts dec or greater represents a logic 1 and a voltage ot
5 volts or less represents a logic 0,

Discrete signal in which a logic 1 state occurs when a voltage
(WRT airframe ground) of [7 volts dc or greater is present or
a resistance to ground of less than 10 ohms exists.
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SAMPLE OF CROSS-REFERENCE BETWEEN
IDENTIFICATION CODE AND LINE ITEM
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TABLE 8
SAMPLE OF CROSS-REFERENCE BETWEEN IDENTIFICATION CODE AND LINE ITEM.

IDENT LLOE IDENT LINE IDEN INE (| IDENT LIVE
CODE =i CCDE ITE! CODE TEM |l CODE TTEM
AALAFL | a3 | aagmae doo YRS 342 || AcLIAL 533 }
AALLF? 21 |} MMM 392 AALTA2 353 || AGLIRS 5§38
AALAFY |  58e AaLMAb 383 AALTAS 364 1| AGLIJIRY 389 |
AALAFO | __ 588 | AALMTL 4s0 AALYAG Q04 ;| AGLIRS 494 |
AALAFTY 423 AAL Myl 17 AALTAT 399 (| AGLMAQ 367
AALAFS a1s AALmy2 a2s I} AALTAQ 381 | AGLNVAS 393
AALAMN ERT L AALMLS $9¢ AALTOS a6l || ALLA3“L 2290
AALASF 436 AALMYSL 591 AALnmES 3as | ALLBSL Q19
AALASw 23S AALMUY a2é AALWwER 353 |1 ALLDRA 374
AALAXY art AALMy8 | a8 | AALWE3 365 || ALLDS®P 212
AALAX2 a9 AALNAL 5SS AALRES 402 .| ALLEFZ 218
AALAX] 584 AANAR 521 AALWET 396 ., ALLFLR 213
AALAYS s8s AALNAS S22 AALNER ‘ 387 !} ALLGPD 223 |
AALAXT 420 AApNAY 3&3 AALRG2 351 | ALLMF2 217 |
AALAXS a2 AALna2 352 AALNG3 l 363 i ALLMN3 211
AALA2A a3a AALNAS 362 AALwGS_ | a0y || ALLRXT a2t |
AALA28 439 AALNAG a0s AALWGT | 393 1 ALLSMK 215 |
AdLsecC aao Ad NAT 39a AALAGE | 377 i ALLsPL 222
AALA2D a3y AALNAS 382 AALWTP | 287 | ALLSPR 216
AALATA a8 AALPAY 340 AALWTY | &S2 ! ALLSwD 224
AALAT?D qa} AALPAZ 388 AALNT2 | aSy g‘v ALLTFC 372
AALATC aan AALPAl 359 AALwTd asQ {1 ALLY™X 373
AALATD aay || AGLPad 368 AALNTS 8a9 ] ALLTNE 71
AALCRE_ a6t || AGLPAS a9s HoaaLwyo aea || ALLTIPO 370
AALCS! as3 || AALPas 397 AALW20 aa? |! ‘A‘;LIPP- 376
AALCs2 asa || aAALPATY 3589 !} aapwuQ aqs || ALLwAL 218
AALCS3 455 || aaLPas 378 i| AALw8O aas || BALARM 3
AALCSb 356 | A_ALPSI_ 344 | “L’LG s06 " BALC_NC Sd7
AALCS? as7 || aaree 349 {{ aAL§RO S04 | SALCML $31
AALCs8 ‘aS8 || AALPR3 360 Il AaLys8 $0S || BALCMS S3e
AALOCY 339 || AALPBS 398 (| aAL2LG Sas i BALPWR | i
AALEFL 485 || AaLpPs? 390 ‘| AAL2RO 507 “ BALRMN 2
AALEF| ata || aaLrss 379 Il AaL2s8 508 || CALACC 626
AALEF2 422 || ADLPCL S35 || aaL3LG 539 || CALADV S$79
AALEF3 587 AOLPCS | 536 || aaL3RD 509 || CALALT 622
AALEFS 589 aacect | 3apr 4| aap3ss 510 || CALATD 611
AALEFY az24 AALPC2 350 || aaparc 550 || CALENG | 621
AALEFS 816 AALPCY | 301 1| AAL4RD S11 || CALGIA_ 615
AALFZA L1-B AALPCe 399 | AALASS s12 || cALG!8 6l6
AALF23 a82 AALPCT 391 || aaLsLe Sy || CALGIC 017
LALFC 483 KALpCB | 380 || aaLsRD S13 || CALG2A 618
AALFZO_|__ a8a || AALPRS a80 || aaLss8 514 h CALG28 619
AALGNS as9 AALSYY | ab7 |} aaLe6LG §52 | caALc2C 620
AALGUL | aBb AALOYZ2 | abb || aa(6RD 515 !l CALNOG 600
AhLCuP” |__ 598 AALQYd ass , AAL6SB | S16 1 CALLDG 26
AALIKY ]7S AALQYS 464 AALTLG §S3 || CALMON 62S
AALINM2 | _ava AALGL0 871 || AAL7RD " | 517 i CALNCL 601
AALIHG | a73 i} AALG20 870 Il aarL7s8 518 |, CALNPOG 602
AALINS q72 ‘ AALQUO 469 AALBLG 55q || CALPAD 578
AALITY | a79 AALGRD as68 AALBRD 519 | CALPCC a14q
KALtt2” a78 |{ AALRYO 462 AALBSS s2¢ ! cagpcL 603
AALITA 4r7 ’ AALRTL 558 l'apLCLR 432 1| CALPOC 608
AaL1t8 .als KALRTR™| "s60 | ADLGAS™ | a3Q I} CALPPQ s0a
AALJSF | 997 | AALRTS SS9 || ADLGFY as3 !| CALRAD s77
AALITP S03 AALSAD 500 ' ADLGHL §29 || CALRAT 623
AALMad | _s26 AAL SHM a98 i ADLGHR S30 (| CALRCC 513
ADLMAL _3430 . AALSHO a97 I apLeLL §27 || cALRCY 40S
AALMAL |  SS7 AALSHR | a9s AOLGLR 528 | CALROC a09
AALMAR 525 AALSID | 499 ADL GRF a29 |' CALSFT 624
AALMay | 35S AALSRO | s01 ADLGRV 428 || CALSsTB 806
AALMAZ 3a7 AALST! 3as AOLMYC | a3y || CALTES 610
AALMAD 358 AALSTS | 384 AGLDCUY 366 || CALtRM_| - 27
AALSUP | 502 AGLECS 492 | CALYAw S98
AALTAL 556 AGLFEN 656 | cALYCC 612
AALTAR s23 AGLFRY a7 , CALYDC 607
AALTAS 524 AGLFRS 491 ! COLADV b
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signals. This cross-reference correlates the line item numbers

to a list of identification codes arranged in alphabetical order.

Description - This item consists of a three to six word functional
description of each output signal to aid in identifving each
output.

Group Code - A single alphanumeric character code is used to
identify the specific simulator checkout groups in which the
output signal is operational. Table 4 identifies the group
codes used.

Destination Location - This column of the data chart identifies
the simulator location in which the power switching device is
located. The locations are typically either a load management
center (IMC) or a lamp driver assembly (LD). Abbreviations
used in this column are:

FWD C/P Forwvard Cockpit

AFT C/P Aft Cockpit

RAV Right Avionics Compartment
LAV Left Avionics Compartment
AFT LMC Aft Equipment Shelf LMC

Output Device Type - [his column identifies the type of power
switching device into which the output signal from the SCG
demultiplex terminal is routed. Nomenclature used is identified
in Table 9.

Output Device Load Current - This column identifies the current
required by the associated load with the output device turned-
on. The current is listed in amperes except for values listed
with an "M" suffix which refers to milliampere ratings. A single
letter code at the far right of the column identifies the source
of the load current data. The following codes used are:

S - Specification maximum
M - Measured value

E - Estimated value

v - Vendor supplied value

C - Calculated value from vendor or measured
data

Reference Designator - This column lists the reference designator
of the output device, i.e., the load controller, lamp driver, etc.

Operational Address - A unique five character code is assigned to
each output signal. This operational address identifies the
specific SCG demultiplex terminal and channel from which the
output signal originates.

The operational address format is the same as that described for
input signals in section 2.2.2(9). The only difference is that
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TABLE 9

OUTPUT DEVICE TYPE NOMENCLATURE

ABBREVIATED

NOMENCLATURE DESCRIPTION
LAMP DRIVER Solid state low level power swtich for driving
6 and 28 volt miniature lamps.
PC-26VAC Power controller, 26 VAC, 1 ampere
(p/m TS-7602/05-001)
PC-%DC Power controller, 28 VDC, % ampere
(p/n TS7602/01-001)
PC-2DC Power controller, 28 VDC, 2 ampere
(p/n TS7602/01-002)
PC-5DC Power controller, 28 VDC, 5 ampere
(p/n TS7602/01-003)
PC-10DC Power controller, 28 VDC, 10 ampere
(p/n TS7602/01-004)
PC-%AC Power controller, 115 VAC, ' ampere
(p/n TS7602/03-001)
PC-2AC Power controller, 115 VAC, 2 ampere
(p/n TS7602/03-002)
PC-5AC Power controller, 115 VAC, 5 ampere
(p/n TS7602/03-003)
GS-3 Solid state low level power switch for driving
the ground leg of a load
(28 volts dc, 250 ma)
GS=-4 Solid state low level power switch for driving the
ground leg of a load
(28 volts dc d 2.5 amp)
P§-3 or Solid state low level power switch for driving
PS-3DC the power leg of a load
(28 vdc, 400 ma)
PS=2 Solid state, low level power switch for ITL
interface to black boxes (6 volts dc at 100 ma)
SSR Solid state low power level SPDT switch for TTL
interface to black boxes
(28 VDC at 100 ma)
SW Z INTER Direct interface from SCG demultiplex terminal
to black box. Interface is the switched impedance,
10 ma source standard
KPS~1 Ten ampere electromechanical relay with solid state

relay driver for SCG compatibility.
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‘ the third character in the address is a "Q" instead of "P".
The "Q" designates a demultiplexer terminal or the demultiplexer
half of a multiplexer/demultiplexer terminal.

(10) Wire Diagram - The wire intercounnection diagram sheet on which the
output appears is identified in this column. A two to four
character code is used to identify the suffix to the 83-80330
basic drawing number. This suffix refers to a specific system
diagram of a wire interconnect diagram set.

four digits) listed in this column for identifying the specific
Boolean equation applicable to the associated output signal. A
separate list is compiled for the complete set of Boolean
equations. In some cases, the words "EMER", "PRL'" or "SEC" are
printed in this column. These words indicated that the associated
output is always "on" unless disabled by the load management

(11) Boolean Equation - A five character code (letter "2" followed bv ' #

svstem. The three different words identify three aross levels of
L power priorities in order of decreasing priority. L
1
(12) Load Identification (Connector/Pin-Out) - This column lists the 1

reference designator and connector contact number for the load
connection. For example, E208J1-A specifies that the electrical
load connection is atcontact number A of recepticle J1 located on
the WRA designated E108 (AS909/ARA4S communications antenna) .

The WRA reference designators are defined in data supplements to
the simulator wire interconnection diagrams.

(13) Notes -~ The final column is available for notes or comments on the
specific output signal.

’

.9 SCG Processor Boolean Equations

"o

Boolean equations were developed defining the Controls and Displays
SCG interface on the AAES Simulator. A Boolean equation was developed for each
output signal listed in the Output Data Chart discussed above. These equations
were written in terms of the input signal identification ccdes discussed in
section 2.2.2. The equation format used is that which was developed and
documented in Report No. NADC-77277~30. These equations will be converted
to the "updated Garrett Powertran' format as part of the AAES Simulator
Development Contract. The revised equations will be used as the base for
developing a keypunched card deck which will in turn be used to generate
data listings of the output equations. A set of punched cards will be
delivered to NADC for use in "Powertran Compiling' at NADC.

| These equations, along with the terminal I/0 channel assignment
data discussed in section 2.2.1 and the load management modifiers form the

! complete input data set needed for producing the compiled Powertran programs
& for loading in the SCCG processors.




