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REQUIREMENTS FOR AI.RCRAFT ON BOARD WEIGHT AND BALANCE SYSTEM

1. PURPOSE:[ This Aerospace Recorrmended Practice (ARP) establishes requirements
for the [function, characteristics and installation of an Aircraft|On Board
Weight apd Balance System for use on civil transport aircraft. This ARP is
not intewded to specify design methods, mechan1sms or mater1a1 to|accomplish
the requjrements set forth. .

2. DESCRIPTION: The Aircraft On Board Weight and Balafice System (OBYBS) shall
provide g direct accurate measurement and display)of the actual ajrcraft
weight apd center of gravity location under ground, preferably static, ‘
conditiops. Optional functions, such as notéd-herein, may be included. The
system shall function independent of any syStem external to the ajrcraft with
the exception of ground electrical power when ship's power is not|available.

This Aergspace Recommended Practice (ARP) establishes requirementg for three
classes ¢f Aircraft On Board Weight and Balance Systems:

- Class|I system shall be high:-accuracy/performance, very high level of
confidence, systems capable of measuring and displaying both aircraft
weight and aircraft bakance condition.

- Class|II systems shall be high level of confidence systems-thatf do not
meet the accuracy‘requirements of Class I systems, while capable of
measuring and displaying both aircraft weight and aircraft balance
condition.

- Class|III>systems shall be high level of confidence systems thdt do not
meet the’accuracy requirements of class I systems, capable of measuring
and d1splay1ng only the aircraft balance condition.

"Level of confidence", in the context of this ARP, is intended to mean the
overall measurement validity resulting from the following factors:

SAE Technical Board Rules provide that: “This report is published by SAE to advance the state of technical and
engineering sciences. The use of this report is entirely voluntary, and its applicability and suitability for any particular
use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled.

SAE invites your written comments and suggestions.
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4.1

4.1.

4.1.

DESCRIPTION {(Cont'd.):
- measurement accuracy,
- statistical interval of confidence,

- probability of undetected system failure at dispatch (including the effect
of any built-in redundancies/duplications).

WE IGHT AND BALANCE SYSTEM OBJECTIVES: The objective of Class I OBWBS shall
be to provide at Teast as accurate weight and balance informati¢n as can be
provided by established ground procedures and equipment for weizht and

balancp control.

The obljective of Class II or Class IIL OBWBS shall be to<provide¢ a reliable
means pf detecting major errors in the weight and balance condition
determlined by ground procedures and equipment, before aircraft take-off.
Class [II or Class III systems may not be used to meet the requirements of
Class |I systems. '

The geperal objective for the overall level of confidence, as defined in
paragraph 2 above, shall be:

- 99.[7% minimum for Class I OBWBS.-{wery high level of confidenge).
- 95% minimum for Class II or Class III OBWBS (high level of confidence).

PART I: CLASS I“ON BOARD WEIGHT AND BALANCE SYSTEM

CLASS [I SYSTEM REQUIREMENTS: The system shall determine actual|aircraft
weightl and center-of gravity location as follows:

Range| of Operation:

1 Weilghts: The system shall determine and display the aircraft weight at
Teastthroughout a range from 10% less than aircraft empty weight to 15%
greater than maximum taxi gross weight. Overflow indication shall be
provided if calculated weight exceeds maximum displayable value.

2 Center of Gravity: The system shall determine and display the aircraft
center of gravity location throughout a system range determined as follows:

Determine aircraft maximum center of gravity range expressed in Percent of
Reference Chord such as Mean Aerodynamic Chord (MAC) or equivalent by
subtracting most forward limit from most aft limit. Extend most forward
aircraft limit forward by an amount equal to 50% of the aircraft range or
20% MAC forward of the forward design 1imit, whichever is further

forward. Extend most aft aircraft limit aft by an amount equal to 50% of
the aircraft range, or 20% aft of the static aft tipping point, whichever
is further aft. '

‘
Y
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.1.2.1 Lateral Center of Gravity:

Where required for a specific aircraft usage

the system shall he capable of determining the lateral center of gravity
of the aircraft throughout a symmetric envelope 10% greater than the
aircraft certified lateral center of gravity limits.

.2 Mode of

Operations: The system shall determine the aircraft weight and

center of gravity location in both the ground static mode and the taxiing
mode and shall automatically compensate for the following factors:

.2.1 Any combination of ramp slopes up to 3%, aircraft p1tch and/or roll

2.2 Aircr
.2.3 Landi

.2.4 Continpuous aircraft brakes temperature variation$ from 20°C abq
rature permitted for dispatch through cool down to ambient.

tempe
2.5 Plus

ft brakes locked or released.

ng gear steering set for zero to minimum turning)radius.

pr minus 50% variations of normal landing gear oleo strut

.3 Accuracy:

Ve maximum
pressure
ver is
steady

a/

rt

d or fuel

for any permissable degree of strut extension.

.2.6 60 kt|wind, or aircraft maximum ground operations limit, whiche
lower} through an azimuth of 360 deg: The system shall provide
weight/center of gravity indications under wind gusts up to a
minimym + 10 kt differential. 'Manual input of average wind and azimuth is
acceptable.

.2.7 Any combination of operating engines from zero to ground taxiin
maneuvering thrust, over the aircraft's approved range of airpc
elevation.

.2.8 Any effect of loading or unloading aircraft, or transfering 103
on board.

.2.9 Landing gear tilt hydraulic system on or off.

aircra

7ing actual

t weight and center of gravity within +1.0% of actual aircraft weight

and +1.0% of Reference Chord (MAC or equivalent). Lateral center of gravity

if required shall be determined and displayed within +3.0% of the lateral
center of gravity range.

As an objective, the above accuracy shall be guaranteed within +3 standard
deviations.

Response Time:

The system shall respond to a command to continuously

display weight and center of gravity location within 1 minute after initial
self-test.
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4.5 System Components: The system shall consist of the minimum components

required to perform the functions defined by this ARP. A typical system may
consist of four subsystems, eventually duplicated, plus connecting lines or
cabling; the Display Unit, the Computer Unit, the Calibration Unit and the
Sensors. No external equipment, ramps, stabilizer or temporary
aircraft-to-ground supports shall be required.

4.5.1 Component Description:

4.5.1.1 Display Unit: The unit shall display a continuous digital readout of

4,.5.1.2 Conputer Unit: The.computer unit shall perform the operati

aincraftt weight to nearest 100 Ib or 100 kg 1n 4 Tighted digits of
0.45 in. (6.4 mm) minimum size. It shall display a contintqus digital
reddout of aircraft center of gravity location to nearest 0J1% of
Reference Chord (MAC or equivalent) in 3 lighted digits of (.25 in.
(64 mm) minimum size. The readout shall be visible<in conditions of
fulll sunlight to total darkness. Display unit lighting intensity shall
be |controlled by normal cockpit instrument lighting controls, unless
individual controls are provided.

The display unit shall contain all controls necessary to opérate and
self-test the system. If controls are required for inflight adjustment
shall be located on the displaycunit. The display unit shall
prgvide separate indication when preset weight and center of gravity
logation limits are exceeded, orcthe system is operating in|degraded
mode, if these options are exercised (see paragraph 5 below].

Theg display unit locationsactuation and integration into flight deck
controls shall comply with SAE ARP 268F (S-7 Committee) requirements.

ns required
by [the system funitions. The unit shall have provisions for signal
outjputs to additional remote display units and signal outputs when
preset weightsand center of gravity limits are exceeded. The computer
shdll providé at the display unit or through a centralized display
sydtem a_malfunction warning indication whenever a system failure occurs
or [the @rror on either aircraft weight or center of gravity location
ex-eeds preset 11m1ts It shall 1nc1ude controls or pr0v1s ons for

: 1 3 = ons for ARINC
429 outputs for use by external monitoring equ1pment such as AIDS.

It shall be possible to replace the computer unit without requiring
system recalibration.

4.5.1.3 Sensors: The sensors shall detect changes in aircraft weight and

attitude and transmit them to the computer unit. Number, mounting and
location of sensors shall be determined by the specific aircraft and
system design. Devices to overcome landing gear system friction if
required and attitude sensors shall be considered a part of the sensor
subsystem.
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.5.1.4 Cal

ibration Unit: A1l calibration data shall be stored in a

calibration

unit, which shall remain with the aircraft when other components are

replaced, to prevent the need for recalibration.

The calibr

ation unit

shall contain the controls necessary to adjust the system to read within

the specified accuracy limits on a particular aircraft.

The

shall be protected from unauthorized or inadvertent use.

.5.2 Component Dimensions, Compatibility and Interface:

The OBWBS

se controls

components

shall meet the dimensions, compatibility, interface and interchangeability
criteria set forth in ARINC/AEEC 737 specification.

.5.3 Power

Supply Requirements: TIne system shall operate from airc

elect
powel
inter
chang

.5.4 Weigh

maint
weigh

Environ

'ruption after nomal system transients or power interrupt

lenance and reliability requirements.
it , less connecting lines or cables, shall not exceed 50 1

rical power. The system shall also operate when the aiyc
ed from a ground power source, and shall continue to open

eover from ground power to aircraft power).

t: System weight shall be minimized consistent with func

Design objective of

mental and Functional Requirements: “The system shall mee

requireg

N° DO-1

Electro
.6.1 A1l ¢
equip
.6.2 A1l ¢
requi
.6.3 All ¢
Humid
.6.4 A1l ¢
compa
chapt

ment class A-2 requirements for temperature and altitude.

raft

raft is

ate without
ions (e.qg.

tion,
the system
b (22.7 kg).

t the

ments of Radio Technical Commission~for Aeronautics (RTCA) Document

60A, "Environmental Conditions and Test Procedures for Ai
nic/Electrical and Instruments', dated 25 Jan. 1980 as fo

omponents within the pressurized fuselage shall meet DO-1
ther components shall’ meet DO-160A equipment class D-2 an
rements for temperature and altitude.

omponents shall meet the requirements for DO-160A categor]
ity" requivements.

omponents shall meet all other DO-160A requirements excep
nents within the pressurized fuselage are exempt from DO-

rborne
11ows:

60A

d E-2

y B "Severe

t that
1 60A
N1ic Fluid"

requi

4.6.5

er 10, "Water Proofness", and DO-160A chapter 11, "Hydrau
rements :

The system shall withstand an aircraft weight range from zero weight to

150% greater than maximum taxi gross weight, without damage or loss of

calibration.

The sensors shall be capable of withstanding wit

hout damage

the stresses resulting from the maximum hard landing specified for a

parti

4.6.6

cular aircraft type.

The system shall withstand center of gravity range 100% greater than

aircraft ground operating cg range without damage or loss of calibration.
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4.6.7

Cyclic Loading:

The sensors shall withstand, without damage or fatigue,

the stresses and deflections of the landing gear during take-off, landing,

taxi, braking and loading operations for a period equal to 15
cycles or a predicted number of cycles compatible with 10,000
hours, whichever is the larger. The sensors shall be capable

, 000 landing
flight
of

withstanding at least 150% of aircraft maximum taxi gross weight.

4.7 Maintainability and Reliability:

471

4.7.2

4.7.3

4.7.4

4.7.5

4.7.6

4.7.7

Construction: Standard parts, fittings and fasteners shall b

e used

wheréver possible.

Compgnent Replacement: No special tools shall be required to

repldce system components, except that special tools may be r
sensgr mount installation. System component replacement shal
miniqum displacement of other aircraft systems or ‘components.
a degign objective to be able to replace any system component
required, and test the system within one hour{)'Sensor and se
design shall minimize the possibility of sensor damage during
replacement.

Malfynction Troubleshooting: Self-test-of the system shall b

plished by one person at the display unit. The computer

its functions. The system design shall permit isolation a
iyidual sensors. The equipnent shall be designed so that
el f-test feature cannot'cause the system to malfunction.

ibration: The system"s components shall be designed so th
ration shall not.be required at intervals of less than t
iyalent to 10,000)aircraft flight hours.

tment: The'system shall be designed so that zero adjust
atical ly.performed on each flight.
The system shall be designed to hav

Operational Reliability:

disp
accol
provided.

Interchangeability:
interchanged with any identical component without adjustment.
tailored for a particular aircraft type shall be interchangea
similar components for other aircraft types with minimum adju
system. There shall be no requirement for calibration or rec
either case.

atch reliability of 99% of operational flight departures,
v 211 detectod : Fail " d | : A

remove and
Pquired for
require a
It shall be
, adjust as
nsor mounting
removal or

[1°]

shall be

ipped with a test connector or.controls for malfunction trpubleshooting

nd testing of
failure of

at
hat

ments are

e a minimum
taking into
on if

A1l components shall be so designed that they can be

Components
ble with
stment of the
alibration in
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5.1

5.2

5.3

5.4

5.5

5.6

5.7

5.8

5.9

CLASS I SYSTEMS OPTIONAL FUNCTIONS: The following options have been

identified as potentially desirable additional functions to be individually
specified and mutually agreed upon between manufacturer and user as
required. Optional functions shall have no adverse effect on basic system
functions, characteristics or installation.

In-Flight Weight and Balance: The system shall accept inputs such as fuel
flow, fuel quantity and fuel transfer monitors and angle of attack or pitch
attitude from Navigation System and calculate and display inflight weight
and center of gravity based upon the last static reading.

In-F]i%ht FuetYsage—Panning—Tthe—system—shat—forecast—theeffect on
aircrafft weight and balance due to a proposed fuel usage or transfer
schedule.

Remote PDisplays: The system shall provide remote displayls) of aircraft
weight fand balance.

Tail Tip Audible Alarm: The system shall provide-a signal for am audible
alarm tp indicate a potential aircraft tail tipJcondition. In cargo,
convertfible or Combi aircraft the. same alarm sigrnal shall provide a
resettaple output signal to interrupt power*to aircraft cargo loading
systems|

Flat Tijre or Strut Indication: The system shall provide an indi¢ation or
method pf sensing aircraft flat strut or low tire pressure condition.

Hard Lapding Indication: The system shall provide a resettable jndication
of any [landing which experiences landing loads equal to or exceeding that
specified as a hard Tanding'for a particular aircraft.

Preset Weight and Balance Limits, Remote Display: The system shall indicate
when preset weight and balance Timits are met, or exceeded, on rémote
display units.‘

AIDS Qugput: -The system shall provide signals to an Airborne Integrated
Data Syptem/(AIDS) or flight recorder. Signal values shall be in accordance
with the requirements of a particular AIDS system or ftight recorder, but in
any eveptZcompatible with ARINC 573 and 717 specifications.

Degrade Mode: Maintain degraded capability within accuracy limits of 2.0%
of actual weight or MAC in the event of one or more sensors failure by
providing complementary replacement sensors. Maintain equivalent degraded
capability in the event of failure of one of any redundant/duplicated system
component. Provide positive indication at the display unit that the system
is operating in the degraded mode.



https://saenorm.com/api/?name=ace36ac9e39853414e18bffd5d512acb

SAE  Arp 14097 Page 8

F

5.10

5.11

Printed Display: The system shall be capable of providing final weight and
balance data to an on-board printer, or of transmitting this information to
a remote printer through ACARS, AIRCOM or equivalent data transmission
systems.

Lateral Center of Gravity (If not a basic requirement): The system shall
determine the lateral center of gravity of the aircraft throughout a
symmetrical envelope 10% greater than the aircraft certified lateral center
of gravity 1imits and shall display lateral center of gravity within 3% of

the aircraft lateral center of gravity range,

PART II: CLASS II ON BOARD WEIGHT AND BALANCE SYSTEM

6. CLASS I|I SYSTEMS REQUIREMENTS: The system shall determine actudql aircraft

w

6.1

eight [ndcenter of gravity location as follows:

Range pf Operation:

6.1.1

6.1.2

6.2

weiJgggz The system shall detemmine and display the aircraft weight at
eas[t throughout a range from 10% less than aircraft empty weight to 15%

greater than maximum taxi gross weight. Overflow indication |shall be

provided if calculated weight exceeds maximum displayable valjue.

Center of Gravity: The systemshall determine and display the aircraft

center of gravity location(throughout a system range determined as follows:

Detemine aircraft maximum center of gravity range expressed [in Percent of
Re felrence Chord such:as Mean Aerodynamic Chord (MAC) or equivalent by

aircfraft 1imit forward by an amount equal to 50% of the aircraft range, or
20% MAC forward.of the forward design limit, whichever is funther

forwlard. Extend most aft aircraft 1imit aft by an amount eqyal to 50% of
phe ircraft range, or 20% aft of the static aft tipping point, whichever

fght and

6.2.1

6.2.1.

6.2.1

center of gravity 1ocatlon on the ground in at least the taxiing mode or
preferably both the taxiing and the static modes, and shall provide
compensation means for the following factors.

Automatic Compensation:

1 Plus or minus 50% variations of normal landing gear oleo strut pressure
for any permissible degree of strut extension.

.2 The system shall provide steady weight/center of gravity location
indications under wind gusts up to a minimum +10 kt differential.

@
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.2.1.3 Any effect of loading or unloading aircraft, or transfering load or fuel

on board.

.2.1.4 Other compensation factors may be taken into account by prov

correction charts or equivalent means, but may also be taken
account automatically if the system design allows it without
cost or complexity.

.2.2 Compensation by Correction Chart or Other Means:

.2.2.,2 Ai
.2.2.3 Lang
.2.2.4 Ai

raft ground handling attitude excur;ion.

raft brakes locked or released.

raft brakes temperature between ambient ard 20°C above m
erature permitted for dispatch.

.2.2.6 Any| combination of operating engines from zero to ground tax

maneuvering thrust, over the aircraft's approved range of ai

.2.2.7 Landing gear tilt hydraulic system on or off,

.5. 1.

ing gear steering set for zero to minimum turning radius{

iding
into
additional

.2.2.1 Any combination of ramp s]ope§ up to 3%, aircraft pi@ch and/or roll

nge of

aximum

ichever is

j ing/
rport

Accuracly: The system shall be capable of determining and displaying actual

weight and center of gravity within +2.0% of aircraft m
pight and +3.0%-of Reference Chord (MAC or equivalent).

Response Timé:" The system shall respond to a command to continu

display| weight and center of gravity location within 1-minute af
self-test. -

ximum taxi
s an
dard

busly
ter initial

System Components: The system shall consist of the minimum comp

required to perform the functions defined by this ARP. A typica
consist of four, normally unduplicated, subsystems plus connecti
cabling: the Display Unit, the Computer Unit, the Calibration U
Sensors. No external equipment, ramps, stabilizer or temporary

aircraft-to-ground supports shall be required.

aircraft weight to nearest 100 1b or 100 kg for aircraft wit
taxi gross weight below 100,000 1b or 100,000 kg, or to near

onents

1 system may
ng lines or

nit and the

1 Display Unit: The unit shall display a continuous digital readout of

h maximum
est 1,000 1b

or 1,000 kg for aircraft with maximum taxi gross weight over 100,000 1b
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6.5.1.1 Display Unit (Cont'd.):

6.5.1.2

6.5.1.3

6.5.1.4

or 100,000 kg, in 3 lighted digits of 0.25 in. (6.4 mm) minimum size.
It shall display a continuous digital readout of aircraft center of
gravity Tocation to nearest 1% of Reference Chord (MAC or equivalent),
in 2 lighted digits of 0.25 in. (6.4 mm) minimum size.

The readout shall be visible in conditions of full suniight to total
darkness. Display unit lighting intensity shall be controlled by normal
cockpit instrument 1ighting controls, unless individual controls are
prévided.

The display unit shall contain all controls necessary to’) operate and
se]f-test the system. The display unit shall provide.separate
indication when preset weight and center of gravity Yocatiop limits are
ex¢eeded, if this option is exercised (see paragraph 7 beloyw).

The display unit location actuation and integration into fljght deck
controls shall comply with SAE ARP 268F (S-7 Committee) req(iirements.

Computer Unit: The computer unit shall-perform the operatipns required

the system functions. The unit shall have provisions for signal

puts to additional remote display units and signal outputs when

set weight and center of gravity limits are exceeded. The computer
11 provide at the display unit or through a centralized display

tem a malfunction warning‘indication whenever a system failure

urs. It shall include ¢ontrols or provisions for malfungtion trouble
oting. The unit shall-have provisions for ARINC 429 outputs for use
external monitoring-equipment such as AIDS.

shall be possible to replace the computer unit without requiring
tem recalibration,

sors: The sensors shall detect changes in aircraft weight and
jtude ‘and transmit them to the computer unit. Number, mpunting and
ation of sensors shall be determined by the specific airgcraft and
temdesign. Devices to overcome landing gear system frigtion if

i i i the sensor

subsystem,

Calibration Unit: A1l calibration data shall be stored in a calibration

unit, which shall remain with the aircraft when other components are
replaced, to prevent the need for recalibration. The calibration unit
shall contain the controls necessary to adjust the system to read within
the specified accuracy limits on a particular aircraft. These controls
shall be protected from unauthorized or inadvertent use.
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6.5.2 Component Dimensions, Compatibility and Interface: The OBWBS components

shall meet the dimensions, compatibility, interface and interchangeability
criteria set forth in ARINC/AEEC 737 specification.

6.5.3 Power Supply Requirements: The system shall operate from aircraft

electrical power. The system shall also
powered from a ground power source, and shall continue to operate without
interruption after normal system transients or power interruptions (e.q.
changeover from ground power to aircraft power).

6.5.4 Weigh

maint
weigh

6.6 Environ

lenance and reliability requirements.
t, less connecting lines or cables,

mental and Functional Requirements:

require
N° DO-1
Electrg

6.6.1 All ¢
6.6.2 All ¢
requ]

6.6.3 All (

ments of Radio Technical Commission

Humi @i ty" requirements.

6.6.4 All q

comp
chap
requ

operate when the aircraft is

Design objective-0f| the system
shall not exceed 30’ 1p (13.6 kg).

The system shall meet the
for Aeronautics (RTCA) Document

60A, "Environmental Conditions and Test Procedures for Aifrborne
nic/Electrical and Instruments", dated 25-Jan. 1980 as folllows:

omponents within the pressurized fuselage shall meet DO-160A
equipment class A-2 requimments for temperature and altitude.

ther components shall meet DO-160A equipment class D-2 and E-2
rements for temperature and altitude.

omponents shall meet the .réquirements for DO-160A categony B "Severe

omponents shall meet_all other DO-160A requirements except that
nents within the pressurized fuselage are exempt fron D04160A

er 10, "Water Proofness", and D0-160A chapter 11, "Hydraulic Fluid"

rements.

6.6.5 The system shall withstand an aircraft weight range from zero weight to
greater_than maximum taxi gross weight, without damage on loss of

150%
cali
the

part

ration. The sensors shall be capabl

e of withstanding without damage

trésses resulting from the maximum hard 1anding specifieq for a

cilar aircraft type.

6.6.6 The system shall withstand center of gravity range 100% greater than
aircraft ground operating cg range without damage or loss of calibration.

6.6.7 Cyclic Loading: The sensors shall withstand, without damage or fatigue,

the stresses and deflections of the landing gear during take-off, landing,
taxi, braking and loading operations for a period equal to 15,000 Tanding
cycles or a predicted number of cycles compatible with 10,000 flight

hours, whichever is the larger.

The sensors shall be capable of

withstanding at least 150% of aircraft maximum taxi gross weight.
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6.7 Maintainability and Reliability:
6.7.1 Construction: Standard parts, fittings and fasteners shall be used
» wherever possible.
6.7.2 Component Replacement: No special tools shall be required to remove and

6.7.3

6.7.4

6.7.5

6.7.6

6.7.7

7. CLASS IT SYSTEMS OPTIONAL FUNCTIONS:

replace system components, except that special tools may be required for

senso

r mount installation. System component replacement shall

minimum displacement of other aircraft systems or components.
a design objective to be able to replace any system component, adjust as

required, and test the system within one hour.

design smalt minimize the possibiTTty Of sensor damage during |

repla

Mal fupction Troubleshooting:

cement.

Self-test of the system shall be

accomplished by one person at the display unit.

The computer

require a
It shall be

Sensor and sensor mounting
removal or

shall be

equipped with a test connector or controls for malfunction troubleshooting
of its functions. The system design shall permit ‘Ysolation and testing of
indivjidual sensors. The equipment shall be designed so that flailure: of
the splf-test feature cannot cause the system/to malfunction.

Calibration: The system's components shall” be designed so thalt
calibfation shall not be required at intervals of less than that
equivplent to 10,000 aircraft flight_hours.

Adjusgment: The system shall be -designed so that zero adjustments are
automptically performed on eachflight, or controls are available on the
displpy unit for any required-minor adjustment to the system basic zero
reference. Adjustment procedure must be simple and brief and pust be
accomplished without use of tools.

Operajtional Reliability: The system shall be designed to havel a minimum
dispatch reliability of 95% of operational flight departures, [taking into
accoupt all detected system failures.

Interthangeability: A1l components shall be so designed that fthey can be
intergfhanged with any identical component without adjustment. | Components

tailoped\ for a particular aircraft type shall be interchangeablle with
simil i i ini jusitment of the
system. There shall be no requirement for calibration or recalibration in
either case.

The following options have been

1dentified as potentially desirable additional functions to be individually
specified and mutually agreed upon between manufacturer and user as

required.

Optional functions shall have no adverse effect on basic system

functions, characteristics or installation. Special consideration should be

given to adding no unnecessary sophistication/complexity to a Class II OBWBS.

7.1

Remote Displays:

weight and balance.

The system shall provide remote display(s) of aircraft

~
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7.2 Tail Tip Audible Alarm:

atarm to indicate a potential aircraft tail tip condition.

systems.

7.3 Flat Tire or Strut Indication:

7.4 Hard Landing Indication:
of any [Tanding which experiences landing Toads equal to or excee

specified as a hard Tanding for a particular aircraft.

7.5 Preset
when pr

display

Weight and Balance Limits, Remote Display: The system sh
eset weight and balance Timits are met, or exceeded, on n
units.

7.6 AIDS Output: The system shall provide signals t0)an Airborne In
Data System (AIDS) or flight recorder. Signal ‘values shall be i
with tﬂe requirements of a particular AIDS system or flight reco

any event compatible with ARINC 573 and 717 ‘specifications.

PART III. CLASS III ON BOARDZWE IGHT AND BALANCE SYSTEM

8. CLASS II

center o

I SYSTEMS REQUIREMENTS::The system shall determine actua
f gravity location as follows:

8.1 Range o

center

f Operation: Thelsystem shall determine and display the
DT gravity location throughout a system range determined

Determi
Re feren
subtrac
aircraf
20% MAC

he aircraft.maximum center of gravity range expressed in

ce Chord-such as Mean Aerodynamic Chord (MAC) or equivale
ting most forward Timit from most aft Timit., Extend most
t 1imit forward by an amount equal to 50% of the aircraft

The system shall provide a signal for an audible
In cargo,
convertible or COMBI aircraft the same alarm signal shall provide a
resettable output signal to interrupt power to aircraft cargo Toading

The system shall provide an indication or
method of sensing aircraft flat strut or Tow tire pressure condition.

The system shall provide a resettable indication
ding that

@11 indicate
emote

tegrated
n accordance
rder, but in

| aircraft

Bircraft
s follows:

Percent of
nt by
forward
range, or
r forward.

forward of the forward design 1imit, whichever is furthe
Extend i imi

8.2 Mode of Operation:

both the taxiing and the static modes, after the actual aircraft
weight, as determined by standard weight and balance computation
(final loadsheet) is entered into the computer unit.
shall be provided for the following factors:

‘ 8.2.1 Automatic Compensation:

the aircraft

range, or 20% aft of the static aft tipping point, whichéver is further aft.

The system shall determine the aircraft center of
gravity Tocation on the ground, in at least the taxiing mode or preferably

gross
procedures

Compensation means
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under wind gusts up to a minimum +10 kt differential.

.2.1.2

fuel on board.

The system shall provide steady center of gravity location indications

Any effect of loading or unloading aircraft, or transferring load or

System Components:

or roll
nge of

ichever is

iing/
rport

b strut

ying actual

ord (MAC or

nteed within
pight

pusly

.2.1.3 Other compensation factors may be taken into account by providing
correction charts or equivalent means, but may also be taken into
account automatically if the system design allows it without additional
cost or complexity.

.2.2 Compepsation by Correction Chart or UOther Means:

.2.2.1 Any|combination of ramp slopes up to 3%, aircraft pitch and/
attjtude changes up to 3 deg in excess of the established ra
air¢craft ground handling attitude excursion,

.2.2.2 Airgcraft brakes locked or released.

.2.2.3 Lanfling gear steering set for zero to minimum turning radius|

.2.2.4 60 kt. wind, or aircraft maximum ground operations limit, wh
lTower, through an azimuth of 360 degrees.

.2.2.5 Any|combination of operating engines from zero to ground tax
maneuvering thrust, over the aircraft's approved range of ai
eleyation.

.2.2.6 Plug or minus 50% variations of normal nose landing gear ole
pregsure for any permissible degree of strut extension.

.3 Accuracy: The system(shall be capable of determining and displa
aircraff center of gravity location within +3.0% of Reference Ch
equivalent). As an'objective, the above accuracy shall be guara
+2 stanflard deviations, under the assumption of an exact gross w
entered| into _the’ computer.

.4 Responsg Timé: The system shall respond to a command to continu
displaylcenter of gravity location within 1 minute after initiall

self-test.

The system shall consist of the minimum components

required to perform the functions defined by this ARP. A typical system may

consist of four unduplicated subsystems plus connecting lines or cabling:
the Display Unit, the Computer Unit, the Calibration Unit and the Sensors.
No external equipment, ramps, stabilizer or temporary aircraft-to-ground

supports shall be required.

.5.1

Component Description:
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8.5.1.1 The unit shall display a continuous digital readout of

Disg1a¥ Unit:
aircraft center of gravity location to nearest 1% of Reference Chord
(MAC or equivalent) in 2 lighted digits of 0.25 in. (6.4 mm) minimum

size.

In addition, it shall provide a means of entering the actual

aircraft

gross weight, as determined by the final loadsheet, into the system, and
provide digital readout of the entered aircraft weight to nearest 100 1b
or 100 kg for aircraft with maximum taxi gross weight below 100,000 1b
or 100,000 kg, or to nearest 1,000 1b or 1,000 kg for aircraft with

8.5.1.2

8.5.1.3

ma s 3 n 3 lighted
digits of 0.25 in. (6.4 mm) minimum size.

Tha readout shall be visible in conditions of full sunlight [to total
datkness. Display unit lighting intensity shall beccontrolled by normal

vided,

this option is exercised (see paragraph 9 below).

puter Unit:
the system functions.

set weight and center of gravity limits are exceeded.
11 provide at the display unit or through a centralized g
tem a malfunction warning indication whenever a system f3
urs. It shall include controls or provisions for malfung
ubleshooting.

It|shal) be possible to replace the computer unit without re
system~recalibration.

display unit location, actuation and integration into fl
trols shall comply with SAE_ARP 268F (S-7 Committee) reqdirements.

kpit instrument 1ighting controls, unless individual controls are

display unit shall contain all controls)necessary to opegrate and
f-test the system. The display unit shall provide separgte
jcation when preset center of gravity-location 1imits are

exceeded,

ight deck

The computer unit shall perform the operatigns required
The unit may have provisions for gignal

puts to additional remote display units and signal output
™

s when

e computer
isplay
ilure

tion

quiring

Sensors:
Tanding gear load and transmit them to the computer unit.

mounting and location of sensors shall be determined by the
aircraft and system design.

The sensors shall detect changes in aircraft attitude and nose
Number,

specific

Devices to overcome landing gear system

friction if required and attitude sensors shall be considered a part of

the sensor subsystem.
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