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1.3 Other Parame

ters:

The following is a listing of other parameter inputs which can augment and modify the altitude
alerting system in its operation at various levels of flight altitude and landing approach altitudes.

Angle of A

Altitude Rate of Change

ttack

Radio Altitude

Airspeed

Mach Nu

Flap Posit
Landing G
Minimum

1. Cat.ll
2. Cat. Il
i. Auto Land
J.  Automatic
k. Altitude Fu

Se@meaoooTy

I. Altitude Rate of Change via INS System

1.4 Purpose:

This ARP estg
when used as
control, but nd

2. APPLICABLE D

The following pu
of SAE publicat
on the date of th
references cited
however, supers

inimum/Maximum
ber Minimum/Maximum
on
ear Position
Decision Height
Series
Series
System
Flight Control and Stability Augmentation Systems
nction Inputs via a C.A.D.C. System

blishes an industry recommended practice for altitude warning devig
an alerting device related-toaltitude information normally used for a
t including the remote sources of such information.

OCUMENTS:
blications form»a part of this document to the extent specified herein

ons shall-apply. The applicable issue of other publications shall be t
e purchase order. In the event of conflict between the text of this do

es and systems,
rcraft height

The latest issue
ne issue in effect
cument and

herein, the text of this document takes precedence. Nothing in this

document,

bede’s applicable laws and regulations unless a specific exemption hars been obtained.

2.1 SAE Publications:

Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

ARP461B
ARPS582A

ARP798
ARP4102/4

Synchros

Lighting, Integral, for Aircraft Instruments: Criteria for Design of Red Lighted

Instruments

Design Criteria for White Incandescent Lighted Aerospace Instruments

Flight Deck Alerting System
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2.2 RTCA Publications:

2.3

3. GENERAL RE(Q

3.1

3.2

3.3

3.3.1

3.3.2

Available from RTCA Inc., 1140 Connecticut Avenue, NW, Suite 1020, Washington, DC 20036.

Environmental Conditions and Test Procedures - RTCA Document No. DO-138, June 27, 1968

Other Publications:

Available from
20402.

Altitude Refer
Airspeed Refg

Acceptance C

These are tes
acceptability d

Qualification (

These are tes

guality of the design and manufacture\of aircraft instruments. Reference to paragr

Materials and

Materials: N
suitable and

Workmansh
manufacturi

the Superintendent of Documents, U.S. Government Printing office,
ence - U.S. Standard Atmosphere 1962

rence - NASA TN-D822 Tables

UIREMENTS:

riteria:

I requirements related to aircraft instruments and are used to establis
f each instrument. Reference to paragraph 6.

Criteria:
I requirements related to airfcraft instruments and are used to genera
\Workmanship:
laterials should be of a quality which experience and/or tests have dg

reliable foruse in aircraft instruments.

ng-practice.

Washington, DC

h the individual

ly establish the
hph 7.

monstrated to be

jp: Workmanship should be consistent with high grade aircraft instrument
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3.4

3.5

3.6

3.7

3.8

3.9

Identification:

The following information should be legibly and permanently marked on the instrument or nameplate
attached thereto:

SAE ARP

Name of instrument

- (show number and revision letter)

Manufacturer’s part number

Manufacty
Manufacty

Rating (el
Aircraft ide
Environmg
Weight

T TTe@meaooTy

Compatibility

Both self cont
this ARP. Cof
shall be identi
practice.

Interchangeakh

Instruments a
shall be direct

Environmental Conditions:

The following
as specified in
capable of its

Altitude Range, operational signal levels and other input parameters (if,applica

rer's serial number or date of manufacture
rer's name and address

pctrical, vacuum, etc., if applicable)
ntification (if applicable)
nt Category - See code in RTCA DO-138, Appendix B

pf Components:
hined and remote components of an Altitade Alerting Device or Syste

nponents that are individually acceptable but require matching for pr
ied in a manner that will assure performance to the requirements of tf

ility:

nd components which are identified by the same part number in accg
y and completely/interchangeable, as defined by 3.5.

conditions-have been established as design requirements. Tests sho
paragraphs 6 and 7 to insure compliance with this ARP. The instrur
ntended function throughout the environmental conditions set forth, g

Dle)

n are covered by
hper operation
is recommended

rdance with 3.4

uld be conducted
nent should be
nd the conditions

selected shou

JL (] 1 (] H L. H H
o-oetectared-asoperatmgimttations:

Interaction Provisions:

Operation of the instrument shall not adversely affect interconnected instruments or systems.

Self Generate

d Signals:

The generated signals should be capable of operating alert signals in accord with ARP450C, Flight
Deck Visual, Audible and Tactual Signals.
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3.10 Test Provisions:

3.11

3.12

3.13

3.14

As installed on the aircraft the device or system shall have the capability of being tested, without the
usage of special test equipment, to assure that the essential alerting signals are properly operating.

Explosion Cat

egory:

The instrument component, when intended for installation either in uninhabited areas of non-

pressurized a
explosion whg
pressurized a

Fire Hazard:

The instrumer
malfunction ol
component co
materials sho
such corrosio
toxic gases or
liberated unde

Radio Interfer

The instrumer|
frequencies u
equipment ins
when tested p

11. Audio-Fre
12. Audio-Fre
13. Radio-Fre

rcraft or in non-pressurized areas of pressurized aircraft, should not
n operated in an explosive atmosphere. Instruments intended form
ea only need not be tested for this category.

t should be so designed as to safeguard against hazards to the aircr,
failure, and the maximum operating temperature or surfaces of any

Id be non-combustible and should not liberate gases or fumes which
as to cause malfunction of equipment @r.discoloration of dials or ing
fumes that are detrimental to performance of the aircraft, or health g
r the operating conditions specifiederein.

eNnce:

t shall not be a source of objectionable interference under operating
bed on the aircraft, either by radiation, conduction, or feedback in any

er the procedures of RTCA Document DO-138, paragraphs:
guency Conducted Susceptibility Test

guency*Conducted Susceptibility Test
guency Susceptibility Test

cause an
bunting in a

Aaft in the event of
nstrument

ntacted by combustible fuel or vapor should not.exceed 200 °C due t¢ self-heating. All

!

can result in
icia, nor should
f personnel, be

conditions at any
electronic

talled in the same-aircraft as the instruments, and capable of perfornjing as required

Appendix A S

(] (] | — H H £ C H D (M | — | — L (]
ancaras o EMsSsron o Spartots Radto FrequencyEnergy(Conauc

Interference) and Associated Test Procedures

Magnetic Effect:

ed and Radiated

The magnetic effect of the instrument shall not adversely affect the performance of other instruments
installed in the same aircratft.
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3.15 Dielectric:

Each instrument shall be capable of meeting the dielectric requirements of 6.1. This requirement is
for electrical isolation only and shall not be impressed on circuits where the potential will appear
across elements such as windings, resistors, capacitors, etc.

3.16 Power Loss:

Means shall b
operation of th

4. DETAIL REQUI
4.1 Instrument M4

4.1.1 Dial Finish:

E incorporated in the instrument to alert the user of loss of power esg
e instrument or the effect thereof.

REMENTS:
Irkings:

Matte white or other approved color material which'is applied to grac

numerals, p
should be ¢

4.1.2 Visibility: The indicating means (indices, pointe¥s, counters, etc.) used for altitud

binters, indices, or other means from which quantitative information i

ential to the

uations,
5 to be read

nspicuous. The background for all surfaces-from which operating information is read
(dials, drums, tapes, etc.) should be non-reflecting contrasting color.

e preselect and

baro set if rdquired, should be clearly identifiable from all points within a space defined by a surface

generated by lines making angles of at least 30 degrees with a perpendicular to th
and diverging from the perimeter of thefinstrument window aperture. The distand

indicating m

4.1.3 Graduations
than 100 ft f
not greater t
numerals to

4.1.4 Preselected

ans and its cover glass.should be a practical minimum.

and Numerals: Ineremental markings should be provided at interva

e display surface
e between the

s of not greater

pr setability and for devices with a self-contained baro setting, incre

ental marking of

han .01 inch«Hgand/or 0.5 millibars are required. The display should|include sufficient
permit quick-and positive setting of discrete altitude levels, and baro getting if required.

Altitdde Setting: Incremental numerals or markings shall be displaygd at intervals of

not greater tIhan 1000 ft of indicated altitude; with a setability of 100 ft of indicated altitude.

4.1.5 Instruments With Self Contained Barometric Setting: Incremental marking or numerals of the
barometric setting shall be displayed at intervals not greater than .02 inch of Hg and/or 1 millibar

with a setab

ility of .010 inch of Hg and/or .5 millibar.

4.1.6 Selected Altitude Display: Where mechanical means are used to display the select altitude setting,
relative motion of the index with respect to the scale (either the index or the scale may be the
moving element) should be clockwise, up or to the right for increasing function except that the
relative motion of counters with respect to the window should be downward for increasing value.
The display of the preselected altitude setting should be barometrically corrected altitude.
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4.1.7 Barometric Setting Display (If Present): Rotation and/or setting of the barometric inputs, where
required, should not cause the altitude setting to change its indicated value, nor should the setting
of the selected altitude cause the barometric settings, when present, to change its value.

4.1.8 Flag Warning: When warning flags are used they should be a minimum of 1/16 of a square inch in
area and should be visible for warning within the requirements of 4.5.

4.1.9 |Integral Lighting (When Present): White internal lighting should be in accordance with ARP798,
Design Critgria for White Incandescent Lighted Aerospace Instruments.
Red integral lighting should be in accordance with ARP582A, Lighting, Integral, fpr Aircraft
Instruments| Criteria for Design of Red Lighted Instruments.

4.1.10 Instrument Title: The instrument title, when used, should be the,same approximate size but not
larger than the numerals. The title may be of the same finish as{the numerals.

4.1.11 Multiple Modle Indications: Where an instrument has more.than one mode of opgration, means
should be provided to indicate the mode of operation being used.

4.1.12 Relative Motion Counter (When Used): Relative motion counters with respect to[the window shall
be downward for increasing value.

4.2 Knobs:

Rotation of knpbs should be clockwise_ for increasing function.
4.3 Barometric Sylstem:
4.3.1 For devices

with self-contained pressure altitude information, a barometric setting means should

4.3.2

4.3.3

4.3.4

be provided
minimum ra
should be p

which will-permit the device to be set to any ambient barometric pres
nge of 28:1 to 31.0 inches of Hg and/or 951.5 to 1050.0 millibars. A
ovided which will prevent an incorrect operating of the altitude alertir

ture throughout a
safety feature
g system when

the baro setfing mechanism exceeds its barometric pressure setting limits.

For devices receiving remote pressure altitude information, a barometric setting means should be
provided as detailed in 4.3.1 when the remotely supplied pressure altitude information has not
been compensated for barometric setting and is referenced solely to a pressure of 29.921 inches
of Hg and/or 1013.2 MB for O feet pressure altitude.

For devices or systems receiving remotely supplied altitude information which is already corrected
for barometric setting, or in the case of radio altitude or radar, no additional baro setting system
should be provided.

Interaction: Means should be incorporated to prevent the barometric setting system adjustment as
defined in 4.3.1 and 4.3.2 from causing an additional requirement for adjustment of the altitude
preselect level.
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4.4

4.5

4.6

4.7

4.8

Case Over Pressure:

(For devices or systems containing pressure altitude sensing members.) The case should withstand
a positive external differential pressure of 26 inches Hg.

Failure Monitoring:
When remote altitude and/or barometric signal sources have failure monitoring of these signals, the

Altitude Alerting Device should indicate in a positive manner that such signal source are no longer
valid for propgr operation of the altitude alerts.

Fail-Safe Proyisions:

No single failyre or malfunction of the device should introduce unsafe tfansients tolassociated
interconnected instruments or systems.

Synchro Reqyirements:

The synchros|if used should be in accordance with the characteristics specified in ARP461B,
Synchros.

Solid State Dgtection and Logic:
The use of Sglid State Detection and Logicissadvocated. Attention is called to the|manufacturers to

assure that sdlid state detection and logic.is designed and tested in such a mannef that failure of
component sgctions is detectable and.provide for a fail operational alerting system

4.8.1 Derating of Components: When solid state components are in use adequate derating of active

4.9

4.10

411

elements shpuld be applied(to assure long life and minimum heat rise. Special aftention should be
given to conpponents which-remain on at periods when no alerting signals are generated.

Digital Altitudg Information:

Digital altitudg information shall have a minimum resolution of 100 ft per bit.

Relays and Switches:

The use of electro-mechanical relays and switches should be kept to an absolute minimum and
should be used primarily for terminal outputs or operational mode switching when high current
requirements dictate.

Alerting Signals Operating Requirements:

The instrument shall generate signal to operate alerts relative to the preselected barometrically
corrected altitude level as specified in 6.6.
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4.12 Minimum Operating Rate:

The instrument shall be capable of generating the required signals for operation in accordance with
4.11 when the altitude signal input is changing at a rate of 10,000 ft per minute.

4.13 Radio Altimeter Altitude Signals (If Used):

The Altitude Alerting System should accept signals from the Radio Altimeter below 3,000 ft AGL.
These signals|shall be used to limit the operation of the Altitude Alerting Device balsed on pressure
altitude input. | Signals generated via the Radio Altimeter should control the output [signals of the
Altitude Alerting System below 3,000 AGL.

4.14 Remotely Supplied Altitude Signals:
Remotely supplied altitude information shall be any of the following:

a. Indicated @ltitude (barometrically corrected).
b. Pressure altitude (0 feet datum at 29.921 inches Hg absolute).
c. Radio altithde (for altitudes below 3,000 feet AGL)

4.15 Servo Supplied Information:

4.15.1 Altitude Chj‘nges: The servo supplying the-altitude information shall be capable pf following input
altitude chamge of at least 10,000 ft per(minute with a maximum lag of 50 ft at the output altitude
signal.

4.15.2 Servo Performance (Electricaltnstruments): The damping ratio specified shall b¢ indicative of
adequate reponse and stable operation of linear servos. Where performance requirements
dictate use ¢f non-linearservos, the damping ratio may vary from that specified, provided
comparable[response-and stability is maintained.

4.15.3 Threshold apd Reseolution: The servo supplying altitude information shall respond to sinusoidal
changes as [specified in 6.10 and 6.11 from -1000 to 50,000 ft, and a change in a1|titude output
signal shall be apparent:

4.15.4 Remote Barometric Setting Information: Information supplied to the instrument from a remote
barometric setting means shall be considered part of the Altitude Alerting System and shall be
included in the alerting signal operating requirements where applicable.

4.16 Prevention of Alert Signals (If Present):

4.16.1 Visual Alert Signal: The visual alert signal should not be capable of being inhibited prior to
generation of such signal and the operation of the visual alert. If such an inhibit signal is present, it
should automatically be removed when the visual alert signal is normally released by attainment of
the preselected altitude level or by selection of a new altitude level or when departure alerting
signals are generated.
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4.16.2 Audio Alert Signal: The audio alert signal shall not be capable of being inhibited prior to the
generation of such signal and the operation of the audio sound generator.

4.16.3 Radio Altitude Alert Signal (If Present): If a radio altitude alert signal is present it should inhibit the
operation of the pressure altitude alert signals below 3,000 ft AGL and be capable of operating at
least one type, either visual or audio alert before or at the attainment of the minimum decision
altitude setting in accordance with the approved operating procedure for the subject altitude

alerting syst
4.17 Select Altitudsg
When means

signals during
removed whe

4.18 Digital Altitude
Digital altituds
5. TEST CONDITI
5.1 Atmospheric
Unless otherw
pressure of af
approximately
atmospheric g
made for the

5.2 Power Condit

Unless otherw
by the manufs

em.

Reset:
Are included in the select altitude set knob operation to inhibit,the gen
the setting of a preselected altitude reference, this inhibit signal shal
N the altitude set knob is at rest at any altitude value.

Information:
information shall have a minimum resolution:ef 100 ft per bit.
ONS:
Conditions:
ise specified herein, all tests required herein should be made at an 8
proximately 29.92 inches:of Hg and/or 1013.2 millibars at an ambien
25 °C and a relative humidity of not greater than 85%. When tests a
ressure or temperature-substantially different from these values, allo
ariation from the specified conditions.

ons:

ise specified herein, all tests should be conducted at the power leve
cturer:

eration of alerting
be automatically

tmospheric

t temperature of
e conducted with
wance shall be

s recommended

5.3 Attitude:

Unless otherwise specified herein, all tests should be conducted with the device in its normal
operating attitude.

5.4 Standard Pressures:

(For devices and systems containing pressure altitude sensing members and/or differential pressure
sensing members.)

5.4.1 Altitude pressure values shall be in accordance with “U.S. Standard Atmosphere, 1962.”

-10 -
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5.4.2 Differential pressure values shall be in accordance with NASA Technical Note D-822 “Tables of
Airspeed, Altitude, and Mach Number based on latest International Values for Atmospheric
Properties.”

5.4.3 Pressure Reference Standard: The reference standard for atmospheric pressure shall be a
mercury barometer or equivalent. The barometer should be maintained in such a manner so as to
assure that the barometer will have repeatability to its calibration standard and to its calibration
data to within £.002 Hg. The readability and setability should be within .001 inch Hg. The user
should maintain records and data to show that the above conditions have been,gomplied with
within intervpls of 3 months or less dependent on usage. The usage of a manemeter or equal
should exhihit the same characteristics as for the atmospheric standard and)shoyld be accordingly
maintained.

5.5 Linear Motion|Vibration:

Vibration equipment should be such as to allow vibration to be/applied along each |of three mutually
perpendicularfaxis of the instrument.

5.6 Vibration During Performance Tests:
Unless otherwise specified, external vibration should not be allowed while accomp|ishing the
performance tests. When this instrument has-an integral vibrator, it should be tested in accordance
with 6.8.

5.7 Barometric Sqtting Scale:

When adjusting the barometric pressure scale to 29.92 inches Hg prior to starting & performance
test, the 29.93 setting should @lways be approached from the low value end of the |baroscale.

6. INDIVIDUAL PERFORMANCE TESTS:

All devices shoyld bédtested in accordance with the following recommended test progedures to show
specific complia1nce with this recommended practice and any additional tests recommended by the
manufacturer.

6.1 Electrical Insulation:
Each device should be tested by the method of inspection listed herein.

6.1.1 Insulation Resistance: The insulation resistance measured at 200 volts DC for 5 seconds between
all ungrounded electrical connector terminals connected together and the metallic case should not
be less than 20 megohms. Insulation resistance measurements shall not be made to circuits
where the potential will appear across elements such as windings, resistors, capacitors, semi-
conductors, etc., since this measurement is intended only to determine adequacy of insulation.

-11 -
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6.1.2 Overpotential: The instrument should not be damaged by the application of a test potential
between isolated electrical circuits and between isolated electrical circuits and the metallic case.
The test potential should be a sinusoidal voltage of a commercial frequency with an R.M.S. value
of five times the maximum circuit voltage, or per 6.1.2.1 or 6.1.2.2, whichever applies. The
potential should start from zero and to increased at a uniform rate not to exceed 100 volts per
second to its test value. It should be maintained at this value for 5 seconds and then reduced at a
uniform rate not to exceed 100 volts per second to zero. Since these tests are intended to insure
proper electrical isolation of the circuit components in gquestion, these tests shall not be applied to
circuits whefe the potential will appear across elements such as windings, resistgrs, capacitors,
semi-condugtors, etc.

6.1.2.1 Hermetica'r‘lly sealed instruments should be tested at five times the maximum cifcuit voltage up to
a maximuim of 200 volts R.M.S.

6.1.2.2 Circuits that operate at potentials below 15 volts should not bé&(subjected to ovérpotential tests.

6.1.2.3 Individual putput signal leads may be specified by the manufacturer to be deletgd from the above
over-potential test when such a signal output will be subject to destruction by the test (i.e., solid
state circujts).

6.2 Leak Test:
(For device orsystems with self-contained pressure sensing elements.)

6.2.1 Static Presspre: The Pitot and/or static pressure ports should be tee connected {o the master test
equipment gnd to a source of vaguum. The total volume including the instrumenf under test shall
be 100 + 10(cubic inches. Anrabsolute pressure shall be applied to the pressure|connections in
accordance [with Table 1. The Source should then be sealed off for a period of 1 minute during
which time the difference.between the readings of the master test equipment sholild not change by
more than the tolerance specified in Table 1.

NOTE: Thefmal‘equilibrium should be maintained while performing this test.

6.2.2 Total PressuretfAppticabtey—FhePitot pressureport-shoutdbeconnectedtothe master test
equipment and to a source of pressure. The total volume including the instrument under test
should be 100 + 10 cubic inch. A pressure approximating the maximum total pressure to be
sensed should then be sealed off for a period of 1 minute during which time the master test
equipment should not change by more than 0.03 inch.

12 -
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6.3

6.4

TABLE 1 - Static Pressure Leak Test

Hermetically S

Hermetically dealed components should be tested for leaks by a mass spectromete
the helium typle or equivalent. The leak rate should not exceed0.0434 micron cub

per cubic inch

NOTE: A micf|
presspre of a 1 cubic foot volume by the amount of 1 micron one millionth

mercy

Power Loss:

Means should

available for proper operation. Such'means should indicate this loss in a positive 1
to the importahce of the loss, i.e.Sif\performance is degraded but usable a flag shal

the instrumen

Altitude Test

Range Altitude Tolerance
Feet Feet Feet/Minute

50,000 25,000 50

80,000 40,000 80

ealed Components (If Applicable):

of filling gas at a pressure differential of one atmosphere.

on cubic foot/hour leak rate is defined as'that gas leakage which wo

ry in 1 hour at a pressure differentialof one atmosphere.

be incorporated in the instrument to indicate when adequate electro

is unusable, readability should be noticeably impaired by the warnin

r leak detector of
c foot per hour

uld change the
Df a meter of

hic power is not
nanner according
| be adequate. If
g device.

-13-
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6.5 Balance Error:

6.6

6.6.1

6.6.2

The instrument should be subjected to tests in each of the following attitudes, with inputs as required
for the specific device:

1. Normal op

erating position.

2. Instrument positioned clockwise around its X (longitudinal) axis, 90 degrees from its normal

position.

3. Instrumen
position.

4. Instrumen
normal po

5. Instrumen

that its dia] is up.

6. Instrumen

that its dia] is down.

A change in @
(item 1 above
equivalent 10
from 11,000 ft

Alert Signal P

The instrum
herein when

positioned clockwise around its X (longitudinal) axis, 180 degrees fi
positioned counterclockwise around its X (longitudinal) axis, 90 deg
Sition

positioned about its Y (lateral) axis, 90 degrees from its normal ope

positioned about its Y (lateral) axis, 90 degrees from its normal ope

erting signal levels from thaose ebtained when tested in the normal p
should be considered “balance error.” The maximum deviation shou
feet of altitude change at levels below 10,000 ft, 30 feet of altitude c}
through 40,000 ft, and 50 feet at levels from 41,000 ft to 80,000 feet

prformance:

ent shouldbe capable of generating the required signals for operatio
the altitude signal input is changing at a rate of 10,000 ft per minute

The actual g

eneration of alerting signals relative to the selected altitude level shq

om its normal

rees from its

fating position so

fating position so

Dsition
Id not exceed the
ange, at levels

h as specified

uld be within the

requirement

£ o () Lal " 1 Y 1 PRGN Y F-F WD D |
Ul STLUUTT, al'tt STTOUIU TTUT ULLUT CIUSCTT LU U STITUITU dIlituucT ITV

the system'’s operational correspondence as defined by the user of the system.

than 150 ft plus
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6.6.3 Several preselect altitude settings within the altitude range of the instrument should be tested. The
alerting signal operating points should be those set forth on the identification plate (reference
paragraph 3.4.f) relative to the preselect altitude level of the device. The instrument should
generate signals to operate alerts relative to the preselected barometrically corrected altitude
levels within the parameters specified herein (paragraphs 6.6.2 thru 6.6.5) when an ideal altitude
input is presented to the instrument. The operation of the generated on/off signals should be within
100 ft or 10%, whichever is greater, of the alerting signal operating points specified by the
approved procedure. This tolerance (100 ft or 10%) includes switch point hysteresis, at a

6.6.4

6.6.4.1

6.6.4.2

6.6.4.3

6.6.5

6.6.6

6.6.7

maximum 3
plus or minu
specified by
applied to a
should meet

) feet, repeatability, and self contained barometric settings means at
s 25 ft (if present), when the instrument is mounted and is used;in‘th
manufacturer and as defined in RTCA DO-138. When ideal,pressur
self-contained Altitude Alerting Device relative to the preselect altitug
the same accuracy plus the approved tolerances for the‘self-contain]

sensing means.

Approaching

A signal s
550 ft befq

the Preselected Altitude Level:

hould be generated, to operate a visual alert\iot further than 2,500 ft
re the attainment of the preselected altjitade level, for both ascending

towards the selected altitude level. The generated signal for the visual alert shd

at least 40

A signal s
150 ft befa

0 ft as the aircraft approaches the;preselected altitude level.

nould be generated to operate an audio alert not further than 2,500 ft
re the attainment of the preselected altitude level, for both ascending

towards the preselected altitude level.

The gener
sound ger

Departing th
generated fq
operational

should indic

ated signal for the—audio alert should remain on for sufficient time to
erator.

e Attained Preselected Altitude: Signals for visual and/or audio alert
r departures from the attained preselected altitude level based on th
brocedure for that device and as specified. These signals should op4

A maximum of
P environment
e values are
e setting, it
ed pressure

nor closer than
and descending
uld remain on for

nor closer than
and descending

bperate an audio

5 should be
e approved
prate alerts which

hte-departure from the attained preselected altitude.

Scale Error 25 °C (Synchro): Instruments that require synchro signal inputs for operation should
be tested at sufficient number of test altitude settings to insure compliance with the specified
tolerances for remote operation.

Scale Error 25 °C (Pressure) - Self-Contained Pressure Sensors: The instrument should be
tested in accordance with the approved procedure for altimeters. When the pressure sensor has
been subjected to a pressure corresponding to a specified test point, a test warning should be
taken by adjusting the altitude preselect level above and below the pressure level or by adjusting
the pressure above or below the altitude preselect level. The tolerance in feet of pressure altitude
at any test pressure within the pressure altitude range of the instrument should not exceed the
tolerance specified for the altimeter plus the bandwidth of warning for altitude hold deviation.
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