{

Ding standards a

rules provides that: “All technical reports
de is entirely voluntary. There is no agre.

gaged in industry or tra

be guided by an

patents which may apply to the su

Section 8.3 of the SAE Technical Board

use by anyone en
to conform to or

£

pproved and practices recommended, are advisory only. Their
y SAE standard or recommended practice, and no commitment
the Board and its Committees will not investigate or consider

t to adhere to an

formulating and approving technical reports,

ey
-

y technical report. In

for infringement of patents.”

ible for protecting themselves against liability

bject matter. Prospective users of the report are responsi

SOCIETY OF AUTOMOTIVE ENGINEERS, Inc.
485 LEXINGTON AVENUE

AEROSPACE

NEW YORK 17, N.Y.

RECOMMENDED PRACTICE

ARP 571A

TNSTRUMENTATION AND COCKPIT CONTROL ARRANGEMENT FOR

ELECTRONIC NAVIGATION AND COMMUNICATION AIDS

lssued 12-15-56
Revised 7-1-62

3
3
3.

PURPOSE:

The purpose of this report is to presént a recommended standard

for the manner in which information from electronic naviagion and communica-

tion aids is portrayed in the cockpit.

It also recommends a standard arrange-

ment for the cockpit controls used to operate and receive information from
this equipment.

The basic factors considered, not necessarily in the order of importence are:

a. Ability of the crew to use the equipment.

b. [ FIeXibIlIity combined Wit safety toprovideoptinm
equipment.

c.| Degree of accuracy necessary.

d.| Simplicity.

e.| Economy of the installation.

gse of the

Sinck all of these items are not always compatible, certain compromises have
been| made. + is desired to obtain the maxifwum possible uge out of the in-

stall
when

abillity of error above an acceptable limit,

SCOPE: The facilities covered in this bulletin are:

a. Navigational equipment which makes use of radio or o

devices.
b. Equipment for weather, surveillance, anti-collision
c.| Alr traffic control equipment.

Led equipment; however, some compromise<in flexibility|may be accepted
the degrce of complication required. for accomplishment creates a prob-

ther electronic

devices, ete.

a.| A1l air-borne cormmnciations equipment both for commpnication within

e

the aircrafs and to points outside the aircraft.

GENERAL ITEMS, ALL EQUIPMIAT:

1  HNorenclature:

l'l

1.2

Wherelthe words "primary" and "secondary" with respect
3
1

to control location

rerused in this proposal, "primary" means readily accepsible and

Secondary - TIEans tit some compronise with—eccessibidtly mey be volerated.

Vhere ebbrevictions are used, they snould follow the SAL aerospace
standard for Standard Cockpit Nomenclature and shall e used in designot~

ing and placarding cquipnent covered by this bulletin,
listings below:

plus the additional

Low Frequency Automatic Direction Finding System.......o...ADF-1
A navigation equipment operating on radio frequencies in the
lov frequency-medium frequency band (100-2000 XC) vhich
provides sutomatic informetion as to the directlon to the-

radio station tuned in.
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VHF Orni-~Range/Localizer. cesseesconceecsanconncensenassssVOR-1
A rodio navigation equipment operating in the VHF frequency
(108-118 MC) band and providing VOR and localizer reception.

Glide SlOpe ReceiVeI‘....-....f..-.......................-.G-S—l
Recelver for reception of the glide slope signals of an
instrument landing system. (329-335 MC)

I‘d{lrkel" Receiver..-.......-...-ao..-.....-....-.-..---..o-["ﬂ\fR-l
Receiver for reception of TSMC marker signals.

Range Recelver.iseescssoocvvocscrsoosssosavecsssseseacsasa U0l
Regeiver for reception of radio range signals in the Jdow
frequency=medium frequency range. (200-LOOKC)

Liocalizer RecCeilveTrecessaessocsccesccsssccscrcasessoraavese lOC-L
Reg¢eiver for reception of the localizer direction
signals (108-112MC) of the Instrument Landidg)System.

LOran. ..C.I...0.......'0...D..0!....'..'!.0.......'..COQLRN-l
A Long Range Navigation System providing fixing through
the intersection of hyperbolic lines(of position.

*LO-Ran[;e Altimeter.........-.....-..-...-........--.-....R/A-LC

v*Hig}l-Range Altimeter...-.............--.--....-..-.-o-.-.R/A—HI
Radarl ‘I..'l'.lllll.l‘l...0....!.;‘..‘l.l.l‘.....ll‘....IER
Alr Traffic Control TranSpPONAeT.seesseeessssosessssssssee ATCTR

VIF Comqrmunications Transceiver (or transmitter plus receiver
Combjned)..all.!..i'......‘lll“....‘.llll'i.l'COOCIOCOVIm-l

VHF Copgrmunications Transmitter Onlyeceesesescecssoseesees VHEL=]

VIH? chluﬂmlicatlons Receiver OI’JJ,V..-..---..............-..VHFR-I

Double Channel Oper2tiON.scecesssoassssssassasseassesassseesDBLC
Double channel operation 1is radio comrmunicatlion where one
frequency 1s used for transmitting and a different one
for recelving. The two frequencies are tied in together
automatically and when the desired. channel is selected,
reception on one frequency and transmission on the
associated frequency is automatic.

Sing].e Chamel Operation‘I0'.‘.Il'I.l.".lll.......l'..'.SGLC
Single channel operation is radio communication where
transmission and reception are on the same channel.

HF Communication Transcelver or Transmitter Combined With

ReceiVeI‘..........-................'...........-....... H:F"l
%¥ABBREVIATIONS FOR BASIC SYSTEM TAKEN FROM'AS"FOR STANDARD COCKPIT NOMENCLATURE
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HF Communication Transmittero.oaaoaooocaooooooooooooooHFT—l

IE‘ Comm’llnication Receiver.OOQQOOQ.‘00..000.0.00000oon.}m‘R“‘l

COCkpiJC LOud Speal{.ero.0'00.0000000000000000onooo....o.SPI{-l

Microphone.¢.........................-................MIC

Headphoneo..o...o.o.00000000‘0000“Ooooooolooooaoooc-cPI{ONE

abin Passenger-Address—System. ey ey A
N terpPhoNEesssessatecnssssssssescecssncsssscanseessiess JNT
ATC Signalling SyStelleeecsescscccosssssssssenemoisess ATCSS
POCaON e sesessssssnsrsonosssseosvsscsssssoscsoessevssseesses CN
VOLUDIC e s s soevssesecssssscscesosasansossssssarssensessesfOL
5QUElChe cascvacoeracrssecssssseseosssisosscacnnsssnnsnes sl
5E1CaLcaseocnsensccsocsesosscsoeassssessencacacacessesPCl

3.1.3 Vhpre more than one unit or indicator is installed, they|shall be

depignated as No. 1, 2, 3, *etc. No. 1 refers to Captain|s side of

the airplane, No. 2 to ce=pilot, No. 3 to F/E. Vhere otl

mepbers involved, it shhll be so specified as NAV. SFK.

3.2 Auxiliary Monitoring Systemns:

-3.2,1 Lopd Speaker:, In addition to head sets, individusl loud
be| installedSfor crew members for the reception of aural

3.2.1.1

An ON=OFF switch shall be provided for each speaker.
levell control shall control the volume of the associate
bide tone shall be provided.

ler Ccrew

speakers nay
signals.

[he a2udio panel
ed speaker,

3.2.1.2 The design and installation shall be such that each speaker is useable

3.2.2 Selcal:

for the full range of movement of the respective seat,

and there shall

be no undesirable interference between speakers when more than one is

ins talled.

A system may be installed for providing visual and aural
indication of a radio call intended for that particular aircraft.

3.2.2.1. Visual indication shall be provided for each receiver for which the

calling system is provided, by an advisory light (of a

color conforming

to ARP L50). Each light shall be located as close as practical to the

respective receiver's frequency selector and/or volume

control.
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3.2.2.2 Aural indication shall be provided by a chime which will sound for

each activation of the selective calling de-coder. A repetitive
chime at a frequency not to exceed l/sec. is permissible. A means

sholl be incorporated for re-setting the system to permit indication

of subsequent calls. The re-set control(s), if manual, shall be
located as close as practical to the advisory light(s).

¢ 3.2.3 Auralert: A system may be installed to provide for the automatic

¢ 3.2.3.1 Activafjion and de-activation of the system shall be possible by

§ 3.2.3.2 The trgnsmission shall consist of at least a distinctive warblipg
audio Yone followed by MAYDAY MAYDAY MAYDAY and the aircraft identi=-

L. CONTROLS:

4,1 Main Contrdl Panel: A main radio control paneél, or group of associpted

transmissions of a pre-recorded distress message on pre-selected
cormunication frequencies.

a singlle action by either pilot.

ficatidn.

sub=panels |shall be provided primary to both“the pilot and the co-pfilot
and so locdted that no portion is less than 18" from the normal eye
) position ag referenced in ARP 580. This panel shall be further lochted
such that gngular measurement from each reference point shall not b

more than W5° above the horizon, T5C bBelow the horizon, and no portfion
of the pandl shall be aft of 115%o right or left from straight ahpad.

¢ L.1.1

L.1.2

The panells specified in 4.1 ‘shall contain as a minimm all VIF
cormunicgtion and VHF nawvigation frequency selector and sensitivify
controls., It is desineéd-that the following additional controls also
be included on thesetpanels.

a. Maxyker recelver controls.

b. Frdqueney-selectors, and sensitivity controls for all other
naviigation receivers.

c. AlN HyF. communications transmitter and receiver controls.,

d. ATCtrmmsporder COntrols.

e. Doppler computer and receiver controls.

f. Weather .radar controls.

g. Other related controls may be included except where another
location is specified by other parts of this ARP.

Mester switching shall be provided to turn on the power to the radio
equipment and shall be so arranged that no single unit failure can
result in a complete radio failure. The master switching shall be
located at least secondary to the pilot and co-pilot or, in case of
Type III - cockpit secondary to at least one pilot and the flight
engineer. The radio master switch specified need not be separate
from nomal electrical power controls in those cases where design of
the radio racks and equipment is such as to provide internal cooling
and overboard ducting.

A

v
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L,1.3

L1,k

5=

It shall be possible to decrease volume with all audio volume controls
to the point where no signal is audible, except the level control
specified in L.2.k,

Functionally related controls for each individual piece of navigation
equipment shall be grouped together.

4.2 Audio Selector Panel:

L.2.1

L,2.2

L.2.3

L.2.L

L4.2.5

L.2.6

The pilot and the co-pilot shall each have an independent audio selector
panel covering all voice communications and aural radio navigation equip-
e 2 , i the equipment
from which it is necessary for them to receive audio sigmals shall be
provided for other crew members.

met . £ COIil i oc @) D] 15 SAAS GLIC DO O O

e audio selector panels for the pilot and the co-pilot|shall be located
so| that each panel is readily visible to both pilots when occupying their
sets in the normal position for flying. Edeh panel shall be readily
aclcessible to the user. Space permitting, 1t is considered desirable
thiat the location be accessible to the inboard hand.

e audio selector panel for the pilet, and the co-pilot{ shall each be
provided with a selector switch endbling the user to select any desired
trensmitter.

Ealch audio selector panel shall be provided with a single level control
o1 controls for controlling.the audio level - a minimum ¢f 12 decibels -
for at least the audio .communication signals being receiyed. I more
than 12 decibel control is provided for the pilot and the co-pilot, care
shall be exercised . to, assure that low frequency range copjrse reversal or
excessive course broadening shall not occur.

The audio selector panels for the pilot and the co-pilot|shall each
priovide means to enable the user to select aural informafion from any
cambination® of receivers, for his head set (and speaker,|if installed).

Edch .audio selector panel provided to receive aural rangp and voice signals
sHall' be equipped with the necessary switch or switches pnabling the user
to TiTter out Tange Or VOiTe sigmeis us desired from each receiver used.
The ADF audio/range filter switch(es) shall be easily distinguishable by
shape from other audio selector switches. Where space is availezble, a
rotary switch may be used for this purpose.

4,3 V.,H.F, Navigation Receiver Controls:

ka3

Each receiver shall be provided with a separate frequency selector control
located as specified in k.1, except for any receiver provided for the
exclusive use of a navigator, in which case the frequency selector for
such receiver shall be at the navigation station. When the frequency of
an ILS localizer or VOR is selected, the frequency of the associated
glide slope and/or DME (where provided) shall also be selected auto-
matically.
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L.h.2

L.L.3

L4 Low Frequg

b

in megacycles and shall be controlled and readable to tenths.

stacked

on top of the frequency selector control.

k.3.1.1 The frequency selector shall show the VOR/localizer frequency directly
k.3.2 Each receiver shall be provided with a single separate volume control

L.3.2.1 If a power "on-off" control is employed, the volume control required

in L4.3.2 shall be used for this purpose. The extreme counter=clockwise

position shall be "off" and it shall be through a definite and notice=-
able detent.

pricy Navigation Receiver Controls:

L,L.,1 Each re

4.5 Marker Red

main rag
use of 4
station

kilocyel

Fach re
the vari
desired|
such req
the conf

Fach red
stacked

reiver shall be provided with a frequency selector(Jocate
lio control panel, except for receivers provided/for the
navigator, in which case, the selector shallbe at the

The frequency selector shall show the fréquency direcy
es.

eiver shall be provided with a2 separate function switch
lous functlons of the receiver, including an "OFF" positi

This control shall be located as specified in k.1, exaq
eiver is for the exclusive use.of the navigator, in whio
rol shall be at the navigation’ station.

eiver shall be provided with a single separate volume cg
on the frequency selector control, or band selector.

eiver Controls: Marker receiver controls shall be local

k5.1

5.2

k.5.3

the main 2

Two seng
(or abby

If a poy
positior

to '"Brog

radio panel required in L.1.

itivities shald be provided, referred to as "Sharp" and
Feviated SHP\and BRD).

fer "on=off" switch is used, it shall be combined with a
| sersitivity control moving clockwise from "off" to "Shal

an audid

d on the
exclusive
navigation

ly in

to select
on if

ept where
h case,

ntrol

ed on

"Broad",

three-
11

D
Ir

d",(with a noticeable detent between "off" and "sharp".

valume conbrol is nqpr’i) it shall be Q+""1'9d—9n—t99—9-f—‘t

switch assembly.

When a pover ''on-off

-1l

switch is not provided, the sensitivity co

he

ntrol

shall be a toggle switch. Up or forwerd for "broad" - down or rearward
for "sharp'. '

4.6 Communication Receiver Controls:

tenth.

L.6.1 V.H.F. Communication.

4L,6.1.1 Frequency selector shall read directly in megacycles to the nearest

Control shall rotate clockwise to increase the reading.
Simple visual interpolation to the nearest .05 of a megecyle shall
be possible, where 50 XC spaced VHF is installed.
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4.,6.1.2 Each receiver shall be provided with a single volume or squelch control

stacked on the frequency selector. If a receiver is provided with both
squelch and volume controls, the squelch control shall be located adjacent
to the frequency selector.

k.,6.1.3 If single channel/double operation is employed, the control switch shall

be adjacent to the respective frequency selector. Switch actuation shall
be LEFT for SGLC and RIGHT for DBLC.

4,7 Actuation of Controls:

Lh.7.1

L.7.2

L.7.3

Lo7.h

5. NAVIGATION FQUIPMENT INDICATION:

Wgtre no specific actuation is listed, the General Recosmendation of
ARP 268 shall be presumed to apply.

Volume or squelch controls shall rotate clockvise(%o incyease volume or
sgnsitivity.

Pdequency conbrols shall rotate clockwise &0\ increase frpquency.
¥

WhHere a control is used to select betwéen items of equipment to operate
single indicator, the following acth&tion will apply:

jo)

o. LIFT for Ho. 1 equipment, or-equipment normally copnected

to the Coptain's indicatexr; RIGHT for No. 2 equipment or equipment
normally connected to the co-pilot's indicator.
b. UP for VHI' equipmenty (DOWN for LF equipment.

5.1 Gengral:

5.1.1

5.1.2

5.1.3

L eamemie

I4{ is desired that the captain and co-pilot each be provided with his
oyn indicatien ‘of a2ll navigational information; however,| it is per-
nissible, Wiere later spelled out in this document, to provide a single
displey ‘conmon to both pilots.

YMen \& separate navigator is used, any specicl informatilon needed for
his-work need be provided for him only.

Where a separate navigabtion station is provided and vwhere the nevigational
equipment used by the pilots is also used by the navigator, and controls
are located at both positions, the transfer control shall be located at
the Captain's control panel only.

Where an indicator mey be switched to provide information to the pilot(s)
from more than one source, clearly recognizable means must be provided to
indicate to which source the indicator is currently connected.

5.1.3.1 The means provided to comply with 5.1.3 must be in the direct vision of

the respective crew member vhen looking at the indicator involved, and
shall display an indication consistent with the control actuation re-
quired by L.7.
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