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SOCIETV OF AUTOMOTIVE ENGINEERB. ,~~. 	A E R 0 S PA C E 	ARP 571 A 485 LEXINCiTON AVENUE 	 RECOMMENDED PRACTICE NEW YORK '17, N.Y. 

IPdSTRUA'ff~1`''ll'iTIOIJ AND COCKPIT CONTROL AIi.RAP1GIl`-~~TT FOR 	 I~su~d 12-15-5G 
II~ECTRONIC T~VIGIITION I~PID COhiMiJTdIC11TI0Td AIDS 	 R~vis~d 7-1-62 

1. PUIiPOSE: The purpose of this report is to present a recomrnended standard 
for the manner in which information from electronic naviagion and cor.ununica- 
tion aids is ~ortrayed in the cockpit. It also recor,unends a stanaard arr~~nge- 
ment for the cockpit controls used to operate and receive in~oi~na~;ion fro~ 
thi~ equiprient. 

The basic factors considered, not necessarily in the order of iriport~.nce are: 

a. l~bility of the crew to use the equipment. 
b. Flexibility cor.ibined with sa~ety ~L-o provide optinium use of the 

equipment. 
c. De~ree of accura.c;~ necessary. 
d. Sunplicity. 
e. Econorr~y of the installation. 

Since all oF these items are not altir~.ys compa~;ible, certain coMpror.iises liave 
been made. It is desired to obtain i.he maximwn possible use ou-L oi' the in- 
stalled equipment; however, some comproriise in i'le~ibilij;,y ma.y be accepted 
~111en the de~ree or coraplica.tion required for accomplishrient crea~l;es a prob- 
ability o~ error above an accep~;able limit. 

2. SCOPE: The facilities covered in ~;his bulletin a~°e: 

a.. Pdavigational equipment Z-rhich mal:es use of radio or o~her electronic 
devices. 

b. ~quipment ior weather surveillance, anti-collision devices, etc. 
c. l~ir trai'fic cor_trol equinmen~. 
d. 1~11 air-borne corsnlunciations equipment both ro'r corr~unication irithin 

~he aircra.i"~ and to points outside the aircr^f~. 

3. G~TI~'i.R!'.L ITt~~LS, l~LL t~UIPT~~II~`1T : 

3.1 T~toraencla'cure : 

3.1.1 Where the words "primary" and "secondary" Zaith respect to control location 
are used in ~Lhis propos~l, '~priria.ry ` ~ r,ieans readily accessible and 
"second~ry'~ r:ieun~ th~.t some co~aprorlise zri~h uccessibili~:y r.~y i~e ~oleraL-ecl. 

j.1.2. Z;7~ere ubbrevic~ions ~.re u.~ecl, 'che;~ should iollotir ~he S:"~E aerospaee 
standard :i or S l;anclard Cocl:pit Tdor:~.encl~ tui e«nd shall 'ae usecl in desi~na ~- 
in~; ~ nd pl~.c~rdin~; equipi:ier~t coverel by this bulletin, plus the ~.ddition~l 
listin~s belotir: 

Loz* F'requency Auto.~a ~ic Di'rec ~ion Findin~ Sys ~em. ..........~~DI'-1 
~~ navi~,ation equiprlent opera~in~ on radio irequencies in the 
lo~t frequency-rledium :Crequency bana (100-2000 KC~ which 
provicles uutoma.~tic in:~oxm~tion as to the direction to t,he 
radio :~t~.tion tunea in. 

copr~~.ht ~9G2 ~y sopl~ttr of AutomotW~ [esln~~r~. Ina 	 ~rinbd le Y. s. A. 
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V '.  

VHI' Ormzi-R~.n~e~Locwlizer ...................o.............VOR-1 
A rudio na,v~ ,r~,a ~ion equipraent operatin~ in the VHI~' frequency 
(10~3-11n t~1C~ b~.nd ~nd providin~ VOR and localizer reception. 

Glide S1ope Receiver .......... ...........................GS-1 
Receiver ~'or recep~ion oi' the ~,7..ide ulope si~nals of an 
instrument landin~ sys~Lem. ( 32~-335 r~1C ) 

P~.r~er Receiver ..........................................IdI~2-1 
Receiver for reception of 75T~~C marker si~nals. 

R~,n~e Receiver ...........................................RTdG-1 
Receiver for reception of radio rar~e si{~als in the lo~r 
i'requency meditun frequency range. (200-~+OOKC ) 

Localizer Receiver .......................................LOC-1 
Receiver i'or reception of the localizer direction 
si~nals (108-112PdC) of the Instrumen~t Landing System. 

Loran ....................................................LRN-1 
n Lon~ Range Nzvigation System providin~ fixin~ throu~h 
the in~tersection of Y~perbolic lines oi' position. 

~Lo-Ran~e 1~1.time~:er .......................................R~A-LO 

~High-Ra.nge I~ltimeter .....................................R~l~-HI 

Radar .............................:......................RDR 

' 	 . . . .l~TCTR l~zr Trafi'ic Control Transponder ...................... 

VI3F Corununications Transceiver (or transmitter plus receiver 
combined) ..............................................VI3I'-1 

VHF Coi;unuriications Transmitter On7,y ......................VHF"r-1 

Vi]I' Communications Receiver On1~y .........................VHF'R-1 

Double Channel Opera.tion .................................DBLC 
Double channel operation is r~.dio comr.nuiicat;ion where one 
frequency is used for transmittin~ and a different one 
for receivin~. The two frequencies are ~iea in to~ether 
automatically and when the desired cha.nnel is selected, 
reception on one frequency and transmission on the 
associated frequency is automatic. 

Single Channel Operation .................................SGLC 
Sin~,1.e channel opera~Lion is radio communication zrhere 
transmission and reception are on the sar;ie cha.nnel. 

HF Communication Trwnsceiver or Transmitter Combined Z~Tith 
P,eceiver...... 	........... 	 ..... 	HI'-1 ........ 	 ............... 	. 

xABBREVII~TI0P1S FOR B(\SIC SYSTENI T11Iff~d FROP~i"AS"FOR STAP~RD COCKPIT NObSEl`TCLl1TURE 

,•'-~  

~.l 

,~ 
4, .~~ 
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HF Cormnunication Transmitter ..........................HFT-1 

HFCor~nunication Receiver .............................HFR-1 

Cockpit Loud Speaker ..................................SPK-1 

Microphone ............................................MIC 

Headphone .............................................PHONE 

Cabin Passer~er Address System ........................PA 

	

Interphone ..................... 	.....................INT 

l~TC Signalling System .................................ATCSS 

Tacan .................................................'I'CPl 

Voltune ................................................VOL 

Squelch ...............................................SQ 

Selca.]......... .........................................SCL 

3.1. 3  Z•Ihere r~ore than one unit or indicator is installed, they shall be 
designa~;ed as Tdo. l, 2, 3, etc. rro. 1 refers to Capt~.in' ~ side of 
the airplane, Tdo. 2~;o co-pilot, Tdo. 3 to F~E. 4lhere other crew 
members involved, it sh~.11 be so specified as TJ1~V. SPY. 

3.2 1luxiliary P~~fonitorin~-i~steras: 

3.2.1 Loud Speal~.er: In addition to head se~s, inclividual loud speakers r.~.y 
be ins ~alled for cxeSr mer:~ers f'or the reception o~: aural ~i~n41s. 

3.2.1.1 1~n OTd-OFF swi~;ch shall be provided for each spealt.er. The ~,udio nanel 
level control shall control the volur.ie oi' the associated speaker. 
Side tone shGll be provided. 

3.2.1.2 The desi~n and installation sha11, be such that each speaker is useable 
i'or the fu1.l ran~e of novement of the respective seat, and there shall 
be no undesirable in~;er~'erence bet~reen speakers when more ~;han one is 
ins talled. 

3.2.2 Selcal: A system may be installed for providing visua.l ~.nd aural 
indication of a radio call intended for that particular aircraft. 

3.2.2.1 Visual indication sha11, be provicled for each receiver for which the 
callin~ syster~ is provided, by a.n advisory li~ht (of a color coni'ormin~ 
to IIRP ~+50). Each li~ht sha11 be located as clo~e as practic~.l to the 
respective receiver's i'requency selector and~or volume control. 

~i> 

~ 7 ..,.1 
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3.2.2.2 Aural indicwtion shall be provided by a chime tirhich will sound for 
each activation of the selective calling de-coder. A repetitive~ 
chir,ie at a frequency not to exceed l~sec. is perrsissible. A means 
sha.71 be incorporated i'or re-settin~ the syster~ to pei~n.it indication 
of subsequent calls. The re-:et control(s), i~ ma.nu ~.l., shall be 
local;ed as close as practical to ~he advisory li~ht(s). 

~ 3.2.3 ~uralert: A systeri may be installed to provide for the automa.tic 
i;ransrlissions of a pre-recorded distress messa~e on pre-selected 
corrnnunication frequencies. 

~ 3.2.3.1 ~ctivation and de-activa~ion of ~he syste~n sha71 be possible by 
a single action by either pilot. 

~ 3.2.3.2 The transmission shall consist of at least a distinctive warbling 
audio tone ~ollozled by MAYDAY MAYDAY MAYDAY and the aircraft identi- 
fication. 

~+. COP~`1'ROLS : 

~+.1 r-fain Control Panel: A r~ain radio control panel, or ~roup o~' associated 
sub-panels shall be provided prir.Lary to both ~he pilot an.d the co-pilot 
and so located that no portion is less than 1F3" from the nos~.l eye 

~ 	position as refesenced in ARP 580. This panel shal.l be i"urther loca~;ed 
such that angul.ar  measurement fram each reference point sh.all no~ be 
more than 1~5~ above ~che horizon, 75 o  belorr -L-he horizon, and no portion 
of the panel sha11. be afi; oi' 115° to ri~ht or leat irom strai~Y~.t ahead. 

~~.1.1 The panels speci~'ied in ~+.1 shall con~Lain as a minimtu:l al1 VHP 
cor.rmunica.~;ion and VI~' na.viga.tion irequency selector and sensitivity 
controls. It is desired that the follotirin~ additional controls also 
be included on these panels. 

a. Marker receiver controls. 
b. Frequency selectors~ and sensitivity controls for all other 

navi~ation receivers. 
c. All H.F. communications transmitter ~.nd receiver controls. 
d. ATC -~ransponder controls. 
e. Doppler computer and receiver controls. 
f. Weather radar controls. 
~. Other related controls may be included except where another 

location is specified by other parts of this ARP. 

~.1.2 Master switchin~ shall be provided to turn on the power to the radio 
equipment and shall be so Arranged that no sin~le unit failure can 
result in a complete radio failure. The master switchin~ shall be 
located at least secondary to the pilot and co-pilo~ or, in case of 
2`ype III - cockpit secondary to at least one pilot and the fli~ht 
en~ineer. The radio m,~.ster switch specii'ied need not be separate 
from normal electrical power con~:rols in those cases where desi~n of 
the radio racks and equipment is such as to provide in~ernal cooling 
and overboard ductin~. 

r 	, 
.J 

~ `~ 

~N 
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~-.1. 3 It shall 'pe possible tio decrease volume Zsith all audio volume coni,rols 

to the point where no si~nal is audible, except the level control 
specified in ~+.2. ~+. 

~+.1.~+ Functionally related controls for each individual piece oi' navigation 
equipment shall ~e grouped together. 

~+.2 Audio Selector Pa.ne1: 

~+.2.1 The pilot and the co-pilot shall each have an independent audio selector 
panel coverin~ all voice cor~vnunications and aur~l radio navi~a~ion equip- 
ment. A cor,unon panel or panels covering that portion of the equipraent 
from which i~ is necessary :Cor them ~to receive audio si~nals shall be 
provided for other crew members. 

~+.2.2 The audio selector panels for the pilot and the co-pilot shall be located 
so that each panel is readi7.;~ visible to both pilots when occupyin~ ~;heir 
sea~s in the normal position for f]~yin~. Each panel shall be readil5r 
accessible to the user. Space permitting, it is considered desirable 
that the loca.tion be accessible to the inboard hand. 

1+.2.3 The audio selector panel for the pilot, and the co-pilot, shall each be 
provided with a selector switch enabling the user to select any desired 
transr~.i.tter. 

1+.2.~+ Each audio selector panel shall be provided with a sin~.l.e level control 
or controls for controlling ~Lhe audio level - a mini.mum of 12 decibels - 
for at least the audio communication signals being received. If more 
than 12 decibel control is provided for the pilot and the co-pilot, care 
shall be exercised to assure that low frequency range course reversal or 
excessive course broadening shall not occur. 

~+.2.5 The audio selector panels for the pilot and the co-pilot sh~ll. each 
provide means to enable the user to select aural informa.tion from any 
combination of receivers, for his head set (and sgeaker, if installed). 

1+.2.6 •Pach audio selector panel provided to receive aural range and voice si.~nals 
shall be equipped with the necessary switch or switches enabling the user 
to filter out range or voice signals as desired from each receiver used. 
The ADF' audio~range filter switch(es~ shall be erzsily distinguishable by 
shape from other audio selector switches. Where space is availuble, a 
rotary switch may be used for this purpose. 

~+.3 V.H.F. Navigation Receiver Controls: 

~+.3.1 Each receiver shall be provided with a.separate frequency selector control 
located as specified in ~+.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 navi~ation station. j,kien the frequency of 
an ILS localizer or VOR is selected, the frequency of the associated 
~lide slope and~or DME (where provided) shall also be selected auto- 
matically. 

~ 
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~+.3.1.1 The frequency selector shall show the VOR~localizer frequency directly 
in me~acycles and shall be controlled and readable to tenths. 

4.3•2 Each receiver shall be provided ~rith a single separate volume control 
sta.cl~ed on top of the frequency selector control. 

4.;j•2•1 If a power "on-o~'f" control is employed~ ~;he volume control required 
in ~+.3.2 shall be used for this purpose. The e:~treme counter-clockwise 
position sha11 be "ofi'" and it shall be ~;hrou~h a definite and notice- 
able detent. 

~+.~+ Low Frequen~ Navigation Receiver Con-~rols: 

~+.~+.1 Each receiver shall be provided with a frequency selector located on the 
m~.in radio control panel, excep~L i'or receivers provided for the exclusive 
use oi ~ navi~~.tor, in which case, the selector sha,ll be at the navigation 
station. The frequency selector shall show the frequency directJ~y in 
l~ilocycles . 

~+.~+.2 Each receiver shall be provided with a separate function switch to selec-t 
the various functions of the receiver, includin~; an "OFF" position if 
desired. This control shall be located as specified in ~.1, except where 
such receiver is for the exclusive use of the navigator, in which case, 
the control shall be at the navi~ation station. 

~+.~+.3 Each receiver sha11 be provided with a sin~le separate volume control 
sta.clied on the i'requency selector control, or band selector. 

1~,5 Maxker Receiver Controls: P~ia,rker receiver controls shall be located on 
the main radio panel required in ~+.1. 

~+•5.1 'I.'c~ro sensitivities sha11 be provided, referred to as "Sharp" and "Broar~", 
(or ~.bbreviated SHP and BRD~. 

:, .~ . 
. 

_ , 

~+.5.2 Ii' a power "on-ofi" switch i.s used, 
position sensitivity control movin~ 
to "Broad", with a noticeable deten 
an audio volume control is used, i~: 
switch assembly. 

it shall be cor.ibined with w three- 
CZ.00~{Ti71S e  from ~~Off~~ ''i.0 "Sharp" 

t betZ~ieen ~~off" and "sharp". Ii' 
shall be stacl~ed on top oi' the 

~+~5•3 ~~men a potrer "on-off" switch is not provided, the sensitivity control 
shall be a~Loggl.e switch. Up or for~~rard for "broad" - dotim or rearward 
i'or "sharp". 

1+.( Communication Receiver Controls: 

~+.6.1 V.H.F. Communication. 

~±.6.1.1 Frequency selector shall read directly in megacycles to the nearest 
ten~,h. Control shall ro~L-ate clocywise to increase the readin~. 	 , 'i 

Simple visual interpolation to the nearest .05 of a meg~.cyle shall 
	 ~. . 

be possible, t~rhere 50 KC spaced VHF is installed. 
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~+.6.1.2 Each receiver shall be provided with a sing7.e volume or squelch cont-rol 
stacltied on the frequency selector. If a receiver is provided z~rith both 
squelch and volurae controls, the sauelch control shall be locaced adj~.cent 
to the i'requency selector. 

~+.6.1.3 If sin~le channel~double operation is employed, the control sti~itch shall 
be a.djacent to the respective frequency selec~l;or. S~•ritch actuation shall 
be LErT for SGLC and RIGHT for DBLC. 

~+.7 ~:ctuation of Controls: 

~~-.7.1 Z~dhere no specific actuation is listed, the General Recor.unendation or 
ARP 26~3 shall: be presuried to apply. 

~+.7.2 Volume or squelch controls shall rotate clock~~rise to increase volume or 
sensi ~ivity. 

~-.7.3 Frequency coni;rols shall rotate clockT•rise to increase frequency. 

~:.7. 1 E S~~rhere a control is used ~o selec~; be ~~reen items of equipment ~;o oper~ te 
~. sin~le indica;;or, the follotirin~ ac ~uation ~•rill apply: 

a. LI~~'T for Ilo. 1 equipr!mer.t, or enuipinent nor~ally connec~ed 
~o ~:he Cantain's indicator; P.IGHT ior Tto. 2 equipment or equiprnent 
norr.ially connec~ed to the co-pilo~'s indica~or. 

b. UP i'or V~~' e~ui~men~~, DOti1Pd for LF equi~en~;. 

5. Tt'1V I~^~`i IOT1 I~UIPP~~P1 i IT~T~ IC ~ T I01uT  : 

5.1 General• 

5.1.1 Ii. is desired i.ha-t the captain and co-pilot each be provided zrith his 
ojm indica~;ion of all navigational ini'ornkition; ho~~rever, it is per- 
r.iissible, zrhere later spelled out in this docurient, to provide a sin~le 
displ~.;T  co:~u~on ~o both pilots. 

5.1.2. STher. a separate navi~a.tor is used, any speci~.l information needed i'or 
his work need be ?~rovided for him only. 

S~There ~ separa~e na,vi~a~ion s~:ation is nxovided and ~;nere the r..:.vi~~.tional 
equi~ment used by the pilots is also used b;r ~he navi~ator, and controls 
are located at bo~th positions, the transier control shall be locatecl at 
t;he Captain's control ~anel only. 

5.1. 3  j~There a,n indicator may be si:*itched ~;o provicle infoxr~~.~ion to the pilot(s~ 
from more than one source, clearl~ r  recog~nizable r.ieans r:ius L be provided ~o 
indicate to zrhich source ~he indicator is curren~l~r connec'ced. 

5.1.3.1 `1'he means provided to cor.mply with 5.1.3 mast be in the direct vision of 

~
the respective cre~~r mer:iber when lookin~ at the indicator involved, and 

	

~. 	 ~hall display an indication consistent zri~h the cor.trol ~c-tuation re- 

	

~ 	 quired by ~-.7. 

~. 
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