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5. TESTS 

5.1 Mechanical Installation 

501.1 MOmting 
5.1.2 Electrical Installation 

~ . 1 . 2 . 1  Dielectric Test 
5. i. 2.2 Continuity 
~ . ï . 2 . ~  Visual inspection 
5.i.2.4 Power Supply 

5.1.3 System Adjustments 

s.i.3.i Compass Compensation 

5.i.k System ûperation 

5.1.4.1 Interlock Check 

5.2 Flight Test 

5.2.1 interlocks 
5.2.2 Magnetic Heacling 

5.3 Post Flight 

5.3.1 Mechanical 
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1. PURPOSE: T h i s  Aeronautical Recommended Practice is intended t o  &line 
the  minimum requirements f o r  Compas8 System installation design, perfor- 
mance and test  recomendatiari8 f o r  usa a8 a guide by the a i r c ra f t  indußtrg. 

2. SCOPE: These meomendations cover the  mechanical and electr icpl  instal- - and instal la t ion t e a t  procedures fo r  Compass System of the  type 
normally used in  transport type aircraft. The recommendations in the ARP 
do not 8upersede any airworthiness requirement8 i n  C i a  Air RegulatianS. 

uipmentt The Compass System referred t o  herein should conform t o  
301 K"-- eronautical Standard AS 39811: Direction Instrument, Magnetic, Non- 

Stabilized Type (Magnetic Compass) and AS 399Ar 
Magnetic (Stabilized Type). 

have demonstrated t o  be suitable and dependable f o r  use in aircraft. 

Direction Instrument, 

3.2 Materials: Materials should be of a quality which experience and/or t e s t s  

3.3 Workmanshi t Workmanship shouldbe i n  accordance with high grade aircraft 
d g  practice. 

3.4 Enviroriniental Conditions: The design of the instal la t ion should be such 
tha t  satisfactory performance may be obtained undsr a ì l  enviromental 
conditions t o  which the aircraft niay be subjected. C a r e  shanld be taken 
that the Unit is  not placed in a location where it wi l l  be subjected t o  
excessive collections of misture or other foreign matter. 

Care should be taken t o  avoid installing units in areas where the  airframeis 
vibration characteristic6 would adversely affect  the  compass system unless, 
hemever, the units,  mounting support is designed t o  dampen or i so la te  the 
affect  so 98 t o  be acceptqble in accordance with the equipment manufacturers1 
rwoiaiendatiom . 

3.5 Installation Survag and'cniaponent Selectiant The aircraft manufacturer 
should, t o  the best of hi8 ab i l i t y  with respect t o  the a i rc raf t  design 
s ta tus-relat ive t o  existing magne& aistur6ances within the aircraft, 
select  and conbine the necessary components i n t o  a comprehsaisive system 
which can be expected t o  perform the desired necessarg functions in ac- 
cordance with AS 398s or  AS 39911, as applicable. F i n a l  calibration should 
be checked and determined on the basis of f l i gh t  tests of the i n i t i a l  
instal la t ion . 
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4.1.1 Location and Mountinqt Transmîtter locatioais should be chosen t o  preclude, 
insofar as possible, a i l  magnetic fields other than the  earth(s. A loca- 
t im  should be chosen where the  transmitter w i l l  be least affected by mag- 
net ic  disturbances created in the  aircraft itself. The purpose of making 
the  compass system remote indicating is  t o  perinit the  instal la t ion of the 
sensit ive element in a position where, under all possible conditions of 
operation of the  a i rc raf t ,  the  magnetic f i e l d  wi l l  be as nearly as possible 
tha t  of the  undisturbed earth's magnetic f ie ld  surrounding the er&. 

In selecting a position f o r  the transmitter, the  vicini ty  of ferrous 
materials should be avoided. 
as control rods, steel  turnbuckles, landing gear, or other movable aom- 
ponents should be avoided. Locations near baggage compartments, &ml chests 
and storage space are undesirable, as are those near any s t r u c h  - rilat 
may change i ts  magnetic characterist ics with prolonged service. 'difiere 
should be no e lec t r ica l  wiring i n  the  immediate Viainity of the  transmitter, 
par t icular ly  conductors carrying direct  current. 
ground return system, the  structure should be examined t o  make certain 
tha t  no great m u n t  of return current is carried i n  any st ructurai  section 
near the  transmitter. 

Locations near movable ferrous item, such 

If the a i rc raf t  uses a 

The various ferrous bodies i n  the  aircraft should be d i s t r ibu ted in  a bai- 
anced formation with regard t o  the transmitter, insofar as practicable, 
particularly if it is not possible t o  i so la te  the  unit  from these bodies. 
If deviations cannot be eliminated by optimum transmitter location, they 
should be l imited t o  k0 i n  m y  direction pr ior  t o  compensation. 

Direct reading and remote-indicating transmitters should be instal led 
i n  the i r  normal level  position, +lo, when the  a i rc raf t  is i n  normal f l i g h t  
att i tude.  
with longitudinal axis of the  aircraft, +lo. U s e  of shock mounts i s  
highly undesirable and should be avoidedwhenever possible; however, 
shock mounts may be used if absolutely necessary, provided proper pre- 
aaution is  taken t o  avoid tilt in azimuth of the  transmitter. 
The use of compensators should be avoided Ff possible by the  selected 
location of the  transmitter. The indicators should be located on the  
instrument panels in such a manner t h a t  the index and dial markings are 
within 30' of the  normal line of sight of the  p i lo t ,  Co-pilot o r  navigator, 
perpendicular t o  the instrument panel. The signal amplifier should be lo- 
cated in an aircraft equipment rack suitably shock mounted Ff required. 

The fore  and aft line-of the sensing elements should coincide 

I 4.1.2 General: 

4.1.2.1 Mounting Brackets: All mounting brackets should be designed t o  provide 
adequate strength, freedom from vibration and flexing tha t  would inter- 
fere with the  satiafactory operation of the Compass System under any fl ight 
conditions encountered i n  service. The material of t he  platform, support 
members, mounting screws, mounting locknuts, etc., sha l l  be non-magnetic. 
("Stainless steels" of a magnetic nature should be avoided i n  t h i s  
i n s t d a t i o n .  ) 
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Ventilation: All coqonents should be instal led in accordance with 
the temperature requirements of the instrument. 
t o  locate the equipment in an a i rc raf t  location which has a temper- 
ature similar t o  tha t  required, then provisions fo r  direct  conditioned 
air t o  t h i s  equipment must be made. 

If it is impossible 

safety: clevls pins, etc., i f  not of t he  self locking type should be locked 
with safety wire or cot ter  pins. 

A U  attached f i t t i ngs  and fasteners such as bolts, nuts, 

Bondin r The chassis of mounting frames of all components should be L_FB elect  cal ly  bonded t o  the a i rc raf t  structure. A l l  mating surfaces 
wfiich conduct a ground return should be clear  of paint, anodized 
coating or  other non-conducting materials . 

1i.2 Electrioal:  

4.201 Power Su plies: The design of t he  e l e c t r k a l  instal la t ion and the se- 
lection + o the  power supply components should conform t o  the best aero- 
nautical practice. 
be carefully considered with regard t o  the compass system performance. 

Intermittent loads, other than C o m p a s s  System, shouïd 

4.2.1.1 A.C. and D.C.: Voltages and frequencies supplied t o  the Compass System 
should be in accordance with i t s  established design ratings. 

Wiring: Connections should be made in accordance with the wiring dia- 
grams supplied by the compass manufacturer. 
protective devices should be instal led in accordance with standard practices 
or aa specified by the compass manufacturer. 
wiring should be adequate t o  meet such requirements as maximum ailowable 
voltage drop, lead resistance, and c u r r a  as specified f o r  the compass 
installation. References 1 and 2 may be used as a guide fo r  a i rc raf t  wiring 

Shielding and Grounding: S t r i c t  conformance t o  the shielding specifica- 
t ions  supplied the compass manufacturer i s  recommended i n  all instal- 
lat ions t o  eliminate q possibil i ty of spurious signala. Where shielding 
is grounded at  specified locations, the signal leads should be enclosed in  
s l e e h g  t o  insulate the  shielding from other c i rcui ts  and ground con- 
tacts with the aircraft structure. 

Power leads and circui t  

Electrical  cabling and 

Switches, Signal Devices, and Interlocks; 
and electr ical ly  interconn'ected in to  the  system, in accordance with the 
instructions of the compass manufacturer, t o  insure that adequate pro- 
tection of the a i r c ra f t  and the compass system is maintained. 

These items should be instal led 

Cockpit Control: The compass d e s l a a  switch, if provided, should be 
h a t e d  near the indicator. 

I 

I 

I 

I 
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4.3.1 Accessibilit r Ream access should be provided f o r  service points such 
d n ,  adjustment, dehydrators, and other items requiring atten- 
t i on  while the compass is  installed i n  the airplane. Units requiring fre-  
quent replacement should be located t o  provide f o r  ease of removal. The 
instal la t ion of such units behind atress panels and other Units, w c h  re- 
quire pr ior  removal fo r  access, should be avoided wherever possible. 

. Where units are located behind non stressed panels, the use of quick- 
fastener8 is recommended fo r  attaching the panel. 

4.3.2 Clearances: Adequate clearance should be provided forr  

(i) I n s t a l l d i o n  of components i n  the aircraf t ,  through openings and 
around other items . 

(2 )  Normal movement of the unit  during flexing of shock mounts. 

(3 )  Installation and removal of e lectr ical  o r  mechanical uonnections. 

(4) The use of tools  required fo r  removing and instal l ing attachments. 

( 5 )  Removing the components completely from the aircraft, through 
openings and around other items. 

4.3.3 Replaceebilit Location of mounting nuts, bo l t  holes, and other such 

The alteration of a component t o  match 
#'are required should be governed by the tolerances sf the 
matching miit being Inatepled. 
the aircraft f i t t i n g s  should be avoided in the interests  of interchange- 
abi l i ty .  Where shims are required t o  align the unit  they should be at- 
tached t o  and become a permanent par t  of thp aircraft .  

Use of the following devices i s  recommended wherever possible t o  f a c i l i t a t e  
replaceability. 

(i) Vibration-proof nuts . 
(2 )  Nut plate attached t o  munting brackets. 

(3)  Mounting subplates equipped with quick-f asteners 

(4 )  Elsat r ica l  disconnect plugs in  l i e u  of teri-oinal s t r ips:  however, 
disconnect plugs should be kept t o  a minimum f o r  the low current 
c a r e  c i rcu i t s  of the compass system. 

4.3.3.1 Hardwaret The use of standard a i rc raf t  hardware is  reconmended wherever 
possible. All harduare used t o  install the  transmitter must be non- 
magnetic e 
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4.3.4 interchangeability: A l l  components of a l i k e  type and function should 
be interchangeable with no further f i e l d  modifications or internal  
adjustments at the  time the  unit is installed. 

Where external adjustments are required t o  permit components t o  be used 
in different type aircraft or different  portions of the system, it is  
reconxnended tha t  instructions f o r  making the  adjustment be placed on the 
uni t  wherever possible. Where two uni ts  appear identical  but produce 
different operating characterist ics which, if misplaced, would tend t o  
cause malfunctioning, means should be provided, such as dowel locating 
pins, o r  other such devices t o  physically prevent the  components from 
being improperly installed.  Where two or more components, having differ- 
ent functions but possessing ident ical  connectors, are adjacent, means 
should be provided t o  physically prevent crossed connections. 
connector cable should be clamped close enough t o  the proper uni t  t o  pre- 
vent it from being cross connected t o  the wrong unit. 

Each 

The use of placards, color coding, and other marking can be used but should 
not be re l ied  upon f o r  complete protection. 

5. TBTSr The manufacturer's recommendations regarding any special tes t  equip- 
ment required, and specific tests t o  be performed, should be ut i l ized i n  
conjunction with the followingr 

5.1 Mechanical Installation: 

5.1.1 Mounting: A l l  component mounting bases and brackets should be inspected 
f o r  securi ty  of attachment t o  the basic structure and the  components 
themselves f o r  security of attachment t o  t h e i r  respective mounting bases. 

5.1.2 Electr ical  instailation: 

5.1.2.1 Dielectric Test: As required t o  ascertain sat isfactory system operation 

5.1.2.2 Continuity: As required t o  ascertain sat isfactory circui t ry  when 

when dielectr ic  f a i lu re  is suspected. 

discontinuity i s  suspected. (Note: To avoid e lec t r ica l  failures due 
t o  damaged connectors after continuity checks have been made use an 
ohmmeter with a receptacle pin or socket soldered on each prod.) 

NOTEt Never use an ohmmeter t o  check the  transmitter. Dc voltage 
=magnetize and destroy the  callbration. 

5.1.2.3 Visual Inspection: A l l  soldered connections, junctions and receptacles 
should be inspected f o r  soundness o r  mechanical and e lec t r ica l  ccm- 
nections. 
t o  shielding or  insulation. 

Cables shoiild be inspected for fraying, pinching, o r  damage 
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