


1. CCMPASS COAPENSATIOO PROCEruRE

1.1 DocuUENT INSPECTION 

1.1.1 

,. 1. 2 

BEFORE SWINGING AND ADJUSTING AN AIRCRATT 1 S MAGNETIC COMPASS IT IS ESSENTIAL TO 
INSPECT THE DOCUUENTATION REFERRING TO ·THE COMPASS HISTORY or THE AIRCRAFT CONCERNED. 
SUCH HISTORY WILL BE RECORDED IN THE AIRCRAFT LOG BOOK AND IN THE COMPASS SWINGING

RECORD BOOK. THE AIRCRATT LOG BOOK CONTAINS DETAILS or COMPASS SERVICEABILITY, 
REPLACEUENT AND PREVIOUS COMPASS SWINGS. THE LATTER NORMALLY CONSISTS Of THE DATE or 
THE SWING. PLUS A COPY Of THE RESIDUAL DEVIATIONS TOGETHER WITH THE SIGNATURE or THE 
PERSON CERTIFYING THAT THE COMPASS HAS BEEN SWUNG AND CORRECTED. THE COMPASS SWINGING

RECORD BOOK (OFTEN REFERRED TO AS COMPASS LOG BOOK) IS A RECORD Of THE DETAIL or EACH 
SWING AND IS, IN EffECT1 THE WORK SHEET Of THE PERSON COMPENSATING THE COMPASS. IT 
CONTAINS DETAILS or THE C<rEFflCIENTS FOUND AND THE EXTENT TO WHICH THEY WERE 
COMPENSATED. 

fr THE COMPASS TO BE SWUNG IS A REPLACEMENT COMPASS THEN THE AIRCRAFT LOG BOOK WILL

REVEAL THIS FACT AND THE PERSON CARRYING OUT THE SWING WILL THEN KNOW TO ZERO ALL THE 
CORRECTING DEVICES PRIOR TO COMMENCING THE SWING. Ir THE SWING IS A ROUTINE, TIME 
DATED ONE THEN THE RESIDUAL DEVIATIONS or PREVIOUS SWINGS SHOULD GIVE AN INDICATION 
or THE DEVIATIONS LIKELY TO BE FOUND ON THIS PRESENT SWING.

1.2 PRE-TAXY ACTIONS 

1. 2.1 PRIOR TO TAXYJNG THE AIRCRAFT TO THE COMPASS SWINGING SITE ESTABLISH: 

(A) THE SERVICEABILITY OF THE COMPASSES TO BE SWUNG (SEE PARAGRAPH 1. 3);

(a) THE SERVICEABILITY OF THE LANDING COMPASS OR THE MEANS BY WHICH THE MAGNETIC
HEADING or THE AIRCRAFT WILL BE DEFINED, OR CONVERSELY THE CURRENCY Of THE
MARK I NGS ON THE COMPASS SWINGING BASE;

(c) • THAT THE ASSISTANT WHO IS TQ OPERATE THE LANDING COMPASS OR OTHER EQUIPMENT IS
SUITABLY QUALIFIED OR BRIEFED AND THAT A READY MEANS OF COMMUNICATING
INFORMATION BETWEEN THIS PERSON AND THE COMPASS ADJUSTER HAS BEEN ESTABLISHED; 

(D) THAT THE COMPASS SWINGING SITE HAS BEEN CHECKED, OR IS KNOWN TO BE, FREE ,ROM
ADVERSE MAGNETIC EFFECTS (SEE PARAGRAPH 1.4);

COMMUNICATION WITH AIR TRAFFIC CONTROL OR OTHER AIRFIELD USERS IN ORDER NQT TO
!NTERFERE WITH FLYING ACTIVITIES,

1oJ COUPASS SERVICEABILITY CHECKS 

1.3.1 DIRECT READING COMPASSES 

(A) CHECK FOR EASE or READING or ALL NUMBERS AND OTHER GRADUATIONS.

(B) CHECK THAT THERE ARE NO BUBBLES IN THE LIQUID.

(c) CHECK THAT THE LIQUID IS NOT DISCOLOURED.

(D) CHECK THAT THE COMPASS IS SECURELY MOUNTED IN THE AIRCRAFT.

(E) CHECK THAT THERE IS NO E�TRANEOUS MAGNETIC MATERIAL IN THE VICINITY Of THE
COMPASS INCL.UDING MAGNETIC MATERIAL ON r'HE PERSONS CONDUCTING THE COMPASS SlflNSo

(;) CHECK THAT NO RECENT MODIFICATIONS IN THE VICINITY or THE COMPASS COULD AFFECT 
IT. Ir rs N:'.CESSARY TO NOTE ANY ELECTRICAL WIRES WHICH MAT HAVE BEEN RE-ROUTED 
IN THE VICINITY OF THE COMPASS. 

(G) SHOULD THE COMPASS SERVI· CEABI LI TY BE SUSPZCT THE f"OlLOWI NG ADDI Tl ONAL CHECl':S
SHOULD BE CARRIED OUT:





1.5 CHECKS AT COMPASS SWINGING SITE 

1,5.1 

1,6 METHOD 

1,6, 1 

IT.IS.ESSENTIAL TO TEST IF THE AIRCRAf"T COMPASSES SHOW A-CHANGE OF DEVIATION WHEN 
THE CONTROL SURFACES ARE LIOVED, THE ENGINE POWER IS INCREASED SO THAT THE 
GENERATORS BECOME OPERATIVE OR ANY RADIO OR ELECTRICAL EQUIPMENT IS TURNED ON, IF 
A DEVIATION CHANGE DOES RESULT, THEN THE AIRCRAn MUST SE SWUNG WITH THE OFFENDING 
ITEM APPROXIMATING ITS NORMAL CRUISE FLIGHT CONDITION, 

- COE ff IC I ENT METHOD

CORRECTING SWING 

(A) 

(e) 

(c) 

fi::AD Al RC RAFT APP ROX I LI.HEL Y 000° 
COMPASS, CeTAIN EXACT MAGNETIC HEADING AND 

NOTE DEVIATION, 

HEAD AIRCRAn APPRO XIMATELY 090
° 

COMPASS, CeTAIN EXACT MAGNETIC HEADING AND 
NOTE DEVI ii.Tl ON, 

HEAD AIRCRAFT APPROXIMATELY 180° COMPASS, CleTAJN EXACT MAGNETIC HEADING AND
NOTE DEVI AT I ON, 

D€TERM!NE COEFFICIENT C: COEFFICIENT C = DEV. N - DEV, s

2 

CHANGE THE SIGN OF C THUS OBTAINED AND ADD IT ALGEBRAICALLY TO THE COMPASS 
READING OBTAINED IN (c). ADJUST THEN - S (= C) CORRECTOR TO LIAKE COMPASS 
READ THE ALGEBRAIC SUM DETERMINED ABOVE, 

(D) HEAD AIRCRAFT APPRO XIUATELY 270
° 

COMPASS, 0aTAIN EXACT MAGNETIC HEADING AND
NOTE DEVIATION,

DETERMINE COEFFICIENT B: COEFF'ICIENT B = DEV, E - DEV. w
2 

CHANGE THE SIGN OF B THUS OBTAINED AND ii.DD IT ALGEBRAICALLY TO THE COMPASS 
READING OBTAINED IN (D), AD.JUST THEE - W (= 8) CORRECTOR TO MAKE COMPASS 
READ THE ALGEBRAIC. SUM DETERMINED ABOVE, 

CHECK SWING 

0 0 NOT!) THE DEVIATION REMAINING ON Z?O AND THEN HEAD AIRCRAFT AT 45 INTERVALS FROM.
270 NOTING THE DEVIATIONS ON THE REMAINING CARDINAL AND QUADRANTAL HEADINGS, 

DETERMINE COEF,101 ENT A f"ROl.t -

COEF,ICIENT A = DEV. ON (Z?O + 315 + 000 + 045 + 09:) + 135 + 180 + 225) 

ADD THIS FIGURE ALGEBRAICALLY TO THE LAST READING OBTAINED DURING THE 8 POINT CHECK 
SWING AND ROTATE COMPASS MOUNT TO MAKE COMPASS READ THIS ALGEBRAIC SUM, 

.7 METHOD 11. - DIRECT CORRECTION 

CORRECTING SWING 

(A) HEAD AIRCRAf"T APPROXIMATELY OOQ
O 

COMPASS. 0eTAIN EXACT MAGNETIC HEADING AND
ADJUST N - 5· (= C) CORRECTOR UNTIL COMPASS READS CORRECT HEADING,

(e) HEAD AIRCRAFT APPROXIMATELY 0900 
COMPASS, GaTAIN EXACT MAGNETIC HEADING AND

ADJUST E - W (= 8) CORRECTOR UNTIL COMPASS READS CORRECT HEADING.

(o) f-EAD AIRCRAFT APPROXIIAATELY 180
0 

COMPASS, GaTAIN EXACT MAGNETIC HEADING AND
NOTE DEVIATION. ADJUST N - S CORRECTOR UNTIL DEVIATION IS REDUCED TO 1/2 THE
VALUE FIRST OBTAINED OH 180

°
,



(D) 

J+ 

HEAD AIRCRAtT APPROXIMATELY VO
O 

COMPASS. OBTAIN EXACT MAGNETIC HEADING AND 
NOTE·DEVIATION. ADJUST E - W csRRECTOR UNTIL DEVIATION IS REDUCED TO 1/2 
THE VALUE fl ROT OBTAINED ON 270 • 

1.7.2 CHECK SWING 

CARRY OUT A CHECK SWING EXACTLY AS roR COEFFICIENT A IN PARAGRAPH 1.6.2. 

1.8 tlNAL CHECK ON ACCURACY or SWING 

1. s.1 THE RESIDUAL DEVIATIONS SHOULD DISCLOSE LITTLE OR NO COEFflOIENT A, 8 OR C PROVIDED
EACH COEfflCIENT HAS BEEN REMOVED. (}i SOME DIRECT READING COMPASS TYPES COEftlCIENT 
A CANNOT BE REMOVED AND or COURSE, IN SUCH OASES,THIS WILL SHOW UP IN THE RESIDUAL 
DEVIATIONS. To CHECK Ir THERE IS LITTLE OR NO COEFFICIENT C REMAINING USE THE 
F'ORMULA -

COErrlCIENT C = DEV, ON N - DEV. ON S 
2 

To CHECK THAT THERE IS LITTLE OR NO COEF'flCIENT 8 REMAINING USE THE FORMULA -

Coe:rr1c1ENT B = De:v. ONE - De:v. ON W 
2 

1.s.2, Ir THE ABOVE CHECKS or COE,FICIENTS BAND C DISCLOSE LITTLE OR NO REMAINING COEFflCIENTB
AND THE RESIDUAL DEVIATIONS CAN BE GRAPHED INTO A MORE OR LESS REGULAR CURVE THEN THE 
SWING CAN BE ACCEPTED AS REASONABLY ACCURATE. Ir NO CORRECTIONS WERE MADE FOR 
COEFF'ICIE NTS A, 8 OR C THEN THE RESIDUAL DEVIATIONS FROM THIS SWING SHOULD BEAR A 
RESEMBLANCE TO THOSE OBTAINED ON THE PREVIOUS SWING PROVIDED THERE WAS NO MAJOR 
EQUIPMENT CHANGE. 

1,9 DOCUMENTATION (SEE ALSO NZCAR, PART I I I, LEAFLET A.5-1)

1.9.2 

DEV I AT! ON CARD 

foLLOWING A COMPASS SWING A RECORD or DEVIATIONS REMAINING MUST BE MADE OUT AND PLAOED 
IN THE AIRCRAFT. THIS RESTDUAL DEVIATION CARD MAY BE OF EITHER GRAPHICAL OR TABULAR 
FORM. SIGNATURE AND DATE MUST, BE AfflXED TO THE CARD. 

A!RCRAF"T LOG BOOK 

GERTI rv IN THE AIRCRAF"T LOG BOOK THAT THE COMPASS HAS BEEN SWUNG AND CORRECTED AND A 
DEVIATION OARD FITTED. A COPY OF THIS DEVIATION CARD IS ALSO TO BE PLACED IN THE 
LOG BOOK. 

COMPASS SWINGING RECORD 

Ir IS REQUIRED THAT A PERMMlENT RECORD BE KEPT OF COMPASS SWINGS UNDERTAKEN. FoRU 
CA 2138 IS DESIGNED FOR THIS PURPOSE, 

2. MAGNETISM AND CO.VPASSES 

2.1 MAGNETS AND MAGNETISM 

2.1.1 (A) MAGIIETISM IS THE NAME GIVEN TO A PHENO MENON THE EXACT NATURE or WHICH 18 STILL 
VERY MUCH A MATTER OF SPECULATION. HowEVER, THE EFFEC'SOF MAGNETISM ARE WELL 
KNOWN. FoR THE PRACTICAL PURPOSE OF THIS PAMPHLET THE ESSENTIAL FACT IS THAT 
MAGNETISM IS CAPABLE O, EXERTING A MECHANICAL ,ORCE, WHICH LIKE ANY OTHER FORCE, 
HAS MAGNiTUDE AND DIRECTION, 

(e) MAGNETIC FORCE CAN BE EXERTED BY "MAGNETS" AND AN ELECTRIC CURRENT. AN AREA IN
SPACE IN WHICH MAGNETIC INFLUENCE EXISTS, 18 KNOWN AS A "MAGNETIC FIELD",





2.1.4 

2.1.5 

(c) A f"URTHER POINT TO BE OBSERVED IS THAT EACH AND EVERY LINE Of fORCE IS
CONTINUOUS FROM POLE TO POLE - THOSE PASSING BEYOND THE fRAME Of THE 
ILLUSTRATION SHOULD ALSO BE fOUND TO BE CONTINUOUS - AND THROUGH THE SUBSTANCE
Of THE MAGNET,

(D) IN THE CASE or THE fl ELD DUE TO THE ELECTRIC CURRENT SIMILARITIES TO THE BAR
MAGNET FIELD ARE OBSERVABLE. THE LINES or ,ORCE APPEAR AGAIN, THEY ARE MORE
CONCENTRATED NEAR THE CONDUCTOR, HAVE A CIRCULAR PATTERN AND AGAIN ARE CONTINUOUS,
As THE FIELD IS CIRCULAR, NO POLES APPEAR, 

IT WAS STATED IN 2.1.J(A) THAT "•••• THE IRON FILINGS HAVE BEEN SUBJECTED TO A 
FORCE THAT HAS MECHANICALLY ORIENTED THEM•••• 11 AND IN 2.1.2(A) "••• A MAGNETIC
FIELD CAN PRODUCE A FORCE ONLY If IT HAS ANOTHER MAGNETIC rlELD WITH WHICH IT
CAN REACT", CleVIOUSLY THEN THE IRON FILINGS MUST THEMSELVES HAVE PRODUCED THEIR 
OWN MAGNETIC r1ELDS TO REACT WITH THAT OF THE MAGNET - OR THAT or THE ELECTRIC
CURRENT, 

(�) As THE FILINGS HAVE PRODUCED A MiGNETIO fl ELD THEY HAVE BECOME MAGNETS; IN FACT 
A SUB ST ANOE WHICH, WHEN IN fLUENCED BY A MAGNETIC fl ELD BECOMES A MAGNET, IS A 
"MAGNETIC MATERIAL" THAT IS, IT CAN BE "MAGNETIZED"• 

(o) SEVERAL SUBSTANCES EXHIBIT MAGNETIC PROPERTIES BUT IRON AND MOST OF ITS ALLOYS
EXHIBIT SUCH PROFOUND PROPERTIES THAT THEY ARE CLASSIFIED IN A CLASS OF THEIR OWN 

KNOWN AS "rERR�MAGNETIO" SUBSTANCES. THERE IS A WIDE VARIATION or PROPERTIES
WITHIN THE GROUP RANGING FROM THE EXTREMELY •son" MAGNETICALLY, TO THE EXTREMELY
ftHARD". A .sorr MAGNETIC !AATEHIAL IS ONE THAT IS HIGHLY SUSCEPTIBLE TO EVEN A
COMPARATIVELY WEAK MAGNETIC flELD, WHILST A MAGNETICALLY 11HARD u MATERl"AL HAS A
LOW DEGREE or SUSCEPTABILITY, CONVERSELY, A MAGNETICALLY SOFT MATERIAL WILL TEND
TO LOSE NEARLY ALL OF ITS MAGNETISM WHEN THE MAGNETIZING FORCE IS REMOVED WHEREAS 
A HARD MATERIAL WILL NOT, IT IS OF THIS HARD MATERIAL THAT PERMANENT MAGNETS ARE 
MADE, EXAMPLES or MAGNETICALLY HARD MATERIALS ARE TUNGSTEN, CHROl>AE AND COBALT
MAGNET STEELS, CAST STEEL1 ALUMINIUM - COBALT - NICKEL - IRON ALLOYS (ALNICO,
ALCOMAN) AND or SOFT MATERIALS, PERMALLOY, NUMETAL, 50% COBALT IRON, 40% NICKEL
I RON AND son I RON.

(A) REVERTING TO PARAGRAPH 2,1,2 IT WAS STATED THAT REACTING MAGNETIC FIELDS CAN
PRODUCE A FORCE EITHER Of ATTRACTION OR OF REPULSION,

(B) Ir THE MATERIALS USED TO OBTAIN F1G;1 ARE SUPPLEMENTED WITH A SECOND BAR MAGNET
IDENTICAL WI TH THE !'I RST, T_H� _FOLLOW I HG PATTERNS CAN BE OB TAINED: 

(o) ASSUMING THAT THE PATTERN OF flG,J WAS OBTAINED ON THE FIRST POSITIONING OF THE 
MAGNETS THEN BY TURNING CTIJE or THE MAGNETS END FOR END, THE PATTERN OF FIG,4 WOULD
APPEAR, AND VICE VERSA, As ONLY ONE MAGNET WAS TURNED IT CAN BE INFERRED THAT THE 
TWO POLES Of A MAGNET HAVE DIFFERENT CHARACTERISTICS, THIS IS SO AND THE POLES OF
ANY MAGNET ARE CALLED NORTH AND SOUTH RESPECTIVELY - GENERALLY ABBREVIATED TON 
ANDS, (THE RELATIONSHIP BETWEEN THIS TERMINOLOGY AND GEOGRAPHICAL NORTH AND
SOUTH WILL OE SHOWN IN PARAGRAPH 2.2.) IT 18 ASSUMED roe CONVENTION, THAT LINES
Of FORCE ARISE ON A NORTH POLE AND TERMINATE ON A SOUTH POLE, THE PATTERN or FIG,3
WILL BE OBTAINED If LIKE POLES or THE MAGNETS ARE IN PROXIMITY, l,E. ff BOTH LEFT
HAND POLES ARE N - OR BOTH S, Ir 1./NLIKE POLES ARE IN PROXIMITY, ONE LEFT HAND 
POLE AN NANDONE ANS, THEN THE PATiERN OF F1G,4 WILL OBTAIN,



7. 

(D) As STATED EARLIER, EACH AND EVERY LINE OF FORCE IS CONTINUOUS AND IT CAN BE 
SEEN FROM FtGs.J AND 4 THAT THIS STILL OCCURS auT IN THESE CASES THE PATTERNS 
OF THE LINES HAVE CHANGED. 

(E) IN flG.J THE LINES Of fORCE DUE TO EACH MAGNET SHOW CLEARLY BUT IN THE AREA 
BETWEEN THE MAGNETS AND IN THE EXTENSION TO LEFT AND RIGHT OF THIS AREA THE
PATTERN IS FLATTENED AS IF THE FIELDS WERE IN COMPRESSION AND PUSHING AGAINST
EACH OTHER. IT WILL BE FOUND THAT THE FIELDS ARE ACTUALLY REPELLING EACH OTHER
AND IN THE CASE OF STRONG PERMANENT MAGNETS , WITH QUITE CONSIDERABLE fORCE.
THE CLOSER THE MAGNETS THE GREATER WILL THIS FORCE BE.

(.) IN fq,.4 THE Ll NES Of FORCE SHOW A QUI TE DI F"FERENT PATTERN, IN THE SAME AREA 

AS NOTED ABOVE THE PATTERN I S INTERWOVEN AS IF THE FIELDS WERE IN TENSION 
AND PULLING TOWARDS EACH OTHER, WHICH IN FACT THEY.ARE. IN THE CA SE OF STRONG 
MAGNETS THIS FORCE OF ATTRACTION IS CONSIDERABLE AND AGAIN, INCREASES WITH 
DECREASING DISTANCE APART. 

(G) FROM THE FOREGOING IT IS READILY DEDUCED THAT LIKE POLES REPEL AND UNLIKE
POLES ATTRACT•

(H) MAGNETIC FIELDS DUE TO ELECTRIC CURRENTS EXHIBIT EXACTLY THE SAME PR:JPERTIE·S OF
REPULS ION AND ATTRACTION AS THOSE OF BAR MAGNETS.

(A) To EXPLAIN HOW THE IRON FILINGS OF" PARAGRAPH 2.1.4 HAVE BECOME MAGNETS, THE
nuOLECULAR T H EORY"Of l.AAGNETISATION 11 IS CONVENIENT. THIS THEORY A SSUMES A
MAGNETIC MATER I AL IS MADE UP OF 11M OLECULES" THAT ARE THEMSELVES Ml NUTE PERMANENT
MAGNET S WITH N ANDS POLES. IN THE UNMAGNETISED STATE IT IS ASSUMED THAT THE
MOLECULAR MAGNETS ARE SO ORIENTED THAT THEIR N ANDS POLES1 BY ATTRATJON1 FORU
CLOSED LOOPS AND HENCE ?RODUCE NO EXTERNAL MAGNETIC FIELD. SEE flG.5.
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(e) HOWEVER, WHEN SUBJECT TO THE INfLUENCE OF A MAGNETIC FIELD, THE MOt.ECULAR
MAGNETS, BY ATTRACTION OF THE INF"LUENCING FIELD, RE-ORIENT THEMSELVES ALONG THE
LINES OF FORCE OF THAT FIELD. AT THE SUR,ACE Of THE SUBSTANCE, ADJACENT TO THE
INFLUENCING f!ELD WILL AP?EAR A POLE Or OPPOSITE POLARITY TO THAT OF THE
I NtLUENCI NG F! ELD. HENCE ATTRACT! ON WILL OCCUR. Ar THE OPPOSIT E SURFACE or THE
SUBSTANCE A POLE OF LIKE POLARITY TO THAT OF THE INF"LUENCING FIELD WILL APPEAR.

_ THE ,SUBSTANCE IS NOW A MAGIIET 1 WITH POLES AND :TS OWN EXTERNAL MAGNETIC FIELD, 
DUE TO THESE POLES, SEE FIG.6. 
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·3. 1. 3

q 

B 

H 

F1G.7 

fN AN AIRCRAFT THE RESULTANT DIRECTIVE FORCE AT THE COMPASS POSITION IS DUE 
TO (A) THE EARTH 1s MAGNETIC n ELD, AND (a) MAGNETISM wr THIN THE Al RC RAFT.
THE AIRCRAFT MAGNETISM CAN BE CLASSlnED AS "HARD IRON 11 OR 11 PERMANENT 11 i 
11sorr I RON 11 OR 11TEMPORARY 11 AND "su&-PERMANENT 11 • 

(s) HARD IRON MAGNETISM REFERS TO MAGNETICALLY HARD MATERIALS, THAT 1s, THOSE
MATERIALS WHICH ARE NOT EASILY MAGNETIZED BUT WHICH CONVERSELY ARE NOT READI.LY 
D€MAGNETIZED. EXAMPLES Of MAGNETICALLY HARD MATERIALS ARE CAST STEEL AND MANY

ALLOY STEELS, IT MAY BE NOTED HERE THAT MAGNET! SM DUE TO ELECTRIC CURRENT
MAY BE CLASSIFIED AS HARD IRON, HOWEVER, BY OBSERVING COMPARATIVELY.SIMPLE
PRECAUTIONS INTERF�RENCE TO COMPASSES BY ELECTRIC CURRENTS WILL NOT OCCUR ,

(c) SOFT I RON MAGNET I SM REFERS TO MAGNET! CALLY SOFT MATER! ALS, THAT Is, THOSE THAT
ARE VERY EASILY MAGNETIZED AND DEMAGNETIZED, THE POLARITY AND STRENGTH OF A
SOFT IRON MAGNET IS DEPENDENT ON THE DIRECTION AND STRENGTH RESPECTIVELY, Of
THE MAGNETIZING FORCE.

(n) SuS-PERMAMENT MAGNETISM REFERS TO MATERIALS THAT CANNOT BE CLASSIFIED AS EITHER
HARD OR SOFT. THEY CAN BECOME MAGNETIZED BY VIBRATION WITHIN A MAGNETIC FIELD
SUCH AS BEING FLOWN ON A CONSTANT HEADING ,OR A LENGTHY PERIOD. THEIR MAGNETISM
WILL DISAPPEAR WITH THE PASSAGE OF TIME. As SUCH MAGNETISM IS UNPREDICTABLE IT
WILL NOT BE STUDIED FURTHER. HOWEVER, IT SHOULD BE BORNE IN MIND THAT CHANGES
OF COMPASS DEV IATION DURING FLIGHT CAN BE DUE TO SUB-PERMANENT MAGNETISM.

. 2 ANALYSIS OF THE EARTH 1 S DI RECT I VE FORCE 

.3.2.1 (A) ?£FEARING TO FaG.7 1 If THE VECTOR AB REPRESENTS THE TOTAL DIRECTIVE FORCE DUE
ONLY TO THE EARTH 1 S MAGNETIC FIELD AT A POINT, THEN THIS FORCE HAS BEEN RESOLVED 
INTO THREE FORCES, AZ ACTING IN A VERTICAL PLANE, AND AX AND AY ACTING IN THE 
HORIZONTAL PLANE, THE RESULTANT OF AX AND AY rs AH AND IT IS THIS RESULTANT 
,ORCE WHICH ACTS ON A COMPASS NEEDLE TO GIVE DIRECTION IN THE HORIZONTAL PLANE. 

(e) THE COMPASS NEEDLE WILL ALIGN WITH THIS RESULTANT AND THUS BE ALIGNED WITH THE
MAGNETIC MERIDl,AN, THAT rs, THE NORTH SEEKING (RED) POLE Of THE CO!JPASS NEEDLE
WILL POINT TO MAGNETIC NORTH■ 

(c) FoRCE AZ OBVIOUSLY DOES NOT AHECT THE DIRECTION or THE HORIZONTAL COMPASS
NEEDLE AS THIS FORCE ACTS IN A VERTICAL PLANE,



3.2.2 

JO 

(A) LET THE THREE RESOLVED F"ORCES Of THE EARTH 19 TOTAL DIRECTIVE ,ORCE BE X, Y 
AND Z., AND BE RELATED TO AN AIRCRAF'T BY TUE FOLLOWING CONVENTION: 

X ACTING TOWARDS THE A I RCRAfT HEAD, THE SENSE BE I NG THEN POSIT I VE j 

Y ACTING TO STARBOARD, THE SENSE THEN BEING POSITIVE; 

Z ACTING VERTICALLY AND IF DOWNWARDS BEING THEN Or POSITIVE SE NSE, 

(a) F1 Go 7 CAN ntEN BE REDRAWN AS SHOWN BELOW: 

(c) IN F1s.8, FORCE z IS SHOWN ACTING UPWARDS, THIS IS BECAUSE IN THE SOUTHERN 
fJ.::MtSPHERE THE ANGLE OF DIP OF THE EARTH 1 S f"IELD IS SUCH THAT THE NORTH SEEKING 
(RED) POLE or THE COMPASS NEEDLE IS BEING SUBJECTED TO A FORCE ACTING UPWARDS FR� 
THE HORIZONTAL, HENCE,THE SENSE or z IS NEGATIVE IN SOUTHERN LATITUDES,' 

THE EHECT OF" F"ORCE Z IS SUCH THAi IT WOULD, UNLESS COUNTERACTED, CAUSE TH!:: COMPASS 
NEEDLE TO BE INCLINED AT AN ANGLE TO THE HORIZONTAL (THIS EFF"ECT IS or COURSE ZERO AT THE 
MAGNETIC EQUATOR AND MAX I MUM AT ntE MAGNETIC POLES), To COUNTERACT F"OROE Z, THE COMPASS 
NEEDLE AND ITS ATTACHED CARD ETC, ARE PIVOTED VERTICALLY ABOVE THEIR RESULTANT c. or G.

HENCE AS THE NEEDLE SYSTEM TENDS TO BECOME INOLINED TO THE HORIZONTAL DUE TO Z, ITS 
C, OF G, LINE T O  THE F>IVOT MOVES AWAY FROM THE VERTICAL AND GRAVITATIONAL FORCE EXERTS A 
RESTORING cguPLE, Tilts ARRANGEMENT ALLOWS THE SYSTEM TO REMA! N Ne:ARLY HORIZONTAL UP TO 
LA Tl TUDE 70 N OR S, APP ROX I MA TEL.Y • 

3.3 AN ALYS Is or A, RORA rr PERMANENT MAGNET, SM 

3,J.1 REF"ERRING TO THE Al RCRAF"T PERMANENT MAGNETISM NOTED IN PARAGRAPH J,1,J IT SHOULD BE 
BORNE IN MIND THAT THIS MAGNETISM IS FAIRLY CONSTANT REGARDLESS OF' Al RCRAFT HEADING, 
POSITION, ETC, THE RESULTANT FORCE OF" THE PERMANENT MAGNET! SM CAN ALSO BE RESOLVED HJTO 
THREE COMPONENT F"OROES ACTING AS SHOWN IN FIG,9, 



I I 

F1G. 9 

P ACTING fORE AND AfT AND POSITIVE IF FORWARD. 

Q ACTING ATHWARTHSHIPS A�U> POSITIVE If TO STARBOARD. 

R ACTING VERTICALLY AND POSI TIVE It DOWNWARDS. 

THE MAGNETIC fORCES SO FAR CONSIDERED ACTING AT THE COMPASS POSI.TION CAN BE 
CONVENIENTLY COMBINED: 

f-bRI ZONTAL FORCES 

+X; +P ACTING fORWARD. 

ACT I NG TO ST A RBOA,RD. 

VERT I CAL FORCES 

+Z; +R ACTING DOWNWARDS • 

.3�4 AN ALYS IS or "SOFT I RON 11 (TEMPORARY) MAGNET I SM 

(A) Ir WAS STATED IN PARAGRAPH J.1.3 THAT "son IRON" MAGNETISM IS ASSOCIATED WITH

MATERIALS THAT ARE EASILY MAGNETIZED. HENCE, SOF"T IRON MATERIAL IN AN AIRCRAFT WILL
BECOME MAGNETIZED BY THE INfLUENCES OF MAGNETIC FIELDS SURROUNDING ITo THE UOST
IMPORTANT OF THESE flELDS IS THAT or THE EARTH.

(a) THE VARIOUSLY DISPOSED ITEMS or SOFT IRON IN AN AIRCRAFT WILL, UNDER THE 
INFLUENCE OF THE EARTH 1S MAGNETIC FIELD, BECOME TEMPORARY MAGNETS. THEIR
POI.ARI TIES WILL DtPEND ON THEIR SHAPES AND THEIR ORIENTATION IN THE EARTH 1 S
FIELD. THEIR STRENGTHS WILL DEPEND ON THEIR MAGNETIC CHARACTERISTICS AND THE
STRENGTH or THE EARTH 1 S FIELD. As THESE MAGIi.ET$ ARE SOFT IRON AND THUS EASILY
MAGNETIZED AND DEMAGNETIZED, THEIR POLARITIES AND STRENGTHS WILL CHANGE WITH

- CHANGES OF' THE AIRCRAF"T 1 S HEADING, ATTIT_UDE AND POSITION.

(A) THE THREE RESOLVED CO,IPONENTS Of THE EARTH 1S rt ELD, X, Y AND Z WI LL EACH CAUSE
MAGNETIZING OF son IRON COMPONENTS, COMPONENT x, F"OR INSTANCE, WILL MAGNETIZE
SOFT IRON MATERIALS WHICH WILL THEN PRODUCE A RESULTANT FIELD FROM THEIR
MAGNET I SM.

(B) THE RESULTANT fORCE Of THIS F"IELD CAN BE RESOLVED INTO THREE COMPONEN,S AS
BE FORE - ONE ACT I NG VERTICALLY 1 ONE ACT I NG FORE AND AFT HORIZONTALLY AND ONE
ACTING HORIZONTALLY ATHWARTSHIPS. As THE STRENGTHS OF' THESE COMPONENTS IS A
,UNCTION or THAT COMPONENT OF THE EARTH 1 S FIELD THAT INDUCED THE SOTT IRON
MAGNETISM THE RESOLVED SOFT IRON ,ORCE IS ALWAYS IDENTIFIED WITH THAT COMPONENT
or THE E�RTH 1S FIELD THAT INDUCED IT,



3.4.J 

{c) 

I 2. 

SIMILARLY, COMPONENTS Y AND Z or THE EARTH 1S FIELD WILL CAUSE EACH THREE UORE 
RESOLVED sorr IRON COMPONENTS GIVING A TOTAL OF NINE. By CONVENTION THE SOFT 
IRON COMPONENTS ARE: 

DuE TO HoRtZONTAL {X AND Y) COMPONENTS or EARTH 1S rlELD -

DuE 

+ AX ACTING fORWARD, 

+ nX ACTING TO STARBOARD,

+ GX ACTING DOWNWARDS.

+ BY ACTING FORWARD.

+ EY ACTING TO STARBOARD.

+ HY ACTING DOWNWARDS,

TO VERTICAL ( Z) 't:OMPONENT 

+ cZ ACTING FORWARD,

OF EARTH 1s n ELD -

+ FZ ACTING TO STARSOARD, 

+ KZ ACTING DOWNWARDS.

(D) FOR CONVENIENCE THE 9 COMPONENTS CAN BE CONSIDERED AS BEING DUE TO 9 sorr IRON
"Rons" HAVING LENGTH BUT NEGLIGIBLE AREA. THE RODS ARE THUS CAP�BLE OF BEING
MAGNETIZED LONGITUDINALLY ONLY.

(A) ASSUMING THAT X', Y1 AND 21 REPRESENT RESPECTIVELY THE TOTAL IN-LINE UAGNETIC
FORCES FORE A�D AFT HORIZONTAL, ATHWARTHSHIPS HORIZONTAL, AND VERTICAL IN AN 
Al RCRAFT, THEN:

EARTH HARD IRON Sorr IRON 

x• = X + p ♦ AX + BY+ cZ

y, = y + Q + DX+ EY + rZ

zr = z + R ♦ GX + HY+ KZ

(B) Or THE ABOVE FORCES, THOSE DUE TO THE EARTH 1 S FIELD ARE DIRECTIVE FORCES, WHILST
THOSE DUE TO HARD AND SOFT IRON MAGNETISM ARE DEVIATING FORCES, THE PRIME CONCERN
or COMPASS COMPENSATI_OIJ Is DEALING WITH THE DEVIATING ,ORCES,

(c) As ONLY THOSE DEVIATING FORCES ACTING IN THE HORIZONTAL PLANE GIVE DIRECTIONAL
EHECTS ON THE COMPASS, (l,E, DEVIAHONS), THEN THOSE F'ORCES AOTING ONLY IN THE 
VERTICAL PLANE NEED.NOT BE CONSIDERED IN A STUDY or DEVIATIONS.

(D) THE HORIZONTAL DEVIATING fOROES CAN CONVENIENTLY BE GROUPED ON THE BASIS Or THEIR
SIMILAR EFFECTS ON iHE COMPASS, AS FOLLOWS: 

(t) p AND CZ, 

(It) Q AND ,Z, . 

( I I I) AX AND EY, 

(1v) aY AND nX. 
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3.5 E,FECTS Of DEIVATING FORCES ON THE COMPASS NEEDLE 

(A) IN STUDYING THE EFfECTS OF THE VARIOUS FORCES ACTING ON THE COMPASS NEEDLE IT IS
CONVENIENT TO POSTULATE AN "1sOLATED POLE11 THAT 1s, A MAGNETIC POLE THAT 18
PURELY NORTH (BLUE) WITH NO ATTACHED SOUTH (Re:D), AND VICE VERSA. AN ISOLATED NoRTH
POLE WILL BE ATTRACTIVE TO THE NORTH SEEKING (RED) END OF THE COIAPASS NEEDLE WHILST
CONVERSELY AN ISOLATED SOUTH POLE WILL REPEL THE NoRTH SEEKING END OF THE
COMPASS NEEDLE. IT SHOULD BE NOTED THAT THE NoRTH SEEKING EN D OF A COMPASS
NEEDLE IS KNOWN BY CONVENTION AS THE RED ENDo

(s) To DIFFERENTIATE BETWEEN ISOLATED POLES DUE TO HARD IRON AND THOSE DUE TO
SOFT IRON, SUCH POLES WILL BE SHOWN AS O FOR HARD IRON ANDO FOR SOFT IRON.

3.5.2 EFFECT OF COMPONENT P

(A) AsSUI.AING THAT p IS +vE THEN ITS EFFECT IS THAT OF AN ISOLATED® POLE FORWARD
OF THE COMPASS AND ON THE FORE AND AfT LINE. THE DEVIATING EFFECT OF +P
THROUGH THE CARDl�ALS AND QUADRANTALS WILL BE AS SHOWN IN FIG.10.

/ 

/ 

Fl G.10 



(c) 

(D) 

I 4-

O,i 000
° 

AND 180
° 

HEADINGS THE EtfECT or +P, DEVIATIONWISE, IS ZERO, WHILST 
ON 09()

0 
AND Z,Q

O 
IT IS MAXIMUM WITH INTERMEDIATE VALUES ON,.UIE QUADRANTALS.

THE DEVIATIOII IS or COURSE DUE TO THE ATTRACTIVE fORCE or@ UPON THE NoRTH 
SEEKING END or THE COMPASS NEEDLE, 

0., OOOO AND 180
°

, @ ACTS IN LINE WITH THE MEnlDIAN AIDING THE EARTH1S 
DIRECTIVE FORCE ON 000 AND OPPOSING IT ON 180 • 

0., EASTERLY HEADINGS, +P HAS, BY ATTRACTING Tl£ COMPASS NEEDLE TO THE EAST or 
THE MERIDIAN, CAUSED THE COMPASS TO READ LOW AND THUS GIVEN EASTERLY (OR 
POSITIVE) DEVIATION, 0., WESTERLY HEADINGS +p HAS ATTRACTED THE NEEDLE TO THE 
WEST or THE UERIDIAN THEREBY CAUSING WESTERLY (OR NEGATIVE) DEVIATION, 

HAD THE HARD IRO)L..MAGNETISM BEEN SUCH THAT -P OBTAINED, THIS WOULD BE EQUIVALENT 
TO AN ISOLATED 1.§.J POLE AFT Of THE COMPASS AND �HDER THIS CONDITION THE DEVIATIONS 
WOULD BE.WESTERLY(-) ONEASTERLY HEADINGS AND EASTERLY (+) ON WESTERLY HEADINGS. 

GRAPHS or THE DEVIATIONS DUE TO +P AND-PARE SHOWN IN F1Gs.11(A) AND 11(e) 
RESPECT! VELY. 

+ p - p

+ ♦ 

-;no 270 

360 360 

F1G.l1(B) 

Ir If/Ill BE NOTED THAT THE DEVIATION OURYES ARE SINUSOt'DAL IN roRM. 

3.5.3 ErrECT or COMPONENT cz 

(A) IT WILL BE RECALLED THAT cZ 18 THAT COMPONENT or THE AIRORAF1"1s sorr IRON MAGNETISM
INDUCED BY THE VERTICAL COMPONENT, Z, O f THE EARTH 1S fl ELD, AND ACTING ALONG THE
l"ORE AND AFT HORIZONTAL LINE, CZ IS POSITIVE If IT IS EQUIVALENT TO AN ISOLATED
!ID POLE rORWARD AND"" ISOLATED fill POLE Art, Of THE COMPASS. Ir THESE I]] ANl) ffi]

POLES ARE REVERSED IN POSITION THEN cZ WILL BE NEGATIVE. 

(e) A LITTLE CONSIDERATION WILL SHOW TH ... T THE DEVIATING EF',EOT or♦ oz WILL BE SIMILAR
TO +P AND -cz·ro -P. Ir cZ AND p ,.RE OF' THE SA�E SIGN THEIR EfFEOTS WILL BE
ADDITIVE, WHEREAS tr THEY ARe Of Dl,,ERENT SIGN, THEIR EFFECTS WILL BE BUBTR ... CTIYE, 
THIS IS SHOWN GRAPHICALLY IN F1os.,2( ... ) AND 12(e). 



3.5 .. 4 

+ 

000 

090·

180 

+cZ

+P

+cZ + p

+P

----cZ +P 

.360 

F1G.12(A) F1G.12(B) 

+ 
AGAIN IT WILL BE NOTED THAT THE DEVIATION CURVES OF cZ AND OF p - cZ ARE
SINUSOIDAL. 

flcFERRI NG TO THE SINUSO'I DAL CURVES OBTAINED IN THE GRAPHS OF p AND oz, THE 
SINE OF ANY ANGLE 1T w16L BE RECALLED, VARIES ,ROM A MINbMUM VALUE o, OAT o

0
, 

TO A MAXIMUM OF 1 AT 90, TO A MbNIMUM
0

0F O AGAIN AT 180, A MAXIMUM AGAIN 
OF -1 AT ;:[!Q

O 
ANDO AGAIN AT 360 (000 ) •• 

{e) CO!APARING THE CURVES or +cZ + P IN F1G.12(A) AND -cZ + P IN F1G.12(e), IT CAN 
BE SEEN THAT ALTHOUGH BOTH CURVES ARE OF IDENTICAL FORM, THEIR MAGNITUDES �RE 
Dt ,,ERENT. Ir boR EXAMPLE THE RESULTANT DE�IATION ONMAGNETbc HEADING 090 IN 
F1G.12(A) 1s +5, eu6 IN F1G.12(B) IT 1s +3 THEN, As sbN 90 1s A0wAvs 1,0To 
OBTAIN A VALUE OF +5 IN f1G.1Q(A) THE DEVIATION ON 090 MUST BE 5 BIN 90 • 
THAT IS, TO OBTAIN, IN DEGREES, THE ACTUAL DEVIATION ON ANY HEADING, CAUSED BY 
p AND cl, THE SINE OF THE HEADING ANGLE IS MULTIPLIED BY SOME flGUREo 

(o) THIS FIGURE IS THUS A COEFFICIENT AND IN THE CASE OF p AND oZ THE COEFFICIENT
1s, TO MAKE IT GENERAL, NOMINATED, B. THIS COEFFICIENT B HAS A VALUE GOVERNED
BY THE MAGNETIC STRENGTHS AND SIGNS-OF p AND cl AND REPRESENTS THE MAXIMUM O
D€VI AT I ON THESE FORCES PRODUCE. IN F1 G.12( A) COEFfl Cl ENT 8 HAS e VALUE Of" +5 
WHILST IN FIG.12(B) ITS VALUE IS +3

°
. HAD THE DEVIATIONS ON 090 BEEN NEGATIVE

OR WESTERLY IN F1G.12(A) AND 12(B), THEN THE COEf"rlOIENT WOULD HAVE ALSO BEEN
NEGATIVE.

(D) Q.i MAG�ETrc �EADING 045
° 

bN F1G.12(A) THE DEVIA TION DUE TOP AND cZ WILL BE 5
°

SIN 45 , = 5 X 0.7 = 3.5, AND SO ON THR::JUGH OUT THE 360 DEGREES. 

(A) REFERRING &GAIN TO FbG.12(A) IT WILL BE SEEN THAT THE DEVIATION ON 090 ° IS +5° 

BUT ON 270 IT IS -5. Ir THE DEVIATION WAS DUE TO HARD IRON EFrECTS (P) CNLY
THEN FIG.10 WILL SHOW HOW THIS REVERSAL OF SIGN HAS OCCURRED. 0N 090

0 
THE

ISOLATED POLE� IS TO THE RIGHT, OR EAST or THE RED POLE OF THE COMPASS NEEDLE
WHEREAS ON Z70 @ IS TO THE LE FT, OR ,WEST OF THE NEEDLE. HENCE: THE DIRECT I ON,
AND THEREFORE THE SIGN,or THE DEVIATION HAS CHANGED ON 270° .

(e) REMEMBER ALSO THAT SIN Z70° 
= -1. THE ErrECT OF P + cZ HAS THE SAME REACTION

ON THE COMPASS NEEDLE WHEN THE RESULTANT GIVES AN ISOLA6ED BLUE POLE FORWARD.
To CALCULATE COEFFICIENb B, OBTAIN THE DEVIATION ON 090 ADD IT ALGEBRAICALLY
TO 6HE DEVIATION ON Z70 WITH THE SIGN OF THE LATTER DEVIATION CHANGED (SIN 
Z70 = -1) AND DIVIDE THE RESULT BY 2. HENCE -

COEFFICIENT 8 = DEv. ON 'E DE:v. ON W 





3.5.11 Ir NOW THE EffECT or A IS CORRECTED BY ROTATING THE COMPASS BOWL, THE EffECT Of B

CORRECTED BY ADJUSTING THEE - f CORRECTOR, THE EFFECT Of C CORRECTED BY ADJUSTING 
THEN·-$ CORRECTOR, THEN THE ONLY DEVIATING FORCES LEFT ARE THOSE DUE TOD AND E. 
As' THESE ARE NORMALLY NOT CORRECTED IN AN AIRCRAFT, THE FINAL DEVIATION CARD IN 
THE AIRCRAf'T IS A" RECORD or THE DEVIATION PRESENT DUE TOD AND E. tr THE DEVIATION 
DUE TO A, 8 AND C 19 REMOVED fROU FIG.15 THE FINAL DE'.VIATIONS PRESENT WILL BE A8

SHOWN IN flG.16. • 

RESIOOAL DEVIATIONS 

FrG,16 

J.5.12 IN CORRECTING fOR COEfflCIENiS 8 AND C BY ADJUSTING THE CORRECTOR MAGNETS, MAGNETIC
flELDS HAVE BEEN INTROOOCED ACTING AT THE COMPASS POSITION. THE RESULTANT FORCE or 
THESE FIELDS IS SUCH THAT IT OPPOSES AND NEUTRALIZES THE DEVIATING FORCE THAT GA�E 
RISE TO COEF,ICIENTS 8 AND C. 

J.5.13 (A) Ir, FOLLOWING CORRECTION fOR COEFFICIENTS A, 8 AND C, IT IS FOUND THAT LARGe
RESIDUAL DEVIATIONS ARE PRESENT, THESE WILL BE DUE TO SOITT IRON UAGNETISMo 
ACTION WILL THEN HAVE TO BE TAKEN TO LOCATE THE OffENDING MATERIAL AND 
PREVENT IT fROM INfLU�NCING THE COMPASSo 

(e) COEfflCIENTS D AND E ARE CALCULATED THUSI

D = (Dev.NE - Dev.SE+ DEv,SW - Dev.NI) 

4 

4 
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(a) Ctl 000° 
AND 1@0

° HEADl�GS THE EFFECT OF +Q, DEVIATION-WISE IS MAXIU�u,
WHILST ON 090 AND 2:70 IT IS ZERO WITH INTERMEDIATE VALUES ON THE
QUADRANTALS. Ct./ NORTHERLY HEADINGS +Q WILL GIVE EASTERLY, OR POSITIVE
DEVIATIONS WHILST ON SOUTHERLY HEADINGS IT WILL GIVE WESTERLY, OR NEGATIVE
ONES. A -Q WOULD or COURSE GIVE THE REVERSE or THIS.

EFFECT or COMPONENT FZ 

Ir rZ IS+, ITS EHECT IS THAT OF AN ISOLATED(]] POLE TO STARBOARD OF THE COMPASS 
AND THIS EFFECT WILL OBVIOUSLY BE SIMILAR TO +Q. F1G.14(A) AND 14(a) SHOW 
GRAPHICALLY THE EFFECTS OF +Q + Fl AND -Q + Fl RESPECTIVELY. 

+ ♦ 

' 

+Q \ 

+Q +rZ

-Q .
+rZ

-Q +,z

Z70 

' 
' 

I 

F1G.14(a) 

(s) THE DEVIATION CURVES IN THE ABOVE FIGURES ARE A F1.JNCTION or THE COSINE or THE
HEADING ANGLE AND THE ACTUAL VALUE, IN DEGREES, or THE DEVI AT ION ON ANY
HEADING IS GIVEN I� THIS CASE (Q AND rZ) SY THE PRODUCT or THE COSINE or THE
HEADING ANGLE AND A COEFFICIENT, THIS COEF,lCIENT IS NOMINATED C. CoEFFICIENT C
IS CALCULATED FROM:

COEFFICIENT C = DEV, ON N DEV. ON $ 
2 

THIS METHOD CANCELS OUT ANY COEF"FICIENT A WHICH MAY HAVE BEEN PRESENT. 

EFFECT or COMPONENTS AX AND EY 

THE RESOLVED SOFT IRON COMPONENTS AX AND EV WILL GIVE RISE TO DEVIATIONS WHICH ARE 
MAXIMUM ON QUADRANTAL AND ZERO ON CARDINAL HEADINGS, THE COEFFICIENT ASSOCIATED 
WITH THIS MAGNETISM IS CALLED COEFFICIENT D.

EFFECT or CoMPONENTS BY AND nX

(A) THESE COMPONENTS CAN GIVE RISE TO SOMEWHAT COIJPLICATED DEV IATIONS IN THAT THEY
MAY CONSIST or A PORTION THAT IS CONSTANT ON ALL HEADINGS, AND A PORTION THAT
VARIES AS THE COSINE or TWICE THE HEADING ANGLE. THE COEFFICIENT ASSOCIATED WITH

THE VARIABLE DEVIATION IS COEFFICIENT E AND THAT ASSOCIATED WITH THE CONSTANT
PORTION IS COEFFICIENT A.

(s) HOWEVER, COEFFICIENT A MAY NOT ONLY BE DUE TO SOFT IRON MAGNETISM BUT ALSO TO
OTHER CAUSES SUCH AS THE COMPASS CARD BEING DISPLACED RELATIVE TO THE MAGNET
SYSTEM, INCORRECT ALIGNMENT or THE COMPASS WITH THE FORE AND ArT AXIS Of THE
AIRCRAFT, CHANGE or VARIATION SINCE OALIBRATION WHEN A COMPASS BASE IS USED FOR
SWINGING,






