
CHANGE A C N O : 150/5325 -8 

D A T E : 5 / 8 / 6 9 ADVISORY CIRCULAR 
D E P A R T M E N T O F T R A N S P O R T A T I O N 

FEDERAL AVIATION ADMINISTRATION 
S U B J E C T : COMPASS CALIBRATION PAD 

1. PURPOSE. This advisory c i rcu lar provides guide l ines for the des ign , 
l oca t ion on the a i rpor t , and construct ion of a compass c a l i b r a t i o n pad 
and bas ic information concerning i t s use in determining the dev iat ion 
error in an a i rcra f t magnetic compass. 

2« REFERENCES. The publ icat ions i d e n t i f i e d below should be used, as 
appropriate, in conjunction with t h i s advisory c i r c u l a r . 

a. Additional copies of t h i s c i rcu lar and AC 150/5300-2, Airport Design 
Requirements for Terminal Navigational Aids,and AC 150/5320-6A, 
Airport Paving, may be obtained from the Department of Transportation, 
Dis tr ibut ion Unit , TAD-484.3, Washington, D.C. 20590. 

b. AC 150/5370-1A, Standard Spec i f i ca t ions for Construction of Airports 
($3.50) may be obtained from the Superintendent of Documents, United 
States Government Printing Off i ce , Washington,D.C. 20402. (No c . o . d . 
orders are accepted. Enclose with your request a check or money 
order made payable to the Superintendent of Documents.) 

3 . BACKGROUND. 

a. An a i rcra f t magnetic compass i s a navigat ion instrument with 
cer ta in inherent errors r e s u l t i n g from the nature of i t s 
construct ion . Al l types of magnetic compasses are designed to 
ind ica te d i r e c t i o n with respect to the ear th ' s magnetic f i e l d . 
This I s true even for the gyro - s tab i l i z ed and/or f luxgate 
compasses. Aircraft navigat ion i s based on applying the 
appropriate angular correct ions t o the magnetic reading in 
order t o obtain the true heading. 
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b . The a i r c r a f t magnetic compass should be checked fo l lowing p e r t i n e n t 
a i r c r a f t mod i f i ca t i ons and on a f r e q u e n t , r o u t i n e schedule . One 
method of c a l i b r a t i n g the compass i s t o use a compass c a l i b r a t i o n 
pad to a l i g n the a i r c r a f t on known magnetic headings and making 
adjus tments to the compass and/or p laca rd markings to i n d i c a t e the 
requ i red c o r r e c t i o n s . There a r e o the r methods a v a i l a b l e fo r 
c a l i b r a t i n g a magnetic compass,but f o r small a i r c r a f t the method 
o u t l i n e d he re in i s normally used . 

4 . APPLICATION. 

a. The process of a l i g n i n g an a i r c r a f t on known magnetic headings for 
the purpose of de te rmin ing the degree of e r r o r in the magnetic 
compass i s commonly r e f e r r e d to as "swinging the compass." The 
technique which should be used i s as f o l l ows : 

( 1 ) P lace the a i r c r a f t on a compass c a l i b r a t i o n pad. 

(2) P lace the a i r c r a f t in l e v e l f l y i n g p o s i t i o n . 

(3) Remove compensating magnets from chambers or r e s e t t he 
f ixed compensating magnets to n e u t r a l p o s i t i o n , whichever i s 
a p p l i c a b l e , before swinging. 

(4) Check i n d i c a t o r fo r f l u i d l e v e l and c l e a n l i n e s s . If f l u i d 
i s r e q u i r e d , the compass i s d e f e c t i v e . 

(5) Check the p ivo t f r i c t i o n of the i n d i c a t o r by d e f l e c t i n g the 
card with a small magnet. The card should r o t a t e f r e e l y in 
a h o r i z o n t a l p l a n e . 

(6) If r a d i o i s used in the a i r c r a f t , t he re should be c o r r e c t i o n s 
noted for " r a d i o on" and " r a d i o off" c o n d i t i o n s . 

(7) Align the a i r c r a f t wi th the no r th magnetic heading and make 
the i nd i ca t ed reading correspond to the a c t u a l magnetic 
read ing by use of the compensating magnets. Repeat for the e a s t 
magnetic heading . Then p lace on south and west magnetic 
headings and remove half of i n d i c a t e d e r r o r by a d j u s t i n g 
compensators . EngineCs) should be running . 

(8) Turn the a i r c r a f t on succes s ive 30-degree headings through 
360 d e g r e e s . P l aca rds should be marked to i n d i c a t e c o r r e c t i o n 
a t each 30-degree heading showing " r a d i o on" and " r a d i o off" 
c o r r e c t i o n s . 
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b . C a l i b r a t i o n and adjustment of remote i n d i c a t i n g gyro compasses, 
po la r pa th compasses, and o the r systems of t h i s type should be 
accomplished by a q u a l i f i e d ins t rument t e c h n i c i a n . 

5 . DESIGN OF COMPASS CALIBRATION PAD. The design d e t a i l s shown in t h i s 
advisory c i r c u l a r should be considered as guidance only and v a r i a t i o n s 
of t he se des igns a r e a c c e p t a b l e provided the genera l requi rements a r e 
met. 

a. The compass c a l i b r a t i o n pad prov ides a s e r i e s of 12 r a d i a l s , 
e i t h e r pa in ted on wi th nonmeta l l i c p a i n t or i n l a i d in the 
sur face of the c a l i b r a t i o n pad, extending toward predetermined 
magnetic d i r e c t i o n s every 30 degrees beginning with magnetic 
n o r t h . Each r a d i a l should be marked with t h r e e s e p a r a t e magnetic 
headings ; one a t the end of the r a d i a l I n d i c a t i n g the d i r e c t i o n 
along which each l i n e l i e s ; and one on each s ide of the l i n e which 
i n d i c a t e s the magnetic heading of the a i r c r a f t when i t i s o r i e n t e d 
a t 90 degrees to the r a d i a l . Markings f ac ing the p i l o t must 
correspond t o the a i r p l a n e ' s heading when t r a v e l i n g in t h a t d i r e c t i o n . 
The markings must be l a r g e enough to be e a s i l y read from the a i r c r a f t 
cockpi t as the r a d i a l i s being approached. The l a s t ze ro may be 
dropped from the heading d e s i g n a t i o n . A layout of markings t o be 
used i s shown in Figure 1. 

b . Suggested types of c a l i b r a t i o n pads a r e dep ic t ed in F igures 2 and 
3 . Type I , a s shown in Figure 2 , can be cons t ruc t ed us ing e i t h e r 
r i g i d or f l e x i b l e pavement. Type I I , a s shown in Figure 3 , i s 
a p p l i c a b l e only to r i g i d pavements. The pavement t h i c k n e s s of 
e i t h e r type s h a l l be as r equ i r ed t o support the user a i r c r a f t in 
a c r i t i c a l a r ea in accordance with AC 150/5320-6A . 
With conc re t e pavements the j o i n t type and spacing s h a l l conform 
to s tandard p r a c t i c e s , except t h a t no magnetic m a t e r i a l s a r e to 
be used and, t h e r e f o r e , dowels (where r equ i r ed ) s h a l l be of 
aluminum, b r a s s , or b ronze , r a t h e r than s t e e l . 

c . Make the s i z e of the c a l i b r a t i o n pad compat ible wi th the r e q u i r e ­
ments of the u se r a i r c r a f t . For small a i r p l a n e s make the r a d i u s 
of the pad 50 f e e t ; fo r bas i c t r a n s p o r t s make the r a d i u s 60 f e e t ; 
fo r l a rge two- and t h r e e - e n g i n e j e t s , o the r than bas i c t r a n s p o r t s , 
and a l l l a rge p r o p e l l e r d r iven a i r p l a n e s make the r a d i u s 80 f e e t ; 
and fo r l a rge four -eng ine j e t s , o t h e r than bas i c t r anspor t s ,make the 
r ad ius 110 f e e t . For a i r c r a f t placed in s e r v i c e a f t e r the d a t e of 
t h i s p u b l i c a t i o n , an a n a l y s i s of the t u rn ing a r ea requ i red f o r the 
a i r c r a f t w i l l be necessa ry to de termine a d a p t a b i l i t y to the 
dimensions s p e c i f i e d h e r e i n . 



S E C T I O N A A CRETION. 

FIGURE 1. MARKING LAYOUT AND DETAILS OF WHEEL BLOCK. 
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NOTES: 

NEAREST PAVEMENT OR OBJECT THAT MAY CONTAIN MAGNETIC MATERIALS 
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FIGURE 2. TYPE I . COMPASS CALIBRATION PAD. 
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N O T E S : 

I. RADIUS (R) VARIES DEPENDING ON 
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FIGURE 3. TYPE I I . COMPASS CALIBRATION PAD. 
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d. The Type I I compass c a l i b r a t i o n pad shown i n F igure 3 p r o v i d e s 
wheel s l o t s t o a s s i s t i n t r u e a l ignment of a i r c r a f t normal t o 
each r a d i a l . I t may be d e s i r a b l e t o c o n s t r u c t a s p e c i a l d e v i c e 
f o r u s e i n o b t a i n i n g t r u e a l i gnment when the c a l i b r a t i o n pad 
shown i n F igure 2 i s c o n s t r u c t e d . One method which may be used 
i s t o e s t a b l i s h c o n t r o l p o i n t s c o n s i s t i n g of h o l l o w s h e l l non­
magnet ic i n s e r t s a l o n g each r a d i a l . A wooden b lock w i t h aluminum 
or bronze b o l t s t o f i t i n t o t h e c e n t e r ho ld of t h e b r a s s I n s e r t 
can then be used t o p r o v i d e an a c c u r a t e a l ignment of the a i r c r a f t 
w h e e l s . Des ign d e t a i l s of t h i s sys tem a r e shown i n F i g u r e 1 . 

e . There are many sat isfactory ways of p r o v i d i n g a d e v i c e t o whee l -
b lock an a i r c r a f t t o o b t a i n t h e r e q u i r e d a l i g n m e n t , and the e x a c t 
method i s l e f t t o t h e d i s c r e t i o n of the d e s i g n e n g i n e e r . The 
method d e t a i l e d i n F i g u r e 1 i s one s u g g e s t i o n . One a l t e r n a t i v e 
which comes t o mind i s the p o s s i b i l i t y of forming h o l e s i n the 
c o n c r e t e w i t h some form of removable d o w e l , r a t h e r than c o n s t r u c t ­
ing the s p e c i a l l y b u i l t b r a s s i n s e r t s . 

6 . LOCATION OF COMPASS CALIBRATION PAD. The requ irements s p e c i f i e d h e r e i n 
have been determined through c o n s u l t a t i o n w i t h ins trument c a l i b r a t i o n 
s p e c i a l i s t s , f i x e d base o p e r a t o r s , and p e r s o n s i n the Coast and Geode t i c 
Survey w i t h c o n s i d e r a b l e e x p e r i e n c e i n performing s u r v e y s of compass 
c a l i b r a t i o n p a d s . 

a . Loca te t h e s i t e a t l e a s t 300 f e e t from power and communication c a b l e s 
( b o t h above and below ground) or from, o t h e r a i r c r a f t . Locate t h e 
s i t e a t l e a s t 600 f e e t from l a r g e magnet ic o b j e c t s such a s b u i l d ­
i n g s , r a i l r o a d t r a c k s , h i g h v o l t a g e e l e c t r i c a l t r a n s m i s s i o n l i n e s , 
or c a b l e s c a r r y i n g d i r e c t c u r r e n t ( e i t h e r above or below g r o u n d ) . 
In order t o prevent i n t e r f e r e n c e w i t h e l e c t r o n i c n a v i g a t i o n a l a i d 
f a c i l i t i e s l o c a t e d on the a i r p o r t , make sure t h a t the r e q u i r e d 
c l e a r a n c e s are mainta ined a s s p e c i f i e d in AC 1 5 0 / 5 3 0 0 - 2 . Contro l 
c a b l e s , runway and taxiway l i g h t b a s e s or s i g n f i x t u r e s , p i p e l i n e s , 
d u c t s , g r a t e s f o r d r a i n a g e , d i s t a n c e remaining s i g n s , and a i r c r a f t 
a r r e s t i n g gear should be avoided when they c o n t a i n f e r r o u s 
m a t e r i a l s . 

b . The compass c a l i b r a t i o n pad must be l o c a t e d o f f the s i d e of a 
taxiway or runway a s u f f i c i e n t d i s t a n c e t o s a t i s f y t h e runway/ 
taxiway w i d t h s and c l e a r a n c e s a p p l i c a b l e t o t h e a i r p o r t on which 
i t i s l o c a t e d . 

c . A f t e r t e n t a t i v e s e l e c t i o n of a s i t e through v i s u a l a p p l i c a t i o n of 
a p p r o p r i a t e c r i t e r i a c o n t a i n e d h e r e i n , make a thorough magnet ic 
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survey of Che s i t e . This i s n e c e s s a r y because many s i t e s which 
meet a l l v i s u a l l y a p p l i e d c r i t e r i a regard ing d i s t a n c e s from 
s t r u c t u r e s , e t c , s t i l l are u n s a t i s f a c t o r y because of l o c a l l y 
g e n e r a t e d or n a t u r a l magnet i c a n o m a l i e s . At l o c a t i o n s near heavy 
i n d u s t r i a l a r e a s , I n t e r m i t t e n t magnet ic v a r i a t i o n s may be e x p e r i e n c e d 
and s u f f i c i e n t s u r v e y s a t v a r i o u s p e r i o d s of t ime are n e c e s s a r y 
t o a s c e r t a i n i f t h i s s i t u a t i o n e x i s t s . 

d. The d i f f e r e n c e between magnet ic and t r u e n o r t h must be uniform 
i n the v i c i n i t y of the s i t e . Make s u f f i c i e n t surveys t o determine 
t h a t t h e angu lar d i f f e r e n c e between t r u e and magnet ic north 
measured a t any p o i n t does not d i f f e r from the angular d i f f e r e n c e 
measured a t any o t h e r p o i n t by more than o n e - h a l f degree w i t h i n a 
space between 2 and 10 f e e t above the s u r f a c e of t h e base and 
e x t e n d i n g over an a r e a w i t h i n a 2 5 0 - f o o t r a d i u s from t h e c e n t e r . 

7. CONSTRUCTION OF COMPASS CALIBRATION PAD. For pavement c o n s t r u c t i o n , the 
a p p l i c a b l e p o r t i o n s of AC 150/5370-1A should be u s e d . The f o l l o w i n g 
a d d i t i o n a l i t e m s a r e c o n s i d e r e d important : 

a . Do not u s e magnet ic m a t e r i a l s , such a s r e i n f o r c i n g s t e e l or f e r r o u s 
a g g r e g a t e , i n t h e c o n s t r u c t i o n of the c a l i b r a t i o n pad or of any 
pavement w i t h i n a 3 0 0 - f o o t r a d i u s of the c e n t e r of the s i t e . If 
d r a i n a g e p i p e i s r e q u i r e d w i t h i n 300 f e e t of the s i t e , u s e non-
m e t a l l i c or aluminum c u l v e r t . Appropr ia te q u a l i t y c o n t r o l 
procedures must be employed dur ing the c o n s t r u c t i o n phase t o i n s u r e 
t h a t o n l y n o n f e r r o u s m a t e r i a l s a r e used throughout . 

b . Each of the r a d i a l s must be o r i e n t e d w i t h i n one minute of the 
magnet ic b e a r i n g i n d i c a t e d by i t s markings , 

c . Mark t h e d a t e of o b s e r v a t i o n and any annual change in d i r e c t i o n of 
magnet ic north durably and l e g i b l y on the s u r f a c e of t h e c a l i b r a t i o n 
pad near t h e magnet ic north mark. I t would be w e l l t o e s t a b l i s h a 
permanent monument a t some remote l o c a t i o n on the t r u e north r a d i a l 
f o r f u t u r e r e f e r e n c e . 

d . The U . S . Coast and Geode t i c Survey of the Department of Commerce i s 
a v a i l a b l e t o conduct the n e c e s s a r y surveys t o de termine t h e d i f f e r e n c e 
between true and magnet ic north and the u n i f o r m i t y of t h i s d i f f e r e n c e . 
The c o s t f o r t h i s s e r v i c e i s t h a t n e c e s s a r y t o c o v e r the expense t o 
t h e Coast and G e o d e t i c Survey . Reques t s f o r t h i s s e r v i c e should be 
made t o the f o l l o w i n g : D i r e c t o r , U . S . Coast and Geode t i c Survey, 
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Montrose Road and Old Georgetown Road, R o c k v i l l e , Maryland 20852, 
te lephone 301 656-4088, There a r e a l s o many o the r competent 
r e g i s t e r e d surveyors or eng ineers who a r e capable of performing 
these su rveys . I t i s recommended t h a t a q u a l i f i e d engineer be 
employed to layout the work in the f i e l d and to design the pave­
ment fo r the c r i t i c a l a i r c r a f t t h a t can reasonably be expected 
to use the pad. 

e . After a l l c o n s t r u c t i o n work on the compass pad i s completed, i t i s 
adv i sab le to have the pad magnet ica l ly resurveyed to guard a g a i n s t 
the p o s s i b i l i t y of o b j e c t i o n a b l e magnetic m a t e r i a l s being int roduced 
dur ing the c o n s t r u c t i o n . 

f. Magnetic surveys of e x i s t i n g compass c a l i b r a t i o n pads should be 
performed a t r e g u l a r i n t e r v a l s of f i v e yea r s or l e s s . Addi t iona l 
surveys should be performed a f t e r major c o n s t r u c t i o n of u t i l i t y 
l i n e s , b u i l d i n g s , or any o the r s t r u c t u r e s wi th in 600 f e e t of the 
c e n t e r of the pad. 

Chester G. Bowers 
D i r e c t o r , A i r p o r t s Serv ice 
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