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SUMMARY

A haéaetio deolihation‘survey of twb"'agitee;a;t‘ Kiﬁgtéfoid. -
Smith Ai:rport was made to establieh aircra.ft compass swinging sites. SRR

Diagrams are presented ahowing the values of magnetio declination :
at 55 stations distributed over each site. Ma@etio bearings were -
detemined at 12 stations on & cirele of 100 b radius from the oentre of
"each site. Values have been given of the monthly mean solar da.ily
_variatione of declination at Kimzaford Smith airport.

'I'he magnetic effect of . the aircra.ft tug was determined. " The tng
will have an effect of 1 to 3 minutes on the compass of the Boeing 707-1 383-' N

but an negligible effect on the Boeing 707-3380. .




1. INTRODUCTION .

A magxetic declination survey of two areas on Kingsford Smith
| aerodrome at Mascot N.S.W. was made between the Sth and 8th July, 1965.'>
The survey was undertaken at the request of Qantas Emp:lre
Airwa.ys to eatablish two areas for a.iroraft compass swinging,
. The following dat\a ‘were required :
(1) The values of magnetio 'd«;élination at 55 stations
: | distributed over each site | ‘ o
' (11) For oheokiné the a‘i'rctafta'i oompass be‘ax’inga', the
magnetic béarings to ; two prominent objects at 12
stations on a eircle of 100 ft radius from the
centre of_:eaéh gite;, v
(1441) 'I'hé magnetic effégt at various distances of the
airoraft tugs. This is the vuhioie pnning the.‘
airoraft into position during compass swinging

operatioms.

2. "PREPARAT'IOH OF STTES

anh site had been surveyed ahead by surveyors -of the Department '
of Civil Aviation. A oentral station was marked, a.nd a.lso stations at
50, 100, 150 and 200 feet from the centre along ea.oh of 12 radial lines
30 degrees a.pa.rt.

Every 60 degrees apart a atation was ma.rked 300 feet from the
centre, ma.king a total at eaoh site of 55 stations. One radius of the :
grid was oriented towards true north. The stations were marked witl;__; |
wooden pegs in grassed areas and by nails with y_e‘ilpi paint ma.rks on
the bitumen taxiiways. _ S Co

3. INSTRUMENTS .

An Askania declinometer no.580 3201, moxhltééiou an Askania ‘base

circle, was uséd. '
4. FPROCEDURE
The torsion was removed from the declinometér fibre befoie_ .

commencing observations.
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Observations of magmetic declinatian were sta.rted from ‘!;he centre |
sta.tion, thén stations were observed proceedi.ng outward along the t:me north
rad.ius. Thé ’outemost station on the opposite radius was used a.s a.n azimuthl
‘mark, After completion of the first radius, the instrument wag set up at
‘the end of the next radina and the azimuth mark was moved to the end of the .
opposite radius. Then the stations ﬁrere read proceeding inward until t.hg
centre station was occupied again, thus prbv'iding"eontrol on time variations,

This procedure was carried out unt‘i:l‘ all 54 radial stations v}erg |
observed: At each 100 £t mark, magnetic bearings were taken of ‘two
prominent objects. | ‘. V .

Mark a.nd magxet were each sighted once, and the ‘magnet remained |
‘in the erect position throughout, | |

After the snrvéy of the two compass swinging éi_t,es', 4he magnetic

 effeot of the aircraft tug was measured at various dista:née.
5. RESULTS

Piafe 4 shows the loﬁafiéh‘ of the :£§o areaé-.'- The mean ma@etie
declina.tion for each station for July 1965 at the two gites :ls shown on
”Elgtes 2 and 3. Also'on these plates are listedz Vthez;_},man_- magnetic bearings
of two prominent objeots from the points at 100 £t rrom the respective
.-centres‘. - - - ’ | e
The mean values of the declination of the two sites are ) :

© Site 1 11 11' East |

o site2 117 13! . East . : EV
- The variation of magnetio effect with distanee of the aircraft tug is . -
. as followss - : ' :

A. Tug ma@etic north or south of declinometer

distance in feet : o deflection of ma@et

""‘37 L o less than1minute
5 . 2 minutes
125 '_ - 4 minutes

B. Tug magnetio east or weat of decl:i.nometer
~aistance in feet'  deflection of magnet

50 I ‘ 'less-tha.n-1 minute



3,

- distance in feet (cont) g deflection of ma@et (cont)
. 36.5_ - "2 minvtes’ |
S - 4 minutes-.f'.
| 25 ‘I o ‘8. minutea.n

- 6, DISCUSSION OF RESULTS -

Both sites are magnetioally distm:bad, which can be ma.inly
 attributed to the building ma.terials used when constrncting the airport.
The blue stone ﬁlling was teeted and was found to be magnetio. It is’
snspeoted that nnderground drains have been built from re-in.forced conorete.
| The. departurcv of the mean deolination doea not exceed ¢ 6 minutes
at most stations) A‘m‘rt thcre are ‘soms isoifafed oaséc" of‘dcpartﬁ:es of ﬁp ko
30 n‘xinute.a'.. R » | .4 | |

Thé vdicltaocé- of’ the conipcéc’ of the’ Boe£n3'707-1353“ﬁo the
towbar attachment is 24 feet, The towbar is 9 feet icng  This places -
the tug at 33 feet from th.:e- compoas. At thi.s dieta.nce the ma.gnetic effect
of the tug, depending of its position, is from 1 to 3 mimxtes. The effect
of the towba.r was not measnred and conld 1norease tha combined eff‘eot.

The Boeing 707-3380 has wing tip sensors. The dietance of these
to the towba.r attachment is more than 50 feet. 'I’he effeot of tug and towbar
éz; wnle siveratt vill be negligible. | B

A The month of" July was a8 fa.vonra.blo month’ for this type of snrvey
as the mean sclar dai].y varia.tion of the ma.gnetio declination is small |
during July at Kingaford Smith airport. Table 2 shows the hourly valuea
of daily variation for eaoh month of the year during daylight honrs at. the |
‘ airport. ‘This table has been derived from Veetine et al (1948) |

: The rate of secular variation at Sydney ie at preeent + 2.5 k
minute per year, 1.e. the magnetic declina.tion increasee ea.sterly hy B
2.5 minutes per year. _ . | B  |' L |

The value of 11 11' and. 11° 13' East for the two aites ie |

remarkably low compared with the expected value of 11 40' East according .

to the isogonic map of Australia for the epoch 1965.0 (va.n der Linden 1954) j o

However the valuee agree with the value of" 11 ,0° Eaat found* for Riohmond

RAAF station by cook (1959)
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4.

7+ HECOWMENDATIONS

'I'o ensure that magnetioany quiet conditions exist during compags

swinging, it is, advisable to contaot the Ionospheric Preaiction Servioe

[

Elizabeth Street, Sydney, telephone number 20340, before and after compass

swingins- LT

There 15 stnl an unoertainty about the magnetio effeot of ths
"9 feet long tow ba.r A tow bar made of metal of low ma@etio susceptibnity

?

e stainless steel, would not have a serieus effect. _

o 5

CQOK,‘ B.Gs o . ‘_.1959 - Magneﬁ& s_urxvey_‘;bff c”ombaqs swinging sites,
R station, Richmond, N.S.W.

, o * Bur Min, Readaic.}.ust; Rec. 1959/136

VAN DER LINDEN, J. 1964 .,jiﬁ@magnetioa map of Australia and New Guinea
- | fér the epoch 1965.0. A‘Bur'. M'i.n. Resour.
:Auat. Reo. 1964/160

. VESTINE, E.H. ‘_ _1946 - Bescription of the Ea.rth's main magnetic
LAPORTE, L., LANGE, I. ' B f;t_el_g and its sgonla:n_ .chgnges,, 199_5-1945.

COOPER, C., AND HENTRIX w.c.._ _ Publ. Carneg. Instn. 578
' N .l ) 1



TABLE . '
Honthly mean solar daily va.riation‘ofAdeclination on quiet days in minﬁtes‘
~ Kingsford Smth Aiz;po;'t
— ~ g A% Looal Hour 1
6 7 8 9. 10 11 12 13 14 15 16 17 18 Month
4 =4 =4 =3 ‘-j ' +1 +3  #4 +3 +3 +2 +1 v+1 January
“2 =3 -4 -4 -3 -1+ 43 +4 +4  +3 - 42 +1 : f‘ebruary '
1 =2 23 -4 -4 -2 T+ +3 | +4 . +3 +2 +2 T+ . : March
0 -1 =223 -3 -2 0 42 - 43 43 42 4 0 April
0_' 0 -1 -2 =2 -2 LOTTE e 42  ._+_2. +2 '+1 ’ o ' May |
0 0 0 -1 M -1 0 41 42 42 4 0 0 Jue
0 o 0 -1 =2 =10 41 42 42 42 +1 0 July | <.
0 0 0 =1 -2 -1 0 ._;4-1 +2  +2 ¥2 +1 .0 Auéugt 1 |
0 el -2 -3 ;4 -3 -1+ 2 +3 _ +2 w2 +1 ﬁSeptember
;1_ “2 4 <5 =4 ,.-2 . '.,V4.3 43 ! o .4.4 i 4-3 - }2 ‘ +1 Optéber
2 23 -5 -5 -4 -2 41 43 eh e 43 w2 4 November
“2 -4 55 -3 -1 41 43 sh 4 e3 2 41  December -
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KINGSFORD-SMITH AIRPORT, MASCOT NSW
AIRCRAFT COMPASS SWINGING SITES

LOCALITY MAP

PONDING

PLATE |
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PLATE 2

Magnetic bearings from points on radius of

100 feet from centre:

STATION TO FLAGPOST ON TO BEACON IN WATER
PENFOLDS BUILDING
Dis?.upprox.ll/z mites Dis'.upprox.3/4 mile
7 319°07-5' 128°21-5"
2 3139066 128°47-|"
3 319°01-7' 128°49-7'
4 319°04-9' 128°37-4'
5 319°20-4' 128°20-9'
6 319°38:1' 127°56-1"
e 7 320°08-2' 127°47-2"
<)
8 320°11-9' 127°25-9'
9 320°27-0' 127°33.0'
10 320°16-5 1279355
17 320°04-4' 127°55-4"
12 320°02'8' 128°37-3'
BEACON :
e’
o —
11941}
o
FEET
50 0 50 100 150
=== — e o ; S sttt St |

+ \i

KINGSFORD-SMITH AIRPORT,MASCOT,NSW
AIRCRAFT COMPASS SWINGING SITE No.

VALUES OF MAGNETIC DECLINATION

MEAN DECLINATION OF AREA IS 11911 EAST

Gig8-16

GEOPHYSICAL BRANCH,BUREAU OF MINERAL RESOURCES,GEOLOGY AND GEOPHYSICS
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PLATE 3

Magnetic bearings from points on radius of

100 feet from centre:

STATION TO FLAGPOST ON
PENFOLDS BUILDING
Rk 3,
Dist. approx. “ mile

TO CHURCH SPIRE

Dist. approx.2 miles

1 343°24-0' 211°42-5'
2 343°05-7' 212°03-5'
3 342°30-5' 211°56-5'
4 342°4¢5' 2i2°286'
5 342°39.0' 212°18:0'
6 343°11 0’ 212°28-5'
LIPS 7 343°34-5' 212°22-0°
o
g 343°55-0' 212°06:0'
9 344°05'5" 211°46-0'
10 344°22.0 211°45:5'
11 344°100' 211°36-0'
nert' 12 343959 5’ 211°46-5'
o
ti°te’
o —>
i
iezg"
o
NO 0BS.
o
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KINGSFORD-SMITH AIRPORT, MASCOT,NSW
AIRCRAFT COMPASS SWINGING SITE No.2

VALUES OF MAGNETIC DECLINATION

MEAN DECLINATION OF AREA IS 11°13' EAST

GEQOPHYSICAL BRANCH,BUREAU OF MINERAL RESOURCES ,GEOLOGY AND GEOPHYSICS G |88 -|7




	Front Cover

	Title Page

	Table of Contents
	Summary

	1. Introduction

	2. Preparation of Sites

	3. Instruments

	4. Procedure

	5. Results

	6. Discussion of Results

	7. Recommendations

	8. References

	Table 1

	Illustrations

	Plate 1

	Plate 2

	Plate 3





