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SUMMARY 

.... " " . . ~ 

A magnetio deolination survey of twosi~es at Kingsford . ' . . . 

Smith Airport was Diade to '~stablishairora:rt compass ,swiligiilg sites. 

Diagrams are presented showing the val:ues' of' mB.gnetiodeOlinati~ : ' 
• • .1.1 :);. 

at 55 stations distributed over each site~ Magnetic bearings were ' , 

determined at 12 s:tations ona oirc~e of 100 ft rac11ua from'the oentre ot, 

eaoh site. V &lues have beengi ven of t~e manthly ',mean solar' dally 

,variations of deolination at ,K1ngSrO~ Smith a1~ort! 

The magnetio effeot of, the ,airoraft,' 'tu$ was deterrilined. The tug 
? • 

will have an efreot ot, 1 to 3 minutes on the oompass of the Boeing 707-138B' 
• '. .",l. • 

but an neglig1,bl~e etfeot on the Boeing 707~338C. ' , 
, " 



1'. INTllODUC TIOB ' 

A magnetio deolination survey of two areas on Kingsford Smi,th 

aerodrome at Mascot N~S.W. ,was made between' the 5th and 8th July" 1'965.' 

The survey was UDdertak~ at the request of Qa,ntas Empire 

A~8 to establish two areas for airoraft compass. ~ging~ 

, 'fhe following dat1a ,were required I 

(i) The values of magnetio'declination at 55 stations . ': .. .' 

distributed over each site 

(il) For ohecking the airor:afts' oompass bearings, the 

maBneti~ bearings 1;0 two prominent objects at 12 , 
. . , , .' 

stations on a circle of 100 ft radius trO~ the 

oentre of each si te~ 

(11i) The 'magnetic effeot at' various' distances of, the 

airoraft '{tug~, This is the ve~oie pulling th~ 
~ . ,. . 

airoraf~ into pos~ tion d.urins oompass swinging 

operations, 

2. 'PREPARATION OF 'SITES 

Eaoh site had been Surveyed ~eadbY' surveyors,'of the Departmmt 

of Civil AViation. A oentral station was marked, and also stations at 

50, 100, 150 and 200 feet tro~ the centre along each of 19 radial lines 

30 degrees apart. 

Every 60 degrees apart '8; stati,on' was marked'lOO feet from the 

oentre, makirig a total at each site of 55' stations. One, radius ot the' 

grid was oriented towards true north.' The' stations we~e marked w1t~ 

wooden pegs in grassed areas and by nails ~ith yellow paint marks OD 

the bitumen taxi\wNT's. 

An Askania declinometer no.560 3201, mounted :OD an, As~abase 

circle, was used. 

,4. PROCEDURE 

The torsion was removed trom the deol1nometer fibre'before . 

commencing observations~ 
, , 

• , I 

r ;f 



;1 

'2,. 

Observations ot magnetic declination were started trom the centre 

station, then stations 'w~re observed proc:eeding outward along the true north 
.. " 'I .' _ • 

, I , , I 

radius. TheouteJ;'!llostl s:tation on the oppoai te radius was used as an, azimuth 
I , , , . .' . "". 

mark, Af'ter cpmpletio~, of the first ra.dius, the instrument was set up at, 
" 
~ ,~. , 

the end of the next ,radius, and the azimuth mark was mov~d to the end of the ' 

oPPosite radius. Then thest~tions were read proceeding inward until t~e 

oentre station was' occupied again, thus proV1dingcontrol on' t1mevariations, 

This proced~ewas carried out untlla~l 54 radial stations were 

observed~ At each 100 tt mark" magnetic bearing~r were taken 'of 'two 

prominent objects, 

, Mark and magrlet'l'Iereeach sighted once, and the magnet remained 

'in the erect,positiQn,tm:o~ut, 

Atter th~ survey of the, two compass' swinging si t,es, 'the masnetic 

etfeot of theairqraft, tug, w:u measured at, various distances. 

Plate 1 ~how~ t~ lo,c:at~on' of the ';two areas',;' The :mean magnetio 

~ecl~atiOD f9~ e,ach station', for J~ 1.965 at the two sites is' shown on 

Plates 2 and 3.' Also' on these plates are listed thet-mean, magnetic· bearings 
• I " , '. ' •• , , - • _ ' • ' :; ~ • '. 

, ' 

of ,twoprom1nen:~ ob,~eots frOm the points at lOO rt f'rom the' respective . '. . . . 

centres. ' 

Site 1, :'11~ ii,' ~ East 

S1t~ ,~ '1'1~ '13' ,East, 

" , 

, " 
OJ , ',' ~ 

The ,variation of magnetio et'teot with distance ot the ,air«?ratt '~'is , 

as followsa 

A. Tug magnetio north or south o£deolinometer 

,. " , ,:' -' "37 

25 

'12.5 

" ' 

cieflection'Cit'~et' 

'less thall'1 minute 

2 'minutes 

4 minutes, 
',' 't , 

B. Tag magnetio ,east or west otdeclinomettir 

. distance in 'teet deneatiC?D ot magtlst 

'lesatban 1 'minute 

. ' 



., 

, . 
. . " .~ 

distanoe in t&et (cc)nt) 
", \ .i .' •• 

. '36.~5 

21 
25 

defleotion ~t mS8Det(oont),' 
, . 

'2 $ute.~ii' :. 
. " . 

4 minute'~ 

8.m1D.utes 
I', • .'" 

, 6.' DISCUSSION.oF RESULTS . 

. t. . . '. : •. f'. "0' r 

BOth'sites are Dia8netioaily disturbed~ 'which can'bemaillly 
I. ." I" 

attributed 'to the btii"Iding materi~lsused when oonstrUcting the airport; , . 
, ' 

The blue stOD,e filling was tested and was found' tob~ magnetio. It is' 1 

suspeoted that undergrounddra!ns have'been bQtlttrom re~tnroroed concrete. 
\: .'. ' .' 

Thedep8rtur~ of the' mean deolination does not exoeed i 6 minutes 
" • t •• 1 , • 

at most stations~ but thereare'some isola~ed oases' of departures of up to 

,30 minutes. 

Thedistanoe of' the oompass' of the BOeiDg 707-1 j'eB 'to the 
. . 

towbar attachment is 24 feet~ The ~bar is 9 fe~t long~, This places 

the tug at 33 feet from· the compa8s~ At this distance the magnetic effeot 
~ . , ' ' 

of the tug, depending of its position, is from 1 to 3m1nutes. The effect 
. " I' •. t.. '. ., .: ' .. ' " . . 

of the towbar was not meaSured and could inorease the combined effect. 

The Boe~g 707-336C ~w1Dg'tip sensors. The distano~ ot these 

~'o t~.:towbair attaChment is more than 50 feet •. The' effect'of tug and ~~~ 
~. .., •• ~'.~ , • t ... It. l \ . . • , , •. I. : , • . 

on this a,ircraft' will \:)e negligible. 
I· .,; 

" , ' 

The month ot'· JUly was a tavourablemonth' for this type of Survey 
. . .. '.',' ..' " .. .. , '.,',. ' :. " " ,'.. ". '.':. ',: : .. : ,'. :. ,.:,' "r.. .. 
as the mean solar daiq variatiOn ot the magnetio declination 'is small ' ' 

, ' 

during July at' Ki~t~rd Sm1t~ 8.irptirt;' Table 2sh6ws'the hourly ~iu~~ 
. , . ' 

of dailyvar1ation for eac~' month of the year -during ~ daylight hoUrs at ,th~ .' 
i ' : , I I ~ " \ ." I • • 

airport~ This ta.ble rulS been de~iVed tromVe~tine,'~t &1'(1948). 

The rate ot secular variation at Sydney is at pre,s~t + 2.5 
! I : '. i • ,'. . 

m1nute per year, i~e. the magnetic decl1na.tionilicreas~s east,erly by .~' . 
t , 

, .1 

. 2.5 minutes per year. 

The value of 11
0 11' and, 110 13 t East tor' ~ the~o sites .is. 

.! : 

remarkably low compared with :the '~e~ted' va.l~: of 11() '40' Easi!accoi-cu,ng 
. . - . ,', ,', '...... .,' .. 

to the isogonic map I ot Australia for the ep';'ch '1.965.0 (vati' ~~r Linden 1964) •. 
. .. . . ' 

. '. " . " ,. ·,0' :." . 
However the va.lues agree with the value of·1'1.0 East . found 'for R1ohmOl'1cl . . 

RAAF station by Cook (1959). 



" ',' . ,.'7~ RECOMMENDATIONS 
,t' ... ' ... " •• ,' •. " •••. i' . 

'j,t ' .. '. . ,. . 

To ~n",~~' t~t ~~t~oalq. qui~t' oond~ t~otis 'ex1~. d~ oompass 
• , .' I ~ I • , • • . ", ' " .: • 

. I • ' .. . 

t "; t 
I •• , 

sw;l.n~g, it. ts, ~dvisap~e to 90ntaot the .Ionosp~er:ie ~~~c~i.ori Se~qe 
". , I ' '. " • ' . . ' ~ I ~.. ~..' I ,.' ", : .' "', 

Elizabeth Street, Sy~~y,. tel~pho~e . n~er 20,340, ~er.ore and after oompass' 
I 'I . t ..',', • '~ • • •• ,l' ~ ,', .: "'! • '. "". I ." 

swinginB-. . ,"'''' "", ,. \' , . ., I .... " 

I I." ; I " I I t 
. '~ .. 

There is 'Stiil'.an unoertainty about th.~ ·~tio efteot':qf t~ 
I "I '. ~ ~ " ~ . ~ '.' • • • , 

. \ I .~. '. " .... ~ . I . • 

9, teet long' tow bar;; !L t~w ~·made of metal of,' l;.ovil~e~io sus~e~tibil~t;y 
• • I Z,.' • I f ~ , ~ '.' I . .' • .~ 

~_g. stain~esl3 steel, ... O~d not~ve asenousetfect. 
, t' ," . .' , • ~.. ," • t :. i '.' , ';', ' 

. ' 
8. ~ES 

CQOX, .B~G. ~959 Magnetics survey. ,or'~ oomPa.~s swinging si tee, 
: . I ' . '1' . . 

a.A.A.F~ stat.ion, 'Richmond, N.S.W. 
,', • "r " .' ,:" ' 

Bur. Min. Resour.· Aust. Reo. 1959/136 

VAll DEB. LINDD. J. 1964 . Isomasnetic· map of Australia aild 'New Guinea 
!~. ." . • • . '.' '. • • • . • 

.. 

, . : Aust. Rec., .1964/f~ 

VESTINE, E.H~ .1948 " De~cr1ption ·ot the .Earth·s main. magnetic "' . , . 

LAPORTlil. L., .LANGE, ~. '. f~eid imd it~ secular,~htplges,. 190~";1945. 

COOPER, C •• AND ~D,CW.C': Publ~ ·Came«. Instn! 57~ 
. , ' I 

.: ,. 

'. 
'.' 

. " 



....... - ....... " .... ~~ .. . . ~.... .. 

TABLE. 1 f 

Monthly mean solar dail¥ variation of declination on quiet dqs in minutes 

Kingsford Smith Airport 

At Local Hour 
6 . '7 8 9 10 11 12 13 14- 15 16 17 18 Month 

-4 -4 -4 -3 -1 +1 +3 +4 +3 +3 +2 +1 +1 January 

... 2 -3 . -4 -4 -3 -1 +1 +3 +4 +4 ·+3 +2 +1 February 

-1 -2 -3 "'"4 -4 -2 +1 +3 +4 . +3 +2 +2 +1 March 

0 -1 -2 . -3 -3 -2 0 '+2 +~ +3 +2 +1 0 April 

0 0 -1 -2 -2 -.2 .O·'~.~ '+1-""'· +2 +2 +2 +1 0 Mq 

O· 0- '0 -1· . ~1 ~1 0 +1 +2 +2 . +1 0 0 JWi~ . ':~ 
~".' 

0 0 0 -1 .... 2 -1 0 +1 +2 +2 +2 +1 0 Jul7 .,;, 
". o' 

0 0 0 -1 ';'2 -1 0 +1 +2 +2 +2 +1 0 August 
. .1; 

0 -1 -2 -3 -4 -3- -1 +1 '+2 . +3 +2 '+2 +1 September 

-1 -2 -4 -5 -4 -2 +3 +3 +4. .+4 +3 . .,.2 +1 Ootober 

-2 -3 -5 . -5 -4' -2 +1 - +3 +4 +4 +3 +2 +1 November 

... 2 -4 -5 -5 -3 -1 +1 +3 +4 +4 +3 +2 +1 December . 

L 
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