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Fig. I.-Madigan building a Depot Cairn on Mount Murchison.

Fig. 2.-The same scene a year later. Nine feet of snow has accumulated.
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METEOROLOGICAL RECORDS-OAPEDENISON.Appendix"iA-" (Bassett) III

.APPENDIX A.-RESULTS OF. TESTS MADE ON A ROBINSO~ OUP

ANEMOMETER FOR SIR DOUGLAS MAWSON.'

By W'. E. BASSETT, l\~.E.E..

.Aerodynamic Laboratory, University of Melbourne..

19th June, 1923.

DESCRIPTI()N.

The anemometer is the one which was used by Sir Douglas Ma~soD) ~tarctic
-party in Adelie Land, and which withstood very high wind velocities over long
-periods, with the result that the bearings of the instrument were considerably worn.
'The· friction of the supports is probably greater now than when the instrument Was
-first mounted, and the test showed that a wind speed of 5 miles per hour was required

. -to keep the CUP!! just moving. The original worm on the cup spihdle which serves'
-to drive the rec~rdiu'g mechani&lil was missing from the instrument and another was
·cut and fitted.

METHOD OF TEST.

The box containing the recording 'mechanism was completely covered with a
'well-fitting wooden box, and covered on the door side with a 'removable canvas screen
-for the purpose of making periodic readings' of the graduated wheel. The whole was
'mounted on a sniall stand in the centre of the channel. The anemometer was subjected
-to measured windveloclties for definite periods of ti~e and the nioven~ent of the
,graduated wheel, in the nJ,echanism noted. . 'One' complete turn of this wheel, which
is, divided into 100 equal parts, is supposed to represent the passage past the cups of

.100 miles of air,~ Hence the graduations on this .wheel will represent miles of air,
and the number: of graduations moved divided by time taken in hours will give the
velocity of the ~ir in miles per hour as registered by the anemometer.. These speeds
are then compared ,,'ith the actual speed of the air past the instrument. The cross
.sectional area offthe obstruction in the channel· is 1·96 square feet, so that th~ average.

wind speed past ;the anemometer will be 36 ~ of. the measured speed in
:. 36-1'96 . 34·04 . . . .

-the unobstructed portion of the channel, which is6 ·feet square. All wind speeds are
reduced to standard atmospheric conditi~ns of "15°0. '. and 760 m.m. pressure.
.Readings .were taken up to the maximum speed attainable' in this channel. The
.graph .showing the relation between actual speeds and readings of allemometer is a.
straight line which does not pass through the origin and the equation of which is as
-follows :- . .

. ".•. X = 4 +0'813 Y . .
where X is the ~~tualwir..d speed in lniles per>h.our and Y is the registered speed on

-the anemometer. . . . '. . '.,'. .'
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TABULATED LIST OF READINGS.

Nomm' -I Average wind speed R d' f d t d h I 'T' f IEquivalent
Q tAte ea mg 0 gra ua c w ee , Im6 0 reading ofRe-dm'g No. WID'd speed pas nemome r, .

.. l'unmng Anemometer'.

.. in f~:t/~ee. • Ft,~scc..1 !"i1e./~our, ,]ir;t: '. I" .. ~"a~~,. I Difference. in hours. in miles/hr.

--.~....:.....--.:c'"--:":'2~"-':g-'-4-'--'-7~-2:':"'{:-t~-·...:.::!.:.----'i~-~~..:..8"--~~~"--~:.:...:~:.!..:...7~.:......:~~'-'~~:..,..:....!-,'-=J~"--'-12'~-'-,:' ~'T" '12:~
3 ·30·0 31·74 21·7 79·6 95·7 . 16·1 ! . 21,5
4 4O'OH32 28,8 95,7 1l0'9 15,2 ! 30·4
5 50·0 52'90. 36,1 23·9 43;3 19-4 ! 38·8.
6 60·0 63-48 43·3 43·3 '67·5 24·2. ! 48·4
7 70·0 74·06 50,5 86·6" i05'6 19'0 1 5N)
8 80·0 84-64 57·7 5,6 22'0 16-4 1 65·6
9 90·0 95'22 64·9 . 22·0 40·8 18·8 '1 75'2

10 100·0 '105,8 72·2 40~8 5408 14·0 1 84·0

In computing actual wind speeds from the chart records of the anemometer­
allowance would have to be made for any error in thlitime element. as given by. the"
clockwork mechailism, and the assumption' will probably be that this mechanism was.
recording itccutate times in Aclelie taiid~ , If th~ ciock were s10'" the chart record,..
~ould then s]iihv Mnd. ~peeds stIll more in 'excess ~f the' actuaL . Without h~V:ing:
aitered the regulator, th~ dock is at pre~e;it f\iniungaccurately t~ tirile '

...:.;"..'
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APPENDIX B.-RESULTS OF TEST MADE ON A PUFF BALL TYPE
ANEMOMETER FOR SIR DOUGLAf MAWSOK

'By W. E.BASSETT, M,E.E. '

Aerodynamic IJaboratory, University of Melbourne.

26th June, 1923.
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DESCRIPTION.
~ '.

The in~nlment consists of a light" hollow, aluminium sphere, ::Oil dian:et€r
, suspended' by a, thin braided cord to a mechimism for recording the degree of tension

iii"the cora. 'the end of the 'cord is ~ttachea to a spring A,and the defiections of thee
spring are recordedbyineans of ii point~r oil a'pivotted arm B, moving over a revolving.
dial C. ' This mechanisnl is hOi.ised in a wooden box ,13'; x lli'i x' 5", a:nd the box is
suspended freely at its leading edge on a verti~al rod, so that the box will always hang:
down wind.

METHOD OF 'fEST.

': " , The instrument ,vas' subjected· to wind velocities up to 100 ft./sec.; ana 'the'
deflections of the pointer over 'the revolving dial Were nleasured. The mean deflection
of the sphere from the vertical was also measured in degrees. The deflections were' ,
plotted against speeds and,a curve obtained.

" By neglecting the resistance ofthe thih cord, a comparatively simple ideal curve:
can ~e constructed for this tyPeofinstrbment, as follows :~

...."'. . '.

. : ,

If T is the tension in the cord,
W is the weight of the sphere,
Ftheforce due to the wind pressure,
,e:tihe deflection of the sphere froin the vertical," ~
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Then '1.', =:= Si: a

Also FIX V2 when V is the velocity
V2

" '1.' IX s--=--ma

Also Deflections D IX '1.'
V2

.... DlX--
Sin a

. KV2
" D = -S. where K is a constant

in a .

(I ddi '" F
n a tIOntan a=w

V2
IX -

W

(1)

;'!

,', tan a = K)V2 since W is constant .(2).

The measured deflections of the spring follow very closely this equation No. (2),
. 1 .

.and the value of K 1 = '--
2520

.', KV2 . ....
By plotting the ideal curve D = -So (where K = 0'0000177, determined from. . rna . ,

several expermental points) a curve is obtained following the experimental points with
.an accuracy well within the limits of experimental error.

TABULATED RESULTS OF TEST,

Difference . Total
DeflectionWind Diameter of Diameter of --- defiection

Reading. Speed ba.se,circle speed circle 2 of pointer of sphere Sin O.
ft,/see. inche.~.. inches. D 6 ,

inches. inche'3. degrees.

.
1 O' ...... - ...... O'OH (I 0......

. 2 40 . 4'800 4'780 0·010 O'OM 32 0'53
3 60 4'800 4'730 0·035 0·079 55 0·82
4' 70 4'800. 4'700 0·050 0·094 63 0·89
5 80 4'810 4'620 0·090 0'134. 68 0'93
6 90 4'810 4'595 . 0'108 0·152 73 0-9(;
7 100 . 4'815 4'540 .0·138 0·182 76 0·97

RESULTS OF TEST,

(a) For speeds up to 100 ft./s~c, the,' experimental' points
0'0000177 V2 .... . .' '.

D - . where a IS 'glven by the expreSSIOn
Sm a

. V2
tan a = --'

2520

lie on a curve

1

I_.'

D = deflectIOn of pointer in ,incheo" , .
V = speed of wind in feet per second

' .. ". ',,: , . ~



(b) For speeds above 100 ft./sec. a simpler expression may be used since
,approaching 90° and sin 6 = I' . ,

Th~n:D = 0·OOOOl77V2. . ' . " •

If V' i'smeasured in miles per.hour

; .then D inches = 0'0000381V2,

6 is

. . : .

"~I

,.'

REMARKS.

At high steady wind speeds the lin~ desc~ibed by the pointer showed v;ery high
~eaks at more or less regular intervals. Some'of these,peaks were measured at 100':'
ft./sec., and, on the basis D = 0'0000381 V2, appeared to show monlentaryspeeds of
120 iniles per hour. ,This, however, is certainly not the case; since the speed is quite
steady.• The peaks are caused by a momentary dropping of the sphere quite a con-'
s~derable distance, and being immediately picked up again in.th~ air s~ream and hurled,.
violently backwards. .This happens at fairly regula~ i~tervals, and is due ,to the ball,
at high Wind speeds, being in the region ~f disturbed and eddying air on the down str~ain

side 'of the instrument box. It would, therefore, seem unwarranted to calculate the-'
. . . '

speed of any gust, in winds of varying velocity, by measuring the height of any momen-
tary-peak. The calculation would be warranted only if the peak wer,e maintained over,
.an appreciable interval of time, showing that the increased reading was due to increase(i
wind velocity and not to any vagaries of the movements of the sphere. . ,

, Note.-Equation (1) and (2) may be continued as follows :~
, I

K V2 ' KV2.v1+ Tan 26 ' KV2.v';:'1-+~K"'-1;;;ZV""'4' ,
D = -- = , = -----'-=::-'----''-

Sin 6 Tan 6 K}V2
K ' ,,' , ,',

.D ,= K) VI + K}2V4 which is the equation to the curvp •

At high speeds.-'-K}2V4 becomes' large and viI + KlV' = K)V
, , ,

K,' ,
Then D = - (K)V2) = KV2 as before.K} ,

J.
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Sydaey: Alnd James Kent, 'Government Printer--1929.




