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‘wind speed past ; the anemometer will be
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‘APPENDIX A——RESULTS OF TESTS MADE ON A ROBINSON CUP
‘ : ANEMOMETER FOR SIR DOUGLAS MAWSON L

[

"By W. 'E. BasseTT, M.E.E.
' Aerodynamlc Laboratory, Umverswy of Melbou:ne

19th June, 1923.

DESCRIPTION

The anemometer is the one which was used by Sir Douglas Mawson 8 Antarctlc

'party in Adelie Land, snd 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 cups just moving. The original worm on the cup spindle which serves
‘to drive the recording mechanism was nnssmg from the instrument and another was
-cut and ﬁtted |

MetHOD oF TEST.

The box: Eont_aining the récording ‘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 wind velocities for definite periods of time and the movement of the
-graduated wheel, in the mechanism 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 houts will give the

velocity of the air in miles per hour as registered by the anemometer. These speeds

-are then compared with the actual speed of the air past the instrument. The cross
sectional area of the obstruction in the channel-is 1-96 square feet, so that the average

36 36
36—196 - 34 04 -

of. the measured speed in

‘the unobstructed portlon of the channel, which is 6 feet square. All wind speeds are
reduced: to standard atmosphenc conditions of 15° €. and 760 m.m. pressure.
Readings were taken up to the maximum speed attamable in this channel. The
.graph. shomng the relation between actual speeds and readings of anemometer is a

straight line w hmh does not pass through the 011g1n and the equation of which is as

-follows —

, : X=44+.0813Y..
where X is the actual Wmd speed in mﬂes per hour and Y is the reglstered speed on

-the anemometer,
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TaBuraTep List oF READINGS.

: Average wind speed . : . : Equivalent

Rending No.| s aped |__ POt Anemomter, | Rosting of groduatd whel. | Timeol | el

mf‘e_et/sec‘ ) AFt../seé. _}I:\‘liles/ho_pr.- st , . Lust l Dnﬁerenoc. m hours. ___‘.m\ miles/hr,
1 704 © 745 |- 508 | . BT 670 - 0 -0 0
2 20:0 21-16 14-4 i 67-0 79-6 12-6 1 12-6
3 -30:0 374 217 79-6 95-7 161 -3 21-5
4 40-0 42-32 | 288 | 95-7 110-9 15-2 | 3 304
5 500 5260 361 - 239 433 19-4 3 38-8.
6 60-0 63-48 433 | 433 875 . 242 3 484
7 700 _7406 |- 505 866 " 105:6 190 - % 570
8 800 | 8464 5T b6 220 | 16-4 - 656

9 90-0 95-22 64-9 12240 40-8 18-8 3 752 -
10 100-0 . '105-8 72:2 40-8 54-8 14-0 1 840

In computing actual wind speeds from the chart records of the anemometer-
allowance would have to be made for any error in the time elément as given by, the-
clockwork mechamsm and. the assumpt]on will probably be that this mechanism was:
recordmg acitirabe tlmes it Adelie Land. lf the clook were slow the chart record,.
would then show wmd speeds still more in excess of the actual Wlthout havmg;
_ altered the regulator the clock is at present mnmng a,ccura,tely to tune ‘
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APPENDIX. B.—RESULTS OF TEST MADE ON A PUFF BALL TYPR
- ANEMOMETER FOR SIR DOUGLAS MAWSON.
By W.E. BASSETT, M.EE.

Aerodynamic Laboratory, University of Melbourne.

26th June, 1923.
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DescripTION.

The instrument consists of a light, hollow, aluminium sphere, 3" dianceter

‘ suspcnded by a thin bralded cord to a miéchanism for recordmg the deglee of tension

iii the coid.  The end of the cord is attached to a spring A, and the deflections of the:
spring are recorded by iteans of 4 pomter on & pivotted arm B, moving oveéi a 1evolwng
dial C.  This mechanism is hotised in a wooden box 13" x 11%” x'5”, and the box 18
suspended freely at its leading edge on a vertical rod, so that the box will always hang;
down wind. :

‘MEeTHOD OF TEST.
" 'The instrument Was- sub]ected to wind velocities up to 100 ft./sec.; and the
deflections of the pointer over the revolving dial were measured. The mean deflection

of the sphere from the vertical was also measured in degrees The deﬂectlons were- .
p]otted against speeds and a curve obtained. '

By neglecting the remstance of the thin cord a comparatlvely simple 1deal curve:
can be constructed for this ty'pe of instrument, 45 fOHOWs — '

g, LT

If T is the tension in the cord,
W 1s the weight of the sphere,
. F the force due to the wind pressure,
0 ﬁhe deflection of the spliere from the vertlcal s
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A | r F
Then T. = m | :
Also Fa V2 when V is the velocity
V2 ' _
R T A
Also Deflections D ,a T
g
" 7% Sing
- KV? .
. D = —— where K is a constant (1)
Sin 6 :
In additi t ;] r
(pa .10n.an =W
V2
*W

.. tan 6 = K,V since Wis constant (2),

The meas}_uréd deflections of the spring follow very closely this equation No. (2)

1
and the value of K, = éﬁi

3

; : 2
K , Sin 6
several expermenfal points) a curve is obtained following the experimental points with-
an accuracy well within the limits of experimental error. '

By p'lot.ting_the‘id‘eal curve D = (where K = 0-0000177, determined from

TABULATED RESULTS OF TEST.

- . a Difference . | Total Deflecti '
Wind Diameter of | Diameter of —_ . deflection clecuon
. Reading. Speed | base circle speed circle 2 of pointer of s(;pherc Sin 0. -
ft./sec. inches. inches. T b degreo )
: inches. . inches. grecs.
1. o ] - 0044 | . (U . 0
- 2 40 . 4800 4780 0-010 0-054 32 (03
3 60 4-800 4730 0-035 _ 0079 ) " 0-82
C 4 70 "4-800. 4700 | 0-050 0-094 63 0-89
5 80 4-810 4-620 0-090 0134 . 68 0-93
6 90 4810 4595 - 0-108 0-152 3 0-26
T 100 " 4-815 4540 0-138 0-182 76 097 -

. RESULTS OF TE;ST.

(@) For -speeds up to 100 ft./sgé. the ‘experimental points lie on a curve
0-0000177 V2 ' : ' '
Sin 6
e

tan = —
2520 -

D = where 0 1s-given by.the expression

.D = deflection of pointer in-inches” " "
'V = speed of wind in feet per second.
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(b) For speeds above 100 ft /sec a snnpler expression may be used since 6 is
.approaching 90° and sin® =1 =~ = - v -
’1henD—00000177V2 | S e

1f V is. measured n mlles per. hour
; .then D inches = 0-0000381V*

REMARKS

Co At hlgh steady wind. speeds the hne descrlbed by the pomter showed very hlgh -
peaks 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 momentary speeds of -
120 mlles per hour. This, however, is certainly not the case; since the speed is qultev
steady. - The peaks are caused by a momentary dxoppmg of the sphere quite a con- °
siderable distance, and being immediately picked up again in the air stream and hurled -
v_1_01ently backwards. This happens at fairly regular intervals, and is due to the ball,.
at high wind speeds, being in the region of disturbed and eddying air on the down strzam.
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 were maintained over: -
.an appreciable interval of time, showing that the increased reading was due to increased. .
wind velocity and not to any vagaries of the movements of the sphere.

: Note.—Equation 1) end 2) may be contmued as follows :—

_Kv? KV2\/1+ Tan 20 KV2\/1 T EAVe.
= Sine " _ Tan 6 = K,V?

e

= =- J 1+ K.2V4 Wliiéh is the equation to the tmfve.
At high speeds —K ZV" becomes large and /1 + K Ve = KIV

Then D= (K Vz) = KV2 as before.
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