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Abstract

　　　Bipl＆ne　wind，vanes　with　four　interplane　angles＆nd　a　box　wind

vane　of　the　German　Fuess　type　are　tested　in　the　wind　tunnel　con・

cerning　the　time　constant、of　their　dalnped　oscillation　in　the　tunnel

current．　The　observation　is　carried　out　in　four　steps　of　wind　speed

up　to20m／s。The　time　constants　are　investigated　with　respect　to　the

interplane　angle　and　compared　with　that　of　the　Fuess　type　which　is

rather　inferior　to　the　biplane　type，contrary　to　the　declaration　given

by　the　manufacturer．

1．　Objective　o£t蚕e　exPe「iment

　　　With　some　improvements　in　the　experiment　instrumentation，biplane　wind
vanes　are　tested　again　in　the　wind　tmnel　and　their　time　constants　of　the　damped

oscillation　performed　in　the　tunnel　current　are　obtained　for　four　interplane　angles．

A　wind　vane　of　the　German　Fuess　type　is　experimented　in　the　similar　manner　and

compared　with　the　biplane　type。The　aim　is　to　clarify　the　characteristics　of　such

a　box　type　winαvane．

2．　Test　set國up

　　　The　test　set－up　is　similar　to　that　of　the　foregoing　report［1］except　that　the

support　bearing　of　the　vane　is　improved　so　as　to　decrease　the　friction　and　that

the　exact　zero　point　can　be　observed　in　the　electromagnetic　oscillograph　which

registers　the　mode　of　vane　oscillation　with　the　aid　of　a　sliding　resistance　at　the

vertical　shaft　upPer　end　and　a　contacting　Pointer　at　the　vane　boss．

　　　The　current　speed　in　which　the　vane　performs　a　damped　free　oscillation　from

a　certain　initia1　（1eviation　（ca．　700）　is　varied　in：four　steps，viz．，5，10，15and

20m／s．

　　　The　tested　biplane　wind　vanes　are　illustrated　in　Fig．1．

the　same　as　those　of　the　shorter　arnl　vane　experinlented
except　that　the　forward　end　length　of　the　arm　is　halved．

The　dimensions　are
in　the　丘rst　report，
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Tested　biplane　wind　vane．
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　　　The　box　type　wind　vane　is　constmcted　as　pictured　in　F董g．2．It　is　similar

to　t五e　German　Fuess　type　only　in　principle，as　exact　dimensions　are　not　known

to　us．To　compare　the　performance　of　the　biplane　vanes　with　that　of　the　Fuess

type　the　upper　and　bottom　ends　of　the　former　vane　are　closed　with　paper　which

h＆s　negligible　effect　upon　the　moment　of　inertia　of　the　oscillating　system。
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Fig。2，The　Fuess　type　wind　vane．

　　　The　vanes　are　all　assembled　with　flat　plates　of　aluminium　of　thickness　l　mm，

and　the　moment　of　inertia　is　strictly　kept　constant，’which　is　calculated　from　the

weightofthecomponentstobeO．0032kgms2，
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3．　Experimental　results

　　　As　describe（1in　the　first　report　the　time　constant　of　a　win（1vane　is　propor－

tional　to　the　moment　of　inertia，and　inversely　proportional　to　the　air　force　coef－

ficient　of　the　aerodynamic　system，vane　area，wind　speed　and　square　of　arm　length．

　　　In　Figs．3and4the　pro（1uct　of　the　time　constant　and　wind　speed　is　presented

for　val’ious　interplane　angles．
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Fig。3．Time　constantτmultiplied　by　wind　speed7，biplane
　　　wind　vane　with　open　ends（M．R．L　wind　tunne1）．
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Fig，4．Time　constantτmultiplied　by　wind　speed7，biplane
　　　wind　vane　with　closed　ends　and　Fuess　type　vane（M．R．1，

　　　wind　tunneL）
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　　　First　it　can　be　seen　that　no　optimum　interplane　angle　exists　for　biplane

我rrangement。Box　arrangement　has　no　merit，either．The　Fuess　type　cannot　claim

superiority　to　the　ordinary　biplane　vane，even　if－its　time　constant　multiplied　with

wind　speed　is　decreased　by　the　ratio　of　vane　areas，viz，，0．0225m2／0．0300m2二〇．75

to　correct　the　area　difference　of　both　systems．It　is　rather　slightly　inferior　to

the　biplane　type　after　the　correction．

4．　Conclusions

　　　1）　Interplane　angle　has　nothing　to（10with　the　time　constant　of　the　biplane

wind　vane，at　least　for　the　range　experimented　here．

　　　2）　Box　arrangement　has　no　merit　for　the　biplane　arrangement．

　　　3）　The　Fuess　type　is　slightly　inferior　to　the　biplane　type　after　every　cor．

reCtiOn　iS　COnSidere（1．
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