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BRTI\F' SUM: 1/iRY OF LOW SPEP.D wnm TUNNEL 'l'BS'!'S AT N.A.E . 

• 07 SCP LE GF-105 MODEL 

Tbe ;1·1ng of the .07 scale wofle1 wos msde h:v N./1.F.. whi1e the fuselo£1e and 
verticol ta il wore supplied by Avro. G.A. dral'l1ngs wero sent to N.A.E. ~n the 
24th, September 19<;/, fol J o•ved by temrlatos for the not ched n1ng en October 4th. 
A roquost t o 1r.corpera te loading edge extens1ono on the ~odol was fe))owod by 
t emp] ate s en Docom~e r 28th and Avro'a portion of the model shipped to N.A.E. in 
Apr 11 . 

In May t he to sts were scheduled to start on Juno 1st, with the notched and 
exte nded ·11fog . 

Fi r s t tosts actually started a week uhoad of schedule with an Avre repre-
sentot ive r,reflo nt. ' 

The l eading ed~e extensions hod net boon completed but it waa decided to 
start tr:e tosta with t he notched win~ fitted. During the first fow runs both 
th e eloVutor s und ailerons blew down under load at ?Oq. At lOOq tho metal fair­
ings ut the l eud inc edge of the duct oturted to separate from the model. 

• May 2 'l 

• 

Metal f ai rings wore bonded to the model and work started en modifying the 
cont rol hinges hy incree sinB the diameter of the h1nl e pins. 

Whil e wait 1nr, f or t ho )-, ingos an utt.ompt. was maoe to in:-itoll the imllf;O struts, 
th i .'J was completed only aft fl r cra nges wBre mooe to the tunnel ceiling to accemm· 
eo&.t.e tl-em . 'I'he hinr,es vmre loter r ocoived ond f1tted. During runs both elovatera 
og11 i n blow oovm ond trouble was expe rienced with feuline between the imnge rear 
str ut and t he t a jl s ting. 

The 1mvge r eo r s t rut wo s fil ed to eli;njm,t o f ou]1ng ond a run attempted at 
50q . At t),is srood t ho 0J ovo t or cl umps he ld, hut grounding occurred between the 
re11r strut and f&i r i ng . The model wa s inverted but only a very limited a ran~e 
wus found ressio l e because t he fr ont s trut pivots foul ed tho covor plt:.tos on the 
undcrsurfaco of the wing. 

Test s on th i s confi~ur ation wore cornpluted luter fer zero elevator angle 
und at 50q a nd t be r esul t s pu ':i lished us N.A.8. r orert AE I.pc. Avre w&a not 
i nfor med t hut those t es ts V1ero being run und no reprosentutives were present • 

u 
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PRESENT STATUS OF .07 IDDEL TESTS 

By January 1956 approximately 20% of the proposed .07 testing program had 
been completed. These tests covered elevator effectiveness and the effect of 
ground on elevator effectiveness only. A brief breakdown is as follows, 

Period 

May 1955 

J uly 1955 

Nov.- Jan. 1956 

5 Days 

14 Days (est.) 

35 Days 

54 days 

Useful Runs 

1 + 5 correction 

Nil 

29 + 35 correction 

30 + /JJ correction 

Data 

Analyzed 

Not yet 
analyzed 
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In Ju] y 79 more runs were done by N.A.E . with tl:o not cred and ext e nded wine . 
50, 70 , 1 00 a nd 110q runs ~ere made at zero elevator, while deflect ion run s wore 
done at 50q. No b]owdown prohJPms ,r,ero ment1onod, ThPse results were obto1nod 
with onl y one rrint per pojnt instead of the more usual 5 and perhaps for this 
reason considerah1e scatter ':'!OS evident, rarticu]arly :tn p1tching mome nt. This 
scatter made the derivation of corrections v1rtua]]y impossible and data r eduction 
was not comp]oted . 

On June 17th, N.JI .. E. '."lere requested to modify the wings ai;ain to incorror-
ate Jev.ding edco droop. Dnninr.; s '."ere suprlied on June 2Jrd, foll owed by templa t es 
on Ju]y 13th. Fur ther tests with this confiGuration v1ere started in November 
with two Avro repr esentatives at N.A.E. 

Nov. 21 

The model was installed in the tunnel and it wu.s found t hat an c( range of 
only -10 to +35 was possible instev.d of -10 to +45 as roquostod, 

Nov, 22 

Day was spent trying to increase the C( r a nge, crnd failing this, to shift 
it to -5 to +40, This proved unsuccessful. Y/ind on values decreased the ranee 
t o -6 to +35 duo to earlier grounding between the rear strut and fairini;, 

Nov. 23 

5e = 0 and +2 completed ut 70q but at 5
0 

= 5 the elev1,tor blow down, 
Methods of curing the problem discussed, 

N0v, 24 

EJevotor hinees were driJJed U·rough and pinned with .040 drill rod, 
50 = -] O, -15, -20, -2,; and -JO runs comr]eted . From the appearance of the 
lift curves plotted durinc the runs, the se seemed successfu]. 

Above runs plotted, disc]os 4 ng ~ud sca tte r in pitching moment. 

Nov. 28 

Consid ti r at ion of lift , rolling moment and ritching moment v1,lues for off 
points J od to Uc c onclusion tl1u t t!:e righ t ro c. r J ift bv.lnnce vias in error. The 
ba.lunce wus insr,ected and found to be sJow und minus its dumror. The damper w1,s 
inst&lled and t~e fuulty high-or,e od cont&cts r op~ ired . On rerunning be= -JO 
the rev.r strut fouling i,!;:&in occurred, Tbis Wfls e] iminu. tod und u further run lit 
b = -JO showed consideruble improvement in scetter. At 50 = +10 one elevator 
s!ipped, apparently due to u drill rod sheurin~. 

It wus found tlmt tbo single utrut support system wus doujgned to use two 
uuxiliury i;rms to give tbe r equired c( n,n~o. Thia seomod very unsv.tisfa.ctory 
hocuuso chttnging uuxilfory arms would involve purtiully dismuntlinc tlle oin1.;le 
support. An exten:d.ble urrn of some kind wus sugcostod. 
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Hov. 29 
}..~~\\\\,' ,it~ . 

Elevators slipped aghin during be = +10 and -25 runs·. The pin holes were 
becoming worn enough to al1mv u degree or two of play once tbe clamp friction 
had been overcome. A permanent fix was discussed. It wtts agreed that i;lute:.i 
would be best but they would ttlso tuko somo time to muke. A compromise decision 
was made to use new hinges dril1ed to t&ko . 078 thpor pins. A sirnih.r method 
h&d been used with success at Cornell. 

From data received it seemed ir:irossible to obtLin r0pe&tability in pitch-
ing moment be tter than within! 2 ft. lbs. in spite of claims to greater accuracy. 
Since the total ran£e of moment is of the oraer of 40 ft. lbs. possib1e errors 
of 5% exist. 

11ain undercarrillge roceived from Avro. Nosewheol had been supplied in 
June. 

No runs whjJe await~ng hinges, expected December 1st. 

Dec. 1 

HingHs not expected for another day. It was thought that time could be 
saved hy in s talJ ine the ground hoard and .,,ork commenced. 

Dec. 2 

• Ground board in pJf1ce. This did not seem very rigid, particult,rly in pitch. 

• 

Hinges recetved and fHted and tunnel started. At 17q tlie 1euding edge 
of the ground bo&rd rose about 6 inches, coming close to tbe model. The tunnel 
w&s rapidly shut down, luckily in time to rrevent any dumut;e. It was not clear 
ho1, the ground board could ltft 6 11 at the 1eading with no &ppreci&ble drop &t 
the trailing edge, so the tunnel wus agHin cuutiously run up while the ground 
board attachments were watched. It seemed tl1ut tli e scissors deflected enougr, 
to aJJow angul11r displacement and the vertfoal tri..vel Wtts permitted by the 
1ower pair of channels (bolted to the floor at each end) bending in the middle 
where they were uttached to the board proper through screw jacks. 

Methods of securing the ground board discu s sed with tlio final decision to 
use a pair of ties between the upper and lower ct•annels at the upstream end. 
This method was simple but necessitated a sop&rbte pair of ties for each ground 
board position, mttking the Jack screws rather superfluous. The lower channels 
were fixed to the f]oor by addit1onaJ bolts at the center. 

Inspection of the f;'. round board riwea1ed tha t n]though down loads seemed 
adeq1rntely taken care of by shouJdors on the jack screws, up loads were taken 
only by a pnir of circJips. If these had faiJed under the large up load at 
positive ang]e of attack the day before considerahJe damage could have been 
caused to both the mode] and the tunnel. 
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Work on one pair of t.i.P.s was complf•ted dur1-ng ne day and 1nstn1Jod. The 
hoa.rd now seemed qu1te ri~id: partial d.i.srnantl1ng of the ground board is neces­
sary to change tho ties in order to bolt them to the burled urper channels. 

An extensible auxiliary arm harl proved feasible and was reco1vfld during 
the day. 

Oe = -30, -20 and -10 were completed quite sat,isfe.ctorily, ho,•over it proved 
impossible to set any further angles accurately. Investieat:ion showed thnt the 
hjngo pins had boon hardened while tbo hlnge proper ,ms of mUd steel. The holes 
in the mild steel portion had e 7 ongated v1h1Je the hardonod pin prevented drlving 
the taper pins in far enough to obtain a positive Jock. These holes could have 
boen reamed, but constant re-roaming seomod very impractical and would mako 
repenting the sc:.me elevc:.tor angles a matter of luck, Angled .platoa were decided 
to be the only foolproof solution and work was started on them. Time would no 
doubt bave been saved if these had beon made earlier, either before the tests 
started or when tbe elevators ahowed signs of continuing to blow down. This 
was first observed in May 1955, 

No runs while awaiting plates, 

The tie bars for the ground rionrd nt the two remnin.ing positions were com­
pleted, 

Elevator and ai]oron platos for 6 = 0 were received during the day and 
initial fit.Ung showed that the settings were not exactly zno. It appeared 
that the s] ot,s in tho tra 11 ing edge of the wing wore not identical so thnt 
shims would hnvo to be used to obtnin the correct setting, 

The fitting of the plates was completed. 

The model was put back in the tunnel and run 38 completed, It was found 
tbat tho ground boerd position could not be changed v,ithout removing tbe mode]. 

Dec. 11+. 

Run 38 vms repeated to check repeutability of the datn since no other 
plates were av&iluble. Pitching moment values repeated to within 2 or 3 ft.lbs. 

Plates for be= -2 were received lnter, but whon tbey were instalJed the 
plutes could only be shimmed to the same angle at be= 2 1/2. Present rate of 
delivery of plates would seriously delay the program and the problem was d1s­
cussed. 
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Discus~ion with N.A.E. to speed up the delivery of the plates resulted in 
the following decisions: 

(a) To make the aileron plates at a later date 

(b) To bend the plates instead of milling them 

(c) To bend 4 elevator plates at one time, but only finish up the negative 
angles at present. 

Plates for Oe = -5 received and three runs completed. 

Plates f or 0
8 

= -10 and -20 received during the day and four runs completed. 

Dec, 19 

Plates for fie= -15, -25 and -JO received, completing the set for negative 
angJes. Ejght runs completed with the tunnel now working overtime. 

Dec, 20 

Ground board pos i tion changed and four runs compJeted. 

Dec. 21 

Ground board runs completed and t he ground board removed, The data 
f]uctuc.ted a little more in t he UJ'.'right runs than fer the ground board runs. 

The r emaining positive eleve.tor plates were recejved and four runs com­
pleted during the day. 

)?ye, 22 

One run completed, t hen repeated because of fluctuations in most of tbe 
readjngs. Work ceased at noon. 

Dec. 27 

Three runs completed and dummy struts installed for correction runs. 

pee. 28 

Five correction runs (upright with dummies) completed. 

Dec. 29 

The dummy structs were removed and the remaining of the uprigbt runs ste'rtE;id, 
,") \ ' ~ 

Three runs completed. r 

Dec. JO 

One r un on]y comrleted: Work stopped at noon. 
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Jan, 3 

Avro representatives arrived in the afternoon to find N.A.E. had tested an 
R.C.A.F. practice bomb until JJ.30. The model was inverted and three runs com­
pleted during the afternoon and evening. 

Duri?g inverted with dummies correction runs difficulty was experienced in 
obtaining reading~ above c( = JO due to excessive vibration. The rear strut fBir­
ing was grounding continuaJly. It nas decided to take these runs up to 30° only. 

Six runs were completed on overtime, including one Vlhich was repeated due 
to a shift in tare values. 

Jan. 2 

The tare shift was traced to the right front lift balance which now seemed 
to be operating normally. The remaining 3·tvdn strut system runs were completed 
and work was started on the instal]ation of the single strut mounting. 

Jan . 6 

Instal] at ion of the single strut system was continued and the auxiliary 
arm Bdjusted to gjve a small overlap between the t,10 c( ranges. 

Jan. 7 

Insta11ation completed, It was found that the auxiliary arm could not be 
changed with out removing the bottom portion of the model fuselage each t1me. 

It was suggested by N.A.E. that tJ-,e bottom piece of the model be cut at 
t}-10 aft ond so that only a smal] part, held up by two screws, wou]d have to be 
removed each time. ,i.A.E. was as'ked to do this at the end of this test1ng program. 

Two half runs were completed during the rest of the day. 

Jan, J 0 

Testing continued satisfactoriJy with eleven haH' runs completed. 

Jan. 11 

This portion ot the program was completed ,1i th the 






