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Serten':Jer 1956, 

To di.te tl e C-105 hlis b,·cn tested frcr low s1,ecd to .Aad, numJers 
of just over 2 , coverinc: the design si.ecd rungt., Ft.cilities used 
were, in i:;en,ri,.l , i, .A.E, Ott&wli for low sr--"'ed tests, Cornell Aero11.utic1::l 
Labontories, Buff1-.lo for truns c, nic, i,.nd tl.A. C.A., Llingle:, for surer­
sonic, Models were of . OJ sce-J.e or lb.rger excert for ~heck tests l!lhde 
on srral1er mode ls at N.A.E. Cons:i.dert1 ble development work h&s also 
been done, m& in ly lit Cornell. 

This re i ort djscusses briefly the wind turrel tests comrleted 
on full models of the CF-105 with int a~es tests included as Arrendix I. 
More <lett i1 ed inr j vidui:.] SUJllJT'aries of full model tests appe1::r :in 
A;:-rendh IT, whilfl Arre:1dix III covers elJ tests, bott comp]eted and 

pro"osPd. 

':'he first tosts werP run 1• SPp ... err'1er 10,;3 , at rorne1 1 on a . 03 
scrJe m<YlA1 CV"" r a l'ach renge of .'5 to 1.23, "'his was a r.omp!1r2+ivP

1
y 

short T'rnf'.r11m of somP 2~ 5 ruT1s constH.uU Pg B JTP 1 ;r"tinary creek on 
J cT1gitudinll] s+,e'1i, 1+,y and contro] tc rrrwP ,t.h, ~psjgn end to r rov:ir1e 
br,sic aPro<1:mvnic data. "'"'o n,jn, s ~•ere to:itPd, one }mvine; a <'l'.inven­
tiona] ,% t,hj clc s-vmmetdc£.l secticn, en wh ; eh c0ntro] invAsti1~ati ons 
were carrjPd nut , Ecnd the other with ,75% nw•r, ·'vP camhPr, Negative 
er rihPr ha~ bp <-r r,hn"'Tl t he cret.J .ia 1 J y tc heve 1, cons ~rlerab1 e 1,.rvArtage 
over zrro cs~hf'r jn r educing up elevatcr ar ·les to trim and, tr: e r efrre, 
<lrrg , hut U PrP .. as some evidence tr ar o~ tl t the positive Ct\0 

intrcr'l uced ITi:-;ht E'Xhibit sore uno.ccertabl y Jarge vudatio1 s at 
tr1.nsonic srrrds . The tests l 071evrr showfd th t regat.ive cnrher was 
both febs jble tind desir.ble, i.nd £,lso t hr t the a ircri,ft r:ad acequ1,.te 
longitudinal stLbility &nd control. 

The next seriE,s of tests, ve;o.in i t Cornel], were mi.de in Arril 
1954, The same • OJ model was used with minor c)-,1,.n6es, nl:lmely an 
incre«se in wing thickness from 3% to J 1/2%, the incorporation of 
elevcJ.tor 11nc1 i;.ilProns on tbe camber «a wing, unrl the replacement of 
the crigin1:.l intnke shock rlutes Y1ith shock rcmrs, A complete )'rogn,m 
of lo11t:itudim,l, later&l anti d i rectional stability i:,nd control ii vesti-

gLtions were c1,.rried out. 



f In addition, a pressure survey of 20 taps in the fu ~ age was 
made and data obtained on fin and fuselage speed brakes and the 
effect of the belly tank. Again the Hach range was • .5 to l.2J and 

• 

the tests covered some 4.50 :runs. 

From Ui.s series the fuselage brakes were found to be superior 
to the fin mounted brakes, having better braking action and produc­
ing less undesirable side effects, and valuable control infonnation 
was obtained, The results generally were gratifying with the 
exception of directional stability. This proved to be unsatisfac-
torily low and to be peculiarly non-linear. 

The third series of tests, in June 19.54, was aimed primarily 
into finding the reasons for the poor directional stability. Faired 
ducts, a dorsal fin, the removal and modifcation of the canopy and 
the effects of sealed control surface gaps were all tried with no 
significant improvement being gained, In addition a 12 tube rake 
survey of internal static and dynamic pressures was made in the ducts 
to determine the model mass flow and aid in the correction of drag 
estimates. This series covered 2.52 runs. 

Meanwhile directional stability was raised to an acceptable level 
by increasing the vertical tail area by 1.5%, The non-linearity still 
persisted and since the tests above had failed to find the cause it 
was more or less accepted as inherent in the design, 

The next tests, at Cornell in July 19.54, were run in the 10
1
Xl2
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subsonic section at a Mach n~mber of ,5 only. This was mainly an 
investigation into stability and control at high angles of attack (up 
t o 400). Previous tests had shown that a moderate amount of pitch up 
occurred at a C1 of .7 and in an attempt to improve this, several 
notches were tried in the wing leading edge at the transport joint. 
An optimum configuration was first found and used in subsequent runs. 
The effect of these notches on lateral and directional was then 
checked, At the same time a high Reynolds number run in yaw was made 
in an unsuccessfUl final attempt to find if Reynolds number was causing 
the non-linear directional stability. These tests showed no adverse 
characteristics at high angles of attack and resulted in a notch con­
fi[;Uration which delayed the onset of pitch up to higher values .of C1, 

74 runs were made. 

At about this time infonnation came to light that significant 
improvements in pitch up characteristics had been obtained on test 
models by extending the outboard wing leading edge. Information was 
meagre and the large variety of possible combinations of extensions 
and notches made the determination of an optimum configuration for the 
C-10.5 difficult. This was the main purpose of the fifth series of 
tests at Cornell in October 19.54. At low speed a variety of notches 
and extensions were tested and an optimum established. Most of the 
remainder of the test was devoted to checking this configuration through 
the Mach range of -5 to l,2J •. During this period one aileron deflected 
:runs were made, with increased balance sensitivity, to determine aile n 
c.p.; this had been attempted in an earlier series but without oo!1Plu-

sive results. 
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Several more high Reynolds number runs were als~~ ~'¥1 yaw to check 
the effect of a new longer nose on directional ty. This series 
(216 runs) established a new wing plan fonn, wit lo% outboard 
leading edge extension plus a 5% transport joint notch, which was 
effective in improving pitch up. 

Next followed a series of armament tests. Since these required 
instrumented missiles a larger scale model was necessary and was 
built to ,04 scale. The first phase of this series was begun in 
Y~rch 1955 and consisted of an investigation into forces on Sparrow 
and Falcon missiles in up, half down and launch positions, together 
with the collection of data on armament bay pressures and door hinge 
moments. These tests were made at Mach numbers of .95 and 1.20 only 
and covered 64 runs. The second phase of 46 runs, was a study of the 
effects of the missiles on the aircraft. The missiles were again in 
the up, half down and launch positions and force data was taken on 
the aircraft to evaluate the effects of lowering the missiles in 
flight. 

The third phase (JO runs) was made to check the correlation between 
the .OJ and .04 scale models. Stability and hinge moment data were 
obtainEd over the Mach range. During this test an attempt was made to 
find values cf the rather elusive C1 buffet by reading pressures from 
two pressure taps on the upper surface of the port aileron. These 
showed a sudden increase in pressure at the angle of attack when separ­
ation occurred, and gave an indication of the onset of buffet. 

~ second series of armament tests began u;i April 1955. These were 
to determine missile characteristics for trajectory purposes. Both 
Falcons and Sparrows we·re tested at four longitudinal positions along 
the fuselage, at each of whi~h the missiles were rotated through small 
angles of pitch and yaw. Small strain gauges mounted inside the missiles 
were used to measure the forces at Mach numbers of .95 and 1.20. The 
program took 110 runs. 

Early in 1955 it was thought possible that the incorporation of 
leading edge droop could materially improve the drag due to lift. As in 
the case of notches and extensions a large number of configurations were 
possible. There were indications that the results would be sensitive to 
small changes in droop angle and to the combination and extent of droop 
inboard and outboard of the transport joint. From N.A.c.A. reports it 
appeared that inboaro droop was very beneficial but should be confined 
to a smaller fraction of tho chord than the outboard. The plan form of 
the extent of the drooped leading edge was decided and a program initia­
ted to test the effects of all possible combinations of four outboard 
and two inboard droop angles. This program was started in May 1955. 
First the optimum configuration was chosen and once this was done a 
co:nplete stability 2.nd control check was made over the Mach range. 
This rather lengthy program (412 runs) had tre desired result of reduc­
ing drag due to lift and led to revised stability and control data • 
One rather fortuitous effect was a considerable imorovement in the 
previously non-linear directional stability. This· was probably caused 
by i~provement of the flow originating at the wing-nacelle junction due 
to the new inboard droop. 



No further testing has been done at Cornell alt~ tests 
scheduled are a repeat of Sparrow trajectory tests ~~~e of a change 
in annament confi[Uration) and an investigation of ~opy hinge moments. 

'-, 

In November 1955 an extensive low speed series of tests were started 
in the No. J, 8 1 x 10 1 tunnel at N.A.E. These tests continued in May 
1956 and the program was completed in August 1956. Altogether 181 •runs 
were made and covered longitudinal, lateral and directional stability and 
control, and investigated the effects of ground board, tank, dive brakes, 
undercarriage, open canopy, Reynolds No. and control interference. Instru­
mentation consisted of a six component main balance only. 

Meanwhile to obtain supersonic data two models were tested in N.A. F< . 1s 
16

11 

x JO" high speed tunnel. The first was a . 02 scale reflection plane 
model and was tested in February 1]56. 177 runs were made at Mach numbers 
up to 2.0J to obtain basic longitudinal stability and control data and 
duct pressure measurements. Results did not agree very well with Cornell 
data in the range of 1.02 - l.2J This has since been thought due to 
the fact that a half model was used; correlation of reflection plane and 
full model tests at N.A.C.A. have also shown poor agreement. 

The second model, of .0125 scale, was a full model, and sting mounted. 
This was tested in May and August 1956 and gave supersonic longitudinal 
lateral and directional stability and control data. The Mach range was 
l.J5 to 2.0J and the tests covered 177 runs. 

To obtain supersonic data on a fairly large scale model, tests were 
proposed at R.A.E. Bedford, and a new .OJ scale model was built by Cornell. 
Arrangements could not be finalized but an alternative facility became 
available in the 4 1 x 4 1 supersonic tunnel at N.A.C.A . Langley. 16 runs 
were made there in April 1956 at a Mach number of 1.41 giving longitudinal 
lateral and directional stability and control data. These tests were later 
extended to Mach numbers of 1.6, 1.8 and 2.0 by testing in the 4 1 x 4 1 
Unitary tunnel at Langley in July 1956 in a series of 97 runs, 
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A.ll)endix I 

In ,rod ict ion 

The int··ke t sts ,:ere prot:ra·, .. ,ed in .irder ~o co·1firm •,he perfor:nrrn e 
preJicticn for u fixed ._;comctry si-1c- intake syJt m with two-,li::i '1sional 
12° co ,Fessi.on r1.m;JS Ii h 1·e:,;i et t,o optimum tiirust le .. s tctal drag . A 
sec'.'l! J iesie;n con,,iuern~i.on ;ms +,hit ti·e aircraft must roach 11. = 2 . ') with 
inlot flryi stabil ity over thu full range of inl t mass flows . 

Con::;ider iti ns of i i.;h tctal p.·e::;··u e rec very over such a iue buzz 
ra ge, P..t least ,•c st in ramp bleed drag, required th·1 r som" portion of the 
fusel:,'"'c , ·ca. p, and .... uct boun;ary layer be rcrn'.'lvc i . The optir~i zation of 
+ Le olc. .• :,y te"ls coul J 011ly t sue ired by hi 6h '1eynol .s ,lumber test at 
the 0 Teet fl i ,i· t Unch 'h1.~b• r, a11g le of a· ---act: , 11.'.ld a'1,_;le of yaw. 
Gou led "' 11 t' L:, ,,,ere t ib qul'1t.itative affects of +he interaction and 
po,wL le s•.p: ·r,>,:.0•, ,·f ➔ ,ho ra ,p boundary layer ty the inlet s· cc~ system. 

T•·e tn t, .ve Le · 1 ,mbJish d 1'i report ti.11.C • R;: f.56J'.Jl by Resaarch 
~~cie'1ti8t J . ·,. A l.en . 

Descrl ,to~ sf Tu~ el 

The facility useu ir; an 8 x 6 fc t !l.uerso'lic, continu us oper ation , 
non-ret.urn win~ tn el ~-i h '1 rc,1otely co•1trclled l,ia ch Ho . ran ,e of f rom 
2 .1 to a l o,_.'er li•,it Jet r11 ned Ly ,ou.ol Llockin,; 01nd srock refl e ction, 
For Vie tc,sL ah·cndt this lot1er li-.it 1'/a" appro.<irnate y f1i 1. 45 . 

A stin r1c,untcd moJc, l h .. s .·c-~ote- con~,1 ol c, 1nzles c,f at',ack C'tpable 
of +20 ° to .::.'5°, or an;;le o y·t •·1e11 ·he nooel is rol led, imited by 
m ctel block'l ,e ·1'1J ~trenc.:;th. :'or the t<>st airc,-.St ,·x:lel the :rnz l es ··et·e 
lirnitud to ':.l-ie r '1C..:e +9 1/2° to - ;~ t•~0

• 

The nomin:11 Reynol.s 1-lu:nbcr forth"' tunreJ. is 5, 7 •1il irn per f oot . 

Continu us vie?I Schl.ieren ,u ,aratus, hi,;h spe•2d cafTleras , as w 11 :; 
flow pre.'isure ,111.j te·'1perr:i1.ur.J i ri i,rume<1t:,ti.on is avai:.ablo . 

Descri t1.r,n 0f " iel 

"'he 1/t scale ~0,iel simul. teJ Urn full. scale aircraft r::cnfit:;uration 
a:, far reanvard ··s the c, ,apreusor face . In i , .. ,u 10d ·he fusel ,:e, ca'lnpy, 
i let 11.1ct, 'l." the tnree bleeds - fuselage Loun,iary l ·iyer , r•, :p boun qry 
layer, ,n.J .:•.Jc~ b 0 ·r1.::l.'lry l'lyer - ·N11one geometry c ulJ 1:,e ultered over a 
suitab~y L:e ,, 150. wo ·'usel g•: bct:nJary l-t/e", 21 ro.:np boundary lay r, 
'ltld 5 ,.!Ur:t brn'ldary 13.yer configu•·11.t ;ons w0re •o~aed. 

~, e .e.:; i;, 1 :,, flnw'• w<Jre ~ctred by mova, le plu6s aft of +, 1c comp:-essor 
face o, t,' :(, 0 1 in duct >1nd all blee ... s . 

A. Jynar:iic ·),"e;-; ·u:-e pict:up (transducer) was l cated in ':,he ,iuct, to 
11icate ,1~ 1 c pra"Eu fluctua~i0ns, (!uz ). 



• 

(Gci t inue,1) 

Th J ar a-·., .; v' t.,r 'Tlcari '·)~- l pr~ ,,..e J._ ecov(·ry and :is .ortir- r,ere 
,,;a,,11r~, 1:, 3, ,., ot., 1 ,,_1 12 st ties at '.he c0 nres ·0r fac,.,. 27 pi tots 

and L sLaticr ere iltern cely placed at the in'ct lip to 
6

i ve the a,oa­
,1"'-v ted meun total ,ires'lu e rec.,vcry to Juct stat' nn zero. 16 pi tots 
":ere alt,or~•,.,tely l::.ced at the sc1tsonic iffuser exit to hciicat e the 

,et i +, al ~r-~a -wo' r;h+,ca: mcc''1 ot ,1 p er .,re losr. . ~.,;o we.1ge 
survey ra~es , each wi "h 22 '·,tals arid 8 statics, were qlLurn tely 
placeJ ,iust t1,istre'.1m of tlte i .Let ra: 'P +o ,1e,i,·u~·e the flo;1 iis:.,:rtion 
in t, th ;iitch and yav; ;)lanes ;1ri'lr to tre sl oc. structure. 

Summarv- of O;ieratin,; St::. ist ics 

Duration of Tests 
rU c; h t s ru t'lincS 
OcCUj)ancy 
,{uw1iri; the, all us ful 
data 
Cc:nfi -ur'lti:in" tested 
Data p i.1ts obtained 

''ic . 12/"5 o Jan. 5/56 
15 
l l b hours 

92 !'·curs 
37 
1233 
... 





? CILITY 

FURFOSE 

I'{STRD ;r;·rr .TIO'I 

C0'ITR0L DEFLRXF'NS 

:,t CE. Rhl'fGE 

RL:IS 

r:ril 1951+ 

• FrCILITY 

3 1 X 4 1 Transonic unnel. 

Referep~~ ·fo-. ViA. 780- 00~ 
RefArrurc,? ·10. A 891-hl 

k>nf',i tudin&l stability and control investigations 
i nclur1 inf' thfl eff'ects of c&mber. Hifh c( runs made 
at~= .50. hll runs horizontal . 

6 Compon,.nt mdn bcilunce. 
i Hinge rrioment balance (Left Elevctor) 
1 Intern&l st&tic press11re tap in balancr> chamber. 

El<>vator 10 , o, -5, -10, 
r.ileron 'Iorie 
Rudder 10'19 

" .50 to l.?3 (R.N. 1.23 •.o 

1. to 215. 

SERIES II 

3 1 X 4 1 Tr,msonic tunnel. 

-2 I 

1.34 X 

-30. 

106). 

Re~erence 1o. »A 808-003 • 
,Reference ~o. A - I'll 

~ ­

~ 



CO PIGlfl 

• 

Y,,.CH R. /GE 

RUHS 

J une 1?51+ 

FACILITY 

- 2 

Pr ssure a11,-1 for""' -1 t,,, +ea• -~ lt"t,9rfl und 
di ncti oru,l s+ 9bl li ty ti'1<' contr"l ,,,d tb~ 
e ec'"' of i 11c•· a"i '"W .,;i nr- t,hicl{"e to 3 ½ 't . 
Firs+ hasa co11sist2d of prASEU" 9 d ta tests 
only wi.+½ the model horjzontal. Frirce dota 
tAs+,s w:ire mainly r ,ir1 i thP. r:oriz'.l11tal posi ­
tion but 1:>,-pc.re11t anomalies i '1 y "'·,v results 
led to a series of r~ns ltl-i t~n ~odel rolled 
90° c.nd elso th, re""loval o" duct p"essure. 
tub<Js. 

Ef1>cts of fusel c1ae tanl< und fi and fuse - ar-e 
brc1kes w"'re E,lso invAstieded. ileror, c.p. 
r uns '//erA carried out ;,i t-.h t-he ri:-ht aileron 
011ly defl,:,c+ed. 

I "'lo 

E2, C2, ~3, V2, Rs, SB' ~2' T. 

6 Component main bal~nre . 
3 ~0""1po11Ant tail balance. 
1 Hinge moment balan,..0s 
20 Externcd s+,utic rrA;:;SUrP tans. 
1 I nternal static pressure ta; in balance chamber. 

Elevstor 10, r, -5,-10, "• 
,i ler0"" o, -5,-1 ' Rudaer o, 5, 10, 

Fusel1'-fe Brakes '-' 20, 40, 
Fin Bra1<r.,s 100 . 

216 to v68. 

SSRIES III 

3 1 X \ ' Tra'18onic tunnel 

-20, 
- 15, 

?" l. . 

?'- • 

-JO. 
- 2C . 

ReferencA 
RefArenc<i 



PURPOSE 

INSTRU\.lE~l'P TIC"~ 

CO'.ITROL D;T'l --:XJO'{S 

• 
Vi. CH, Rt'iGE 

.J.!.w._1..2..5./4 

F ·cur TY 

- 3 -

Mainly 8n inv,..stiirntion int.o ciirection '...:'1-.."l!i'P'uility, 
Fai red ducts, a C:-:i 'sal f'in ct'ld the re and mod -
ificat1 on of' the canopy 1rnre tried in attempt t0 
gain improvement. So::i~ runs were mt:de iii th control 
faps sealed t investivbte the effect on drag and 
tail efficiency. Model run vert.ically and hor i zontally . 

B t 2 

11. N .B . B~ herB has cl "aned •1·· duct,s ah' a s':leller 
b~lanc• shiellin~ can . 

6 Component main balance 
3 Component tail balance 
2 Hinge moment balances (Elevator and rudder ) 
12 Tube rake for measurinv static and total pressures 

in the ducts. 
1 I nternal static pressure tap ~ n balance chamber. 

Elevutor '.fone 
,J..leron 
Rudder 

None 
- 5, o, 5, 10, 20, 30. 

. 50 to 1,23 (R.~. 1 , 23 to 1 .84 X 106). 

669 to 921 . 

SERI FS IV 

Reference '.fo. l VP 808-023 

10 1 X 1? 1 variable density tunnel. 

Low speed tests to investigate the effect of 
notchin~ th'l winrr leadinf!'. ediee, and the effect 
of high angles of attack (40~) on stability and 
control , 



PURPOSE (Cont'd) 

co:TFIGUR,,TIO'; 

co::TROL DEFLSYI~~s 

• 
RUNS 

Oc t,ober 19\t 

F.,CILITY 

Majority of runr .~re in the horizontal , 
but a few were made vertica 1 ly to chac~ tH. 
P-ffect cf n,,tches on l 1"'eral ~n" direct.i Jnal 
stubili ty . l'.':n.ehi ~h Reynold I s 'fo . rur was made 
vertically. 

6 Compone,t ~~in balance. 
3 Componqnt, tail bala,ce 
J filr,,7 e 'Tloment bulunces 

V 2 

1 Intqrnbl static ~ressurq tap in balance chamber. 

Elevator 10, o, -5' -10, -20, -JO. 
Hl 0 ron o, -5, - 1,:, -15, - 20. 
Rudder -5, o, 5' 10, 20, JO . 
Fusel·ge B!"akes 60 , 

.5 0 only ( R. '1. 1.23 or 6.22 X 106 ) . 
" 

922-996 

SERI ES V 

Reference No. 'ivA 808-033 . 

3' X 4 1 Tr!:lnsonic tunnel ,,,nd 10 1 X 12 1 Variable 
densify tunnel. 

To investigate the effects of vari0us combinations 
of notches and leadin~ edfe extensions on long1tu­
dinal stabili +,1, particuL,:rly at lo·,,, speed and high 
an1les of attac~, in !:In atte~pt to ri nd ~n opti111..1m 
c~nfiauration. This configuration was then tested 
horizontally over the Mach range for lo ngi tud i nal 



PUR..OQ:C: (Cont ' d) 

CO'.WIGUR/TIC:J 

- 5 -

,t .. bilit; end costrul ,o Ync"e•" >,i, . Te,t~fNTJAf 
i..J so marJo with on ailArc '1 dAl'J 0 ct 1 ancl j nc~Aa'sed 
be1l nee seosi tivit,1 1 o f'ind ailer::ir c . ,, . Vertic1c1l 
r ns nAr1 made t "heak •~A nei crnfigurht · on dir-
ectionally ,md !l small lnvestii;:ut; o, mode d th 
different plan forms i,t, hith subsonlc speeds . 
Finally sevPral vArticul runs ·,iro narle d, hich 
F e;r:1old s '.fo. 

B2 B,4. C2 A::, '/17 u• 
If~ ,I, 

u 

NotchAs (N Series) 5, u. 5, 

('iB Series) 7 . 5, 

6 ComponAnt main balance . 
3 Component tail balance. 
3 Hinfe mo~ent balancPs 

8, 

,-,. 

v2 R Ti s 

7 . 5, B. 

d IC . ' 9 , 

1 Static pressure tap in bal1:onc9 chamber . 

Elevator 10, O, - 5, -10, -20, -30 
i.ilAron O, -5, -15, -'."' O Ri?"ht Only) 
Rudder None • 

. 50 to 1.23 (R. 'i/. 1.23 to 1.84 X 106 and 5.76 X 106 ) . 

997 to 119:.:' 
1193 to 1213 

I n 3' X 4 1 tunnel. 
In 10' X 12 ' tunnel. 



March 1955 

FACILU'X 

PURPOSE 

CO NF IGURATION 

• 
INSTRUJfENTATION 

COtn:ROL DEFkEJCIONS 

MACH RANGE 

~ 

PERI CD I PHASE .l 

A04 SQALs, 

Nos WA 844.003 
ef erence No: AA-958-Wl 

31 X 41 Transon~ tunnel 

An investigation into forces on Sparrow a.~d Falcon 
missiles, armament bay pressures and bay door hinge 
moments. Missiles were tested in the up half down 
am fulfy down positions, and i n the ease of Falcons, 
with various combinations of forward and aft missiles. 
Runs were all made in the horizontal position with 
zero yaw and at only 2 Mach numbers. 

Airerafta B5 C3 IV0 Na v3 Re • 

Missiles, A1,A2, A3, S - FU,S - HD,S - FD, 

2. falgo~, 

FF - FU , fy - HD , FF - FD , FA - FU , 
FA - HD 7 FA - FD. 

Two 4 component missile balances 
3 door hinee moment balances 
14 pressure t aps in armament bay 

Four 4 component missile balances 
(only two used at any given time) 
8 door hinge moment balances 
18 pressure taps in armament bay 

In addition 1 2 upper port aileron pressure taps 
1 internal static pressure tap in 
balance chamber. 
2 component main balance (For normal force) 

None - no provisi on made . 

• 95 and }20 only. 

1 to 6;. 



March 1955 

I,bQILITY 

CONFIGURATION 

• 
INSTRUMENTATION 

CONTROL DEFLF:XIONS 

MAQ!j RANgt, 

~ 

PER iffi I fi,~E II 

,94 SQAY 

Refa:~e~~ .OOJ 
Reference No . AA-958-~l 

31 X 4 1 Transonic tunnel 

A study of the effect of missiles on the aircraft. 
Force data were taken on the aircraft with Sparrow 
and Falcon missiles in the positions tested in phase V 
with 8rmament bay-doors open and closed. Two basic 
runs were included without missiles, with doors closed 
and holes plugged. All runs were made over the C( 
range with zero yaw at only 2 Mach numbers. 

Aircraft: B5 C3 W0 N3 V3 R8 

.Missiles a A1, A2 , A3 ,S-FU, S-HD , S-FD, 
Ff-FU, fy-HD,FF-FD, FA-FU1 
FA-HD , FA-FD. 

6 component main balance 
2 upper port aileron pressure taps 
1 internal static pressure tap in balance chamber 

Nons - no provision made 

,95 and 1.20 

64 to 109 



March 1955 

FACILITY 

PURPCSE 

CONI<'IGURAT ION 

INSTRUMENT AT ION 

CONTROL DEFLEXIONS 

~ACH RANGE 

.!ill!lli 

PERIOO I PHASE III 

,04 SCAIE 

' 31 X 41 Transonic tunnel 

Reference No: WA 844-003 
Reference No: AA 958-Wl 

Force data over the Mach range in both pitch and yaw 
to correlate with ,03 tests. 

6 Component main balance 
3 Component tail balance 
l Hinge moment balance (oe) 
2 Wing pressure taps (port aileron) 
2 Vertical tail total pressure taps 
5 Fuselage pressure taps 
1 Internal static pressure tap in balance chamber 

None 

.50 to 1,23 (RN 1.49 to 2.22 x 106) 

110 to 140 



April 1955 

FAC ILlJ.l 

PURPOS$ 

QONFIGURATIQ!i 

• 
INSTRUMENJ:ATION 

CONTROL DFLEXIOljS 

,MACH RANG~ 

~ 

• 

n rn: -'-1 
w -

,94 SCAUi 00Jft1l 

Reference No: 844.003 
Reference No: AA-958-Wl 

31 X 41 Transonic tunnel. 

Force data tests on Sparrow and Falcon missiles for 
trajectory purposes. Sparrows were tested in 4 
longitudinal stations under the fuselage and the 
Falcons in 5. At each position missiles ware rota­
ted to a positive and negative C( and a positive and 
negative~ in addition to zero (giving 5 positions 
per station). All runs were made with the model 
horizontal through the aircraft C( range. Two mach 
numbers only were tested, 

Aircrafti B5 c3 W0 N
8 

v
3 

Rs 

Missiles& S,Parrows at stations 1 to 4 with 
C( = O, + 1 ~ - l; ~o = O, + 1, /. - 1. Falcons at 
stations 1 to 5 with q O = 0 + 1 1/2, - 1 1/2; 
~o = o, + 1 1/2, - 11/2. 

Two 4 component Sparrow balances 
Four 2 component Falcon balances 
2 component main balance 
1 static pressure tap in balance chamber 

None - no provision made 

.95 and 1.20 only 

141 to 251 



t 

May 1955 

FACILITY 

PURPCSE 

CONFIGURAT IOtl 

• INSTRUMENT AT ION 

DEFLEXIONS 

MACH RAHGE 

RUNS 

• 

PERIOD III 

1 0;4 SCALE 

3 1 X 4' Transonic tunnel 

Reference No: WA-844- 83 
Reference No: AA-958-Wl 

1) 1 X 12 1 Variable density tunnel 

To investigate effects of leauing edge droop and to find 
the optimwn configuration. ITith this,longitudinal, 
directional and lateral stability and control runs were 
made over the Mach range. Further data were obtained at 
high Reynolds No. and high c(in the 18 1 x 12 1 section at 
M = .5 

6 Component main balance 
3 Component tail balance 
3 Hinge moment balances 
2 Ptessure taps in port wing (aileron) 
2 Vertical tail total pressure heads 
5 Static pressure taps in fuselage 
1 Static pressure tap in balance chamber 

Elevator: 
Aileron 
Rudder 

3' X 4 1 

10' X 12 1 

- 3) - 2) -10 - 5 0 +10 
-2') -15 -D -5 '.) + 5 
- 5 0 + 5 +lCJ +W +30 

• 5') to 1. 23 
= .50 

(R.Ho. 1.49 to 2.22 x 10t) 
(R.No. 4.29 and 7.8'.:J xl)) 

3' X ~• = 252 to 626 
l')' X 12' 627 to 663 





film! 

Q,-"Gl-'Y 

.\llHQ 

' !LB. 

Symbol 

Bl 

B2 

B3 

E4 

B 
5 

Cl 

c2 

c"l 

i/1 

"2 

W3 

v:4 

W5 

w6 

r.·7 

", 

w9 

C .. L. 

G"'fl'IG:JR. TL,~ SY 'BCL.s 

Des er -\ pti n ~ 

.... 
Orieinal body inclu'1ing ducts . 

B1 · ith modified duct~ 

B2 r1i th mod.' "iec r"unded nose 
(10 11 longer) 

B2 with longer nose of si~i l •r 
shape (5 11 lonfer) . 

Redesigned body 

Orif'inal canopy 

c1 in new position 

New larger canopy 

3% uncambered wing «i tli. elevator8 

3% carnb0red .ving - no controls 

3½ cambered ing ;ith controlf'l 

ri ,:,lus 6½% notch (,., series) 
3 

,13 ,.,lus ,1 not.eh seri8s) ,o 

'"3 rlus 10:-' notch (, se, ies) 

1~3 plus 5 ~ 
• 1;' .......... extension 

1'13 plus 8 L. ". e-,.:tension 

r·w..., plus 10% L.E. exte'1sio, 

Reference: F/M0DELS/6 
nenr:ment No, 

0 

l 

3 

4 

1 

l 

3 

3 

3 

4 

,. 
4 

Notches on 'fl7 t,8 und r,9 are indica+ed by N follo.ved by the sub r · 
. or B, <'e'1oting s ries, followe'l b:' the no cch depth in percent, 
tested ar<" :-



• Symbol 

VE TIC L TtIL 

Vl 

V2 

1'.'.I...,CE:,L, !WuS 
VJ 

p 
s 

?. 
s 

Tl 

SB 
l 

"B2 

• FD 

s 

• 

CO FIDENTIAL 

Description 
Reference F /'ilODELSLtS 

Arnen,'m19nt No . 

Orieinal one-piece fin and rudder 

Fin ·,i th seperate ruddrir - mounted 
on a 3 component. b<ll:mc,~. 

Similar to v
2 

but area increased 15% 

3h ck Plates . 

Shock Ramp 

Fuselai:re Bra"kes 

~'in Brakes 

Faired Ducts 

1 

1 

1 

1 

1 

2 



' 

December 1955 

FACILITY 

PURPOSE 

• CONFIGURATION 

INSTRUl1I;,NTATION 

CONTROL D::.FLECTIONS 

SPEED RANGE 

RUNS 

• 

C-105 WIND TUNNEL Tr.STS AT 

N,A.E, OTTAWA 

,oz SCALE 

TEST Pr.RIOD I 

N.A.E. No. J low speed tunnel (6 1 x 10 1 ) 

Low speed determination of elevator effectiveness 
and t he effect of ground board. Large proportion 
of test period used to determine corrections to J 
point suspension • 

Model: B2 Vi W1 E10 N5 D4-3 

Tunnel: U UD I ID B BTS, 0/B at .J, .4, .7 b/2 

6 Component main balance or.ly. 

Elevator: 10, 5, 2.5, O, -2.5, -5, -10, -15,-20,-25,-JO 
Aileron none 
~udder none 

• 6 
q = 70 i.e. 235 ft/sec. (R. N. J.l x 10) 

l to 54 



• 
Februanr 1956 

FACILITY 

PURPOSE 

CONFIGURATION 

• 
INSTRUMENTATION 

CONTROL DFFLFXJONS 

MACH RANG:!' 

RUNS 

N, A , E. OTTAWA 

, 02 RF.FL:._cTION P.LANE MODEL 

16" x JO" Supersonic wind tunnel 

" 

To obtain basic longitudinal stability and control 
data, aileron lift effectiveness and hinge moments 
of aileron and elevator together with a few aileron­
elevator interference runs. Pressure readings were 
also taken in the duct to evaluate the mass flow. 

J Component main balance 
2 Hinge moment balances 
5 Mass flow pressure tube 

Elevator: 
Aileron 
Rudder 

1 to 177 

-JO, -20, -10, -5, O, 5, 10 
-20, -15, -10, -5, 0 , 5. 10, 20 
now (reflection plane model) 



April 1956 

FACILITY 

PURPOSE 

CONFIGURATION 

INSTRUMFNTATION 

CONTROL DEFLECTIONS 

MACH RANGE 

BQ.NS 

C-105 ~~ND TUNNEL TESTS AT 

N,A 1 C1 A1 LANGL&Y 

,oJ SCALE 
♦ 

41 x 41 Supersonic tunnel 

" Longitudinal, directional and lateral stability 
and control investigation at high speed, 
including effects of control interaction, faired 
inlets, modified nose and fixed transition on 
wing. 

6 Component main balance 
J Co

0

mponent vertical tail balance 
J Hinge moment balances 
1 Balance chamber static pressure tap 

Elevator 
Aileron 
Rudder 

1 to 16 

0° -5°, -10°, -J0° 
o0 : +5°, +20° (right only) 
oo, +10°, +20° 



• 
t-<.ay 1956 

FACILlTY 

PURPOSE 

• COlffI GURA TIC'N 

I NSTRUMi•JJT ATION 

CONTROL DFFL}:CTIONS 

.filJl§ 

' N,A,E, OTTAWA 

,07 SCALE 

TE.ST PERIOD II 

N1 A.}. No, J low speed tunnel (6 1 x 10 1 ) 

Continuation of low speed tests started in 
December 1955. Effects of undercarriage with 
and without ground board, and open canopy 
investigated in yaw. RuJder effectiveness 
completed w~th and without ground board, and 
a portion of the aileron effectiveness program 
run • 

Model: B3 V1 wl E10 N5 Dg_4 ul co 

Tunnel: U : G/B at . 465 b/2 

6 Component main balance only 

Elevator: 
Aileron 
Rudder 

-10, 0 
10 , 0 

- 6,-4,-2 ,0,2,4,6,l0,15,20,JO 

6 q = 70 i.e. 2J5 ft/sec. (R. N. J. l x 10
6

) 
and q

0
= 115 i,e. JOl ft/sec. (R.N. 4.0 x 10) 

55 t o l2J 



• 
May - August 1956 

FACILITY 

PURPOSE 

CONFIGUR,A TION 

INSTRUMF.NTATION 

• 
CONTROL DFFLECTIONS 

MACH RAN GE 

RUNS 

N1A1E1 OTTAWA 

,9125 SCALE 

1611 x JO" supersonic wind tunnel 

Supersoriic l ongitudinal lateral and directional 
stability and control tests. 

6 Component main balance 
1 Base pressure total head pitot 

Elevator: -JO, -20, -10, -5, 0, 5, 10 
Aileron : - 5, o, 5, 10 , 15, 20 (both) 
Aileron 5, 10, 15, 20 (left only) 
Rudder - 4, -2, 0, 2, 4, 6, 8, 10, 15, 20 

1 to 177 





July 1956 

FACILITY 

PURPOSE 

CONFIGURATION 

INSTRUMENTATION 

CONTROL DEFLECTIONS. 

MACH RANGE 

.fill1§ 

N,A.C.A, LANGU)'. 

,QJ .:>CALE 

4 1 x 4 1 Unitary tunnel 

Longitudinal, directional and lateral stability 
and control investigation at high speed including 
effects of control interaction, faired inlets and 
removing leading edge droop. 

6 Component main balance 
J Component vertical tail balance 
J Hinge moment balances 
1 Exit total head pitot 
2 Vertical tail pitot heads 
Base and chamber static pressure taps 

Elev.ator: 
Aileron 
Rudder 

1 to 97 

. 
-JO, -20, -10, -5, 0, 10 
-5, O, 5, 10, 20 (right only) 
o, 5, 10, 20 



February - March 1957 

FACILITY 

PURPOSE 

• 
CONFIGURATION 

INSTRUMF,NTATI ON 

CONTROL DEFLFCTIONS 

MACH RANGE 

C,A.L. BUFFALO 

, 04 SCALE 

Reference: WA 120-003 
WA 120-013 

81 X 81 transonic tunnel 

To find canopy hinge moments; effect of open canopy 
on d~rectional stability and rudder effectiveness; 
effect of boundary layer bleeds and stowed missiles 
on directional stability; the loads in Sparrow 
missiles for trajectory prediction; aileron'effect­
iveness and fin pitot and static pressures. 

Much of the earlier canopy data were found invalid 
because of leakage between the intake ducts and 
the cockpit cavity. This was later corrected and 
some repeat runs made. Missile data were taken in 
four longitudinal stations. At each position 5 
angles of pitch and 5 of yaw were obtained using a 
combination of concentric and eccentrically d'rilled 
missiles and an eccentric sting. In one position 
the effect of clipping the Sparrow tail was also 
found. 

Txx Bx 

6 component main balance 
Four 4-component missile balances. 
4 canopy hinge moment balances 
J component tail balance 
2 hinge moment balances (rudder and aileron) 
2 canopy static pressure taps 
4 fin pitot and /or static pressure taps 

CONflDili1' f' 
Elevator: none 
Aileron -10, -5, 0, 5 (both); -10 ( right only) 
Rudder 5, 0, 5, 10, 20. 
Canopy o, 1/3, 2/J, 3/3 open 
Missiles: C( : o, :,'.: 1, :!: 2 ~ : 0, = 1, + 2 

RUNS 
.Bo to 1.20 February 1 to 216 

1--'iarch 217 to 423 



, . 

WIND TUNNEL TEST CONFIGURATION 

SYMBOLS, 

N.B. This second series of symbols have been in use since 
May 1955• 

BODY 

B1 Similar to B5 of first series symbols but with 

area rule applied to armament bay. 

B
2 

Similar to B
1 

but with area rule on aft nacelles 

(J 75 rear end). 

E 

0 B
2 

with JO nose cone. 

J 1/';$ cambered wing (corresponding to ~J of first 
series). 

Extended leading edge outboard of transport joint 
(subscript denotes% extension), 

N Transport joint notch (subscript denotes% depth) 

D Leading edge droop (subscript denotes angular droop 
in degrees; the first figure for inboard, followed 
by outboard). 



• 

• 

Vr:RTICAL TAIL 

v
1 

Fin with separate rudder (VJ of 

MISCELLANEOUS. 

IF Faired intakes 

u Undercarriage down (u1 represents n?se undercarriage 

reversed). 

C
0 

Open canopy. Closed canopy included in body symbols. 

T Belly tank. 

SB Speed brakes. 

TUNNEL CONFIGURATIONS 

(Applicable only to N.A.E. No. 3 tunnel) 

U Model upright on J point suspension • 

UD U plus dummy struts. 



TUNNEL CONFIGURATIONS (Continued) 

I Model inverted on J point suspension 

ID I plus dummy struts 

B Single strut support 

BTS B with addition of tail sting 

• 

• COHFIDOOlA 





.J ) 

Model Scale and Type Hodel Dcsir;ned & 
:-~r.ufactured by 

3 / 100 Coraple te Mode 1 Corne• ll, Buffo lo 
Sting l•1ountcd 

1./100 Complete 1-:odel Cornell, f'uffalo 
Sting Mounuid 

1/10 Pefl ccticn 
Plane Ving 

1/8 Reflection 
Plane 1,:!ng 

NA~ , Ottawa 

Avro 

C F - 1 0 5 •• I ,. D 

Completion Ila to 
of l-~odel 

S~pt./53 
Cor.i;:,lete 

l<br./55 
Complete 

}!ar. 155 
C..;rrilei:€ 

Purpore of 'I'est 

~ul ,sonic and TrGnso 
3 P,xi!' ...,•.,r,bil ity ,nt 
Cor.trol. 

Tranronic \rr11..ment ': 
i a lcon ~- p. -ro•.. : ;i 
Long . Dir<:ct. S t.... 
Control. 

.'ur sonic , Prelir ~na1 
:;t ·1y of Iring Cond i 
ti r~ or. Lor.g. 0 w 
Co, ~.r0l. 

:Cursor.le, ''ore A.rlvn.1 
,tud~• of Icin._:; Corid· 
with ""td. h L. ., 
Eion Included. 

,-,. 



- l 0 5 ·1, I ,. D T u n r E L r r. 1. G ::.-._;:__:_~----------------------

Pur121 .. o of 7e st 

:~ubsonic and Tr~i.nsonic 
J Axic ~ •; bili ty an l 
Cortrcl. 

Tranror.ic \:rr1Lment Teets 
1ulcon ?1 -ro•. '. ,r·cl l e 
Long. Lirect. St...b. & 
Control. 

,'.ur sonic, PreliJd.:-,nry 
'.'t "Y of Idng Condi­
t' rr- or Long. Lrt. 
C,, 'vrQl. 

:ur sonic, 1 'ore A.c:vn.r.ced 
tudr of Icir Condit' ins 

w th '"tcL I~ L. ,. ;xton­
cion Included. 

Cornell 
JI X 4 1 "'rt< r q niC 

10' x 12 1 ~ultonic 

Cornell 
J' X 4 1 

Trr n:c:or.ic 

•·:. , Otta, 
10 1 X 5.7 1 

Lo,1 .3;x ·d 

•:,L, )ttl,w-1. 
10 1 :X 5, 7' 
Lo\./ , .-c 

Test !.'u te 

• Viie l Com ·lc tc, 
,e,t.'~_;. 

.,ta ·e ? Complete, 
Apr. '~4. 
..>tHce 3 Conp:!.ete, 
Jun~/:,4. 

tage 4 COP.lplcte, 
July/54, 

, tn £:" 5 Ccr.-• L t e , 
Oct ., 54 

.3triu, 1 Compl te, 
l-hr./55 

3 ta r;e 2 C,omple ' e, 
H .. r./55 

)Ui[e 3 Comp-le't<:, 
llli.r./')r 

-..,t.: gr- 1. Com~lete, 
: .. r. 55 

~ta ·e 5 C=i,letc , 
lll,y, 55 
sta,'.8 r Com• le•c, 
.~y .,:,. 

Stt, ·e 7 Corr.. ete, 
l'i_4 L r 

Conplete I'br./" 

X ll ::: B I 7 ' ! ' 
. he t 1 of 5 

Long. ~- tab., .... ~ ·"1.d.lbout 1M.!L 0,5-1.23 
C;_·,_::il,er~t. c 3',1~ .:' ~-5 -_ l.<'.J l .r:. l.J - f 
Lor;g. -tub ,, U,\...:.,tab.& Ccrtrol 1.71 x 10 
LLmber , t/c ½"%, i·l: c, . 5 - 1.23 
Lor.f, , tr.b. Cheer., Dir8c. 0tab .& 
Cor.trcl, !{ew !'cse, t:ew l£,nopy,) 
l' : O.~ - l.2J, 
•·etch Invest., Comr lete Test 
with Opti.mun ::etch, Low Speed, 
High Angle of Attack, H = O. 5. 
!etch Invqt. at all Speed., rl'..r. 0.5 r 
;:'°nt.:-, "fire~. : tab. , l;igh R.N. n.I. 5,t.5xlO 
.. e\.J No~e , L .... LXt. & l,otch, 
J-< ., 0.5 - 1.23. 

Long. !', J irec. Stab. Cor.1.£.r­
i[on r.o) & 0 .04 Sca l e 
1!odels. ~: • 0 .5 - 1.23, 
Trar.fo;-;ic Force Tests on His­
siles, Armament Bay Prec s1:res, 
&..y Door Linge Moments, 
II = 0.95 - 1.2. 
Transonic Te~ts for ,Hissile 
,effect on A/C. N • 0.95 - 1.2. 
Trar eon ic .r'orce Tests on : '.is­
sile for Trajectory i,n:"' lysis. 
1' • 0.95 - 1.2. 
Long . utab. Investigate L.L. 
Ilroor. '·1 • 0.5 - 1.2. 
Con, lcte Long. & Direc. Su..b. 

Cortrol Tetts with Optimum 
lroop . ~ = 0,5 - 1.2. 
Ir.vcstigation at Jiigh P.'· . • ~ } 
!i gh Angl e of Attack . ;1: O.'.;. 

Thi:, test i..·c.1i:: an extension to 
:·,L icing rei::earch r;r ogram . 
1!o<.'el waf apJ rox.ima te only. 

, .:.. .5-1.23 
R.H. 1.5 -

2 ... :2 X 10( 

i--..; .. 0.5 
p .r .. 1. .: 9 ~ 
7, ~0 X 10 



V - I .. 

• 

Model Scale ,~L Type !lode) Designed & Completion Date 
Manufoctured by of J•:odel 

7 /100 COl:lplete 
Model 

l/80 Complete 
Model Sting 
Mounted 

1/40 Fuselage 
Intake 

1/ 50 P.eflection 
Plarie 

1/24 Complete 
l'.odel 

1/f... Fuselage 
Intake 

3/ 100 Compl e te 
lloiiel 

Avro & !U,E 

ftvro 

Avro 

HA':, 0tta:wa 

Nlc :, 0tteva 

Avro 

Cornell, 
Buffulo 

Apr/55 Initia l 
Co::ipletion 

Apr/55 
Complete 

Apr/55 
Complete 

Sept /55 
Complete 

June/55 

0ct/55 
Complete 

0ct/55 

CF-10~ 

Purpose 

Sul:sonic, Co 
siles Jettii 
Effects 

:'upersoni c, 
Direc. ::; tzb 
Control 

Supersonic 
flov throug 

~,upersonic, 
& Control . 

Subsonic, s 
tPristics, 

Supersonic, 
AirflO\.I thr 

Su,.ersonic, 
,.tub. at Hi 
Atta ck 

' 



_ X F I :· I '!' 'D' 
~hee t 2 of 5 

CF-105 I N D T U i N L L : P R O ~ R A M 

ion Date 
odel 

Purpose of 7osts 

Initial Sutsonic, Canopy & llis-
ion s ilos Jettison, Ground 

e 

.ffects 

,-,. 

;uperaonic , La teral & 
Dire c . . ,ta bility 0 

Control 

Supersonic Study of Air­
flov through th~ Intakes 

...,upersonic, Lcn[i , Stnb. 
& Coi,trol. Lut. Control 

~ubsonic, Spin Charac­
t eristics , & Recovery 

Super sonic, Study of 
Airflov through Intnkes 

Sur-ersonic, Direct i onal 
.,tab. a t High Angles of 
Attu ck 

.... 

Test Facility 

Nii..£ , Otta 1J8 

10 1 X 5, 7 1 , 

Low Speed 

ME , Otta\.-& 
1r.,tt x )011 

• upersonic . 

NA.:: , Otta'-"' 
10" X 10" 
Superronic 

ti~ , Otta\/tl. 
lf" X 30 11 

Supersonic; 

VAL , Otta . a 
~oinning 

.Tunnel 

}:AC, Clev:e-
1.and - 8' tx ,; ' 
.:,upers onic; 
Levis Lah., 

l:ACA , Lan~ley 
4 1 JC 4 1 

Supersoni~ 

Test 1)(. te 

Complete 
Aug/5'-

Com1.lete 

Hay/5/'.. 
Compl ete 

TestF- COi:' lete • ,gitua inil "' i:rox
1 stabil ity \ollth • •·ithout ground 2 x 10 

board • cle1 n aircrt; ft. Lateral 
& diroc. stabi li ty with U. C & 
ground boi rd, ;.,i th belly t.E.nk, 
open cano -ry. Sta bi] i ty ..,ith 
Carerd Fin . flqRat u .~ dro ·1 teets . 
In Proeress: ~i lot se~t j ettison 
To be includod later. Sp,.rrO'w 
missile jett i son ( t o be desigr,ec.((in proere u:) 
and I!ll nufHctured ) . 

Te~ting r e- corr~enced i n :une & 
continuing. Tests t J be run at 
M ::. l.?2, 1.35, 1.57 , l. 78, 2. 03 • 

Conplete tut l~rgely inccnc lut ive 
due to sma 11 1:1ode 1 sea le. 1/ f.. 
scale ruodel te ~t a t vleve l 1.; nd 
~ill oupercede t his ~ork. 

Testing coM;,leted ut :'. = 1.22, 
1.35 , 1.57, 1.78, 2. 03 

!·ot ... --tr co::-:r~c .. ~ce ! ...... ec ., 56 
Finalized 

Complete 
Jan/5,; 

Compl ote 
/,ug./5/'.. 

Mode l tes ted Dec/55 - Jan/5,; 
H. N. 1.5 - 2.1 & Q.h3 subsonic 

Te s ting comple i;e in Apr/ 5t, a t 
M = 1.4. Further te s t r in the 
-CnH.ary tunnel comr,le t e in Aug. / 5t, 
at M • 1.4, l.~, 1.8 & 2.0 . 

5-f- x lOt,/ f 
approx. ½ 
full scale 

t, 
3-4 X 10 



• 
C F - l 0 5 F P r 

Hodel Sca le and Type Completion DE te ?urpoBP. of Te 

1/8 2 Crude Models 

1/8 l Crude ~ode l 

1/8 1 Drag Model 

1/fl 1 Crude ' !ode 1 

1/8 IJ:rng ''.o<'lel Ext. L. E. 
Hotch & Droop, Area 
Rule , 30° Cone No se. 

1/f' Dra c l~,,del , xt. L . ., _ 
Notch .~ Droop! Super 
Area Rule, JO) Cone No:ce. 

1/8 2 Yaw Stability Models , 
Ext. L. • . Notch & Droop, 
Lre& Rule, 30° Cone J;osc. 

of nodel 

Dec./54 Check Firing Techni 
Telcmeter.ing 0

• True 

' A~r./55 Chock Fl. ctioninr: o 
Impuls, ,. nd r:1--.- /3 V 

Apr./55 Tele~u:,try Sy,.ten Ci 
Prelir inary Drc.g CJ; 
Flm-1 throug1-- Air In 
Ducts. 

Apr./55 R >- Check l"unctioLin 
Yaw Im:-,uh,e go< -;.3 

Oct. 22/55 
Complete 

i;ov. 30/55 
Corplete 

Jin . 30/5(-., 
Cow lete 

Cr.eck t1rug ,it}· t \'O 
ferent iir intb ke 

Che ck draf 1•iti 1.0 

ferent f, ·.r i. tr1Kef> 

C 9ck Directio~al J 

1/8 2 Long. !'t.ability l'onels June/5/'., 
with Elevator s , Ext. L. E., 

Check Lori ;i tudin,., l 
Stab ·u ty . 

'lo tch & Droop, Area Pule , 
3:J° Cone ?-!ore. 



C :F' - 1 0 5 F P r F L , II T l'. C D 

Test F, c.li;,y I t .n: t d T• i::t Ix tc 

Check Fir i ng Technic;ue, 
Telemeter nr: 0

• Truc'.cing. 
'-, 

Chock F\. ctioninr· of Yaw 
Impuls, t- nd cl--.. - e Var,2-s. 

C1,FD.:.., Hur.Ge , 
rictol', Ont. 

Ch.l' ):, R'11,be , 
Pictor,, Ont. 

Tele :e;try Sy: tern ,j cck n L .PDE T L::. • ' 

PreliI~in.',ry urc.g Check ircl. ?ictoi, , ('rt . 
Flo•.,1 throui t Air fow.kes 
Ducts. 

R -CJ:eck r"unctior.inc of 
Yaw lm"'u· fie c o< -;3 v, r., s. 

Cr.e ck rug i t} t, o di -

\., 1.RD~ ,..(t; r ;~u , 
".:.ctor , C'n t. 

ferent ir inthke & rlu,.cts . !"'t.!nc·"' , Vi . 

Check dra ... 1·iti 1,0 dif- I.;.nr:;l";· J • P. ld 
ferent 1. ·r ; tHkcr; ducts. 1111nc", '-'• 

C' ~ck Dir,.cti ,al ... tatilit:·• r ,-D "u•.[:e, 

Check Le, -,1 tucin,. l 
!'tab 1 li t:, . 

I ict,)n , t, 

C".Ff.. 
Pictn 

Dec., j !.. 

I r.{.. 
, , -

C ; ,( 

: ov. 56 

I I 

1 er~ rks 

Cor.:--lete Dec. l: ''-, . 

Cor. l •t l.L·, 1/:.,. 

Co:-' ete ,;ur ' 15,15:,. 

Cur::_ lr te ."c· t. 21;5t 
nnd ~e~t. ~,/5r . 

.x·~·ctec t8 Ere er.J ;:ecember/56-
cl 'lei.. ther. 



• 

• 

C F - 1 G ,; S T R U C T l R A L "' L ', I C 

T 1' l T 1.i P 

Tu t,1 of r·o:1pl, tion Pur o~ e oJ 

1/5 3% Fin with Portion 
of Wine 

1/5.;:5 }'ron t Fort;or of Fuzc-
1:..,·e i.ith ·.ir DuctF 

l /~.25 

,nd Fue l T2.r.kf. 

. q;mc r; t of Front 
Fur.c L C" truc ture 

C1rtrc •·1ng Por t ·o., with 
Fin, rront nr l "ci:.r }uro-

tructurc; 

1/~.25 ro'"p-;_~te 'tr1.-ct•!r,-7 
"o c· oi \ircr.sft. 

rote: 

1/18 

l/8 

CoT'lplet"l l'.ode1 ;,hcf't 
l'.c U.l. 

CoripLte "odel CaFt 
Alur:Jinum. 

Co'llple tc t'.od e 7 .,beet 
Co ,ipt,r. 

of l'.oda l 

i.\.pr . 

Zt.tr• l r lr r 
// .).) 

July/54 

Full Scale Bell;)' 1-{ock-u:, - 2 l~odel s Oct./r.5 

Full ScE• c r1n Moc'l-up 

Dore. 1 }a irinr, ''ock-up Oct. /'.,5 

Detaill' unknown Mot Fir:& Uzcd 

Cr.ecking Dc flec1 
in Cor•purir,on \,'' 
obt-,iner1 Ly t· : r ( 

C cc kin xflec' 
fo r lpplicd rni· 

Chec kinG th1~ EfJ 
Du ctr. on Dcflcc· 

Crncl,in;' nc flee 
Dic, to Lo dr 

C'1cc1• r ~ D f1cc­
to i: , .er ort 

t-\..,.tcterto. 

l"iF ~r l L-&rnd 

Fin Ci p .nt, nm 
Ar,tcn. a RosP . .rc 

L l: S fund r·or ,· 



\ L T I C C i 1: 0 D L L 

T l'CTDP p Trc / •ir· p T) ____________________ ,. _________ _ 
ion Pur ~o~e of Tcrt "'ej ., 

Cr.ocking DL flect ion ancl ..,trer-ec 
in Cor1purison ,!~ tr, t he !'ost. l ts 
obt:"inecl t::, .tr 00 Anll:,•ci::. 

C' eckin ;Jcflect~on anr' .:.itres, es 
for !.pplicd 1:n' t L, 1 C.:., es. 

CheckinG tl-i<.c"E.ffect ')f Stiifnecs of 
Ducts on Deflectior of Front Fu::el ... 1 . 
C'!lching n, flccti ns r·nd +rorscs 
Dl to Lo, eh: r·li d to t' F".n. 

c·~c ·'b Dcflccti ·n~ ~r,~ 
to D;L·ercnt Loe ln 0 .• ~c 

t.resf,-is P~ 
T'1is T,e 1, t 

1,,111, ~, •. re 1..r ,c-t, <,/ for tle; 

I 

I 
~vro 

r i 1 ! tv • 

d, t'c tert o, t"io f1.,.;_;_ r :>' v.ircr:..ft. l 
r.~ nu• ,.c tt r~r 1:-y .\•rro. 

" i· T " ' • l ll L 

l i ncl· ir 
~ 1.. lie L... b. 

Lo- Fre"u~r.cy ~adio Co:.,;x..rs !f.F~'3.rch. tine J.E. ir 

r·J .. nd 1-fund .rtcnoo. 

l l!F ar' f.,-Bar•' .',ntenr.a !e, rch . 

Fin C«p '.r,tcnm • n • X-Rand 
Ar t.enra f•.osearc t • 

L t S fund l_or ,, r Antcl"l" Perr urch, . 

r1. '~o LaL 

~•TJ.c l r' 

1 ..clio 1£.b 
I 
l'ir,cl. ir 
~£ "io I; L 
! 

inc'.air 
~·J i{ ';_ 

I 

F inclair 
('& 'i.0 LJ.l [' • 

~,inclair 
i ac .0 1...c 

!Sinclair 
· !P1,a·o 1£.l. 

'rJcd l nrl m,,rufr.ctured 1,y ;inclair n <lio L'.;.Lorator.)., r Ltd. 
I 

I 

tir:J.. ted 
'" st ~;te 

'-t.n./55-

, ,\ug./·4 

Oc t./ 1 • 

Oct ./55 

p T' 0 

Per,· rke 

Coi::pletcd 

Comrl t.erl 
t.ub . /~ • 

X 
·., 5 c,f ;., 

'H 

In stor~Le "t .r.c., unler iciC;~l 
condit'oc1, rer "in~ decision. 

.'u~ ;;ended ...,e r in.__; dccisi n. 

Co:n.,l tc 

Cor..pldr , .::uly/55. 

Cor.irlotc, .::ie t 

Extensive teGt ,:,er i od. 

' Is<:>ue J4-: c. ::..3, 195 f 
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APPENDIX lV 

LIST OF C-105 WIND TUHNEL REPORT.3 

• 

OCTOBER 1957 

• 



LIST OF C-105 WIND TUNNEL Hfil'0R'l'.:, \ • <'( 

C, A,L , (Buffalo) SERIES 1 ( , 03 scale) ~PT, 1953 

P/Vff/6 Preliminary Plots (:3ept. 53l 
P/Vfr/7 Final Plots (~ept, 53) 
P/\'fr/ 8 Derivatives and ~ero Values (;:,ept. 53) 

C, A. L, (Buffalo) SERrns 11 l o03 scale) APRIL 1954 

P/Vfr/19 , Gorrected Plot s (Ma y 54/ 
P/v,T/19a Hough Plots (Apr . 54) 
P/w'r/ 20 l)eriva tives and Ze ro Values l June 54) 

C . A.L, \Buffalo) S1.;RIES 111 ( ,03 scale) JUNE 1954 

P/WT/ 27 Hough Plots (June 54/ 
P/WT/29 Corrected Plots (July 54) 
P/ WT/30 l)erivatives and :t.ero Values ( Oct. 54) 

C, A,Lo \Buffalo I StRI:b~ 1V (.03 sca le) (JULY 1954 

P/WT/3 9 Corrected Plots (Aug , 54) 
P/WT/4-0 Derivatives and Zero Values (nug . 54) ' 

P/VI T/ 41 Rou.i;h Plots (Aug, 54) 

,. C,A, L, (Buffalo) SERIES V ( ,03 s cale) OCT. 1954 

P/'lir/47 Rough Plots (Oct, 54) 
P/Wr/49 Corrected Plots (Oct. ·54) 
P/W'f/50 Derivatives and Zero Values (Dec o 54) 
P/W'f/52 Confi gura tion and Reynolds 

No, Investi gation (Dec, 54) 

C, A,L, (Buffal2) PERIOD 1 1 11 1 AND 111 (,04 scale) MARCH 1955 

P/WT/58 Rough Plots (Phases 1 111, and 111 (:Mar, 55) 

P/l'fr/ 60 Final Plots (Phase 1) (Mar, 55) 

P/W'f/61 Final Plots (Pha se 11) (:t.ltlr. 55) 

P/Wf/62 Final Plots (Phase 111) and 
8ompa rison wi th ,03 scale plots (Uar. 55) 

P/Wf/ ?l Aileron Pre~\ure Plots (Phase 111) (Mar, 55 

C0 A, L. (Buffalo) PERIOD 11 ( .04 scale) (APHIL 1955 

P/WT/66 Rough Plots (Apr, 55) 

P/WT/68 Final Plots (Apr, 55) 

P/l~T/70 Cross Plots (May 55) 

C,A,L, (Buffalo) PERIOD 111 (,04 scale) y 1955 

• P/WT/7 6 Rough Plots 55) 

P/Vfr/79 Final Plots 55) 

P jViT/80 Derivat ives and 

~ 



• 

• 

continued 

c.A1 L1 (Buffalo) 

P/\'fr/81 
P/V.T/82 

P/WT/84 

P/vrr/121 

N .A. E. (Ottc1wa) 

P/Vfr/85 

N.A.E, (Ott1c1wa) 

P/WT/90 
P/V,T/93 
P/WT/9? 
P/V.'T/98 

N0 A 0 E 0 (Ottawa) 

P/WT/102 

N.A,C,A.(Langley) 

P/\VT/111 
P/vtr/112 
P/l'IT/114 

N, A,E . (Ottawa) 

P/WT/119 
P/WT/126 
P/WT/129 

N,A.E, (Ottawa) 

P/WT/135 

N,A,C.A.(Langley) 

P/VlT/122 
P/¼T/123 
P/WT/125 

P/WT/127 

c.A.L, (Buffalo) 

P/Vfr/147 
P/WT/148 
P/WT/149 
P/WT/150 

PERIOD III (.04 scale) 

Effect of Droop on CL, CD m 
Final Plots (High Reynolds No. and High 
Angle of Attack at M=0. 5) • 
Variati on of Derivatives with Ansle of 
Attack 
F'in Pitot Position Errors 

(,0125 scale) 

Asymmetric Intake Flow 

PERIOD I (.07 scale) 

Plots and Corrections 
Plots 
Plots and Corrections 
Corrected Plots 

Reflection Plane Model (.02 scale) 

Plots 

Plots 
Cross Plots 
Rough plots and Calculations 

MAY 1955 

(Aug, 55) 

(June 55) 

(Jute 55) 
(July 56) 

SEPT.1955 

(Sept. 55) 

DEC. 1955 

(Jan. 56) 
(Jan. 56) 
(Mar. 56) 
(Apr. 56) 

FEB. 1956 

(P'eb. 56) 

APRIL 1956 

(Kay 56) 
(May 56) 
(May 56) 

PERIODS II and III (,O? scale) 

Plots 

MAY - JULY 1956 

Photographs in Tunnel 
Miscellaneous Effects 

(July 56) 
(Sept. 56) 
(Nov. 5?) 

(.0125 scale) MAY - AUG 1956 

I/so th scale Tests at N.A.E. (Oct. 56) 

(.03 scale) M~l.6/1.8, 2.0.JULY1956 

Plots in Body Axes 
Plots in Stability Axes 
Cross Plots and Derivatives 
Axes 
Photogruphs in Tunnel 

( ,04 scale) 

Rough Plots 
Final Plots (Armament) 
Final Plots (Canopy) 
Final Plots (A1rcra.!'\) 

in Stability 

(Sept, 56) 
(Sept, 56) 

(Sept, 56) 
(Sept. 56) 

(Mar. 5?) 
(June 5?) 
(Apr. 5?) 
(June 57) 
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WIND TUNNF.,L OCCUPANCY HOURS 
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N ' C •b • ,A, Langlev 

April 1956 
Jul y 1956 

N A ~ . . ;:, , Flutter 

Cleveland Intakes 

TOTAL 

RUNS 

16 
97 

llJ 

RUNS 

JO 
1J5 

165 

J50 

92 






