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Sertern':)er 1956. 

To dt.t.e t he C-105 hlis b~· €-n tested from low si-,e (:d to !Abeb numbers 
of just ov~r 2, covt ring the design s ~eed range. Fccilities used 
were, in geni-;r&l, ,~ • . A.E. Ott&wtl for low speed tests, Cornell Aeroncuticel 
Laborhtories, Bufft.lo for tru.r.scnic, &.nd t-l .A. C .A., Langley for super­
sonic. Models wf-:re of . 03 SC6le or li,.rger except for ...:heck tests ID6de 
on smaller models •t N.A.E. Consideru ble development work has also 
been done, mainly at Cornell. 

This rer ort dJscus ses briefly the wind tunnel tests completed 
on full models of the CF-105 with intakes tests included as Appendix I. 
More detbiled inrlividuc..J summaries of full model tests appea.r in 
Ar pendix II, while Arpendix III covers all tests, both compJeted and 
pror-osf'd. 

".'he ffrst tests we>re run t·- SApteml,er 1Q53, at rorne11 on a .03 
scE.J e model ovFr a r~ach range of • 5 t o J .23. ~hiR WfjS a compnratJ.vely 
short r ,r or;nim o f sorrA 215 rul"'s constitutfog a rre J 1minary cr,eek- on 
J 0ngitucinaJ st.a h:i, Hy and contra] tc rrcwE" t.r.e res:!gn and to provide 
besi~ aeroo:,n-inmic oat.a . "'we ,;,,i r,•s ""ere t.estf'd, one having a conven• 
tionaJ. 3% thick s :vmmetricel section, en which control investigation• 
were carr5ed out, e.nd the other ~i th .75% nAGB~ive camber. Negative 
ceMber han be <T, sh nivn t heoret.i :!a:i Jy to have e cons i r1erab1 e advaritage 
over 7-ero camber in r educjng up eJevator argJes to trim and, therefore, 
drb g, hut there was some evidence tc ah of> th , t the poai tive CM0 
intr crl uced might exhibit :i,ome unaccer.tab}y large v&riations at 
transonic s reeds. '!'he tests l.owever showf·d thE.t negative cpmber ea 
both feasjble and des i r 0ble, E:..nd also thc:.t the aircr«ft b.ad adeqtUite 
longitud inal stcbility and control. 

The next series of tests, ugain 1:;t Cornell, were 1118de in April 
1954. The same .OJ · model was used with minor cru,.ngeij, namely an 
incre .. se in wing thickness from J% to 3 1/2:1, the incorporation of 
elev1.;tor Hnci ailerons on the cambered wing, o.nd the replacement ot 
the ori~inal intuke s hock rlutes with shock ramps. A complete program 
of longitudinol, lateral and directional stability und control investi­
g~tions were carried out. 



In addition, a pressure survey of 20 taps in the fuselage was 
made and data obtained on fin and fuselage speed brakes an:!. the 
effect of the belly tank. Again the Mach range was .5 to l.2J and 
the tests covered some 450 runs. , 

From thi.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, a.nd valuable control information 
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 1954, was aimed primarily 
into finding the ·reasons for the poor directional stability. Faired 
ducts, a dorsal fin, the removal and modifcation of the canow 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 dyn&mic pressures was made in the ducta • 
to determine the model mass flow and aid in the correction of drag _ 
estimates, This series covered 252 runs. 

Meanwhile directional stability was raised to an acceptable level 
by increasing the vertical tail area by 15~. 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 1954, were run in the 1o•n21 

subsonic section at a Mach number of .5 only. This was 111&inly 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 nWllber run in yaw was made 
in an unsuccess.fu.1. 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
figuration which delayed the onset of pitch up to higher values of CL• 
74 runs were made. 

At about this time information 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 tor the 
C-10.5 difficult. This was the main pirpose of the fifth series ot 
tests at Cornell in October 1954. 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 aileron 
c.p.; this had been attempted in an earlier series but without conclu­
sive results. 

2. 



r---.. 

J. 

Several more high Reynolds number runs ~ere also made in yaw to check 
the effect of a new longer nose on directional stability. This series \: :,.:,f . 
(216 runs) established a new win~ plan fom, with a 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 .o4 scale. The first phase of this series was begun in 
Yiarch 1955 and consisted of an investig~tion into forces on Sparrow 
and Falcon missiles in up, half down and launch positions, ~ogether 
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 am force data was taken orf 
the aircraft to evalQate the effects of lowering the missiles in 
flight. 

'-
The third. phase (JO runs) was made to check the correlation betweenA 

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 of the rather elusive C1 buffet by reading pressures £rom 
two pressure tapa on the 1:1pper surface of the port aileron. Theae;., 
showed a sudden increase in pressure at the angle of attack when separ­
ation occ·urred, and gave an indication of the onset of buffet. 

A second series of armament tests began in April 1955. These were 
to determine missile characteristics for trajectory purposes. Both 
Falcons and Sparrows were tested at four longitudinal positions along 
the fuselage, at each of which the Missiles were rotated through small 
angles of pitch and yaw. Small strai,n 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 11ft. As in 
the case of notches and extensions a large number of configurations were 
possible. There were indications that the results vould be sensitive to 
small changes in droop angle and to the combination and extent ot droop 
inboard. and outboaro of the transport joint. From N.A.C.A. reports it 
appeared. that inboartl drcop was very beneficial but &hou.lc:i be confined 
to a smaller fraction of the chord than the outboard. The plan fona 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 proiram was started in Mq 1955. 
:First the optinawa configuration was chosen and once this was done a 
co2plete stability 8.nd control check was made over the Mach range. 
This rather lengthy program (412 runs) had the desired result of reduc­
ing drag due to lift arxi led to revised stability- and control data. • 
One rather fortuitous effect was a considerable illlprovement in the 
previously non-linear direction.al stability. This was probably caused 
by i.11provement of the flow originating at the wing-nacelle junction due 
to the new inboard. droop. 



4. 

No further testing has been d .. me at Cornell al though future tests 
scheduled are a repeat of Sparrow trajectory tests (because of a change 
in armament configuration) and an investigation of canopy hinge moments. 

! 

In November 1955 an extensive low speed series of tests were started 
in the No. J, 81 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. l~teral 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 ~in balance only. 

Meanwhile to obtain supersonic d8 ta two models were tested in N.A. E. 1 s 
16" x JO" high speed tunnel. The first was a .02 scale reflection plane 
model and was tested in February 1]56. 177 runs were ma.de at Mach numbers 
up to 2.0J to obtain basic longitudinal stability and control dat& and 
duct pressure measurements. Results did not agree very well with Cornell 
data in the range of lo02 - 1.23 • This has since been thought due to 
the fact that a half model was used; correlation of reflection plane and 
.t"Ull model tests at N.A.C.A. have also shown poor agreement. 

The. second model, of .0125 scale, was a full model, am 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 superscnic data on a fairly large scale model, tests were 
proposed at R.A.E. Bedford, and a new .03 scale model was built by Cornell. 
Arrangements could not be finalized but an al temative facillt1' became 

. available in the 41 x 41 supersonic tunnel at N.A.C.A. Langley. 16 :runs 
were made there in April 1956 at a Mach number of 1.41 giving longitudina.l 
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 41 x 41 

Unitary tunnel at Langley in July 1956 in a series of 97 runs. 
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Apgendix I 

Inti.! ke Tests, tH.CA Lewis Laborat ory, '.Jee. 5' , Jun. 56. 
i ==== 
In :-,reduction 

The int ake t e; sts ·,ere pr oi:;ra;n:1 .,;d i n or der !:-o conf i.rm +.;ho performan e ~'..:::= 
preclicticn for a fixed ;::eometry s.i-.1e- inta~e syste m v:ith two- di me ns i onal 
12° co,'lp!'ossion ramps wi t h re s_? :_ ct to npt, imum thrust le ~s t c tal drag. A 
sec ond j esign consiJerati.on ·:,as that t r:e aircraft must reach M = 2.J with 
inlot flot1 stability over the full range of inLt masc, flows. 

Considerati ns of hi~h t otal p.·es :' u e rec overy over such a .-,ide buzz 
ra ·1ge, 8.t least r,o st in ramp bleed drag, required t h '1t s ome portion of the 
fuseLi0e , i.'a r.1p, and iuct boun ,ary l ayer be removc .1. The optimi zation of 
the bl"' c Cl 2,y terns c ould only b--~ sec ired by high HeynoL.is i-lumber test at 
the correct flight ~ach Number, angle of a :.·,ack, a nd angle of yaw. 
Cou~leJ with t ;;ls were t he qu:-1.'ltitative effects of the interaction and 
possL le S8 p 11r·a tio·, ,, f t he ra ·c. p boundary layer by t he inlet s!·: ock system. 

The tc'.,tS h'.iVO be ) !l ,)ublish .cd i,l report !iACA R1'1 E56J'.Jl by Research 
Sci en t ist J. ~, . A i len • 

.Q.£scr i ot ~ ori •.)f Tun el 

The facility u s e u is an 8 x 6 f o,:t su ;-,ersonic, continu( us operation, 
non-re t urn winJ tn :, ·· e l wi th a remotely contr olled Mach Ho. ran .;;e of from 
2. l t:,o a lo•.--!er limit Liet ._; r rn i ned by :i odel blocking and s hock reflectiM .• 
For t :ie te s t aircr11ft this lower lirnit wa :o approximatel y M l.45. • 

Astin; mounted moJel has rcmot e-cont rol ~ei Hnlles of at ~ack c apable 
of +20° t o -5°, or angle oC J:l '.'-' • .,hen ",he moLiel is rolleJ, _imited by • 
mc,de l tlockage and strength. ?or thi te st airc r::i.f t .. ,odel the angles. were 
limited to the r anee +9 ~~o to -2 ~2. 

The nominal aeynol i s llumbor i'or the tunr,el is 5. 7 :niL.icn per foot. 

Cort tinu0us view Schlieren Bp)a r ~tus, hich 3peed carneras,as well as 
flow :Jressure nn:i te·:1µe rat ur0 t ns~,rumentr.ti.on is available. 

The 1/G scale model simulated the full scale R-ircraft configuration 
a s far rearward as the c ompre s sor face. I n in ,:l.u .1ed :he fusel·1ge, canopy, 
i•'le t -1uct, 9.n ..: t he t hree bleeds - fus 8lage bounJary layer, ra:np boun,i9.I'Y 
l ayer, ':l.nJ. duct boundary l ayer - wh ose ge ometry c , uld to altered over a 
suitably ni de r · :1,_:;e. Two ~'usel·;ge bot.ndary 1-'lyer, 21 ramp l=ioundary lay•;r, 
and 5 duct bc.11ndary l:i,:rer configurations were t ested. 

'~hct -\t3sicn m· ss flows wr:; re :netreJ by movable plugs aft or the compressor 
fuce :·o::- t:.hc r,1a in duct and all blee'1s. 

A dynamic pressu:-e pickup (transJucer) was l ocated in the duct to 
i. 1uicate ,,ta t ic p r en s u 1·c fluctuati ons, (buz - ). 
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Descri ::iti ori of :.l o-icl (Continue d) 

' 
The: ar •, a- ;·, -- i J h t 0. ,;_ mean tot.:, l pr e ,: :; 11re recCNery and ~is t, orti o,c were 

:nt: asur eJ by 36 ;JH ots ,:,..-1J 12 statics at +,he co:"lpres :-0 or fac o . 27 pitots 
and tJ s t atics were altern :1tely placed at the in1et lip to give the a. ·oa­
wc i .::;h t ed mean tota l pres su ·e rec overy to duct stati on zero. 16 pitots 
,,;ore <:tlterna tely placed at the subsonic --1 iffuser exit to indicate the 
l! uct i nter-1al area -weigh:.ed mean , :. otal pren .,ure loss. '~wo we,1ge 
survey rakes, ea.eh wi t h 2~ totals and 8 statics, were alLernately 
placeJ just upstream of t he i nlet ra~p t o measure the flow jistcrtion 
in bcth pitch and yaw• planes prior to t he shoc1.: structure. 

Su,mmary of Operat ing St a ·,is t,ics 

Duration of Tests 
Nit;hts runnin~ 
Occui)ancy 
ilunni n6 t i me , al l us ,:ful 
data 
Confi ~urations t e5 t ed 
Data pr ints obtained 

Dec. 12/55 to Jan. 5/56 
15 
116 hours 

92 hcurs 
37 
1233 
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September 1'?51 

PURPOSE 

CO~TFIGUR t'-TI OI; 

CO~ITRCL !JE?LEXIONS 

:MCE . RANGE 

illlli§ 

t:cril 19~4 

F i,,CILITY 

SGRIC:S I 

Reference '.fo. WA 780-00: 
Reference 1fo. r....:, 891- ¥,l 

3 1 X 4 1 Transonic tunnel. 

Longitudinal stability and control investigations 
including the effects of c&:nber . _ High C( runs made 
at 1 = .50. All runs horizontal. ' I . ! 

~ CA H~e. r'-
B1 cl wl w2 v 1 P 5 ~------ C..o H. r l Cr t..J R-A -r ,"_d..:> 

6 Component mdin balance. 
1 Hinge moment balance (Left Elevator) 
1 Internal static pressure tap in balance chamber. 

El~vator 10, O, -5, -10, -2 C: , -JO. 
Aileron :fone 
Rudder 'fone 

.50 to 1.23 (R.N. 1.23 to 1.34 X 106). 

1. to 215. 

SERIES II 

.;;-; 

Reference No. WA 808-003 
Reference No. ~A 907-Wl 

3 1 X 4 1 Trclnsonic tunnel. 

◄ 



PURPOSE 

CCNFIGUR.t.TICN 

CO'ITRQL DuL:;;xr oNs 

Ii1lli§ 

June 1954 ,,--...,. 

FACILITY 

- 2 -

Pr~ssure anc ro." C':l data ~ests for lt::t •, reJ. und 
dir9cti o%1 s+,abili ty and co11trcl ,.'1d the 
e" -~ect 2 of iric r;:, asine ~in!! t.hicl.:ne , 3 to 3 ½t. 
Firs t ~hasp consist~d of prassur~ d dta tests 
only with thA mod el horizontal. Force data 
tests were mainly run i n t.he horiz ontal posi­
tion but apparent anomalies in yaw results 
led to a series of r~ns with t~e model rolled 
90° and also th? removal of duct pressure. 
tubes. 

Eff~cts of fusel a~e tan~ and fi~ and fuse l ape 
brakes were also investigated. Aileron c.p. 
runs ,1er9 carried out .vi +.h t.he ri:ht aileron 
only deflected. 

6 Component main balence. 
3 Component tail balance. 
4 Hinge moment balances 
20 External static pressure tans. 

T. 

1 Interniil static pressure tap in balance chamber. 

Elevator 10 , 
Aileron 
Rudder 
Fuselc1ge Brakes 
Fin Brakes 

c, -5,-10, 
o, -5,-1c1, 

o, 5, 10, 
o, 20, 40, 
100. 

.50 to l.2J (R. }L l.2J to 

216 to 
/ / ,... 
ooo. 

SERISS III 

? ' X /4. , Transonic tunnel 

-20, -30. 
-15, -20. 

20. 
60. 

1.84 X 106). 

Reference 
Reference 

No. WA 808-013 
1o. ft.A 907-'li2 



PURPOSE 

CO NFIGtffi ATI ON 

INSTRU?.IE~ATION 

CO?ITROL D~?LSXIO;{S 

RUNS 
I 

Jili_l2.5.£t 

PURPOSE 

- 3 -

Mainly an inv9stigati on into directional stability, 
Faired ductsia co' sal fin dnd the ra~oval and mod­
ification of the canopy were tried in an sttempt t ,J 

gain improvement.' Some runs were mede r.ith control 
gaps sealed t 0 investigate the effect on drag and 
tail ef ficiency. lk>dal run ver~ically and horizontally. 

B i: 
2 s 

• N.B. B2 here has cleaned up ducts and a smaller 
b~lanc9 shielding can. 

6 Component main balance 
J Component tail balance 
2 Hinge moment balances (Elev1:1tor and rudder) 
12 Tube rake for measuring static and total pressures 

in the ducts. 
1 Internal static pressure tap in balance chamber. 

lilevl:ltor N'one 
Aileron 
Rudder 

None 
- 5, 0, 5, 1 O, 2 O, JO. 

.50 to 1.23 (R.N. 1.23 to 1.84 X 106). 

669 to 921. 

SERIES IV 

, 'f.::.. 

Reference No. lVA 808-023 

10 1 X 12 1 variable density tunnel. 

I.ow speed tests to investigate the effect of. 
notching the wing leading edge, and the effect 
of high angles of attack (40°) on stability and 
control. 



PURPOSE (Cont'd) 

CONFIGUR ATI ON 

INSTRUME~IT ATI QlL 

co:ITROL DE:FLEXIONS 

MACH, RP.NGE 

RUNS 

October 1954 

F;,crLITY 

PUBfOSE 

- 4 -

Majority of runs were in the horiz ontal position 
but a few were maie vertica l ly to check the 
effect ~f notches on lateral &nn directi onal 
stabili t y. Or~hi~h Reynold's No. ruP was made 
vertically. 

w 4 w 6 

6 Component main balance. 
3 Component tail bal~nce 
) Hin?e moment balances 
1 Internal static pressure tap in balance chamber. 

Elevator 
Aileron 
Rudder 
FuseL~e 

10 , 

-5, 
Brakes 

o, 
o, 
o, 

-5, 
-5, 

5, 
60. 

-10, -20, -JO. 
-10, -15, . -20. 

10 , 20, 30. 

.SO only ( R.~. 1.23 or 6.22 X 106 ). 

922-996 

SERIES V-

Reference No. WA 808-0JJ. 

3' X 4 1 Transonic tunnel ctnd 10 1 X 12r Variable 
densi t,y tunnel . 

To investigate the effects of vari ous combinations 
of notches and leading edfe extensions on longitu­
dinal stabili t y, particularly at low speed and high 
angles of at t ac'<,in an attempt to find en op:timum 
configurat i on. This configuration Vf/18 then tested 
horizontally over the Mach range ror longitudinal 



PURI'OSE (Cont'd) 

C0:WIGTJRf:TI 0:I 

,,--....., 

CO!ITRCL D;;'Li;;c:oNs 

~ 

- 5 -

st&bili ty and co!'ltrol churact.-3ri stic:1. Tests we:re 
also made with one aileron deflect ~d and incr13ased 
balance sensitivity 1t o +"ind ai leron c. p . Vertical 
runs were made t o chec~ t he new configuration dir­
ectionally bnd a small invastigfitio~ made with 
di fferent plan forms at hi fh subsonic speeds. 
Finally several vertic ul runs were ~ade at high 
Reynolds ~o. 

C2 w w .... If, 'II 
3 I ,.., 9 B2 . B4, 

Notches (;\ Series) 5, 6.5, 
.-1. 

(\ Seri es) 7.5, 

6 Component main balance. 
3 Component tail balance. 
3 Pd.nfe rno:nent balances 

8, 

v2 R Ti 8 

7.5, 8. 

8.5, 9. 

1 Static pressure tap in balance chamber. 

Elevator 10, O, -5, -10, -20, -30. 
i,ileron O, -5, - 15 , - 20 'Right Only) 
Rudder None • 

. 50 to l.2J (R. ~. 1.23 t n 1.84 X 106 and 5.76 X 106 ). 

997 to 1192 
1193 to 121J 

In 31 X 4 1 tunnel. 
In 1 C' X 12 1 tunnel. 



March 1955 

FACIIJ;IX 

fURPQSJS 

CQNr'IGQRATIQN 

INSTRUJCEKJ'AT IQtl 

QONTROL PRLEiJIONS 

,,.---...__ 
lfAQH .ROOI 

ill& 

PERI@ I PHASE .l 

A04 SCA!& 

½5" 
Reference !to a IA 844.00j·:::: ::­
Reference No: AA-958-Wl t 

JI X 4' Tranaonio tunnel 

An investigation into forces on Sparrow and Falcon 
missiles, arm11J1ent bq pressures and bay- door hinge 
moments. lissilea were tested in the up halt down 
&Di .ru117 down positions, and in the caae or Pal.cone, 
with various eombinat ions or forward and af't missiles. 
Runa were all made in the horizontal position nth 
zero -r•• and at on]J 2 Mach !lUllbers. 

Aircratta B5 c3 10 Na v3 ! 1 

Misaileaa Al, A2, A3, S - Pt11 S • HD, S - ID., 

1. Sparrows 

2. lals2A1• 

FF - Ft1 , r, • HD , Fr • FD ~ FA • FU , 
FA - HD , FA - J.1"D. 

Two 4 co111p0nent missile balances 
J door hinge mo11ent balance• 
14 pressure taps in armament bq 

Four 4 component missile balance• 
(only two used at any given time) 
8 door hinge moment balances 
18 pre1aure taps in araament bq 

In additions 2 upper port aileron pressure taps 
l internal statio pressure tap in 
balance chamber. 
2 component main balance (For noraal force) 

Mone - no provision made. 

1 to s;. 



Maroh 1955 

FACILITJ 

fURPOSE 

CONFIGURATION 

INSTRYUNIAIIQN 

CONTROL DEFL§XIONS 

fill!§ 

PERI(]) I PHASE u 

,04 SCALE 

Ret'erenee No. IA 844.00) 
Reference No. AA-958-~l 

J' X 4' Transonic tunnel 

A stud1 or the effect ot m1sailea on the airoraft. 
Force data were taken on the aircraft with Sparrow 
and Falcon llliaeilea in the position■ tested in phue V 

. with 8rmuent bay doors open and closed. Two baaio 
rune were included without aissilea, with dom-s closed 
and holes plugged. All runs were ude oTer the CX 
range with zero 1• at onl)- 2 Mach nu.11bers. 

Aircraft, B5 c3 10 lfg v3 Rs 

Missil eu A1, A2 , A3, s-FU , S•HD , S-FD, 
'F·Fu, P'r-HD,FP'-FD, FA•P'U_, 
F A-HD , FA-FD. 

6 component main balance 
2 upper port aileron pres8Ure taps 
1 internal static pressure tap in balance chuber 

None - no provision 1urle 

.95 and 1.20 

> --



March 1955 

FAG ILITY 

PURPCEE 

CONFIGURATION 

:CNSTRUMEtIT AT ION 

CONTROL DEFLEXIONS 

~H RANGE 

.filll:§ 

PERICO I PHASE III 

• 04 SCAIZ 
! 

31 X 4 1 Transonic tunnel 

Reference No: WA 844-0~J 
Referenoe No: AA 958-Wl 

Force data aver the Mach range in both pitch and yaw 
to correlate with .OJ tests. i--

6 Component main balance 
3 Component tail balance 
1 Hinge moment balance {Oe) 
2 Wing pressure taps (port aileron) 
2 Vertical tail total pressure taps 
5 Fuselage pressure taps 
l 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 

FACIWII 

PJJRPQSI 

QONfIGQRA'l'IOif 

IlfSTRUMENTATIOtf 

CONTROL Dfl'LPTONS 

,94 ~!Yi 

t 

3' I 4' Transonic tunnel. 

Reference Noa 844.003 
Reference No: AA-958-Wl 

Force data teats on Sparrow and Falcon mi11ilea tor 
trajectory pm-poses. Sparrows were teated in 4 
longitudinal stations under the fuselage and the 

·Falcons in 5. At each position llisailea ware roia­
ted to a positive am negative C( and a positive and 
negative ~ in addition to zero (giving 5 positions 
per station) • All runs were aade with the 110del 
horizontal through the aircraft C( range. Two uch 
numbers onl.7 were tested, • 

Aircratta a5 c3 10 lg v3 R8 

Missileaa Sparrows at atationa 1 to 4 with • 
q = o, + l I - 11 ~o = O, + 1, J - 1. Faloona at 
stations 1 to 5 with q O = 0 + 11/2, - l 1/2 I 
~o = O, + 1 1/2, - l 1/2. _ · 

Two 4 component Sparrow balances 
Four 2 oomponent Falcon balances 
2 component aain balance 
l atatio pressure tap in balance chamber 

None - no provision •ad• 

.95 and lo20 only' 

141 to 251 



May 1955 

FACILITY 

PURPOOE 

CONFIGURATION 

jNSTRUMEr."l'ATION • 
J , 

DEFLEXIONS 

MACH RANGE 

llilli§ 

PERIOD III 

9 04 SCA~ 

' 

3' . X 4' Transonic tunnel 

10 1 X 12 1 Variable density tunnel 

Reference No: 
Reference No: 

WA-844-0J 
AA-958-Wl 

To investigate effects of leading edge droop and to find 
the optimU111 configuration. With this ,longitudinal•, 
directional and lateral stabilit1 and control runs were 
made over the Mach range. Further data were obtained at 
high Reynolds No. and high ((in the 10 1 x 12' section at 
M = .5 

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

Elevator: 
Aileron : 
Rudder 

3' X 4' 
10' X 12 1 

-JO -20 -10 -5 0 
-20 -15 - 10 -5 0 
- 5 0 + 5 +10 

+10 
+ 5 

+20 +JO 

= .5:J to 1.23 
= .50 

(R.No. 1.49 to 2.22 x 10:) 
(R.No. 4.29 and 7.80 xlO) 

3 1 X 4 1 = 252 to 626 
l:J I X 12 1 = 627 to 663 



A V R OE C A N A D A LI MITED 

I 

i r- - --- ------ ---~----------------J 
TECHNICAL DEPARTME~T (Aircraft) 

j A I R C RAFT. 

' 

-- -- \ - -----· -

SHEET N O 

I 
I 
I 
I 

I 

PREPARED BY [)A T E 

, ."> 

·l_ 



Symbol 

~ 

Bl 

B2 

B3 

B4 

B 
5 

c;.'mpy 

Cl 

c2 

C-:i .,. 

WING 

w 1 

w 2 

W3 

V·J 
4 

w 5 

w6 

w 
7 

~.3 

WO 
/ 

lkt=:Sc S - /,....,,.,B<O c... S 

C-105 
U~C:-D ..--_,_t:: t"c-,f2...& /c? P ·--r-cc.( 

'- ____ ,,,...... 
: {A - / 9 ___, S . 

C. !: . L. \',I~ID TUNilEL TZSTS 

C0\7IGIJR. i,.TION SYVBOLS 

Descri~ti. og 

Original body including ducts. 

B1 with modified ducts 

B2 with modi f'ied rounded nose 
(10 11 longer) 

B2 with longer nose of similar 
shape (5" l onger). 

Redesigned body 

Original canopy 

c1 in new position 

New larger canopy 

3% uncambered wing with elevators 

J% cwnbered wing - no controls 

' 3½ cambered wing with controls 

'ii 
3 

plus &½% !1.otch (A series) 

w plus 8 ~ not.eh (A series) -:. ,o 
_,, 

w 
3 

plus 10% notch ( -~ series) 

w 3 plus 5 ::( 
; o 

T ,i' 
.L ....... extension 

W3 plus ,., 1 • !,' extension b ,, L . ....... 

w 
3 

plus 10% L.E. extension 

Reference: P/MODELS/6 
A;nendrnent Ng, 

0 

1 

3 

4 

l 

3 

3 

3 

4 

4 

4 

N .B. Notches on w7 w8 and v;9 are indicated by N followed by the subscript 
A or B, denoting s eries, ~ollowed by the notch depth in percent. Notches 
tested are;- • 



Sv;mbol 

VER.TI GtL TAI L 

MISCELL/l.NEOU.3 

R s 

,--------.._ 

Description 
Referenge P/MODELS/6 

/\mendrnent No. 

Original ona•piec~ fin and rudder 

Fin ~i th sep arate ruddAr - mounted 
on a 3 component balance. 

Similar to v2 but area increased 1,i 

Sh-,ck Plates. 

Shock Ramp 

Fuselai;-e Tank: 

Fuselage Bral(es 

!<'in Brakes 

Fair9d Ducts 

1 

l 

1 



WIND TUNNEL TEST CONFIGURATION 

SYMBOLS. 
! 

N.B. This second series of symbols have been in use since 
May 195;. 

B1 Similar to B5 of first series symbols but with 

area rule applied to armament bay. 

B2 Similar to B1 but with area ruJe on aft nacelles 

(J 75 rear end) . . 

E 

N 

D 

0 B
2 

with 30 nose cone. 

J 1/2$ cambered wing (corresponding to WJ of first 
series). 

Extended leading edge outboard of transport joint 
(subscript denotes i extension). 

Transport joint notch (subscript denotes~ depth) 

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

~ 



VERTICAL TAIL 

Fin with separate rudder (VJ of first series) 

MISCELLANEOUS, 

IF Faired intakes 

U Undercarriage down (U1 represents nose 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. J tunnel) 

0 Model upright on J point suspension. 

UD U plus ".l_ummy 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 

◄ 



December 1955 

FACILITY 

PURPOSE 

CONFIGURATION 

INSTRU!-',ENT ATI ON 

CONTROL D;:FLEQTIONS 

SPfljI) RANGE 

~ 

C-105 WIND TUNNEL TESTS AT 

N.A.E, OTTAWA. r 

1 07 SCA.W, 

TEST PERIOD I 

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

Low speed determination of elevator effectiveness f 
and the effect of ground board. Large pro~rtion ) 
of test period used to detennine correctio~ · to . J :.;. 
point suspension. • ~ 

Model: . B2 V1 Wl E1o N5 D4-8 

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

6 Component main balance only. 

ilevator: 10, 5, 2.5, O, -2.5, -5, -10, -15,-20,-25,-JO 
Aileron none 
Rudder none 

q = 70 i.e. 2J5 ft/sec. (R.N. Jol x 106) 

l to 54 



February 19 56 

FACILITY 

ffiRPOSE 

CONFIGURATION 

INSTRUMENTATION 

CONTROL DffLFXIONS 

MACH MNOE 

~ 

~ 

N,A.E, OTTAWA 

1 02 REFL:-.CTICN PLANE MODEL 
t 

16" x JO" Supersonic wind tunnel 

.. 

To obtain basic longitudinal stability ancl 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 now. f 

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

Elevator: 
Aileron 
Rudder 

1 to 177 

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



April 1956 

FACIUTY 

PURPOSi 

CONFIGURATION 

INSTRUMENTATION 

CONTROL DEFLECTIONS 

MACH RANGE 

.filil§ 

~ 

C-105 WIND TUNNEL TESTS AT 

N.AIC.A. LANGLEY 

,01 SCALE 

4 1 x 41 Supersonic tunnel 

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

6 Component main balance 
J Component vertical tail balance 
J Hinge moment balances 
1 Balance chamber static pressure tap 

Elevator 
.A.lleron 
Rudder 

0 0 0 0 
0 , -5 • -10 , --JO 
o0 , +5°, +20° (right only) 
oo, +10°, +20° 

1.41 only (RN= 1.74 x 106) 

1 to 16 

.; 



May J,956 

FACTI,!TX 

PURPOSE 

COlffIGURATICN 

INSTRUMH◄T ATI ON 

CONTROL DFFL1CTIONS 

s !'EED RANGE 

RUNS 

~ 

N1J. 1 E1 OTTAWA 

,oz SCALE 
' TEST PERIOD II 

N.A. F. No, J low s-peed tunnel (6 1 x 10 1 ) 

Continuation of low speed teats started in 
December 1955. ~ffects of undercarriage with 
and without ground board, and open canopy 
investigated in yaw. Rudder effectiveness 
completed with and without ground board, and 
a portion of the aileron effectiveness program 
run. 

Model: BJ Vl w1 E10 N5 Dg_4 U1 C0 

Tunnel: 0 : G/B at .46,5 b/2 

6 Component main balance only 

Elevator: • -10, 0 
Aileron 10, 0 
Rudder - 6,-4,-2,0,2,4,6,10,15,20,JO 

6 q = 70 i.e. 2J.5 ft/sec. (R.N. J.l x 10
6

) 
and q = ll5 i.e. JOl ft/sec. (R.N. 4.0 x 10) 

.55 to 12J 

4 -

r. 

,,, 



May - August 1956 

FACIUTY 

PURPOSE 

CONFIQURA TION 

INSTRUMENTATION 

CONTROL DF.FLECTIONS 

MACH F.ANGE 

.. 

N.A,E, OTTAWA 

,0125 SCALE 

16" x JO" supersonic wind tunnel 

Supersonic longitudinal lateral and directional 
stability and control tests. 

6 Component main balance 
1 Base pressure total head pitot 

Elevator: 
Aileron 
Aileron 
Rudder 

1 to 177 

-JO, -20, -10, -5, 0, 5, 10 
- 5, o, 5, 10, 15, 20 _ (both) 

5, 10, 15, 20 (le!t only) 
- 4, -2, o, 2, 4, 6, 8, 10, 15, 20 



Jµl;y 1956 

FACII.ITY 

PURPOSE 

CONFIGURATION 

I NSTRUMENTATION 

N. A I E. CY1'TA l;iA 

,W SCALE 

. TEST PERIOD III 

N.A.E. No. J low speed tunnel (6 1 x 101 ) 

Continuation of low speed tests. Aileron 
effectiveness. the effect of aileron in yav~ 
rudder in yaw and control interference 
investigated, together with the effect of 
ground board on aileron effectiveness atld 

•' . :., 

the effects of tank and dive brakes. ,~ 

Model: B3 V1 W1 E10 N5 Dg-4 U T Sa 

Tunnel : B. U: 0/B .465, .700 b/2. 

6 Component main balance only 

.~:r; -:,;. .. ~~- . 

CONTROL D"FLECTIONS 

SPT;fl) RANGE 

F..levator: 
Aileron 
Aileron 
Rudder 

-20, 
-20, 
-20, 

0, 

-10, 0 
-1.5, -10, -5. -2, O, 2, 5, 10 (both) 
-15, -10, -.5, 5, 10 (right only) 
1.5, 20, JO. 

q = 70 i.e. 23.5 ft/sec. 
and q = 115 i.e. JOl ft/sec. 

(R. N. J.l x 10:) 
(R.N. 4.0 x 10) 

124 to 181 



July 1956 

FACILITY 

CONFIQURATION 

INSTRUMENTATION 

CONTROL DEFLECTIONS, 

~ 

N.A.C,A. LANGU."'Y 

,OJ SCALE 

' 

4 1 x 41 Unitary tunnel 

Longitudinal, directional and lateral stabriity 
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 
l Exit total head pitot 
2 Vertical tail pitot heads 
Base and chamber static pressure taps 

Elevator: 
Aileron 
Rudder 

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

1.6, 1.8 and 2.0 (R.N. 2.68, 2.50, and 2.Jl .x:106) 

l to 97 

,. 



APPFNDIX Ill 



- Eodel Scale and Ty:pt? 

) 

3/.100 Complete Mo~.e 1 
. Sting Mounted 

Hodel Designed & 
!-~nufactured by 

. i . 
Corne 11, BuffoJ.o 

1,/100 Complete :Model Cornell , Buffa.lo 
Sting lfounted • 

) 

1/ 10 Pef l ecticn 
Plane '/ing 

1/8 

) 

Re:lection 
Plane , .. i:ing 

f 

) 

NA..S , Otta va 

P..vro 

C F 1 O 5 W I :r,:.; D T U N N E L P P C G !~ f.. M 

Completion Date 
of Hode1 

Sept./5J 
. Complete 

Mar./55 
Complete 

~r i ce. 
V "-'D/ )) 

}·18.r . / 55 
C8mplete 

Pu.r.29se of Test 

S1ibsonic -and Transonic 
.3 Axis Stability and 
Control. • • 

Transonic Arr'.lliment Tests 
?a lean &, :~parrm .. : Missile 
Long . . ,'£ Direct . Stab. & 
Control.. 

.'.3ur sor.ic, Prelininery 
St u 1y of le ing Condi­
ti .. n.r- on Long .. ";, Lat . 
Cor trol. 

Sutsonic, 1-'.ore Acvanced 
~>tudy of Icing Conditions 
1-J:: th !!otd: & L. ::; . I::.Xten­
sion Included. 

Tes t F'acili t -

Cornell 
.3' x 4' 'I're,:-;r cnic 
10 1 x .12- 1 Sul tonic 

Cornell 
JI X 4t 

Trnnsenic 

::.\:", Otta,-,rc 
10' X 5-7' 
Lo,~ Speed 

:iA2:': , Ott&~ . 
10 I X 5. 7 I 
Lm1 Sp€e ·: . 

Tc :. t ::iu tc 

;_: tc; ge l Cornpk tc, 
: :n \r",,+ l r: ') 
._ _;,.___, } ~· V • , .,) .,l • 

::;ta ce ;:: CO'i'1flete' 
Apr. /54. 
.;;tage 3 Conplote, 
·'un·., ·1"'4 V '-',' ✓ • 

:; tage 4 Comi:;kte , 
July/ 54. 

:,ta ce 5 Co::1 ;, l e te, 
<'· c+· 

154 V V• 1 

0-lage l Comple te, 
H:tr . / 55 

Sta-ge 2 Comple-:-..,e, 
,1,,. ~ i5i:; 
J .ilctJ. • / .; 

:.;;¼ [ e 3 Comple te, 
l-\ar. / :;5 
.:it1lge 4 Complete, 
/i.. ~""T • . l 5 5 

Suq;e 5 Corr: r,letc, 
May/55 
Staee r:.. Com;Jlet.c , 
}:li)r;/ 5) . 

S ta [;e 7 CO".i11 /; 1 e te , 
]·i"l:,~, 155 . 

Cor:;:,lete ..; a n . /5 5 

Co,'.1ple t6 ;-lar. / '. i ; 

-· X ·i I B 1 T I L - - ~•••~eii'hiil · - -.. 
; ., ...,.~ 

~::e -.: t 1 of 5 

F'..;:~r;:s 

T,-., , . r: .- ,[ , ·+h f'. ,1 't} • •4I 1 1..1~' 0'·-l "'•J uv. lE, ~ ~ • • ' . ~'l" C,, .1 ~·o~~ ::--'. . , _; .~ 
G.:,r.i't,er,v,C },,J-,: c.5 - .l, ✓-.l :· . !.. l.J - r 
Lon e - ]tc:b ., ~...':, t. :; t.ll.b. & Cci trol 1.71 :r. 10 
Cuml.">Cr, t ,-'c } ~"% , :-1 = J .5 - 1.23 • 
T · + n b Cf ' D' <' b n . L ong. , I.,(', • • .}t;CK_, LTec. ,., -: . • c._\ 

Cor + .... , 1 ' 0

n q 1 '.,~ r,, }.: p,, (_c,ri arrv 
, .,.., V , •· '-' "' • , · ~ , . ' · ·- ·,•, ~- - I /;" ~,. . 

J'. = •) . :, - 1. 23. I 
:; etch :ir:vest ., Complete Tes t )/ 

:✓~~~ Opt~-n1.m1/~t:h, ,Lo~ si:;le~, 
rL.gh Ang~e o ... ,,'tt:.a ck, ,·, ::: u , ✓• • 

J:otch Invc:::t. a. t ull 3pced;.l' } M. F . 0 . :;. t 

Long. <'~ L:.i.rec. :3tab. , High \R .N . .R. I: . 5J.5xl0 
u"'.' '"o"'"' r v "'xt o, Pote"'! .i,,vb ~ l v,L,) .J..J• •·•• i....L • C'.i. .\ ., 1 , 

M ~ 8.5 - l. 2J . , 

Eodels . Vi ., 0 . 5 - 1. 2J. . 

~ng • • •}: __ :.) irec. Smb. Coi,:1..tlrr \ 
iEon O.uJ & J, 04 Scale I 
'.i'rr, nrnnic 1"o)·ce Tests on EL- , :'..l. ) , 5-1.23 
f:iles, ~~ment ,I-<&y Pre csur s, li JL~. ,_ ~- 5 - 1 
fuy Door ::inge honents. . . ,__. --:.c. x 10 
11 : 0. 95 - 1. 2. 
Transonic Tests for !tissile > 

Zffect on .t./ C. 11 = 0,95 - 1 2 . / 
Tran:::onic :Force Tests on ::i. - / 
sile for 'Traj ectory J,rn ... lysi . I\ 
],; A 0 . 95 - 1.2. 
Long. Stab. lnvestig--ci te L. i.,

1

' \ 
Droor;. 1: • 0.5 - 1.2. 
Co,..,~1etc Lo ,.. & "· •' .... . I , '"r' .... nts. v ire c • 0 = . I 
&. Cor,t r ol Tests vith Optb1~ / 
Droo;:::. ;.; :: {). 5 - 1. 2. 
fov e stieation at :iigh R.r. 4 ) 
i1 igh Angle o f Attack. ;-1 = 0 .j~. ~ 

'T'h7 c +e"t , ,. , 5 8."' e)·+on ~.;"rl 110 _,._ ,.., _ ....., -...,, u \~ .;.. J.. ! -.. ~ , ._ , ...1., V 7 

;}..:.~ icing research program. 
! \o (_:e l wn r a;: , roxi.ma te on1.~-. 

l 
I 

t~.t:. 0.5 
~ ' ' ; ' .0 F.· f i_ .l\ • '4• .::../ i · 

7 . f,O x 10 

........ 

!' ' ; . . 1 .. : •• ) 1 '. .!_1~ { 



) 

J 

Model Sci:,. le ?.1. .!;lpe 

7 /100 Complete 
Model 

1/80 Comple te . 
Model Sting 
Mounted 

1/ 40 Fuselage 
Intake 

1/ 50 Reflection 
Plane 

1/24 Complete 
l-1odel 

1/r-.. Fuselage 
Intake 

3/ lDO Complete 
!fa'5el 

HodeJ Designed I'>£ Comoletion Daw 
Manuft,ctured .£Z of Model • 

Avro & NAE 

Avro 

Avro 

NAE, Ottaw 

N}J:, Ottawa 

Avro 

Cornell, 
Bttf folo 

Apr/55 Initial 
Completion 

'. Apr/55 
Complete 

Apr/55 
Complete 

I • 
Scpt1 55 
Complete 

JWle/55 

Oct/ 55 
Complete 

Oct/ 55 

C F - l O 5 . W I N D 

PurE_ose of Tc s ts 

.,Subsonic-, - C?nopy & His­
. siles Jettison, Ground 
Effects 

Supersonic, La tera 1 &. 
Direc. Stability ,"L 

Control • 

Supersonic Study · of Air­
flO\J tµrough the- Intakes 

' 
Supersonic, Long. Stab . . 
& Cont.rql. Lat. Control 

Subsonic, Spin Charac­
teristics, & Recovery 

Supersonic, Study of 
Airflow through Intakes . 

Su~rsonic, Dire ctiona 1 
:;tab. at High Angles of 
Attack . 

;~ ,., ; 

T U N N ~ L P R O G R A M 

Test Tocilitz 

NAE, Ottava 
10 I 'j{ 5 • 7 t • 
Low .Speed 

NAE, Otta..,,a 
l?i" x. JO" 
Supersonic, . 

NAI~, .Otta~ 
10" x 10" 
Supersonic 

NAE, otta-wa 
-1r." -X 3011 

Supersonic 

NA};, otta,;s. 
Spiruiing ' 
Tunnel --

.. 
N{lCA, Cleve­
land - 8' x Ii' 
Supersonic 
Lewis Lab • 

-· 
NA CA, La n6l ey 
4 1 X 4 1 

Supersonic_ 

~~ ,. .. 

'l'es t D& te 

Jan./5?:. 

Col!lple te 
Aug_/ 5r.. 

C01;1plete 

:Viay/ 5?i 
Complete 

};et 
Finaliz-ed. 

Complete 
Jnn/ 5t-

Complete 
Aug. /5 f... 

., . .--•~· r ··rot:•; ~~~ 
· ,\, ;', ., 

r x !1I f. I T 'D' 
~:-he e t 2 bf 5 

T, 1 rw mi:.n, s 

Tests comrleted: Longitudin&l 
swbility with ,~{ -....ithout ground 
board - cle ,; n aircr2ft. Latere. l 
& direc. stability with U C & 
ground bo6rd, with be lly unk, 
open ca nopy. Sta bility ,,,-ith I 

R. ~ -

Approx!, 
2 X 10 

Cu nard Fin. Po pen t fank dro ::i teets. 
In Progress: ? i lot ~c~t jettison I 
To be included l a ter~ S::errow 
mis;;ile jettison ( t o be · de signed( (in ; ,rogre Ec s ) • 

• and mLnufclcture d) . 

Testing r e -commenced in June & 
continuing. Tes t s t o be run at 
M: 1.22, l.J5, 1.57, l. 78~ 2. 0J. 

Complete but l argely inconcludve 
due to small mc del s ca le. 1/ A • 
scale model te::; t ::- a t Cle·;elt,nd 
will supercede t his \.!erk. 

Testing com;)leted ... t '. '. :: 1. 22, 
1.35, la57, 1.78, 2. 0J 

~."-; :-:.r. ec::ne~ce C : ·'J c ~/ 56 

Hodel tested Dec/ 55 - Jan/ 51-. 
N.N. 1.5 - 2.1 & 0J,3 subsonic 

Te sting comple te in Apr / 5?- a t 
M = 1.4. Furthe.r te ct0 in the 
"Lln i tary tunr:;el com;:l et e in Aug./ 5~ 
et M = 1.4, l.~, 1.8 & 2.0. 

I . 

T , , ;• 1-:; / ~ / J. s sue .J.."'4 - .!J e e . .,JJ _,. ,,. .. . 

4 X 10
1
/ ft. 

(Mode l Nose 
a pprox . .3 11 ) 

'j-6 x lOt,/ ft 
approx . ½ 
full scale 

3-4 X 1a1•~ 

.___ 



) 

) 

Hodel :·cale and 1:.:Y_oe 

1/50 • C1nopy '.'ode l 

1/ 10 Como' cte ~'ode 1. 

Refle.ction Pla ne 
(Size dependent 
upon !'iicili t:,r) 

L./100 -Fin Mode 1 . 

.4/1,00 Con:plete t1ode l 

v 

~ - ~ V2ne -
Full Size 

3/ 100 Canopy Hodel 
1J ith Dorsa l & 
rose Fuse l uge 

t 'oi:Je l r,; ,- ::;ifTTld & 
:iam1:·1_: c t1..:red- El 

\vro 

Dynemic Devices 
Inc ., Deyton 

i\ vro 

Corne ll , 
Buffalo 

Phoenix 
Engineering 

1,vro 

~/10 , Duct Hodel P.2.13 /,.vro 
Configuration 

C ~ - 1 0 t; 1 ! I r n "' u ),; . . r· T i:: R (\ r ) : '-'. r ,,,· .'1 , L .1. .. j _.. w , • ...,.1 J . ....;. ... :..!__:..: 

Cor:'Jl:i ;.etlon D:, te 
of Yode l 

><ay/ 54 

Oct/ 5?. 

J uly/ 5?-

C F 1 O 5 

,.,:,1 .. I ' 4 
• ,I. .. " / ~ 

C1--10 5 

Apr/5(.,, 

Pur r.,o::e of 'rest 

:'i igh Su be•. :r: ic Rt.1 k.0 · 

:Jurrny of Ct, nopy & 
uorse l 

Lo-.J Speed Flutter 

Tr ~ns onic Flutter 

Supersonic Rudder B11 z2 

Sp.c,rro\./ mi c,s ile tn,.jec­
tor bs . 0:nopy Hin6e 
moment' er. :__ fft:Jct of D:lnory 
on Direc. Stability. 

Su personic ,functional 
t e st of VLne developed 
b:1 Phoenix for CF- 105 ~ 

,. ATER T U !' ~:· ~\ L 

~:c:; te:r Tunne l Test with 
'JisuE:l FlO\J Che ck on 
C.l, no~--y/DorsL 1 . Combine tion 

Test Fc1 c i ~i tv 
•·- ~ ...;.._...,w.. 

:~ .:.c. , Ctt.-:.~:. g.1 

10'1 X 10 '1 

Su;:,er sonie . 

, .. ' o t• -;--.1~ .:. , 1.,c,\s'.a 

10 ,1 X 5. 7·1 

Th,: S;;ieed 

r,:AE' Ot Un,ta 
ir- 11 X JO" ·. 
Su;ers.oni c 

Cornell 
S l :,: ,2 1 

transonic< 

n:.:s , . Ot t61,1a 
lh'' X JO" 
Surer ~o r1ic 

P F O 'G T1 :,a H 

:;A>-:.', Ot ta~s:. 
\Ja ter Tunne 1 
9~84"' x 1:L U" 

:~ J:.: G I N E D U C T '.-1 0 DZ L 

Flo·,1 a nd eff i c i e ncy of 
duc t syt;tel"i ' including 
s ir blef;d for a r. S ;]_J .. 
engine in:::ta J.la t ion. 

Ore nda. :~r,ginea 
Te t1t Cells 

' 

•• 

EX HI FIT •~, 

Te s t Dn te 

Co;:.r lete 
~une/5t-

~iOV l e / • I :J "' 

Oct/ fov/ 51'.. 
Ccm~)lete 

J a n/::7 

Dec ./56 • 

Comcl ete 
!'l8yi 54 

Comolete 
l' • / t:: ?_ . ·,OV, ; _, 

Si ;eet J of • 

Re '.'.:r,r r< ~ 

F1iiw su:rv (: v f \.Ii t :-i or i ,: in~ l c1J :' ,. :.:·v 11 nd 
c1;. r,o _::)y modifie i in ·.,:.ter ti: r.de l~- M .. 0 . 71 
f. C. 88. 

Testing co:mner,ced t: t t;,_:_ in ;~oveJ;:ber. 
Temporar:ly su ~·:-,e n•--l e-~ due t o fo ilure 
of mode l. i~vro de si sninc ::ad· l :'ur ;:>ension. 

Propor,.:?l for i .r !:J nsoni c .fluttel model from 
Dynamic Device s Inc. :, u.3. uEe of LD.q; ley 
21".." .transonic tl] !~nel und8r c D5idere t i on. 

Fin frcrn ,'+/ :WO Corn.ell '.\odel. 
:;o r.uzz r e cor ded . 

Use origincl 4/ l OC' mode l. !-lobed t o 
a r range t c Et for e:-,rly 1 ::__,7. 

Va ne stability, dam;Jir. ,; a nd r psponse. 
Te i::ttng in prcgre ,~r-. 

Te bt to determine \J r:ethcr l o s 
ef.tec tivenBB S mi gh t be caused 
breaknway a round the canopy. 
modified for optimum f la.. 

of fin 
b:' flo\J 
Canopy 

Testing of or igina l c0nfigur .sj i on very 
C'• • r-.. C' C - 7 ' ' - ~ • "YI --:, ..,... + Q ,.. ~ - - f' ..... uc .... e ....,L)ft:. l . ...n ,..,e t--•t e 1,1L .__ ~ v '--' u _._ n t_:. o. 
lu.r ;:;er he l lmouth a nd increa r0.e by- µ: ss 
area continued. 

l f>s ue 1 /, - Due. 13/ ::,? • 

._,_ 



j 

J . .•. • 

) 

Hode 1 [,ea le a r.d 'i';z:r:e 

1/8 2 Crude Models 
► 

1/8 .1 Gruda }fode 1 

1/8 l Drag Hodel 

1/8 1 Crude !.fod~l . 

. 1/8 Drug l '.odel Sxt. L.E. 
• Notch & Droop, Are.a 

Rule, 30° Cone N~se. 

1/c n.....,.., 1-' -·d ·1 :--- .._ T ~;, 
C, !.Jrc.J. {~ ,. A / .e r J .::f'..l,~ .w e ... , • 

Notch & Droop .. Sut:er 

Cornnletion D2 tc 
of l<odel 

D• 0 c lr;4 ....., •1.,,, 

A-;:r ./55 

A::::r .,155 ' . 

Apr-./55 

'Oct. 22/S.5 
Cdmr,lotc 

r ~n/r. c; 
.;,\01/ • .)v, .,,,,..,. 

Cor,plete 
• ~ . Area Rule, 30' Cone hose. 

1/8 2 Yaw :;tability Hodels, ,; i' Jl. YJ/5r-.. 
Ext. L. ~: . Notch &. Droop, Con ~lete 
Aree Rule, 30° Cona ~ose. 

1/8 2 Long. ;;'.tability nodcls . ,}unc/ 5~ 
1.1itt ::'.levutors, Ext. L. ~., 
::otch 8c Droop, Area Pule, 
-:i ,,O ,, , ~• .,. • 
.,1·.J 1..·0DG , •: OvC, 

i. 

C F - 1 0 5 F R ,, . . r L I G H T Ji O D :: L P !' 0 G F ;~ H 

Purp:-'"" of Test 

Cr:eck Firing Technique, 
Teleme terine t: Tracking. 

Check F'v.rctio:;inp; of Yaw 
• lri'1'Jlso 8nd d-...- /::Y Vanos . 

• . ' / _,.I 

Tele1..-ictry Syt..tsr1 Ch.cck fr. 

?relir::inary Dr~g Check incl. 
Flo1-J thr.ough .\i:r Intakes [.:. 
Dt;.cts. 

:L i-Check F'unctior:in,s- of 
~aw I rr:~uJ.se & :::< -

1
8 ,~ru. nos . 

Test I',:cili tJ 

CA.EDE Rang,"B, 
Picton, Ont. 

CARD=; P.Etnge, 
Pictor,, Ont. 

C. pr,~' Dr, ,.,. 
, .J ... u.t.. .. J ,_...__:. ~lGe,,. 

Picton, Ont. 

C.',RDE RE. r: ge , 
Picton, Ont. 

Cr-.e ck drag s: ith ti.10 die'- L:..:ncle:· Field 
fcrent ,_kir intake s & rlucts . P:in;;e, ·i/o.. 

Check cl:rar, 1.:::.ti. Lir:o dif­
ferer:it ,1-ir i r:takef, } ductE. 

u,ngley Fi eld 
H.ange, '.'o. 

C},.<.:: ck Dircct2.on1ll .:..;t.:-1bilit:.r, C/ .. PD:, na.~,ge, 
i icton, Cr:t. 

Check t,Ocl[; iti;c::.r,.'.;. l 
~-·>tab~ lit:, . 

C~'J~D~~ ~c..nge, 
Picton, Ont. 

~ 

Lr tL~\.:, tod Te:: t De tc 

......,n /r 4 
LJ'--' C • I _.,: 

" I,.'-, . .;_ Y/ ):; 

,, 
. L /; : 5 

~ J,,..,. 
...: UI~O/ ?~ 

l·by/56 

; ',;__ y/ 5r, 

~ t / ,•r:... ,:...,e~-~ ·•/ J..-.-

;-: ov . . '56 

L >: }; l L1 I r:' ':;i' 
:·.beet. L. of 5 

R.er.1:-; r}:s 

Comrletc Dec. 15/5L.. 

Cor.,µlete l!ay 1/55 • 

Co~ nl ~t,., l ' • •v 1/c,:::, ... ·!- c...,; ,_,. • ,.._ .. , / ,,,, /. 

Comp"..ete Jurie 15j55. 

Co;:iplcte Hny 7/St. 

Corn;.,lc te F.illy lf/ 5t.. 

Conpl e te Sc;ct. 21/5?. 
and Sept. 27/5?.. 

l 

,I 

. I 
.:.::.x : .ected t o fire f!:: '.1 Iiecember/~6. 
. ; i I •• • " 1 ,,--1 1 n, ..f . , > ,1 1 J ·.~ J._}, j ~- ,. . . ,_ . . ... . "" l,et, L.1er. 

1 

,L 
.... c.. ( ' ") ~, ' 

"-' .... \, ' .,. 14 - . , 
..J::. C " 13/ .".:: . 

'-
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\ 
/ 

C F - 1 0 5 s T R D C T , r n .\ L ? L t. ~; TIC I'.. r; :J I ,, . r. ~ ._ i·. "- ' 
;,I,. !1 1 1.-' : ' _c·, I: I,. i" r: 1'. 0 11 ! , L 

l 'odr'> l <' C " 1" r .-,a 'T',, ;-v, I. t _. ~ ) .c , ~- \.,,, - '" J.. ,i ~rr:;;, 

·1;5 

1/5.25 . 

,'-, lr ~5 J.. / ) • ,:, . 

3% Yin with 'Part, icm . 
of Wing 

l''r.ont Pcn·~ion of' Fuse:.. 
lare ·wHh .'.ir . DuctB 
a pd Fue 1 Tanks, 

Segment of f ront 
F , ~ t ~ . 1:se.La GD .::, .rue vure 

J. h .. . ')_C., c. 0 n ... re ' ,H .n -rr Po ..... ' '. 01, . wi +h .,. _,1 ,• ;:.,_~,, . • .c:: ... .. -1..l.!. . ,. -',; b ..i. ,.1. · \.I ...-. •· .,. 

Tb t u of Co~ lpl~ tion 
of 1'. :xl':! 1 

,. "'t' 1r../r.J ..._...,e r~ , • // )4 

Fer-- . ·l !;:,r.. I _, _,, 

' '• 7 1 -c ~ .npr. / :;., :; 

,. . I 
--1 un{·: 1~1 5::; 

F'in., .Fr ont and 1?.e&r, .F'use-

·•;~ 2c l J • :;) 

J ;~2:e: f:> tructure. • 

Compl e te Struc~..:r al 
!1oc1 e 1 ·-of ·Aircraft . .. 

• V 

. .':.U F c 1 , /c;)~ 
✓.-, ,/ 

I 

TPt: C TLP .. J r . :·. T r cJ 

Pur " O :J :> of T~:. r t 

Crocking Deflection l, r:d J trsc :o et' 
.in Compa rison \.!ith t hG ? c eult;: 
obfuin~ d by ~-t r esr:. Anc l:.-s ir. 

creckL>e Deflect i on :..": 11n (: [) tres r-. cs 
f'or :.pp lie d u r.i t L,x. •1 C::;, : es_. 

H I ' 
;> 

~.i ; -~- ~~ 

; ,·,-ro 

.~:.:.vro 

Checking t h::: Sffoct of Stif fn (il !:: S of ;,...,ry o 
"· • • t . • 

T''Untc. On Dc <'lecti o"' of } ·r ,~nt ~ .ce1 •, t. ·., ~.,· V ""1 "- • ..L .L... - .L J ' - ),_ ; l.i, Q ..._~ " ( i'.,. • 

~};gc1dng Deflections · r"rid Strecs e: s 
D1:.c to Lon d f; [;, ;·pl i ,, d t o t !y f j_n . 

• Chee kin{; Dc f'LeC'tlon s am~ ~tre >?ses Pue 
t o :Diff erent Lo:-. d ing C,;:: s.;: f' Thi s 't{:)st 
v.i11 . sen 1 t! a ,lso [J S ·a: : Stl ·· d ~r for t he 
sta t i c te s t of t ,!'.id, f ull e,izc nircr~.ft. 

'\ 

:.tr.vr :-:: 

/.., ·vr c, 

No~: ., · • Ail thG ar.-o~,e l"lodels wer e <fo s>, i [;rte d a nd rr.:;nuf ~c t ur e d 1:--y . Avro. 

1/M( Com:plete Hodel Sheet 
!·1e ta 1-.. 

Hodifkd 1./ 4r, ]·,lode+ 

1/lB Conpl e t e ~fodel Cast 
Alur.:inum. 

:.. / 8 . Complete 1·1o<l e1. Sheet 
Co '.:lpe- r. 

•T· , n• l r.r;· 
,.; r.;_ .J • I _,1 _..., 

., I c. r. ..i une; ,,, ) 

,~ 1, r-.: l e: " , • ; /.J 

._Tuly/54 

Full Seu le Belly !'~ock-up . - 2 Yo <lels Oct. /'.: 5 
4 

Full Sc £.L le Fi..'1 Hoc k-u?, ~ I 
..iune; 55 

Dor•s,r; 1 Fr.. frin c 1-'.ock-up 0ct./'.: 5 

De tl:, i h 1mknown Not Fir,n li zed 

~ 

r\. N T ~~ !~ I< I. 
.,. ..... ·. '!" • ~ '!"') :, ., H 1, ,., ,2, ,.. ! \ ~ d M O D 2 L S 

. . , 
Free FliGbt :·:.OcttS l t.r;ter, r.u :le sea rch. ~;i n cb~r 

·,.,."" Y',:d i o L:::.b. 
! . ·-: :, • ~ 

; . 

Lo'..: Frequency ".adio Cor; p:,ss Re soarct. Li inc k i:r 
;:.£: ~: io Lab . 

1.: ~J' r: n 11 L- P.:,, nd .'.n te r:na. . 

.... 

~:inc l ~·- i r ' 
-~·•,dio Lac . 

}."'.}:~: . r~:r.> Hnc1 1~ 7~ ,nd } ... 1: 1,::-. ;! !lC }") esc(:rc:1. ~>i n c l :·. i. r 

LEF a r t1 L-Ba r:r: .\.n te nr.& :': e r, ·&. rch,, 

F' i n Cr. ;:i .'.nt~nna ::.r ,' :(-E:ind 
·.:\ r:tcnr u Pc sP. t·~rc rl . 

1\.f1 }-.. '..~en.ee A .. n i...f!nr::..: r c r c~u-c h o 

L & ,f, fund i-:o~::·: r J.r.ter,n:::. Pe Fearch . 

.! -·r. ,., i '-' I .;,~:_*; ~ 

~:inc J.B. ir 
:·---~ d i ;---1 J,:.,l . 

.. ~-. ~ r!c ]~u ir 
:'B :: .'..o b J· . . 

:~~ i ~.,c l L ir 
_:·:1:.. r' ~_c, L:., l . 

~;it.c l.Hi r 
• ? i.i.(~ ~- o ~ L .. 

Note: All t h-s 13 bov e anteP.nn J11odcls 1,1e r ':: cle ~· : cn,,:; d :.nd TTFdrn f ;: ctured b:r ~inciair Rndio L:.. to'i·~: t.::; r j , ,. ~ ::: 
l .1-.,U .. 

J,c: . 

(' " 

: ~· t _;J,k tc d 
'r ,;,' s t :)i.~ t, e; 

... r: .1 r 
t.' ~.~ ' ~ I ) 5 ' 

• /r;c:_ ,,. ,. :r , ; ,,,,,, 

1 · L f.':V"I 
l,::_c, .,,,,, 

;; \ :t!e ,/ 0c ~t O , ·,. ~<;) 

n t / -:- r· ,' c:. t:. uC · / : . .1e - •, ,,,1 .,., 

"; un . / 5,;; ' . 

.J 1~n n ,lr: r: ..... , ../ .,.: 

' ... " I ,,r:, 
:- ... ~ ,.I. • 1 .,.- .,,, 

/. Uf; • ,1 :·.4 

t / /: ", Oc <w:' ,,;,,, 

J une,/ 5 ) 

i,,"\ ( .. _, · / ' :: :,; 

n,•t . ,.. ·~-"-

• • J ~ ... • • __ 1:, ,,/, l I i J I 

, --TJ;:: c t 
r:_ of 5 ~•. · • .-....,iiriiit / r a l&l&i . 

I' :r· o c; · n:. .M s 

r .:- r ;:~ r ks 

Con; l ,:. ted 

Corr.p l e k d 

Cornr;l e tcd 
A.u ; ./ 55 ~ 

. 
~, · ~ 

Iri s t or;:i. f;:t:> u t n- .n. o; , unrier •idea l 
ce-ndi t ion[ 1 pcnc in; de ci s ion . 

Suspe~ded pe nding decision! 
• • 1. 

C. ot'll-11.etc 

C ._ , t c·,,~ t /"5 om1.,.Le e, ._;_,_ . ,,, , 

Compb te, :~uc-. / r;~ , b / .,; ,,- • 

C >Y•··l ,..+ ., , ! 5c: 
01,.tl_,..1 ...,.__ ._.. Ge ) V u,....y, ~· • 

I 
i :< t•ins ive te 6t :-1'·.,1•i I d .t- ...... -0 • 

Conr,l e te , Se1:·, t , ! c. , / .,,, .., ; (I 

Co:~. ~~.c te: / 1:lJ',:' ~"t • . , 

i-:xten :: ive 

::; ~uc ~ ( '. , 

t eD t pe r i f d · 

: C • ~3, I 1 9~{ 

'--




