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The supersonic performance of the CF-105 aircraft 
has br.~en calculated o_~ t l(~ folloH~n·,; conditions: 

{a) Combat .,Air;ht = 4 .. ~~,134 lb. 
{b) c.G. 1-'osi~ion ,:it 0.?8 .. •i.tG 
( c) Oren Ju thrust. ustin:aten for P~;/lJ engine 

HS i 1('."t:1)~}Pd i_r1 r;i•-105 {in )drt~cula~· 
T • l'{,JfOO lb. at :· = 1 . 5 at 50 , uOt) ft.) 

The followinr~ is a SUI~hnary of calculated performance 
under the above conditions . 

(i) Normal stendy load factor at M = 1 . 5 ut 50,000 
ft.= n = l.JB 

{ii) Ab~mlute ceiling (at . = 1 . 5) = 56,$00 ft . 

(iii) .. 'vlaximurn level Uach number at 50 , 000 .f't . = 1 . 75 

It should bu pointed out t½at those cnlculations 
anply to a combat hei ~ht of hB ~l)l., lb., ,vhich is the combat 
wci_;:1t as .3stimated by ,ivro. ,3lnco the N11-D estimate of dr 1i; 
is hieher than the \vro estinn te, the comba't ,:oi<)1t should 
also be some1r,~1at hi ;her buc .. ua 1 of the extra fuel re½ui.rl1d 
t.o complete a cor •. bat. ~n:i.sBion of 200 nautical rnil{:S radius. 
However, the c~lculation O;. .. mission fuel i1as not yet beon 
made by the 1L .. ~. 

The large dif.farence between the above Di:?rforma.nce 
estirnatcs and those 3ubmitt.(~d by 1 vro is due almost entirely 
to differences in the estimated val11t.!S of two aerodynamic 
parameters . The first of tnose is GD . . '£he i1vro estimato 

r:11.n 
is 0 . 0?0 d.t !1 :: 1 . 5, :1no the I'.n1:i estimate is o. J2J3 . The 
second param1tcr is c..:A8 at constant C1, which is the elevator 
pitching mor:1ent eff ~ctivenoss parameter . Tne \Vro value at 
M = 1 . 5 is -O . OJ2JO, and the N,i~ value is -0 . G018t~ . Thi6 value 
was estimated by rr:e:1ns of an extrapolation of the Cornell 
tunnel data to hieher Mach numbers, ru1d hence the difference 
in ·th~} tvJo valuen of C1•1S in due to diffurences in the method 
of e;{trnpolation . 

?lo nst.ima te of the l.osf; in steady turning performance➔ 
11as b )en rr,(HhJ, due to probable future \,might gro '1th of the air­
craft, becauso of the uncertainty in ::;u}ssin;; the c;rowth in 
combat weight. ilowever, the load fJ.ctor, n, will vary inversely 
¼ith combat wei~ht . 

~,eg(!rding the qtiest..ior, of weight reduction \d·tich ~1ould 
be necessary in order to raise the value of n froM 1.38 to i.o, 
it is easy Lo shoH that t..hc required combat wei ,,.ht t.ould ba 
3J ,200 lb . The total wei~ht~ oi the structuro, powor plant and 
flying control group is at p1·esent J2 ,000 lb . 1he rmna.ining 
weight consists of fixed and removable equipment, crew, 
armament and other useft,l load includin,.; fuel . 
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N ~ SUMMARY OF ~STI.t:AT .. J 3UPCR0ONIC PwHFOH. 1ANCE OF CF-105 

The supersonic performance of the CF-105 aircraft 
has been calculated for the follo,,ing conditions: 

(a) Combat lveight = 4o,134 lb . 
( b ) C • G . Po sit ion n. t J . ? f! 11, \ C 
( c) Orenda thrust estir,.at,es for PS/13 engine 

as inst~lled in CF-105 (in particular 
T = 18 , 400 lb. at M = 1.5 at 50 , 000 ft . ) 

The following is r summary of calculated performance 
under the above conditions . 

(i) Normal steady load factor at M = 1 . 5 at 50 , 000 
ft .= n = 1 . )8 

(ii) Absolute ceiling (at M = 1. 5) = 56 , 800 ft . 

(iii) Maximum level r"ach number at 50 , 000 ft . = 1 . 75 

It should be pointed out that these calculations 
apply to a combat \veight of l+,8 , 134 lb ., which is the combat 
weight as estimated by ,\vro . Since the N .£ estimate of drag 
is higher than the Avro estim-J.te , the combat weight should 
also be somewhat hi0her because of the extra fuel required 
to complete a coi bat mission of 200 nautical miles radius . 
however , the calculation of mission fuel has not yet been 
made by the N;.I!, . 

The large d'ifference between the above performance 
estimates and those submitted by Avro is due almost entirely 
to differences in the estimated values of two aerodynamic 
parameters . The first of these is c0 .. The Avro estimate 

nun 
is 0 . 020 at Ill= 1.5 , uld the Irtl!, estimate i3 0 4'-0233 . The 
second parameter is CM~ at constant C1 , which is the elevator 
pitching moment effectiveness parameter . The Avro value at 
M = 1.5 is -0 . 00230 , and the N,E value is -0 . 00188 . This value 
was estimated by means of an extrapolation of the Cornell 
tunnel data to higher ~ach numbers , and hence the difference 
in the two values of ~ S is due to differences in the method 
of extrapolation. 

No estimate of the loss in steady turning performance 
has been made , due to probable future weight growth of the air­
craft, because of the uncertainty in guessi.n>! the growth i.n 
combat weight . However , the load f1ctor , n , will vary inversely 
with combat weight . 

Regarding the question of wei~ht reduction whi ch would 
be necessary in order to raise the value of n from l.JS to 2 . 0 , 
it is easy to show that the required combat wei~ht would be 
33 , 200 lb . The total weight of the structure , power plant and 
flying control group is at present 32 ,000 lb . The remaining 
weight consists of fixed and removable equipment , crew , 
armament and other useful load including fuel . 
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NJ }i; SUM!,U RY OF 1'STL1.iT,...;J ~UPr~lt..,Or'IC Pi,l1FO :Al.CB Or CF-105 

The supersonic performance of t~e CF-105 aircraft 
has been calc1ilD t qd for t 1G following conditions: 

(a) Combat .eight= 4 ,134 lb . 
(b) C. G. fosition at 0.28 dd.C 

( c) Orenda thrust (~stimaten for PS/13 engine 
as installed in CF-105 (in particular 
T = 18,400 lb. ;t L = 1.5 at 50 , 000 ft . ) 

The following i' sumrnary of calcul'.lted performance 
under the above cond :ti.ons . 

( i} 

(ii) 

Normal st adv lo'..ld factor at M: 1 . 5 ut 50 , 000 
ft .= n = 1 . 38 

Absolute ceiling {at a = 1 . 5) = 56 , 800 ft . 

(iii) Maximum level Mach number at 50 , )00 ft .= 1 . 75 

It should be pointed out that these calc~lations 
anply to a conbat weiiht of 48,134 lb ., which is the combat 
weight as estimated by i1.vro . Jjnce the N1 u estimate of drag 
is higher than the vro osti~~te, the combat weight should 
also be somewhat higher bec~use of the extra fuel required 
to complete a combat mission of 200 nautical miles radius . 
Ho ever, the calculation of mission fuel has not yet been 
mnoe by the 1!11.t. 

The large difference between the above performance 
estimates and those submitted by ~vro is due almost entirely 
to differences in the estimated values of two aerodyr1amic 
parameters . The first of ttese is CD .. The Avro estimate 

min 
is 0 . 020 at .11 = 1 . 5, and the fA!!J estimate is 0 ... 0233 . The 
second parameter is C;.1 ~ at constant C1, which is the elevator 
pitching moment effectiveneJs parameter . Tne Avro value at 
h = 1 . 5 is -0.00230, and the NAE value is -0.0018$ . This value 
was estimated by men.ns of an extrapolation of the Corn0ll 
tunnel data to h.ieher .iach numbers , and 11.ence the difference 
in the two values of C. 1b is due to differences in the method 
of extrapolation . 

No estimate of the loss in steady turning performance 
has been madcl, due to probable future veight r;rowth of the air­
craft, beca11se of the uncertainty in ::ucssing the i:;rowth in 
combat weie;ht . rlowever, the load f::1ctor , n, will vary inversely 
with combat wei~ht . 

Regarding the question of wei~ht reduction which would 
be necessary in order to raise the value of n from 1.38 to 2 . 0 , 
it is easy to s~o that the required combat wei~ht would be 
33 , 200 lb . Tne total weirht of the structure, power plant and 
flying control group is at present 32 , 000 lb . The remaining 
wei?;ht consists of fixed and removable equipment, crew, 
armament and other useful load including fuel . 

RJT/FI-1 
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NAE SUMMARY OF ~STIMATLD SUP!i:RSONIC PERFORMANCE OF CF-105 

The supersonic performance of the CF-105 aircraft 
has been calculated f or the following conditions: 

{a) Combat weight= 48 ,134 lb. 
(b) C.G. Position at 0.28 MAC 
(c) Orenda thrust estimates for PS/13 engine 

as installed in CF-105 (in particular 
T = 18 ,400 lb. at !1 = l.5 at 50,000 ft.) 

The following is a summary of calculated performance 
under the above conditions. 

(i) Normal steady load factor at M = 1.5 at 50,000 
ft. = n = 1.38 

{ii) Absolute ceiling {at M = 1.5) = 56,800 ft. 

(iii) Maximum level l•lach number at 50,000 ft. = 1.75 

It should be pointed out that these calculations 
apply to a combat weight of 48,134 lb., which is the combat 
weight as estimated by Avro. Since the NAE estimate of drag 
is higher than the Avro estimate, the combat wei ght should 
also be somewhat higher because of the extra fuel required 
to complete a combat mission of 200 nautical miles radius. 
However, the calculation of mission fuel has not yet been 
made by the NAE. 

The large difference between the above performance 
estimates and those submitted by Avro is due almost entirely 
to differences in the estimated values of two aerodynamic 
parameters. The first of t hese is Cn .. The Avro estimate 

min 
is 0.020 at M = 1.5, and the NAE estimate is 0.0233. The 
second parameter is CM i at constant C1, which is the elevator 
pitching moment effectiveness parameter. The Avro value at 
M = 1.5 is -0.00230, and the NAE value is -0.00188. Thi s value 
was estimated by means of an extrapolation of the Cornell 
tunnel data to higher 1viach numbers, and hence the difference 
in the two values of CMS is due to differences in the method 
of extrapolation. 

No estimate of the loss in steady turning p erformance 
has been made, due to probable future wei ght growth of the air­
craft, because of the uncertainty in guessing the growth in 
combat weight. However, the load f actor, n, will vary inversely 
with combat wei ghto 

Regarding the question of wei ght reduction which would 
be necessary in order to raise the value of n from 1.38 to 2.0, 
it is easy to show that the required combat weight would be 
33,200 lb. The total weight of the structure, power plant and 
flying control group is at present 32,000 lb. The remaining 
weight consists of fixed dnd removable equipment, crew, 
armament and other useful load including fuel. 

RJT/FM 

' 
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The supersonic nerformnnce of tnc Cl•-105 uircraft 
has been calculated tor t ·1.J follow .:.n·; con i tions: 

(a) Conbat .. ~1 ·ht = 4'1,1.;lt lb. 
(b) C.G. ?osition at 0.2,\ .... 1.C 
( c) 0rer~.!u tr. ~t ::., t.. er;ti .dtOt, .: or f-'._;/1.3 ~np;ina 

ab in~t1lled in CF-10~ {in particular 
' ... P • 1 

(I I no l'o . t • - 1 h. r. t t (' J' ..... O i t \ 
..i..., J 4V • <e.\ • •• • ,' U ')V' U, . • I 

TbJ followin1 is & su~nary of calcul~ted performance 
under the above conditions. 

( i) Nor·nal n teady load factor at ?-! = 1. 5 at 50,000 
ft. ·= n = 1 . .38 

(11.) Absolute ceiling {at,.= 1.5) = 5o,800 ft. 

Tt ~1>Lo1..:.l, u\.? po.:11 Lod out that t.hene calculations 
tlf'"Jly to o. co:1bat. weirht of h ,134 lb., which ifj t.he co ,.1hat 
wei ½t 1.s ~st2.1 .at~e l by .-~vro. nee U1e r; .J sti1,1ate o ... drag 
is hi h0r than the vro estim tt.1 )' the cowbdt wei ht nhovJ.d 
alno br? son:e·f'l !l.t hit.bur b..:c .. llSt; ~:if thu ejl~t.1·...t. .fu1Jl re¼ui.rod 
to conpl )to a cori.bat iit .. .::.ion of 200 n uticul r i.l,~s ra<'ius .. 
Howcvor, t ho c. l culat.: oc of di.;.;!.;iOii. fttel h~1s uot yet. b~en 
made by the I ,.i. 

,.:he l.?.rge difference between the n. )OVO norform..1nce 
estimates and thee\.;; Lzubriitted b. iVro is duG al\«Ost entirl-ly 
to differences .in the .1stitdted vulues of two aer-oJynun..ic 
pnra'1:eters. T!-u:l firnt of t.Lose i!.> CD . • The hVro estj_i.t1.ate 

rn1n 
is 0.020 at ;•,. :: l.!.,, and the '.. !J ~stirnt.:1t0 i:;. 0,02JJ. ·.a.he 
sHcond parurnoter is t,;;1 .S at constant C1, which is the elevator 
pitchl.rv~ r.10.r.ldl'.i.t cffuct::..ven0.su pa.rw: .. 3tar . '..!.he ,\vro value at 
h = 1.5 is -u.002JO, and the NH~ value is -0.uOlov. This value 
\J'U~ O.Jtir.nt.&d by r..n• r'., of' an oxtrd.polat.ion of tho Cornell 
tunnel data to hif~her . iach numbers, und hence the difference 
in tho tv,o v· lues o.f ~~1 , ~ i~; JutJ to differences in the method 
of ~xtrapolation. 0 

no cstir:1.atc of the losD in steady turning performance 
h<.1n bt:HJn mad i, iue to probable future \voight ;rot,th o" the ~1ir­
cr.1ft, beca,JbO of the uncertainty in 'YU~)ssln,. tLv ,,rowt 1 in 
cor:;b· t rei,1'ht. However, the lo hi f et.or, r, will varir inversely 
, • .i.tb combat Height. 

·1.e.;drdl'1; the question of wcj ~ht reduction whi cr. ·.1ould 
be neces~~ry in oraur to raise thP v~lue of n ;ran l.JB to 2 . 0, 
it iD eas1 to sho·~ that the .requirod combat weirht i ould be 
33,200 lb. The total wei~ht o! the structure, power pl nt 1nd 
flying control er0up is at prenent .32,000 lb . ?he remainin~ 
wci;:;ht consistn of fixr:d and removable equipment, creh', 
armament und other useftl lodd including fuel. 
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The supersoni c per•for,nanc e of tho CF-1O5 aircraft 
has been cal~'•J.:~ted ior ti,,J followinr~ condit.ions: 

{a) Comoat . ~i-~ht = 48 , 131., lb . 
(b) G. G. r osition at 0 . 28 .... ,1.C 
( c) Or(~ndu trirunt tJstir ... atoc; for 1-1...,/lJ engine 

as in(·• t'l.lled in CF-1O5 ( in part icular 
'l~ • lH , 4OO lb. at :i = 1 . 5 at 50,000 ft . ) 

''i'hc fol~owin 1
; is n summary of calculatec1 performance 

under the above conditions. 

(i) Normal dt..:: dy load factor at n = 1.5 ut 50 , 000 
ft .= n = 1 . )8 

{ii) hbsolute coiling (at" = 1 . 5) = 56 , 800 ft . 

(iii) ,:1,lximum level ~ach number at 50,000 ft . = 1 . 75 

It nhould oe pointed out that these calculations 
apply to a combat. i,ei ::h t of Li.8,1)4 lb ., .-.hich is t.ho combat 
wei,;ht as estir1ated by ovro . ~ince the 1 Lu esti1.1ate of d r ·16 
in hir,her t:1&n the '\vro usti a.1t.e , the cort1bat Wf3i ,ht should 
also be sorr.ew~at ni ;her bec~1uso of the extr· fu 11 required 
to complete a corr.b~t, mis-.jion oi 200 nautical r•ilt:is radius. 
Howev€..t~, t. ne c~ilculation of mis nion fuel h ls not~ yet beBn 
made by the N1.~ . 

The large difference between ti1e nbove performance 
esti 1.ates and thovH submitted by Avro in du? almost entirely 
to differ ences in th0 estir.h ted values of two aeroaynamic 
para:n:etHrs . .£.ho first of tnose is C1) . . The 1\Vro estiL'ld.te 

rn1n 
is O . 020 a t j l :;: 1 . 5 , 1 nd the r:.~:.'.J estimate is O. 0233 . mhe 
second parau3ter is Gn 6 at constant C1, which is t.he clev~lor 
pitching moment effectiveness para~eter. 1na \vro value at 

= 1 . 5 is - 0.00230 , and the N,\•!, v· lue is - 0 . Jdl&d . This value 
:,.1n cstir.1atco by ... eans of an extrapolat.ior. of the Cornell 
tunnel data to highar • lach numbers , and hence the difference 
in the thO Vdlues of c .. 10 in due to differencetJ in the method 
of extrapolation. 

lJo cstirn tc of tho los:; in stoc.:1dy turning performance 
has beun madu, due 1;0 probe blo future \-.rej .. 

1
ht •,rowth of the air­

cr<:tft, beca1.Jn0 of the unC<}rtainty in ~uessing the r.;rowth in 
co nha t 1"Tei_.rht . dowever, the lo 'Hl f .. ctor, n, will vary inversely 
,~.:.th combat Hei,rht . 

1ei:,ardin t tLo qHestion vf wci )1t reduction which ~,ould 
be necessary in ore ur t.o raise the value of n f.rom 1.38 t.o ~ .o, 
it is easy to sho' that the required combat. W(iight would be 
33 , 200 lb . 'rri.e total i-:ei ;ht oi the str ucture~, pow·?r pl·u1t and 
flying control group is at. present ,32,000 lb • .1.he remaininG 
wei-ht consists of fixed ind removable cquipllient, ere,, 
armament und other U;-,eful lodd including funl . 


