
Avro Arrow 
by Harry McDougall 

First flown in 1958 this Mach 2 Canadian lighter would have ranked with 
the best today if it had not bcrn ,crapped in favour of su rface-to-air mi>Si lc, ­
which, ironically, had later to be supplemented by M cDonnell C r--101 Voodoos 

ON 25T11 .,1,1uc 11 195S P olish-Canadian J an 
Zurakowski, a Baulc o f Britain n·1,·r.111, 
haukd t,,1,k ,,n the c,mtn,I .:nlumn and 
lifl , d th,· 1ir,11ntype Ano Ca11:1da C:F-105 
Am:Jw twin-turh,)j,t all-weather fighter olf 
the 11 ,000-ft. runway at i\\alton Airp11rt, 
T oronto, on 1he st:1rt 0f its maid,·n lligh1. 

Ar th.11 tinK' th, Arrow was acknow­
k ,lg,·d tfl he the n1<ist ad\'anced long-range 
/igh1a in existen,c. De,ignC'd tn ful fil ,ur­
stant iall y the same role a, the GIMt,·r 
J a,·d in, it w.1s, hnw"·,·r, nf an entirdr 
dilk r,nt hr,·ed- the first ,,f what prnmi,,·.t 
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to he a new grnaation of supersonic long­
range air,-raft. The Arrnw was in1,·n,kd 
as a rcpl:t,,·meni f,,r 1h,· CF- 100. It, pri­
mary r,,k w,1s to 1,, the protection of the 
Northern i\pprnaches to Canada and the 
U.S.A. fmm in,·asion hy Russian hombcrs. 

During the K,, r,an \var, wh en the 
Arrnw w,1s first , on,d,·cd, it was felt that 
l{us,ia w,,ulJ ha,·e the ahili ry to mount a 
homhcr a:ta,k o,·a the !'<Jk by 1958. T he 
Arrnw w.1, to he the t--arkJi,rnc of the 
C:ana,li.m dd,·n,e a;:ainst sud1 an , Ycn­
tu,1l ity. lh· H/54, Russian lnng-r:1111,:,· j,·t 

bombers and thermo-nuclear hom::-s ha, 
become a rea lity and work on the Distar 
Early \,·arning Line wa, ·sp,e,kd u;,. n. 
requirement for an ad,·anced type of figh:c: 
aircraft t--ecamc uq;cnt. 

The then unnamed CJ"- I 05 wa< to hm 
an opaar ing radius of 300 miks, a .:,1mc,: 
ceiling of 60,000 f1. and a mJx:mul!: 
speed, at altitude, of i\bch 2 . \,·ork Oc 

the proj,•ct ~tartcJ in M a)' 1 <153. 
Ground-to- air missiks \\'ere at that timt 

in thdr infancy and the Canadian eun.:ept 
of air ddcn,e c~lkd for nine rc,:ulai 
R.C.A.F. squaJrons an,! tc·n auxiliar; 
squa,lr,1n, , with a llll:tl rcquir,·m~nt of 
500-600 air-raft. Sub,cqu~ntly, it wai l 
decided that the proposed new ai:crait 

All rite r J,.,r,,., <>11 rlt.:.<c r:,-,, f'•'Ci'-' .!,pia l 
1/tc / h -r<1 , lrro::· ,\lk. I {'fi'/111,·r,, :5201. 
fr •:·dS r, 1;:·t·rc,l h\· t :t (I 13 .ooo•l .~. 1.1. 

Prall &· l\ .. lti111.:y ];5<, : :·l:<1 c11.< 1/:, ('r0• 

tf11.-ii<>11 ,\ lk. 2, ::-1,ic lt 11,:·,,- //, ::·. ::-,,,,iJ 
/1,1:·.: It,,,/ :S,ooo-JI•. .u . Ur,11,!.1 

l r«>l/J1t 1ts O IJ.,,'itll':< 
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would he 100 :1d1·an,cd lo he llnwn hy 1-h•c---------_--. ---... - -- ----, - ~-..... - .:.:_-:_-.~• .•.....-cr---... --•.:.-,;=-.-_,-_:.,..,;.----­
par1-11me pilots o f the Canadi:m auxiliary 
squadrons and lhc requiremcm was re• .> .' • 

duced 10 1 50 airaaf1. . ..... 1 

T hal several )•ears laler the Arrow pro­
gramme wou ld b.: cancelled suddenly anti 
tha1 1hc products of their workmanship 
were des tined onl y for :he scrap heap 
cmainly never occurred 10 mosi of lhc 
nearly 10,000 designers, technicians and 
crafl smcn who l:i hourcd 10 bring 1he :1ir­
craf1 to reali1y. The plane had become 
more 1han just an ad1·anced example of 
modern technology; i i symbolised the skill 
of 1hc post-war Canadian a1·i:11ion indus1ry 
and cvenlllallr h<·cam e, in manr rcspeds, 
a prestige symbol for the Can:1dian peopk 
as a whole. 

It was significant 1ha1 the 1echnica l 
excellence of 1hc Arrow was never qucs-
1ioncd. DcsigneJ specifica lly as a long­
range imcrcepicr, it was 10 he ma1cd wi1h 
1hc l rnqunis engine which was being d,•. 
signed a1 1he sam.: t ime by O renda E ngines 
Lid., a company wh ich h ad s1ar1cd i1s 
corpora1e life as a di1·ision of Al'ro 
Canada bUl had 1hcn been reoq.:aniscd as 
a separate bu1 closely associa1eJ organisa­
tion. The 28,000-l b. s.t. I roquois was not 
avail able a1 the time the first Arrows were 

711si J i.1, ·.:mihlc i.1 11,c 0111/i11c of 1/,c lar.~c hdly pack for Sparrnw JI m issiles, 
'l.chi.:J, u:a.f dc.'iigncd ttJ dro(' fvr firing and 1/J,:11 r,:tr,h·/ iu1u1c:Ji.11cly 

scheduled for i:omplc1inn. Im 1catl , 1hcr 
u,,·d less powaful 23,000- lh. s.1. Prall & 
\\'hirne)' J ;,s. 

The Jelt'.1 shape of the \\' ing, whi.:h 
probably owed something in inspiration if 
nol in actual 1c.:hnica l backg round l0 1hc 
/\1•ro Vukan and ils lcst-l'chiclc predeces­
sors, was hcal'ilr swcp l bai:k. T he cn1ire 
trailing edge of the wing was taken up by 
flaps and ailerons. Pilot and navigator sa t 

STRUCTURAL CUTAWAY 

Lih· 111<'.<r aircraf1 of ils ,_,·pc 1/tc .-1,·n•:(' ::·.1< .!01<.-!_1· r,1<"1.·,·.I ,:·irl, ,·,1111ru,,11r , 
t·11gi 11l".t, /11 ,:I, etc. and iH -.:·in.~ /,.i1,l,11g :ea.( tl1t·rt{1,r,· IJ:,.__· /1 . This . r, 1!:1..·rlr,-r :~·hh 
t'1,: f,,,.,·,·,i; imp,,.tt.·cl Oil 1/ic: ain.·r"{l ,!t11i11.~• lti,t..·h- .,rt·,·cl l111U/1l(lti'fc',\ , ,:c. t'\ (i /,1/(d 
1.l (",1n ·c:sro11di11gly rigid S/fl(('//fft'J lt,·nc,· ,,,.. .. c·/c ,.( 1.' .fr,,ciug ,,f rlt,..· / r,1111t·., ,111d 

01hcr s1r 11c111ra/ co111po11c111s 
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in tandem in a c,,ckpit cndnsed liy a clam­
shl'il crnop)' maJ.: largely fmm mag­
n,·,illln :1ll11r,. 

/\ great di:al nf attention was paiJ 10 
pilot visibi lity and for se1·cral months 
,·xpc·rimenls were carried nut with a mock­
up of the nose of 1hc aircraft , .:arrying a 
pilot and navigator, which sped along the 
r unway on 1op of a motor lorr)'. One sl ight 
modifica1ion which was found necessary 
to cul nut cross-refle.:t ions wa., the adJ i­
tion of a vert ical panel between the two 
h al l'c, of the wind,h idd. 

The undercarriage, designed and bui lt 
h)' Dowty, cons1i1u1cd a major engineering 
projec t because of its Icng1h anJ the weight 
of lhe aircraft, whi.:h was cxpeCled 10 
exceed 60,000 lh. 

The Arrow was designed from the out­
set a~ a missilc-c·arrying a ir.:rafl. ~ o other 
l)'pc of armam,·m w:is cl'cr .:nn1c111pl:11,·d. 

The fire ,·,1111n1I sy,1.:m, n:1111.:,I 1hc 

7,111 7.11rako:,·ski, A t T O Cm1,1d,1'.1 Ct,ii-f 
l :x(>cri111c111al Pit,,, n, 1/,.: 1i111 , , a/,0111 l <J 

1akc 11,.: pra1,,11·rc A rro"' o(T ,,,, i1s fi rs/ 
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Avro Arrow ... 
Astra I , was under tlc\'elop111cnt in the 
U.S .A. hy RCA, acting :1s prime con-
1rac1or. Full information un the syqcm 
was never relc.i~ed, hut ii wa~ known lo 
embra.:e search, automatic flight , lire 
control, na\·igation and communication 
functions. 

The Sparr,1\\' 11 missile, with whid1 the 
air,rnfl was 10 he armetl were to he c1rrie,I 
in a hdly p.1..:k whkh wa< approlsima1cly 
the same size a, the homh hay of a Bndn:,: 
n-~9. At the point of lirini: tlw helly pa,k 
would drop, the missiles wuultl lire, and 
the pack would retract-all in a rapiJ, 
\'irtually , ontinuous motion. Although the 
belly packs, armament and lire c,1111rol 
s)·stem, wcn· nen·r instalkJ in any ai rcraft 
they were in an aJvanced ,t:ige of grounJ 
teMing at the time the programme was 
can,clkd. 

F r<>m the outset, all tooling was m:1Jc 
for production runs and there was ne\·er 
any sugge,t ion of the first :1ircraft heing 
a "nne-,,ir• pro1,11ype. One of the ted1-
niques useJ elstensively in testing the 
Arro1v configuration was the firini: of 
::S.: ikc missiles propelling l:1rgc-sc:1k mmkl, 
of the ain:raft to high alt ituJc,. After 

1or: .\fcr;:cd i111" 11,,· ✓Irr,•:<' '.< .-11.ci11,· ,,;,. 
i111,1kc..·J -:::ere lar,;c..· .-..lab-lil~·c f,01111dan• /,1\·,.,­

dh·crrMs :d11c/1 al.w l,drcd 1<1 r<1si1i,111 ~l,c 
sl,,,,·k ::·cn·c arf>r<1[>ric11dy ,11 t ', fflfl/lS 

.<{>ad.<. nnTT<l.\t: D,·r,,il.< ,,f 1/1,· D<1:<'I.\' 
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, cp:1ra1 ing in much the , ame m anner a, a 
twn-st:1ge ro1kd , the modd, continued on 
their way, tdemckring informal inn hack 
to the grnund. Although this wa\ rnn­
,itll·n·d an ,·~pcm1ve tn l programme, ii 
protluccd very u,dul results earl y in the 
design st:11:c,. That the Arrow configura­
tion was the correct one was never in 
doubt. 

Sin,e Avrn C::1n:1,la had nn wind-tunnel, 
elsten,i\-c u,e wa, 111:1.le 11( the ,,ne :it the 
:S::11i1111al A,·ron:outk:il E,t:1hlish111ent a t 
Ott:1wa :mJ the :-.:ACJ\ 111nnel, at l.angky 
Field, at Ck\'clanJ. :mJ ar the ( :nrnell 
Aannau1i.:al J.:,horatnry. 

The fir,t 1ake-nfl of •he Arrow had 
,n111,·1hini: nf the a11r:1 of a gladi:11nrial 
,<1n1e,t. Unlike i1, preJ,·,e,,11r, the CF-
100, which h:id m.1Je its first flit:ht hd11re 
a cnmp:1rativcly , mall audience, the Arrow 
h,·c:1111c airh,1rnc h.:forc the eyes n f ~evcral 
thnmand pe,,pk. \X.hen th,· rumnur , pr,·:id 
through 1he fa,t,•rr that the plane was 
rc.1Jr for nigh!, the thou,.mtls of employees 
who h.,J sp,·nt ye.1r< dl·,igning and huild­
ini: the a:1 (1 ,1h.111J,1ned dr:1wi111.: h,1:1rds 
and workhen,h,·, anJ went outside to 
w.,t,h. 

The two d1.1se plancs-:in ICC:.A.F . 
S., hr,· and a t :F-1 oo c1rryi11g a ph11111-
gr.1pha in the rear se:11-.:ir.:kd :,rnund 
ltl h.: in pnsi1i<1n to film the take-off. At 
11.55 that mnrning "i'.11ra" opened the 
thr,,ttk anJ thirtr tom of steel :,nd :ilu­
minum he:1d,·,I down 1he runw:1y. As it 
hfkd, th,· anw,I d1ecr,·d. 

For the first !light, i'.ura took the Arrow 
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,\\'IW 1\l:l{O\,· i\ lk. 1 

T" 11..·J t the .-lrro~:·'.s acrt>d\"namic c,,,,_ 
/i .~•11rati1•11, .t(\r/,· 111,,dd.t ,,( 1'1.:· ,,ircra{t ::·t"rt 
Jir.:d 1,1 J,i,:1, ,,lri111,k• /,y S ,k.: miuih-, ,111J 
1clcmc1cr,:d i11f ,,mu11ic•11 1,.,,-k 1,1 1/,,: 1:rc•1111d 

tu 10,000 ft. I le auis,·d ar,111nJ, m,iqly 
within ,ighl nf lh.: airp,1r1, fnr :1h1•llt 35 
111in11t,·s. without rctra,ting the undcr­
..::1rriag,'. The appro~ch an,I 111ud1-d,1wn 
were pcrf.:, t anJ with tail-drn1,· str,·aming 
the plane ,ame to a h:ilt 1·cry qukkly. 

It w~• an imprcssi\·e hut ~cl.Hi\·clr 
unen·ntful d2hut and the t:1re-rc,,,,Jmgs 
of i'.urako11·,ki·s matter-of-fact rnmm.:nts 
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The srrurturc wa.< a11 i11rcgral a.<.<c1111>/_1• 
with cc11tr,· a11d i t1i 11.i: 1, 1,·.ti,111 bo.rc.t fnn11~ 
ittg rit e /,a., i.1. 'J'ltc /111 wt1< .<rcurcd ro rite 
cwrre rarsio11 hox, and rite c11i:i11c< , J11cri11g 
and rear {ttsclagc wac .<tt .<{'C11ded from 

1/,c inncl' 1, . .ti11g 

on the perfnrm~ncc of the ai rcraft made 
during the llight hec:imc a historical do.:u­
ment--one of the frw tangible mementoes 
of the e,·enr. 

After the first night, the test pr0gramme 
proceeded rapidly. On the se\'enth llight, 
kss than a mnnth later, Juring :1 te,t run 
at 50,000 ft., /\lad1 t .5 w:is exce<•deJ­
rqui\'alent to 1 .ooo m.p.h.-with the nir­
craft still in :1 ,·limb. 

The lir,t Ii,·,· 1\ rr,,w,. all pow<· r,,I by 
J7,s, were c,,mpkt,·d anJ Jlown :llld ah,1ut 
sixiy hours of fl ying time :iccumulate,I. The 
sixth :iircraft, whkh was the first tn P<' 
fitt ed with I n,4uni, <"ngin<·s, w:is ,ompktcd 
and mm-cd fr,,111 the prndli.·tion line Ill the 
experimental flight k,t h:mgar. Even with 
the Ji5S, th<· pafo rman..-e of the Arww 
was excellent, but its true p,it.:ntial ..-ould 
onl)' h;l\'e been re:tlised with l rnqu,,is 
,·ngines whil'ii wmild ha,·e ho,,,t,·J the air­
craft's spce,I to at kJ,t /\\ach ~-5· 

\\'ith Ii\',' aircraft nlrc:idy a irborne, th<· 
lir,t I rn4u,,is \'ersion being re:idied fo r 
llight anJ se,·cra l more in ,·arious stages 
of rnmplction, the entire project was sud­
,knl;· c111cdlc,i. 

Th<· prime re:ison ad\':tllC<'d hy the 
G twernm<·nt for making the dec isi,,n was 
the inability of the Canadian econ,,my to 
me<'t the co5ts in\'Ol\'ed. 1-lnwc,·er, there is 
nn d,,ubt th:1t there wer<' m:my otha cnn-
1rih11ti11i.: f:11 . .-t, lr,. 

Th,· Rus,i,111 ka,krs haJ a1111ou1K<'d tlw t 
they wer<' d iscontinuing the proJuctinn o f 
hom b<•rs. and U.S. militarr planners had 
cxpr<·,scd d,,ubts whl·thcr :1 requir<'l1l<'nt f<1r 
a ligh1a still exi,tcd. They were later to 
ath,w the ::--icirth American F-t o8 to sulfa 
the ,:1111e f:1te as the Arrow and tl1<·ir opin­
inm unJoubtedly exerted a strong influcn,c 
on th<· ( :an:1,li:m deci, i,,11. 

I n111i<·:1lly, .1fta th<· Arrow c:m,dlatin:i. 
:1 wh,,k new family of l{us,ian !,mg-range 

EXPLODED VIEW 

b,,mhers made it, appcar:mce anJ when the 
lighter re4uircment was rc\'i,·ed once more, 
F-10 1 \'no,loos were import,·d from the 
l.i.S.A. to equip Canadian squadrons. 

\\'as the decision to can~d the Arrow 
s,,unJ? l'rohahly not. So many f:i..-tors 
were im·ol\'e,I that the true :111swcr will 
nc,·cr be known, but it is significant that 
the U.S., fi,·e years bter, initi ated the 
dl':-.ign of a n,:w fighter ;1ir~rafl. 

Arrow 1 specification 
z Y 23,000-lb. s.t. Pratt & \\'hitner J 75s 
Span 50 ft. 
Length (cxduJing p robe) 74 ft. 5 in. 
O,-crall knt;th 83 ft. 
J lcight 21 ft. 3 in. 
W ing area (induding 390 

sq. ft. o f fuselage) 
Opl•r;1tional weight ,·mpty 
{\\ ,1xi11111111 :1.u.w. 
/\l.1xi111um landing \\'l:ight 

1,~25 sq. ft. 
49 ,040 lh. 
68,602 !h. 
55,000 lb. 

Tltc fourrlt / l rrc>:u 1\fk. 1, 25204, ,t!,,ng.<i,fr ,111 l'frm Ca11ad,1 CF-100, rl,c I)'{'• it u·as i11101dcd rn rc{'lacc 

.-- .- . 

. ....... . . . ---.... 
~ • _.:•:••--~:~ -:::.·_;_ ""/.~Y .. --•<:c._-

FEBRUARY 1965 53 


