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CAPABJLITY OF THE ARROW WEAPON SYSTEM 

Paragraph 2I(c) of the minutes of the Second Programming Committee 

Meeting required the Co-ordinating Contrator0 in conjunction with the 

Associate Contractors, to define the complete capability of the m -inimum 

weapon system possible by January 1961. 

The method of satisfying this rwquirement was discussed with W/C Londeau 

of AAWS during a meeting at Malton on 18 July 1958. It was decided tliat the 

requirement should be met by a report comprising a section on Arrow 

performance and a section on Astra capability. 

Appendix A deals with performance of the Arrow aircraft and is identical 

to Avro Aircraft Performance Report #14. The performance quoted is appli­

cable to both the 1961 and the 1962 weapon system capability. 

Appendix B, which was prepared by RCA, Camden9 deals with the capa­

bility of the Astra lA system. Capability of the Astra lB system is covered 

by inference. 
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SUMMARY 

ARROW PERIODIC PE.~OR!vlANCE REPORT 14 

PEBFOIMANCE OF THE ARROW 2 
I 

( C . G. at 29. 5° j,o MAC) 

The performance data given in this report are based on the drag and 
engine data given in Periodic Perfo:rm,c.nce Reports 12 and 13. They represent 
the best estimate of the ultimate perfonnance of the Arrow 2 as at present 
evi~aged, with nominal engine n.erformance of the Iroquois assumed as in 
EMS 8 Issue 2. 

The operational weight empty used in this report is 557 lb. lighter 
than the figure quoted in the August l weight report No. 7-0400-34 Issue 22. 
The principal reason for this difference is that, in this performance report> 
no allowance has been made for the increase in engine weight included in the 
current weight report. 

The main differences bet·,.rsen this report :1nd Periodic Performance Report 
No. 12 are:-

1. Revised missiqn profiles, and combat weight definition. 
2.. The inclusion of a Thermodynamic envelope. 
3. The inclusion of Flight envelope limitation curves·. 
4. The inclusion of acceleration pe~formance. 
5. An increase in operational weight empty of 1,489 lb. 
6. Revised input data - based on flight test - for take-off and 

l~ding distances. 

The loading and performance data and flight envelope's az:e given in Figs. l 
to 9(b) and in Tables l to 8 inclusive. 

The Thermodynamic envelope is based on a recovery f actor of 0.90. The 
Flight envelope limitations are based on strength and control considerations 
only, and do not necessarily represent the steady perfQrmance capabilities of 
the aircraft. 

It should be noted that the mission format is as agJ;-eed to at an informal 
meeting with the R.C.A.F. (S/L Landry, F/L Hall) but has not yet been formally 
approved. In the ferry mission, no consideration has been given to tail plugs, 
or to fuel in the Heapon pack, since neither of these schemes have had formal 
approval for operational use. Ho~~ver the performance achievable with these 
schemes will be covered in Addenda. 

This report should be considered as a draft for R.C.A.F. approval as to 
data presentation and mission format. If approved, it is anticipated that this 
format would comprise the basis for the WSC 1-2 performance requirements, to 
which subsequent Periodic Perfo~nce Reports would be prepared. 
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U MClf\SS\f\E.D 

UNDJ;RlCAO _STAND.\£ID AT!'{OSPH.ERE CONDITIONS 

(G1ea:a airc:raft.9 :Leo no ventral tank, unless otherwise stated} 

Opera tl:m i>i"eight empty 
Mu.b.mm us~able i:n temal. ±.'ne1 
GI'l'.lsa T:9.ke-off weight . (maxofo.tf-:ma.l fuel) 
Combat weight (, :ma;eo.intern.al fu.el weight) 
Mu:inn.m! external fuel. and tank 

{500 ga.J.lons a.t 7.8 lb/gall. and drop 
Mrudnn.un. gross ta..ke--0ff weigh·t (Combat mission) 

t Maximum gross take-off we1gJ1t, (Ferry mission) 
Nonna:t design landing ,gr-:-;ss weight 
Maxi::.1IUm landing gross we.ig."it {Combat mission) 

tank) 

lb~ 
lbo 
lb. 
lbo 

lbo 
lb. 
lho 
lb..; 
lb. 

Wing L:>ading at gross + . .aker.-off weight 
Power :loading at gross take.,.off weight 

lb/sq~.ft. 
lb/lb thrust 

True airspeed in level flight at combat weight 
Sea. Lev-s.l ( i) Max.tmurn thrust, A/B ll t 

(ii) Ma.xi:.lit.mi thrust. , A/B ·unU t 
:,0~000 ft.(i) Maximum th:rust] A/B lit 

t Pl!:Waro Speed 

ktso 
ktso 
icts. 

46))650 
19,443 
66,~3 
56/3'72 

. 4,242 
70,.335 
68,607 
49j783 
66,093 

54~0 
1.52 

700 t 
66; 

1:,)47 1'l 

Gei..ling at couibat weight, :rat.e of c1:imb 500 ft/min. 
with :m.ax.immn thrust at optimum Ma.oh number ( 1.8 M) 

A/B lit fto 59v500 

St.~ sta.te rate of climb at combat weight 
s~. Lev-al (i) Mm..:mu.m thrust )) A/B lit, at c.92 M 

(ii) Maximum t.hrust, !/B unlit at 527 kts . 
TAS 

50»000 ft o ( i) Maximum :1ihrnst~ A/B lit a.t 1.80 M 

ft/min O 4? » 500 

rt/m1n. 19,400 
rt/m1n. 9,140 

t Max:il!Wlll gross take-oaef'f weight (Combat mission) less 1728 lb. 
mi Bailes .. 



ORM 1749 A 2 

UNCLASSIFIED 

Time to Height 

Time to reach 50,000 ft. and 1.5 M from engine start 
at gross take-off weight, maximum thrust l/B lit 

Ma.noeuvt-abili ty 

Load factor at combat weight 

1) Maximum ·thrust A/B 11 t 1. 5 M at 50,000 ft. 
2) Maximum thrust A/B lit 1.8 M at 50,000 ft. 

Take-off Distance 

Take-off distance aver 50 ft. obstacle at sea level 
at gross take-off weight 

1) Ha7.imum thrust A/B lit, standard day 
2) Maximum thrust A/B unlit, standard day 
3) May.imum thrust A/B lit, hot day • 

Landing Distance 

Landing distance over 50 ft~ obstacle at sea level 
at normal design landing gross weight 

Tnie stalling speed in landing configuration at combat 
weight at sea level 

Missiqru, 

Combat radius of action, see mission profile for detail 
breakdown 

1) Subsonic high al ti tud.e mission - subsonic combat 
2) Subsonic high altitude mission - supersonic combat 
3) Supersonic high altitude mission-• supersonic combat 
4) Combo. t air patrol - supersonic combat 
5) Subsonic low level mission (10,000 ft.) - subsonic combat 

6) Ferry Mission (no nrmrunent) 

mino 

ft. 
ft. 
ft. 

ft. 

kts. 

n.m. 
n.m. 
n.m. 
n.m. 
n.m. 

a) ventral t u.nk carried throughout Range n.m. 
b) ventral tank jettisoned when empty Range n~m. 

1.50 
1.60 

3,850 
4,750 
4,640 

4,800 

117 

442 
347 
238 
467 
349 

l,J06 
l,J57 
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TABLE 2 SUBSONIC HIGH ALTITUDE MISSION - SUBSONIC COMBAT-

DISTANCE TrnE F100.. A/CWT. 
CONDITION N.M. MIN. LB. LB. 

Start Weight - - - 66093 , 
Engine Start - .5 100 65993 
Take-off to Un.stick at S.L. Max Thrust 
A/B Unlit - .3 • 185 65808 
Acc. to 527 kts. at S.L. Max Thrust 
A/B Unlit 5.0 .88 634 65174 
Climb at 527 kts. to 34,0001 Max Thrust 
A/B Unlit (Optimum Cruise Out Alt.) 35.5 4.1 1765 63409 

. Cruise Out at M = .91 at 34,000' 378.5 42.9 5646 57763 
Climb at M = .92 to 50,000' A/B Lit 
Max Thrust 23.0 2.65 1.330 56433 
Combat at M = .92 at 50,000' Max Thrust 

53085 • A/B Lit - 5.0 1620 
Descend to 36,0001 at Idle Thrust - 2.8 210 52875 
Cruise Back at M = -~1 at Optimum 
Altitude (36,000 ft. 442.0 50.8 5359 47516 
Loiter Over Base at 36,0001 at Max 
Endurance speed - 15.0 1530 45986 
Descend to S.L. at Idle Thrust 6.2 324 45662 
Land with Reserves for 5 min. Loiter 
at Max Endurance Speed 5.0 71.,.0 LJ.922. 

TOTAL 88/4..0 136.13 lQ.LJ .. '3 

7.8 lb/gallon fuel density. 

al728 lb. of missiles fired during combat. 

,-OAM 1749 A -2 19 
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TABLE .3 - ARROW 2 WITH IROQUOIS SERIES 2 ENGINES 

SUBSONIC HIGH ALTITUDE MISSION - SUPERSONIC COMBAT 
- ··--···----·- - - ·- , - ---- -· 

DISTANCE ·TIME FUEL C 'WT. 
CONDITIO LB 

Start Weight 6609.3 
Engine Start .5 100 65993 
Take-off to Unstick at S,L. Max Thrust 
A/B Unlit • .3 l.85 65808 
Acc. to 527 kts. at S.L. Max Thrust 
A/B Unlit 5.0 .88 6.34 65174 
Climb at 527 kts. to .'.34,0001 Max Thrust 
A/B Unlit (Optimwn Cruise Out Alt.) 35.5 4.1 1765 63409 
Cruise Out at M = .91 at .34,000' 269.5 30.68 1+055 593S4 
Acc . to M = 1.5 at .34,000' Max Thrust 

57'794 A/B Lit 19.0 lo65 l560 
Climb to 50,QOO' at M. = l.5 Max Thrust 

56714 A/B Lit 18.0 1.25 1080 
Combat at M = ·1.5 at 50,0001 Max Thrust 
A/B Lit s.o .3042 51944 it 
Deecend to .'.36,0001 at Idle Thrust 2.8 210 517.31+ 
Cruise Back at M = .91 at Optimum 
Altitude (36,000 ft.) .347.0 39.62 4218 · ;47516 
Loiter Over Base at 36, 0001 at Max 
Endurance Speed 15.0 15301 45986 
Descend to S .L. at Idle Thrust 6.2 .324 45662 
Land "(ith Rsserves for 5 min. Loiter at 
S.L. at a.x Endurance Seed 2 

TOT 

Fuel density 7.8 lb/gallon. 

M 1728 lb. of missiles fired during combat. 

SECRET 

FOAM 1741;1 A - 2 20 
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TABLE 4 - ARROW~ WITH IROQUOIS SERIES 2 ENGINES 

SUPERSONIC HIGH ALTITUDE MISSION - SUPERSONIC COMBAT 
t 

CONDITION 

Start Weight 
Engine Start 
Take-off to unstick at S.L. Max 
Thrust A/B Unlit 
Acc. to M = .92 at S.L. Max Thrust 
A/B Unl;lt 
Climb at M = .92 to 30,000 1 Max 
Thrust A/B lit 
Acc. to M = 1.5 at 30,000 1 max 
Thrust A/B Lit 
Climb at M = l.5 to 50,000 1 Max 
Thrust A/B Li t(Oµtimum Cruise Out Alt.) 
Cruise out at M = 1.5 at 50,000 1 

Combat at M = l.5 at 50,000' Max Thrust 
A/B Lit 
Descend to 36,000'at idle thrust 
Cruise back at M = .91 at optimum 
Alt. (36,000 ft.) 
Loiter over Base at 36,000 1 at Max 
Endurance Speed 
Descend to S.L. at Idle Thrust 
Land with reserve~ for 5 min Loiter 
at Max Endurance Speed 

'IDTAL 

* 1728 lb of Missiles fired durin~ combat 

Fuel Density 708 lb/gal . 

DISTANCE 
N.M. 

--
-

1.0 

9.4 

17.8 

21.5 
182.1, 

-
237.85 

475.7 

SECRET 

TIME FUEL 
MIN. LB. 

- -
.5 100 

.J 185 

1.1 810 

1.12 156o 

1.-48 1680 

1.53 136o 
12.67 5068 

5.o JOL2 
2.8 210 

27.2 2834 

1;.o 1530 
6.2 324 

5.o 740 

79.9 194LJ3 

FOAM 1749 ·A · Z 

f,./C Wt. 
Lb. 

66093 
65993 

• 65808 

64998 

63438 

61758 

6o398 
55330 

5o56o * 
503.50 

47516 

45986 
4.5662 

44922 

21 
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FORM 1749 A -2 

TABLE 5 - COMBAT AIR PATROL - SUPERSONIC COMBAT 
t 

:wITH VENTRAL TANK -~ NJETTISON:ln AT FUEL EXHAUSTION 

CONDITION 

Start Weight 
Engine Start 
Take-off to Unstick at S.L. Max Thrust 
A/B Unlit 
Acc. to 527 kts. at S.L. Max Thrust 
A/B Unlit 
Climb at 527 kts. to 32,0001 Max Thrust 
A/B Unlit (Optimum Cruise Out Alt.) 
Cruise Out at M = .91 at 32,0001 

Acc. to M = l. 5 at 32,0001 Max Thrust 
A/B Lit 
Climb to 50,0001 at M = 1.5 Max Thrust 
A/B Lit 
Combat at M = 1.5 at 50,0001 Max Thrust 
A/B Lit 
Descend to 36,0001 at Idle Thrust 
Cruise Back at M = .91 at Optimum 
Altitude (36 1 000 ft o) 
Loiter Over Ba se at 36,0001 at Max 
Endurance Speed 
Descend to S .L ... at Idle Thrust 
Land with Reserves for 5 min. 
Loiter at S .L. at Max Endurance Sneed 

TOTAL 

• 1728 lb. missiles fired during combat 

Fuel density 7.8 lb/gallon. 

DISTANCE TIME 
N .M. MIN. 

- -
- .5 

- .33 

5.4 .93 

34.0 3-9 
390.0 44.1 

18.0 1.5 

19.5 1..38 

- 5.0 
- 2.8 

466.9 53.8 

- 15.0 
- 6.2 

- 5.0 
g,1.8 ilV, Q .li 

FUEL A/c vrr. 
LB. LB. 

- 703.35 
100 . 70235 

200 70035 

680 69355 

1820 67535 
6194 60999 

1610 59.389 

1210 58179 

3042 53049 • 210 53199 

5683 47516 

1530 45986 
324 45662 

71.0 JJ,,.922 
211/L1 
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TABLE 6 - SUBSONIC LOW LEVEL MISSION (10,000') - SUBSONIC COMBAT 

CONDITIOii 

Start Weight 
Engine Start 
Take-off to Unstick at S .L. Max Thrust 
A/B Unlit 
Acc. to 527 kts. at S.L. Max Thrust 
A/B Unlit 
Climb to 10,0001 

A/B Unlit 
at 527 kts. Max Thrust 

Cruise at M = .6 at 10,000'(%t.Cruise Sp=:a: 
Acc. to M = .92 at 10,0001 A Unlit 
Combat at M = .92 at 10,0001 Max Thrust 
A/B Unlit· 
Climb to 36,0001 at 527 kts. A/B Unlit 
Cruise Back at M = .91 at Optimum 
Altitude (36 j 000 ft.) 
Lru.ter Over Base at 36,000' at Max 
Endurance Speed 
Descend -t'.<iS.L. at Idle Thrust 
Land with Reserves for 5 min. Loiter at 
S .L. at Max Endurance Sneed 

TOTAL 

l 1728 lb. missiles fired during combat 

Fuel density 7.8 lb/gallon. 

DISTANCE 
N.M. 

-
-
-
5.0 

5.7 
335.3 

J.l 

-
24. 5. 

324.6 

-
-
-

698.2 

TIME F1JEL 
MIN. LB. 

- -
.5 ·100 

.3 185 

.88 634 

.7 480 
52.6 7050 

.39 220 

5.0 3220 
2.8 1010 

37.3 3950 

15.0 1530 
6.2 324 

5.0 7l.O 
126.7 lOJ./.1 

CWT. 
LB. 

66093 
'65993 

65808 

65174 

64694 
57644 
57424 

52476 * 51466 

47516 

45986 
45662 

JJ..922 

23 



FORM 1749 A-2 

UNC 

ABROY 2 - IROQUOIS SERIES 2 ENGINES 
I 

TABLE 7 - FERRY MISSION (NO AJMAMmT) 

VENTRAL TANK CARRIED THROUGHOUT 

DISTANCE TIME 
CONDITION N .M. MIN. 

, 
Start Weight - -
Engine Start - .50 
Take-off to Unstick Max Thrust A/B Unli -t - .33 
Accelerate to 527 kts. at S.L. 
A/B Unlit 

. Climb to 30,0001 Max Thrust A/B Unlit 
5.2 .92 

at 527 kts. TAS 29.0 3.37 
Cruise Climb to 36,0001 at M = .91 il271.8 145.5 
L9iter Over Base 15 mins. at 36,0001 - 15.0 
Descend to S.L. at _Idle Thrust - 6.2 
La.I).d with Re serves for 5 mins. Loiter 
at S.L. at Max Endurance Speed - s.o 

TOTAL 1106.0 176.82 

Fuel density 7.8 lb/gallon . 

.. 

FUEL 
LB. 

-
100 
198 

662 

1640 
18129 
1530 

324 

760 
2111..1 

A/C VT. 
LB. 

68,607 
68,507 
68,309 

6T,647 

66,007 
47,878 
46,348 
46,024 

/, t:...261. 

24 



FORM 17411 A - 2 

ARROW 2 - IROQUOIS SERIES 2 ENGINES 

TABLE 8 - FERRY MISSION (NO ARMAMENT) 

VfflTRAL TANK JETTISONED WHEN fl.1PTY 

DISTANCE 
CONDITION N .M. 

Start Weight -
Engine Start -
Take-off to Unstick Max Thrust A/B Unlit -
Accelerate to 527 kts. A/B Unlit at S.L. 5.2 
Climb to .30,0001 Max Thrust A/B Unlit 
527 kts. TAS 29.0 
Cruise C_limb to .36,0001 at M = .91 1322.6 
Loiter Over Base 15 mins. at 36,0001 -
Descend to S.L. at Idle Thrust -
Land with Reserves for 5 mins. Loiter 
at S .L. at Max Endurance Speed -

UNC ASS!FIED 

TIME FUEL A/C 'WT. 
mN. LB. LB. 

- - 68,6Q7 
.50 100 68,507 
.J.3 198 68,.'.309 
.92 662 67,647 

J . .37 1640 66,007 
151.13 18129 47,536 
15.0 1530 46,006 

6.2 324 45,682 

5.0 760 /,J,,.922 
TOTAL 1356.8 182./4 211.L..1 

Fuel density 7.8 lb/gallon. 

25 


