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UNCLASSIFIED / NON CLASS!FIE 

Date: January 1st, 1958 
Aircraft: ARROW 1, A/ C 25 201 

with J75 P3 Engines. 
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Report # 7-0400-44 Iss. 13 
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sequencing has been omitted until a fully 
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Date: January lst.9 19.58 
ARROW 1 A/C 25201 With 

J75 P3 Engines 

INTRODUCTION & WEIGHT CHANGES 

The following is a Weight and CoGo Summary for the first Arrow l Aircraft# 25201, 
with J75 P3 Engines 9 based on the latest information currently available.. All 
Weight and CoGo changes are relative to Issue 12 of December lst 9 19570 

Note: 1) This summary does not apply for Aircraft'# 25i02t and 25203 which will 
have J75 P5 Engines 9 nor for Aircraft # 25204 and 25205 which are for 
full Astra I trial i _nstallations etco 

GENERAL: 

2) The statement herein is for the Aircraft complete to drawings and not 
necessarily in the condition to be encountered for first flighto 

For early flights there may be some shortages in non-essential equip.;. 
ment, some flight test installations will probably be incomplete etc. 
(See also General Note (j) o A st,atenent for first flight will be . 
issued latero 

a) Pratt & Whitney J75 P3 Engines comprise the Power Plant for Aircraft# 25201. 
J75 PS Engines 9 which are partially redesigned versions of, the P3 Engines9 are 
to be installed on Aircraft # 25202 and subsequent .Arrow 1 Aircraft (J75 P3 
Engines • 6~175 lb each; - J75 PS Engines ., 59 950 lb each) o 

b) An Instrument Package containing Flight Instrumentation is insj:,alled, this also 
varies 51 the package for Aircraft # 25201 to Aircraft # 25203 :differing from 
those for Aircraft # 25204 ai.1d 25205 (Astra I Trial Installationso} 

A relatively detailed estimate of other proposed Flight Test Installations 
throughout the airer.aft has been made,. These installations amount to 1 9457 lb 
(figure partially confJ.rmed by Actual Weights of. ~ome cable assanblieso} 

c) Emergency lowering for the Landing Gear and additional Fire Protection to be 
installed in the first aircraft~ are allowed for in the sU11111ary o 

d) An Interim Radio & Radar System with Minneapolis=J!oneywell MoHo64 Damplng· 
System 'is installedo Current:t,y there is no Doppler or· Ta.can installa:tion£t 
although provisions for future installation of Doppler$ which is not yet 
availab1.ell will be madeo 

e) •• The original design of ta.ilcones and stinger are ,:-ecordedll the redesigned 
versions will be recorded at a later date 51 .when tpey are available for re­
trofito The ensueing weight changes will bet 

Tailcones 
Stinger 
Net Change 

+ 127 o3 lb/ A/C 
= 29o-.7-.lb 
+ 97 06 lb/A/C 

f) Pending Flight Test requirements a 11Buzz Damping" System mq be i.nst.al.l.eci 
on the first Aircrafto Provisions for this insta;llation are already in­
cluded in the structural group as modifications tp the Control Boxeso For 
the first flight the ~ont"rol surfaces will be unm,odifiedll howeverll if the 
need for Dampers is proven1 a modified set of Control Surfaces will be made 
availableo 

UNCLASS\r!EO 1 NON CLASSIFIE 



Date: January lst~ 1958 
ARROW 1, A/C 25201 with 

J75 P3 Engines 

GENERAL~ 

f') ( Continued) 
"I 

INTRODUCTION & WEIGHT CH.ANGFS 

The following weight penalaties ensue~ 

Ailerons 
Elevators 
Rudder 
Equipment 

g) It should be noted that due to material substitutions and. concessions 
introduced by Planning & Production Departments there is a structural 
weight penalty of 203 lb to=dateo This is a:;I,l recorded in the struct­
ural weight breakdown., No account has been ·taken of variations on 
machinings etc., nor of shop repair schemes!) since it is impossible to 
assess these 9 except where actuali weights have been obtainedo 

h) A considerable number of Actual Weights have now been obtainedo 
Structural weights are checking ·within 0.,5% of estimates of sub­
assemblies etco However!) equipment (excluding$ng~es and_ Gear Boxes) 
shows a consistant increase averaging about 11% over manufacturer's 
quotations or initial specification weights., Preceeding the report 
titles on the · IoB.,M., Tabulation Sheets 9 will be found a number varying 
from Oto 100!) this is the percentage. of actual weight recorded within 
the report., 

A Summary of: ActuaI Weights obtained so far is as f'ollowsi 

Structure 
Landing Gear 
Power Plant 
Flying Controls 
Equipment 

74,.76% 
97086% 
92o-91% 
5-<J 001% 
23012% 

i.,eo 70042% of the Basic Weight of Aircraft 25201., 

j) The Aircraft is ballasted such that t~e C.,Go on a flight envelope (using 
fuel proportioners) does not travel aft of 31% MoAeCo 

For the first flight the aft restriction is 30% M.,Jj.o,:;: this may be achieved 
by installing maximum ballast in the Radar Nose 9 a.I{d any further ballast re-
q~ements in the Observer 3 s cockpito ' 

C.Go Envelopes showing fuel sequencing have currently been omitted until a 
fully approved seq'!lencing is establishedo 

1. STRUCTURE WEIGHT (lb) 

a) Wings 

No Weight Change., 
UNCLASSIFIED J NON CLASSiFlE 
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v4--clfs 
Date~ January lst 9 1958 
ARROW 1, A/C 25201 with 

J75 P3 Engines 

INTRODtJarION & WEigm CHANGES 

-0400-44 Iss. 13 

Z1J, 
J~r 

lo STRUCTURE WEIGHT (lb) 

b) Fin and Rudder g 

No Weight Change 

c) Fuselage Fwdo Stao 255" 

Formers= incorporation of miscellaneous EoCoN°s + 
Top Longerons = some actual weights and Eo CoN°s incorporated + 
Crew0s Bulkheads - addition of brackets & stitteners + 
Upper Shear Panel= addition of fill.et fa.:i..ring at rear arch + 
Cockpit Floor= addition channel support for uplocks and 

incorporation of EoCoN°s + 
Lower Shear Panel= delete circular door at L band antenna 

1.33 
2ol7 
1~67 
0.39 

location {duplication of parts) Oo48 
Air Intakes= Actual weights of fairings & tip support 

casting 9 incorporation of EoCoN°s + 3~37 
Pilot 0s Canopy= addition of insulation batting + 0~54 
Miscellaneous Items F oF o = small brackatry changes + 0.26 -----• Weight Increase Front>Puselage 

d) Centre Fuselage Stao 255"=485 111 

No Weight Change 

e) Duct Bay Stao 485 11=591.,6_5n 

Former~ Side = incorporation of EoCoN° s etco ,. 
Fonners Lower= production drawing re-issues & Eob~NVs 

incorporated 
Access Panel= minor changes on production drawing re-

issues 
Mounting Brackets= miscellaneous changes & drawing 

re-issues 
Skin - addition of small steel doubler & stiffener 
Lower Panel Assy. = miscellaneous alterations to 

brackets etc o 
Wei~ht Increase Duct Baz 

f) Engine Bay Stao 591065 11=74205 18 

No Weight Change 

g) Rear Fusel~e Stao 74205 . Afto 

No Weight Change 

h) Fusel~e ''Ma.r!:Z=UE'i 
,, 

- Joint DoB to EoBo = miscellaneous hardware changes etco 
Wei~ht Increase "Marry-uE" 

TOTAL STRUCTURAL INCREASE UNCLASSIFIED / NON CLASSIF!E 

+ 10.04 

+ 0.34 

+ 0.34 

+ o.89 

+ OoJO 
+ 0.57 

+ Oo; 
+ 3. 

+ 0~13 
+ 0.13 

+ ~.44 



Date: J anua.ry 1st 9 1958 
ARROW 19 A/C 25201 with 

J75 P3 Engines 

INTRODUCTION & WEIGHT CHANGES 

2o LANDING GEAR 

Nose u/c Door & Fairing= addition of seal1 indentification 
plates etco 

TOTAL LANDING GE.AR INCREASE 

N.B. Anti-skid devives are Not yet includedi but may be fit~ed at 
a later date if pilot requests sameo 

3. POWER PLANT & SERVICES· 

No Weight Change 

4. FLYING CONTROIS GROUP 

Flying Control Hydraulics I/ Wing= addition of dampers ~o 
• elevator jack control valves 

Flying Control Hydraulics olwing = addition of dampers tQ 
aileron jack control valves 

Flying Control Hydraulics Fin - addition of damper to ruq.der 
jack control valve 

!OTAL FLYING CONTROLS INCREASE. 

5. EQUIPMliXT GROUP 

U~ilities Hydraulics I/Wing ~ DOJ!:f. increase in Weight ,t Main 
~. u/c door J acks. 
Flight Test Installations= addition of telemetry blade me 

antenna= Engine Bay 
Wiring for ' power supplies & con~~ol 
circuits estimatedo 

T<JrAL ~UIPMENT INCREASE 
C>'-i:, sub=syt3tem added 

SUMMARY 

Weight Change - Aircraf't Basic We~ht 

Structure 
Landing Gear 
Flying Controls 
Equipment 

+ 13 .. 44 
+ 0.52 
+ 3o75 
+ 43.~7 
+ 6Lp8 

Weight Change ~ Operational Weight Thlpty ( A/c less Fuel} 
UNBALL,Agl'ED CONDITTCE ' 

Issue 12 Issue 13 

WEIGHT (lb) 

+ 

+ 

+ 1.,0 

+ 1.,0 

+ 0.75 

+ Jo72 

+ 2.00 

+ 14.00 

+ 24.47 
+ 2-40 
+ 43.87 

472938 .. 10 lb 47 2999~68 lb 

IJNCLASS!F!ED J NON CLASSIF!t 

,.. 61.58 lb 
• CCNTINUED. 

--· --



Date: January 1st, 1958 
ARROW 1, A/C 25201 with 

J75 PJ Engines 

INTRODUCTION & WEIGHT CHANGES. 

N.Bo If Aircraft Ballasted such that the c.o. in the flight envelope, 
using correctly functioning fuel system proportioners, does not 
exceed 31% M.A .. c .. , further 905 lb of ballast are necessary. 

UNClASStflED J NON CLASSlflE 



Date~ January 1st, 1958 
Aircraft ARROW 1~ with 

J75 P3 Engines 
A/C 25201 

WEI-GHT & C .G. SUMMARY 

DESCRIPTION 

STRUCTURE 
w s 
Fin & Rudder 
Fuselage Fwdo Stao 255 11 

Stao 255 11-485 11 

Sta .. 485 11=59106511 

Stao 59li.~5n: = 74205 11 

Stao 742i.5 Afto 

ne & ccessories J 3 
Gear Box & Drives on Fuselage 
Gear Box & Starters on Engine 
Engine Control 
Engine Nose Bullets 
Fire. Extinguishing System 
_Engine-Mountings 
Fu.e]__S stem_ . 

ns ruments 
Probe · 
Cockpit Pressure Sealing 
Ejector Seats 
~en System 
Air Conditioning System 
Surface Finish --
Hydraulics Main System 
Cockpit Insulation 
Drag Chute 
Electrical System 
Low Pressure Pneumatics 
Intake- ne.,.icing . Boots 
Canopy Actuation 
Console_Panels 
MH 64 Damping System 
Interim Radio & Radar 
Instrument Pack Structure 
Pa.ck :rnstrumeu1ie.t.i.on (A/0 Z520l) 
Flight Test Instal]Jltions 
Additiona.l _Fire Protection 
Eme;rg.ericy Landing Gear Lowering 

. .Ram..,.Air_ Turbine . F.quii:ment -

UNC 

9,9 3o 0 
1,025085 
2J)644 ... 99 
1J)682ol4 
lll00lo86 
l.9433.13 

801079 
52. 71 

275.54 
286.30 
32~3 
70 .. .58 
65.46 

206021 
8 00 

• 
15.00 

5i.OO 
339 .. 06 

26007 
81~.41 
lOOo00 
641.97 

J.4.;Jl 
90.78 

lpll8.98 
54.65. 
13c3.oo 
64.92 
17045 
99.08 

631089 
686 .. 80 

3p036o00 
19456.73 . 

177.67 
12.91 
91.35 

SlrlED J NON CLASSIFI 

0 

ins. 

o3 
2. 

154 .. 34 
181059 
377080 
533099 
661.00 
801003 
469 .. 18 

0 

-38i.11.i. 
186.00 
204043 
240.54 
335.87 
511..52 
5P4o41 
J,87.48 
786.,65 
417.54 
J.i33o30 
;l.95.82 
221.99 
174076 
450.83 
340.18 
385.:81 
395045 
488.48 
402000 
458.83 
336.08 

V. ARM 
inso 

209031 
128016 
130.2:> 
104.61 
107.,.31 
129ci06 
10 86 

102.98 
105059 
l,l.8_.62 
115.07 
134 .. 21 
127.71 

0 -

108.00 
130.00 
134.10 
156 .. 70 
134.32 
140.20 
117.78 
132000 
l.4.3.16 
112.96 
129.37 
U8 00 i • 
1$4.35 
~ .. 34 
l4o.Jh, 
124.a,-

940.68 
95.00 

128.90 
109.,.57 
128 .. 60 
104i.74 



Date:: January 1st, 1~8 
Aircraft: ARROW 1 with 

J75 P3 Engines 
A/C 25201 

WEIGHT & C.G. SUMMARY 

DESCRIPTION 

U_ C Up 
AIRCRAFT BASIC WEIGHT 

U C Down 
USEFUL LOAD less Fuel 
Crew 
Engine Fire Extinguisher Fluid 
Residual Fuel 
Oxygen Charge 
Water for Air Conditioning 
Oil 
BALLAST 

Operational W'eight Empty 

Maximtll'll. Internal • __ l 2, 
als. @ 7 .8 lb/ al.) 

A.U.W. Max. Internal Fuel 

U Up 

u/c Down 

UC Up 

UC Down 

GHT 
lb 

921. 
390. 

25.00,, 
218.40 
J,3.39 

140.00 
l .2 

48,904.74 

19 84J.OO 

68,.747.74 

H. ARM 
ins. 

1:s:J.00 
55).98 
259.69 
268.00 

a. 2 

547 .52 

545.02 

v. 
ins. 

129.00 
134.04 
159.91 
132.00 
1 .68 

123.84 

132. 

129.7-5 

N.B. 1) Aircraft Datum is considered to be 120" above an arbit~arily chosen 
ground line. 

2) The above figures are for the Aircraft in the BALLASTED Condition 
such that the Aft C.G. on the horizontal c.G. Envelope dqes not 
exceed 31% M • .A..C-. i.e. 303 lb on Fonner sta. 68.5 and 602 lb on 
the Shear Panel. • 

UNCLASSlFifD I tJQAf Cl i,c,,,,,f: 

30.2 

30.80 

30 •. u 
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