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IDEI{TIAI,

T^LD
Aircraft: Arrow 1

tlc zSzoz k 8203
Date : 1Auguste1958

ffr!-rgduet:lqn & Weight Changes

The following is a weight & CoG" summarTr for the sebond and third Arrow 1
Aircraft Nos, 25202 e. 252A3, sith J7, P5 Engines, based on the latestinforrcation
available. All ueight & C"G" ehanges are quoted relative to 7-01100-51+ Issue l
of July 1st, 1958"

Es!e";

1") Issuc "l of July Ist, 19!8, was intended to close the montlrllr weight statements
for A,/C 25202 &. 252O3s howcver, due to the fact that thc a:cpcrimentally
deter-rained trappcd and rcsidual fuel fi-gurcs rrere not accepted, the report
is being i-ssred againe this issue belng fina1" Ia futuro A,/fr 25?fZ &.

252A3 will bc covered by Weight Statemerrts for F1lght Test"

2) ffuithsr a dry nor a d.rained weighing has yet been obtained for Aircraft
No. 252A?, However, based on the good agreement shown betweea estirnated
and actual weights of A/C 25201 it is fclt that this suffnary is completel;y
rcpreser&ative of the subject Aircraft nithin t 0.30S.

It should be remembered that the f igures ehonrl hcre for }trose Ballast arc
theoretical requirements and l{E tha bailast as installed oa A/C ?$ZOlr,gss
General note b) on the Instrrffnt package"

3) llris sunrnary r,dl-l not apply tor A/C 252}lt xd Z5ZA5 uhich are to be used forfulI Astra r rrial rnstalLations" Reference weights Beport #?-oL0o-6h
fssue J"

i+) After Phase I of the flight test prograrmlc A/C Z5ZA3 wi-11 be fitted. with a
weapons pack trial installation, j-a J.ieu of the instrnmentation package
recorded hereo

5) Ia this srnmary the Aircraft is sho'mr ballasted. sueh that the aft C"G. shaI1
not e6cead 3L/, M"A"C. - which is the theoretical aft Uraj-t.

Generals

a) Fratt and't'lhi-tncy 375 p! Enginas comprise the Power plarrt for A/Cts Z5ZAZ &,25N3" GB99 Ib each, Bati and l{hitnerys latest brochure wefght trtt}r
their instalLation kit, confi:med by p & w actual uefuht recordcd. in
engine inspeetion records) o

b) The Instrr:rnent Package eontaining Flight Instnarentatj-on is insta-lIod.
rhq lqqE+ses for A/Crs 252AL * 252Aj djffer from those for *1l}s ZSZAI
and 25?CI5 "



NFIDE}1 TIAt
Air"craii, r Arrow 1

A/'c 2;tc2 L ?121:
ate :1AuEust, Lr5',

General: -

b) Conild

The r+eight recorded her"e is F1i*ht'iest llepartmentrs estimate of cable
and instr-"irnents, An aco,ual i"ieiqht will re obtained as soon as a
eomplete pack is ava|Iable.

For early flights the package wiil not have comple'ue instrumeniation,
'oui ballast will be :-ns::alieci to exactly sim:late the conpleted weight
and C.G 

"

A relatively d.etailed estj:nate of other proposed F1ight Test Installations
throughout the aircraft has been madeo These installations a:nount to
il$l tu (figure parbially eonfirmed by actual weights of some cable assys).

Io A/C 25?f.t for early flights additional emergency fire protection and
additional emergeney provisions for landing gear Lowering werc installed.
These are no longer necessary in A/CNI 25202 ana 252O3 and have been deleted
ficra the weight, records.

An lnterim Eadio h dadar $ystcm with Minneap-olis-Honcyuell M}I6[ Darnping
System is installed" CurenLly thero is no Doppler or Tacan installation,
though spaee provision for future iastallatlon sf Doppler, uitich is not
yet available, is made"

The Hk 1A ?aileones and Stinger are fitted" Fossibly these may not be
available f-or first flights of A./C 25N2, however, thcy will bL retrofit
as soon as available,

Aa A/C 25N2e the set of eontrol srrrfaees modified structurally for
ttbazz dampertt installation are fitted" The control boxes are already
mod.ificd ior all Mk 1 A/Co If it is deeided to fit a tria]. insta'llatioa
of ttr*hzzdampertt system there ioi11 be the following add.itional rt" to
A/c z'?0zooooooo

Buzz Darnping Equipnent + 12h lb.

c)

o)

e)

f)

This roeight report incorporates the
however, Lf A,/C 25203 does not have
the following changes ensues-

mociified surfaces as on A/C 25n2,
a t\bazz da:nperrr installation then

- 11.07 iu/tlc
- 11"68 ta/dlc

8"78 Ib

:-:1.53-lE--
inirodreed a further

+ \"36 ta/t/c+ 2"31+ 1b

Hhen the splii
wi.Il resultc-

Elevators
Ailerons
Rudder

control surfaces are

E] evators
Ruddcr

+ 6"70 lb

wcight incroase



DN}iTI
BepoAircraftr Arrow L

a,/c 25202 o: 25203
Date ; 1;\ugust, 1958

Qpryfe], (Cont;d)

g) Dr-Le to naterial substitur,i,cns anci coneessions inlr:oduced. 1ry Planning an6
Production Departmen+us, ther"e rs a struct,ural t+eight penalty of ?2 lb
approxo This is a'i1 reeorcieC :a -,,he structu::al weighi, breakdot^mo No
account has been taken of vari-at"icns on macldniniis etc. nor of shop
repair schemes, since it is i:lpassirl.e lo assess these, except uirere
actual weights have been o,:iainei-. l'Iajor repair shcen'res eogo cracked outer
skin on Air fntakes have been assessed and reccrded.

h) Preceeding ti-ie report titles cn the I,3"M" tabulation sheets, wiIL be found
a nunrber varying from 0 to 1.00" this is the percentage of actu^al weight
recorded r.rithin the repor+,o (see aiso noie 2) on sheet 1-1).

i) The aircraft is ballasted such that the C"G. on a flight envelope (using
frrel proportioners) does not r,l:ave; aJ't, of 3V,II.A"C"

k) No further work is being proceed.ed. with in the fuel management system for
Arrow 1 Aircraft. The fuei proportioners arc functionin€ satisfactori-ly
and it is not considered rietessary to fit the fuel sequencing system,

1". Structr:rs f,ieight 1b

No rreight change

2, l,anding Gear

No weight ehangc

3. Iqwer_L1ant qroup

Fuel Syste$I - actual
5,13 lb

) (\-*f;
d*-.

weight of preszure regulator valves
r c&chg Spec. ffi" 3o25 1b each

Total Poroer P1ant Increase

3,76

+ 3.76
%

,\" FlyirE Controls Group

No weight change

F,quipment Group

No weight change

c



Ai-rcraft: Arrow 1
a,/c 2r2o2 & 25?03

Date : 1&lgust,, J-958

CONFIDENTIAt

2.00

oo

\4s*' , \
w;U6tilr 

.

The figures establishec iast month were deened unacceptable due
to possible inaceuraci.es in the methop of obtainirg thern" Ittrow

detailed estimates, partially supported by test rig results
rcveal that the irapped fuel in the system is probably
238"2 1b, Hence a decrease in rs-b is shown tere (372 Ib
July lstu l95B) 133.80
(See also Operational load for note pertaining to rcsidual
fuel)

- 133.80

7 o Operationa-l Load

Residual Fuc1. - 0n July Ist the ueight of ttris ltern ras
quoted from an ocperimental deternrination"
Horrever, sinee the method had some posstble
inaccuraces the figures have been checked by
detailed calculations" SimiJ-ar wei-ehts arc
app3-icable to the W< 2 A/C s but in [frese l,/C
it is proposed to raodify the fuel- no-alr
valves, and to introduco & sunp ln tarrk #5
such that the fuel is reeoverebLe. Thus i-f
the Ftr< L A/C fuel syst€nl wcre si.nilarly
modLfied it r*ouId be possible to regain
287 lb of curontly unusable fueI. lft Charge +

*
fg]s}:0,lgr"tf"ttgf hag_&qlgeeg + 2.00

NOB O

* Thes figures-have not influenced the Gross Ueight of the Ai.reraftr seealso aote follorinffiI" and C"G. Summary Sheet-Z-Z.

EggrFrY

Weisht Change - Aircra!!_Egsic Weieht

+ 3.76
:- 133"80

Poser Plant
Trappod Fuel

-:--13Qo9L-

Wgigh! :Qlrglry - :lperatiggr-l _toad

Besidual" FueI + 2000

'rrieight Qhrenge - Operational Weig_ht Enpty (A/C less usable fuel)ffii-w ftffi:rIssue 3
[g,Effi.S
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Aircraft: Arrow L

Date
ilc zSzoz e. z5za3

: 1 August, 1958

Description l,Ieight
1b

H, .llrm
ins

V. AJrn
ins

Structure La. {?'{ "lto 5b3.30 1j7I5
Wings
Fin & Rudder
Fuselage Fwd Sta 255 iris

sua ?55 * l+85 tns
sta-h85 - 591"65 jrrrs
sua 591"55 - 7\2,5 ir.e
SLa 7l+2,5 ias aft
trMarr:y*Upn

IUe(Jt]'r,'/O
1r03h.63
2e669 "92
].,s57O,],6
1e010"63
U137 "b7

9t2']'8
6lr"3l

6l-lJ.tlo
(>lf 

"Ol+
181.78
38O,23
5i).Bt
6@.gB
8o7.53
l+62.81

U2"21+
209.],6
tz1.L7
130.70
101+.1+9

107.30
LZB.g6
l.]L,.2'

Landlng uqAr - itetracted z"ooL" )g liUE.EE 135.01
Haj.n la.nding iisar'
Main 0ear CIoors & Fairings
Nose tanding Gear
I[ose -Geer Doov & Fairine

?|OLU "572823h
333.81

26,67

53U.99
537.60
170"81
L6t.77

ll-t]..0O
a38.37
99,70
88.25

hwer Plant & Services L3,nU"\2 b,Z.5L I20.36
EngiBes & Accessor]-es J'(5 ?5
Gear Box & Drives on Fuselage
Gear Box & StarLers on Engi-ues
Engine Controls
Engine Nose &rl1ets
Fire Extinguishing Systeur
Engine Mouatings
Fuel Svsten

rLrg13.UI
276.70
286"Bo

33,35
7r.61
55 "53

2A6"?J
916'[1

aa5 ]'z
6o3.7L
5B9.tB
375,79
526"69
700.1+5
635.OL
lt1.5l

LLg.7d
1p3.2h
]:o5.5b
11B.l+9
115.11
13L.21
L27.7L
L35,Eb

! Iyang Uontrols Group z"w'{ "99 o>z.Ll L)'{.L9
Mechanical- Flying lontrols
Hydraulic tr'lvine Controls

953 "b5
L,A5]4"5b

b'{5.9d
63o.6b

u17,72
L27.67

Equipment -!-ixed & limovable 9,1472"o3 IlO3.?A 1L3.61
Instr1traents
Probe
Coekpit Pressure Sealing
Ejector Seats
Orygea Systera
Air ConditionS.:eg Systeur
Surface Finish
Cockpit fns&lation
Brake Chute
Lorr hessure Pnenmatics
Electrisal. System
Intake Be-flcing Boots
Canopy Actuation
Console Panels
t{tt6L Da:npine
fnterim Eaaio & lhdar
Hydraulics Utilities System
UrlC Doors - Sequenci-ng
Instrr.roent Pack Structure
Pack fnstnrnentation
Flight Test fnstallations

h6"o7
15.00

5,00
3h2"gb
22"bA

822"A7
100"00
tl+.31
ga"gg
5b"65

1r126"18
88.00
6 "96]-7,b5
99.08

5LB.68
55h"gj

66.99
686"8o

3roh8.oo
1,b56,7a

lOJ.6U
-3B.ll+
186.00
20\.ro
252.82
339 )15
591.52
1B7.bB
786.18
l+33.33
hr5.86
tg'.B2
222.At
].7b.76
l+50.83
3liz.3o
503.t9
3h5.6
38 5. 81
39h.00
l+BB.l+B

r3u.'/0
108.00
130,00
131+.tt
L56.A3
131+,L6
1l+0.20
132.00
:J+3.t7
f,29.31
]..Lz.gL
118.00
t5]4.36
t*.3b
il+O.31+
1aE.oh
tl-7.65
l.L6':,5
9l+.58
95.o0

LzB,gA



NFIDENTIAL

Description

1,4 o(r ),o+v9,/)Lo4./Aircraft Basic Weight

]-59.91
132"0O
115"68
129,00

Orygen Chargc
Watcr for Ai-r Coadi.tiouing
011
Fire &cbinguj-sher Fluid
Residr:al I\rcl

a3 39
tho"o0
L3)r"23

25,OO
2B7,OO

259,69
258 "00608"92
730 "0o

l+Br7o6"tt0perational l,it,"

!rs! Irru t ! u9r L

at 7"8 tb/eat)

Gross Weight (Mrx"" Int, Fuel\ 6?0959"tt

Datc

Aircraft,: Arrolr 1
L/a 25?s2 sr 25?03

: i- August, 1958

N"B" 1)

2)

a/C Datum = 120 ins above an arbi-trarily ehosen gror:nd line

The abovs figures are for the Aircraft in the BIr,T.&S?ED coudltion
such that the aft CoGo on the horlzontal CoGo cnvelope, using
fircl proportioners, does not ercceed 3lfi H"A.C" ie 303 Ib on Forarcr
Sta" 58"5 ins and b6Z lA on the Shear Pane1"

?heso figures are theore&ical requlranents only and are aot to be
c-oafused with frrll nose ballast as normally insta'lled (f3gt fU
total + possible addltional 5O0 1b)"

fhc trapped and residual fuel figues harre now beea calculated in
detail (thc ocperimentally determined figures of July Ist, 1958,
belng dcemcd unaeeepbable - sec notes in tert of report).

,,( 3)

Figure obtained by actual wcighing
&,evised. calculated figure

65t Ib
1b

Decrease in trapped + residual fuel -L3L.B Ib

Ileace sincs thc trapped + residual fircl have deereased by epprox, 134 Ib
thc usablc fueL has increased by a similar amormt, it not bliag
eoneidercd dcslrabLe to altcr the total estimetcd-fircl uithin the
Aircra.ft et thls ti-neo

It is hopcd, ia the near future, t,o #" * aecurate chcck oa thc totel
volnmcs containcd. in caeh tank, since cumeatly only eelculated figrrres
are available"
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