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Date: January lst 9 1958 
ARROW 1 A/C 25201 With 

J75 P3 Engines 

INTRODUCTION & WEIGHT CHANGES 

The following is a Weight and CoGo Sunnnary for the first .Arrow 1 Aircraft# 25201, 
with J75 P3 Engines 9 based on the latest information currently available. All 
Weight and C.G. changes are relative to Issue 12 of December lst 9 1957. 

Note: 1) This summary does not apply for Aircraft' # 25202, and 25203 which will 
have J75 P5 Engines 9 nor for Air craft# 25204 and 25205 which are for 
full Astra I trial i_nstallations etco 

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

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

GENERALi 

a) Pratt & Whitney J75 P3 Engines comprise the Power Plant for Aircraft# 25201. 
J75 P5 Engines 9 which are partially redesigned versions of. the P3 Engines 9 are 
to be installed on Aircraft# 25202 and subsequent Ju-row 1 Aircraft (J75 P3 
Engines= 69175 lb eachj, J75 P5 Engines a 59 950 lb each). 

b) An Instrument Package containing Flight Instrumentation is ins_talled, this also 
varies 9 the package for Aircraft# 25201 to Aircraft# 25203 ·differing from 
those for Aircraft# 25204 and 25205 (Ast ra I Trial Installations.) 

A relatively detailed estimate of other proposed Flight Test Installations 
throughout the airer.aft has been made. These installations amount to ls457 lb 
(figure partially con.fJ.rmed by Actual Weights of some cable assemblies.) 

c) Emergency lowering for the Landing Gear and additional Fire Protection to be 
installed in the first aircraft 9 are allowed for i n the summary. 

d) An Interim Radio & Radar System with Minneapolis=Honeywell M.H.64 Damp!ng 
System ·is installed. Currently there is no Doppler or Tacan installattons,, 
al though provisions for future installation of Doppler J> which is not yet 
available9 will be madeo 

e) The original design of tailcones and stinger are recorded9 the redesigned 
versions will be recorded at a later date9 .when they are available for re­
trofit. The ensueing weight changes will be~ 

f) 

Tailcones 
Stinger 
Net Change 

+ 127 .3 lb/ A/C 
= 290.?-lb 
+ 97 .6' lb/A/C 

Pending Flight Test requirements a 11Buzz Damping 11 System may be installed 
on the first Aircrafto Provisions for this installation are already in­
cluded in the structural group as modifications to the Control Boxes. For 
the first flight the ,control surfaces will be unmodified 9 however9 if the 
need for Dampers is proven 9 a modified set of Control Surfaces will be made 
available. 



Date: Jarruary lst 9 1958 
ARROW 1, A/C 25201 with 

J75 P3 Engines 

GENERAL :: 

r) (Continued) 
-; 

The following weight penalaties ensue : 

Ailer ons 
Elevators 
Rudder 
Equipment 

+ ll.68 l b/ A/C 
+ 11.07 lblA./_G 
+ 8078 lh. 
+ 123.97 lb 
+ °E~.5'0 lb 

g) It should be noted that due t o material substitutions and. concessions 
introduced by Planning & Production Depart ments there is a structural 
weight penalty of 203 lb to=date. This is all recorded in the struct­
ural weight breakdown. No account has been -taken of variations on 
machinings etc. nor of shop repair schemes 9 since it is impossible to 
assess these 9 except where act ua:Ii weights have been obtained. 

h) A considerable number of Actual Weights have now been obtained. 
Structural weights are checking ·within 0.5% of estimates of sub= 
assemblies etc. However~ equipment (excluding.J:ngines and Gear Boxes) 

, shows a consistant increase averaging about 11% over manufacturer 0s 
quotations or initial specification weights. Preceeding the report 
titles on the I.B.M. Tabulation Sheets 9 will be found a number varying 
from Oto 1009 this is the percentage of actual weight recorded within 
the report. 

j) 

A Summary of Actual Weights obtained so far is as follows ~ 

Structure 
Landing Gear 
Power Plant 
Flying Controls 
Equipment 

74.76% 
97.86% 
92.17% 
59001% 
23012% 

i.e. 70.42% of the Basic Weight of Aircraft 252010 

The Aircraft is ballasted such that the C.G. on a flight envelope (using 
fuel proportioners) does not t ravel aft of 31% M.A.Co 

For the first flight the aft restrict ion is 30% M.iV,C,.9 this may be achieved 
by installing maximum ballast in the Radar Nose 9 and any further ballast re­
quirements in the Observer 3s cockpit. 

C.G. Envelopes showing fuel sequencing have currentl y been omitted until a 
fully approved sequencing is established. 

1. STRUCTURE WEIGHT (lb) 

a) Wings 

No Weight Change. 
Uf'JCL~SSIFIED 1 NO~ CLAS3iflE 
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Date~ January l s t 9 1958 
ARROW 19 A/C 25201 with 

J75 P3 Engines 

INTRODUCI'ION & WEiflfIT CHANGES 

lo STRUCTURE 

b) Fin and Rudderg 

No Weight Change 

c) Fuselage Fwd. Sta. 255 11 

Formers = incorporation of mi scell aneous E.C.N 1s + lo33 
Top Longerons - some actual weights and E. C.N °s i ncorporated + 2.17 
Cr ew 0s Bulkheads - addition of brackets & stif.i'ener s + lo67 
Upper Shear Panel - addition of fillet fairing at rear arch + Oo39 
Cockpit Floor - addition channel support for upl ocks and 

incorporation of E.c.N°s + 0. 79 
Lower Shear Panel = delete circular door at L band antenna 

location (duplication of parts) o.48 
Air Intakes = Actual weights of fairings & tip support 

casting 9 i ncorporation of E.C.N °s + 3o37 
Pilot 0 s Canopy = addition of insulation batting + 0.54 
Miscellaneous Items F .F. = small brackstry changes + 0 ,. 26 -----

' Weight Increase Front Fuselage _+ __ 1_0_._0_4_ 

d) Centre Fuselage Sta. 255 11=485 11 

No Weight Change 

e) Duct Bay Sta. 485 11=591. 65 11 

Formers Side - incorpor ation of EoC.N°s etc. 
Fonners Lower = product ion drawing re-issues & E.C 0 N°s 

i ncorporated 
Access Panel - minor changes on production drawing r e= 

issues 
Mounting Brackets - miscellaneous changes & drawing 

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

br ackets etc . 
Weight Increase Duct Bay 

f) Engine Bay Sta. 591.65 11 - 742.5 11 

No Weight Change 

g) Rear Fuselage Sta. 742 • .5 Aft. 

No Weight Change 

h) Fuselage 1'Marry=~'1 

Joint D.B to E.B. = miscellaneous hardware changes etco 
Weight Increase "Marry- up" 

TOTAL STRUCTURAL INCREASE .ii;e:,=a::=:,,=:==========: 

+ Oo34 

+ Oo34 

+ Oo89 

+ Oo30 
+ Oo57 

+ 0.83 
+ 3a2.7 

+ 
+ 

+ 13.44 
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Date: January lst 9 1958 
ARROW 19 A/c 25201 with 

J75 P.3 Engines 

INTRODUCTION & WEIGHT CHANGES 

2.. LANDING GEAR 

Nose u/c Door & Fairing = addition of seal9 indentification 
plates etc. 

TOTAL LANDING GEAR INCREASE 

N.B. Anti-skid devives are Not yet included 9 but may be fitted at 
a later date if pi.lot requests same • 

.3. POWER PLANT & SERVICES 

No Weight Change 

4. FLYING CONTROLS GROUP 

Flying Control Hydraulics I / Wing = addition of dampers to 
elevator j ack control valves 

Flying Control Hydraulics o;'wing = addition of dampers to 
aileron jack control valves 

Flying Control Hydraulics Fin - addition of damper to rudder 
jack control valve 

TOTAL FLYING CONTROLS INCREASE... 

5. ~UIPMENT GROUP 

Ut,ilities Hydraulics I /wi ng - Dowty increase in Weight of Main 
-. u/c door Jacks. 
Flight Test Install ations = addition of telemetry blade type 

ant enna - Engine Bay 
Wiring for power supplies & control 
circuits estimated. 
Cl-r, sub=syi;tem added 

TOTAL F.RUIPMENT INCREASE 
~ 

SUMMARY 

Weight Change - Aircraft Basic Weight 

Structure 
Landing Gear 
Flying Control s 
Equipment 

+ 13.44 
+ 0.52 
+ 3 . 75 
+ 4.3 .67 
+ 61.p8 

Weight Change ~ Operational Weight Empty (A/ C less Fuel) 
U:NBALLASTED CONDITIOO 

Issue 12 Issue 1.3 

WEIGHT (lb) 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 
+ 

+ 

2.00 

472938 . 10 lb 4 7 9999 .,68 lb 

1JNCLASSltJEt1 / N~N CLASs 1r•t 

+ 61.58 lb 
CONTINUED. 



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

J75 P.3 Engines 

U,ttl 
~J'J'LL-

S Et ~ET 
Report 7-0400-44 Iss. 13 
Sheet # 15 

c4 
INTRODUCTION & WEIGHT CHANGES. a'J)-ry"r 

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

UNCLASSIFIED I NON CLASSIFIE 



Date g January 1st, 1958 
Aircraft ARROW 19 with 

J75 P3 Engines 
A/C 25201 

WEIGHT & C.G. SUMMARY 

DESCRIPTION 

STRUCTURE 
Wings 
Fin & Rudder 
Fuselage Fwd. Sta. 255 11 

Sta. 255 11 ""485 11 

Sta. 485 11 ~591.6511 

Sta. 591.65 11 = 742.5" 
Sta. 742.5 Aft. 

Main Gear Doors & Fairings 
Nose Landing Gear 
Nose Gear Door & Fairin 

Eng ne & ccessories J7 P3 
Gear Box & Drives on Fuselage 
Gear Box & Starters on Engine 
Engine Control 
Engine Nose Bullets 
Fire Extinguishing System 
Engine Mountings 
Fuel S stem 

Mee amc ying Contro s 
H d.raulic Fl ° Controls 

Instruments 
Probe 
Cockpit Pressure Sealing 
Ejector Seats 
~gen System 
Air Conditioning System 
Surface Finish 
Hydraulics Main System 
Cockpi t Insulation 
Drag Chute 
Electrical System 
Law Pressure Pneumatics 
Intake De- i cing Boots 
Canopy Actuation 
Console Panels 
:MH 64 Damping System 
Interim Radio & Radar 
Instrument Pack Structure 
Pack Instrumentation (A/c 25201) 
Flight Test Instal]Jlti ons 
Additional Fire Protection 
:Emergency Landing Gear Loweri ng 
Ram. Air Turbine F,quipment 

WEIGHT 
lb-

999 3. 0 
1D025o85 
2v644.,99 
1D682ol4 
19001.86 
lv433.13 

1 

801.79 
52.71 

275.54 
286.30 
32 .. 43 
70.58 
65.46 

206.21 
8 00 

.07 
15.00 
5.,00 

339.06 
26. 07 

812.41 
100.00 
641.97 

14.31 
90.78 

1Dll8.98 
54.65 
'88.oo 
64.92 
17.45 
99 .08 

631.89 
686 . 80 

3v 036.oo 
19456. 73 

177.67 
12.91 
91.35 

m, LASSIFllD J ~ ON CLAS 0 'r' 

H. ARM 
ins. 

2 • . 
754.34 
181.59 
377.80 
533.99 
661.00 
801.03 
469.18 

.92 
6o1 • .39 
589.,08 
375.76 
562.75 

·700.45 
635.04 
536.67 

1 3. 
=38.14 
186.00 
204.43 
240.54 
335.87 
591.52 
504.41 
187.48 
786.65 
417.54 
433.30 
195.82 
221.99 
174. 76 
450.83 
340.18 
385.Bl 
395.45 
488.,48 
402.00 
458.83 
336.08 

V. ARM 
ins. 

2.--z 
209;31 
128.16 
130.2.0 
104.61 
107 .,31 
129.06 
103.86 

119.7 
102.98 
105.59 
118.62 
11$.07 
134 . 21 
127.71 
136.12 

13 .70 
108.00 
130.00 
134.10 
156.70 
134.32 
140.20 
117. 78 
132.00 
143.16 
ll2.96 
129.37 
,118.oo 
'3.54.35 
124.34 
140.34 
124.23-

94--68 
95.,00 

128.90 
109.57 
128.60 
104. 74 



U,t~ 
Date:: January 1st, 1958 
Aircraft: ARROW 1 with 

J75 P3 Engines 
A/C 25201 

¼rJt, . EC RE T 
1ieport # 7-0400-44 Iss. 13 
Shef*Jt;, 2-2 

C'(,1_ 
WEIGHT & C.G. SUMMARY ~'1/'.-yt'° 

WEIGHT H. ARM V. ARM 
DESCRIPTION lb ins. ~ 

U(C Up 557.ti5 127 .2b 
AIRCRAFT BASIC WEIGHT 47,078.72 

u/c Down 559.93 123~82 
USEFUL LOAD (less Fuel) 921.02 

' 366.5tl 132 .. 34 
Crew - 390.00, 194.00 136.:,U 
Engine Fire Extinguisher Fluid 25.00 730.00 129.00 
Residual Fuel 218.40 553.98 134.04 
Oxygen Charge 1.3.39 259.69 159.91 
Water for Air Conditioning 140.00 268.00 132.00 
Oil 134.23 6Q8.92 115.68 
BALLAST 905.00 tl6.l0 llb.50 

UjC Up 545.52 127.16 
Operational Weight Empty 

u/c Down 
48,904. 74 

547 .52 123.84 
Maximum Internal Fuel t 2,544 

538.88 gals.@ 7.8 lb/gal.) 19,843.00 144.32 
U/C Up 543.bO 132.n 

A.U.W. Max. Internal Fuel 68,.747.74 
u/c Down 545.02 129.75 

-
N .B. 1) Aircraft Datum is considered to be 120 11 above an arbitrarily 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 does not 
exceed 31% M.A.C. i.e. 303 lb on Former Sta. 68.5 and 602 lb on 
the Shear Panel. 

UNCtASSiFIED / rwN CtA<; 'l~lt 

M.LC. 
% 

30. 25 

30.80 
-

29. 72 

30.11 





. - . ' ... 

• 

A VRO AIRCRAFT LTD. 
MALTON, ONT. 

PROJECT ARROW l A/C 25201 

WEIGHT AND C. OF G BY FUNCTIONAL 
COMPONEf 

CO M P . 
DESCRIPTION REFERENCE N O NO, 

T O T AL WI NG GROUP--------t-- 1To_otooo 

vU T ER I'l l NG 
&-e--tr\J-f-t---R- h' I M G S K I N S -- -- ----+-----1--TA----1--+t+-flffir-t-t-f'.t'J-. 

100 POSTS ANO INTERC OSTALS 
OUTER WI NG SPARS ----

100 OUTER WI NG RIBS 
u--frCON1ROL ROX 

1 2 
) ' 

AIL ERON JOINTS A ND 
1----- 13 uzz DA!v- P STRUC 

A I LE RON 
-Ou -A-ftERON :5TRUCTUR£ 

7 ELEVATOR 
.,t-Tt-fl/ATOH MARl-<Y UP 

INNE R WI NG 
~ - M II I N U C S T R U C T 

1 00 FRONT SPAR W 
I 

FWD CENTRE SPAR 
7\-F f C E N T R- E 8 P A R 10 4 0 
REAR SPAR I W 10400 
r ~ s T R u c r u~-t V 1 oo ,4~ joo, oo l 

1 00 STRUCTURE MS TO P S 
e-e-- -s-+ ~ fr.f- f--itt - tt---S- f>-A-,w---i--i-, 

40 ELEVATOR CONTROL U OX 1 
' ' - +-H A N S P J-0+ N-+ -M'-IA---1~ -R-'vf---+++<---

100 INN ER WI NG J O I NT S 1 
VI( IN s 1,1 T-0 R f, ---- - ---t-'r 

STRUT PICK UP FITTINGS 
-R-i-B-S -1-- T-B-- 9 -t--ft-i'rl: R 'II t-N -6-- -
DORSAL FA IRI NG I W 
-ft-+B- 1-0- -
F U S E L A C.. E H I N G E ,J O I N T 
T-k A N S P O H T J O I N T --U- ..,------j -r.---r~ - -t-......,..r-,rl'1"\­

FUSE L A l., E HINGE JOINT 
~-tt-z-r- 0 A ~.1 P S T H U C l~O,__ • ..,..i/ - .- - -w--- ---.--.-r.~rtt-<~~,:;~-'.;t-

00 RSA L FAIRl~G C A 1040023 

WEIGHT 

60335 70 

664 8 Y0 
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A VRO AIRCRAFT LTD. 
MALT ON, ONT. 

PROJECT 

DESCRIPTION . - ~ ~ .... '-' ,., 

WEIGHT AND C. OF G BY FUNCTIONAL 
COMPONE 

COMP . 

RE FERE N C E NO NO WEI G H T H - - - -- - - .... - " -,:, V .J. ,:ru V I J u _J > ..J .J.. f V I -

tj u z z D A !1 P ST HU C P RO V .. I ; 2 0 1 0 0 01 83 1 cl ') A C 
: 2 F I N T 0 I 11 G 1 4 A R fl Y lf p - d+B-1 h3 e f-B~ - ...... -· ""' / C 

I - , · ._, - '.J ~ ~ 

' 
I ,.... A - ,..... -

I 

I 
/V~'--1 J 

I 

95 RUOOt:.H 2 0 2 0000 8 4 1124 00 A 1 
f.---

I 124 0 0 

l I 

I I i 

I I -- -f.---

I - I I 
-

I -

+- I 
-~ +-- -- I -

·-' -------t-
I- - - --

-- -- -~ - -
----

-

- -
I -

- - - -

- ~- - -

I I 
l 

+ ,_ - f---

-1-- - f---

- f---

+ ~ 

~ - + ~ ~+ ~ 

I I 
~ ~ 

-

1-~ 
--~ 

-1-- t--

~ -~ ->--- ,-
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AVRO AIRCRAFT LTD. 
MALTON, ONT, 

WEIGHT AND C OF G BY FUNCTIONAL 
• COMPONI 

PROJECT 
COMP. 

DESCRIPTION REFERENCE NO . N O. WEIGHT H 

F U S E L A G E B A S I C S T R II C T U R E 
---------1--------44+--"Hf':I-H-I-B---"~--'!:-+-- H--1'-l-4--+l-A-l-

1 0 0 RAD AR NO SE AC C E S S 
0 S E S 1 R U C T U R ~ --f-W ---H--~i-++----'l~-v---+-~ bl-cl::-'tl---ttn.~ r-r-r-1-

S KI N F F 
SI<: I N C F 
SKI N O B 

----3~=l-l(.-+-N--f'."--.j~----- --------+-~ l-+tftiFr-flf-"fi-:,ft--t-- -H·-Y--9-'.~J.A. 

4 F ORME RS F F 
·-0-6-- -i=-4++~-+:--p_,q~ .p._~ ---------------1--~ +}-'l-tf'Hh+-i~--4-+--w.-''1'--H-"-?.-M"I-' 

FO RM E RS D B 

72 HE A VY F OR MER S E B 

4 3 

5 9 

LO NGIT U O I N AL MEMB ER S ~ B 

TOP L ONGE R ONS [ B 

T O P W I N G L O N G E R O 1J S D R 

L ON GER ONS C F 

, 

4 8 T OP L ONG[ R ONS 
-~~ D U C T 
97 DUCT D B 

4 ACCE S S PAN EL S TI FF ENERS 
&l'.Y 11--n-s-t.: -tt- -C- ~(Tft-T -s~r-R-u~c-T'--H --H-iie----+------"-<-+A-++rrA.-+-'<[-~---+--

3 CHE W BULKHE ADS 
E Q U I P M E N T U A Y--s---t---R-tt-e--f--++-B--1-----+-__.,_,,4-4-+++-FH--<----H-+'-<--c..,__.---+-___ -'l--'-~>+Y--< 

8 6 W I NOSC R EEN 
f-'-.-.+---8--E----R-V--! C E > €--C-f--fi--S- H-H--+O+-t-<-P -,.s~ ---

T OR S I O N B OX F 8 
-9- 0 R S A L F A. I R I N G A. I R O U T l. E--T 

6 6 I NT[R MED I AT~ FO RM E R S 
(Nl. 1 1'-IE I\CCESS O OU R S. 
SEAL I NG M I S S I L E HA Y 

,_,__.~- M-1----S--C E L L ,A. N E O U 8 I T E M G----f ----+-----Hv--aH-\d--tJ+'l---fl.+d--'l---1---+-~ - -

A R M AME NT B AY ROO F 
-&-Y-tKHE A !J AT S T A 1- J O 
B ULKHE AO AT S T A 2 5 5 

t--t--t,_______,.o--tr-k--K fl E A D A T 8 T A 4 n b 
13 ENG I N E TUNNE L 
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AVRO AIRCRAFT LTD. 
MALTON, ONT. 

WEIGHT AND C OF G BY FUNCTIONAL 
• COMPONE 

PROJECT _ _ __ _ 

DESCRIPTI O N 

MA I N UNU EH CA HR I AG E GRO U P 

1 00 MA I N UN OER C AH R I Af.E 

P9 M AI N UC 0 0 0f~S f- A I P I N GS 

I 
i------

1 

r 

S F U f\ 0 E H C A l l H I A ' 

0 3 E U N O [ R C A H R I A , 

COMP . 
REFEREN C E NO NO . WEIGHT H , 

401000 0 

4 10 1 0 1 0 0 9 2 1 9596? 5 3 

1 9 5 962 

4 0 102 0 062 2 82345 3 

28254 



EIGHT AND C. OF G BY FUNCTIONAL GROUP REPORT No . ______ _ 

COMPONENT UNCLASSIFIED J NON , 
CLASSIF/£ SHEET 

COMP . 
REFERENCE NO . NO . WEIGHT H - ARM V . ARM H . MOMENT V . MO MENT 

'0 UP 401 00 0 0 

40 10 1 0092 19S96?53Y 4 814100 105 7 175 0 2763064.d 

195962 105 7 17500 276 3 0642 

I GS 40102006~ 282345 3 7601,8.37 3906'/39 

2 8 2 _; 4 l!::>17d598 3906 7 39 

, 

--+ 
------L 

, 

L 
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AVRO AIRCRAFT LTD. 
MALTON, ONT. 

WEIGHT AND C OF G BY FUNCTIONAL 
• COMPON 

PROJECT 

DESCRIPTION 

99 E NGI NE J 7 5 

J 7 5 E NG I NE sERV AC C ESS 

--6-1½ A C€ G EAR B O XLS 
68 ACC GEAR B OX tS ON ~!JS E U 

E I~ G I pj E C O N T RO L S 
3 6 ENG I NE CON T Rn L S F F 

6 F Ii G I f ◄ E CON TR O L S C F 
3 6 ENG i NE CON T ROLS I) R 
3 6 ENG i N E COl~ TR O L S E n 

83 GEARUO X ANO S T ART~R 0~ ENG 

1--<+-'>- -E-N---6 I N E A N T I I C I N f, 
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