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Dates February 1st g 1958 
Aircrafts ARROW 2 

Production A/C 

Report ê 7-OUOO-3U Iss* 16 
Sheet # 1-1 

INTRODUCTION & WEIGHT CHANGES 

The following is a Weight k C*G* Summary of the Arrow 2 Production Aircraft, 
based on the latest weight estimates available* 

The early Arrow 2 Aircraft $ 25 206 etc * will not be as this summary design 
nates, but will be flight test aircraft with Instrumentation, Astra Minus 
Radar, Missile Pack Trial Installation and various equipment Trial Instal- 

lations* Weight statements for these aircraft will be issued at a later 

a) Orenda PS 13 Engines comprise the Power Plant (U,500 lb each, brochure 
weight, excluding Nose Bullet and Input Frame) * 

b) A package containing k "semi-submerged" Sparrow II Missiles (1*32 lb each) 
forms the current Armament* 

c) The R*C*A* Astra I Radar System is installed* The basis for the weight 
and G*G* breakdown is from the latest information received from R*C*A*, 

dated October Uth, 1957* No Sparrow III Auxiliaries are carried in the 

production aircraft* 

Where later weights have been received from Minneapolis-Honeywell these 
have been incorporated* Allowances have also been added for the missile 
firing system, junction boxes and some AVRO installed antennae* 

Initially it was understood that the R*C*A* weight was for the complete 

system installed, now, however, it appears that only intereompartment 

cables were allowed for by R*C*A* not junction boxes etc* 

The Infra-red Tracker System seeker head is allowed for in its Fin Pod 

location* (Total weight of installed system * 3,21*9*5 lb, including 
missile actuation and firing system)* 

In addition to the above the Minneapolis-Honeywell M*H* 6k Damping System 
is installed* 

Arrow 2 Aircraft # 25206 to # 25208 and # 25211 will have the "Astra Minus" 
System (Navigational and Communication equipment only) * 

d) A conderable number of Arrow 1 parts, assemblies and equipment have now been 
weighed* Where these weights apply to the Arrow 2 Aircraft, they have been 
recorded in the Arrow 2 records* 

On the IoBoM* Sheets in this report, immediately preceeding the item title, 

will be found a number varying from 0 to 100* This is the percentage actual 

weight recorded in that report* 

All Weight .& C*G* changes are relative to issue 15 of January 1st, 1958* 

date* 

GENERAL: 

1* STRUCTURE WEIGHT (lb) 

a) Wings: 

No Weight Change* 



Date: February 1st, 19$8 
.Aircraft: ARROW 2 

Production A/C 
Iss. 16 

Sheet # 1-2 

INTRODUCTION & WEIGHT CHANGES 

lo STRUCTURE (Continued) WEIGHT (lb) 

b) Fin & Rudders 

Fin 16 Ro Pod - Initial allowance made for seeker mounting 
pod + 10.7$ 

Weight Increase Fin + 10 » 73" 

Front Fuselage fwdP Sta. 2$$" 
Radome - new design approx. 12" shorter and walls 0.3I4.8" thick, 

were *38" thick* «. _ - ... 
Radar Nose Structure - addition of thrust angles on frame 

Sta. 82.2$» to 8U02$" for ballast 
installation + 

Top Longerons - incorporation of E«C0N8s and production 
drawing estimate of transverse beam * 
Sta. 2k6o2li" + 

Aft. Upper Shear Panel - Arrow 2 production drawing 
estimates 

Air Intakes « Actual weight of tip support casting and 
incorporation of design for production split + 

Front Fuselage"Decrease " 

18.71 

0.1+2 

0.98 

0.73 

3.81* 
1I4..20 

d) Centre Fuselage Sta. 2$$" to 1*8$ " 

Bulkhead Sta. 1*8$ " - Actual weight obtained of Vickers 
release mechanism for drop tank 

Fuselage Fuel Tank - miscellaneous production drawing 
changes, alterations to dished 
panel assys. etc. 

Centre Fuselage Increase 

e) Duct Bay Sta. 1+8$»~$91.6$>! 

+ 1.10 

+ 2o3U + 3*wr 

Dive Brake Accommodations - addition of stiffeners etc to 
Refuel and Limiter Access Door 

Dive Brakes - modifications to inner skin 
modifications to main lever design 
0/Skin and doublers - aluminum were 
magnesium 

Duct Bay Increase 

f) Engine Bay Sta^ $91,6$" to 7l*2.$" 

+ 0„$1 
+ 0.31* 
+ 0.66 

+ $o^0 
+ 6.91 

No Weight Change 

Rear Fuselage Sta. 7l+2.$ Aft. 
b/skins fixed R.F. - production drawing estimates made 
Formers Fixed R.F. - production drawing estimates of "U" 

bolt assys. etc. 
Tailcones - production drawings of some components now 

estimated, buttstraps at Sta. 811+» were 
omitted in error when scheme drawing estimates 
were made 

+ 3,23 

“ 2.3$ 

+ lit.22 
+ 1$.10 Rear Fuselage Increase 



Dates February 1st, 19$8 

Aircrafts Arrow 2 
Production A/C 

INTRODUCTION & WEIGHT CHANGES 

lo STRUCTURE (Continued) 

h) Fuselage "Marry-Up" 

No Weight Change» 

WEIGHT (lb) 

TOTAL STRUCTURAL INCREASE 

2 o LANDING GEAR 

+ 22.00 

Main Undercarriage - information from Messrs* Dowty is to the 

effect that the hoped for 2$ lb/leg savings 
on the shortening mechanism has not been 

realized* + 33*32 

LANDING GEAR INCREASE + 33.3-2 

3o POWER PLANT & SERVICES 

No Weight Change* 

ll * FLYING CONTROLS GROUP 

No Weight Change* 

In A/C # 25201 boosters have been added at the elevator and aileron * 
quadrants to overcome excessive friction within the system* These 

together with associated valves, filters and piping account for a 

weight increase of approx* 77 lb* Some similar system of boosters 
will have to be built into the Arrow 2 Flying Control Hydraulic 

System but no information pertaining to details of the installation 
is yet available* The probable weight increase will be of the same 

order as that on A/C # 2$201* 

5. EQUIPMENT GROUP 

Probe - amendment of estimate to include manufacturer3 s quote of 

sensor weight + 
Radio & Radar Removable - R*C*A* previously omitted some 

antennae from their list; ARA 2$ Antenna + 

ARN 6 Loop Antenna + 
Minneapolis-Honeywell have supplied weights for 
parts subcontracted to them: Stable ^platform and 

rack " + 
Platform repeater and rack + 

Miscellaneous other equip- 
ment changes + 

0*25 

18*00 
8*50 

19.50 

11*00 

11*60 

continued* 



Date: February lst9 19$8 

Aircrafts ARROW 2 

Production A/C 

uNcimmo 
0~3U Is s*, 16 

Sheet # 1-k 

INTRODUCTION & WEIGHT CHANGES 

$0 EQUIPMENT GROUP (Continued) 

Radio & Radar .Fixed - Addition of missile firing system 

cables from pack to cockpit 

Junction boxes were not allowed for 

in R.C.Ao
0s previous installed weight 

of Astra I9 these ares R 1 

R 2 

R 3 
further probable junction box 

Sparrow Pack Electronics Fixed - production drawings of 

Trial Installation pack boxes9 
installations and cables have been 

evaluated and where applicable similar 

allowances made for a production pack 

system0 

EQUIPMENT GROUP INCREASE 

WEIGHT (lb) 

19.60 

36.20 
18. $0 
2.70 

$.00 

63.61 

2111.16 

SUMMARY 

Aircraft Basic Weight 

Structure 

Landing Gear 

Equipment 

+ 22.00 lb 

+ 33.32 lb 

+ 211i.li6 lb 

+ 269.78 lb 

Weight Change Operational 

Issue 1$ Issue 16 

ll$,610.22 lb 1:$,880.00 lb + 269.78 lb 



Dateg February 1st^ 1958 
Aircraft ARROW 2 

Production A/C Sheet # 2-1 
3k Iss0 16 

WEIGHT & CoGo SUMMARY 

STRUCTURE 
—" 

Fin & Rudder 
Fuselage - fwd< 

Stac 
Sta( 

Sta< 
Sta, 

DESCRIPTION 

Sta. 255" 
255"-485" 
I&85"=591d65" 
591<>65"-7l:2.5" 
7Ü2a$" Aft. 

'*Marry-Up t8 
LANDING GEAR - RETRACTED 
Main Landing Gear 
Main Geâr Doors & Fairings 
Nose Landing Gear 
Nos^Gear Door & Fairing 
POWER PLANT & SERVICES 
Engines & Accessories PS 13 
Gear Box & Drives on Fuselage 
Engine Controls 
Gear Box Starter & Drives on Engine 
Engine Nose Bullet (Orenda Supplied) 
Fire Extinguishing System 
Engine Mountings 
Fuel System 
^ — 
Mechanical" :ontrois 
Hydraulic Flying Controls 
EQUIPMENT FIXED & REMOVABLE 
Instruments 
Probe 
Cockpit Pressure Sealing 
Oxygen System 
Ejector Seats 
Air Conditioning System 
Hydraulics Main System 
Cockpit Insulation 
Drag Chute 
Electrical System 
Low Pressure Pneumatics 
Surface Finish 
Intake De-icing Boots 
Canopy Actuation 
Cabin Consoles 
Radar Door Actuation 
MH 6k Damping System 
Radio & Radar Removable 
Radio & Radar Fixed 
Sparrow Pack Structure 
Sparrow Pack Mechanisms 
Sparrow Pack Hydraulics 
Sparrow Pack Electronics Removable 
Sparrow Pack Electric 4k Electronics fixed 
Sparrow Pack Air Conditioning 

fTTi in  r"“      ' c*^^-infaa«wiap«rrTTniMi , , . , ——.- - —nAm-marn ■      rum   , 

WEIGHT 
lb 

19s066,88 
1Ü7SIW 

1,03b.7$ 
2,55910 
1,695.27 
1.125.95 
1,550.20 
1.036.95 

52.33 
12,575.63 

' 1,93b.9b 
282.3b 
333.81 

2b .5b 
10S8QOF 

9,186.78 
281.8b 
3 213 

31515 
70.00 
65. b6 

132.38 
716.33 

H. ABM 
ins. 

567.0b 
w;5b 
75b.31 
18b.19 
37515 
538.12 
661.Ob 
805.2b 
It 67.60 
1*87.91 
”53919 
537.60 
170.80 
162.2b 

T779278cr 
-%33 

8b8„27 
TOTSZ 

b6.07 
15.25 
5.00 

26.0? 
339.06 
856.00 
6b0.8l 
lb .31 
91.07 

1,276.26 
56.9b 

100.00 
88.00 
6b. 92 
17.38 
10.00 

180.15 
2,079.90 

767.00 
890.19 
551.12 
331.9b 
185.50 
217.11 

5.21 

67111 
"687.95 
601.70 
375.76 
615.98 
587.17 
70015 
666.82 
530.91 
"683.95 ' 

683.13 
332.16 
15338" 
-23.71 
186.00 
2bo.5b 
201*13 
33319 
50b.22 
187.1*8 
786.68 
b3b.bb 
b21.96 
591.52 
195.82 
221.99 
17b.63 
268.00 
b71.27 
207.28 
231.73 
381.67 
37b.bo 
373.52 

335:2b 
305.50 

7. ARM 
inso 

13713 

209.80 
128.60 
130.63 
105.32 
110.51 
128.71 
103.8b 
Ï3Ï*75< 
HjT.oo 
138.37 
99.70 
88.23 

121.32 
121 „ 17 
10219 
118.61 
105.2b 
116.00 
13b.21 
136.52 
13b .1*8 

113, 
OH". 70 
108.00 
130.00 
156.70 
13b.10 
13b.98 
117.77 
132.00 
lb3.19 
112.66 
I20»b7 
IbO.20 
118.00 
15b.35 
12b .32 
95.00 

135.69 
108.22 
116.90 

97.60 
99.12 
99.00 

100.00 
110.00 

1102.50 



Dates February Xst9 1958 
Aircrafts ARROW 2 

Production A/c 
fil 

lu 

.S. EGRET 
Report TTl “01*00 
Sheet # 2-2 L t 

Iss« 16 

WEIGHT & CoGo SUMMARY 

DESCRIPTION 

AIRCRAFT BASIC WEIGHT 

Crew 
Oil 
Engine Fire Extinguisher Fluid 
Residual Fuel 
Missiles 
Oxygen Charge 
Water for Air Conditioning 

Operational Weight Empty 

Operational Weight Empty 
Less Missiles 
Normal Combat Mission Fuel * 
(2,237 gal. @7.8 lb/gal.) 

"WonnâT Combat Weight* 

-nnrOEm Mission Fuel’ 
(1,118.5' gal. @ 7.8 Ib/gal.) 
Combat Weight {half 
Mission Fuel)* 
Maximum Internal Fuel 
(2pl*92 gala @ 7,8 lb/gal, 

•r-mrm'ti. ir.'PT,-^-g-.«iJS»-a«wrTr-Tr-^~Trrrri-r"aMi3ta»»gg3ut<~iii»r-itr-ttmnr»f..r?lKn-Ur»rTffcrMra»g 

A,U,W, Maximum Internal Fuel 

Maximum External Fuel%500"gals, 
7 o_8 lb/gal + drop tank) 

AoU.W, Maximum Internal and 
External Fuel 

ü/TTUp 

ïï/C Down , 

U/C Wp 

U/C DOWD, 

U/ C Up 

ü/C Down 

T^air 
lb 

1*3.091.21* 

"27785775" 

390.35" 
138.97 

25.00 
218.UO 

1,728.00 
13.39 

275.00 

U5.880.00 

¥*.152.00 

17,1*50.00 

H. ARM 
ins. 

3UF7oT 

5U7.31 
377759' 

636.92 
730.00 
553.98 
389.29 
259.68 
268.00 

T3È7W 

537.01 
3CÔ7W 

5U2.80 

ÏÔE7T3" 
136.55 
110.57 
129.00 
X3U.01* 
88.30 

159.91 
131.75 

53.3,30.00 

ü7c"üp™ 

ü/C Down 

W"Up 

U/C Down 

8_a 725.00 

5U.605.00 

19.U33.CO 

' 65.318.00 

U.2U8.00 

5U1.85 
536.97 

538„U5 

69.566,1 

521.8U 
rT55.05 

537.UU 

ARM 
ins. 

128.51*' 

12U.83 

127.09 

123.61 
128.61 

12U.99 

1UU.16 

129.53 

60.6? 
127.63 

125.33 

M.A.C, 

27.32 

27.91 
28790' 

29.50 

28.30 

277ar 

28.02 

N.B. 1) Aircraft Datum * 120" above an abritrarily chosen ground line. 

2) * Fuel weights in accordance with latest data issued by Aerodynamics 
November 19th, 1957. Centres of Gravity have temporarily been 
omitted until a fuel sequencing system is finally established. 

3) With the increase of 270 lb in Operational, Weight Empty the Normal 
Combat Mission fuel has increased by a further 80 lb. 



,1, ;, TT ÛfrÇYft r. -Lb 

X&XZJXS&ïeu. 

CL£J5 

SXifeL 

jaauaiüjnrifn.1 

üsc^ar 

JEliB.Ï.1 ajâm 

DI&TRIBUTCD BY RAPID BLUE. PRINT LTD. HAMILTCl 



I o T A I ft I NG GROUP 

TUT 
100 OUTER WING SKINS 
nru p“o s r s rrn nrmrc 
100 OUTER WING SPARS 000364 

AILERON CONTROL BOX 
TÜU 0 10 0 
10 0 0 W 

AILERON 
A I LIRON SI kUCTURE TTTO 

T ELEVA TOR 

79MAIN U C STRUCTURE 
16 INNER WING SPARS 

T W STRUCTURE F 
I w STRUCTURE M S 
S I R U C T ATT (TF—H T A A 

40 ELEVATOR C 
2~~5 T R A N s P JUT 
36 CENTRE LIN 

INNER «T I N G SKINS 

0 16 2 
0 2 6 2 

0 4 0 0 
0 4 0 0 

W9 6 2 

MURK V u P 

tror 3 6 2 
RIBS 1 TO—9 INNER w~| IN f, 

74 DORSAL PAIRINGS I w 

rtm 
1 3B 
T~Z~9 

3 7 

FUSELAGE HINGE JOINT I W 1 9 6 2 
TTTtU 

FUSELAGE HINGE JOIN 
TT DORSAL FTTRWS—c—A 

TOT 

LEADING EDGE INNER WING 

0 0 

1 0|6 2 
IT 

0 0 6 2 

3T(: 

4 6 4 

33C 
4 1C 

TO 
5 9 0 

2 2 1 

AVRO AIRCRAFT LTD. 
MAL.TON, ONT. 

pRniFr-T Arrow 2 Prod. A/C 

FUNCTI WEIGHT AND C. OF G BY 

COMP. 
REFERENCE NO. NO. WEIGH 

0000 
0 0 0 1|6 4 
0 C IO 2 6 4 

1 3 A 0 4 64 
0 6 6 4 
CT7 6 4 

3 7 < 

0 9 6 4 
ran— 













. » , AVRO AIRCRAFT LTD. 
MALTON, ONT. WEIGHT AND C. OF r RY FUNCTIONAL GR 

COMPONENT 
PROJECT. 

DESCRIPTION 

TOTAL FUSELAGE G 0 0 » 

REFERENCE NO. 

0 0 00 

COMP.I 

NO. WEIGHT H. ARN 

0001 RADCME 
H mx~rp.—rrnrE—STHUFT u » E—r 

0 10 0 RADAR NOSE STRUCTURE R N 

FORMERS—C—F 
A FORMERS 0 B 

HEAVY FORMER 
LOBER—!.. 0 N CES 0 N S—F 
INNER LONGERON E » 
BOTTOM—1 0 N'T» £ RONS—£—» 

LOW EH SHEAR P A N F l 
LONGER 0 NS 0 

LONGERONS—C F 
LONGERONS C F 
LONGERONS—F—O 
LONGERONS A 0 6 
ELEC T P0 NIGS—FAY—STPUCTURE 

6 f> 1 7 5 2 0 f 
DOOM C 

3 H TOP LONGERONS F F 
DTTCT—c—F 
FLOATING DUCT 0 H 3 0 1 

—CANOPY—ARCH t R 

11 f-" PORT f f.—n o $ E—u—c 
ONE* BULKHEADS 
EQUIPMENT—8~F~Y—STRUCTURE 

59 WINDSCREEN 0 0 4 1 
S E ft V ACCESS D Q 0 R S nrd—P N L S 
DORSAL FAIRING F W 0 
I N T E P: U E D I ATE—FORMERS 

1 0? 35 6 46M 

MlSCELLANEOU* 3743701 
TST4 1 « 3"8Tc 

2 9 U 0 1 2 0 C 
7 07 4 ^ F SFTC 
1 27 3648,5 C 
0 17 1 P6 56" 
22524394- 

5 ?! 9 ^1767 

ARMAMENT trmr—ROOF 
BULK PEAU AT FT» 130 
BULKHEAD FT 

ENGINE T U N N E l E TT 
FUSELAGE FUEl TANK 
COCKPIT—F t. 0 0 tt 

FUSELAGE ASIC—STRUCTURE 0 T xra xrn 





« f AVRO AIRCRAFT LTD. 
MALTON, ONT. 

PROJECT  

WEIGHT AND C. OF G BY 
FUNCTIO 

COM 

DESCRIPTION 

DORSAL OVER FULL TANK 
DE ELECTOR—S H ! E L 0 
SHEA R PANEL hELO N A V ARCH 
F A ÛK V U U N T $ N f-fllj- "C TORE  

X E W R F 

REFERENCE NO. 

i 0 1 
OT 
0 1 

oo 
O 0 
oo 
00 

6154 

3 5 

COMP. 

NO. WEIGHT 

5-4- 

5T 

4 1 
TO 

ENG ACCESS BOOKS II 
TUNNEL—F t Xf 0—R—F  

5 59 
err fro 

9 3 
TOO 

SKIN AND INTFKCOSTA 0 1 00 759 
TA | n I H C 
F 0 R M E R S 
TO N G £ RON 

UNDE K—RHODE 
FIXED K F 

T err oo or 
3 010069 

s c BEAM—FT 
E N A CE L L F S 
TTC ST f H G—%T 

xm R- 
R F 

T or oo 
o o 

59 
TV 5T 

5 5 
TT 

1 0 
TO 

REMOVABL 0 1 7 1 
C N T T?—STB 
MISC I T E 
trr-G—B H K T 

try—ir or fro 
59 
5T 

4 9 1 
TOT 

M R STRUCTUR 
5—S t n £—orr t. 

0 1 
or 

00 
TO 

5 8 

FORMERS 
L Oft P—FT 

LORES 
TTTt O 

Ü 0 1 00 7 6 56 
or on T 

74 

JOINT 
J OINT 

F T 0 C F 
1T ~K -0 F 

0 0 
oo 

7 8 
TT 

JOINT C 3 0 3 00 
J O I N T—tr— 
FUS JOIN 

"D R 0 P—r 
T S T A 

TOT 

TN 
STRUCT A 
T3T 

K m; STPUC 
T ENG ACCES 

5 0 
TT—a— 
WO OR 5 

Tnr rn u r t u R E—F—r 
ENG RAIL 
ro eKP r t 

S ATTACH 
FORM f RS— 

TO FORM 

or ST 
00 8 2 
oo 
oo 

ST sir 

oo ST 
00 
oo O 

5 
TT 

4 
TT 

TOT 

TTO 

DIVE BRAKES 
D I V E BRAKES CT 

0 2 
or 

oo 
oo 

o o 
or 

AIR I H T A 

AIR INTAKES 

0 3 

0 3 

PILOT S—rvro—mm—C A N 0 P I F B 

T6 PITOTS CANOPY 

TA T t G A T 0 P S—C A rrV P V 

or 

or 

or 

o o o o 

o i 

oo 

or 

or 

00 55 

tm 

OO TT 

or 

1 1 7 

ITT 

7 5 0 

7 58 

T4T 

2 4 2 ( 

TOO 



WEIGHT AND C. OF G BY FUN£I,.9î,AI:«.5OUP REPORT NO. 

SHEET 

COMP 

NO. V. ARM H. MOMENT WEIGHT V. MOMENT 

413841310 9 7 8 4 4 6154 
fa !' 9 9 6 3 

0 7 19 4 8 0 0 1 
10 3 0 h 4 

38677366 
JCÎUWE 

6 5 59 
*0-0 7 5 0:7 7 8eU86 

o 39:3 2 13 6 9 3 
6 4 413 0 3 1 3:7 5 2 7:6 7 

0977990 
17771*4 

010069 

9 0 0 1ft 8 3 9:8 9 7 1 6 4 9 
9 010 3 4 9 1 7 8 7 3 3 

05 577 664 0 1 
6*tn5 6 

74 1 6 
534 57 5 05 4 03 7 97 

18 0 2 5 55 0 0 8 5 5 

4 3 5 0 0 4 86 0 0 5 0 0 
2 9'A ■;« m 0 6 ' H 8 

1 0 365 743 5 0 
fT 3 6 6 5 

640 8 9 
0 3 5 0 0 1 8 7.5 0 
6 18 6m 687:4 1 

3 9 mu m 0 7. 3 9 1633^ 

8 0 5 7 1 

508 8 4 
9 8 1 0:4 

7 8073 0100 

7 gü 7 3 7 9 31 5 7 58 H 6 

A NOP I [ % 

5 2 7:0 3 

6 2 e Ü-8 1 6 6.5-0 



AVRO AIRCRAFT LTD. 
MALTON, ONT. WEIGHT AND C. OF G BY 

FUNCTI' 
COI 

PROJECT. 

DESCRIPTION 

UNDERCARRIAGE U P POSITION 

r m—u N o r u c A n n i AGE—xnrxrv r 

T~H—UNOEfiC A NR I A ft t 

#9 MAIN 0 C 000 fTS FAIRINGS 

USE UNDERCARRIAGE GROUP 

10 0 NOSE UNOERCA RR I A H t 

REFERENCE NO. 

4 0 O 

4 

4 

tnt 

oo 

tro 

trr 

tnt 

02 

me 

oo 

o i 

00 

TTD 

CTO 

tro 

0 0 

0 0 

COMP. 

NO. WEIGH 

91 

■9-3- 

MS w* 

3 3 : 

33 : 

NOSE U C 0 0 0 K AND FAIRING 0 2 0 2 00 2 



n 3 a 7 n mr3 

8 3664 n 8 o? n 

0 6 7 3 7 7 8 5^13 

7 8 5 9-8 

01475 

9^34 74 

T7 6 0 1 "4 8 s^^rrr cm <rfT2 CT2 

34 38 3 

0 0 00 

REPORT NO. 

H. MOMENT 

SHEET 

V. MOMENT 

0 2 0 1 0 0 2 % 0 U o 170 3 3 3 81 

3 3 3 81 

2 4 8 8 2 3 54 ; 62 2 4 

2 4 5 4 

00 

AND C. OF G BY 
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