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This report contains an overall analysis of the C 105 Centre Fuselage
for symmetric loads. The structure considered extends from stations

255,001ne to 485.001n,

Stresses and deflections due to unit loads are predicted from a strain
energy analysis based op a method developed in Avro Stress Report

Gen/1090/336 which permits the handling of large scikle problems.

SPECIRL FEATURES
In all, twenty three loads are considered gs acting symmetrically on
the component. Of these, twenty represent inertla and air loads, three
Join the wing to the fuselage, and one acts as a Gummy load to permit
computation of the fore and aft deflection of the tank pin at station
485.001n. ,
In this solution the redundants totsl seventy one. Since it it
economically impossible, even using the present method, to solve a
problem of this magnitude by desk calculator, as much use as possible
has been made of the company's C. P. C. type digital computors. Even
 then, the capacities of these fiichines-hbs mede & further simplifiecation
desirable. This was achieved by partitioning the structure and solving
* four sub-problems. The results from these sub~problems are then

combined to obtain the finsal solution.

This combination 1s effected by adding the four deflections from

the sub-problems and operating on the combined matrix to produce a
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relationship between the applied loads:;and the joining loads. Using
this, the final stresses and deflections can be caelculated. For

detaillg, see section 5 of thig report. |

In order to prevent waste of expensive machine time, all calculations
wore checked before the necessary data was released to the Computing
Group., The Computing Group checks all of their calculations. In
addition to these checks, all computor calculations were apot checked
by members of the Stress Office. All checks indicate that the final
results are mathematically correct and with better than slide rule

ascuracy.

REPRESENTATION OF STRUCTURE
In order to reduce the mumber of redundants to seventy one, it has

been necessary to lump the frames by twos, with the lumped freme

located between the two. The frame at 469550111‘ is considered separately,as
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are, of course,the end bulkheads. Then each lumped frame 1s represented
by a shear panel of equlvalent thlckness to provide the same strain
energy. The load (in kips ) transferred to each outer wall from the

tank is
0.131 238 T for one frame

0.262 475 T for two frames

The side wall and the fuel tank are both represented by two booms and

a shear web, following the usual lumping method.

In the duct,seweral stresses are associated with a signifiqamt stress
quoted at one stress point. Both the bending and warping axial stresses
have an assoclated shear stress. These stresses are derived from

redundant loads acting on the duct as shown.

In sub-problem 1, the stress pattern 1s complicated
by the shape of the duct. For detall stressédng, see | :

section nine of this report.
¥ |

In sub-problems 2 and 3, the duct stresses are given by the formulas:







ANADA LIMITED | REPORT NoO 7/0510/79

A. V. ROE C/
TECHNICAL DEPARTMENT (Aircraft) L g _,3'§I
W A = = = - ——— PREPARED BY
| Ve =]
¢ 105 Centre Fuselage | _C. Ee Burrell __| Dac!'55
DATA OBTAINED

Stresses are quoted for 163 stress points in kips per square inech for
a load of one kip applied to each side of the structure. Of these 163
points, twenty one are duplicates due to the partitioning. This provides
142 different polnts, which may be used, if necessary, as a basis for
interpolation. The load at any stress point may be found by multiplying

the stress by the area shown on figure 1.

The set of pages of section 15 give all stresses dus to all twenty
three loads. These stresses are arranged for computor work as a matrix

( here designated Sia) with the columns of stresses positoned as shown.

Deflections are also given for each of the twenty three load points
due to.all twenty three loads. All deflections are given in inches per
kip per side. The Set of peges of section 16 are arranged for computor
work (here designated Zgy, OF EY interchangably) with the columns of

b ab
deflections positioned as shown.
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USING THE RESULTS

Initially, these results are Intended for use in an overall anslysis
of the complete aeroplans and for detail analysis and weight saving

of the component.

In the overall analysis of the complete.aeroplane, the various
component straln energy analyses (Centre Fuselage etc) must be added

together. This method is described in section 5 of this report.

For detaill stressing, stresses can be quickly established due to
actual loading cases. For this, a Q®® matrix expressing the quantity

of each unit load required for esach loading case 1s established.

Until the complete asroplane analysis is available, the following
procesdure is recommended.
1; For each loading case, the air and lnertila loads should
be distributed to the load points.
24 For the forward wing pilck-up load, use the loads of the
Tank 3 Analysis ( Ref 7/0910/8) distributed to the unit
load points 1% and 16
3. To cater for wing deflections, the deflectlions given by
the Wing Analysis(Ref 7/0510/2) should be applied to
bulkhead 485,00,

In using theseresults, it should be remembered that bulkhead 255.00in

has been assumed rigiq, pending further investigation.

Then the §1% matrix (See pg 3-5) 1s post multiplyed by the Q®" matrix

to obtaln the total stresses at each stress point. Detallss of this

_Dec'55
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proceedure have been established and are known to the Computing Group.
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To speed the aeroplane analysis and the detall calculations, &ll

results are already avallable on punch cards.



>4 L paa

5

o

TG0 %
R
{

440U

H589

d 3§
D10

&

21671949
A‘XI(J:‘ 4
éjujﬂfh
1823
1'997.900
2652800 %
83400

142

(

522600
8813
HOOC2T360%

=4 ! ¥ 3
MU A DTS DERANTO ID A
¢Y~b9§5J311((f9)O (S RYs ool

N0 RO OB O N O D v (0 O
)97&001f347b€9461\\bm
49)811)1AQ5147?6 =L~
T o7 O NN O Cx oM g
o~ i e B o~ =t o]

&
-«
T
v,
£y

18380 (

-

,M t I i 2 S
>+ SEBR o ¥ B NHMEOD oM ST T DO o
(4% (o T S TOCTINNG DN TS i C
"G 09744?1%F7464b 5076?
=i TYNNUNDDS AN DS B DN D
 04C G4704510021?79904u1)5
3 MDD TN AOCHMND NN o0
@ O o BTN W st B . .
i 4 o~ L et

.

™
-

=
3
o)

2586600 =
132
259000
490 3300
184438
9678515 %

926200
2039287

]
1u

LaBB 4O

254567890.1?54567H90.1?345 01:34&36789 (oF gl
1111111131323292 5333‘333L o




147 4 £330 5%

* . #
Q9 O
&~ onw
D O
DMAQDw
OO W R
it~ ¢

s & mw ®
el ol SRR s Ee Yo fo o Bo
906187&00&030
HN O HD TR BT A
OO C -0 D <
G0 T T QM RDM

AN oY IATD
i ToH T DOM ittt RN
— — - ) -

31 %

‘?50(\ 4 OO

'

90620
9
22858 ».
4200942

a4 6

256185 w
®)

L]
<

1&0570u°

2382807
9647928 %

5685 9%

15150004
208545 =
50 TTYG
9206487

61

S SN o owall TS * %

S Q QY 0 Y PN DOLOE2D
MANULEDONS DGR D HAROC OO
S B0 o B C O N EN T O Do h e
ST INL- D 10 o Tags O I~ 510 O D= 000 0 H i D
MO AN PO R A HE DD A0 DO T O
nﬁhb o fol ...J,, NOPSTE Py wfﬂiMB

79773
1D 26B7 %
$01604
60461 %

3
o<
Qe
O
T
™ L
~ &

.9 o0Q 0

% %

o o» E X TR L # 2l E
OAHRXDIOID " DML AQ NMRDR T OQRNNINCIY SN IV ADA oD
COMM OO MDA NN TRE NN ADI-E- & &S A0SO £ v
COATVORD ONTFSCMNN DG SN LERC TN T A DNOY
PHATINITH ATDOHRAT OO MDIFFTROO IO THCACAD IR NID
VAR QAT O THMTINNN I OT T CMO NS DAORPI DTN TNT D
CHHEANNGD  OMmom I MO > MUHETSMNEN0QT S IR OS
T el ity AL il WS, ADRA R = a0 5" ol MR R P, |

204000
48652

2207569

1?54567h9019§4567%@018345h7&9”??36567899]23
Hit e SRR TR O ele 9




]

191484 =

SOOL %
>
¥4 00 %

A6BTHD
50
v 4

e
1
24617

-4
D DMy
= b=
DWW g
DA

s %

SO
S Rent 0.}
20 4
DN

O o~

OF b 20

l o o 00 v

=m0
w102

7949245

1 o627

¥ ¥

035552 ?7 . 1
CHITTMRIMNOTNHN N AR O

¢ AN N G v D WD v DI N

N NN e STRW N O

N TN Lt O N D

i RS !

a8 1 Wie * 34 ]
104b~1t.a34u(nc7314 XD DO O
MNLVN~QTDOCD 167,(,(100)0)00051
MU NTOD MO h;‘?‘r.,l:.vbﬁ{f)raﬁnd..09M =5 &
DGR AAQAH DT MMOEHAOMHRUIDOIC O ®
THMNELTDOMNNON FN . DTS D OB oM
o\ NN DR N N O O~ imants

Boow osw] e #  Bi¥x  » % »
FADEDYNDH YO AR ONRINHNNOTONDDSODD
TR AR OE AN ONT N v OHN CRC O C OO0 G
QETMDURIR D OVNREHEN TS AOONL TN OR
CHONANTCDRTEICHECTOQOIEGD TSOMNTARD
O ONOND T WS D DT T DD OM-0 ot 1) FXV A~ O
POITTOHEMY AR HOND wO TN CONRD OO &M

L o2 4 fariat et M v o BU AR R K o —Mne

£

AN TG DA UMPIUC - DNARH U T NG DA NI T OO R Cled N

et e e e e R0 TR O G O R N




3
3
74

Q485 =

OB 785 =
51.2800
2789

3910614 =
6294086

b ¢
29309082

‘43.0\“6&”,,55”
TOAMO et
D h o RN

)
<

322307 =

115786
356139 =

20

1208983 =%

t.}dd){.)l”g
‘
8118989 =

.:
-
iy
<
AS
-
~
i

7Wﬁaﬁ33

668880
298.22¢
56697096
8.0

p
)

5

¥ (AR, % L5 * »
P A M N DO R
CNCHOoUNSN~ToOOOK SN
SN B AN ON QRS
DMV ASNDOAYT A DODEH
P Qoo TD O
O NTUNeHANAH R W

S

22 40¢
’29],52?)(;.»;

S E 1

077

69

T8
232458 %

i

5  2iap |

HDD
o
W30 10 ¢ AN NV RO O N N M S D
DD D CN YO DA NSO BN CHAANH OB

< HEA,;?,D07555271’0232184.33;.)41
M) et H M TSNS MDD D NO N N AN
- — 00 v i lnbw; s bt AR o ! e m

$

29042
1582100 =%
6E599

9322010
145900
OO SO0 &
987670
480565

17839705 %
1851205 =
B1002

MY O OB T O (U $ 1) O DO G e 00D O Of el & M w1990 b DOTE ettt 1
e O et QI OO O 06 R O3 £ (O MR MY 0 21 A e e e




0"

¢}

807 39010
Y @

LA &

el o e DO S AR NNCD B D

SE M A NI CRADIC T T
CONT A~ 0N ARNMNMT TS 20
SDATAINSEDMNMAMOIHN O T AN WO NN DD MY
DEN THEHND AN A QBN T DD DN QS R OGUNS M MDD N O
SR ~edsrd NNV HAN WSO A-O0T PO
1 0 W M D WD e O ) Gl MO NG -\ 0

b 3 # % g » 5 3 L #
MNANDOY DDADNISFNNLITNINRNOOTIDDEO
AL NN TN DN IS OO O OV O O TIO Ia
ViR s OMNONROCTORO AN Hg e s
HORVOOVHCNT TR IONOTMNY 1.9 N0 0
T EMMOGD R OHEON YD O AN DO S WIND

NN &R ° NN T T MmN 1

N

<
)
-
6}
~
W

#

i
i
&N
o

143688
40375
51065586

% #£R _# . 8 2 », R
AT N R SO O R TN VNN OO0
OV OGO v G S B @ WU Mooy T OO Co
AN ORW O DD DCRTNBNONRCD TS
SOV FHTALCLCCINDTHNERARONDSSH A0 ©CH

DR A H OO OV RRT NN~ OMNNEO T e TD

TN HAON T ANOW AT A2 TN OO0 N

+f — - TR e e e

282300

G 3600
1067963 w
SV 3300

VDR CRNOTOO-TRAC o RN TNEE DA HNUMNMTDLC-VR SN
Hefgtrird st R RN QNN EEMmMMn MMM N T T T




60% 1 ﬁv‘u-‘f‘
P 56024
b 0

au-b

i 7 BLSHD
£

% ¥ o
@ L0 (0~ 20 ¢ DI Ml 2
N R T LI O T (O Y QO
,4911575636117531324
P HD N DR A AN D DN AMOD O
DTCIL AL S/ON-NNDOOIT O N
SN T OHIUTSN AN T OO0 Myrifl~
MY BN O - MTHNNND ¥

3

= & il

o TE00 =

2873960
191010

269.9.8.00
27T54314=x=
4090719
5306 855 4¢

L

2 » IR I 2F - ® #n *
e N H OO AN DT A Hrb TN DD
MNAT SN NOCHONANCAT-QODoION®
33.933777?1J]7564129089933
Mt NS>ONMACIHTRO T T VoMY
HNONMAWHEHNR SMYTOTODHT ~ oy
N4 iR T A 0 MR QAN NN Mg

e T a HAT
104400

¥
DD
=0
o5~
S M
4 £

o

1645148

*

288 2R * .
FOODOOPOVSO AL OTOTO SO D
O0C OO ot O aC IOTCL
NDANDITR AP OCHD O DD
NN APD D A D e 0 NN 0RO
IO T CC RN N O N NDN T 0D
SO ON A RSO . OHNT A
-t — i Y i g

31600
69 00D
543200
369800
165900
191600 =
403b0pﬂ
4b?oDu*

(

DA CH MM TV O OACHAMNTOOC DN OHEM T D DN O N
e H e RN N AR MY Y Me T T e




5 %8 % 7w

% 3
JOo0NHDTONDTO : LL&UM%hSBU?FﬂQ@OlVﬁUHU(h
ﬁDOPCQ?bU% 0 e b a» HEUHOCMCE Mg N2 NS oo WnE
Nl dsTcnacn uji?ﬁwviLQE 3513456144&556?27
5%;?&401J5 ,;)76))ﬁ33 CNHNDSN I N ¥ SO HA- OO
ﬁiﬂcl@5493. u¢42540 S AR RN D0 SN (NP HOT N
wHi~- " oAV MO nC DR HADM MBI OHANNMHE MM T T R

A J QI o aviar R o B i SR LN LIRS .0

! Ny | Ry
; L8 s

* #o B BT X B OB 3 BooBiws 8 & % R
OBV TODRNODVIIATDAGD N O RO L QL MNOVA MO0 DTOM
Qoonecd ﬂOalﬁ&?(?9939594u13379313761100001u
y - NP MUY S CMTSOCN oM AT VOMNNC Y
254( 51)&71a9U)bd7ﬁbb42U&Dl759591ugbdbllﬁyB
RPEET NN ONA 0 MOITNIPATOTNEE IR E-AB D ON
0 o 4 : A MY g By R A O e TG MY = N

* 2Hy » * L A * % #HHE R *u *
D000 0R" SRVOLITCIVUOOJIOTOVIODIVPIDOLODOO DD

O AN - S A H OO OB RS AN NROMBNDT

ﬁ59313174? DA TMATIMEOILCTOMSTDTCT NICODIDRES T pED
NOVIMNT HOHDIAM BT OTOOHDIOHSHY ST AR DWW OO~
T g TR O v T N W v QU S WMNNUGT T N~ N~ A A NNY o oy

= LU@?QUQQO stedulefolofelclekelnloioliicRaleioRe foinlnlo! tOO\DO)WOOO
&y
S}

7

~ 00

HEUN @ IO O T e WD O T O N M ¢ 100 TR O M i 10 O Of vy
1111111111?22?2?222?33333353334444

m




C DI BANE

2

s N0

B b b B AN P L
W@
F B o¥ R

NN HRO CE NS G-
o B *ad 28

DO AFET AIDD N0 AJ DU DD+ bt peh b ek b el b pd

L0000

DO BT A O Ll =t B

¥ %

o}
#*

A
FeR o
Pt COERZ T AN K

(PR

GO W 5

.

O

VST AN
Qo eien ~3

2
B Oe O LY
4

Wb
*¥ n %%

SRS AT R e

\
N
-~

N0
TR TS

W0 oS

W LUWUWND 2D IITHr RS
C (s i NN

=
o
&
@O OC ()

=

3
O D 00O
(e rabR o 0 N

— =
=0
o

L3

2

A

&R
SN DL I
SCORW=C

[y
SO0 O

h
CCOoOocTC

SN HF W WO U R NP WS N BT
s
S50

DN AP O WO P OO O

&

)
1
1

# 2 80

* &

%

A

Tog- R
E<3 3

¥

Of i <3\
o 3

DO DE LD OV B4 |

BT A NTTAT AR ATCH T QW Ag

e

AT ONTAC

s
.
-

»

q,\’
U X

AN =
e
v

“~d

ad Ld e N
0o«

Ly ONAOHRTHEDmDWIIY

8 =N

N

BWGE WD
[0 O

N
tab g S e 3

N

i~
Nt

D o O\

O DL

>N

J O s
L AR SR O

‘,
4

el Bev BiVR ¢
e I 1
-3 £ b g
JH D I

5.

=3

S RV
%

7

L1 \0 O
W Wit 2.0
T alw &

2
O O STt

Qe
L

O

(520V ol « SENE N
DO WHE DAL OO M
N OO T DUMS

=

~

‘ol ool NN

—

-

N T

r

o

.
5]

¥ {¥N

)0

gty e




7199 %

19

FfiN TR OM

10 WA O M

oVic h-Oonn Y
Rt~-D=O O~
oo/
B MDD
F w—Nge

4
23

e g
i
-
.

o B 2

5 9
938

<

461600 =
2

5403
o 2o
41

»T0 2800

=

1

39 300GR1

383

<

Ve
-
\o
o}
Wy
e+
&

1
’ 4
-
33961

I

3 »
o} o B Baw

= b= e~
e O

w0~ WY O
v O Qv

Q =

Y100 %
1300 %

3490
L4600 »

10000 %
L0060 0

SO400 ™
} f C)O ¥
13500 =
TE8H00
54900 %
48700

* F W #
DO IZJO
COoQSCC L&)
DAL WM DINT O
o 2}
o
N

", OO0 »

D0 04
ot b?a)lnu
N L e~

50500

1683204 %
196400
24 6400
164300

o
o
oA
P
b
oy ¢

253000

o34

MmN

N Ol T A O DACHNMT N URDR CIRUME D C~0 el
11L11111112P?2?2222?333353)3354T44
!




3526

i M TN Y

173000

#*
2.0
SO
O
Sl
v

e adieotte oI Fow

%
»

4 & % & B
SRI R RO 1 Rl ke
ol Worove o (G Vo B Ty
G 1A DITHR OV N
N 10 G AN
M3, D N
TF DU AL

D000 82 %
2332272

]

¢ u a8 a3 & BT iAo W PR
(AT ARDOCBINN NIMS SIS GCENADDTIDO
HE HHANMNHT HOF DA NSO TCODOC 9
COMMCAIVBTCANRNTTOANNOQUSHENSNACOMG
NECMNEADT A CCCADRRNIN Ao - n ot~
NAAYTHANOMIOCT T TAVHATENDD TS ¢ RO 0G
wi 403475ab554?4oUBl&Q]l?JUSQ

{ (VIR I = o v - - bt et

140582 =
31‘{011(
Y2 T 7 4

-

8 & #

OV IO
QoL L0
Oh D C DS Qe 0

;ﬁnti(ul*

OV 5t M S 20 o LT o8 Owwr ¢
N

)%
At
x

o Pofolte oo - Yol ofo of ol
OQCOOoRO0CACOTOT Ly
0057003479671816

{ )35&4704959090592
INW B OB TR OO ITRC
A TN M0 N e N

200

»]
£S5

S2700
£91 C Y
40900 =
-
7
97.5(

216 Ot

10

6 2
28600
321L8000 %

<4 4700

YT DL O N Of v YIS B~ 0T Sl M DRGS0 O Ol I

o]t ot e e e QO O O Q006 D0 Y O8O0 eI G Y 0 MY MY RN e i T o

3




16144n@5

27.9100%

) ) &

2 30.0

i ]
20300 =

5400 %

MM O~-

GG QMR- 0
O OCR- R,

AR o R ve IR ol ot i g £ e]

HRNOTE B AT

& £

w2

A oty MLl S|
o L S S Vo B
O Ot O 0

188080 5 %
100/un?

o &0

L o
0O OO O AL

3

> Xl 6V an(?,U.Q, f
S TOoN Y
LD+ TLOD T

D W . MY
*

186429 %
36R82=%

et

"

25200
E40U *

12400
1 92Q0

* 3 * ¥ B R

2900

S96D 0 =
2760 =

31600
59000

26 6980 m
96508
49200
178200
80900 n

&Y ] o b

17
IEHR2 =

i

2
v
Qi
BID
o4
Sio
|

5528 %
eh 1444w
E

473

; * #
TWLHNDOVLO O
vOuOOUQOOO
TGO~ ONS T

a9
EN

1D N O\ P 1D W O B
Qi HNDOCH RO NS

13515208)871
(ot R o) i -

# 2 3%

oD VOO0

coc o0 oo

5 ﬁ..)LJ,OS,Qﬁ?Q;{?

s BT R To Ml oo Ko Mo Vol off o

HHATOW AN ~
wd

~
<
~
o
D

5 # 2w

oot oadGpoolcocoaicadbenc
U(OOOOOOOO)))OUOOOOOQOOO
NN O HONRN DRG0
4(59(518121714316}?14542
(8b7an ] O NEAMTMTATAA DWW NDO XN

N -an o ) x
i

NS HEBTN VN ERSTHUNEOLNTTRAC AWM TI00ON 00 Sl i

i 11111.,11112220&223?~0~r&555335353}44.4Au




“‘Ju((“
19 30 0:0

572200 »

108967¢

1089387
1056096 =

L & » 5 4
SOOQEOOTCVODTITO
QOCCOoCOoO0TaOC OO
NEAMDO OGS U D
GrMS UM CICGNEOM S i ne
40019735343420006507?7

{0V Q0 vl QU3 MY It YLD ) B3 00
Ny

Q0 =
00
500
00 »

Q0
500 =
900 =

78200 %

»
-
o~
<
o]
5o
-
Y
“u

ST NLSHM

20N DT

gl o BAT I 4
i

18800 %
24400 =

3
A0 DO

DT OOV C

7,10
188 300

25000
31000 =
FO6OQ U

41300=

1
18688300 w
et S € 85

¥ 1300

R VNN T M SN O Ot MM vt 7 00O
A o -t -f L JARS |

S M ITVEN VA AN T~-DH O NN ON TN S O
1,111111111?223222?2?3335335333d44 <




)

4 20
§
9
10108454 =

O d
e

733w

IRYTY %

54.40
5141674 %
94BB430
LO9RGHT

> 6100

.
(=

54 200 %

4897063 %

70 204
126330 =
550

o 3

> 6T D74 4
9
)

1407500
2
1811

111841600

A,
IR R 7

&

%+ - -3 »* #
OWDINTEHM RV VE 0D
Q?w770b65&9052 T DA
LW DOMCD RN C i D T O
O DN NNDSNR S IND O D8 et ol
P N O D0 N O N C G Y
OO R N M £2547(353
>~ ¢ Y ot O <l T CH v
A i w - T

348

28000«
L 85 98 GO
656526

1915000 %
o0 8

2395795
3669831

B7T12200m

AR o o i B

=
&
&Q
(47
¥ 4
o

~

% mn #
2 MY 800 B et NN N G DO O T
QN CAN AN AN DO
S ONE OTE~ 30/,4\,0)»
N =TRSO 00
DD € 0w Db~ Ullu L O (
o LY A S oK el 7

x

3
v

o
) 6 BY %

501 6 (.4

G0 6461

[ A

\

1255%
9409z
695872 =
4178527
27780

600 200
29 5000

1
B

L N » * 2 % % *
S XNMNDE OO NN NSe 00Ny
O (UMD o Q6 030 M DEDOHO D P~ D Es I~
DB P g N NS
£L4(b7j044ab9J433456§6
SRR B e B Fotl, oS 4)/51415729u1304&410
O v et [ T DR O MDA NANRIOH A NO 0 T AOH IO
v s o A na bt S SR o D W C - NN
$ % i s

H Y

3.
<

e |
ol
(tyhh

/\/ndén(cL
D YO © Dt

314252 %
2835499

204000

22075
3049078

AT - DA BN N QDD 1?543(789&13345(‘Hjiﬁe3
X rflrtet v A o vt ¥ A 2,).n.urzgzgrlzl)«jwﬁj.zjwﬁwﬂ«j? Ay - g




E3 % ¥ o *
SO A OL IR DN LT e
NL R ANE MO N OO
St T O AF OO ORI MY
A HE A DD
U DA DO C O
T OHO.TINT O
b s SRt A
L

4374499 %

747 Q966

= % *
DIMIN OV e SQYOMNY
DMV NTR>- YO M
fadéb.infro)!,
N A YO A DD
SN MMYg 91677;dﬂ1)l4
SN O SLRAINO DUt
Yo Ts] O~ 8 [0 I 179 B 7o T o

388
FNII+TDDLT O RN T Y NI LN A=W TORTODDON
NS oOinvy NI~ O b SRONC AP UBRCACEOND>RTOOoOWIS

VIO HND 0 0 COUDNNYOLOUM N O dCMER e
O TR D R Y ANC v P . dis DM AT OTMIND-0N YL M- DL
QP o o D D AR ¥ @ ¥oi 5w > SOMT MNMNACCH A 0DEC
] b T S L i X ] " o = R eWy LD A e

250900

* 2 W B * i &l o
SHERUNMNCOSS O80T
bal?OQOBOOUORO
oUW~ ey MT > D
EeMIUNDOLO SO T D
Cle v & ﬁ...f&b)ﬁxﬁl?b
Gle o~ aUO;?‘yQ.lll((

Q 4 £ e~V — 3
3
o

P

IO N D DN D

S NHCCUDC

i S e vl a ST o WavE

Dy~ Ly O

N Ccowwnoma

N SMgn o
e

BT ODET T HINT
0T MO S AT
Uy 1;27 Q& 2 ﬁ.
N DTSN

NoHRHATITOTO
L DOy - NC

U 470 *

{

2658 4
48 3930 %

Q
%Nﬁ?dbt

895 371 %
69 T2852
Sonlw

B 590
1 83 -2HP9

3
|

14970060 %

«
4

b — i v
*

\ Ol T 0 O 0 O i U R 010 76911354%&7890?23
AP AT QRN R NE KRN0 AN NS0 siees




» %4 % @
(;0;1#« ,\vaws O Dyt TR AN AG- 50 PN Don
o QAN .,hr/(,nﬁx.\)u)u,b((.m{?»awif}(
A6ls. Ba (dnv[{rtnlln/ld&,v}dtj N W
T v SO Ny L e Do PRI O [ D NN O
WHNMMN TN IR« DN AT
MO ITUR TR/ T T, TSN T
4 MO WY \CUNE 4 T e

Bl LA04
5268600 %

2449 724
awaﬁlé'

-~

ot R g T i
D T D OPT GBI AN G
DO AR &) M1 A el w0 R 75) d?GGOUQﬁQd
G- NG DO A DR N0 E DN a ©suis MO ) SO O
NGO AR E s 3 1) IO 1 N J) 5)|31(le4
L0 0 % el T 0D G YO Y e (I~ Oh O OFOMS U - (e 00 D &e
TN RN i T VE | e L 3 £ C ) 4 <4 AL e Q

3 o9 Kud) K b < 4 » £\ o 3D i YN
‘ \.\

785 %

4 3

%
=2 2
o o
v- 87
iy ]
4

21546560

"
u
¥
%
a
i
®

g wp e % 3wl # & na % ] #
$i§$$5$?3®am¢$5ﬁ9%&?34§3ﬁ4$4$73@¢6w7i
RO OEROML T AU DDOALMEA MO AHE COLNILDoIONT
TG ETFoNVOTNCTM DI NG TSI 050 0)799/
p§sj9fdabq6udﬁbBJe$sk4?3356%1517fi¢1
o SO D M M ST NI D0 M D A0 R O N T e TnY
e P e ¢ : R ot /s BV B R0 M

t
24
19469

Yy
b
-}r;(“o(‘)u

60280
1LY960

TO20
bl.;j’;

<0

-
A &

#ia® 3w u LI
> DO ODLO OO
coSocoTheoooL T
moaoatlTo BT ReM Yo
AR o hap 112 o 2o SER B ol Vol ot R il oo Y
oo~ S 0RO NG D
o g e
0L -

i
¥

3%

) 3
]
@uv

, HR 0L

B A
(i(({&(\ﬁr\

NN OOl

(.).ll,hl.)fh.:
hed WO O NEIOQ
o o] WG HQRNST

3

s

7O
400

F GO0 %=
08‘«“30L/

58900 %
7
3

g
P
8
3

463000
502B00.%
334200 %
G3

1;.5..9\‘ BT - fRA FAR AT D OO+ PR O - DO -0 P AD B DG Of e+ R 53
At sh vt o o Qojoe a2 b z?BZEPBSX3553,3334?#4




* ¥ ,‘, i % B ¥ & & 1t #* 2
DD DD ui.Txl,d brm: &T.Q.Jmflb BB v fier fven tvvaixt#&f
OO - 000 ’ ) 3y & AT TRO MR S £
To BEe e o Boh 4 0 &) IR 0~ IS DR 2 & 77

R o B o
MO CR T o)
c

e We ¢ >8]
! N O LT TN S <
43 L oS & Voo P o WD ¥ e B ¥ B8 e 5 “ X o
pe g

“
Myed O LB DL S Wiy v N

v

< ¢ & = 4 "

A # #é.. ¥ % % L
G-I O Ot 2 Pl GBSO D O 2
D= HTLOON AGMBOTRNC O OO~

Qe MO0 DS T W DM RO N 0
VGO RN AHNE AR G MDD N0 D Cun
L O o vt DB 1A RV G DD © AR O ThayRie

IO S0 T § PC N QA O ries WD

i

4
e 8 Rk A o 00 LD 0 0y

3% * %8 Aok Bl S N W e *Tw W %
pUGrulmw T T OOOIITOD O OOV
af =¥ Lo follaf otale lotaf ot ol ol (afofl - o Ynles ol ole jo
ﬂrycv))«af.)d?,uu FEMADNOOCNT SO SO N D
MDD AN PNHND-D N COD NN T VM DD
T 5] MY OB TR (2 o O ¢ ovn B
i 4 i NP =Y

{4

on

&9 0

26

54 20 ¢

* # % B o ¥R B # % % % WY #* &
G OO OO0 ON I O 00 DO NS DO TSSO T I T OIATOD
gooocsooc ¢ .,,OuﬁOQOGODUUUOOOﬁGUOO(OhOOO(O
MO CAROGFREREN OAINNYNCHDAARY T O DNV I~ DI M A
NTE T DN N DOPNOHNI D OLEE CTORAORT N N IDW NN
QO OO @ NN BINNNOCMONDO~ FOMMOOHT =HENDMMIMGS OO T

L R R < R T S BT e Nl NMms 9@ e (R

§ .
&

L v -2 45 I8 DT B et IO A D L - Dt L MO DD DB AL e A
lvlllllllllr.rd,d?ndzeii vl oW W al a R ol oW a® AN AT 4 L0 - o - N
{ 13




% # 0% 2 -2 % ) #W ¥
e o - i P VLt e
SOENNTHAN T NT E Mg O MNG YO D
e ol ATt o Mot oR il s Rt o Rarih - S Sy S RTy
MMl T8I + B BV TS & olls '$o W

o, % ™ x

o~ \& -

D1 T 31 ¢
35007290 %

oy e ) i

e

*.ﬂﬁﬁ.* -» - bt A 4 =+ # * ¥ 2 b2
DR -0 20 ) - Do D T G P-4 -0 DO DB DO
TN MO OAMNATCHGOEIA MM CDOS 2D
FEMCNCUOIDE {HNLIMNE I ONDT TGN 0T
BUDC T A DM M \GORIDD S0 H DD M DAL

_ DT Q00 0NN A DM DD il i

FOROSNDHOA Qe GInet DD

t+ i y Wa,.,wiﬂl &) 0 ™~ P e B

~

2 0S

RSP IR

4 4270

SEEH00

371

@
a0
)
c
&
T
T

.5 8529
390769

b O3 E664¢
1u. (i{'\’:\

-
\ N
L &

<

4
4 &

WY P

% Fi® % R 2B #* %

DD DTS- TR DO IOH OO IOT D

e folofelnlefaliolalelolelofsislefeloale

PLONUNLCT AN DT Ot~ TR S0

HOoNN GRRTINQ ONOEONT

- R W 4] VN QAT S Vol
4

5600
23608 *

EE T i@ R wan G S

Rl B Be Be Tx S e B e g g o e Lo e o gl Savger e B LS 3
COOoOVCQOLCRO/ITCLOSCOCOCOOLT

4 RATCCTHOLN A HDE NN DG R UE DR 0T
DN NI DM TNR-COAME-MNTIONCLCODRNEN
MNONHNOMOIN ¢ M QIO B T 7 =t MU0 O\ N WO

N -y Lo N ~ e | o ¢ 0 ™ ~

2 O

RRU06 % |
164830
1320

2002

O NP 0 N Oh- AL R NS D0 N Qied LN OIS BB L e O 304 A0 Do - OV S 000,
1,111.1.. 11.1112W~.2 8\8??22Ju?ﬂ\m}vJ}Sﬁ.ﬁzvuj.} ,ﬂmd.d dv




X\} -

DO I QS0 s i e e e e ok e e

B S D P O O b G N SR AD O~ O B e 8 M OGO R OOt R W F DG IR Oy T ST
[

s

A BN

BB A NG Gr e UGG G GG ) 0 1Y 0o B

fﬁLl;,i

1;@
) ‘t'
400

a9
0
10 Q

0.4

O E

Y o

>
?

o ee
&%

-

(O}

70 l;)

*

%k B

&

* K %

LED?P

5500

400
50 ‘I

=g

60

1300 »

‘LQKH,;_J
4600

o |
.)(f,“ l&i)

4 35

in

-

y

-

\*
B &N
S D ST IO D €0

FE BN ars S

-
y £

N o
n 0 DU

(€
o o §l o

¢ n

A
» &

SOD

-
L
Y

400

-

= O b

~ B
o]

¥
- L,

~

®
A=l A D

N e O O

SO0

SPSPTUOE S

%*
‘»‘r\:\zwéc
Ya¥els
i ¥ & &

o~

#. % #w
%
G =3 BOLCE

o)
d

ATE '~
Nt

~
-~

y

B
~
& Rw Vo]

w

s
2
—~
o/

2

5

Q0
ER ETRRXER

Q QD

# % ¥ 8
=8
DO L0

~

AV ol o)
oy
- L

L2

¥

Fhda
HMAEIDWR DA WUB I NED

-

po,

T
&AL

PATNDAWN AU
Ul

WO LB OCSOLURVARENHERAGRONANYD T

OO0V TOODT

S % €8 0¥ 5

vt I T

& &
=
N@oa
s RN S QYRR

* n ¥8

O«
O ¢

ye
o

<6

-3

P SR

= Rab SiaBe | o
%

-

A
& % &%

W

%P8 4

Y
L)
4
<
s
5
&
¢
1 ﬁ‘
v
“
5
4

QAN

el g




L #
DI DT DO -0
,:.)u\duii,..\,,(d.huiﬂww./\\
PO SN G IS G C M Do B
BE e Qe P U g
OO0 - A DRI

+ QA0 e B N
i

% * # % %
EES AT R IS e DTS
COCOOODOOC QO COQOL
MO N nNIC o O U &3 VDN O
T TN DO )ddh,),hﬁaﬁbq)nrfbu,@v)
D O G DY~ v > ,,,Au)wadQ\Uj)udw)uoldJ)vaw.d
3 Lo R ) -d MU ~emMmD o e

- 0

S 40

210

) 6,500
700

)

147800

8
9.

1
=

PP

¥ “ 8 BR #* R W
UOQQuquUUOQQ@VOuQQO¢OUQ¢U@
OOUCOOOUObOUOQOOCOOODOOQOOO
CWONMGLN o~ OO BN DO~ SO~ NOWBm
N OO~ VA LCND T i D bl e To e B R o )
i -t ot aef O RV Red) f

2400
11000 =
906

¥

i ¥ % ow E & 3" 3
,n@&@é@@@@@?ﬁ&&@@¢¢@¢ﬁ@@@
: 5‘\(uOQUOﬁUnUOOOOUnUOOO
WICHONTH GO TN O N it O
™M RO SO OO ¥ S N o
DA IO O O et~ 0
—

vt RPNV DD A S QAP R AT K- T 00 19 0910 18 D0 O Olyyian g LY AC =20 N vt Q@I
lfllillllldv.v,582.9383,»,,55335553;334 TR




AR % %% HRE 5 R
B L Y e . R B = e R s
O QD QN O M8 WIATTIO, i s

8NN O N M OO0 TS
A ORI AT DS T TGO

o DS WSS Y Dy 4 oF B~ QA? & 0w 03
T

UL
"

n L B bl S
s

RIS i

‘i‘ﬂ 000DOD

£t % %2l 9wy Al ¥ . FERBE BB
3OO ; @2 OOTRII DD DOTYO DD SCOIABGTOD
00 D00 Do S oCsc0oconbocon oI E oo OISO IVOQO O
LY 0~ 0 w5 O { 4 0T Wit~ MO DD H D fnll N RTD I v D MY O )
B § o o 8 L QAD DO RAKNNANCINRE OGO DITH I DCISNN0 0
[halits Eual 1tw55275450417?151\)3 Dvd v e T
vt vii wf Py o s et 08 O A 4
- — —— % .

2 o W Wie,

8l awen 2R E wm9 s E R

whtUQC@GUU¢0)OV¢®UQW@¢@0¢C@©

SooQOOdGooouA0OCOTTOR0OC 0 SEOIC

DV HANEONO TG RDOTOE RO AN D0 DD

MY ed VAR AT D Do et WO D TN N S IR - B
—~W ?

» ] oo o= L& * Fi4 5 # L S e L]
D QgO?Q.’VO( P - %).V@ﬂ«aﬁ.@gb HDD
CCOo0 DOCUOOOOUOOO\U({,{UPOO\)Nn.unu,{ QO
55572UQ.»4~043 4_718312% V Qo O OO 7\‘1“‘.,.(2
NC N O TN DS W R W) Thed W) OO0 R (OO ¢ A0

§ H
g La] L8 QAN Y R i) i~ Wam hae 00 T - SN | 30

S0 G QoM D AT T D e O340 - P5- N O ) AG P TNEOWY
lTlllillll ¢w? RN NN MUY B N M M i




#* % & C 28 O - L% ¥ X %% % % % &%

.@?ﬁ??@?QQ@&@Q@Q@Q@Q@¢¢QQ@@@V~@@@@@Gv@@@é
3o CORLEO00SOL CODDBODOO0 SO EoOTAtE OOCUOHUG

S SR R A0 ) L L

UL

NN s W R4 O o TOT P MY A0 0 (08 0 w0 O O™ DIV AOND 9 OV d)
AN AN CADOOCHEMNEYNI~ERDOAR DR T TR DO M aMNES S C D
O N0 ou

LR o O O£

42

1 )
«5?on¢v

GO D AP EHOA N ARA AR O BT ONT R O 0O
N ) JWnR AT SR THANN M I C SN

:

n:g’:l
i

7570

\

3.5..1?,:4451&78517‘0)671\}9”
SMRAND XD EEOTODO NS> T ODNT
Nvw o W NN N AN M INO™

4990
;fl'(w\)
ey X

2980
356108

H7670

,
,

o
|
¢

& E ¥a » #'u 8 S * B8 %

SO OOSHI OO DN OO OO O IOROODO OO
IO GOV oOBE OO colTe o

MY e YA Y D et WAt D SHO NN VR C O DT DG N o

Sl oo D $AOL GIPR MO TR T AN

T 0 O T T RN N A MN0.0e 8O

~. O e {0, B V) el . s k2 R

Ay

6:4)
2SO0

-

,,w,»l&,«:\rﬁ41..,»4&7&7)?#9@1.\:5
o} )(Sw ATt S Saa a5 ) AR S ST 2




& ¥ 2 5 i . * 2 » % *
DB D e DDA LD R DD D T O A IO - BT  oiame e e d
s fol- Solofels Belele) \‘..a(1453;caaw Yol &g
310 ¢ QN A0S ' N T D WT &~ O DN
K O N UYL D 16 1o, el 3 Beo £ S AGEC ;\.4 Ve o\ s T (9 @ 0¢
M AR O MY Ot ] o 2o ) no: -~ «f e O~
AN HAN \ - ) Dl RN o

= %

Hei B * LR 5 T
+ D e D VOL&.ONXMV)VO v(OO.@ggggly@%ﬁ
Qoo S PTCR OGO e Sl COCCOTOQOTCOTIOOCCOOROTOBICOS
MY'C 0.0 oG 64757 @ A O :54..,7§7ﬂ64 a363148«@1¢51(
) X TR BLCNDONNDBIOINO&MGSD MDD ¢ DIF 0 DY T L) MR DO
IV DN OTEOOCINTE ~JCRSAC DT ND MO R O D DN S O
Qip- I ¢ ¢ QM N e G0 N L41..c;4< o 7o S PERERS i S W T S RE e o R oV W e
e § N ¢ i M et 0 o~ OoES S

T

#® * * L % R R 2 B F R R 2N #*
@.mwdrk SO DD 9@:@@9@05@0@@«@@ SO NCCSOUOSLODSO G
(= N oo COCOCT RO CCOQUCOTIDOTCT OG(OOOUO((UODQO(
SO TR AV T ORI TNLCCRNDIAMNHY TO S T A=A N QAT
GO N NV OA I NN TR ON DO PN AETMNHEARDED IO
QD QAT 44«3“1&,{195« . TE T MOy A SreMNMy) D IwD

4 - | 3o - o PelE -
{ .

W% & # &» ot | RN T % PoREH B R
w.n?ﬁvdyﬁﬂux.v.mftivg} 0890.0:0 DB DD P RPN DO DE -2 DD DO
S C YO O IOV CRPOLT SO L R e
l:ﬂ, M(:.?éu{illdwnfﬁa.x? AC NN [ AORT0 R IO
=L twnzn.vldu.inu 1. e NN NI AT Ciw
) FLHN W B T o (S GRO O TSR Y W) TN
M S o h I g e m

. - S - ——
¥ 3
,

e DL AOBT T O thv&*khar,uur,n A AL L0 D et DAY o i AD IOl VDT R M
e} . et v el el ER G OO 3 L7 T T2 Q0N TR MG KM MR D j~.4*44n~




S # 5k 3 ens * % % BB OE 4 B
fo S We < S ‘,U..iv,u.lr R, 4 = BV o oo S0 s Wi YT L I~ A0
G QN MO O M OOO-CO ON O oMo n
OGNS DR ENTIRDH T DR
G N0 A0 @M ALS B e PIAD o S YOI N T
N e AW R OISR D MR O TR S T
W0 3 - p B avE - SV eV a Fav Ty
N v

H B G % v % ¥R O ) # %% FN L 38 Bt R
DO OO DS I DIV DD DD ot o e g e Gy s S g
COCOOQRPTICOOCDOTOOTNOOC DL L OO CTYLDLECPCOOQ
2O AN S TS - DG DS 0NN 5 o MmN SO v

CHCTRATHAMTOINORWNITS DSOS S5 T N T ORECTMON

C~NHIO DRI TR AWUND SO~ Dy PNV ONCGO T T
G0N ] vt QXM e FU DN Q0 Y OALOT o VY L e ] 02 o D U D e N QT )
=

o » : _ B #ix R L - Ak A 9% 2 *®
: Y3 >TSSV OO

ST loR R ool of sfulo) oF s ey ot ales = | ot

i C ¢qb,;3,7 1 T NN AN GO AU I e &8

N HHAD WM e N X N TR AIRNDMN CEMNNTECTRRC MO THNRD

i v -ty f ¢ 4 M et . T L RO S S o - o & y od

AEE .8 B¥ B AR F R BB B
DD DDA DD AT D B > DD S DD G-I
BB 00 OO TORCOTHO AT OO IO

0D D0 SOt DA AR BRI SO M e N OO

OO L e DD DRGNSV,

HE D D it RO 180 D (e D)
ot v g e

?

P RS T L e . W v













ol ol SRRl

O D= 9 o N U @ O

o
W UNDE M M D 1
| RO~ 0 e <

b

-}
VTN
B~

-~

e a8 A

‘O 0 DN O O G -

> R HO DY O
: O TN a0,

SO O T ™~m o

3 KV O ¢
o S L e

80w \C O MG

b e | 5 Delet &

W edes

D 0% VA0
vl v ot v




by W
, (T COO oo OB oo ol o
| | 4
| (RO E = et S R0 \D = N e
s 0 B O VN Mibiln M 4 X O <
& DY e o edal) DMV DN D I> W AN U
OO O en Ol NS O e O M
=0 C RO R s o e v i Yo e Ty 0 ,
* -
— .
L S
| | - { L — ~
ey T - & « ? T
| [ = Ny b &
| > 58 e Wy J b " e " P i
, QOO0 ~ Ut -y Lo LB 7
744 i v o~ | ™y -~

B Qs VWD et v D
| - |OaNFans
QO IO~ 10 o'

D e D

DT ™

O I~ SN IGC W OO v vied (R0 4.0 5t

- . : 8% w
OO s T OCcoOCcons
GOMDLIONCOUL RIS O
e SO v CQ O 1) 100 B U LD N
& @ SRS ES TR TaRTe B AN oF (VF e
O D DOMLD - G DD O

RO MABD WO O WOMm N il 0™

% «
=HOO Moo o oD S
STOM HOG RO LMo T O ON
TODANMCO oo m e
MY w1 0 (A 10 O 0 @ 00 = R 1
NSt 8 O G 10 e & 0

ey




o B Sl B¥ e BTN

e O QD A O NSOV NAD AC o I vy Qo N L
TUAM O MO ST ND N DY o8
w30 0 W MM O e EAE TN
%’J ‘

DHARUOST PA MDD H NS O
Y 0O MNP O 1M mn (A R v
OO MO R YO T T O L
OO DT Wyt N0 oS w & b =l
WA WO > AT o O\ DY ¢
WO Bl OV D N A B SS FDDW
S ON® NG EN R i1 O DOMH
La N Lo

PO @ e © R wnie oo'on
5 QO el £ 000 74 O\ B ey © MDA P B N
AU B D T T WAD M Ouhy B (6 L Y
O) DS Ml D W0 (G0 1% 00,0 0.0 OO0 D & o
39%13534P70855%59@6?ﬁ24
10PN @ 0 O N AN O SO N S B
TN G0 il N O {
;311.1 Py el

=
-~
0

WO G By gle e B0 oo o P9 Oy
vt et vd o e e AU NN




RN T

DECINAL)

S

|
|
I
|
|

R3E I O A T TRW R RRR K #
CocodbooBoaa PO CO0R OB
g o u 0o 1O S 0 v 08 SNAS WY L0t O
P= ~ MY o WO U O e Dk na i - o 0 463 M
_9.1,_a::h. e B a6 e e T D e e M
[ D0 BN Qe (O 4 DD O g Y v
a0 BB Bl ol Al R e R R e T il
ﬁ -
Twen
OO

‘ O,
O«

‘ WD

[ - |ste

| e
¥

‘

f % B

* lachy o 8 >

M 4O
i) Oy .0
e R

‘ 2 O vt
A0

= el N
‘(
|
|
|
[
|
\
J
[

OUDOOUOUnUhr,\(»OﬂW,,.UO
OB UOVW A\UHE O oo™
QTN OO My TR O
(.h\rjcdﬂumLQvlvﬁ,b.tn.Q. L O i) O
HOMI A O N T TLLwmoonQeos
lllllﬁgzr;:)_,ﬁd1...._111 oo

0
1.0
x 30

w0 A BN TS O R PG s oo IR T AT
X ~
Relh o B R Rl B B I AVl 4 B o





































| A.V. ROE CANADA LIMITED

i TECHNICAL DEPARTMENT (Aircrait
T —

f




A. V ROE

TECHNICAL DEPARTMENT (Aircraft)

AIRCRAFT:




A V. ROE CANADA ' LIMITED

TECHNICAL DEPARTMENT (Aircraft)

AIRCRAFT




A. V. ROE ANADA LIMITEL

TECHNICAL DEPARTMENT (Aircraft)

AIRCRAFT







b ~
; AIRCRAFT:

|
|
|
|
|
f
e

TECHNICAL

’

e e e e B

—=

A,V ROE CANADA LIMITED

DEPARTMENT (Aircraft)

|

|

e -

ORT
HECKE










V ROE CANADA LIMITED










e, £+

LN 1VR( 1/RC/

TECHNICAL DEPARTMENT




=

ME

ART

TECHNICAL







A/ RCRAFT

VRO

ot
<

. A
o
e
=T
[,
x
(%)
=
—
o
=T
Q.
s
]
-4
- 4
(% ]
=
x
<
ad
-






















.

PAALS

TECHNICAL DEPARI




4

TECHNICAL




TECHNICAL DEPARTMENT










TECHNICAL DEPARTMENT (Air




LR 4 IR
TECHNICAL DEPARTMENT




TECHNICAL DEPARTMENT




2. AVRO A/IRCRK

TECHNICAL DEPARTI




BBE w0 asncn

TECHNICAL DEPARTM







SESUSE GNSEIFIIICH SRS 1

e
|
v < N
. —T—»

.
NS S

i S——

|
|
|

.*__
i Yol
|
;
i ._?_ ————
{
|

| ETREES S NS SES— —

m..tly\ — JT S : + | D s = SRS
|

W s Bl e T Iw?

eoemas

EPSI NHOA




CANADA LIMITED

R
{

REPORT NO.

ONTARIO

P
O

SHEET

L DEPT. (AIRFRAME)

I
. ._7
o |
TR
- | |
e |
w a e
- o
< x |
(s] o %\1 nd
" |’|rl..
e
=1
|
ﬂ <
1, 5
il
==
It ol
I
it
1
-
.
=
|
\
|
,»4
2
< < {
d,
) |
==t
il o _

1
| “,
NS AN IS B4 O SR SRS 2
| |
i i . |
e - i T S 6
| m m ~
A | |
L R
Fiial |
O T Y
5 1
3] |
¥ Tl_ . T S| L
m_ H MR N
| B 0 B SR
| | ;
e i3 F | e | o ™ *sz
) w i‘“ll‘ Ak S e F
=1 | |
3 e T Q| u 3
TR O DR R S pantly
e s |
|
w, =
lf i s
ﬂ i R ) M e :
! g
W
] Y )




REPORT NO.

PREPARED BY -

A. V. ROE CANADA LIMITED

ONTARIO
CAL DEPT. (AIRFRAME)

MALTON,

TECHNI




TECHNICAL DEPARTMENT










285 ko
TECHNICAL DEPARTME










TR
VRA

TECHNICAL




/'R

TE@HF‘;@W*' ’
\L DEPAR

VR







i

i SR

TECHNICAL DEPARTMEN



















e S


























































-
A. V. ROE CANADA LIMITED
MALTON, ONTARIO e -
TECHNICAL DEPT, (AIRFRAME) SHEET - e R
A'RCRAFT e csan SR CATE et e SRR
5 WEIGHT L
C. G. POSITION e RO s g S PREPARED BY - e e W ..,.?{
. % o : : =t
- s | e | 1w 1 12 3 1w | os | e [ 18 19
e T !
|
} |
| | .l
3 i I ] =
4 A - { & i ¥ i | h 2
i { { i {
4 e Y 1
k i { - % { i } -
| v, | |
{ i i 1
5 N } 1 1 1 i
Y4 * s = ot i Z
T g 4 :'f Tj, i
! i { |
2| ‘
: = ; E 1
& o | i
70m 4 9 .
74 | l
B . | |
z e, 2 % } ;
— ?
203296 234 2
5 (2
324 v 324.¢ 4
s (R - 32400} 2 2 %3 1t
L & ) 3
: - X - -
2 {
e
4 A Ch
‘ FRSTH I
AR S
1
{
{
|













."ﬁé,i e






















NEDA 5 3
DEPA v .
‘
Y
Y
N










WHOd '

, ~ 3 | 0 ,
.« ! | v s Ay
o] | | 1 =
s ~ Wl ! % ) —
1 2 | : 1 w0 4
of -y s e
L bl i > . % s {
- '
!
o |
[
< i
(1 9] Y 1 1 !
N ! ) .
i i ) N oy \J
> % " g N Ny
~3 o . W |
K ﬁ
~ N w0
ng . 3 o
3 4 “* U
3
of
=4
(o)
N
0%
o4 L
[
0
5 Py
N~
X
<
—
] ;
A | -
N
& ] =
_.‘
" T~ ™ oy
" < \
b ;\ \¢ ) b i
4 s, £ N 2 o
! byl l 2 ;
rral



¥ P <! { \ ‘ X Z
it - L < silE fo- {
=
P & i i 4
it 5
2 3 4 6 7 8 10 11 12 13 14 15 16
= | { 3 r
Ay - 1 f¢ ] 2 ~ -
S { " < - o 7 7 rs 5
AR IR T 8235127 B 2R3 oW g2 P RIA OEF o T Ao’ 1k AP L 2T T
S ) 2L oE Br R4 7TZ
L/32T|H . SEE 27N F FTOR ok (o608 Y LR (24K
]
’ 4 #0885 77380 HEE & 208/ 9107 FIH6.5333 725059
2 ziasd.z oy = o i s
- | |s.c009d58¢ 024/ ; 3. 74001 Por 72 ]
. Q f SuT7RGIR 3000 YA ITORNRIE, 59768
¥ & ¢ o
] R el o X e ]
1 Y ] ZRESSVR. 5214 ) W BAOTE 92771 |- ceope 4
4
¥ rey )

——t




VRO A/IRCRAFT LIMITED

MALTON, ONTARIO

REPORT NO.

; ENGINEERING DIVISION SHEET p : %
AIRCRAFT T £ DATE - . May
WEIGHT -
C. G, |POSITION - et PREPARED BY - 2 .
. lgli
16 17 18 19 20 21 22 23 24" | 25 26 27 28 29
~ 0 R ey, I,t. |
/ Sl i/ B f (£4 ¢
3
s ';.-,/ ‘ ',"' “" .; 12 D ik 4(",‘.’r o
=4
?
DL JP050 ;! 6. L JER 7
J / .;/,"T.v‘.;’/[‘ ‘) :/-'ll‘.:“« 3£ & ,.
iy BEL03N 6322139 {377 L
P4 . - A - ¢ 7 / §
20 > AL T L eTa "pokld ip
& TAL - e Ty
. 1 il el
W, 201 & |
= e oS "~
ES o !
Y T 1 - H b
——————
T
Sl
O.R L




T _— ———
< . A ] al %)
N 3 - g "
- / { & W 5 b 9
. 3 A ) X % W
-~ b r
s : : d g \ 9 ™ :
\e Y M \ <) Yo,
+ A oAy \ 4 r». vy o k
] — \ R E
O
- | 4
l _ 2 _
_ | | | | _
} il wall ! i i i ]
. Au T T v -+

i | I \

4 M oo
{ ] & |

TS % . S LS I~ \
LT — - .
) :
R
< pd f { n :
t 4 ol * (
\ Ay e
ot \ \ ~3
o : (\III'J“QI = ' C f
o ‘ |
-~
. i S
N + -+ “. . s
o
2 1
[
"
; |
- i . .
— - S} Ps d 4
¢ & . 4
i . o
I - [ — - ./L + ~
3 & X i
i
” 4/
e it
;( »,
+ *
]

PPEL RHO4




= b -~
e { s +
il
[ =/ v/ _
0
- |
{ R
0N ) ! %
- v iy 9
, i sy PN 3 S
S R L IRY o S ) 2
o | : T [P &
o _ _ ; SRS ; A ; !
¢ 1
A I ,._ | 5 ™ } s ST b] 3 r &
Ty . e H S AP‘ ~ 8 * /Lv A} ~ \ ) *
M |
o % ‘ Y N N 5 J
o | | -~
< { i o N
i | N " |
1 CEE e
o
< - T ag v 1 ] 1 G B
’ & ¢ gt 5 3 )
= ) : . Y 1 2 9 + § [ lg
Y ~ o a3 ™~
s 3 B 0 5 P~ \n o 7/“
, C \ : < PN I \ 2 ! -
L a W S 3 W ke st I A &
] S N P xS, ke e < Y — =
m , §
! \. s
! { | | _ | - ~
_ | i !
| | ! Zl 4 1 i )
t + 4=

:
!
f

——t

|
| %\Jil N | " ! i
| “ c«; ‘ | ﬂ

S SIS S

: i A 5 4« 8 5
3 ~
o) 3 o) = »
1 e x . o N -
i | \ Lo i _ J ., ~ L |
= = 1 <
( oy ~
n r - o
) b « | r v,,_
5 , v | I . 3 I~ | » -
.,”; '
<t " \,._ » ' .m 4 : 4 : : ‘~ /
' v { 9
| g} RS MRS e SRR L BT ]




AVRO AIRCRAFT LIMITED | Sy
{ REPORT NO Ll Sl =
MALTON. ONTARIO 1 :
ENGINEERING DIVISION | SHEET X ¥ v/ L
AIRCRAFT e £r )08 ( DATE Lilgar L7 >
WElGéT - . : ‘
c. G.leosition  : = 2 vl | PREPARED BY da, L VA P
|[ 20 21 22 23 24 25 26 27 l 28 29
|
|
l
l .
|i
1 it g
| | [
| | ? ! |
{ { { PR
| { | ‘ I {
! : ‘
g uf l l {
f ’ ' ' [ TR
| i 3 i | |
it | | ; %
f_ e o - 4 7 x i
]
& PR3 T )/ & , | | 2Le 2R
{ | § 1
f |
|
1
- ¥ £ / |
7/ : ‘ = / |
£ ! |
v { T
s
| :
1 o Sy
' TP S68 £ /IS COREO KL
L
o




























g

P

S5

ey

1
















3 o 10 11 12 13 14 15 16 17
7 ey +
25 o2 5 P f [* A
- LA
- ?2 D
S £ A -
2 ¥4 3 /}
= » 0, Q * 2
A Y o
4 v
: § o
i -
TR







— SIS e - ee
r A ! \ {
- Yy by ¢ P b
- g :
A \ P Y ;.,/
{ 'y + ¢ ™~ o
O
o
\» ) ;
\
- Mt~ ) A A e - I A
| 28
N _
g _ !
\ ]
VA
®
< A
| {
, o
7
| | A
/ )
©
) | ] 4 p b
' i
5 s { 4 r
r o
! J

VUGl HEO4







MALTON, ONTARIO
ENGINEERING DIVISION

AVRO AIRCRAFT LIMITED

AIRCRAFT L, e

WEIGHT

C. G. POSITION

REPORT NO,

SHEET

DATE -

PREPARED BY

- A
oy

//,/d v )
S o7 i o A= o

18

19

20

21 22 23 24

25

26

27

28

&
C
BT . LAPGT
A L
b ~
< - BRI [ 4 . f
/23t ce GOTF M e Al 2255 7
. S g
= /FLELS B E TS s o
Fr P
1 = 5= h o - > P e
i ~ y &~ & S P 15 F L, A v
L~ & ~ - i Finit o
—
3
- =3 5 3
[l s 57 7/ A / 5y
e























































Wsde. AVRO AIRCRAFT LIMITED
TECHNICAL DEPARTMENT (Aircraft)

AIRCRAFT
















A. V. ROE CANADA LIMITED

AR

TECHNICAL DEPARTMENT (Aircraft)










TECHNICAL DEPARTMENT (Aircraft)













A.V ROE CANADA LIMITED REPORT 1
M NTAF

TECHNICAL DEPARTMENT (Aircraft) ; e

- T e —

AIRCRA










TECHNICAL DEPARTMENT (Aircraft)







A. V. ROE CANADA LIMITED

M

TECHNICAL DEPARTMENT (Aircraft)































A. V. ROE CANADA LIMITED ! REPORT No _

et PREPAR

TECHNICAL DEPARTMENT (Aircraft) | sweerw

% AIRCRAFT




A.V. ROE CANADA LIMITED REPORT No

MALTON ONTARIO

TECHNICAL DEPARTMENT (Aircraft) | sweerno/Id 7

S

| duisir

AIRCRAFT T Al = PREPARED




A. V. ROE CANADA LIMITED

MALTON ONTARIO

TECHNICAL DEPARTMENT (Aircraft)

L T sy e

AIRCRAFT

|




AIRCRAFT:

A. V. ROE CANADA LIMITED

MALTON

ONTARIO

TECHNICAL DEPARTMENT (Aircraft)

|
|

REPORT No.______ /*/'v -5 £ (.

=
SHEET . NO.. _ani l L%

PREPARED BY

L2

Ay

CHECKED BY




A. V. ROE CANADA LIMITED REPORT Nc
MALTON ONTARIO

TECHNICAL DEPARTMENT i(Aircraft) el P

pasem s PREPARED
AIRCRAFT:. -

i
|
{
|
]
]




A. V. ROE CANADA LIMITED REPORT No._____ [/ /&

MALTON - ONTARIO %
/e

TECHNICAL DEPARTMENT (Aircraft) | sweerno

PREPARED BY

AIRCRAFT: [

?

CHECKED BY

|
1







A.V.ROE CANADA LIMITED

REPORT No,__
MALTON ONTARIO

m“‘]‘““““*’" i == PREPARED 8Y
AIRCRAFT: o o

TECHNICAL DEPARTMENT (Aircraft) sueet o /9.8




A, VVROE CANADA LIMITED REPORT No.____

MALTON ONTARIO

TECHNICAL DEPARTMENT (Aircraft)

AIRCRAFT:

|
| |

PREPARED BY [

CHECTKED BY




A.V.ROE CANADA LIMITED | REPORT NO._

TECHNICAL DEPARTMENT (Aircraft) _ sHEET No /T

|

|

}L«— T ST T s S X PREPAREI
{

AIRCRAFT

CRrM 13104










[ A. V. ROE CANADA LIMITED

ONTARIO

MALTON

TECHNICAL DEPARTMENT (Aircraft)

AIRCRAFT:
|

| g
w (

‘ :

‘

\ ; >

| ; X .

. . A
4 S} o4
N e
¢
o
V. .. b
o Sy .
S :
| ¥ A 5
| A X
} S 2
| \
CESTEEESEEES | | &
|
! \v\
~
| O\ 3
N &,
v Y
- .
— - A ) t
| |
| ol |
& %

/%
‘l"l L,
5

;

’

REPORT No.______ 4/' /,fA ARG
2

SHEET No. /9 &£

PREPARED BY DATE
f— RO 4 o g = o
(R 7 ZECHr TR 5 A TR 4. L PLP S )
CHECKED BY DA
S 1o s A A, S K it e

» |
|
|

{ - |
|
.
{
N
{ - L
t & pmoen t
| -
| | L
| ! A <
4 s ) |
| {
|
i 4 b -




A. V.ROE CANADA LIMITED REPORT No.____ [/ /.5¥%/
MALTON ONTARIO

TECHNICAL DEPARTMENT (Aircraft)

SHEET No /_2 1

PREPARED BY h

AIRCRAFT:

CHECKED #8Y

ORM 1319




A.V. ROE CANADA LIMITED

MALTON - ONTARIO

TECHNICAL DEPARTMENT (Aircraft)

REPORT No

SHEET NoO

AIRCRAFT:

FPREPARED BY

e e

CHECKED BY




A. V. ROE CANADA LIMITED
MALTON - ONTARIO

TECHNICAL DEPARTMENT (Aircraft)

AIRCRAFT:

/ /
REPORT NO.______ f/

/3.
SHEET No. [/ = “H {

PREPARED BY




A. V. ROE CANADA LIMITED

MALTON ONTARIO

TECHNICAL DEPARTMENT (Aircraft)

REPORT No.

5
sHeeT Nno L3 2

i
AIRCRAFT:

i
L PREPARED. "BY

el




A V. ROE CANADA LIMITED

MALTON ONTARIC

TECHNICAL DEPARTMENT (Aircraft)

ol T A A 0.0 S ?/Z« A
CHECKED BY |

3 T

L R

e |
AIRCRAFT I
|




A.V ROE CANADA LIMITED

MALTON ONTARIO

TECHNICAL DEPARTMENT (Aircraft) SHEET No

3

PREPARED BY
AIRCRAFT {

I .

| & - by Vo= {4

i CHECKED BY
0. 74 . -

LR







ONTARIO

A.V. ROE CANADA LIMITED
MALTON -

TECHNICAL DEPARTMENT (Aircraft)

W / )

REPORT No.

SHEET No. £.2 W

IR PREPARED BY
AIRCRAFT: :
o AP i ol B A M KL - 2R
| CHECKED BY DATE
L P |
e et LR e e
! A ny =S |
| A, %
{
> / )
,(:f Wod’ 5o & . / P -
7 » &
| V.o A 7
|
{ )?? f’ ¥ 4 ¥ 7’" C
i
4 >, = ¢ . ,f; |
3 7K ’ ¢ / !
!
& Kk A TA ~ ;
| & on / 7 ;
i :
% P
Posin y ) |
H
1
K g |
TH L LT ’ i
/{g‘; ; P & A AL . i

Eipnos

B %

THE  TELMS

(Rer: Az. 423/ W

C A




A. V. ROE CANADA LIMITED REPORT NO. _

MALTON ONTARIO

|
TECHNICAL DEPARTMENT (Aircraft) L_, SHEET No. /2.1

pr— . PREPARED BY
AIRCRAFT e

CHECKED &Y

e







A. V.ROE CANADA LIMITED
MALTON - ONTARIO

TECHNICAL DEPARTMENT (Aircraft)

e

AIRCRAFT:

4 o e
Y S




A. V. ROE CANADA LIMITED
MALTON - ONTARIO

TECHNICAL DEPARTMENT (Aircraft)

REPORT No.

SHEET No.

AIRCRAFT:

"PREPARED BY

o
&L

CHECKED 8Y

LT K




A.V. ROE CANADA LIMITED

MALTON ONTARIO

TECHNICAL DEPARTMENT (Aircraft)

REPORT No.

SHEET No, o {0

AIRCRAFT:

PREPARED BY

. Lol AN
CHECKED BY








































