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AIRCRAFT: 

~ AVllO AIRCRAFT LIM/ TEO 
MAL TO N • ON TA RIO 

TECHNICAL DEPARTMENT 

AIR VEN T S 

R EPORT No. 7 /()_S.,')8 /c, 7 

SHEl;':T No. 0 , I 

PREPARED BY DATE 

KAUTT .S/2.s/S6 
C H ECKED BY DATE 

t-----------+------- - , 

-nit PUR.P<''';;E OF TI/IS PEPCltT ;., TO ,4/\IAL)lZF TtfE 

R[llJP>P<- I IJ (:: STRUCTC,' frE AR0 1 Jf/D TtfE AI R VEMTS !IJ Tf/E 

:S/0€ f' BOTTOM OF TH£ ;:: _;::;£L.A ,E
7 

Tlf£ DU< TS ,f 71/E OucT 
DOORS, 

THE REl!vf'RC=.N0.'7-.:.. ANOl'NO V£J,JTS I {?, 3f'4, f THE VEAIT 

BEN./£01 ,:;TN 702,3c f Sn, 707-"JZ REOUl/?E SP£C/IJL .4T7DJT/ON 

f3ECJjUSE OF TH£ N ATVRE CF T!fE :S TRUCTUNE- T!l!S STRUCTl.,'1?£ 
I.S JN THE FORM OF A TRV:S. ( IS MAD£ 0F ALLO'/ S TEEL.. Tf/1= 

ASSVMP!ION.S MAOE IN TI/ £ ANALYSIS 6F Tf!IS -SrRucrv/Pt.' ARF. 
A .s FOLL() ws ; 

I) TRUSS ,,-TRUCTL-•Rf:. /5 PIN~ vO!tlTED, 

Z) SI/EAR FL OW ON ALL SJOES OF TRU:SS JS ;J /JIJIFQR/vl /Goo ff'/,, 

TI!£ -rRUSSES WEI_,,£ .ST''?t'SSEO .:;N Tf!t"SE A,SUMPTlaN~, ,i..0, AXIAL 
L ~ t1D OIJLY I N 1H£ Tf<U::S, 

A. JMPltOtJ (2), AFfovF, fili=t,1)~ THAT Tf·I/:: TRVS-S IS EXPGCTFu TO 
C,'JL?RY T//E ;:_,-AM!: AMOi'l/1 OF wAJJ .11, WOU! D El£ CARRJEO BY The 

Sl-<t)J IF THERE wt:.RC A'O CC,TIJU 71 A.·,,,.._ /boo '0( Tl/1:, NI T//lf,f}, 

M£/INS TH A r 1//E ':°HIN ,4/Jo ,1t f /1E:i. ouJ THE CrJTor;r-S; WIU. I/AV£ 
1H£ ~AM [ ST/1-"FNESS AS THE TRtlSS .RE/lv'r4RCEi,'-lt9.fT, 5/;t,C.£ Tti£ 

TRUSS ;s· FAR FROM IJ'£1NG nw- -,01!) rEo, f -SINCE NIE CV./ll1 rIal/,s 

W!-/!C/1 AS.SUMPTION (z.) JMA:::~E"" /JRC l.!OT L!KEL Y TO tJ£ MET, A,\/ 

ATTEMPT WAS MADE TO J{J,S7JFY Tf/£M, Tl((S w,qs Dt)(l){; IN 
0£Cr!O/J e., TH£ COMCl OS/ON."; t Rl:COMMOIOAt!l'JNS R E'SUL T-//JG Fli'OiYt 

THIS STUD"/ A RE PR/?SENTEtJ O 1-J Sf/T, 0 , 2 • 



~ Al/RO A IRCRA FT LIMITED 
MALTON - ONTA RLO 

TECHNICAL DEPARTMENT 
AIRCRAFT: 

7- Jo.S-f? -- s·o 7!:>-/t 

7 - I r,15·y- - !; /o ,;- / 6 
7- / 9 s .f - $ 7SS/t, 
7 - l o <;fi' - ( t-11 3 
7- /o ,·f- -· 6 t.; ;':!' 

7- / o,V - t.;'7r:, 7/!r 

7-'lc5~· - 62 17 

7 ~ l o5¥"-- tn/'i' 
7- lo ':, <;- - '-i"JDS/6 

7 - I ,5g: - $10 7 ::/t, 
/"• ST 

PRE P ARED· BY 

• C H EC K"E D f" BY 

- V,t,; 1\17 s I /,.j/L) 2. 
- }'Cc·,t,'7 s: 2 All./) ,1-/. 

/Iii,;.;, S :s· -'·VO 6 

Co/t-tL! ,','P~,/v c;. 
- i-"LAT :J'PA1 1V<;. 

- l11: NT (l '"- r \A. Ltc/V S -rti/: 7 , Z 3 A N.l) 7c7 J Z' 

- F <'J..-/f;~ x - Sr-4 f 6t , t;1,~ S1Dt::. s·-µ.1,.,c,1r 1,- '£:5. . 

re&. f& tJIQC. ;;1.,. N7 S '3 ·-A It; '-I . (1-1e,N1 tClv t() 

A ,_. • •I I A1 b 2 ~ ( / f 



AIRCRAFT: 

~ , ,vno A/RCRAFT l.>M/TEO 
MALTON - O·NTAR IO 

TECHNICAL DEPARTMENT 

AIR VENTS 

Rf.PORT No, 

SHEET No. 

p RE PA R·E·D 

KAU11· 

z/osseL6Z 
0,3 ~ 

.. 
BY .DAT E 

S/29 S(, 

C ID5. CH E _C KE 0 . BY DATE 

cc1Jc1._ us101Js t REcoMMcNPATio l'ls 

THFSF ARE CONCERNED WITH THE ,rvoY Mli/JE /t1J SECT/Oh 2 OIVLY, 

THE ,V/AX/tv1UM VERTICAL DEFLECT/()/./ OF AJJY Tlfi.JS.<; .:Tvl).}T WIT!/ 

R£5f'£CT TO ANY CJTl(l=R ,JOiNT IS JCIJ./1@ VJ /TH REl!;P[CT TO 

:[DINT@ (REF- D! .t>.GRArv/ , SHT, c.,1). A WIUIOT D.'4GRAM WAS 
cC IJ~1RUCTED, fiSS' 1MIN0 71I£: TR/.S-S TO BF PIN-JCIIJTED. Tt(t' Ff!.. A TIVE 

V£/rTICAL JJCf'LE:C:7/NJ rr 10 /A, T ('} \,U/ Tfi fiE SPR: r rC> ,r"NT@ WAS 

F MND TO B€ . /471" ( SAM.E AS fOf? ANA,LYTIC A/.. S0LUTIC IJ , SEE .SHT. Z-:i) 

f/{ t!J Tf/E, 01,T The! T Tt/E 1RJS'" IS NDT F/;'v- ,lC!/IJJ1£lJ W','lc. Tl¾!(EA} IA/TC 

ftCCO Uli T, f Th'E ;..1<,1-11:::11 rs AT Tf!l -TCIN TS DVC TO TIit' ,?EFLECT/t)~IS' 

A S OE r ERM,NffD TRoM THE WIL.Uor OIAGRA/\1 lvC-f£ CAl.CDLAT£D B'Y 

fv1EA /V:S Cf Th£ MOMENT OlSTR/FUTIO;J (NARDY CRDS.S ) MET/WO . T PE 

JC/NT fV/i_?/v/EN-rS WER€ F:>/.JND TO 8£ Or SUCH ,4 MA.GIJ!tUIJC A'.; TO 

CHANG£ TH£ TRUSS. A >UA L LOADS APP!i.'ECIAB!..Y, • TI/ER'f:FtJRf:1 j"f{t.-

£ FfECT OF ,f/E AXIAL LOA OS W,4-5' 0£T£RM/,//f::-D {s!ITS, ?.13- 2:1s), ,f 
A NEW WI LL/or DIAGRAM WAS CdN/j TRUC7'ED (SHT, 2.,17), TH£ 

VERTICAL DEPLEC!ION CP .JOINT© WIT/{ R£SF£CT TO JOIJJ7V!) WAS 

FOUND TO tJE : /170 '1 FOl? Tl !E /,JEW AXIAL /..<JA£JS, NEW JOINT • 

tv10MENTS VJERE CALCULATEC', Id THI S PO /lJlj LACI< OF TIM£. 
P ,"{ fV£NT£0 ANY tUH..,..h£"? RFF/NEM€~JT OF Tf/£ A#.4LYSIS, 
HO WEVER. • THE FoLL ?Wfl./(; CoAJCLU:S IOAIS MA'/ BE DRAWi.i: 

A) I F Tf/E EFFECT "Jf Ti1£ NEW Mf)f.1/£1.IT.S ( S /iT, 2,2t;}- 0/J AX/:,/l 
LOADS. JS· c41-..:..v.:.cAT£D, TH£ l'E.'W AY.IA V !...CAD<> W(iL B£ 
5L!Gh7LY HIGHER TIIA!v T'/fOS.f: .SNOW/.i CJ1V.Sf/T- 2 -IS; BUT 

CoNSID cRA BLY LO\J./ER THAI/ Tl!OSE c 11 uoLAT£D A&.':;/Jfv11NG. 

PIN JO//J(:S ( SH"(. c., 7 ). 

8) I f Ii /JEW WI.LIO T Df,ac:,f\"AM Wt=R£ COAJST/?{)CTE() USING AXIAL 
LO ADS OF (A ) ABol./E, T!/£ VERTICAL DEFLCCT/OIJ OF v Ol/,,/TfJ 

WIT/l RESfJECT TO .;rouJ T@ WILL 8£ F '>Uf,/O TC 8£ SL!CffTlY 
GREATER THAM Tli/\ T Ft>utJD FROH THE WILL/or DIAG/?AM. (sro:i!,/ 

8(JT coNS!DE'f;'ABl'/ LESS THAM THAT FOU/,/0 F;..~01--1 TH£ r!l?ST 

D!AGR,4/•1 (sur, 2, B ), 

c) ·w THE P8NTDUR£ Oi,'T/ .. 1/JE!) ir.J (Aj {- (e) IS CcAF:R[ED ou7; :j; 
/.Jf.:W .JoJN1 M at-1EN TS CALCULAT£D (V.J HIC.H fj HCVLfJ 8E .SLJCf/ilj 

H/GH£P THA!J Tl{o'5E OF SHT, z,20), THE PROCESS WILL HAV£ 
CONVCRGED [ /JOU GH TD G!Jc A f?.£ASOJJA8LY ACCURATE PtCTV,RG 
Li"AD D/5 TRJ:W T Ill'✓ FOR 1,1/£ LoADINfJ or AS Sl)MPTION (2)> " 

S HT, 0, / , 



~ AVRO AIRCRAFT L/M/T,t·o 
MALTO N ·.ONTAR I O 

REPORT No._z/_Q_§.:_. ·--=Bc.cf'....;:~'--'7 ____ _ 

TECHNICAL DEPARTMENT SHE:ET No a. 
AI RCRAFT: PREP ARED BV DATE 

c. !oS 
AIR 1/DJT.S 

KAUTT -s-/zr -5".6 
C H ECKED BY 

CrNCLUS/tJAIS 1 RECO,tf!-f£NDA7/0f}S (co1-rr,) 

-rrr SHE/\!( J.JrFli::CT/()/J OF Sn.; f,71::J,05 l(ELATI//E TO ST/,/ 6(,8,4S 

UNr:>£R TH£ L<JADIN(:, OF /t SSUMPT/OIJ (z) SIi T, o,zJ WAS FCI.IND T O 

8 £ , Q<l(," ( REF, -SHT, 2,3), frlM(-, .-'I NED:J<..ED SIIEA.h' /V!OOULVS • 

BECAUSE er rf/E BU( HLFD (0/JOITION CJF TlfE SH./fJ, S!i.JCE 71/IS 

JS LES::; TliAN THE D'c,cLtCT/OtJ OF,/!7''cAt.C.,·LATED f.ORTIIE 

T(fVS:S I IT WOULD APFEA R_ Tf/A 7- T/1£ TRUSS DOES NOT PICA' 

/JP' AS MUCH LOA!) AS A S.SvHPTiOJ.J (z) S!ii, 0, / SHOWS, THUS Tl(E 

TRUS.:S W/Ll vrl(Y PR'>l:J.48!..,}' ,IJ,JT FAIL UNDER Tf/E LO;/DS ;r WILL 

DATE; . 

P/C.K UP, Ho v.1£(/E"H T'f 1S M£A,VS tflAT THE SK/JI PANE::'L;;_- ABOVE f 
BELOW TH£ TT?us:; lh/L L BE C-,4/\'R! IIJG 1-1 0/?£ Tlf,1-V T!IE A&'l'M[L, 

/(,CO /t'/u Sf/EAR FLo!JI, f 7h/i. T rk-'AV,E<:; Al :;nJ C,Mi, +s f STN 6 78,o,S 

WILL P!Ci( UP SOME AXiA' L.OAD DU£ TO TII.E lf'EDIST/?ISVT!Olv' 
OF SHEAR FLovJ. 

:S/NCF IT iS l)!:R'/ L71Ff !CULT. TO [Jf:T£I<t1tl.JE 7"1/£ S/./£1/R 

DEFLU'T/ol/ OF THE SKIN 8ETW!:TAJ STN G 78,.0S / F'TAI (t;,e.·1$' 

BECAUSE OF DIFFICULTY //J C>BTAIAI /NG AAI AC'CU;f,4i£ 1/,t}LVE 

F OR 7f/E Sf/EAR /vt()DULU-S, Tf!E FOUOWING R ECCJ/4fl'-ft7,v[}A 7/"',.,.•::i 
ARE MA 0£: 

1) ?TEPS (A), (3), { (c) C f SH T. 0,2 f/E CARRIED OUT, 

z.) T HE 5TRE::StAJG OF SEc;TlblJ I .BE DONE WITtf 71/E LOA/JS 
08TA,l,V£fJ FRD.vf U), TAl{iJ,-; ;~JT ACC()(JI./T f:E,VJ)jlJt;. , !IS WELL 

A:S AXIAL L..OAD~·, TIii !//ILL P£7FF;t1IM: WHETlrfR THE 

TRUSS IS AD£QUATE Fol? 1'H€ LC,\{),1/JG f)f r'JS .. ",Ul1PnCJN (z) SHT,o,/. 

3 ) TH£ .;srR£:-;'£S IA) TH£ Aif£A 1::Jr tl-/c. IJ[iVr." BE 08TA!,VED 

B'/ .STR, A lfJ GAGE • lv/EA.SURcMC!JA !J .IRIIJC, ":7'-"'7'/. TEST or 

TH£ A !RCRAFT-
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/;>,N(,. 7-0/S'P 3-S'.3 

REPORT No. '7 - (.; ., '• .._ 

SHEET No ./. I 

PREPARED B'( 

[, \Ut\JH 
CHECKED BY 

-::S , N. (,,78 

C 

0 t 

t 
J-S'270·I(. 

J 

l q 

TH€ ·t;7(?(iCfvR[ A R/"'1/.JD TJ/E Ovt· ·WAY :-Cr-L11,~, .1fi· Vc/,17:; JS 

l 1 

DATE 

0 A'T E 

'.• 

CcNS/()£f:,.'[D To .iE A PltV-11-NOi:D Tf?o!S.' LC,4DC!.> B'I Ti-It: .Sl(F,1•? FttW.~ 

cj A;, Sl/clJJJJ I N Tf/t: A.f,t:,VE S-l(ETCH, tf"' /600.:#/: 

7 RU'fS /VJ EMBf!(( LQl:W.S.. 

f-'l tM/<'f..'? • CF 
if/£ LOAD IN (F VAJi.'li-., FldM O A T C TO 8,ZS7 - !3 l t16 1f (~cNP) 

!1Et18ER £F 
THE LOA D IN ff VAR IES: f'Rl)M a ,'-.T £ To 481; 7G80clf((ortP.} /•1 t 

1'1£MBiR BF 
r/1£ LOAD 11,J 8F :r- { (!'3;?00)2 -1 (76 8& )~ ;: /.Si:70 

11 
(TENS) 

fffH8f R. BE 
. TH£ UJ4D JN (vlf:MRER. 8 E "' /i' r co::. s "- J3Zoo iF (cot,,,1P) 

!, 

f 
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A. V . ROE CANADA LIMITED 
MALTON - ONTARIO 

TECHNICAL DEPARTMENT (Aircraft) 

C /OS 

ON£"- WAY C<:JOl!!vG .4 IR 

V£NT:S 
DwG 7-U.5"8-353 

REPORT No. 7 lo 5,5 8 I'- 7 

SHEET No. /, 

PREPARED BY DATE 

CHECKED BY DATE 

M0-18£1?, BF (CONT) 

Tf{E !JET AREA ACRO-~S A RIVEf f(oLE IN BF /S: 

Asr= (sz-,JZ85--)(.t8) = ,07047 ,,z 

AAL = (sz- .12es)(oc,1): .c2sos, .,i 

S TRfSS JN :STEEL'. 

/ 3528 
fsT"' ~;;; /C/?.. Ooo PS/ 

ftv" 186000 PSI 

STRESS IN ALUM, 

1742 -¼c = -~ = &1S3o P:51 

ftu = 7Z000 PS/ 
72000 -
?;1S30 - J-:::. • 03 

fffMB£R BF f/AS AN .os1 7ss-n, c1111AJN£L ATT//Ctt£D BY Ya M NEl 

CH£RR.Y RIVET$., T'HI .S CHAMAJLL PROVIDES A PLACE TO 'ATTACif TI(£ 
POORS,, { ALSO -STIFFFIJS Tt/£ lvf018ER. ALT/10 IT JS C.L.-!PP£D ro 
1/IE r RAH l!S A T 8 f r, 1 T DoE-S NOT PICJ( U? EIJD LOA.P fJl/fE-crLY, 
AS !3F OEfLfGT.S VNDER LOAD, TffE C/IANIJEL- 1,{i/Ll PICK OP L OAD 

WRV THE ff./VETS ATTA< HIN (; /7, A 1/B cl{ERRY MONEL IN 10SI 
CAN 1"/r'ANS Ml T £60 # (,fEF ANC -5) - T/IE:!(E A Rt 3 R/V€.TS ./J E Fo RE 
S[CT/()N 8-B, THUS- TI/£ Tt>TAc LtAD IN BF AT SJ::'cno/J JJ-.B W/L,L 

BE 
P= IS27D- (3){M.,o): 13290 n 

Ps-i 7, U, 78(, X/5 J(, .:- JI 774 1F-

1BoooO _ 
MS"' lb?OO(J - , -=-=0=7==~ 

72. ooD 
MS " woo - I;;:::::::;, /:::::1:=;==l 

I, 





A. V. RO E . CANADA LIMITED 
MAL T ON • ONTARI O 

RliPO RT No. 7/05Sb"' k, 7 
TECHNICAL DEPARTMENT (Aircraft) SHEET NO.. h. 

-+"""-----,,..--'----
AIRCRA FT ; 

C / OS 
ONE WI\Y COOLl>JG AI R 
VENT,S 

P \J.JG 7-o ise- '353 

.M £MBER E F ( sEc n o tJ o:P)_ 

1 H£ f/OR / lOA/TA L A1EME£R ef C0NSl S,TS oF 
TH£ -0~4 7S S- TG SJWv { ·OS.I S TEEL PL AT£, 
WI/JCH AR£ COIJIJ£ CT££J BY Two /fOWS OF 

AN 4 2.Co ADS RIVE'TS AT , C:,S " P1r0(. 

l1At<!NG THE Sl{/vf£ A .SS UMPTloN ;J S r oR 
S E CTION B-B: 

Psr " 2,20 1 P,,.L (Ra. s 11 r, s) 

PsT + r;.L " -sc.06 11 r REf- -9tT. 2) 

P REPA.R°EO BY . 

' C H E C KED BY 

.OS I STEEL 

,0(, 4 ALUM 

l 
J 

.SEC-f/ 0 ./J [)-0 

- .S-t;,OC- - #, 
f'tiL = 3,201 --J 7So Psr = 2,2.11 ;, - J;.5c -38'.S:tJ 1f 

SECTION o-D /S OK B'I COMPARI.SO ,V T O .St:c·r. c-c ,-S HT S' 

(SECTION E - E) 

THE VERTICAL /VJCM 8£R, BE, COfJ'S/ST,S 

Of TI/£ • OCA 7SS-T(, '> l</N $ , OSI 

.S TEEL PL ATE:, WHICH r!Rt: C,._NIJECT!?D f . os 1 STF:cL PLA TE. 

AN'ACH tD To THt FRA M E' B Y 4N4 2l- l!DS 
RIV! TS AT '(. .5" PITCH , 

USING TH €. :::,AM£ A.SSUMf'TIO IJ AS JtJ {) - D , AB 0!/£
1 

Psr = ?, 20 I F;.L 

~7 f f',. L = -J 32001( (F:Ef::<:H T s ) 

" 2 
AsT = /. 32 x , OS /=- ,O!;, 73 

AAl O f ,3'2 x . ()G 4 = .Oc34S"
2 

-'107(o 

.u, 73 =- 13..soo0 Ps 1 

SECT! uN E-£ 

DA T E . 

f;,1. = / ti?Ovu P-5/ (RiF, ~HT, S I 

/ 4 7()00 

M S"' 135000 -1 ==::'=0:::'!===I 
fa:(, .,ooc, PS I 

(Rff S!tT- s-) (c30C C 

JV1 s =- 4 f38' OO - I ,·. -=· =2.=f = =:=\ 



A. V. ROE CANAD"A LI M. IT ED 
MALTON • ONTAR I O 

TECHNICAL DEPARTMENT (Aircraft) 
AIRCRA F T : ON£ w ,4 y C.JOl ING A1R 

VENTS 

PREPARED BY 

C /05 DWG 7-01<re, - 3,s3 

MOt&R BE (TflJS!ON CASE'L 

WHEN 11[M6£R 8£ JS IN TEN:SJON , THE A RcA /1.tJST Be REDVC£D 
BY TH£ AREA Cr THE J./OLL FO R AN AD 42b ltD.S RIVET. 

AsT "'(;,n-,1s1)(.os1) = .osn '' 2 

AAL. "" {!.32-, !StJ)(. O(A) = . c742 ,,e 

fh:: . 1076 ( ffff, SI/T, G) 

C/ 07 fc 
fsT :.-- ,OS'12 "' !S3ooo ?SI 

~l = t/24 -;r (REF, SHT, i,) 
4,z4 fsr O 

0 742 :: S:5600 

!>1£M8~R BF (cotvtPR(.SS/()N CA,.',i:. ) 

180000 
M S-= /.Ss ooo - J==,/===::;t 

TH€ .P/1,G.CIJAL H£/l1B£R /3t=, / S ATTACI/EO ro A BOX _Bf:AM WHIClfJ 

,L)L TliO IT Do£SI-./T tA K£ END l...OA.O, Do ES ;;7ABIL/2E lJr W#E/41 BF 
JS IN Cc.MPRE.SSJt,IJ. Tf/lS IS 0-/ECKED /1Y r/1£ ME:Tf!t>/.) IN "tfiEo,fy 
OF ELA._STIC :STABILITY" BY T!/v/ OSHENKD 1 /ct 3(, > SH TS /08-/t/. Tf/E 
BD.X BEAM IS H AD£ UP OF A:N ,04-0 f A/.J ,O.St 7.SS-n, CHA.A/NE/., • 

(i) ' 

T7 AY y2 It? 
I 

I .DZOB / , 32. .02.74 .03"2 ,(,i 

-1-
c. ,0504 .% .0481 ,c,4',4 ,OQ/7 

3 . /15 2. -Cc.4 .0737 -04 72, .0123 

·b7 I .oi?..14 .o -00 oooz 

.2018 ./SS ,/3 DO .0/40 

JJ -;. . 1ssq It 4 
f+-.s2- .o.s / y= . Zo 18 .7.5" I= . /440-. 1/70 : .027 

Box BEAtJ 

1..= 7--7" £=- 10.sxio ~ P:SI 

_ '384EI _ (Ji':31)(10.s) (,o •)(on) 
if- - SL' - (s)(l, ?)3 = 47C.10 

CONSWERUI(- TH E .oe,4 75-ST( Tu EE EOuNAt...l=A.1T -rt .Cc,, CJF STEE"l, 
TI-If I Of- SECT.8-B JS: 

I = 
"4 

, OQO J4 7 



A. V. ROE C ANA D A L IMITED 

TECHNICAL DEPARTMENT (Aircraft) 
MA. L TON • Or,ITARIO REPORT No. 1/0SS,5/'(, 7 

SHEET NO /, Q 
A IRCRAFT: • 

ONE WAY COOL / NG A lf? 
V,4LV€S 

·j 

-1 
I 

PREPA .REO BY 

D WG 7-c>/S-8- "!3S3 CHECKED BY 

M£118El(' BF (CoM 7:2 

oe 1 7b</O t = Z- "' 7, 7 = (:, I '15 

f}i.
4 

_ (r,,1q s )(1, 1)4 = 
/6EI - (N,) (c. 'i}(10W ooo341) /3S 

L/.t. = -3 ?. 8 

L = , 32Bq,7== 2.sz ·· 

JIJ THE l+80II€ AIJALY.SfS, No CON.S/lJE:RI-/T/~N WAS 7AJ;'£N OF TI-/£ 

A/vl.out-JT Or FIX/Ty AT THE clv'J)S, Nt,/(' or A Pr¼Sl{JU?: FCIRTlfER 
R£DUCTIDN IN 7'1-fE l.!:NGTII. 

CN"1PR[SS/ON ST!ff.-s;s l /'I fJF 

Asf (,s-2.)( ;a) cc .oC/36 "
2 

A = (,s2){,oc,4):: ,0333"" i\L 

P,. = -l3S2.81f (R£f. ~HT. 3) !;T . 

~L ~ - /74 C. ,If { " " J ) 

- /74 2 
t,l :- . 0333 : - Szfoo PSI 

/NT£R RIV£r 8UCKL//,JG ST/f£'-S.S /'OR AL "" (,3000 PSi {,fEF, Ylf;, .s-) 

(,,3001) 

DATE 

DATE, 

IV/ S = S24oo - I ~ 



A . V . R OE CANADA L I M I TED 
MALTON - ONTARIO 

TECHNICAL DEPARTMENT (Aircraft) 
REPORT No, zlo $'SB/ CJ 7 

SHEET NO 

AIRCRAFT: 
PRE PA RED BY DATE 

ONE WAY COOL/NG ,4 I R r---,----,-;--;:,~~,--.--+--,--.-,.,,-,-~ 

C ! OS 
VALVES ~ • \', f)t_~J I y / 27 '$'6 

D W6 7· 0/S'f3-3S,J CHECK E D BY 

,~.s " Tf/£ .of.4 //LUM rs £Q,u1vALE:NT r~ -064)(. F = , oz3 THtcK $T£El, 
T)//C./(NES:S OF EQ. UIVA.LENT S' TEE'L. f'L AT£ : . OS"J-f . 02.J "" , a74" 

EQUIVALENT AR£A :c- , c,74 ~ 3,(,S:- -270 ° 2 

SHEAR ON SEC T. F-F = CFco.s0 = I32.c>o cos .Jo,2 °= 1/4()0 # 

11400 
fs cc -:n- = 4 i!.2oo f'SI 

fsu-::: IO'!OOD Ps I 

42200 
Rs= /O</coo :-,3137 

* lJS!NC INT£R4CTIOI\ FORMULA or 

ft.-= 100 ooo Ps. I 
24000 

l<t C ~ == ,/37 

?,2 Z,Z 

R1 + Rs-::::: 1, 

. O"i?. 3' 
<;;HE AR IN ALUM = 42200 x . N,4 °" /.SZ,Oo P.S! 

.0 ?3 ::. 8"""" p. TEN SION IN AL Ulvf::. 24 600 x . 0~4- 000 '-S/ 

fRoM LOCI(!./[£ D SM 70 a FIG. 8 

DATE 





A. V. ROE CANADA LIMITED 
;\ MALTON • ONTAR I O 

TECHNICAL DEPARTMENT (Aircraft) SHEET No /, JI 

AIRCRAFT· ON£ WA '/ COOL//,/(; AIR t---P-R-,-,-E _P _A --,-R_E_o_s_v __ +--------lf-1 

Vfl/1 $ ( f('J: : 

l)W(., ?-CfSf} - 3.S3 CHECKED BY 

AT7A CHM£NT C!f :STEtL PLATE TO Sl<IN 

THE srfEL pu1r£ JS A TTIJCIIEIJ r o TIie s1<1N BY A oc;uBL€ Row 
(!Jf AN 42~ ADS*1?1 v£rs C

1SCJNJ( IN rf/6 S f((N , , GS ' />ITCfl, 

ASSUl'1ING THC O/STRl8UTIO/J OF, L0A O .BET'W£EN SKIN { Pt-ATE To 
pc THAT 5HOW/J ~N SHEET' S, 7r/£ Af,/OVVT OF LoAD T,f,+JJSrER/f/;J) 

TO THE STE£L FLATE 1s: 

r1 ,:: 2'
201 

{t(;,oo)::, 1100 #/1• 
7sr 3,c..Ot 

-rf{/5 /S THE:; l,).{0UNT OP :SHEAR ri.oW TRA NStt'RtU [J TA Tile STEEL 

PLATG BY rl-lE' RIVETS Flf',:,M rHE_ Sf<!W, 

LOAD /RIV = 

ALLOWABLE l-OAD OF AN4Z (, /j/)S RIVET IN c'suNJ( , 064 -;ss-Tr. =-.scs# 
(Ref, ANC.-5) 

S2J 
M S= 3s 7 - I --= ='=4='-===:::t 

* sa NOTE, s 11 r. 2 









~,, 
:: Al/RO A/llCRAFl LIA41T£1) 

REPORT No . __ J+/_J_.~_·'_>··~·~/ _,1}c__ __ _ 
MALTON ONTARIO 

TECHNICAL DEPARTMENT 
SHEET No 

AIRCRAF'T: PREPARED B Y 0 ATE 

CHECKED BY DATE 

, . ..., 

-;- C-7 -,, -,, I "' V 2 
0 -7 ,, -v 

"lJ 

C/ -: ~--v o y 

f-1 ""' /---{ ll. 

§.--
·~ f <;, ~- ) X ) I · I] 

Jf-.*-
1- • 7) '>< ) C.> 



AI RCRAFT : 

0 

(j) ( 't:,, --

-0 

~ AO"RO A IRCRA FT LIMITED 

REPORT No. 7 lo u c~--,,_/..:.i'-,,.7'--'-' -----y-.:. I . I . 

MAL TON ONTARIO 

TECHNICAL DEPARTMENT 
SHEET No _ __ --...!-'•~'..:;.'5.,_. __ _ 

.;, 

\ _ { 1 -- - I 
'_,NA 

!-.,1 

2-, /1..t 

~ ... v4 

l'-./~ 

PREPARED BY 

CHECKED BY 

~~ ! 
~ {f; 

I I> ,'-{ ·•'/(,- c.~'A ) 0 \~ t. -- -- - : '.:-

?-,;\(,1 >:v:, ,,-..--- ~b.-M ,, 

1 1 "l. 

! -[~: /.-J(l -1 11 I•,~ -· 7/ l/,4 ')' • 't "V 11 -+ 2 f,,, V 1T -I ' ) Y /.7-,4 
'1. • 2 1"' ~ M ? l \- / 

0 
..-,, -· I 4 I --4· ' !· I . ~ .- i • 1.s , ·, 4 

- ,l, · ). 6 V ,t, V ·- J :, "'I i, 0 'V. • )' {/ "):,- p "'" 0 
! 7 )-✓,,. -- I .i. ,~ ~ V;7 ~- IC: . )', f.) .;= 0 • ~----- -.IA,} 

- n •JI r-,,4 ~ ~ n- ..,,"-v,"7 ,;. 

+ p .. /-.:0:. 7.1:,4 Mt> ·+ 
I- I 

• tff /; - J, 1) /....(A + 

A.1,V - /2 -!il k/4 37.p v,, t;'f, ?/ /.) :::: 0 - ----·-· "a) 
+ ·-/. ( . 

1,1./ N ,i ·- 21 t./ V4 - I f· 7'1 p = 0 
12· 

-I- / 6 {( 7 [/A --r -r; -f .. r P ... C) 

DATE 

D A T E 



A IRCRAFT: 

:w AVRO A IRCRAFT l/M /TEO 
MA L TON - ON T AR IO 

TECHNICAL DEPARTMENT 

REPORT NO.~- ----'7-f/_,,_, _,(_:_•f',,L/_~,£..z_· _ _ 

SHEET No • / . 17. 

PREPARED 13:V 0 At E 

CHECKE_O B Y · 

1------ --~----,-L-- --'------- --~........JL....._.....:..__~----~L-~---·~ 

(.,J 1Ty 

2. -rr 

i / w "( .... c/.e ~e 
=-· 1 (..) ,..,.1. [ ( -~ '.] ::. w 'V 'I.. 

Na -- 0, ~ ~ ') NO - P,., -v t_.,__..,_ e -+ ) (A.) v d! « ( t-,. .... o - s v.. ,< v )()( 

A, 

::-

,-,,:, 'v ._ -{ ;: vJ ,/ Sv.. 8 ·+ i-:i • .,) [,( <;;,v..,.; -1 c., u.] v~ 

1.-,.,, -y 'i. 1 - 1!:.- £,""' e -+ e ~-v,-. e --+ c..o-. @ - ,') . 
1 5 

w-/ r~e(0--fJi) - i-.:-0,1 0? . 

s 
P,., ,.., ( 1 - co, e) - f w y .... i o< { 1..,~ .t. - c.,.r, e ) 

""' i (..'.) -v 'l {r- <'. -~; V) _ow -v,. {;;:.., . ....._,-1 - o< C-b-,.,8 ]~ 

? (' 
. ,.)-v ; •T 

l .I-
1;:.· c.. . n _ 9-i_,.., e + 'e cq, s [ , 

~ ~ 

r ) .... vj -- D 
• I 

l-







A . V . ROE CANADA LIMITED 
MA L TON • .O N TA RI O 

REPORT No. 7/oss& k 7 

TECHNICAL DEPARTMENT (Aircraft) SHEET No. I!..£'. 

AIRCRAFT: PREPARED BY D ATE 

C /lS 
ONE-WAY· (.0(,l./N/:o AIR. E, KAurr 
~L~S r---C~ H~ E~C~K~E~ D-B_Y _ _ -~f.,-.._~~D~A~T~E~-

OWG 7-0t.S8 -353 

TRUSS O EFLcCT/tJNS (co~rr) 

TI/£ £JEFLE.CTION OF AJNT @:) W/lfl lf[SPl:CT TC; Pc!NT (~) M.'ly 
[JE. FOUND BY REPLAC I NG Tf/£ (,l:,oo"I LOAD -4T@ 11'1 Tf/ E L Olt.D 
We.• THDJ 

E"" z.q no" PS I (foR STEE L) 
L ; LENGTI{ OF /vlEfvfBt:ff 

A ° CRo .<:,:::, 5€C.TIOJJAL A'R( A OF TRUS.S MEM[3£'R 

fo = f ( v,/J .i f ( F?,) F:i "' · 0 nl £ f: LO A.JJS S If OWN 

Tf{C rRU.SS CO!JS/.S TS OF A .STE EL PLAT£ ,OS"/" THICK (EXCEFT F OR 
A€ f 8F WHICH ARE ,ifJo ,, Tl// c!(_ } /?I VCTED TO AN , 061-" jSS-76 

, ALUM, Sl(EET, T IJ StMPL1rY THE ANALYSIS, TlfE -06,f SIIEET IS 
ffE OUC£D TD AN EQ UIVAt.EN T TI/IC/1N£.S,S oF S TEEL. BY TI/E 

RA Tio OF ~ t T O Esr, 

EA t = ;o,s XIO' P:SJ 

fv1Etvf8t:R. t t + 4 (,/ b 
Cf .OSI ,07 4- J.bS 

BC .OSI .07 4 /,SS 

BF . /8 0 203 ·,Sc. 

EF , OS / , 07 4 ,.ss 
Of ,oSI -D74 /, S S 

A·B .oS / .o 74 J-5-S 
BE . o.51 ,074 /,32 
AD , OSI ,0 74 J.f,S 

Af ,180 -203 .52 

- - ,----, 

A * L 

?10 8,ZS . !2. 

, I 11 7 a 4.80 
s(, q.s4s . /OS 

. I 14 

,) 14 

't 14 
.O'i7 

, 12 2 

70 4,80 
7D 4,80 
10 4.80 
"8 82S 
10 8, 2s 

5S C, _3 ,.S 1:S"_ -'~-

.,,NOT£: DEFLECTION RECALCULAr Eo USING AREA S SHOWN OIJ SHT 



A. V. ROE CAN AD A LIMITED 
MALTON - ONTARI O REPORT No --...-Zi..oss (i_j_p 7 

-~~-~ 

TECHNICAL DEPARTMENT (Aircraft) SHEET No C, 

AlRCRAFT: 

c / OS 
ONf-WAy <OOLJJ.IG A IR 

PREPARED BY 
,DATE 

E. KAV 

fJWG 7-CJS8- 3SS 
CHECKED BY DA TE 

TRUS:S OEFL EC T/{) AJ~ ( COllJT) 

-·-------
TR USS Po DUE TO: o Po 

'Mf/v18£R We O[!lfR LOADS d We 

CF -We. 0 - / 
. -

BC 0 -3640 0 

BF W, {(a.2:sFtJ,,4 .8)2 72£;182 -l(fl,2Sl 2
t ~ 

8- 2S J.di.i~r Lt-1. -~L 8,ZS 

£F -4,8W,;. 
0 ~ 8, 2,5" 

8,ZS ----· -·---------... - 1----•-·-~-· --·· ... -·~ 

D£ -9,(,;W,;. 
384-0 - 9,6 

8,2S -8, 25' - - --- ---~ 
AB 4,8Ulc. 

-76 80 --±!!_ 
S,2s a.zs 

B£ -We. - l60o -I 
·---- - -

AO - We I 0 -1 
' -· --- -

AE Wc-/(a.2sftH,8J< i 72 882. Y(8,,S)2+ (46)2 
82S -I 8.2.5:J :t.0.:..~i -- ----- 8, 2,S --·--

THE .SDLUT/ON FOR 6 C IS G!V£rJ /IJ Tl/tJUU',l? FORM ON SH T.· c..4 
T!IJS GIVES A VAL UE FOR .6.C O F; 

.6(, = , 1471
11 

,, 
TH£ D[[LE'GT ION OF THE .S T RUCTURE ,A BOVE' f' BE LOW r/lE TRUSS 
IS · DET£RMl!vED Ff(O/v/ 

WfJEii'f~ 

0s L 
t.= ~ 

1 /(:,00 
Os" "' T'= ,064 = 2.5000 pS/ 

L" f/0!{/71) ~/TAL DISTANCE BETWEEN POJWTS © ef @=- 9. c," 
G"'" HiEAR MCDULUS (Jf £LAST/CITY=- 2.sx1c/' ps, ~ 

~ A RfDUCED M C>DULU.S JS !)SE'D, AS.SU/'-1/NG TH E SHEET 



-

'/j, z 5" ,/708 -w"-
-

BC 1, Z{I , II 5 0 
0 -3340 0 0 

Bf 
ftr.cslW We /(f,t '- (4 rj' 

, 1214 --·-- - - -- -
i 8-2~- (,'o ,() ,..25 

fF 4 '<?C 
- 4,J? l/Jc 

,I/ SO >---

I '1(,c l5" 0 
- 4 8 

AB 

4 '?(' 
! -1~ We 

./150 
I 8 2. S-

4 ,~{; 
I 4-,'i/ We 

, /I SO ---
'{. 2S 

n_. I(, IV,:, 
---- .___ 
( 6-jOG. , ) 

-~---+----+-----½---~--------+----+·- -
23. lo'f JJ 

- -t- -

i;.,8,I0(,i'S , 
-4---- ----~---,---i.---- -1---+-·- r-,-

6 10, _,,,- : 

-1•" --
I 8-ZS 

4 8 ·- -
;y zs 

I 

BE -z.z.s .IH2 -We - C fa oo 

AE 

1,, 2-5 1. 1708 

I 

-lA ~l 

1(~,sJ7« 4--<f Ne W ~S; '-+('I:;_):_". 
, / 214 - --1----- -

r. 2S-

-I 
I - ·-

~ ,, I 
i .. 

~ 
:Ii i~" -It 
0 .. I 

' i-"-



7 

s 

a P,, -
a We 

-( 

0 

,2~;•. (4 sr~ 
8,2.S I 

-'1 8 -- -
8 ,25 

- 1•" ---
8 ,ZS I 
4 8 ·- -

5' zs 
·-

8 9 

t- u,. cv as ~"=­
"-8, DfoZ S- y-

0 

A. V. ROE CANADA LIMITED 
MALTON, ONTARIO 

TECHNICAL DEPT. (AIRFRAME) 

AIR C RAFT 

WEIGHT 

C /(,5 

C G . POS ITION - - --- -------,_ 

10 11 12 13 14 15 

(J - - -----
I P, l d 11, 

T -~1/-;.. 
(oi , °"' Z5,< ©,@ 8 -2.S , 

I LI A 

(j) 
(i) We_ crn£R 

') 46, 302. 0 

4 ;,73 9 

7fH, 23 

4 /. 73q 

4 /, 73'i 

41 73q 

5{) ,244 

REPORT NO. 

SHEET 

DATE 

PREPARED ev - C. f(ti vT T 

I 
16 17 18 19 

·--

'.J>• CV 

LoAO:S 

.,____ ------ ---t----+---+----4----l-- - --' 
48, .) ?2 32.8]. (,Wc 0 

78 .. 23 

I 
11, I I 8, 85<, 

l- · -i---1r---+---i---+----l----+----J----4---_j 
l 

' ----+---+-- -

------r-- 1, ---t----t---+----+---+--- -1----..l.---_J 

---1---◄,.1 
_ .., • ..,1r .t:1 .i~- - -1---;t!---+-----f---+----+---+----4---.L--_J ·'B': ~- 1 

J i 

__ _...i...__.J.J.~, ~ - ------+:--..:__ _ _!,_-_-1.,_~L_-..L _ _L _ __J_ _ __l 



:fiilliii19' 
A-~llti¥aio..~ AVRO AIR C RAFT f. l ,W/TEO 

M.o.LTON - ONTARIO 

TECHNICAL DEPARTMENT 

R EPORT No __ Ji.Q/f:_f_§ /4;; 
'-'-=--'------

5 HEE T No 7,-z_.. 
A IRCRA FT, -----------

C.. I 0$ 

Fe S: -r I o t'-.\ I S 
----- -

A T 

PREPA RED BY 

CHECKED B Y 

• S o c-
,, 

v 
4S 

'C. 

~ 

i-' O:; \ T low -- ·sos 

w = 
l 2, 

b 3 
- ~X 3 C '>(, \O "/.. \· l_X. · 'l _¾ _:_9_\_§__ 

\'2... -x_ \. l,9 3, 

w B·O t...6 
=====·==r-==-- --

5 X. 1- <a q X • 0 0 7 s 
- lo 

I D · 

' 'l. 
--==4=0;;;;;~ G::_? L 1~1 \ ~--·· 

T1-t-E_ -~~!j_-~ ';:,!:QE~ ~- -~l::!:S?L~~.f'-'e)OY..§; ...J. ~ --- CgN_5u~~ i<:f; j ) 

A ~ C- E "" i A ·~~Le. 0 E. c. i:.-. \) ~ c. 0 ~ 'f 't-\ e., -'D ~ ~.2 ~-~.£!.I.~.£~-~-·--·-•--·•-· .. ... ,__,. .... .... ...,... .. --···--. - - . 

i - "1 H t C. K 1\--1;~ Lo~ D I N &~_ --~ -\ l~~-~~ 1 £21:'..\t. _<z_~ __ .. \\·-\ §. __ SP~ '..N_~ , 

DATE 

DATE 







. ··A IRCRAFT, ' 

l . 

' > j 

I • 
]) ' 

)$a« 
AVRO A I RCRAFT L I M/TEO 

MA L TON •. ONTAR IO . 

RF.PO RT N~ :____Jp_,::O.::;cS.,,,_S!r;,5L1/!1eG..t..Z_ -----,_ ~-

TECHNICAL DEPARTMENT SHEET No • 8 , / 

ii 
If. 
H 

r 
" )r 
i 

l 

l 

Vf':•.q 
~ - / ,' 

. _ ... .. 

I t. 
, ·\. 

j '\, .. ,i i ! , _______ ~'-"-~ •=.c=--~=-------·--.,·-

1 ! 5.1~· 

1/-
( 

ll) 
r-_ 
ln > 

r 



~ ~ AVR() A/RCRAFT L/M/ TE/J 
MALT O N . O NTARIO ~ 

TECHNICAL DEPARTMENT 
AIRCRAFT: 

C.1os 7o 7 ,. 2. 

HI\ > vf<S j:_ , 1 

J l-1!::. p ;.,'/ I ,/f ._.,E 

41 o/, of l \J ,,o .,/ .. > /, >4 

R EPORT No._~z.c../,_o-"'s.,_,~1:..s8 .... ~'--'"':...lr.___ ___ _ 

.SHEET ~O. ___ 8_,_C_~--'-----

DATE 

t------,""-'~~c..:'·:_· -_~_ ~'_· -~ _.<_·---+--"...:' }_· _,_· ___ ~. 
,CHE.CKE □ e ·v 

DATE 

_;..) -.;: loG • i' -
"('o {- 8 /r JI r ;_1J t,'I 'l"'f 

ULT, 

/ N '.1)•t\::..i,1J D/i:: (.].)•'!,.;u.:: 3200L8~ 

I ;: ............... 
,{; / 1 l 

,,)..:, 
:...:,i' • ~;;.J 

I ' . cr\J: ""' --

( ,) -: , 

'/0 



AIRCRAFT: 

J 

\1 

.:SC: AVRO AIRCRA FT L I M /TEO 
MALTON • ONiARIO 

TECHNICAL DEPARTMENT 

- lo , t . 

. .~ ,: 

1 , 2. l.1 
\ 

\0 
,,.<I-

" 
,: i.! -~ 

-I 1 :,/ , I:: ' /c.! ..,.. 

~ 

' I;-:, ) ..:.. "I 
,. 

\ ,' 

l 
V 

{l < 
' J 

/', 

l{Z.';) 
·--·-::: 

.. . 

L 

SHEET pio. 

C H ECKED BY 

! . 
.J 

• !, 

,::. I . J l' 

' 
(.,• I 





E« - AVRO AIRCRAFl" LIM/1"£0 
MALTON · ONTARIO 

TECHNICAL DEPARTMENT 

'<E°PORT No 1/ossb/{,1 

SHEET No. 8,S 

AIRCRAFT, PRE'PARED BY DATE 

I 
'j ,,.-; .'~ ' t' Ef ·., 
' CHECKED BY DATE 

f rr fur of nrrs-r ---- --:-- __ ...,. ·- ~,, ___ '"'- --
·t .J f: -;o ,,..11_1 r' 1·0 .i;. , 

'f"',- -· ... _ 

J ·, 

' 0] ,I:, 

,1 o ' '
1 

( 1:.· c" v1V A /-t ic , 2.~~'i . "' 

i.s8c,' (_.'\,_ ,c!53S• . .,.I _______ ......,. ____ _ 

, 02.!..'1 o::. 3 z.. :;- - t.i V11 II 

=- ~-~--~-- ---- c.·-- .::. , OZ..o r~;;n X 

,, -» J t "I) / •..: Ji', ( J}, '• 
I 

LW l;.~~ 4- ~,() 'I' .. 

·r~, E-

E:. l 

E 1.-i u Lo£,1'.I :t 

Lt:N (,1 rt ,. 

11 ,..:..,< L 

I 

f"'I ::.. 

' 
' 

! 
II 

, 0 

\. 

I . '- ,·, 
- --
I _, 

'>; 

j ; , • ' 

. 1 

. ,, 
, r~:r-r:~ ... \ •• \.,i!;.t,! r,""' ~) 

F;·..._ H f -(, b. H-r' ',.i _., ~ I . 

1 ·' f•' Ai.:1. y \1 tvtt-1 ,4_,,. (;.~ \,<1,w 

. I .. . .. 

(, {? . ~) 
r Ker:,' !, oi,i,'. ,-t.._ ' (i-:;,(,t. I I 

e>, 

3 .J. i 



AIRC RA FT: 

~ Al/RO AIRCRAFT LIMITED 
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A . V ROE CANADA LIMITED 
f..1 A LT O N • ONTA R IO 

TECHNICAL DEPARTMENT (Aircraft) 
AIRCRAFT: 

SHEET No _,.,._,__,,'------- ---

C /05 
CNE·wAy r< :'I L/f.JC, ,4IR E, KAurr 
VE:!✓ T $. 1-----c .c...H _E _c.c...K...:..E _o _ a_v __ -1-_;:;~ ...::...:=---

DWG 7- iS8-3S3 

PREP AR ED BY 

[ ~USS 0£FLECT/Of:/ (coNr) · 

--rt/E DEFLECTION OF TI-/£ TRUS5 .JOJNT-S WllL H£ OETERM)I-./EO 
GRAPI/- ICALL'Y BY ME:."AfJS OF A Will/OT IJ/IJGRAM- Tlf/S I S MOR£ 

[)S[FUL THA;J TIit: //NALy T/CA,l SOLUTION ()IJ TH£ PRE.I/IOU~ PAGES 
/JECA U.S£ / T ,St/()WS TH.€ /JISPL4C£H£1,/T OP I/NY .JOIAIT WI TH 

Rff,P£C-r TD A.VY OTHO? J OIJJT, n 11s WILL 8£ USEFUL IN . 
DET£Rl00JING MOM£NTS -" T THE -TOII-./T.S .p ::iECONDARY STRESSES 
p i T HE TRUSS N£MBCR.S. 

AS~U/vf P TICt...,IS : 

I) TRU~ MEMBE,l?S A D, !JE, { CF REMA/II PllRALl€L 

2) fbwr @ /.S FIXED IN ~PACE 

3 ) J()ttJr RIGIDITY /JMS NOT AFFECT D£FLECT/t)N Or TRVSS 

Af?EA OF TRUSS /VJ.f_MBER-S_ 

THE TRV-S.S lv1£MBER.S 1 'v f//CI-! APE 8ASICL 'I -STEEL, ,4 RE co/JSIOERED 
TO HAVE TH€ ·06 4 7-SS-T?, -SKtl-J PLUS A'r--1 ADD/TIONA,L PoRT!oJ,I 

OF Fl;A/vl£ OR ~ TIFFENER WORKiNG WITH THEM, T O .S/Mf'l/ r Y 
Tf/£ ANALYS If:, A N Y A. LUlvflN(i lvf IS CHA!vGED TO A ,v EQUJV,ql E!vT 

' A REA OF .ST£ EL, THE SECT/ Of✓ Pl?OPERT/ES OF TlfECE 

[4'UIIIAL.£/VT SECT/(,,/./~ AR£ CALCULATED ON T/IF FOLLOW/NG 

PAGES, Iii/ CA-LCULATl/'/G THE MOMENT OF INERTIA ) ONL'f THE 
STEEL f THE ,0(,4 -SKIN ARE CONSIDERED.. T/fE ALUMINUM IS 

• CHANGED T O A.V EQUIVALENT AREA. OF S TEEL 8 Y TIIE R'4 TIO OF 
EAL TO Esr• TH£Rt:Fo,'ft:' ) 

[ A l EQUIVALENT ,t\RE,4 CF STEEL, AEQ =- AAL ~ 
c..sr 

10.suo". 
OR, AEQ = IIAL 29 x IC r. "'"" , 36 2 AAL. 

fl/EMi5£RS AB, BC: D£). -1 EE 

Tiffs£ MEM8£RS Af?E CONS/fJcRED Tu <OA'SIS r OF THE · -oSI "',TE£l 
STRAP i rl!E .0(, 4 AL SK/!/ C/\/LY, WIDTl/ -'" /,SS" 

' 

AH=(;,ss)(cs-i)-t (3u}(1,ss)(.o(.4) :: _._l!_S:,.o_'' 2 

[{,_UIVALfNT THICKNESS:: .oSJt(-Ob</}(.3l,z)::: .0742 



A . V. ROE CANADA LIMITED 
MALTON ONTARIO Re:PORT No. z/o5SfJ'/G7 

•. 

AIRCRAFT: 

TECHNICAL DEPARTMENT (Aircraft} 

CJl'.S 
0/JE-WAY COOL/NG A tR. 
IE:Nr.S 

IJ WG 7-0/S8-3S3 

I.,ftt}S:S Ol:FLECT/oN-S (CofJ Ti 

1v1£MB£((S AD f CF 

TH£ rRAM£ CAP /$ MAD£" FROM 
7SS-T{, EXTj LEGS f!R£ .08x,J, f 
,12,x ,7, A=- ./3375" 2 

SHE:ET No 

PRE:PARE:D BY 

t, K1.urr 
C'HECKED BY 

z 
i(JTAL AR[A or ALUM : A.1tt = ·/337St , /OS(:,=- , 2J'13S" 

Asr = {u.s )(.0-..,1) 1- (. 239 3S ){. '3G2) = ~.! 7 ~'.' ~ 

t£Q= .074z." 

(. o?42)(i.(os)3 _ ~4 
IEQ = 12 _ () 2 778 

!Yf£tvtBER BE 

THE FRAME CAP IS Tf/E .SAIV/£ AS' 
FOi<. f.10./fBt:RS AD,¥ CF, A =J137 S Hi' 

AR€A OF .o4o AN(;L€: .04944 
.2. 

FRAM£ CA.P 
.c40 7SS-T(, AAIGL£ 

.CS/ 5T€E:L 

,C""I ?SS-H, 

2 TDrAL AR£A Of ALUf.1 :c .l3375r ,04({44 -f· ,D8448"' .2, 7~7" 

A rr= {J,32.)(.os1) + (362X,2f,7"7)=- ,/642" 2 

DATE 

2. I .SG 
DAT e: 



A . V R OE CANADA LI MI TED 
MALTO N • ONTARIO 

T-ECHNICAL DEPARTMENT {Aircraft) 

C /OS 

ONE-WAY COOLING AIR 
VENTS 

D'./.JG 7-0IS'8-J.S;J 

-rRus.s DErlECTIOIJS (CONT, ) 

T HE A/v!OUNT GF .OS/ 7.S.S-TG 

WORl<ING WITH AE f !3F IS 
BASED ON EQ UAL .STRAIN"". 
TH£ ro TAL LOAD /IJ Tf{["SE 

MEHBEf?S IS /Sen ff {REr. SHT. 1.1) 

REPORT No. z/OS._ft:J/{ 7 
SH EET NO __ C:;:..•...:..7 ______ __.: 

PREPARED B Y 

E KAVTT 
C H ECKED BY 

.OSI 7S:S-Tf,~ 

. lf}o ST££L 
.0'=4 7SS- TC, ~ 

DATE 

z/1(.s6 
D,ATE 

!T HAS AL.READY l3EEN AS:SUMfD (REF, SH7.t."1-) J-.s-z~ 
TI/AT 1'180 # CF THIS LOAO /5. C'ARf?!ED IN Tlf£ Box 8E"AA1S WHICf/ 
_SUF{'ORTS A£ f llr, AN [<;IIVALENT AREA OF 'S1EEL FoR 71{£ .'cJs/ 
ALU/vl, C-HA fJN c:L W,4S CHrSEA' Sl..'0{ ,HAT !'18t:J# ;/CT/NG ON ,r WOOL.() 

PROD/JC£ THE SA/.1/£ :!>TR£~ AS IS272 - /'l/30 ==- /3Z'l2-# WOllLCJ P,t>oD 
/N THE STEEL- TI/IS AREA of Al.UM, IS .043.S! " 1 

TOTAL AREA C!F ALUM= .033ZBt -04'3 -S"I = .07(:, 7'? 
u 2. 

AsT= C,s2X-1e)+ (,3~2)(.ou~n)= :_1_214_•
2 

tEQ ::- . /80 t (.o{.4)(.3{,2) - . 203c" 

~ 2032 )(.sz) 3 
1,-1-

IEQ = . ll :::.o0Z38 

* DEFORI-I/ATIOIJ~ Of TRVSS MEMBERS (t.) 

-z-r;~ ~VG 

-
Mf)l16fR A ~vr. L 

-
CF /1o8 8.zso -(,t;,O J - 54450 
BC ,JI SO 4,800 -3840 - I 84 32 

BF ,/214 q,54-5 JSi:..7?. /4.57 7/ 

EF ./ISO 4.800 -3840 - I 6432 
PE .II SO 4,800 - 384 0 - /84 3i: 

AB .IISD 4,800 -.3840 -/8432 

BE , / <.o 42 8,2SO -/3 (00 -, oeq oo 

AD .1708 8,25'0 -(,(,OO -S44 SO 

AE ./ 2 /4 Cf.S4S /S?.7c 145771 

* PLUS t,, IS LENGThENJNG OF MEMBER. 

• £' :- 2'1 no' PS I 

,A£ 

4,953,200 
3,335,000 

31S20,(,00 

3, 3 35,' 000 
31 3 3.5',ooo 

3,33S1 00Cl 

41 H,/ 1800 
4,'{53,200 
3, S201 '1CX, 

ls= ~vG ½£ __ 
-.01 

-.00 

oqq 
SS3 

,041 41 
5S3 
S53 
553 

287 
OH 

w 

- ,DO 

- .00 

-,C>O 

-,02 
-,0/ 

.04 

** ~v<., IS TH[. AVERAGE LoAO JN THO.SE /v1[/v18[R.S WHICH ARf: LOADED BY 
~Hfl\R now 





A. V. ROE CANADA LIMITED 
MALTON, ONTARIO 

TECHN ICAL OEPT. (A IRFRAME') 

AIR CRAPT 

WEI GHT 

C. G. POSITION 

c 105 

ILLI T DIAG RAM FOR TR U.S.S D£FLEC TION 
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REPORT NO. ij":·SS6h 7 
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A. V. ROE CANADA LIMITED 
MALTON - ONT AR IO 

TECHNICAL DEPARTMENT (Aircraft) 

C ;CS 
c-NE- WA Y (O!'lLfNc;;, AIR 

VAL vr, 

DIA/G, 7-0A"i8 - 3Ss 

PR E PARED BY 

K4UTT 
CHECKED BY 

tf!E N Ot-1LNTt· IN THE VARIO{),"' M£MB£F!.s ,1KE Dt7£f?/'"1l1,£0 gy TI/£ 

HUI/OD OF NELAX-4 TloN ( 1/f!R.DY- Cf?c1.S.S), S/1vCE ALL T.RU~~ MEH 8'£f(S 
Al:'£ CoNStO€PED ro IJE Fix['[) A 7 Br.JTI( ElvD.S, ,/ E C.vNS.T,4/JT 
-r;iROUGl{a (rr; A REL4TIVE S -r!FFNESS FACTC-R OF ¼ IS t/SELJ. 
flit FIX£D-E:ND MCMENT OF £/J u i ME/v/f'E:.R IS IJ£TER,V/!NEb ~Rol,f: 

zv x 1!) f Ps 1 

M J!>1J:.AIT Of INE'RT//J of lv/E:MffER. 
LENG TH OF /vlEf\1/R £R 

DEFL ECT/ON OF ONE £ND CF A1£.vfb't/f' W/TH /f£S{'tcr TO 
C THEA. END1 lv!EASvRED NORM At.. TO MElvflYER. fJffLECTIONS 
A RE SCALED FROIV/ WILL/ OT /J/AG RA!v'/

1 
SH T 2,8, 

i----'----+--=2. _ _._3 __ ,..., _ 4-'----+·--:£_=-+~-G--+---::::-7---! 
l R£lATIV£ 6.xz.q,©, 0 ""1 2 - _©_ 
STIF( NESS I 'U ® 

~--+---t----:---t---F""":;Ac_7r~B._4,_---:~-----+---::---+--""---------t 
µlMr;..c:FM..,.,,r R~rn--"'L--+-~I--+-_,,,,I /,..,,,'1 1 c; ',f- G n s L ~ F. E, N/. 

Cf f!,ZSo .0?...778 .0033G7 I C 6 -- 0 

/JC 4.800 .02303 -004 7'18 ,0b2! Z.4S,84B 23.04 - /08 0<> 
8f q,54S ,6o?..J8 .000241 ,0306 12,(,72. 1/./0 - 131 
EF 4.800 .oZJo.3 .oo4nB .0740 z.q,,534 ZJ.04 -12870 
Of 4,800 ,Dz:?03 .004 798 •. O(, Z( 2.18,348 23.04 · -'./ 0800 

AB 4,800 ,02303 .004 718i,o740. 2%) S34 23,04 - .I 2870 
fif 8,2So -01422 ,,o0/724. o o -- o 
AO 8 2SO ,02778 ,{)Oj3{, 7 0 0 -- 0 

~6.L....~_.q.:..., .s;=-4..s=-...._• o_o_i:_38..c,,_,_' o_ oD 24 'Li ,...91.QG_ __ 1.-=2;,,,_ .::..".!...:7 c.::_" __,_---'q'-'-I-'. I--'-o _______ -_1_3,c,.rq____. 
¥ SCALED f"ROM WILL/OT PIAGR4M, . SHT. Z-8 

vis TR!SVT!DrJ FAc TDR.S 

TllE MOf1£N7 J/7 ANY J'0/tlT lY or:nrl80TED rQ rt/£ MEMBE/f'.S 
TERMIN-4 TING AT TH4 T ..f"l'INT ACCoRD/l✓G TO E/iCH M£MB£R 1.S 
D/.ST/?l8UT ION FACTOR. {p.F,), IA' tiERE 

/?..$.F. 
DF = [R,S,F. 

WHERE'. R,S,P: J.<, THE Rf.lATIVC Srf,f't/E'SS F/!CTOP OF THE M6M trER,, 

lR,S.f IS THE S/J!YI OF TlfE /?,S.F, 's OF All IVl01L?E/(S 
TERM1ivA TING /) T TIU: JOINT-



A. V. ROE CA NADA LIMITED 
MALTON • ONTARIO REPORT No. 7/c.:s:.,;-ekz 

TECHNICAL DEPARTMENT (Aircraft) SHEET No --.::Z..;..' :,.,,10:::._ ______ .;; , 

PREPARED BY DATE 
ONE· WA'/ COM ING AIR KAUTT 

C !OS VALVt:S' 
.PwG 7-()JS8-3SS 

M Of-1£/,JTS AT ..JOINTS (ca1vr) 

o/STR!BUTION FACTORS (coNTl 

.Jo ll!l.[ A 
MEM8ER f?. s. f, O.f 

AD , 0033',7 , 400 

AE .0002.4'f . 030 

.SlO 

r ,008414 1.000 

IYJEMBl:R R.S.f. 
D.F.~ cf ,0033(,,7 . 412 

c.s .oo47qa ,S88 

[ ,00816.S J,OO() 

JO/MT E -
MEMBER R.S.F. D.F. 

l::D ,004?C/E3 , 415" 

EA ,00024'{ ,OZ/ 

£8 . oo I 7 c.4 ,14q 
EF .oo _,_!_I.I_ 
[ .011.n,q /. 000 

CHECKED BY DATE 

r J£ 
.s,,=; f>. f. 

BA , 004 7'78 , 41S 
8£ ,00172.4 , I 4q 
BF . 0002.4-q ,Oc I 
BC ,004 7 ,415 
r ,0//~69 J. ooo 

.J'()/IJT D 

:JOINT F 

Mf. M 8t R..:...i _ _..;.;Rc.....' .s_·._F,------4_..::D_,-'-F._. ---1 

FE ,0047<18 ,S70 
F 8 ,OOOZ4'( 

fC _.._..J..C..::c..:::.-"'--"'.,._.--+--'-..c...... 
[ 



::E 
I[ 

0 
~ 

\ 
:::.t-Ll 1 T/CtJ BY HA, OY-('f:()S,S F08 M J/'yftNTS AT JOINTS 

_ 6_ ____ _ B 
1 2 I 3- 4 5 6 7 8 

A D A E--r;;B--t---;--B-A-;--B-1::--+. _B_F_.....__B_C_-+---"' 

-~ 
4
c;;, -• -:: ~:a,J;~';~f ,£ -;~~~ C _-c_' 19 =~ ::; -~ ~~ ' 

5 :oJ,(, 3?1-3 I 7415,/ 17B8O,8 354741 ';"co,, /Boo.a 

MEMBf R ---
D sr. FACTOR. 

l=======~===::C::-=-= --- =----=-~--==:=:p::===r====::p=-====-= ..... 4"-=-====I=::==*~ 
zc:.21.:-1, zso,o 4-H o.4 3 7 0 7,'=, 1113.7 1 rsz 

fv~E' ·v1 ~t R 
DtST. FACTOR. 

3 I IS.?.. 

-Z'lc,,<c,2 L:2?4 - 4 22<;,.(, - 'Jfo73.4 -1318.q -;a.,;.7 -%7'3A-
--1----t-----1i-----;-----1f--•--~---+--.1 

-/553-7 -130 -l8Jfo,7 -2 // 3.3 -(,5'f4 1/12. -22.17,'/ 

1313.4 

- II 4 

-3?:,/ fo 

354.o 

I 7 (.. (, 

-178,(. 

/r 4 4 

-.53 8 

/ 3.0 

-/3.4 

4 :, ~. c z.q /. I 
-·~ ~- . - -

I 

-/ 023-8 

-41/8 2 

504,4 

---•♦ - ---· -

c·,..., 

. 4 I?.. 

2h01 8 

- 0107.4 

-/483,/ 

t il7.8 

(.,'/0 7 

- 7 2'3 2 

D 

I 

DE 
.S8S 

- lfiV,C 

-4434.8 

- 1816 7 

!1SZ,D 

-418 2 

Z/17-0 

- S/1.C/ 

of? .o 

2Sc,2 

- ZS3.o 

ED 

317- '[, (. 

- 3(, 13 4 

- 22 /7.4 
' 

7.111.0 

. - 5H,.,O 
i 

380,0 Sc Z 

- 35 7, 8 - 'ic. 4 

- 178,q - Z(, f 

l8s.8 c.51 
qJ.'{ 13 3 

-10.8 1- 12.a 

2//7. O 

Sli O 

zs ;.: ,1 

-::53-0 

EF 

,4 /5 
-

,.J1.? -,~FJ,, o
1 

'JO[ r 3 'lfl,4 /8,5'),SL_I 

/(S.r., lt 7'3,7 'J/07,C. 

-sc.t 
- 2'-· 7 

7Go.o Z/17,D 

2 80, I) l/ h,f,. 

- 'lS,8 -11(,4 

-, 5 -r ,, If q 

'.;04.2 5/2.0 2..5".'1 I ij•? 'rt , '.> 

L-----~----+-f---\-1--:c-c;::...,:-_-=-o+----:r::--u::-:;-, ,-:,-t-;-:n:;-. _-;3-t-~~1-=z:-::::-::2~. ,::-1:t 

-254-~ -ZS3,0 -JZ.B 

- 1543.1 ?.h7,C, 



I A. V. ROE CANADA LIMITED 
z/o~St:1 Lf, 1 MALTON, ONTARIO REPORT NO 

JOINTS I TECHNICAL DEPT. (AIRFRAME> ;: . I J SHEET . . ---

I AIRCRAFT ~ DATE - ,1.if, l,, (-, ---
WEIGHT . --

5' C G. PO~TION - - - -- PREPARED BY K/JJ.JTT -
7 8 9 10 11 12, 13 14 15 16 17 18 19 

Bf BC CB CF ~-- ..,_ --- f---

.Oc../ . 4/S -S68 .411: --
800-D "" f.=• = =-- ===== - /.c -/ -/I ':'f.' -0 0 

I !880-B 
\ I l;-'('(' A 

C,. iSC 4 444q,c, - \ 

I 75,2 31/S.2- 414 , 4 ' I c.bOl,B 
I 

\ I -/85,/ -3'(,n4 -4 4.'?4,8 -3 107.4 

I 

I ii 2 - i211. 4 /f36 7 \j - /4331 

/(' 1.z. 2//7. 0 ! /qSi' ,O 13U,3 

5c-Z '17" ,t, ! I C.S6,S- I\ ?-9' 7 
' - 5<',4 - 9 lfo 4 - r:;z.o - 7 i:3 .2 

I 
- 2(, f -S-16,0 

- 418 c I \ -35( 2. 

Z5. 9 Sti o So4,2 1 353,2 

13 3 z e,, 2.s{,.o r7 \ 177,0 

! - lt.'8 ;,,_::.53 o I - zr 4,6 -nB,4 
~ 

- 3 , q4,8 3 7<ftJ.B .:-{,/ . " • '.:;4 i. I 
----=:::-,---- f.-.= - . - . 

I -
'-.. - - - t- , __ ~ 

I , - -. -:~ ~ ·-- -I -I f-
I EF 

I 

FE E. 5 F8 FC - l - --
/4 l ,4/S ' ,;- 70 ,030 ,400 

'" --- - - . r - - --
0 -,z.a J(' QI I -1za 10.o - /31,[' 0 

3547.4 I 74 1.S. I '1 / D 3 SZoJ, {, I88•>.S 
I 7 7'3,7 '370 7,(,. I 4'740. 4 ZS"!,O 2224.8 

/318,'f -3" 7.'1,4 I -4Z 2~-~ - Z2i'-4 -Z'H,C, .2 I ' 

-~S'f.4 - ~ II 3.3 -t8d,,7 -fs.o -/SSJ. 7 

760,0 Z //7,0 ' lt/13.S: lo JC4 4 1393,4 

38C I) / ',:,,F, I ICS8.S '75 -c C,83.1 

- 3S1.8 - '116 4 I /{> 3.8 - '.iI.8 - 7/8.4 
I 15, q 5 // .9 ' - 418,t. -csz - '3~ /.(, l 
li3? 3 )/ ' () i 

5c4 4 cC, .C, .,54,0 

c;1.q 2 ,2.2 I 25(, 0 J 3,0 , n.(, 

-Cfo.8 -zs~-" 
i --~ 1.. -. - - 54,0 -/J,4 --1 78,2 

. -
I 

-- 4 4-l,3 c.1 /, I 4258,2 4i3l.O -? 15 ~.b 
I 



A. V ROE CANADA LIMITED 
"'4AL,TON . ONTARIO REPORT No ------1/4·.s S6 b, 7 

~'-=--~--'-----
TECHNICAL DEPARTMENT (Aircraft) 

C !o-5 

*TRUSS 
M£MB£R 

AD 
DA 
AB 
lJ A 
A£ 
EA 
./]C 
C8 
BE 
E 13 
BF 
fff 

CF 
fC 

Df 
£D 
EF 
FE 

** 

ONt- W,4Y (<'-CUNG AIR 
VEN TC 

DWG 7-01-58 - 3s3 

MJMENT 

4cS6 
379S 

- 4S4'f 
- 2qse:, 

2. q I 
3(,8 

-J-543 
- Jl<JS 

4/3/ 
4/31 
J~8 
zq I 

371:/S 
4c.S8 

- 3 7'1S 
- /S43 
- 21src 
-454 /./ 

SHEET No z.. I Z. 

PREPARED BY 

CHECKED BY 

* FIRST t...£TTER !ND/CAT£$ J'Ct/\/ T AT WHICH MOMENT AC7S'. 

** PLUS M OMENT JS ClOCkW/.Sc M OMENT AC/ING 0/.I TIW.S.S 
MeMBER, 

DPTE 

DATE 
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PREPARED BY 
DATE 

ON£- WAY COOLING AIR 
Vt1L VE,S KAUTT 

CH E CKED BY 
2./7 ln; 

PWG 7-0tS8-sS:J 'DATE 

CHANGE I N TfW.S ~ AXIAL L0-1N._ 

THE MOfv1£/JTS /,V TI-/E TRUSS MCMB£RS ( 'ifiCWN oN SH T. 2 , 12) 

JJ.JDJCATf: THAT A PORTION OF TI-/£ LOA.D IS C,4RRl£D AS SHEA,f? 

IN THE MEM8t: KS INS TEAD OF AL( THE LoAD fff"ll''G TAKE:N AS 

AXIAL LOA/:), TIil' AX!A.L LOADS SJfC WN 01>/ :SHT, 2.7 Wi ll NOW BE 
CORRECTED, TAKING THE £FF[cr OF Tiff" MtJMEI./TS INTO ACCOUAIT-
77-11~ WILL BE DON£ !3'r' Fttvl)JN& THE LOltOS AT Tlr'E .J"OIN7S DUE 

TO TIie Mo/VIE:N'T-'r ACTING OAJ THE MEMBi,R,S_, FINDING A)(IAL lOA.DS 
IN THE M£tv;8£RS OUE ro THE.SE: LOAD:S: ,;- SVPERI/Vf Po.s;Nc; 71f£SE 
N£W AXIA,L LOADS ON TH[ ORIGIJJA.L LOA.DS, 

Tf/E LOAD AT A -.Tom, IS FOVNIJ BY ADDJNC, TH£ MOlvf£NTS 4 T 
EACH £/JD OF A /VJEM8ER. ( Dt ✓IDING BY THE LENG TH OF TlfE 
MEMBE~ SVCH THAT THE MOMENT ACTING ON THE MFMBc{r I.S 

c,MN£RTfD TO A COUPL£ WITH AN AR/v1 FQU,4L To Tiff: LENGTH ~F 
TH£ JV1£"'18€R. TIE MOMENTS ACTING ON THE M£M8ER.S ARE 
SHOWN IN Tiff SJffTCH BELOW, 

u 
s795 

D (379.S 
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-------'--45_4 ____ '1) F 
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