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T'hc I1J11Cr C .1~IIlInCS fafal Cana~isu ruilitar~ air clisplayi acci-
clcnts uc~~urrin~h hctwecn I ti1 ;rr~~lt . l+?~(, ;tncl 1 11 .rrch . I~)7~ . 
Thcv arc clis~~ussccl in clctail Irunr ;r Irunr n f~ ~ + ~ w~ . a e~t trs 1 tnt ul 
vicw . Il vvus fuun~ that sinrle ancl scharatccl il+rts tcndc~ to 
hc at hi~�h risk cunt~arcd witlt tllClr nlarrl~ll ~c,untcrh ;~rts 
and m+tst +,I thc fatallv~ injurccl riluts hacl Icss than ~,()K)0 . 
Ir+,urs tutal Ilvin~ timc, Tinte un tv ~e was sltuwn t+> he Iess iht-. ~ .f 
purtant th ;tn tctt,rl 11i~~ltt tintc ;tncl ;t`~c in it,clf w .ts unrclat~cl 
tu the inciclcnce uf fatal ~,tcciclcnts . Slmntancit~ an~ ycviuticln 
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irum_~-arran~ed plans featurecl in many of the acci~ents. 
I luman failurc in tlrc cuck ~it a > >c~ r .- u h~ ~~ 1 1 I a 5 t ~ l~ss frcyuent tn atr 
clishlay falalitics lhan in fatal a~~i~lcnts occurrin~.; in ruutine 
Ol)l'ratlunti : huw'CYCr, llrlnlall 1U11LIIC I11 SU CNISIUn ;3CCOUnt~Cl 
fc,r ~U'- uf the cause facturs . a li~,ure ntuch hi,,her th :rn in rtun-
aeruhatic f~atal ac~~itlents . I~inally, evic3ence incli~utes that it 
is pussihle tc,t sclect anil uperate an aeruhatic tc;rm in which 
the risk uf a fatality is luv+, prc,vicleiJ a fevv ;iml,le ~uiclclines 
arc uhservecl hv tkte tcam seleeturs ancl th, , . - c t~ .tm nrrmhers . 

;1ir displ,tys have hcen pupular thruuehout thc vvurltl 
sincc thc incc tiun uf aviatiun 7U }~cars a ;,~u . l hc first Canu-f' - , 
clian nrilitarti ;iir clis}ilay acci~lertt c~erurrctl at what is nuvy 
(' ;tn ;tclian I nrces liau~ I'ctaw~wa in ;1u~~ust . Ic)Uc~ when J . .-1 .U' . 
11u('urcJv ,cncl I~ 11' ('~ - . . 1 .tscti~) 13,tl~lwtn lc.ntc,ltslt~cl lltc Silvcr 
l),trt" tvltilc runclu~~tin~~ clcntun,tratiun fli~hls fur the 1)c rrrt-, ~ I 
mcnt ut~ th~~ ~1ilitia "un~lcr must unl~;rvuttr ;rhlc ~:unclitiuns uf 
tcrrain ancl wincl" (~)) . ;~lilitary air clisplay activit~ aclvancecl l~ 
a pcak Icvcl in tltc I ;ttc I't~Us ancl l~)(iUs .111ust ('atta~ians huvd 

.--1~t1 thc c, ,urtunit~ tu scc cmc or nt+, ~ +,f pl , r~ th~ tktrcc ulltcr ;rl 
acrubati~ tc ;rms vvhich ~crfurn~ccl lur u tutal uf ninc vcars I , 
bctvvccn Ic)~c) anrl IC)7~ . In acldiliun lu tltis, a sulu ;rcruhati~~ 
pcrli,rmancc knc7wn as tltc lteci hni~ht I'rotir ;rmntc vv~as c+~n-
cluctc+l irum 1c)C,U fc, Ictt,') inclusive . 

In llris V~apcr tlre ~(1 i ;tlal military air disV~la~ ~rccidcnts 
ucrurrin~~ in thc I R vccrr ~criu~l h~~tvveen I 1larult . I c)56 and - 1 
I h1arch . Ic)7~, h ;tve hccn ,cnalvzccl tu iclcnlii'v c ~icicmiulueic ;rl - . f , 
i~tcturti, Thc infurntati++n is ~rcscntccl as a cuntrihutiun tu th ! 
cnntinttanrc c,f cf~fcrliv~ ancl safcr air ckisplavs . 

uverall freyuency of ;tir clisplay accidents . Thcre ~re, huvvever, 
imhurtant ~lil~l~crcnccs hctwcen thc clistrihutiun c~f ac~iclcnts 
invulvint, cJcsi~nctte~l an~l nun-clcsi~nalr~ acruh;rtic ltiluts . 
Eight~~en pcr ~cnt uf fatal acciclcnts invulvin~~ +lcsi~~natc+l hiluts 
uccurmcl in cach uf l~ehruarv,l~larch ancl 11av but cmlv ')''' uc . 
currecl in each uf June ancl Julv wlticlt arc the twu months in 
vvhi~h musl sltuws arc s~hccIuILCI . Un thc uthcr hancl, (,6'~ uf 
nun-cl~~si~natccl fatalitics uccurrcd in '~1av anrl ,lunc vvith the 
rctmainclcr hcin~, clistrihutccl e~ttally hctwccn 11ar~lt . Jul antl I - } 
Septetuher . ~There vvas never ,tn ,rir display a~citleut in Nuvent-
bcr, Dc~emher, .I ;tnuary nr :1 ~ril in tlrc vcars uf lc)56 ro . 1 . 

7~ . 
()nl~ unc ciesi~,natccl acruhatic pil+,t Iras hecn killc~l in a 

~t 

hrupcrly sutlr+,riictl prchrirlc~ air dishlati~ ciurin`~ thc l~i yc ;trs 
frnm 1 ~1arcli . lc)~(~ tu I 1larch, I~)i~1 . ~111 c,thcr air clisk~lay 
fatalitics Iravc u~curretl durine trainin~� , clurin~~ an unauthuriz-
ccl ur spuntaneuus ;tir clishlay, ur havc invulvecl nun-tlcsi(.;natctl 
~eruhati~ piluts . 
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`f'irc~ I,r+,~~~cclin~. ; ~,f >l~, ;trd~ ui Incluiry intu tltc _'() lat~l 
ac~~icicnts inv++lvin .~, air~~ral~t ,~~rfin~rnin :,~ in an air tlis ~lav ur cun- . I ~ I : 
cluetin~: autlturiie~ lruinin ;~ fur ;tn .rir disltla~~ were rcviewecl . 
Thr '0 ~iluts ,ust ;rinin~~, t ;rtal injurics wcre cum +arctl with I ~ J 
;t runtrul `,ruuh cunsistint; +~f tltc ~t~ scirvivur piluts wlru Ilcvv 

`~Jur i ; ntan _vcars ~eillt c,flicial (' ;rnacJian ntilit .rrv ;rcruh ;rlic 
lcaans clurin~ thc mric~cl 1 .I ;tntt ;rrv . 1959 tc~ 31 ~f)ct:emhc:r . 1 . 
I c)7~ . r1v ;ul,thlc clata h,rvc~ hecn revievvecl ,trrtl suhjcrtctl t+~ 
st~ttistieal ,u~alvsis (71, ('haractcristics uf fat~llv in urcd ~ncl - . .l 
~:ontr+,l hil+tts vvcrc cumharccl using the Chi Sytr ;trc tcst, 

Thc unclcrlvinh ltrcntisc thruu ; ;hnut thc stucly ltus b~~cn llrat 
acciclcnls arc ~:ausccl hv hutnan bcin ~s an~l nut-ntacltinrs . I lu-- 
ntan f;ulure in air~ralt acciclcnts ran usuallv he assi~.tnccl tu une 
ur nturc uf lh~~ u~~~r,tliuns, maintcn ;tn~c ur clcsii'n ~hascs I I . I _ I ( I 
This i ; ;rn imh+,rt ;tnt clistin~tiurt fi,r it is unlv h_v lltc ruuclifica-
tiun uf human hc~h,tviuur in whi~ltcvcr ~Ir~sc il ur~urs lltat I 
tuturc acriclcnta ~an hc pr~vcnlcck . Tlt~ f ;rtall~ injttrc~k pilut~ 
havi hrcn cliviclccl intu "1)csi~~u ;ttc~" ;tncl "\un-I)esi,n ;rtccl .' 
~teruh ;tti~ ~iluts vvhcrr ~ "I)c~i~~n ;ttccl" ;rcrc~h ;tti~ ~ilut ha~ hc~en k . I 
~rfinrJ ,r~~ 

",1 k~iluf vvhu has hccn huslctl ur .rltaclrccl tu a 
unil 1ur tlr~ hrim~n ~n~ c_~>ntinrun~, httrhusc 

~ ut eunclu~tin~,llvin~_ clis ~I ;tvs .' . . . k . 
This ~if~fcrenti ;+tc~ clcsir;natccl ~iluts frunr thusr whu wcrc . 1 
t,~ivcn sptcial auth+rriiatiun lu cunclu~t unc ur mure air ~ishlays 
ur 11v~ ~asts in vvltich thc tv a~~ ;tncl nunihcr u1' nrrnucuvcrs . I -1 , 
vvere nurrnall~ spe~if~i~all~ r~stri~~tecl, 

Timc c~f Year 
I i~~urr 1 illustralcs tltat 11av ancl Jtrnc~ havc tlrc Iti~lrrst 

'I'imc of Uav 
~t+tt? rnrt f,f tvvelve (ur 75' :1 ++t actual air clishla) acciclenis 

u~curreJ helvvccn I ~(IU ancl 17U0 Ituurs luc;al . Tvvu uccurred 
hctwcen lUU(1 ancl I ~UU huurs ancl thc rrmainine ;tLCiclcnt 
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Fi`~ k Rclativc frcyucnc~ u1 air clisl,la~ a~~iclents hcr calcn- 
clar tnunl}t tur'hcriuJ 1')~t,-7~ inclusiv~~ . 
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!~- r A 1` :7 
I)l I~1N(~ ntv ~ ve ;rrs ui"tlvin~~ lllc ~II-~ hcli~ul)ter . I have 

;1111 ;11 ~ b~nil'It~~l .lrt)nl lllc' t°\ )erl+wll~i'S i)1 ulll~'I' llli~t~ :rn+l llll'Ir . f f 
li`~{~~IIISI l~~ lllll'r,.:~n~1 SIllI;lll11115 . :I~~~~rlllll`~lti, I haS3 C111S 

inf~,rrnaliun un tu ulll~rs su lll~l tll~'v Iltw lcarn frum m~ c~-
~cri~'n~~ vvllcn 1 vv~s ~unlrunt~J vv'itb ;i ;uciclcn sin .~lc-cn :~inc I , . 
w~lcr I ;rn+lin~~ t~rullt ;I ~Il)-1i)ut sunar Ilcivcr . 

I vv'a~ in ~um r,lnv vv itll lw~~ ~~lb~~r s~ uaclnln air~r ;il l . I . 1 
:ISS1',I1C+1 I~t ;I Siri'tillll~~ Sl ;lllc~ll h-~~ rllll~'1 1~it~111 IIIC C:Irrl~r . ~~1 
~ul)ilut vvas ~t lhc ~unlrc~ls. 11'~' h;rcl h~cn ;lirhurn~ ahuul ;irl 
hc,ur. "l~b~' vvin+l lin~' w:rs ~c)U Jc~'rc~s ;il ~() l:nurs w~th eitst~ I . 
u ~~ v ~7-) ' t _ , sca ~t~tc -1 vith _r+ un~ svv~lls ~)t lU-I _ t~'rt . 

Tlte ~rcwman baJ 'ust r~ ~r.rtc+l ths s+)n ;lr cl~lm~~ w:ls at a I 1 
+l~' ~lh uf ~UU I~eet ancl tltc ~ ;lhlc visuallt ~~ntcr~~+1 . I IIaJ ~Ilc~ke+l } . 
tltc .~ue~s anU vv~as tre ~arin~~ tu t,lke ~untrul uf tllc Ilcli~c~ )tcr . 1 ! . f 
Srttllienlv . uitltuut w:rrnin~� . the uftcrnuun ~alrlt wussllall~rr~l 
hv a luucl, n+,vv in~r~'asin~,;lv familiar rulnhl~ an~ h~u~~in~' . . . 

, . . , , v i + nil 1 I ) . c tt « nJ ~ur t n ss~ r ,t' r ~4 u , c u ~ ) -t ~ll r t rn ntb . . I l 1` ~+ n . I 
trul artcl shuutc~ uvcr tlt~' I(S, "( ~~rn ~ressc~r st ;lll!", us mv ! . 
cupilut upl~li~~l tull h+)wcr . 

I ~~I~n~eU at tlr~ N1,Nr t,lchuntet~r antl rwti~c'+I tb~ Nu . I 
'~t il~~re ;lsln~, tu bl) h~'r~lltl :{Ilcl lh+' ~r 11 :1J5111~~ h~lt)11' ~)~ 11Cr-
~~~nt . fhc :lirer :tfl simultaneuu~lv ~a~+~~l sli~~llllv ri~~lrt ~n~ h~-
~~an hai)`irth ~Ic~~cn . 1 re ;ull siili~arrnllt,' llrr~~vili~ full t"urwarcl 
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hI ,~et lllc n~lse +luu'n as llte air~ral~t Ucs~cnUeU inlo thc w~lcr . 
Il'e lan~l~:+l un thc erest uf a swcll witlt nc) furwurcl sprc+l . 
uricntecl ubuut ~-l~ +le~~ree ; . Urrrin~,: th~' -1 ur i srcun+ls priur 
l~l vv'atcr enlr~ . I put ccut thrcc !11av~avs : "i36 in th~ vvat~r . .' 
\c~ urt~ ;l~l.m)wle+l~~ecl tfi~' ~ ;rll . ll'c +Jis~uvere~ l . e . . ,, dt i tlLll Ilu ~)Il . 

ItL ;~rcl tll~ transnti~~iun . 
()rt~:c wc lr ;l+l stabilirecl un lhe vv'alcr ancl ItuU u " . ., ~h,lnu t 

~ulleil clur wits tltt' tcnt w uf ~uck ~il ail~v "'~ ' . I I l Il~ in~r~as~tl r+~ 
ntark~blv . l)uc lu llrc lli~~lt s~a stat~ ntv first ~u~ ~z: . ;, , - ~ rn w:rs tlt~' 
st~hililv ~nll scavvnrtltincss uf thc I ( _~ .1 urtler~'+l nt) ruhilol ic~ 
luvv'cr ilte lanclin~, ~e~r anU hlcwv ihe enters,;en~y 1lulatiun 
I~~~~s vvhile nty lirst ~:revv'ntan ettisuncil Iris st~rl)uurU win~luw , . I 
t+~ f~~ililate c;:.ress slluul+J tllc hcliruptcr ~al)si~.c . 

1Ve v~~riiiccl tlrat tltr Nu . I en ;,ine was the m;tliirnctiunin ;~ 
cn ;.'in~' . 11v ~u ~ilcrt ;c~urccl th~ ~n~~inc, svvit~h~cl t+) thc u ) )er . I . lI 
l HF :Iltt~'nlt ;l . anU turned thc IFf tu clucr~cnc~", Scvcral 
timcs vvc :rtt+'lttl~tt+l tu bruad~: ;rst +~n liHf~ vvithuut su~G~ss . 
Tltc air~ruft vvas nuvv hcacling i6U +lc~~rees, yuarterin~ th~' 
sw~'lls at ;tn ant;le uf -1U-b(_I +ie~re~'s . :1s 1 sat un the vv :rter, I 
~uuli.l luuk uP lllruu~ar Ihe clvcrhca+l an+l Iwrt sicle ~If the 
;rir~ralt an+l sc~' u tlrnatenin~, vvall u1 vvut~'r a)~ruaehint , (f 
cvcrv I U- l ~ s~~un~s . 

~Thc tlrc~u~~ltt ul hcin~~ ~'n~~ulf~J bv thc ne~t hreaker a ; it 

rulle+l in un ntv ~rippleU hircJ vvas furernust in mv min+l. 
I~urtunatelti , unly the to ~s uf~ ihe swells wuuld hreak, I'vvhite-. . ( 
~nps unly), arrrl tlre Ilcli~upter wuultl rise ahuve tlre swells 
like a smull huut . 1l nu time dici I let the ~ulle~tive tuuch 
huttum . I maintainc+l Nr at lUU hcr~ent . IVc rahidly' 
pru~,rcs,~~cl tllruugh lllc singlt~-cnt;inc watcr tukeufl ~Ircrklist . 
I alerte+l the cr~w tu an ciminuus luukin ~ wave vvhil'h vvas b 
hcarille tluwn un us an~l ~ ) )carcll as if it wuul~l lurn us uver ll 
ur ll ;rine uut ihe ~uutl en,~ine . f~urtun~tclv, thc llelu ruJe it 6 ~ , 
vvcll . 13ut let me Icave nu +luuht . it vti'ss une "heckav :r" ride . 

I'ri~~r tu st ;rrlin~ the t :rkeul~f ~Itc~klist, I lluuhlc~hccketl 
lllc IZl~11 al:ainst the vvet cumpilss ,rncl savv~ a 3U-rlcgrec errur . 
I rcrnincleU ntv Lu~ilut lllal 1 wuntc+l tu l ;rku ulf intu lllc . { 
win~l linc . Uu~ lu thc swells water taxiin~~ ~uul~ nc)t hc , 
atlempted . I cleelctl tu jumh takeuff . ;1s lnanual thruttle 
vv'as bruugJtt un thc line, I atljustc~ thc Lullectivc tu huilcl 
tlr~ Nr tu I I ~ Pcr~cnt . :1l tflat tinte we were un the cre~t uf 
;r swell, ~u I deciclecl tu takc uf'f withuut clel~y . Our rruss 
wci~~llt un cntry w:rs 17,SOU Iwun+ls . 

Tllc takeuff vvcnt srnuuthlv with Nr llecreasin~ tu ;rhuut 
ct~ ter~rnl vvhcre it st :rhiliir~l . I'riur lu tllc liltuff . vvr hatl I 
+lunthe+l ~()0 huuncls of f"uel, jettisunell the sunur Ilv'ciruhltun~, 
nl ;rrin~' Inarkers . ~1 :1U un~l 11 ;11) reclin~ ma~:hine tu li+~htl'n the 
Ilrlu . Urr~c ulf llt~' v+;rtcr I lct lJrc N ~ build b;tik u ~ tu lUU I f 
I)cr+:cni whilc thc ;tirspcccl slutv'l5' inerc~sr~ . 13c1i>rc wc kncvv 
Il, v1'C titi'~'rl' lle;lr', 

11y eul)ilut put uul scvcral Inurc "i11a_v'~lu)~s," un~l tllis was 
ihe firsl timc ;utti'unc knew ubuut uur ~rc+licalrrent . Tut :rl . 1 
Untc un tlt~ vv ;itcr vv~as ;Ihuui ~ minlll~s . Lnruutt lu tbe sltih, 
vv~ serurr+l uur furl +lunll~ an+l Inanuill thruttlc . Pru~:cc~lin~y 
ibruugh the lun~lin~ checklist . l s :nv nty ~uhilul swilcil lllc 
huvcr in+licutur Irum U-ntucl~ l+~ .1-mude . Thcn I suw thc 
151 : ()I I 11a~' aIIU rruliic+l I ba+l hccn Ilvin :~ withuul thc 

;1SL cngaged . I reen~agcel the ;1SE and mude ;ut uneventtul 
lan+lin~ abuar+l the earrier . 

Base+J un this ex erience . 1 ~unsi~cr tlte fulluwin~~ itrms F 
must relevunt : 

~ 14''hen a water lantlin~_ is inevitable . ~et the nust uver 
~un't lattcl tail-first . 

~ llroup the rutur R1'!v1 ~s neeess :tr5' tu suften the impaet 
while still tr~~ing lu ntaint ;tin ciirectiun :rl c+)ntrol . 

~ Cuntinuc tu 11_v the ;rirrraft in tlr~ water. 
~ -1 hc Itelo will riclc svv'clls verv well al a -lU-6U-de~rec 

~n±'lc tu the svvells . 
~ ~ 1)un't let the s wnson di~~ in un lan+lin~u ur lif~toff ans I _ 

whert fluatin~ . 
~ ('lle~k ti uur :151 ., ensurc it's UN fur takeuff . 
I)urin~~ unr tichricf, uthrr "'ertincnt t}tou~_hts cante tu 1 

li~~ht 
~ Uur secun+l ,1SIV crevvman di+ln't knovv we vvcre ~~oin J b 

lu clilch . I he first tinte hc be~ame avvare uf it was vvhen he 
l~clt the helu im ~act the vvatcr . I le ltaci bccn busv moniturin 1 . 
sunar an+l tliUn't hcar the c;tll uver thc I('S . 

~ lb'e +li+ln't swit~h t+) buurcl ireyuency, but remairte+l un 
tav'li~al LIIII . -l~ltere wus a Erussibilit) that uverhea+l aircrait 
ma~ ltwe It~arcl us un guarcl . 

. ~ Thc I ;tn+iin~, :;ear w:ts ~c)wn ~ncl ha~~s inflatcd un t~ke- b 

ul~f. lluwevcr . by executin,~ a jurnl) takeuff, the hird's ~un-
1i~ur~tiun JiUn't uffcrt uur ability tu yel airburne in a fuirlti 
hi,~h s~a state . 

I'crlla )s there vvas a ecrtain amuunt uf luck invcllve~l in } 
tltut nu injur) utcurrc~ and lllc aircrafl sustuinctl nu clillrta ;,c . 

, . Neverthcl~ss, the ;iircr~w's pruml.t, ,r~~urat~ rcspurtse ~n+l 
rumhliance with I U hruce+lures were llte framewurh fi)r this 
su~~csslul rc~uvcrv . ('rcw ~Ilurtlination w ;rs thc ~uhesivc elc-
rncnt tlrat IeJ ic~ u~lt~ >>v ~uuclusiurl tu a Iluirv ilftcrnuun . f! . 

~ ~a ~ ~'~ C~~ ~ a` 
cnnrte~)~ ('S .~' ;l~pr~oach 

t?~ >o " ~ ct~ ~ C~ l~r~~ R~~ ~ c 
too many hands 

'1n rxpcriencc+l hilut was un his lirst ri+le in the ri~~ht scat 
ul ;i ('-~17 . The irlslru~lc.)r pilut ~Icmunstratc+l the takcuff ;incl 
hri~'f~~l tlrc ncw ~u}~ilul un Iri~ ~utics ~lurin,~ a ~luse~l iraflic 
ltatt~rn . "flt~ ~rew c+mthl~~lccl llieir hcfurc-I ;uttlin � checks un 
+luvvnvv~in+l ;In+l were cle~red iur u lurtrlr-un+l~~~u I ;rrldint~ . 

()n sh+)ri iiltul, :it ;thuut ~100 fcrt :1(~l_ . tllr Il' .1skrJ fur 
;I linal ~ear rJtcrk, fhe ~ul)ilc~l 4umplie~l witlr ~ vi,u :ll tbumhs-
lluvvn signal . liltiurtunutcl) . the si~~nal w :rs sunteevltat uvcr- 

, . . ,' � ' ~~ ~u', ~v l I~ ~ ~ t I h enthusiusti~ : tlr~ ~+ pll_ l s s vrn(,rnl. I~ t tand .truek tl ~ r~ t 
fcathcrin,' buttun :tncl thc prup, us aUvcrtised, ~amc tu 

,tll~'iltlull . 
Tlle instru~t~~r . feelin,.~, lhe vavv ancl puwer luss sli4,lrtll' 

~Uv'un~c~l f)utlt tltrutllrs . :lssuntin,~ the~ wcrc~ makin~, ;r mi,sed 
uhl)ru~eh . thc ~upilut uske~ . "(~uinh aruun+l~'" IIt~'n, hre-
sum;rblv uver~c)me h~ re~l :tn+l iuitiutive . Ite snal~lrcll up llle 

lanllillg rcar hclurc tbc starlle+l instrurtur cuulll sav a wur+i! 
The II', rc~lii.in+~ Ir~' was naw ~unlmitlcU -tu a ntiss~~tl 

:I>>ru ;t~h, a>>liecl full ~uvv~cr tu tllc I~ft en ;inv' ;rn+l ;rskc+l lll~ II f( I . 
Ili~lll cn,~incer lu unfeutllcr tllc ri~~hl . 13ut hv this timc . the 
nt ;tlaUv ul'lli~tinl_' thc ~+I~ilut Ilatl Itrtrun lu s~rcaa, und tll~~ . ~ } . I 
cn~~irtt~rsm ;rrtlv rcarhe+l u, ;inil f~ :lth~rc~ lhc Icl~t . . . } 

I hc II', nnvv he :',Illrlln :! tu auuntul ;lt~ t~liller time, vv :ts ~till 
unvvillilr~' tu civr u ~ . "Lanclin~ ~'ear +luvvn: ' Ire ~alle+l hut l}te 1 . 
~upilut, nut ~huut tu hc uutUunc hv tltc en~~incer, luwcrctl lull 
fla ~s insicad . Franticallv, tlm IP m:rn ;t~;c+i tu ,et thc ~~car tiuvvn I . ~ . 
Itintself just in time tu il~re the silent Gc)un~'~' 13irc1 smuuthl~' 
untu lltc runvvav . But tlrc rirht main hacl nut lu~ke~l eum-
}~letcl~ +luwn, alt~ tlrc aLrun~uli~al I~eyslune huhs roulinc 
Iinullv' cncic+i witll u ful+icc3 ntain ~_ear ~ntl tiurnage lu lhe ri~~ht 
vcinS~tih :rn~l hruh~llcr . 
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~ Sr-~ow 
SGT R . NICHOL,IS 

S t Nicholas _uuas the senior NCO in char e of 9 9 
helicopter maintenance for the HMCS I ROQUOIS 
detachment when Sea King 12414 was assiyned as 
the detachment aircraft . During the first week of de 

h' ~n f tac tnc t lying the aircraft was put unseruiceak~le 
for ~luctuatiny transmission oil pressure . The fault 
was tiiagnosed as a fault pressure indicatin s stem Y 9 Y 
and, after a new system had been installed, the air 
craft was checked serviceable . However, after six 
hours of flyiny the same symptoms re-appeared . 
Invektigation revealed that since the ~~ircraft haci re-
turnt:d from the contractor six montf~s previnusly, it 
had twice been put unserviceable for low or fluc-
tuating transmission oil pressure, In ligJ~t of ihis 
hist~ry the fault was now cletermined to be within 
the trarrsrT~ission itself and it appeared that a main 
transmission change could k~e required, 

Syt Nicholas was not convinced of the requirerlient 
to change the transrl~ission anci proceecied to research 
ihe hroblem further, On his own initiative he retraced 
the complete transmission oil pressure systerr~ anci 
after many hours discovered that the check valve in 
the nuil~ber iwo iranSfTIISSIOn olI ()Ump had been in-
stalled backwarcJs . This incorrect installation rendered 
tha pump virtually useless and therefore placed the 
toCal transmission oil pressure requirement on the 
number one pump . 

fihe check valve was re-installed correctly and the 
aircraft test flown serviceable and returned to opera-
tiotral flyiny with no further problems in this area . 

Nad the aircraft continuecl to fly with the valve 
incorrectly installed, as it had for six months, a fail 
ure of the number one transmission oil pump could 
hwe caused a catastrophic failure of the mair~ trans 
misSion . Syt Nicholas's initiative and perseverance in 
rese~rchiny and finally identifying this faulty instal-
lati©n, not only prevented a main transrl~ission chanye 
but .also removed the potential for an in-flight emer-
gency . 

(~NL ( ,H . 1l_'IiIN 
Prior to r ~lacin an el y unserviceable CSR 12~ 

Otter engine oil cooler and temperature regulator 
valve, Cpl Aubin carriecl out an extensive visual 
inspection of the overhauled replacerTient corY~ponent. 
He observed that a foreign object, a nut, was jamil~ed 
in the cavity of the assembly near the by-pass valve . 
Should the nut have hecome dislodgeci dunny fliyht, 
a series of events could have occurred leading to 
engine overheatiny anci possible failure . 

Cpl Aubin's superior knowlecJge, diligent efforts 
anci concern for flicJht safety are indeed commenclable 

r~b t e of n o t, n l~n ~hni ~i n att i c t s a c tsta c i y tec c, a , 
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~~_,~.9~ - 
~ICPL J .R . CH :~RTIZ \NU 
CPL J .J . B . OU[LLf l 

I I ri~' ~'-~, ~o,>,~ 

u .C 

While performing a CSR 123 Otter enyine inspec-
tion at 1 RSU, Cpl Ouellet found an oil leak on num-
ber 4 cy~linder rocker box and reported it to his 
supervisor, MCpI Chartrand . The MCpI was very 
concerne~i with this oil leak since it had occurred 
previousl ; and the standard ~rocedure of chan in y 1 9 9 
"0" ring seals had not rectified the snay . He ordered 
Cpl OueYlet to remove the cowlings and to perform a 
close in~pection of the rocker box . The Cpl meti-
CUIOUSIy'~cleaned the area and found a 2'/~ inch crack . 

Prior ~~o this incident, oil leaks were apparently 
treated as normal occurrences on the Otter en ine . 9 
Since it ~ as the first time that a rocker box crack was 
found prjor to aircraft flight, all enyines were inspect-
ed usiny ~NDT rT~ethods. Out of the first 10 en ines 9 
inspected six were found to have the same type of 
crack . 

As the~ above problem was the cause of an engine 
> > failurtr and subsequent c.meryency landing a few 

months hefore, the initiative, thorouyhness, and 
tearT~ effdrt of these NCOs did not only result in the 

> > > duvelopn~ent of an effectivc, inspcction tuchnique , 
hut als~' has doubtlessly averted other air incidenis 
and- ossi~~l ,~ sPrious accident . A Y 
E'I'L 11' .I) . GOSSt: , 

Whike e~~r in out a routine "A" Check on the Y9 
horizontal stabilizer of an Ar us 10731 C ~I Gosse y , l 
naticed sorT~ething unusual in thc vicinity of the 
starboard elevator inner hinye assembly . An in-dehth 
investigation by Cpl Gosse and his supervisors reveal-
ed two of the four retaining bolts in the hinye assem 
bly sheared and protrudiny in such a manner that 
fouling of the elevator control surface was a distinct 
poss~bility . 

The two remaining krolts were carryiny the full 
stress of the inner hinge assembly and complete 

Cpl 11' .U . Go,se 

S;~t K . :~irltttlas 

Cpl C .fl . :luhin 

i 

11cp1 J .K . Chartr ;incl 
Cpl J .J .13 . Uucllcr 

f"pl N .S . !~1cCallurn 

Cpl K .E . Wentzell --
C~l G .G . Lowther ~-- : ChI K .l- . Nicker,urt 

failure of the mountiny point was imminent . The 
result of such a failure could have been catastrophic 
to both aircraft and aircrew . 

As a result of this discovery a vital special in-
spection was initiated on a fleet-wide basis in order 
to check for and rectify any potentially dangerous 
situation . 

CPL IZ .L . ~ICK1~_1ZSUN 
On 20 August 1975, while preparing a CH 125 

helicopter rotor blade for paintiny, Cpl Nickerson 
noticed a srnall crack at hlade station 111 . Further 
investigation revealed that an indentation .093 
inches deep had been filled in with an unknown 
substance, and radiating from it fore and aft, was a 
crack that was eventually determined to be nine 
inches in length . UCR B2573/5080 submitted by 2 
AFMS and dated 5 September 1975 details the 
seriousness of this fault and recomrT~ends to NDHO 
that the rotor blade be considered for disposal . 

Maintenance records at this Unit do not indi-
cate where or by whorn this blade was repaired, 
or that such a repair was ever authorized . It should 
be emphasized here that the inherent danger in this 
instance is that hac! the paint on this particular 
area of the blade not been removed, the fault would 
have gone undiscovered as it was not visihle to the 
naked eye . 

Cpl Nickerson's alertness and interest in an area 
nominally outsicJe the perimeters of his trade may 
well have prevented the occurrence of a serious 
fliqht incident ancl as such his performance in this 
instance was exemplary and deserves to he duly 
recoynized . 

('PL N .S .'11c(- ;1LI.U11 
On October 12, while carrying out aircraft 

starts, Cpl McCallurn, an Airframe Technician, 
noticed a piece of FOD on the tarmac that looked 
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like it could be a piece from an arrcraft . When unable 
to identify the origin of the FOD, he immediately 
brought it to the attention of his supervisor . Through 
further investigation it was revealed to be a piece of 
backing from the 2nd stage turbine Honey Comb 
Seal . An immediate Special Inspection was carried 
out on all Tutor aircraft, thereby locating the un-
serviceable engine . 

This was the second occasion that due to Cpl 
McCallum's devotion to duty and positive attitude 
towards FOD control, he found a piece of an air-
craft engine and a potential Flight Safety Hazard 
was averted . 

CPL K .E . WENTZELL 
CPL G .(.~ . LOW'I HER 

Tasked with rectifyiny an engine problem on a 
CC137 Boeiny aircraft, Cpls Wentzell and Lowther 
completed their work and conducted a quick visual 
inspection of the enyine compartment before closiny 
the cowlmys . They discovered what appeared to be 
a hairline crack on the right rear engine mount attach-
ment point . A check of the remaining mounts showed 
the left srde was also cracked . A Non Destructive 
Testing (NDT) eddy current check confirmed the 
defects and the turbine exhaust case assembly was 
removed for repair . 

By using the opportunity of checking the remaind-
er of the enyine while the cowlings were open these 
techs discovered a serious defect and prevented the 
possible in-flight separation of an enyine . Their pro-
fessional approach exemplifies accident prevention 
at its best and deserves service-wide recoynition . 

CPLG .A . WRIGHT 
Cpl Wright is employed as a Flight Engineer Flying 

CH135 Twin Hueys with 408 Tactical Helicopter 
Squadron at CFB Edmonton . He was assigned to 
assist a servicing crew perform a supplementary 
inspection on aircraft 135102 on 9 Mar 76 . 

While performing the routine chore of cleaning 
and waxing the main rotor blade, Cpl Wright noticed 
an overlap in the paint which aroused his suspicion . 
Although he realized that the blade had been re-
cently repaired in this area and certified service-
able, he persisted in rechecking the condition . Cpl 
Wright requested the servicing supervisor to inves-
tigate what he believed to be a possible delamin- 

i n of the blade skin . U on com letion of a de-at o p p 
tailed inspection, which included removal of the 
paint in this area, a 3'/z " crack was revealed in the 
blade skin running cordwise from the previously 
repaired area . The blade has subsequently been 
condemned . 

Through commendable thoroughness and alert 
professional interest while on an apparently routine 
job, Cpl Wright prevented further deterioration 
which could have resulted in severe main rotor 
vibration and a hazardous flight condition . 



c ~I :1J J .G . 1VESTPH :~I_'~ 

'~1>y 1 K~,~~~.~ Uc 

MaJar Westphal was performing an acceptance 
flight test of a Tutor aircraft when the airframe over-
heat, fire warniny, master caution and warning 
lights illuminated . While he was checking for con-
firmation of a fire, the hydraulic pressure failed . 
Through his detailed knowledye of the Tutor air-
craft, Maior Westphal promptly and accurately 
assessed the cause of the fire warning as a small 
hydraulic fire confined to the engine section aft of 
the firewall . With the field in sight, Major Westphal 
set his aircraft u to interce t final ke f r f r ~ p p yoaoc~d 
landing, all the while allowing himself the option of 
a safe ejection should the fire spread or damage the 
rudder and elevator control rods . With a landinq 
assured Ma'or West hal flamed out the en ine , 1 p 9 , 
executed a flawless landing and rolled to a stop 
beside the crash trucks . The firefighters quickly 
extinguished the hydraulic fire, caused by a ruptured 
speed brake hydraulic line in the engine compart-
ment . 

Major Westphal's detailed knowledge of the Tutor 
aircraft, coolness in the face of a critical in-fliyht fire 
and superior airmanship enabled him to save a 
valuahle aircraft . Major Westphal deserves service 
wide recognition for his outstanding performance . 

MR . R .C . OVERW~ITER 
On the afternoon of May 2, 1976 Mr . Overwater 

was working near the field where CF5 116760 
crashed and exploded . Mr . Overwater saw the pilot, 
Major G . Kennedy land . Unable to get free of his 
parachute the pilot was dragged by the 30 knot wind, 
some 1,000 feet before being tackled and brought to 
a sto b Mr . Overwater . This was accom lished wi h p Y p t 
great difficulty, since the field was freshly cultivated 
and the pilot was moving quite rapidly . Spurred on 
by shouts for help by the prlot Mr . Overwater, nearly 
at the end of his endurance was able to make a dive 
and pin the pilot to the ground . Mr . Overwaters' 
father arrived shortly after and collapsed the para-
chute, The field where Maj Kennedy landed was over 
a mile long, as it was the pilot suffered some abra-
sions during his dragging . Being drayyed the full 
length of the freld would most likely have resulted 
in serious injury . 

For his willingness to yet involved and for his 
quick action in aiding ~he pilot Mr . Overwater is 
awarded a Good Show . 

CAPT R.GK . HAKI)Eli 
While on a low level navigation trip over the Black 

Forest, West Germany, at approximately 75 feet 
above ground level, Capt Harder experienced a sud-
den decrease in engine torque with accompanied loss 
of rotor RPM . Autorotation was entered and the 
necessary checks were carried out in an attempt to 
determine the cause of power loss, to no avail . 

The area of the Black Forest over which Capt 

10 

.~r~u.v~~` ~` ~.~~.c!~J ~~E~_ , 
Harder was flying afforded very little in the way of 
suitable landiny areas; a problem which was further 
compounded by a recent snowfall accumulation of 
one and one half feet . 

Because of the low flight altitude at which the 
emergency occurred Capt Harder's quick reaction in 
correctly assessing this critical in fliyht situation , 
immediately selecting a landiny area and then execut 
ing a successful autorotation landiny to 12 dec rees y 
sloping yround attests to his professional fl in Y 9 
ability thus avoiding the possible loss of life and 
resources . Capt Harder is to be commended for his 
all round professionalism . 

C,1P1 R . FEItGUSON SGT C. P :~QU[T 
The pilot of a CF5 in Cold Lake reported that 

the ejection seat handles partially raised when he 
tried to install the safety pins after flight . The poten-
tial for a serious accident (unintentional ejection) 
under these conditions is very real, however, no one 
could explain how this condition could have de 
velopped . 

Capt Ferguson, aided by Sgt Paquet, discovered 
that even with the seat safety pins installed, it is pos-
sible for the ejection seat handles on some CF5 
aircraft to be raised sufficiently to disengaye the 
latching mechanism and leave the handles in a float-
ing condition . Once the safety pins were removed, 
a very slight pressure (negatrve G) could raise the 
handles fully and fire the seat . 

Apart from the fact that this situation may explain 
the Cold Lake incident, these two individuals pin 
pointed an area where serious accident potential 
existed and by doing so, may have saved both human 
life and valuable aircraft . 
The attitude displayed by Capt Ferguson and Sgt 

Paquet towards solving an incident from another base 
clearly demonstrates the high calibre of individuals 
we have in our system today . 

Capt K . Ferguson Cpl J .J .A . Jarret 
Sgt C . Paquet 

Capt R.E .K . Harder Mr . R .C . U~erw;cter 

~\~2~ ~~~L~~Cm\,Ci~.C~, U .~ . 

( PL J .J . ~ . 1 \RRL f 
While replacing the pack and harness assembly on 

a B5 parachute, Cpl Jarret discovered that the dual 
housiny clamp received with the new assembly, could 
not securely retain the power cable housing of the 
automatic release mechanisrn . 

Further investiyation revealed that the clamp 
received with the new pack anci harness assembly 
was slightly different from the original clamp nor-
mally used, 

Cpl Jarret immediately reported the incident which 
originated a "Special Inspection" . He proceeded to 
check all B5 personal parachutes at this unit and 

found 14 installed with the wrong type of clamp . 
The professional approach and attention to detail 

in discoveriny this problern, prevented a possible 
f ~I ire of the arachute followin automatic opening ai ~ p , 9 

an ejection . 
Cpl Jarret is an outstanding example of the calibre 

of individual required in the safety systems tech 
trade today. 

CPL K .G . 110RLEY 
On 10 Nov 76, Cpl Morley, employed in AETE 

Servicing, was carryiny out a Daily Ir~spection (DI) on 
aircraft CF104652 in preparation for a Remembrance 
Day fly-past . Durmg the DI he found a bolt lodyed in 
a corner of the hydraulic service door . Upon further 
investigation, he discovered that a bolt was missing 
from the port side of the combustion chamber split 
outer casinq on the engine . 

In the event that the bolt had not been discovered 
any one of the following incidents could have oc-
curred : 
FOD damage to the engine by the bolt gaininy 
access to the enyine intake through the actuating 
secondary air intake by pass flaps ; bolt jamminy 
the throttle controls in the engine corTipartment ; 
or flight line FOD had the bolt fallen out when 

. ~ ~ ~ y~~~ 
Cpl K,G . hlorley Pte G.F . Put 

ltaj :1 .J . I~icld W'U G.L . Skanes 

-~~c ~ . ~~ ~ u~,~~� 
closiny the hydraulic service door . 
In re o nition of C I Morle 's rofessional atti c 9 p Y p 

tude, personal initiative and devotion to duty, he is 
awarded this Good Show . 
1'TE G .F . PUT 

Pte Put, as part of a tow crew, was tasked to move 

a CP 121 Tracker aircraft from a hangar to the fliyht 
line in preparation for a fisheries patrol . The close 
roximity of the Tracker to other aircraft anci maint-p 

enance equipment, within the hangar, necessitated 
that Pte Put reposition the propeller blades to ensure 
sufficient clearance was available prior to commen-
cin towing, Upon moving the starboard propeller, 9 
Pte Put noted a faint hiss coming from the engine 

area . After the aircraft had been towed to the flight 

line, Pte Put immediately informed his supervisor of 
the hissing noise. Further investigation by the line 
crew revealed a cracked cylinder head on number 
one c linder . Pte Pcat's awareness and his initiative Y 
exem~lifies the contributions made to flight safety F 
by conscientious technicians . 

~~`() G.L . SK,1NT~.S 11,1J :1 . .1 . FIELf) 
Major Field and Warrant Officer Skanes were the 

VP404 Pilot and Flight Engineer Instructors re-

s ~ectivel on a local student training mission on 23 f Y 
Feh 77 that became involved in a serious in-flight 
emercenc . While carrying out a required practice J y 
manual undercarriage lowering, the right main landiny 

ear would not extend fully and lock down using 9 
either rnain or emergency hydraulics . 

As s stems pressure indicated zero PSI, the hydrau-Y 
lics were unloaded, A visual check confirmed an 

h draulic leak in the riyht main gear area . Inspection Y 
by a chase aircr.aff gave no further clues, 

.~ . 
Ma~ Field initiated a series of dives, sharp pull-ups, J 

semi win -overs, aws and combinations thereof in an 9 Y 
attem t to force the clear to lock down . The chase P 
aircraft was able to deduce that yaws yave the best 
results. Ma~ Field then combined a rT~aximum left yaw 1 
with a shar ~ ull-up and right roll, followed by full Ip 
ri ht rudder, The resultant sharp swing forces the gear 9 
down and forward into the locked position . 

The landiny was carried out safely with the hydrau 
d usin maximum ~ro eller reverse and lics unloade g E p 

brakes on accumulator pressure to reduce the landing 

roll and shorten the period of patential hazard . 
This emergency lasted three hours and sixteen 

minutes and was characterized throughout by pro-
fessionalism on the yround and in the air but espe 
ciall so by Maj Field and WO Skanes, the only Y 
c ualified Ar us aircrew on board the stricken aircraft . l g 

Major Field and Warrant Officer Skanes are to be 
commended for the extremely competent and per-
sistent manner in which they analysed the situation 

and then, through sheer dogged determination, 
succeeded in bringing the ,year down to a locked 

he saved an Ar us aircraft position . In so dorn_l, t y g 
from serious damage . 

n 
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DON'T BE SURPRISED by CDR C. H . Zilch CinClantFlt 
Ass't Director for Mefeorology 

and Oceanography 

THERE ~uu are . tuulin,~ alun~ in tuur JnU ai~tzrhurner 
e ui > >e~ Flu c~rrJt~t ai 1=L ~?~U . t :rt . ~iunth ;tn,l ha ~,~ luthin~a 9 >f K 11 . . 
e ;tn tttu~h ~ uu . The kim,t �f ;lll ~ uu ,ur~'e~ . ri~~hl'~ 

Then ;udtienlti rlea~ alreaJ ~~+u sec a s uall line ;in~ then a . - ~{ 
linr uf thundersturm ; dreanteri uh h~ leu~ himaell Ke ;tl 
~,r ;rn~iri:IJdies .' '\~+ ~~~eat . ~uu thinl~ . l~ll ust ~lintb u~'cr ihem . . 
:1 tui~l~ ;Itan~~e ui altitu~c` uith ('enter . a ~uti~er in~~re :r~e anJ I . E 
~lintb . .1~ theS su~ in the ntu~ies, "Then ther~ u~~urs :rn at~iul 
tlt~lu~~ht" that thu~e bli,u~l~ ~t +rnt~ r~ ~~ +~~ . . c a c ~n lllt I,r~ler tll~n 
1 tl . . .~ ,h~ ~ + ~~ ~~ ~ ~~ ~ , ,~ , . ct ~ .rn ,IIn . .1 ~clrJ all ct raul . _uEcr turbulen~e, cn~lnc 

,,\ . ,, ~ � ~ . , ~Ilu~ . anll tlt~ .l l llt ;uei tlle tlre ;lll~l 1t U ,Ile une ~tt lu~l~l_1 

~~~It,i i~ in f,~r a Itellu~ :r riJt~ . 

Uun't ihurtlc~ l~+u luu~il~ . I'll .trl I'u~lt~r~ . II~+S~ 'b~+ut tllc° jerk 
~~ It~+ I~n~`~~ Iti ; t'Jr~tu t'irl rc`r ;,,ul~i \ l l'1~ R > > b � s ~ h !r tll t ~ t l l~ltr-
;t~trnt~ an~ ae~i~le~l t,, ;.;u un~ler'' Ilelnelnher tlr~t ul~ ~~cilt,, 
ah~,ut hein~ ~'FIZ «hen ~uu're nul" I(er~ il ~uln~~ a~~ain . 

., ~~ + 1 a t l=re~ ~~~~i~ic . t~ :,u un~lc~r tlte ;turln In~e be It ;l~ h~~ ;u-~I 
tlt t~~ It ~ I ~ ; u h ! ~ , ` . 1' - , ~ , ~~~ ~ ' � a t c ca t t r t lcnt :rr~a 1 IZ I thc utl~ ,rn cI 5 . 
Fre~l ~ir,� s ~i,,~~n t,+ IUUU ieet an~l ~tarls urlaer ~l lleu Ilc` Iin~h I 
he nlust ~~,+ I~ncer an~l I~»~'~~r unlil linall~ tllerr ain'l n,, lu~~er 
tu ~~u . 1'i ~es' tltere il i~ luuntin~r uut ~,+I~ lhe ~luum une ea~h . 1 . . 
~11.-I 11u,1 l) Cuntulu Gr;lniie . 7-lunk .' \n ntur~ F~ :ut Fre,i 

LrienJ; . there ~~-ill prubahl~ ~unte a J ;t~ in e~rn "liit~- 
t~ t .~ . . . ., 1C , ' II S . 1 ~~ . . ' Il al lltl Ilc ll Itt, fll t lll tllll II,b a lhtllllllf~ll)rlll . ~'t lll ll 

;rrr ;i it' th ;lt ~1 :I~ ~unte~ t,, ~ .,_+u . tltere is unl~ une als~tt~r tu 
~ ~+ur ~iilemitta . be ~re ~areJ llrre arc` a I'r~~ ~ac~ner;rl fi ~ ; t,~ . I 1 ~ I 
a~si ;t in ~uur }~repar ;lti~,n lhe~ are rlut tu hc` t;tk~n ~ ; a 
)ulJUr't'tl . 3rlll ~l rl ;i11111 ll,+l tu' h~ ~u11~1rUll~ :11 ;lll1 r'e~,?nl-I - . 
ntenJati~,n tu t;u ~+ul ;lnJ henetr ;ttc ;t thun~ier~t~rrm ',1'e ~lu 

, , . , , . Itu ~ . li~ ~~cr . tltat the,e tr ~ ~~ill i~,l ~uu tr ~lu~l~ ~,r recie~~ 1 I 1 . . 
tltc thtrn~lcr~turm :ln ;l turhulen~e ~~It ;lr :l~teristi~s ui~ lhe Il~in~, 
nta~hin~ ~ uu ;rre n~n~~ ,iri~in,~ . -

There~~ ;ln bc~ nu har~i lust rulc~ lai~l Ju~tn t~~ ~~,r~ern ;rll 
ilt,~h ~ t +l , . . ~ . ` ~ t it an ;l ar,tn~ tburlJcr~t~.Iru~ . Ilert`tut,+rz, ~~e h ;I~~e 
~tate~ Ibal tllun ;lersturlns ~Itoul~ he ati~+i~le~l t~hc~n fea~ible 
due lu ub~ iuus rea;un ; . I l~»~-e~~er . tlti ; ;r~~~i~:c~ ;lue~ nut me;tn 
a~ui~ thun~icr ;turm ;rt u11 c~v .ti~t . I~ar tu+ m ;int piluts h ;nc~ 
~ttent ~t~tj t~~ u~ertl~ thundersturnts onlr' tu tirlJ tlt~ t~t » 1 . . 1 
hi~,her th ;tn the s~rvice ~eilin~~ uf llteir uir~ralt ur ha~'c` e~peri-
en~ed tl :rltte,+ut~ t;tu~erl h~ e~ressive an~~le-~~r-atta~l~ an~ ;llti-
tuJe . Onc~ aure bet is tltat it i~ nu ~i~nie tu ~:umc ~it7wn thruu~all ! . 
tlte mi~i~le,~t- ;r thun,lerst,+rm uith nu hu~~erl 

~1,~~t NATOPS m ;lnuals ~unta;n a ~«ti,~ll ~~Iri~lt ,~utlines 
shee~ls . ~,mli~~ur :lti~rlt> arl~ rceumnten ;le~ t«hniyues t~lu~b ;rre 
he~t l~~r 11_tiin~, thruu~~lt thunder~t,irnt, in ;l parii,~ular mudel 
air~raft . I-i~s anU ;u~,_~esti~>n ; ;rre l,cneraliie~l in thi~ ~li`~us~iun I ,_ _ 
au~l if the~ ~ar~ frum :l 1>arti~ular NATOPS llt :rnual . ~huul~i 
n,~t be ~ut~hue~l ;r~ ~u ~~rsetlinU thar ,uh \,~ thuntlera~orm 1 . I 
~huuld be re~~ar~etl us "li ;ht" un~l an~ ~le~i,iun tu ~~u,~r nut-,�u 
m,l~l h~ ba,c~~ un lllc tullu~~ in~~ : ,il~lt e~ ~~ricn~< . ~re~,lannin~~ . _ 1 I 1 I 
knu~~lerl~~~~ . ainralt t~ ~e ;ln~l ~ert~~rnt ;tn~~e . ratl ;rl a~ailable . . -E 1 
~~rti~sl e~tent ;tn~l ,h~ ;i,~al ~>>ear ;ln~~e u1 the tllunJer~t~trm . 1 . Il 
tln thi ; rz~pe~t ii i~ he~t tu avui~l . it pussihle . an~ sturtu ~~hieh 
has ra~i ;lr e~hu to ~s uf ~~ .U(_10 feet ur lu~aht:r . Tu ~�tf'thun~er-I , 1 
sturnts a~ in~ii~ ;rted b~ r~clar are u~len in errur b~ ;cver~l 
thuusan~ feet l licme~cr . i1 ~uu mu~t enelratc ;t sturnt . tlte P 
i~~tllu~~ in~; ~~eneral tlit;ht hr, :~~~~ure~ are rt~,~ntmentlcd an~ :;ive 

tlte lu~~he ;t pr~~bubilit~ fur ~afe ~assage ; 
~ (~et ~uur air~r~ft r~ :r~~ f~~r lhun~ler~turul penetr;rtiun 

~n� r t,+ enirt b~ iheikint~ inslrunt~nl und ~u~k ~it li~~h s lu f . . c V , t ll 
hri ;;ht, pilul Ileat un : ~ ;rtet~ helt~ ;lnel shuultler h ;rrne~ses 
lurke~ an>J tir;ht : set re~-umnten~le~l ,r,wcr sellill~~~ an~ slow tu . E 
the re~untmen~le~i ~eterc turhulcnt :e ~heecl fur )~+ur ;lir~:rall . 
;ln :i mentall~ tre tare (ur uttitt~clr tl~ in~~ and thuncler~turm . F 1 . 
hacu~s 

II lltere i~ ;t eltuiee, e~t :lblish :l penetratiurl ;rllilutlc lu 
:I~,~i~ ilte ;Irea 1r,>m the treeiin~ Irvel up~~ar~l tu I(IC I ;tbuut 
~(lU(I fc~et ;lhuvt~ tllc 1r~ `i t~~ `~ ~ . 4 , ~ , �;~- ~, , . . - cc u , lc cl) ,1an` u~cc . tul I cnctr,l 
tiuns h :r~~e beelt ntu~ie bet~~een ~}U()ll anrl t~UUll ieet :rhu~e the 
lugbest tcrr :rin . Ihi~ ;ir~a h :r~ be~n l~nn~J tlr~ "~uftrst" 
altitu~e . Fullr iltuusan~ Ieet abuve llte hir;hcst terrain in the 
;lrea ~huul~l be tlre 1ltinilutnu ,cnetratiun alt~itrr~lc . 1 

I~I~ tlle r~`~umlttende~l alr,hee :l ran ;.~e fur turbulent ;tir 
~rnetratiun in tuur air~r ;rft Thi~ airs~eetl ~tiill re~lure tllr 1 . I 
lta~;tr~l ,>f e~eee~lilt~ ~tre~s liluilatiutls ;lncl impruve tllc pru-
h;lhilit~ ut m;rintailrinc ~unirul . Trint the airtr ;rf~t 1~tr penetr ;I-
li,,Ii airs ~ertl he~li~rc~ thun~lentunn enir~ . 1 . - 

('llan~~e ~u~~er ~ettin~~~ tu cst ;lhlisll tln~ rr~untluc~ncl~~ . I . 
;rn-~1,eeJ pr~ir~r tu ,turm p~Iletrati~,n . Tltrrc ~+ill he enuugh tu 
~1,, un~e in the ~lurnt . su krr > >u~~er ~~ ti 1~~~ 1 1 l l I ,, d ll_ Il t .lttt d 

tU~51111e, lIl'~ 1CC~ Ir1111~:11Ur1 Utt'll ~'IV -' S' ~ i'' 1 1 c ., e t .ll c rea~In~,~ irI 
~~`rti~al ;ir ;ttl` an~l hea~`v r ;un . 

, 1 . l - ,l l l, . luli UI1114~~~SJr1 IIt.III~U4ll111~ l~ ll e In .I lllllnl~l~ltirli 

b~ tl~ im~ iIl ;n alr ;u~.;llt an~l level ;In ;tttitu ;le ;I, ~,,"ihlc~ . . .. , I 
~ Chuuse a he :rilin~: priur tu enlr~ . il ~ussihlc~ . lllat ~~ ill 

tri);~' 1't)U Ibl'un~'ll tlle ~tulrlt III nllrllllltlnl tIIl1C ;lllll tll~rl 
, , rrruirttuirr it . l ,c all s~'ailable inf,trmati~,n,u~h a~ r ;1J :1! . li~hhilnt_ 

tl :rshes an~l sturm ;rppcar :ul~c~ Iu ~letenniuc~ the he~t Ite ;ldin~ . 
(lnce ~ummitlecl . ~lulr~t turn uround . 

Ther~ i~ nu inlc~nt lu intpl~ that the tirre~;uin~ pn+~eclureti 
;lre eumplete hut thel ~lo pru~~i~le ~,~nte ini� rnt :ltiun tu ~uid~~ 

, ~uur furtlter stuil~ . Tu ~luulc ,ln ul~l, ul~i pamphlet un navul 
a~i ;rliun . relnember : 

"If }~~tu keep 1'uur hc~arl . ~~uur ;lir~r;lll ~~ill Ipruh;rbly'I uulll~ 
tlte ~turm . 

"Dun't ch;lnoe ~ uur ~uurae 
.'I)on't ~h ;ln :;e ~uur ntitltl ., . 
It ~ uu ntust ~~u .lllruu~_h a tltultrlertiturm . tlte unl~~ w;l~ tu ~i~~ - ~ . . . 

ii i, ,~~+ ~ire~ll~ thruutih . .1ttenthting tu turn ar,+un~l ultr~r 
tltrnl~er,lurnt entr~ e ;tn fre~ uentl~ lea~l tu ntun Ira~ar~l,_,u~ . 1 . 
Ili,~ltt eun~itiuns th ;ln vut ha~~c ;llrea~ly en~uunlere~l . Su~h 
haz ;tr,l~ incluae fl~ in : ; intu tnure lurhulcnl runcliti~>ns 
rentainin~; in thc~ ~turnt~lun ;,~c~r ;tnti in~rcasin~~ the 1tu~~ihilih' ~ 

.- .'7 t . 

/ 

~tall h~ in~reasin ;:, un~le-ui- :rlta~k ;tnd an~le-~,f-hank . Fin~ll~ 
remernber il i~ hc'tter tu urri~`e ;lt t uur ~lo~linatiun late ;In,i 9~fe 
thall nut at all .1)un't hc ash ;lnte~l ut a 1'~U-~c~~ree turn ~rir~r t,~ ,-, 1 
h~n~trsti,ln :ln~l ~~hile ~till w~ll ~lear ~~1 lh<` sturnt . Thi; d~t~t 
m;uteuver h;r~ ~u~eJ ntan_~ li~cs ;ut~i air~ratt ;rn ;i "+ul~i Itave 
S;11 ecl Itlanl IIIUr~' . 

1're ~aratiun an~l furethuu ;,~bt ~cill he ~>f in~aluahlc ;Issi~tan~c 1 
~+hen ~',tu riu ~ume f~lce tu~fa~e willl a lhurtdersturm . Thinh 
ahuut .what vuu ;tre ~.;c~in~ tu ilu in a~ivartee ~un~t ~c~t cau .tht . . , t, . 
nahpin(;' 

' 
S'-~~' ~ 

:3 ~j,Walu, ~ ~` ~ , ~- ~ 

' accident- 
~ C F 104 656 

~~ ~ r,`a'^_~ ~ :~ . ^ - . _ . 1 

-Che 1~1 � hil~,ls ~nnc~ernc`~l ~~erc ;luthuriictl 1~,r a It+~~ Icvcl 
11 ;11'I~!aClUll IIIIJJIUII IIl S,~Illllerrl (~~rlll ;illl . 111~ ;llrt:r;ltt lle-
h;lrtrel liatien ;ln,l t~~el~c ininul~`s laler ~~as uh~erverl emcr~lin~ c . 
truin tlt~~ ha~e uf lu~~ ~I �u~l in a ~r :r~lral tle,cent . lhe :rircralt 
~r ;lsli~~tl seeunrl~ later in ;r eultiv ;lteri (ield !~ n ;nrlieal iltile 
fr~+nt a ~nt ;tll vill ;r~_Je . Tbe air~ratl slruc~k tbe l;rr~un :l in ,l sli~llt 
nuse u ~ attitu ;le ~~ illi iI f~~~~ tletrr«~ ~,f rirthf hanh ;lt :rn air-I , , 
shccrl ui~ ahhru~intaiel~ T()() krt � t~ . Il'ilnc>se~ slali;tl lll ;ll lli~` 
aireraf-t e~ ~lu~le,l un ~iln ~ :r~t re~uliin~ in ;r Ilasll I~irc . Lllc I I . 
~cre~k ;l~e «aa sprea~l ,ni~r a ~litil :ulee,+t~ ;lhpru~im ;llel~ ~ .(lU0 
I~et «itli llir cn;in~ ruuthre,sur ;ln~l turhinc heinR Ili~ I~urtll~~t 
~r+nthunent I~rt,m the huint ,+f ilnp ;r~l . Neitlr~r ~rew menther 
;ttlenthtccl tu eject ancl hulll su~tainetl Iatal injllrie .~ . 

In~~~Sti :,~aliun ~Ic~t~`rntinecl tllat tll~' enkTine ~ras r+l~cratin,t ;rl 
Iliell fll'!11 at th~ tiltt~ ~~1 im r,l~t . l he ~utllrul srrv,» ~a~rc , f 
e~:Imine,l ;rntl f~,unrl e,+rri:~tl~ e,+rmeclt!rl ;rn~ s ;tfetierl . liutlt 
Il~ rlr ;luli~ ~um ~s . ,rlllu+u~h ~lama~~~`~ . ,licl nut `hn~~ an~ c~i- . 1 1 , . . 
~len~~ � I c,verllc :rtin~~ . 1 revie~4 ut~ the nt,linterlan~c` rc~urcls 
I-,lil~`cl tu i~tntift' ,ln~ si~.ttiiiiant air~`rall Ili~t~+n ~thich ~ttnltl 
he r~lat~~l lu tlli~ a~~i~lcnl . 

14'~atlt~~r r~~i~urls in III~~ :rrc ;l ~ ;lri~~l frum ~)I_)U t � l,~(IU 
t~t'l i,CeI~ ;ISt 11llll 1'ISIbllltle5 ;lll_V1l'llere 1~rUlll ~ tt~ ~ .? Illll~.~ III 

r ;rin ~Iln~~cn . Il i~ ~i~nili,~ ;lnt tb ;lt live minutes bct~nre llle 

;l~illl~'lll, t1<<~ llill~`,+111er 11111tiS tl~ln~' :11~1)r11~1111 :11~'1V ~y tU I() - i ntil~`> >~ uth , t the ~r ;lsll ~ ~ ~,+ ~ ~ ( , I laht r~l. tt~~l ~~~ilrn~s ~JU t, -U .) 
ahut~~~ Lrnunri level «ith > lnil,~~ visihilit~ in rain ~lie+~ters . 

lt tllr~ tlnte it ti~ �Illd ;lhhr~ar that IIltS ac~ertlenl ue~r,rre~ 
;rs tb~` result uf tbe air~rati strikin~~ tllc rruuntl ~~Itile thc pilut 
~c :l~ :rttcmhtin,~ tu mainlain ~isual ~unta~t in m~r~_in ;tl ~t~;lth~r 
~'�Illlllll)I1S, 

. . 
+~t . . .' a.., 

' "t +R . , 
. . 
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Evolufion of 
CF Air Weapons Ranges 
Strafe Scoring Systems 

, 
t3 ~ '~ 11' G Wr ~ NUH~ CA()0 t (~ � crrn y Capt , . alt n ,/ 

Thcrc arc still a few around who can remember those 
"kuoci ol' davs" when, in 19~ 1, w~c~ 11ew thosc Screunung 
Yclluwr llarvards out uf Stn 11acGc~nald, h1an, tu carrv c~ut air 
wca ~uns excrciscs un lltc Lan~ruth :1ir-tu-Gruund Ran>;e . I . 

Each aircraft carried I 00 ruunds of .30 ~" annnunitiun 
whiclt, the night before, had their hullet tips dipped in ntG~lted 
~oluured wax su tllat . when fired at a 1 ~' hy 1'' c ;cnvas target 
strung up bctween twc~ poles . "hits" wuuld leave a distinctive 
colnllr marking on the canvas . fndividual scores were then 
deterntined hv closin : thc ran~c duwn, luwering the canvas 
tar~ets Il? ~ullevs), and countinl? lltc nurnher of "reds" or . YE . 
"hlucs" . ~tc . found on thc canvas . Ilules in lhr ~anvas wcrc 

"~ n~clled" c~r ~atchcd over tlrr tar et rais~d into thcn ia ~ ( 1 l, g 
usitiun and the ran~e re-u ~cned for further husiness . lt was p - 1 

arduous wurk carried uut by our arntourcrs, usually undcr 
cxtrcme wurking cunditians . Thc amount uf range down-timc 
to count scurcs rcsullctl in a vcry incflicient uperation and, 
worse still, the pilot ncver really kncw whcn lle tnadc Ilis guud 
ur bad pass as, udds are, he never received his tutul scure until 
citller thai evening ur the next day . 

Bad busincss all aruund . l he unlv diversiun at ,tll was 
eating thuse 16 uuncc T-bune ~teaks three times a dav at th~ 
range, whilc thc piluts fuund tlirir way baek lu base abuut 
4U f~et u1f the deck (tu check un the duck pupulatiun, so 
thcy said 1 . 

A vcrv slrurt limc later, the f-birds arrivecl, and at i~ther 
ran~es, such as Tracadie Ran e in N .IJ ., tliat beautiful Sahre K 
was making its first appcarancc . In later vLars, thc CFS camc 
ul ~ c und then, finallv, uur ;tRine, Starfi Ilter was rovided . ~ g P 
with a curlvcntiun ;rl wea ~uns ra tabilitv . f f . 

The ~oint to be made bv lllcsc rclniniscences is tltat, until 1 . 
thc early 1970s, in spitc of impruvrd high-spccd taeti~al air~ 
cral'l and sophisticated weapons and weapons cl~livery sysiems, 
weapons seoring rnethuds remained unchanged, 

As uftcn is tlrc casc, econurnics irn oscd cllan c u ~on us . P g I 
Conventiunal wcapuns were once again in voguc thus resullinX 
in an ever-incrcasin~ necd f;>r ranl;c timc . Fa~cd with thc r . 

chuice uf operating uur ranges more efficientlv ur huilding 
ntore ran~es with moncv we didn't have, the decision wasn't 
all that difficult . . 

A study was conclucted tu see whether uur NATO friends 
were experiencing sunilar problents, und if so, what sc~lutions 
had been found . hlost European Nr1TU cuuntries were using 
an automatic strafe seoring systern manuf~a~tured by Saab 
Electr~nics, whcreas States-Sidc, two uther svstems wcre in an 
advanced state of develo ~ment : anc based onJradartechnulo v, 1 g. 
the other acoustic . The svstem finallv selected was "Acuusti-
seore" a modern strafin scorin s stent manufactured b t g g Y Y 
Del'11ar Engineering Lahoratories, Log .Angeles, ('alifornia . 

The first system was installed c~n tlle Jirnmy Lake Range 
at C'uld Lake, ,Alta, in 1970 and t1ETE was taskcd tu conduct 

14 

cvaluation trials . 
I e~hnicallv, it was an instant su~cess and remains ~c~ to 

tllis dat~ . I'rublerrrs werc ez ~erienced, huwever, wtith some f 
air~r~w, espe~ially when tltr ~ust ul the drinks at the bar were 
c~n the line fnr Lovv Gun . ,After all, whu's tc~ bclicv~ a rnachine 
which tclls Hut Shut he can't hit ihe broad side c~f ;~ harn'' 
Timc und rcsulls finally wun the trust uf the aircrew in the 
rcliabilitv u1~ the scorirlg systcnt, and it wasn'l lung bcfurc tlrc 
F.astern .S uadrun was clantuurine f~ur sueh a s rstcm of thcir q ~ y 
Owll . 

Thc rctnut~ scuring system at Culd Lak~ is rnade up of 
electronic devi~es tltat cm lov aeoustic xin~i ~les, for detec-p . 1 l 
ti~n uf passing prc~jectiles, and telentctrv for the tran~missiun 
of hil counts to a renwtc dis ~lav fc~r thc hen~fit uf il~c Rrtn t~ I . g 
Saf~-ty Ulficer and tllc attack pilut ~alcu is furw;trcled thc sam~~ 
ini'urmation in flight fur curn~tivr actit>n prior tu this nc~~~ 
pass . . _ . 

Ilere are just sonte uf the benetits this syst~m o11~rs th . 
pilot and ruugc p~rsunnel : 

I liglr accuracy and uniforrnity in counting hits . 
fi~tter range utili~.atiun with no down-tim~ fur f~i~ 
cl)tlntlng . 
Elirnination r~f human errur in hit cowtting . 
Scuring tllr rigllt pilol . 

(iut tllc rcal b~ucfit gaincd is in vastly impruvcd training . 
Ilav~ a luok : 

Delays arc ~liminatcd from scuring firing runs thus 
makin :; availahle real-time evaluation and offerin tlrc . g 
uptiun of corrcctive ilr~llight instruction . 
Training ntethuds and equipm~~nt are placed on a par 
with advan~ed vveapctn systems now is use . 

The outst ;inding reliahility and reeord uf serviceability 

1 Arousnc °H~t Sensor" 
2 S~gnai Cond~t~omnq and Transm~ssio 

3 . Transmrtter Antenna 

4 . Recewer Antenna 

5 . ~ata Recept~on and U~sD~av Un~r 

6 . Gomrol lowrr Transm,ttrr 

7 . Contrnl Tnwer Transm~tter Amenny Tower 

`,I 

of this systent is duc primarily tu its relativc simplicity . 

On a firing pass, all proje~liles passing through or near 
tlre targct arca prudu~c ~huck wavLs that are "l'elt" by the 
scnsur I trausducer) . These are ~ondu~ted tu the signal condi-
tionin~ ancl transmission unit as electrical iltt xrlses . Thcre, ( 
those signals from prujeetiles that did nut pass tltruugh tlrc 
prc-set targct area art rejccted . Thuse signals that were 
genertted hy projectiles that did pass through the target 
~trea art~ cunditiunecl, cuded, ancl telentetered via the traus-
rrtitt~~r antertna to the receiver unt~nna and then lu lhe dala 
re ;:~ptiun and display unit . Each signal received lights up a 
numeri~al display c~~unter wrhi~h pruvides the RSO vvith a 
rcadout u1 thc hits per pass . 

'1'hc systcm latcr instalfcd on thc Tracadie Air Weapons 
Rangc was very similar except that direct hnk land lines werc 
used in lieu uf telelttetrv . 

W~11, there it is! A hrief histctry un how we arrived where 
wc arc rcgarding strafc scnring systcrns . But what rnay secrn to 
he t}te ~nd, we ho e, is reallv unlv the bct?inninQ . New wea on P , p 
im ~act scorin~ svstems 1V~ISE for hombs and rockets are l k, f 1 
ur,dcr dcvclo rncnt and, if all oes wcll, uur air ran cs will bc P g g 
so equipped in the near f~uture . 

Nuw that the Horse and l3uggy have been rcrnoved frurn 
uur air weapons ranges, we'rc louking forward to the New 
Fikht~r ;1ir~raft . liring it on, we'll he readv!! 

Cessna "CHUTE DOWN" 
~f- (f~~a~ S~e~ /~~~ 

Llsually, when a parachutist leaps frorn an aircraft, he 
contacts terra finna somewhat earlicr tltan thc rnaclrine frurn 
which hc departed, l'sually but not always . 

f~uur sport paraclrutists, three students and one instructor, 
were to rrtake a static linc jump frurn a C'essna 1 R? cruising at 
'_,500 feet . The first studcnt jurnper got off safely, but as the 
sccund zxited the aircraft, he slippcd ort the step and fell in 
frrunt uf thc landing gcar . Instiriclivcly, he grabbed for the 
wing strut and hung momentarily ; thcn hc let gu . l3ut during 
thc proccss, his chutc had depluyed and had wrapped itsclf 
aruuncl the landing gear . 

Now the juntper was dangling bclow and behind the 
Cessna, which was struggling to stay airborne against the extra 

, , clrag . A hairy situation, indeed, but not y~l critical ; the studtrnt 
jtunper still had his reserve chute. The jurnp instructur in the 
aircraft began wurking to cut the tangled main chute luose, 
but befure he cuuld free the lines, the excited student pupped 
his reservc chutc, which deployed as designed . 

, This was tuu rnuch for thc 18 .� which promptly yuit 
llving and tluppcd ovcr un its back . Not hcing rigged for 
inverted tli~ht, the zn~inc stu ed . The whule assembla c PP g 
Ircaded fur tlte round ; tirst thc aircraft, dan lin b its g g g Y 
landing gear from the shroud lines of the student jumper's 
main chute, lhcn thc student, and finally thc seriously over~ 
workcd reservc rltutc . 

lncr~dibly, nu one was killcd, 'Tltc uccupants of the 
aircralt sustainecl some fractures, and the student jumper was 
uninjurcd . Thc rcserve chute, designed to let down a ~00-
pound jumper at ~0 feet pcr sccond, had managed to lower 
a ',500-pound load to earth at 4S feet per second . 

Now, for you navigators who have trouhlc hitting the 
DZ . . . 
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accide 
Bew`are e Vortex Ring 

, , , ,~ . , > > () ~eratiunal truu ~ clt ~lu nttnte h Itt u ~t ~u ~ 1 f I } . y It~ I tr I st sl tual . ., c) )~ ~ ) n~ ' l ~ c ti u~ ~ ~~ tratn r . Itn t t ) tv v~ ~ r ts r ht I ls n I tcl !: 1 I . T atlllt t fatlll: ;rl l l 1 
, , ) , , , , , . ( ) , , , , ", , S ') S' w ) U 1 . u . ul n . t a I Itvcl a r ath t a anJ n i 1 ~ 11 1 1 t ltc r_ ttcn t~ rt , , , . , , , ~ ~, . 'h 1 ~ . . ~, ltllt l thl. rl a ~ l t 11 l;rlt l It lll ~ ' ( l . ral 5 t s I r sr Il 1 ar tlurt ti l I , } h , 1 r ta I n . , . ~ . r ~ ~r t ~ d ~il ' lci ~ t t I " tht t r tn t lat rn~ I ru , hlth In r In nt ;t~ reyuire r .ll lcl 

, ,' , � , . - ' , t~sonuftltl Ii ~,t 'n~ d u~~ ., . . )+~-r I I t 11_ t I t h ,t lta t ,ulualt handlln~, 1 I b 
lents . 

This at:ci~ent uccurred un an u tcr ;rtiunal ,trm ~ su ~ x)rt I } Il 
missiun rcquirin~ ;r t ;l~tit; ;ll luw appru ;lch lu a l ;rnclin~ area . 
An inilial Irlis-iclentiliriJliun uf tlrc~ landinz; huint nerr "ssitated 
a majur change uf llirht p ;tth just hc1~)re lanciin~, w~hit:h Iccl t,~ 
a I+>ss uf cuntrc)1 due I+~ a fly'in~ ccntditic)n knuwn as Vurlex 
fZinil state . ( :1 Vorte .r llinr state is in sume way~ ; similar tu a 
stallc~ contlition in a fi~ed-wing i3ircrai~t . A Vurtex Rin~, eart 
~evelup when the rate uf clcst:ent in a puwer-;tssisted ial)-
hruach with luw ur zeru inclit:iitt~cl airspeccl is ulluwc~ lu irt-
crease . An article un Vurter }Zing is puhlislrecl un page 3=1~) . 

lu tlus acci~ent, a Pumii ltaci bcen tasked w~ith dru > >ine lf 
tw~) sticks uf trou~s, earh uf ei~hl men, ;11 twu ta~tir ;ll lu-} 
catiuns . The wcather furecast wus ~,uucl, tivith nu luw ~luud, 
excellent visif~ilitv, antl a gencral'~`urtherly surfiacc >,vind uf 
ahuut I ~ knuts . f3ut, when emharking ihe 1uac1 uf Iruups at 
a puint ahout ~ miles uway~ from the twu clrupping huinis the 
~ilut nuteci th ;rl thc w~incl was in 1' ;tct lii;ht and v;uiablc ; altci I . 
later, when ihe first stick uf lruops was clisclnhu"kt~cl ;rt llre 
first ~ruphinK 1)uint . tllc pilut ai;ain asscsscd lhr surfacc wind 
as bcing rclalivcly li~lll . 

The aircraf`t tuuk off unce mc)re ;tnd ;tppruachecl the 
secund lancling puint frum tll~ South . The suri'ess uf tlte 
trcmps' mission relieci heavily un surprise, cunsequcnlly lhc 
ruute tu the landin site w ;rs fluwn at SU/1~0 Iccl ,1GL . Thc K 
prlut s plan was tu ~atry~ uut u ~unrcalecl apprc>ach, ~ncl h~-
causc ul` this he realisecl ihat he wuuld he ahle tu itlentifv (he 
l ;rn~in~~ ~uint a fielcl ic) ihe Nurth-'~~'cst of ;I villac ;c rrc~ss- c! . 
ruacls unly at tlle last ntc~lnent . ln Ihe evenl, Ilc rlrisiclenlifieil 
t}rc lallclinl; puint anil cunlinueil Nurthwarcls unlil hc w;ts im-
nteclialely West uf ihe rrussroa(ls al ;lhurrl IU(l/1S0 It r1(_~I, . 
f{uwever, he realisc,d lhat lte was ;rhlnclat'hinK tn land in tllc 
wrong fielel and that the correct une tivas sume _'00-300 vards 
cluser hy now tu the ril ;ht uf ancl belusv the aircraft . There 
were sunte hi fh wires alun ~ thc Suuth-1Vest hc)uncl ;rr~~ uf the t: . 
currect f ield, so the pilot upted tu nt ;lke ;I right turn thruugh 
l80° and to land, facing Suuth, intntediatcly tu tlle Nurth uf 
the wires . (T{re sketch rna lcill kel the reacle~r u~ith vrie~nta-P P 
IlUll . I 

lZeaching a point ahout 100 vards North uf the intentled 
landine tuint, tlvin~ al ahuut 30 knots, the ailut turrrccl rit;ht 1 , . 1 , 
and lusvered the nose tu maintain airs ee~ . F{c ia ~ -ccl su t ~ p Iph nt 
puwer during the turn but, un rollin~~ +~ut . dis~uwrcd tllat he 
had a hi~h rate uf descent . His crewrnan, kneeling in the upen 
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starhuarcl tluurway, alsu scnscci a rapicl ancl increasin~~ r ;rtc uf ' 1, , , , 
~eSCerll llllll, hi' ;trlil~ ,1 rlSllt~ tlts;lll ; n,)Ic:, Itl+)Vc'll h,lik ,~111,) tht 
se ;tt iln ecliatclv (nrw rd ui 1hc cl~)ur an(1 hr ', I ~ ~ ~ . . ) nt - a atcc hnn ~lt fcr 
;t Itctav~ I ;utclin~~ . Illc )ilut nc~tti recukniic~ lh ;tl Ilc wa~ in a - . I . 
~rnuliliun wlu~ll ~nulJ result in a'~'urtc~ Kin~t statc . II~ :~~n-r 
tinurcl lu a > >Iv ~+nv~er hrti currlcl nut inrrease s ~ec',l ,rr;t ~~ t I I . I ~ I I :It 
ahcac] hec;tusc u1 thc: 'u ~w ;u"+1' slu ~c ut tlle ~~n~llnci ancl tllc I 1 ,, w \ l) '' 1 ~ U ~ +1 , . ~ . ) . lu h rlc, ancl h uats t~ hls h .nt . III~ nlv 'Icar rs t _ t ~~l 1 alh 
w;ls tu lus lefl in an l:ast~rl ~irc~tiun, hut this w,~ul~l h ;tvc } 
h~'en clrnvrtwintl a~~urtlin~~ t+~ Ilis irltcrhretatiun nl tltt wincl in 
tht~ arca anil mas nut havc clluhle~ him tc) rc~T;lin f~llll ~:untrul 
lic w;ls r,~lnntilt,:cl, tlt,~rcli~rc, tu ;I heavl I ;Iltclin :,~ ~I+~~c t,~ Iris 
selc~i" (~~cl lan~lin~~ )uint . - .1 

lltc ;urcrafl strut:k tllc ~rc~uncl Ilcavilv un all tlrrc~e ~airs , . 1 
uf wllci'Is . I Ilc intpa~t w~as su~h tn t~ausc tht~ lail t~unc to clis-
turt ilnw~rtvvarcls . Iraclurin>! lllc lail r+)Ic~r ~rivc shall . Thc air-
~ral-t h~cunccel intc, the air hcli)re vawin~ violentlv ;tncl ~:rashirt~~ 

. 
. . . . 

tu the grouncl, t:uming lu rest un its purt sidt' . The ~rewlnan 
hc~lp~cl tht~ trnul)s uut nf th~ main ~abin ; tlle ~+c-pilut, ,rltcr 
initially Ilavin~ sume cliflirults in rcleasin~ hintselt fn~m his 
srat hecausc his turso ;Irmuur~was sn ;ll~ccl bv ihe wincluw uf 
th~ lulrt ~,~t'khit duur . le1~l tllt~ airrral~t hy ~lilnhin~~ uvcr the 
~aptain an~ exitiu~ hv t}te starbuar~ duur : thc captain str ;rh-
~t°d in until thc ~~,-~ilyot hacl esca )ed, sin~e he did nut want to I I { 
fall ~uwlr c~lltu hitn ; wlrilc waitin~~ fur him tu gcl p;tst, lhr 
l'21pt ;lllt, ~el'111~ :Ill t;llrlllt' f`lre 1V ;1rn111~ Il~ht Cultte ,)n, Uptr-
att'll thc' l~li't'~CXtln'rllsllel ;lnrl 5w'IIChCII ul`1` lllt' t'lltt'Il ;i'IlC' 1` _ y 
cl~~tri~al ~ul-ull bar, bci`ure fulluvving thc ~u-pilut thruugh 
ihe siarhu ;rra cluur . 

5hurtlv uftcr tllc at-ciilcnl . wlrilc awaitint! rescuc, hutlr 
pilut, nuti~e~ ihat ihere w;r~ ~ stiff ,tlslv hreeze bluwing truln 
tltc ti,uilt . 

r, 
~`~»1 .~11 v 1 .~ IU~ iy,'~vy l~cm~ lt t .r~y u 
~ The pilut, perh~p ; cullciitiunecl bv his ~~perii" rlc~ at th~ 
cmh;rrk;luun ancl firsi ~isemharkatiun iuint,, misr~ail thc 
wincl velnLitv ;rt lhe scrund lut~ati+~n . I hcn . hcraus~ uf ltis 
initial Inisiclentiliratiun ul ihr l ;utclin~~ puint ancl I ;rlc sight- 
ing uf llte cnrreta ficlcl, Itc cl~~t~d tu In ;tkc ,I sluw-speccl, 
sln ;tll-r ;rclius ttun ~It>s~ tu Ihe a.tual silc ;rncl tu al~prua~h it 
Irunt the Nurth . ln the cvcrlt, tllat aphru;rcll was ul a tluwll- 
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wincl clirectiun . Duriul; thc turn uttlo lhr uppru;tt~h, he ah-
hlic(I puwer ancl luwered th~ nus~ tu Irt ;tintain ;lirspce~ : hut 
tllis leel tn a Ili~ll rate uf ciesct'nt which, whert ~umbint~tl with 
thc luw furwurtl airs ~ecd, furms ihc classic cuntlitions fur I 
Vurte~ Rin,~ . Bv Iruw the air~rslt was wt~ll beluw I>U ft ~1(~l . 
;rn~l this, tu :;etltt'r with the slu ~ins; r:ruuncl ancl uhstructiuns . I ~~ 
ahcatl ~rccluded a su~ccsstul rec~,verv . ~I . 

()f cuursc . llre pil,:)t hud many utht'r thin ;.;s uccupvintt 
his aitentiun h~si~es his appruacll ancl landin« . Ile was in a 
Ir,~stile are ;r ancl, tc~ ;r~hicvc surprise . hatl 11uwn ;t cuncealecl 
;Ippruuclt w'ilh llle aim uf lanclin~ the stii:k uf truuhs as 
suun as )ussil)It' . f3ut,even allusti~in :~ fur the u ~eratiun ;tl circullr-1 } 
~l' 11 '~'1 hC iltls Ull~'Cll Ills ;I > >I"u ;l~ll lu srlCh ;ln l Sttnl thJt ht' . i I I 
~I ;t~~cl his ;tirrraft~ in ;r siluati,~n frc)m whi~h hc w ;u unable } 
tu r~,~uv~r . 1Vhetlrer the ~irrr~it entt_recl ~ slate ~~l Vurtc~ 
Kin,~ +~r wa~ ~~ti~crhit~hecl is suhjectivc uhiniun ;tncl will ncvrr 
h~~ husitivcly cstahlisllecl . I h~ it~ciclent scrv~~, ;u a sharh rc- , ., -mincler ut thr clan~_crs inhcrent in luw spcc~~lut.h rale uf 
cles~tatl ;rppru ;t~hes ancl ut' the ~unclitiun ; whi~lt t~,tvc)« r thc 
unsLt ul` Vnrlcx Rin,~ . lnv+clvin~,~ ;ts il (li,l ;t rclalivcly huwer-
ful ;tir~r ;llt, this unlurtrutat~ u~rurrcn~c slr+~avs a : ;aiu lll ;rt it 
is uut unls lizrht helicu tters that ~an sultc~r l-rc)m Vurte~ - ~ f 
Ring, antl lltat pc~wer ;rlun~: ~ ;utn+)t cfi~cct a recuvery from 
thJl Sl ;lte . 

co~~rle;ti ;~1ir' Cl~~es 

A HOT COMPLAINT-
BOEING 707 

i'J ~1,~r1 f (~'1 `^~1,~, ~'/ 
, 

~lppru,vitnately thrce hours ufler takeulf, a lacl~' passengcr 
a > >ruaclrccl lhe f ruul stcwarcl cunr ~lainill~ tllat Ilcr ursc s+~as }1 1 . p 
g~tting vrr~ hnt . It was cliscov~rccl lllat a c1 vult hatt~rv in Irt~r 
tur;c was cucratin~ tlre hrat : sntuke was cuntilrr; l-runt tllr ! K 
h ;ttterv . An uvcn mitt was uscel tu remuvc tllr hut b;lttcrv 
frunt th~ ~lu-se sn it ~ould he ~laced un th~ f`runt ~allev tu I l ~ . 
euul . The laclv' then relnuved sume c:uins . tlrat wcrt' c uitc ltut . I 
tu tuuch, frum thc s~me sccliun oi' her urse . ~1 ~arentlv p Pl . 
the passen~er cllrtifullv (~ulluwed u« r rt',trlatiuns anil removed 
thc h;ltterv Irum Iler ~aurtahlc r ;rclio, hut thttt, slrc umaittin~lv . I . . 
clruppLd it into the scctiun ,)t her pursc cuntainin~, ~uins . 
The hatterv was shurted . The nt~nuf~~cturer a1` tlre p~rticul~r 
hatterv statcd that a frt'sh 9 vult hatter~~ shurted hv' a cuin 
cuulcl-easilv ~rucluce suffic:ient heat tu-cau~~ a fire ur the .l 
haltcry itsclt could erplucic . 

('unsici~~r for a lnurnent . llle pussibilil}' ul' tlrat battcry 
shurtin~ in sumeune's lu~~a~e in the aircraft hold, where nu 
i)nt' C;III f ;ti ~t It . 

Trarrsport Tips 
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~ `~ some th,ou~ghts on 

CHOPPER DYNAMICS 
This type uf a~eident is unfurtunately by nu means uni-

yue ; indeed, it is unly une ot a long series ot similar a~~ciclents 
whirll at hcst havc givcn piluts niisty shucks and rcsulted irr 
heavy landing checks, und at vv~urst have destruyed aircrat~t 
and killed erew memhers . The si niticant fe~rture of these g 
a~eidcnts is thut they are typifiecl by lack uf r~spunse frum 
the rullectiv~~ lever in ihe final stages ut the ahpruaclt . The 
rnusi impurtant point abc~ut theltt, huwcvcr, is that thcy arc 
,tlmost alwa ~s at~uicfable! ~b'hv thcn du thev uccur and how can y . , 
titey be avuided° 

-- I U ~yU V ~ ~.x~yy I ~ ~~UR-I-f .X K1tiGJ 
T'i .~~~J win±: aircraft create a dc~wn-waslt as a by-prc~cluct 

ul li1t . Ilclicuptcrs alsu pruducc a dowrt-was}t . knuwn as 
'induc;ed 11ow' . l'y~hen a hclicopler ~escends at rates eyuating 
tu hetween 70 her c~~m and 1 ~U per ~ent crf this inducecl 11uw 
speed . a cundition knuwn as `settlint; with puwer' ur 'vortex 
ring' can hc crcated . It is sutttewltat like 1lying in unc's rrwn 
wake . 

The rcttur bladc tilt, as docs a fi~cd wing tip, crcatcs a 
strun~~ rutational vortex which inlluences thc naluri u~ the r 
entire flow pattern . These tip vorticcs are shed duwn and he-
hind a tixed Wlng aircr,tft . Howevcr, fur a hctvcring hclicuptcr 
a helical t;cuntetry is procluced . 

Surruunding air is inclucecl intu the vurtex patiern ;tnd 
thc wakc movcs duwnward and cuntracts . ~~'lrilc tltc stn7ng-
est vurteY is lucaled at lltc lip . tllere is a cunlinuuus shecl-
ding of weaker vurtices all alung the blade . vvhiclt is wlled u 
vurtcx slleet . The ~icture is lurtlter cum ~licated hv the res- 1 1 . P 
ctrce ul~ rnure than one hlade, each uf~ which has its awn 
vortex system . The intcrference of une vortex system vvith 
anccllter 1>rudu~cs turther distortiun of~ thc w;rke . 

Thc acrudynamir flow state thrixrgh thc rutur u1~ a cJc-
scending heliLuptcr is nut the same as in level Iliglrl at lhc 
same shced . This is particularly truc irt pure verticul des~ents 
whcn the rutur is thrusting in a dirc~tiun u > >usit~ tu thc Il 
direction uf~ llight . "fhc diagr ;rnt Iright) shows hvu t1uw stal~a 
fur ~esccndin 11i ~hl . It is an idcalii.cd rc ~rcscnlaliun c~f th~se g g ! 
states for a pruely vertical descent . 

As can be ~een in Fig 1(b) the high ratc c~t~ clese~nt has 
avercume thc nuntral cluWnwanf induccd flnw un inncr bladc 
sectiuns . The fluw i~ thus upw;rrd rcl,ttivc tu thc di~c in these 
areas and ~ownward elscwhcrc . This produces a se~undary 
vurtcx ring in additiun tu the normal tip vurtcx system, The 
result uf tlris ~et of vortices is an unsteady turhulent 11uw crvcr 
a larger area ul tlrc dis~, wilh art a~curupanying luss uf tluust 
and excessive thrust i1uctuatiuns even though puwcr is still 
being supplied l~rom the engine . 

lf wc now look at des~ents at furward speed, similar 
11uw states mav exist as l~ur vertical des~ents but thc rates 
uf descent at vvhich they occ« r ancl the sympUamS uf their 
rcsence tu (he ~ilot are different . Ei ure ? summarizes the p f 

situation . 
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In the figure shcrwing hurirontal speed versrts vertical 
speed . strairht lines ernanating trom the origin iirc lines uf 
~unstant dcscent anglc . Superimpuscd un thr grid are fluw 
state regiuns t~ur a tyhical Itelicoptcr . It is interesting to notc 
that the vurtex rin~~ st ;tt~ c ;rn be cumpletely avuideci hy de-
sccudint' on a lli~~ht ~attcrn sltalluwcr tllan uhuut ~0° (at r 1 
any sp~ed), Frlrtll~r'ntclr'e, 1ur steep~r appru ;trhes it can ;ilsu 
he avuided at suffici~~ntlv sluw ur sutii~ientlv last spc~ecls . 
~ti'hat is Ita > >enin~~ in butlt cascs is that tlrc tru-bulcnt Wakc 11 r 
~rCait'll hl' thL Vurte~ systenl IS nul rt'111a1I1111~ ; In lhC Vl~lnlt~ 
uf thc rcttur and causint; difiiculty . At very sh ;tllcnv dcsLent 

an~~le~ tlce wake is shecl mustlv hehincl th~~ heli~ct ~tcr . At r - 1 
slce ~ an~,les, il is bclc~w lhc lrclicc> >tcr at slctw r ;ctcs u1 ~Ic~~cnt . } ~ 1 
and ~hove the h~licopter ut Irigh rales uf dosc~nt . 

It ~huulcl he ctuted huwever, that if th~ helicc>hter ;r~lupts a 
steeper flarecl attitucJc un any uf the lines uf cunstant clescent 
an~lc, this an~lc shuulcl bc addcd tu llrc clesccnl am~lc~ tc~ as- r ~ r 
~~rtain the luss c~t rutur effi~ienw caused b ~ tltr in~rcasc in . y 
tip vrrrtiees . See Figure 3 . 

Su ntuch 1`ctr the theuries Ict us nuw look at the pra~ti-
calities uf vurtex ring . We c;m sumntarir.e the conclition5 in 
whicll vurtcx rirlg c:an dcvclup as fulluws : 

u . When the indicated airspecd is low (hcluw ~() Kt~) 
and a r ;rte uf descent is huilding up (400 FP11+1 . 

b, A duwnwind appruach . 
r . fZc-applicaliun uf~ puw~r wltcn rccuvcring 1~rum a lu« 

airspeed autorotation withuttt first increasing airspecd . 
d . ,q nisjudged ancl cunscyuenily f;rst apprua~h which 

reyuircs a tlare tu he ntaintained in thc tinal stagcs ul~ th~ 
clcsccnt . 

fZecuv~rv, unce in vorter ring, ran hest he e1~f~e~ted hy 
changing thc relative pusitiuns uf~ the disc ;rnd the uhwarcl ;lir 
Iluw . eithcr hv hitching nusc cluwn ;Ind incrcasing airspcccl 
ur hy hanking th~ aircraf~t . Ifuwcver, in Ihc frrllv d~v~lup~cl 
vurtex rin ~ slu > > c ~~lic cuntrcrl ~~uuld in~rcase chc time taken IlY y 
to effect ~ change of attitucl~, thus in~reasing ;rn alr~ ;tdy c ;un-
siderable hcight luss which ~uuld be as mu~h as 6,0(lU feet . 

Sinc~e a heli~upter lulut ~I~ends must ~~1 his flying Unm 
hcluw 1,OUO lcct thcrc is litllc puint in cnuntcrating ~urtltcr 
thc rttcthuds ui curing vurlcx ring . It is thc prcvcntativr 
ntcasures that ntusl he lut;hlit;lrte~ . 13cluw are listed puint~ 
which cvcrv helicu ~trr ~ilut shuulcl kttuw : . 1 1 

a . It is in thr luw airspeed ~unditiun ih ;tt vortex ring will 
oc~ur . l:nsure, it puwcr is rcyuirecl tu ;trrest any d~scertt ur 
sink, il is applicd hefure that low airsheecl ~~ctnditinn is 
rcarhcd . 

h . Kealisc tltat tlrc rnust likcly timc when the airsp~ecl 
may be rutcxpc~tedl,y luw is when turning ur m~king an 
a > >rctach downwind . K'~OW ~4'llERl~. TH1= WItiD IS and kf 
in any ~ase muctitur ihe ASl wtrcn rttanui'uvring at low speed . 
Il you are unahlc tu asscss lhc wirrd, the advicc irt a . abuve is 
c;specially intpurtant . 

c . W'hat can aggravate that all-impurtant'sink'~' 

1 I A l ;ltc ahplicatiun uf puwcr when turning duwtrwind 
;ti luw atrspcctl . 

') Failure tu r~alisc thut uture huw~r is rcyuirecl tu 
ntainlailt ltcigllt, ut all anglcs uf hank at a Lunst ;rnt ;Incl luw 
al1'sh~'e~l . 

~1 f~li~~ht at ~U Kts parallel tu gruuncl wlu~h slupes 
~iuwmvards at I : I b ;rrtd will givc a ratc ul dcscctrt ul~ approx . 
_'001~ect ~cr minutc . 

-f1 The R('DI ducs nut necessarily acrurateh~ register 
a suclclen ancl tempurary sink . It takes some time tu shuw a 
r~ttc u1 des~cnl . 

~1 The RCI>I m~y nut he a~curate itl u turn . Fur e~-
antple, in thc punta, ii the RCI)I is held at zero in a cunstant 
~0° hank~';0 Kts turn . thc aircraft will descend at apprux . 
1 ~1-1-_'0(I feet per nunute . 

~I . IVith anv rate uf des~ent, a tlarcd atUtudc will put thc 
airfluw ~rc~ut heluw the ~lis~ nearer direct uphusitiun tu tlte 
indur~d lluw and increase the ~han~~e ut~ entering tlte vurtc~ 
rin~r swtc . 

c . It shuuld be rclnemberecl tllai almust all the above 
nt~ntiuncd cunditiuns lor thc unsct c~f thc vortcx ring state 
will hc cncuuntcrecl carlicr at hi~~lt :1C'Iti' and lugh cicnsity 
altitucles . 

t . W'Ic~~n descencling at luw spzccl, tv~n wltcn uutsicle the 
vortc~ ring envelc~pe there is a redu~tiun in rutur c1'fici~n~y 
ctnd thc amuuttt uf extra power reyuirecl tu ;Irrcst ~ rate of 
desrent is greater than tltat Itonnally requirecl tc> uverc;umc 
;tircr ;rft inertia . 

In the uperati~~nal envirunment and vvith ntany utller 
f~acturs lu llrink abuut it is unlikely that all thcsc puinls oi 
pure flying w~uuld bc at tltc furcfrunt uf une's minci . Fur th~t 
rcasun it is useful tu knuw uf thcm and tu ~unsi~ler thcm trctm 
tI111G tu L1111C un lht'. ~;rullJlll, SU aS tU I'etaln OnG"s ~lnstlllCl" tur 
th~ vorte~ rine ~onditiun . 

()VLIZI'CC(`lilti`G 
llitll ~ullcctivc pitch ;rngles rcsult in hi :;h rutor dr ;rg, and 

thcrcl~ur~ murc puwcrjturyuc will hc reyuir~cl tu m;tintain 
rc~tur rhm (ItKP`~9) . II~, in nurntal puwercd flight, l~iteh is 
in~n:asccl without a ~urrespunding increasc in puwcr, thc 
RKp'~1 will decrease and tlle rutur blades vvill cune upwards . 
Tllis will result in a cleerease in clisc area, thcreturc ntorc 
pitc:h will he reyuirrd tu rnaintairt the rc~tc~r thrcrst and, ~un-
scyuently, 1ZRp~l will reduce furtltcr .'I llis runclitiun is knuwn 
as uverpit~hin,~, and the }tclircrpttr vvill sink . 

f~vcrv Itcli~~u ~ter has its u ~timum RRPhI and it is this 1 I 
whi~ll is rritical sincc, fur c~;cmhl~, a decay uf unly 10 k~er 
cenl uf rotur speed cart resrrlt in a I~~ per ~cnt decrease litt 
capubrhty . 

In ltclicuplcrs with manual throttlcs, uvcrpitclrirrg is a 
f~airly cummun u~cwrence . piluts who are ~ little latc: witlc 
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tfl~ir puwcr appli~atiun lincl, to thcir misfurtun~ . thal the 
RRP11 have drclppecl s~t luw that the en~inc Ilas insufli~icni 
t~~ryue tu regain thc nnrmal rut~lr shcccl thc result : the 
uir~ralt sinks rapiclly . Fur mc>clern heli~crptcrs, with autu-
matic thrcrttles, thc ~rc~hlent uf uver,it~llint' is vcrv rnucll I 1 ~ , 
reclu~cd . Hcr++~vcr, thcrr are still risks. 

('urrentl~ , there are unly' twcr situatiuns in +vhich it ~~II 

;1 uccur lirst . a t++in-enkilreci hcli~aplcr wltich Itas sufierecl 
sint;le en~ine ( :nlure ( ;r re ;rscln ;lhlti~ crhvic~us crne) auil sc~uncl, 
rc~uvcrv ~liuln a nil ur v~n lu+a' ,u+acr stat~ tu a Iull ur n~ ;rr - f 
tull ,uw'cr ~unJlturn In Ics ; th ;ut threc sc~:un~ls . In tllis ~asc f 
tllc ~:n ;;in~', . via tlle ~~uv~~rnin~~ s~ stcm . +vlli~h rcylurc, a littlc 
tim~' lu ~c~ntf,ule ~~~~tl~ hcn+' mrl,:h ~c~w~r ;In~l hu+v tast it i~ . I 
requir~~cl . urc hein ;; rcquircd t~r a~~elcrat~ lrum Ihc uli~-IuaJ 
~~,naitiun t~., alntc,st tull pu++cr in urclcr tll :lt th~ nl ;lss ui~ ;lir-
~r~it, t~~ ++hi~~h the~ are att ;l~ll~~l, In ;c_~ he ~I~'~'eler ;rte~l h~tur~ 
I, . .t 1, . .I~~,~ ~ ;~crl 11' . ~ t ~~ air~le t ~~, ,~ th~ ~r c ncl . Ilat Ilal f ~n . . In Ia~t . I . thal 

tlle ~ull~'~u+'~' lc+'cr is rais'cl ra~iJlti . Ihui re+lu~in~' th~ IZIlI'11 f . . 
11~f1 h~t~~~rt' Ih~ CI1,,IIlCS 11 :11'~ 11 :IJ lllll~ !tl ;I~it'lt'I ;ll~: I~~ pr~1'~lll 
rh~ ~1~~~;1~ . The f~c~w~er n~~w rc'yuir~cl t~~ rc ;~ ;ur~ tll~ nt~rlll;rl 
Illlf'11 ;Incf tu ;t~~, ih~' in~'rtia ~~f Ih~ ~l~'~~~'nt i, tar ~~r~' :Il~'r ll ' f I .In 
t~l ;lt I~yUlr~'il IU ~r1pl~Url III~' :111~rUll ,II ~f .1~~~ lll lht' hUl'Cr . 

~l~~r~'~1+~'I- . lh~'f~ I~ ;I lllsllll~l pU~slhllltl lfl ;lt 1V1111 lh~ I :If~llf 

a > >II ' ;Il i,ll i~1 h~+l 'r t ' St SC~i, . ~ 's ' 11' I~ ' ~1 '' . ! f ~ I 1 ~ It~ tr .ln tu .t n ~ t~m III ~ 
su'~ss~'cl u~~rtur~ u~'J . Tlte ~ululic~n i~ thc ~;rmc ' s t t~c~ 1 ,l h,lt r 
1'ilrtiC rlll :,' : f~l'~~'~IIIIUII Is l~t'(t~r fll,lll ~llr~' ; Iht:rt'f-~Ilc', 11 IIl 
~,ft~uhl . apl,l~ pu+v~'r c:ul~ . l l hi~ I,nrhlcln is parti~lllarlr ap- 

WI10~5 
on 

Final 

plicahlc lu thc l'llllla ; thc 14'ess~'x has an anliLipatur sysfcm 
wlti~~h pruvicles an clc~lri~al rat~ nf ~ullcrtivc muvc~mcnl 
siknal tu thc enf;ine ~untrul rumputers . thc:rchv reducin~; ilny 
lrunsirnt rulur clrul ~,) - I 

As a till~l illuslratiun, lll~ Nuln~ h ;rs ;~ rcl ;ltively slrrilll 
rutc~r JisL, hut is ~'ap~hlc uf~ liliin~, hc ;lvy lu :r~ls : it Ilas thcrc-
iurc a hi~~ll Jist luaclin~~ . If a Ilcuvv Pum ;l is ;Illu+vecl tu cle- . 
s~cnd rapidly tllc rutur thnrst reyuircrJ tu arrcst tllc incrti ;l 
+vill hr yuit~ ~c~nsiclerahl~ . It~ tlli~ is nuw alli~d tu a lo+v tur-
w ;lrcf ;lirspcc~ ~irncliliun ancl tllc applii~aliun uf puwcr is 
~lel ;ly~ccl . it ~~n hc seen th ;lt thcre is a v~~ry sirung pussihility~ 
ut~ Ih~' I'ulua ~ntcrinl' hi>tlr lh~' vurtcx rin ~ ;rncl lhc uv' ,~ ~ , k ~rf rt~h~cl 
statcs . TII~ ~uns~yu~n~c ut~ Ihis tu ;r lu+v Ilying helicupter 
c:ulllcl uhviuuslv hc ~lisilslruus . 

In runrlusic~n, tllcre is unc illrl~~nt ;rnt puinl tivllich i' ;In-
nut hc uvcrshcss~:il . II~ inaclvcrtcnl cutry intu cithcr ;r vurlc~ 
rin,.~, ur uvcrhit~hc+l st ;llc is tu hc avuiileil, a Ilclircrptcr pilut 
nlust ;rl+v ;rvs nlakc ~~il~urt lu iictcnninc lllc lu~al wind v~'lurity 
;rl,cl ' ~ I ' ~ , ul .t I~ Ill,lt Ilc Ilas ;It Ir~st ;r llc~cl-+vincl ~nnlpuncnl cIn Iris 
final ;rppruacll . II this is Jcrne, ancl thc c~urrc~t II ;IIIIIIIII~ tcch-
luyu~s ;u~~' ~Inplu~ecl . thc~n th~ l,r~rhlclll ul~ vurtcx rinb +vill 
r~IlrJlll tll~t~l'~tlial . 

IZ~II~~'mh~'r . anyc,n~ ~an Inak~ a luist ;rk~ . If vuu finil tllat 
v~~u hav~ ntisju~l~~~~ yuur a > >ru ;r~lr, Jun't hc ~ruud . ~c~ r~~uncl - ff f . 
;I~:lin . utllcl+ris~' vuu tuu cuulcl ~rt th ;rt nasty sinkint ; Iccling_, 
;rn~l it ~uul~ h~ ~ c,ur I~sl . 

ll ~S 
~ . I 

' co~~r~te~t' :~ir Clnc-> 

p~ r 
~ 7' '1'llc atti'ntiun ul thr cuntrollcrs at a farg~ ;1ir Furcc hasc 

++us fu~usecl un thc final approa~h tu runway 3t, . ln minutes, 
s ('-141 w'itll an cmcrgrnct~ gear cunclitiun ancl surnc hi~hly 
c~plusivc ~argu +vas tu land, anci prcpar;rtiuns fur its arrival 
+vcre unclerw;tv . The Starlitter crew rcpcrrted un final antl 
rc~~iveJ lancling clcaranc~ . 

11canw-hilc, at a majur rivilian airport scvcral nrilcs tu tllc 
suuth, a civilian stu~lcnt piluf on a sulu ~russ-~uuntr~ 11i~,lti 
contartcil thc tuwcr li~r lanclint; inlurmatiun . flc w;rs inl~rrmGcl 
tlr ;rt thc a>'tivc rultwav was 1'+ and tlrat thc tu+vcr clicl nut h;tve 
funt in si~ltt . liut thc student rc ~c~rtcd th ;tt hc saw thc runwav f - 
anii w;ls cleari'd tu lan~l . 

tilinutcs passcil, ancl tllc cuntrullcr at thc 
Iracln't sputtccl tll~~ liltlc lrainer . Becuming 
askccl fur tlrc stuclcnt pilot's husitiun . 

, .l'n~ un sh~~rt final," he ans+verecl . 

~1 I C 

. ' ~ ~~try 

civil f~iel~ still 
SrlSf)I~IUr1S, hc 

Nuw' thc tuw'cr cunlrullcr +vas alntust ccrtain tll ;ri thc 
stuclcrlt was altclnptin~ tu lancl at thc Air F'urcc basc tu th~' 
nurth . H~' yucstiunccl thc pilut abuut tlte culur u1~ tlle runwav 
;Ind thc tuwer, ancl cunt~irln~cl Ilis suspiriuns . 13ut it was tou 
latc, as tlri= pilut rchc>rtcd tllat Irc was a ;rcaJy un thc gr~~und 
ancl that a largc aircrati was rc~lling clcrwn thc runw ;rv at hint! 

Thc alert ~untroller irtstructcel Ihe stutlent tu pull ulf tlre 
siclc oi the run++'av anci tu cuntact thc ;1ir Furcc tuwer . Thc 
stu~~'nt ~umpliccl . l~aving the startlcd ~1AC ~rcw plenh- ~~I 
ru~rm tu tasi arc>unil his aircralt, 11can+vhile, thc civilian 
i:rrntrc~llcr nutificd the :1ir FurLc towcr u1 tllc incidcnt . Thc 
hluc-suiters, whu had nut noticccl lhc prcsenc~ ut thc cicilian 
airf~lane until he +vas alr~iid~ un th~ ground . then provid~cl an 
a > >rc> >riate +~'el~umine ~i,mntittcc . ff 1 , 

J .~l -l+ 
'~-'-~-J- -- 

accident- KIOWA 
~~ ~~p~" ~ I~~ ~'~., lrta P-~,eam 

~flle Ilip.llt clcpurtccl Vcnzunc Ilalv un a rc~unn;rissan~c 
Inission in tllc rartllc uakc arca ut !~'urtllern It ;rlv tcl l~ami-I 
li~riic th~ itir~rr++ witll tll~ arc ;l w'hilc luukin~ ti~r lurth~~r 
cl ;lma~c . 

I he ~rew~ ubscrveJ sumc prublclrrs evitll tllL clant in thc 
area jusl nurtlr uf ~Ivasillis arlcl prc~~eccied up the v ;lllev tu-
w;rrlls thc clom . The ~r~+v nut~d a ~:ahlc cln tllc suuill sl~r ~c I 
and sumc puev~r lin4~ in th~ ;iri:a u( the claln hut nc~t tltc cahlc 
un tlte nurtll slup~~ . ;11tcr a sllurt luuk at thr ilam arca tlley 

, Ilc+v uut uf lh~' v ;lllcti' alun~ lltc nurth slupc and tlcw intu an 
,, ., unm ;lrkecl ~ ;Ihl~ ~+~hlch tlle~ h ;lcl nut cl~t~~i~cl hr~vluusly, 

, . � , , TII~ h~llccrptirr w :ls Ilti Int. ,It eppr~~~ilnati:l+ _U() I~~.I ah~wc 
~'n~rlncl levcl ;rl (,0 kni,ts airsf~crcf ;rncl L'c,ntact~~cl a sinplc stccl 
c~bl~ un tlre 1~runt winclslliclcl . Ch~ ~ ;Ihl~ slicl u~ tlle +vinJ-I 
shiclcl, ~Ilt ihruu~,h Ihc uppcr ccl+~ling lhcn c~i,ntilitcil lll~ Inasl 
ancl ~uulrul rutl, . f ln' ~ahlc snappccl ancl clnc cncl fcll I rcc 
wllile thc utlrcr b~~;nnc ~nt ;lll~:leil in thc nl ;rst ;rssemhl_v . 1 h~' 
~ilut illiti ;ltecf ;I cl~sc:ent, hut ;It ;1 ~ irc»ilnatel >U feel ahuve 1 IF 
t;ruuncl I~~vel +~ith tll~ ~ahlc' +vrapp~d :In,uuct Ihc mast abclut 
70 tilncti ancl ~untn~l ruds sevcr~cl thc ntain rc ;tur clcc;eleratecl 
,tn~l ;Iln~c~st stupp~cl . The pilut lust cuntrul ;Inci Ille aircr ;llt 
~a+ved lel~t, hit lhe t!ruuncl ri~~ht nuse lu+v allil rullecl inv~rt~cl . 

Il ;lli ;ln Inilitar~' persunncl witnessed tlre ~r ;lsll ;~ncl were 
un tlrc sccnc 11'Illllll ;I I111nIltC . Tllc`' rcl~'ascil tllc ~:rc+v ;Inii 
f~ ;ls~cn~~~r . ;Ippliecl fir~t aicl, ;Inil c:lllccl li~r an amhulan~~:, lht 
i,lsualti~s w~r~ clrivrn tcc ;~n II ;Ilian ;ucl stali~~n, c .~ ;nniltcil ancf 
+vitllin nunutcs ~varuate~l hy Ilcliruptcr tu a larl ;c~ civilian 
IIUSpIt ;II ;11 l IIIIIC . 

I his a~~iclcnt in+ul+e~l an csl~~ricut~~c3 ~rcw Ily~inr an 
authurizccl missic,n in an unl ;nnili :rr arca . -I~IIC+ wcrc Ilrin~i 
;rl :I nnrnl ;rl u ~cralin~' altilucie I,1 ~0() I'cct ilhuvt 'ruuncl levc~l f . 
at a reasurtablc sp~c'd ancl +vtrc rlupluyin~~ nurlnal ++irc avuicl-
an~c I~chniyucs . (-autiun w'as hein~ rurcis~cl w7hilc in thc 
+alle_+, ancl ;In unlnarh~'cl ~,Ihlc un the suuth slc~pc +a ;rs clctc~iccl 
++itlr clitlicult+, hut th~' ~ahlc un thc nurlll sln ~c +s~ ;ls nut sccn . . _ f 

I-hc svire 1h ;lt tlrc aircr ;lit strlrck w'as a ~:ahlc th ;rt ran 1-rum 
111~ tup ul~ tllc Ilill tcl Ih~: haac c~l~ ihc +all~v ~~n tllc, (ar sicl~ . This 
al~a c7f ti~~rtllenl Il ;llv is ~'uvcr~'~l ~+itll sinril ;lr ~ahlc~ ++lli~ll 
~r~ us~cl t~~ tratlst~r ~uppli~s up :rncl Ju++n tll~ ,l~~f~~ ; . fh~ 
invc ;ti~~ ;liin~ tc ;ln~ Il~++ in thc sant~ ;IrLa ludcr ~imil ;lr li~rltt 
eun~llilulls ;Irullncl knuwn sllnll ;rr ~ ;Ihl~s ancl ~~cnc~luJccl tllat 
cvcn +vitll tllc lu~atiun h~in,' knuwll it w ;rs pra~ti~~ll~ ilnpus-
sibl~' tc, scc lhr ~ahlcs unlcs~ th~~ w~rc ~k~lin~cl . It was cun-
cluci~cl that it +vas ilnpruh;rhlc tllat Ih~ ~r~++', ilvinR ;It tlrcir 
:lltitucle an+l pusiliun wuulcl ha+'e h~rn ahle tu cJetect tllc+ 
eablc plii,r tu imhact . 

Tlle pilut clf~ thc ~iu++' ;r ciiccl ~It in~llrics susl ;lillccl in the ;li;-
ciclcnt . The c,thcr u~~upants uf thc' air~raft survivcd, 
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the Unreachable Star 
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CASF l .' "As salety ohscrvcr fur low-I~wcl navigation 
- ~~ -~~ ~'lu estahlished usitiun wcll beluw lead lll,~ttt, ~t taa 1 t t p 

;11ft`fa~. ;lrld llll laC(l ll t;lOllnd ." t 
C~1SF. 11 .'"Keturnine~frum ~rc~ekend cruss-c~~untrti fli^Irt, i , . 
crew ltett`urmed unauthuritcti acrubalic ntancuvcrs until 
irtt~cttrtg Ihc gruuncl in ;r ncarlv vcrtical attitu+.lc ." 

~. CASL Ill . "Durin~ ctin-u > >hasc ui' rcnilez-vuus, ilut l { } P 
~i n >at>'ct e~LcSs airs ~ccd bv terf~,nnin~ canu » r~~ll 1 1 . 1 , ! . 
~n~cr Ic; ;ld aircraft, resulting in miciair cullisiun ." 

-

' (~Vl)ERLI~I~ fhc>;e sumrnaries of recent ;I~~cident, ere a 
ntuiit~r v~~ur`; Iui~ closel~ rclatcd tu i~nurc .llust sit;nificant 

;~11 tltr~~ ilut~ invulvcd haJ b~en ot th~~~ r, tlr~ iact tllat p 
prcviuush ohs~rved dtmunstratin~, qualiti~s uf questiunabl~ 
airmanslti ~ and, ur u~~ntent . Tltat th~se tltr~e ~ilots werc 1 I ~ I 
allu',ve~i tu tlv is not beim~ quesiiuned ltcre . Thc kev issuc is 
deriv~~d t~r~~m anutlr~r impurtant f:tct th ;tt th+` infonttatiun 
availahle to ;ornmandin; uflicers re,~ ;trdin ; thc tcnJencics uf 

t~ r llv br;tsh ilots is ultcn incum ~lctc, unt st a . p f 
Ovcr the sears, naval aviatiun Iras ntatfe significant pru-

rress in rcclucim~ the majur a~~id~nt ratc . This rcdu~tion is clue 
` ~ , , . t, ~~, -~,, in p ;trt tu in~rcasrn ; awar~ness ~mun~ piluts und 11r,ht uftr~~rs 
tltat tumluul~r~ in naval airLratt i, nu lung~r i~l~ral lc . Lie-
Itaviur th~t unct n~ultcd in a slap ~~n the wri~t nuw Irc~lu~ntl~ 
,, rc~ults in a pilut ~lispusition h~~ ;trcl . I)espite this el~f~urt, ii 

appears frum thcsc ancl utltcr rccent acci~lents tltat w~e :rrc still 
h~in: plague~i by t}te "unrearlt ;tbl~ sturs ." 

� ; The star in the first case w°as an a~iatur witll ~t . tutal 
tlight huurs . I lc >,c as Jescrihed b'v thc accitlcnl buurd as "a vcr_s 

, ,,- . 
actiun orientcJ inJivi~lual wh~tsc appcarancc in tltc ~y~s u1 
others see~ned vers irnpurtant tu Illql ." Vut unlikt a lut ul 

> - ~ , , � us right, L~cept that a pruj~~~tiun ol tftis drt~~ vvas app~rent-
lv tu ilv dangerutuly low . l le had e~prcsscJ hrs ~attuy m~nt uf' . . , 
luw tlvin tu Itis ruurnm3tr, un numerous ~~c~asiuns an~l hacl . g 
been re~entlv critici~cd lur his dank~ruu, t~n~encits . Uuring 
Iri~ iinal f~ight briefing . he prophcti~ally pr~~~laimed . "1'uu'll 
prubably s~e me beluw vuu ." 

' -,- . ,~ . , v, . J J , ~, o ,~ ~ r rt as a The sccond star hatl ~ . . h ur . an~l as c~,a 
Itikltl~ talented inJiviJual wiilt a great de~l of pot~ntial wltu 
uccasiunally showtd a markcJ de:ree uf immaturitti~, puur 
jttdgment . anil puor impul,e cuntrul ." 7~hc tlight surkeun 

r , furthtr J~seribed him as hatirn~ had " .~ narcissistic pcrsunality 
witlt grandiose ideas abuut his ~aamuraus self-image ." Ilis 

22 

Iligltt IraJ~rs anJ navigaturs Itacl fi)uncl blm diftirult tu cuutrul . 
Tragically, tltat lack uf cuntrul cust urte uf tltem his lifc . 

-i'he star ul~ ('ase Ill had 1,100 fligltt hours and was a 
qualified scctiun lcadcr . Ile lrad previuusly dune rullin~ 
mancuvers uver uther aircraf~t with "('luse enuugh I ;tteral 
s~huratiun tu lcavc very little mar~in Fur crrur," u fa~l un-
knuwn tu his ('() . Lcss than ? wc~ks ~rior to his ~ccidcnt, lte ! 
Irad b~~cn rcpurted (hy a suurc~ uulsiJc Itis curumand) tu Itavc 
viulatcd flying orclcrs hy pcrf~~>rmin~; tltrLr curlsccutivc ail~~run 
rolls uver u ship ~~Itilc dumping vving fucl . 

Cuntntent, hv thc accidcnt huard andsubscc uent cndursers . 1 
in these a>;Li~l~nts r~ile~t ~ scrious huttleneck in tlte tl~~w' ui 
irtlurnr~tiun tu tltc cumman~ Icv~~l . In (' ;tsc I, tlte CU ~un-
cludcd that "thc tra~~ic I~tss u1~ tt ~ilut artd ;ur~~ralt nuklll wcll I 
It3vl' bBClr ~r~Yt'ntCll !t C~lltlnltlnlc ;ltl(1nS Cl)ilclrnln~ t11C Ir115~1Ur1 F . 
~untp~t~ncy of tltt~ pilut wa~ eithcr knrnvn ur hruught im-,_ � 
mectiatclv tu cuntntand uttentiun .' Con~~rnlng the pil~tt in . , . . , . 
('ast II, ;rn endurscr culnrltente~l that ' aittt tlre accident 
a~tuall~ tuok pl~ce, his marginal suhstan~larti performancc 
was totallv substaniiated as pe~rs aud others ~ame iorth with 

' . .~, . 
~ ~n '' 1 '' ) ' ' ' I 511 . 1'Inall I 1 lnll . I I111~(1 81CIlla t 1 Y spr~ifi~ instancc.a c t Is~ I 1 - 

, -I C~sc III, it was ~un~luded hv tlte huard that those whc ha~ 
, uhscrs~cd prcvious sltutibuatrnt, by thc hilut lrad "failetl tc~ 

r~purt th~s~ actiuns tu anv supcrvisury perscmncl .' . 
., lltc questiuns arising frum suclr a scrics ut~ a~4ulcnt~ 

Jcrn ;tllcl cunsidcr;ttiun . 11'hv is it nut until attcr ;tn accidcnt . 
that such critical inlurntatiun is ma~lc availahl~ tu colnmandlnk 
uffi~~~rs'' Ilas tltere been ~nuugh cnlplrasis un ~+hat ~unstitut~s 

, . . . , unacccptahl~~ airmanslttp . lluw dc~ tvr rcaclt tlles~~ unr~,r~hahl~ 

stars'' Ilc~w Jo we curt ;lil ;uclt activitv witltuut siillint; th ;~ 
, ~ , Itt~hls dcsirablc "tigcr shirit" in ;tll uur aircr~w, . ( an it br . 

clunc witltuut sacrificink rnurale 
~ ~> >~~tr 1'll~ taCt tlt ;lt ;ICCIlientS UI t1rIS Ilatull cUI1lInUl l llll 

despitc tikltt~r ~nfc~rccm~nt in~licat~s the need litr a sltill in 

sunte c~tmmanJs' cmphusis . Ilathcr than chann~lm~ thc cntirc 

effurt int~~ rcacltine tlt~ unr>ra~lt;tbl~ . it is tintc tu ~unvin~c the ` ,, ~ . .~ . . 
' .r~~a~hahle" ( a vast majurity) ul~ their ~s,ential r~~pc rt~rt rltt~ 

, tu k~~cp th~' ~urnntand Iwel infurm~d . flvi :ri~~rs, inesc;rpubly, 
are th~~ir bruthers' k~ep~rs . Irt no uther vu~ati~~n can he t~>uncl 
the n~~~J fur such ~ritieal r~lianc~ un utre ,ututlter, ti~_~r dues 
anv envirunment offer so cunveni~nt a cummuni~atiuns furum 
as tltc ~quuJron reud_vroum, In this setting w~ ruust pursuc a 
tlLdicateJ ~roe,ralu of reachin~z the ~eers uf tlre "unreathabl~ ." } . . I 

by LCDR Carl McCullough 
aval Air Systems Command 

The foundation uf this program has already been laid . 
Lvcryunc knows thc nghts and wrungs uf arrrnanshtp . No 
increased effort in this area is viewed as necessary or desirable . 
Cuntinued training, huwever, should contain the clearassertion 
that a maneuver untit for a flight with the CO is tutsuitable for 
a tligllt witlr anyane else ur alune, for that Inatter . ln 
detcnnining the targets of such training, it should be noted 
that all threc ~iluts tliscussed ~reviouslv were curiou511' close f 1 . . 
tu the farnecl 1,U00-huur mark . F'urthermure, all e~perienced 
thcir Inishaps whilc Ilying with rrlativc cuntempurarics . 

I'roducing an upward tluw uf infurmation fram junior 
uFficers must be done with heecl to its inherent risks, liigh 
nturalc and a~ ressive airmanshi are essentialfursafe,effective E~g p 
uperatiuns . Buth, ftuwever, are suhject to decay in an atmo-
spherc of cl7arges and countercharges . That result is far re-
ntuved from thc ub'cct uf this cliseussiun . One well knuwn i 
(hut nut wurld farnuus) attack squadrun aclticvcJ a bcneiicial 
lcvrl uf competitiun antl pecr pressurc by instituting a pre5-
tigiuus award, presentcd annually, with selectiun hasetl on 
bombirt ~ scures, cumbat reatliness exarn radcs, 11i ht tirne, g k 

a ~~,J~~.~y- ~~ . c . 

ARRESTER CABLES 
..~~-L , , 

Lver sitlre arrester rables w~re ~lacecl acruss runw ;t s it h ;rs F ti 
w ~ ~ w t ~ ~~~ '1~ h~ . .rbl w ;rs bccn knu u tllat aircrait utld bc dalnah~J I t ~ ~, e 

nut ri~J ~ed and tensiuned ru crl . K~~entlv . a lurrualiun uf a~ p P '~ - 
fuw~ F-lfl(~s pruvccl Ituw seriuus th~~ ilamag~ r:tn be . 

7 fl~ ~abl~ wa~ hein~~ str ;ri htcned fur ~retensiunin~~ when K I 
thr Ili~ht rcyuestctl takcull clearance . .lfter b~tn1, advrsed that 

r ~ ~ ~ul'i- thc c ;rhle w,rs still luuse . tlte tlrtht leatl rcclucstctl lak~ 
. . ., . , . . , . .,`~, . , t , antiway . Tltc ,rrr~st~r ~,thl~ maintenance ~tt ~Irar~J hc 

~ . h s rulnvav and tltc 1'urm;rtiun tuuk c~~f . Leacl h ;l~l nu rc~ lem . . t 
. , . � . ., numhrr tuct dam .r~ccl hi, tt~ltc ~tar Juur . nurnbcr threc had rt~~ . ~ , 

� ~rc~hl~nt ,m~l Illtnthcr f~uur ~,tll_It1 Itis lct~t matn _~ar Juur un I . 
tlte ~ahlr . I hc: ~able runt;r~teJ nunther fuur'~ Juur tuur inLltes 
, , , . ` w~ ~ ' U s ~~ ~ ut ~n~lalar � al .u~c It_ lu ~st c .zlensiun . catutn~ lu~ c I thc il c r ,I 
hul~ itt tht' I~tt ~~in .~ numhtr thr~~ tuel ~rll . ;lrt irltnt~Jiatc an~l t 

h~ ~ ~ ~hu ~n ~r .,rusin~~ a massrvt tuel leal~ ,r i~,ttrt~J , tltc ;ttiu t c - ~, 
. ~ , , :~t . 1 ~ ) - ' ' b ' , I Illl'1 ~ 1' ill~ 11 ;inlt tuc .tcr lall ~i Ilarn< -chlncl thc aircr;rtt . rt ,t 1 

. , ~ � . tvent uut wltrn :~Ilc~rhurncr was lrrrninat~~l ,Intl tltt ,rlr~r ;>tt 
r~~ttvercd s~t~51~ . 

., , 11" ' hl II aircrews arc rtut ;tlrcatls .r al~ ~I tltc hacarJa ut ta n, 
, , . ., . , . ., uff uver luust art~~t~r ~ables thzn thcv shuultl be bn~lttl un 

, ' , . . ., -, u s us u ~r u~~ ~ I c It thc subje~~t intnteJiately . 1 II t nt . t n t , II (~~ta ~ 
.,_ . , ditiuns such as thc pr~~~ur~` uf an UIZI t~t cluutl th~lr ~uuJ 

jud~ntent and pcr~u ;t~l~ them tu du tltim~~ tlt~t thc~' wuulJ nut 
nurntall` Ju . 

ln ~~ase air~rr'~a~ ar~ nut f;uniliar ~~ ith arre~ttr ~ilble 1ta~arJs . 
her~ ar~ a I~w, 

, a . :1 rlusc gcar sv'ill ulten buunce Ihc ~able ~nuugh tt~ cause 
Il tU ~~nl ;llt Illallt `~eal llU~rS UIl ~Ullll' ;lll'CI' ;ItI . 
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and an anonymous peer ranking . While only the tup tive 
scores were revealed, the result was an increased awareness 
uf the need to pcrfurrn prufessionally, despite the rank uf 
one's leader or wingman . Multipiluted aircraft squadrons 
have achieved success thruugh sevcral furms of aircraft com-
mander boards, most notably those which encouragc all thuse 
who ltave fluwn wittt tfte pilut in qucstiun to comment un 
his ahilities and tendencies . The key squadron persunnel in a 
prugram uf this surt are, uf course, the safety and operations 
ufficers . Tltey are indispensahle in keeping cunununi~atiun 
lines upen . ~Iut unly must they ensure that command policies 
are irupleut~nted and undcrstood by junior ufficers, but they 
are also respunsible for infornung the CO uf potential problem 
areas, Cumntanding ofticers will continue to confrunt t}te 
unreachabl~ star an accident waiting to happen, Only when 
all the faets are known ahout these people can the pruper 
decisions be made regarding aircrew scheduling and utilization . 
In t'te words of une endurser, "1'eacetun~ is thc time to be 
highly selective, and there are rnanv young professionals just 
waiting tu takc thc vacant cockpit seats ." 

-Cqlfi'fP5 ~ L'S.\' :~1 r~~ac~ t 
~~ ~`~o�c/ C3cNc/~! 

u /, c 

U '. ti ~ w' ~~ s ~ ~~ h ~ c bu r ~ ~ arld hit the h . .1aln ear III ~au . e tht ~a I~ t ~ t n~~ 
r , .~~ ,cf a, .,,t~ . t nJc.t Idt ~ th~ alr~ t tt 

'u ~ ~c -- s v~r lik~lv u ~~use ~able huun~c n k ttt ~ ~ t- . : furm, tr t .t ~ ~ '+ c 1 t , . 
ii .> > `~, ~ ~, , ' ̀  . t . , r , . 

ll ti ~ ' 11 11 In nlarl _ ,lI ~ att . l al II da I d.t t l, , ,. 
, ~~ , ~ ~~ h ~ w' hu r r i t n~ . t ' ~ I II Itl h It ll t J . ~I~Itc I'astcr ~ut hlt th~ a ~ . t . . 

, � u cw,v . .~~t~ , .,bl~ ~ ~ ~ullllu ~I 11 IS I H > ~ et, ihc ch ;tn~~ 1 httttn, thc ~a c J~p+,nd 
, t ~ h t t e sv . v ~ti ith h ~ > >sitiun uf thc main h~ c t n~z I n~hrun r,d t ~ c . I 

, , h , r ,IS lr ~, 1 , `ta ttlas~st ~ r t 
, , , . . . , t I 5 al c . L us~ cahlc . buwtc~ Itr ll~r tllat tl ltl ~ t . . r .- , ,, . . t t ~u ~ ~ ~ s ~~ c ~~ h 1 t . u urt urlt t~ i . Im ~t rn ~1 the ~a l~ ~n~,rr t d 1 I t 1 a~ t 1 p4 

~~~ ~ht ~ ; u ~~ h ~ hu t ,i u ~ ~ . I I~ i- ~ I n ~ tt t~ , � , . , , + i~ ~ ~ ~ ~~ i . ~ h 1" ' r . I ' 1 . 1 1 ~ 11 }l I . IJ~ sl I~ ~l nt t, _ st ~h ,t at~ t cJ t ~ I ~ y i I . 
� . l, . . . . , � `~, 1 , ,~ , ,,~, ., t,, . l . . ., , , u t , ~ ~ b u lt ~ t ~ J Janta ~ t ~ I ~l n Ir n a . ,rl~ l,ll~ ld l a t a t, y 

� . 
11' IIl al lluUr'~ . I a ~t 

. ., ~ h ~ ~ I c ~ rrn ~tunun ~c~i un flat h . ( ,r l4 l ut n~~ t~ lik~l', i ~ b~ n ~ . 1 
rU1114' ;lti'S tfl ;ln Un 1 ;rUw'llell rUn11'a\ ~ . 

. � , . 
~ ~ w' 5o that ttubud is I~tt ttlt tll~ idca tltut tltls r~~~nt rnei-y , . ; ~ 's~ ~ ~ ~~ ti w ~ u u t ~ss t~ r _ v ~~ rs a u dcnt I . an t . tlatcd ~a .e . ~ p tnt ut tl at I~ tl a t ; ~a g _, ., � . , . , , , -- ( ~ '~) 5 S ' w' , t , 1 I Ir n~ I,11 . Ill tal dttlr hat 1l ;tn 1 l . . rn,n a t ~ Id t 

1~" 1' ' ~I) ' UI 'i ~' ltt . t ~V,1SI ~t SI) nUClnal tlluu lt ,u .l rt~rntal t-rnt,rtt t t,h<< I t :, t . 
� ~ ~ � , . . b ~ } r du r . Un I~ n ~n the lett tlt~ ~ I hatl n td tte ea u a J a ~ ~ a.k ~ . , . , . - , , ~ ~ ~1~ t ~ ~ r w~ ~ I t t In-nt ut at I~ IJ~a . Ite air~ratt I~ t tl ~ tt n a .utJ t te ~n a a ,r~ t y 
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MURPHY 
CONNECTION 

a~ . ~o'"~. i5~ K~. 
by Maj D . A . Hacker, DAEM 3-2 

There ittav be thuse vvhu think that in this a~e of supliisti-
catiun . llte "'.41ur lrv" has been laicl tu rest furever . tiut su p . 
kiilili~s! 1lurphy is aliv~ and vvcll, reacl~ to strike anvvvhcre, 
frum rizht where the wurk is ilune tu the dustv cranruc-s ul ~+ur 
liieh~st~ll( . - 1 

('~rnsicl~r ihe tru>tecl, reliahle (' 1 ~(1 IiI~:R('l LES . 1 trn~~n I 
peri~+rnter, likc a ladv in h~~r printe . nu ~rcat surpriscs but 
stcadv and eunsislt+nt . lnra°es ut bas~ :ball . hut does, a > >le ~ie . ~ ~ 11 1 
~III(1 (InSt'rt Y'()llr faVUllr'Itt') 

c;unte to mintl, liut vv ;rit : here cuntes ^lur ~hti~ . . E . 
Al tlic alt Ist~ni '') crrd uf th~ Il~r~ I'uselag~ undersid~, in 

the ;~re~ ut~ tlre h~~rizunt ;cl st~bilizer, there is an acecss panel, 
' .Ila!" vuu Sav, �the r~ld hartcl imprupcrly inslallLrl storv .' . 
\ut su tlris limc : r~ad utr . ltt this ancl the t)tsi~ncrs cunnin~;lv P . . . 
ruvidr a clrain mast tu eet rid of~ anv accurnnlated muisirrrc p , . 

vvhich mit;ht cnt~r thrurreh sm,rll ~~a ~s in the vcrtical fin' ~I 
rurldcr ;crca . Thev kne~+~ that vtiater wuuld tla ~ Itavuc with the . ly 
~levatur trin muti+r c~r uther ~ssential ili~ht cuntrul ine~lta-
nisrns in that area . In later pruduetiun thev intpruvetl tlce 
desi~n ul tlcis littlc tube tu ~ruvide even hetter dr;iina~e and 1 
ussiblv tc+ trv an~l avui~l !~1ur~hv causin J it to he tnt un h ;cek-p - - 1 . ``, 1 

wards . l ltis all w~_+rked very wcll ;uid ~nilecl up luoking some-
thini ; like this . (See fig, 1 .) 

1;nuwin~7 lhat tltis littl~: tubc wuul~l ueeasiun ;rllv nccd re-
pla~in~ as a re~ult u1 cc,+llisions with ~argo luads, ntaintcnance 
platturnts and su hurtlc . tlrc ntanufac ;turer went turther and 
ltruvicled clricw~ings su that a repl,r~~ement cc+uld be utade up 
lu~allv at little c:ust . Thuu~lctful and sinplc, 1'c+u take a i7ut 
pic, :e ,tnd ;t ruund pieee, wclrl them tc+getlt~~r aniJ ktl tlr~~ latcr 
versiun, wlticlc is the ~relerred s~areV . (~nt~r ,11tu-~hv- ~1'he I f 1, 
;lrawiu~s arc yuitc clcar, il llrcy can bc I~uuncl, hut thc Teelt 
~rclcr is i~ar i~ruin elear . :lnvwav, it is apparcnt that sumeunc 
~ut tlte rieht ~icecs tur;ether wrunrt lik~~ this . Sec 1-i~ . ~ ( ~ ! ~ ~ ( 

\uw vv~+ Itavc a prublein . Instcarl uf thc drain cr~~atin~ a 
sli ~ht vacutuir . ~c rcuvv Itave a s+rt ul ~ullcctur wlcieh erahs , 
vvatt~r Iluwing back in th~ slipstreain and furces it up intu lhe 
eltvatur eunlrul area, thuruurltlv s++akin~ evervllcink irrrludiirg 
wirink and trim mutur . ~fhe rusult : a putcnli .rl flight sat~cty 
Iraiar~, ~arti~ul~rl~ in a situation ~+1~ wct wc~lher at round I . 
lrvcl with heluw f~rcezin~ tentperatures :ct hiEher ,rltitude . 
There is nu re~urd u1~ huw c~ften it was uverluuked un all uf 
ihe cxternal visual inspectiuns wc clu hut it cnay have bcen 
quil~ a 1~~w tirues . 

lncidentally, tltc whulc pan~~l i~ ~ymmetrical su that it 
~~cnrl~l hc installcd hackvv ;rrds un thc air~ralt hui nc+une wuuld 
du tltat vvuulcl thev' 

In an~ cas~~, we-hav~e aeain truvecl !41ur ~h~'s first law : "If . I F . 
a thin~ can ~o wrun~~, it w~ilh," Curuinon sLnsc a lied ull al~tne r , PP 
the line, frum th~ drawing buard tu tlre te~lrnician whu du~s 
the "simple" jub, will heat'~9urph-y every lirne but yuu Irave tct 
~urk at it . Think ;cbuut it, 

OLD VERSION (389830-1/ 

Direction of flight 

NEW VERSION (389830-7) 

FIG . 1 
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The awirlent uc~urred rlurine the uuth~+und le~~ uf an 
autlcc+riicd li ;risnn l1i~11tt fruni Bulvvuu~ lu ('urn~rhruuk . 
\cwf~rundlan~ ;tnd rcturn in suppc+rt ul L-.vercise \()IZTIII~.IZ\ 
IZ 1\( ;1 .1~ . l he aircrai~t ~lcparte~l thc Syuarlrc+n lia,~ ('amp :citcl 
l+ruccede~l t~+ a tacti~al lueatiun sunt~ lU rcauticul ~ttil~~s ~listant 
Ic+r a passem~er ltick-up . The air~r :rft dep :trtecl trc,m thc pi~k-uh 
puirtl ;rn~l prucee~lcd un ~urrrse tu Curnerhruc+k, ~rashing ~+n 
1) :nves Punil un h~~~k :rl a > >ruzintalelv I c,UO huurs un 1' 1! - 
f eb ?~ . 

1 11i~ltt plun was nc+t tilcrl sin~e tlte ntissiun w ;ts ~+crtsicle 
~urrtrull~~cl ;rirsha~~ . hul an itin~:rarv ve ;rs Icit w ith tiqu,cdrun 
()pcratiuns . Tltc estimatc~l tint~~ fur euutpleliun c+f thc task 
vvas I cl(l(1 huurs . 1 telehhune sc :rrch w ;rs ~ummcnce~l at ~ I ~l{ 
liuur~ with ne4~ative rcsulis . ,1 ('('ll~ l3uff;tlu vvas l :+icnehed 
lrunt Sunun~rsr~l~~ lu ~~un~lu~t air urrhurn~ cl~elnmc~ s~ :rr~lr 
hut went unseraiet ;rhlc ennrute antl was uicuhlc lu cc+rnhlctc 
the task . 11~eathcr in tlie lu~: ;rl ;ire,c pruhihitcd a cu`~ht scurrli 
hv hclicupter an~l Il~~s~ue Ct+i+rrlin~ii++n ('enirc urderecl a lirst 
li~lcl sear~li hv -f~~l Sc ua~lnm an~l -l_" Sc uarlr~~n heli~:u tters . r . I I I 
Tlt~ ~rash silc vv ;rs Ic+~ill~~~l hy ;r -I_" tiyua~lrnn hcli~~~~pter ai 
;i > >ru~imalclv 0~'~ 10 Iruurs un I `~ I ~ h ?? and the ~ilut ;rnil 11 . I 
passen~,cr werr litunrl dcacl . Tlte ubscrvcr wus cttissink and v~ as 
l+teate~i hv lh~~ S :1R ltrlicu ~trr al Oc)~~ Iruurs un thc same . I 
+Jav . Ilr was ~riticallv in ru-ed aiirl vvas trunuuneecl deacl on - - I 1 
arriv~rl at G~nd~r Icus~it ;rl . I 

Investieatiun revcaled that thc aircrall slru~k the ;,~r~~un~1 
initi;tllv in a ri~ht nose luw~ attitudc witli ;r Ici :,~li rale uf clcs-. ~ . 
cent . Thr :rir~r :rft tlr~n h~~unLe~ twicc bcfurc eutnin~ tu 
rest c+n its leit side . 1)urin~ this licne llce ,rirrral~t 1~us41a~e 
scpar;tted and flrc en~;ine Ilamecl uut ~lue tu ~,verspocd, It has 
bcen ci~tcrmut~cl that :cll uf~ the ;rircr;ri~t sv~t~ms w~re s~n~i~c-
ahl~ ~riur t~+ the aeeiclrnt . It hr~am~~ uhviurrs in tlte c~,urse c+l i 
tlrr iicvrslieatiun that aelual wealhcr c:unJilit+ns en~:uuntcred 
riurinr; Ihe,lli~lct werc ntueh vvursc tlc ;m f~c+rcrast, k 

The invcstigatiun ec+n~lurl~~~l tlrat llrc hilul was flvin~ in an 
are;l ui- sllUlv' Sll~+lvtl'~ ;Intl ~n~~lrlnl~'r~ll "wIrItC-UUi" ~()Il-
~litic+ns uvcr ih~~ I ;ikc . Ilt ;rtt~~mpted t~~ turn h:reh ;rnd cv-
pcrience~l ~lisnri~ntatu+n ~lurin~~ lhc turn . Sint~ Ir~ vvas lik~lv 
11vin~~ at a ven luw allitu~lc in an attem ~t lr, remain visual f 
with tht ~ruuncl, he ntust havr rurknrnvin~ly lusl h~il;lrt in 
his lurn an~ 11~nvn intu tlte suri~a~~ ul~ thc luk~ . 
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eanette's, some of Canada's > 
fighting aircraft 

The T-33 

by Hans Dietrich and Gordon Trevor 
i9-~ 

Thc dcsign fur tltis bird uriginated during the Se~und 
World'rVar, when a ncarsighted Kanikare attenpted tudcstruy 
a dud turpedu . Thc resultant changing tuuk wing and was last 
sccn heading uut tu thc up~n sca at l ifty-two feet . 

ln I y~lts, l .nok'n~hced made the idea reality with its 
cunverted F-~;U(', then known as the "fl~-f;0, and nuw knuwn 
wurldwide as t}cc '1-33, ur 'T~abag' . to ('anadian enthusiasts, 
Takeadair huilt fi56 of the jaunty jets ii~r the RC :AF, ilelivery 
bcginning 19~3 and ~ontinuing tltruugh till 19i9 . Thusc still 
rernaining will servc until 1990, or until all hecume e~tinct, 
whicl~ cvcr comcs suoner . 

A docile, single-engined steed, the T-~33 retains the mernury 
of its urigin in its 1lattened-torpedu sl~ape and casually at-
tachetl wings . It is widcly uscd, for gcncral and suppurt pur-
puses, ancl tu fly f urbu 'I'arling aruund tltc country . 

The Argus 
The ('L-_'K Argus first Ilew in !~larch 1957 and was accept-

ed hv the R(' .AF sia ntunths later, to fill the dual roles of lon~ 
ran~e maritime atrol aircraf~t and rnohile mental cunva-p , 
lescence for hyper .jet jocks . 

lt is une of the must awesume uf erur aircrait . rcrninisccnt 
of the cruder nediun buntbers uf the last World 1>y'ar, and 
swurn by many tu bc partially built ui thcir drcdgcd rcmains 
as wclL A jutting chin radar and lrailing '~1 ;1U broom lend it 
an air uf gravc distinction and a ready recugnition as thc plane 
with thc pruvcrbial 'stick . . . ' . Its enduran~c in thc air is 
legendary . Alas, this favourablc charactcristie is nut perpetu-
atcd on the ground, and the entire breed will be mercifully 
euthaniied in the early 1980's and replaccd by an uppcr 
atmuspheric phenurnena . 

The CF-5 
A putential non~tary disastcr gave hirth tu this littlc brat . 

In 19G4, a company in ihe business uf ntanufacturutg ~hildrcns 
warfarc toys, ancl which shall rcmain namelcss, blundcred in 
th~ placing uf sevcral dccintal puints and was deliver~d sume 
cigltty n~udrl~ of a small, well-d~signed jet, whuse onlv ilaw 
was that it had be~n huilt tu a 7'_!7?, instead of a 1 ~ 7~ scale . 
1)espair was dccp and juhs were in .jeupardy until th~ R('AF 
received wind uf the error and uffered to take tlrc sltipmcnt . 
1~lte deal was swiftlv made . Nuhupc and Takcadair procl ;timed 
the design as their uwn, supplicd guts and power, ;tnd duhhed 
the result the N-1>6F ur (T-~ . 

'hh~ 'Freedom ;111-~luuth-And-No-Actiun' is tuday known 
as a li~htwei~ht rabhle-rouser, whuse dubious s~cci ;rlit is g ~ 1 y 
ground support . It is a nervuus little airplane with a nasty 
expression . lt i;an be got in single and dual seat versiuns . 
Despite its uncommon background, or perhaps because of it, 
it has proved prolific . 

~v 
The CF-104 

The missil~ with the man in it reallv is a missile . 
ln 195~ a b~ncvol~nt ex-Nali whilst under the intluence 

uf cunsidcrablc goud-will, cunfcsscd knuwlc~dgc uf a sccrct 
cache ol putential V-rockets und~r l .akc ('unstanec tu lrls 
drinking ~hum, a Luok'n'heed employee, who intmediat~ly 
plied him to reveal this astounding info tu a paying suurce . 
After much thuugltt (and scveral threatsl the happy hum 
relented . I .uok'n'Iteed invzsti~atcd, fuund and clairned thc 
hidden huard of acrotivnamic d~li~hts a vear lat~r, and set out . b . 
at uncc~ tu rnak~ sun~cthing uf the duzens of advanced and 
hithcrtu unknuwn tvpe ru~kc bodies unLovered . Onc uf thc 
best known conversions, created by minor alterations and 
~hca additiuns to an alrcad ~ su ~erb missile-fusela~Te, was p y ! 
the F-10~1 . 

The 'Starlightcr' or 'Falling Star' (as it was knuwn tu thc 
wcll-initiat~d) pruved a vcry pc~pular strike and r~eunnaissance 
fighter unce the design was perfected in 'S6, Takeadair .luinc;d 
tltc~ bandwagun and built sevcral Icundrcd uf tfic slcck birds 
tirr thc fZCAF alune . This tlock was cJclivcrcd in 1961 . !11ust 
are ~till capable uf winging it wher~wer asked, thuugf~ sume 
Irave sltuwrt an unnoying tendency tu rnoult at unpredictable 
timcs, esp~cially during fliglrt . But, asidc frunr tliis, and an 
ttnfurtunately irresistable dcsire tu return tc~ earth w-hen its 
fcathcrs arc shurn, thc Canadian CF-104 is still considcred 
a prctty guod'un, by inost if nut all . 

~'-~a,v ~<<~-, ~' ~~a ~r~~~ 

Boots and Parachutes 
~4\ ~JL . . t, l~ 

~ r 
In the thoughts uf many the idea of parachuting brings to 

mind the hardy commando-paratruuper equipped with all the 
happings of his rough and tough existence, c>r tlie neat sports 
parachutist sunilarly adorned with the finest paraphcnelia . 
This article is intended to address one item of cquipment used 
by these c~citing herues . The lowly buot, ur better thc intent 
uf fc~otwear when parachuting and specifically how it applies 
to a ,jet juckcy . 

The paratrooper or combat hoot is a piece uf equipment 
designed and built to enscunce the foot of a para-landing 
trained, lclrrlbilt rcady, plrysically primcd individual, whu 
reyuircs sturdy prutc~tivc footwcar to scc Itim tlrruuglt higltly 
varied and undefined battle ficld cunditiuns to f~ight a war, 
unc~ landed . 

fhc sports jtunhers boot, again is a piecc uf equiprncnt 
dcsigncd for a spccific gruttp uf peoplc, invulvcd in althuugh 
a highly spccialircd furru uf cntcrlainn~ent, but wfro ar~~ Icast 
traincd, practiccd ;tnd awarc uf~what thcy arc f~acing . 

Jet air~raft ~rews faccd with an eje~tion are likely to 
blacknut tem toraril - durinr; the c~~ectiun sec uence, liec'ause ( y . I 1 
of tlris cvrntuality all ~~ffurts in dcsign and pru~ur~rncnt uf 
their lifc suppurt cyuipincnt arc dircctcd tuwurd autuinatic 
uperatian and ma~imum persunnel prutcction . 

If nut unconsciuus, the traumatic shi~~k of a high spced 
ejection often has the ejectee tou dazed tu help himself during 
the critical paraehute landing . Even wide aw'ake, he is still 
untrained, unpracti~ed and ~ertainlv, frum the standpnint of 
muscle and bcrne, un ~re ~ared fur the shc~ck of landin~? . E l 

< = bv WO P.J . Vanderburg DAf:S 4-3-3 ~Ow~ - . 
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The cjcctce decked out in anv~typc uf suppurtive buot 
higher than thc ankle is thcrcfur~ a ~ripple in tfrc makink . 
Why a cripplc :' 1ledical records and statistics indicatc a wcll 
suppurted ankle is vcry likcly tu withstand the shock of a 
para-landing withuut irrjury, but if thc body is so aligned with 
thc round tltat it is likclv to twist or break ;r bune, the shock g 
is then transfcrred to lhc knee ~outt, 1 

Medical u inion Itulds tlrat a broken ankle is generally a P 
simple hreak and is rcadilv repairable, whereas a bruken knce 
?enerallv rneans the loss of a ilut tu the CF and a ~ermanent . P s 
knee ~rublem to the individual . 1 

lf the ankl~ is broken durin thc para-landing the ejectee g 
ean ~rawl on all fuurs and walk with a crutch (stick) during the 
criti~al ~cek and icku ~ time, Itc tlierefore has sonte mobility . P I 
1~'ith a hroken kncc Irc is likely tu have to drag himself along 
th~ gruunJ, pussihlc in stunnter but likely ta be doumed to 
lailure in th~ winter . 

Thc~rc is alsu nu justif~icatiun lur wcaring jurnp~cumbat 
huots fur thc fulluwin reasons: g 

a . Survival utstru~tiuns are to stav with your aircraft, 
theref~rc ruu h tcrrain lravel buots are not necessar ~ . g y 

b, ~lttkluks give cold wcatlter protei;tiun whereas cuntbat 
buuts are not vcry good in this area . 

~ . The support pruvided by thc jurnpf combat boot is only 
effectivc in the surnrner months, as that tvv e of su ~-,p F 
~ort is not given by tlrc ruukluks . If support is needed, f 
surely it is nceded ycar round . 
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~` Cafeine 
Comments 

by John Bardsley, M .D ., Ph .D . 
Flight Surgeon Directorate of 

Preventive Medicine 

C ;rfteine is a commun drug fuund in a var~etl ul plants, 
m~+st nulabll ~ufle~ h~ans, tea Icwes . ~ucua sl'ells anli eula 
nuts . It is ~I+»ell rel ;ltelJ tu ;t Iarictl llf lal~nti~ ;lls, inclullinr; 
uri~ a~id the ~ ;tusativc a2ent u1 I;uull, ~urin~s (a Itta ur ( _ . ( I 
currstitu~nt l+t l)\ :11 . tll~upllyllinc anli aluin~+pllyllinl' ll~ur 
trcatm~nt ul astlnnal anll tll~uhruntillc (tllc malur ~timulant 
ill cu~ua> . ~I all tll~ ~Ilenli~als ~~f tlli~ faillilv, ~aff'eine has th~' 
r;rcatcst stimulant cllcct un llle ~entral nerl'uus svslcm t('NS), 
es ~ecialll the ~er~bral ~urtl`~ . lt al~u ~ausc~ t(I~ hiJnel s tu I . 
in~reasc fluill ~lut ~llt, stimulat~s the lteart tu h~at I~ast~r anll E 
rcla~cs smuuth Illus~le Ic,r: . tll~' brunclli) . 

+ , , , ' 1 ~f " f ~ lm rl .rtin () 1 '~~ l'I'1~~Ct~ ~ tlrlnl: ~u1 ~l l r I1, l K t all t ll . , 
,'-, . , , + ' \S ~ u I h ( \S lll ~s a van~tl . 'f1~cr~ thr t h t l litllt ln thl ( . (a 11 . , , 

. -~ , - i "t i 1 1 ~ ~` \" . l 1 1~1 \ ~1 l w 1 uf s,l l ~l tllln ., It allavs 1at1_u~ an I llr ln~ . . . all 
` ~ ~ � , . , >> ~ ~, ,~ . ., ,' -, ' 1 ctt~ r Ills a hl~nlr a rl~iatu n ~ t ~cnslrl sustain~ll Inll tal t . ~ I 1 

,', , - ,' 'C 11 ' ~h . ~~ Ill lf '~ ~', '~ l ' ~na ll a ~I ar Silnlrlll . ~c.'t :r~a1~ . rla~ll Il llllll . 
. .+,,-, .- , � , , ~ tivl . , v ~ h ~ rl icr a . . 1 I ;', t 1' nli ena I .t th~ u,,llt . in~rea ~ m tl I ,1~ 1 It- a 

, , . ,a ,- , . ., . , -, + + + , 1 I ~~ tt . le ~ 1 nt ~ . l I r~,l .l, ll tll n l t IJl'as . I Ill l I1 l thlr a l lt ,I l r 
n1llS~lll ;tr ~ ;lha~lfl' Ii~i 11t~rh . lllirl'aSCS JCl'rl'IIUn f11 Illi Jli+lna~ll . 

' ) 1 ' 1 ,, l ' ) ' l ln l S lll rl 11 " ' `C IIl thlr . ,~I ;Inll Ill~l'l .r~~, rlsl lratl ry ratc, a g 
tl+l~ran~r tl+ tllese el~ects dues dwclup, tlle stimulant e1~f~cts 
S~~III 1Ca~l all~i~lCll . 

tiin~e ;1 rari~tv ui t~~ud pruducts arc ntad~ I~rum tll~ plants 
' , . . , . . , ,1 l~n ~u l~um'll hel~ ~ s lhal l~llldlll ~altClllt'� n1 ;3n1 ~l(11111 II l I l I,l~l ' ' 

anJ sna~l . ; Ilav~' fairlv hi~~lr llllls ui tlri~ llruk . :11su, sirtl'r 
. , , - . . ,~~, . , , ~ . 1 ,' ' , 'fc, 'll Il l ~ l ~alltln~ lll~~ llal'~ 111C pSy~lltll~r~al 11111t . R ir~ a , ., 

+ , ii a 1 ~~ars in a h~ ~t uf l'ontlnunll rlslnhlli and n nltarv ff . I P P . 
Il1Cllliln~S . I ~+Il~~lllnk' ls a ll$t llt~ Ill~ ~l)nlnlUn~st ~~lrll'i~S i+l~ _ ,, 
" 11~~11~ On Illc Illarll'l titdal , w`Itll 3 ) lrl»~nldl~ 1~1n~nIS ~+l ~ a r l . - I I t, 
Ca f 1 i I ll t : ~ ~ ~ -~-,'v1. ~= . . , , ~- 

Bclrra~cs , C~,Iffeinr ('untcrtt 

' ~ y~ 1 ~() nlt (~ i~/ lupS hrcwrll ~:~+ifcl 
Irl5ta11t ~uf~fcc ~ 80 l10 ntt ' (, ui cups , 
tta ~~ ~~ ~~ Illt? h t)1 ~r1pS 

hnl 'ho ~ulatc" '0 50 ntt: ' t~ +~i cu ~s lr l , I 

l~ulas ' 3~ >> mt; 1 ' ~,, hnl II~ 

* ecrtain tl' ~~s tl~~ nut h~ ti'c anv .} a . 
* le . . ()valtin~ = 1 

1ledicatic~n~ / 

1=r~t~t Pain KiIILr~ 
. � ~, " ~l~ .~t~ .) 30 m~~ tahl~t 

1(' ,1 ( I 1y : rst > 1 ~ m~, tahlct 
:1na~111- ~~,~ Ittg tahl~t 
(~uri~iliin Cullt Tabl~ts= 3U nlg lahlct 
linsr~st ~0 rn~ tablrt 
lirunt~~ Sl'ltr~r-? 3' .~ mg pa~ktt 
L~ccllrin' 60 m~ tablet 

In adllitiun, rlrlain ~huculatc prcparaliuns ;uld Uristan'~' alsu 
~untain sis?nilicant amounts u1 l"alh~in~ . 

:1lthuugh ~alfcinl' has nlany guud side cffccts, tou ntuch u1 
tll~ pn+v~rbial "Xuud tlllnk" has unllcsircll, advcrsc, anll oltcn 
delcterious effetits . 11'hen +lnc c~rnsumcs ~'n~+u~h calleine tu , , . , , .-, , , ~ - , . . ., . . 
glt srdc ~fllits, tlrc c~~nllili+,n bcl'ulnvs hnuwn as wtt~nlrsm, 
anli must ul~ us Ilavc ruhahll had tllis cntitv cln u~c;rsiun . Thc P . . 
syntptums uf caif~inism arc legiun, anll inclullc thc i~~llolving : . ~ . � w' ~ e s 1, h 1 t~ h~l~ 1 t Il irritahility', shal.rn~-s, mt ,~I~ I !tv r 1R . !t a I lt- 1, . , . 

~ll h r~ I1~ 1 llu~llin ra Ill h~art rat~ ir-nl" nousncss . rapl r at u g . g . I . 
'+T ~ ~~ h ~ s ~ I ~~ ~' ~ ti~~ns Ircl u~nt urinatiun ah-I~~ular h~,lrt eat anl I ,III lta , 1 , 

+ ' . ~, ~, . . i . .'d ~ s ~+Il ~ :Il w~ h Ilc~ r ~lmtnal ~ramfs, lliarrll~ la, arll ,lll y t ~al !t a t 
, + bunl . 11ust l+i' tllcsr ~Ifrlts arr ~ul tc tllc ~tiutulant prupcr-

. ~-,' , " tiu w ' llr uk ~uf~fcc ur ea in the ties of ~ait~ull, again tll~ r~,l . n l r l t 
fiirst placc . 

The dcvclupntent uf tllese sylnptnms anll thc duse ui 
~alfcinc rcyuirl'll tu prullucc lhcm dchenlls on tlll? in~livillual . 

- , I . , ,, , , , ( 1 lw'v - U m ul :~ f1C~nC J r SU llv Un thc arlra~l . hl l lr . ) .. J ), ~a I t a , 
+ ,, + . + . .' , + . ) 

J ' 1 '`) ' 11 l t " C tll ((lU'l t ~ 1 ~ lflt f tla ~ ll r ~ enllu~h . tll~rlfl r~, t ~uE p 
., . v, . , ,'-, us Iv' ' l u llll tlt~ llrinhrn I s~ ~ral l la un antld ell~cct~, anll ~ l r > ; 

+~ ~ v l ~ l ~ s b � ll~ ~uln~ntl~d !n l un stcrs frc m ., I~1~ n~srn ha lul inllceci . ~a ll r 
,, . . ~,,~, .~, , . r ~ ~ h' ~~ us' uun ~l I~ ar~ ml st susce t-l . tllis Is l a l 1 ~ las . ln art l 1 ~ . KI E P 

,, . , . --,~ , , , , , ., > ,' + h S~ h > ,1 . ~ . . ~ e + l S ~ tl I h ~ tt n I l l un ll tlll nl rl l , I lt I la ll t tl y S, , 1 
" ,~' ~ ' (~ 

. . . , 1' ~ 

1 1 - ' -'U ' n Srlh~ ' n l1 1(, ll "all(U1t15 In lll~ ;lrlt~ Unl + t latltlnl l nt,lUll ., ta l. . . 
alluw t'our ~hildren tu have . ()thcr~ wliu sh~+ulll he ~auti~+us 
, , ' , , . ~ ., . ., ~, . ,- ~, h ou ~ 1 h 1 ll arl thl7sl w ith hlart lll .~,lsl, 1,r,t hcart rat~ , lrr, 

r e, ure ~ nd ul ~cr' ;t ~illl' stumarll, ~,r hall ncrv~~'s . Ir .s ,a l s . l - 
lnuthi'r trait ~+f ~afieinc that is intcr~~tin ~ is its ~ur ~urtclf f I 

cffcrl uf llc ~lctin~ thc hulll's I III ;rIIUnC 11'it ;nnine I ;-I I 1 k . 
,' ,' � ' ~+ , + ' 1 ~ 11 v ' ~ ~ I s runl llll l Il s Ill n Itanins tl l s 1 suppl- . T lus l,r ! 1 ! f P + ,+ ., , l ' , 1 It~s s vitamin su llntcnts n l filr llrirlhlr . . h~tller t I I Ip 

nc~cssarv ur nut nc~ds v~rifi~atiun, but it is ;1 distin~t pussi-
hilitv anli ll~scrves attcntiun . 

hu avuid th~ allv~rsc sillc ellccls allttllcd lu ahuvc, a IuI uf 
pl"uplc arc sl{it~hing tu llc~alfcinatcll l:uflcc . Iluwever . thcrc 

IS ~Vlli~n~c tllat l:afl~~l11~ li fl~1t IIIC unll' ull~~lldnl" CUIIStltllc:n 
. ' ', , , , -' . , , ~ C -' " + in ~u111~ . albeit thl pltn~ihal++nc . fhus, p~opll whl .wit~h tc 

de~affeinatell ~~~fll'~ rnal atill witness ,unt~ . or all . ~~f thc 
unwantcil silic etl~ccts .~,11~~rclwcr, utlrcr hcavl ~allcinc cun-
sum~rs . ;tlarm+;d hl articl~s su~ll as this hal~ ~e,ts~d their 
intake abru tlll . Tllis llas Ic,ultell in a thv;i~al withJrawal ( . I . 
ltiitll su~h sllnptulns a~ irritabilitv . hca~a~h~s . shakincss and 
a varietl ~+f~ uthers . Su, 11 l~+u lleridc to hr4ak th~ ~afleine 
lrabit ~ let's eall it Icllai it ++ftcn is, a cafi'cinc a~i~ictiun 

, 

1 

lrt yaurself' duwn sluwly, or stop under the care uf your 
pllysi~ian . Althuugll we uftcn durt't tak~ ~atccinc scriuuslV, 
wc should! 

As a f~inal ~umment, it is intercsting tltat Inanv fever 
relnedies ~untain as~irin and caffeinr tu~etll~r . Evidence 1 6 
cxists wllicll slluws that thc fcvcr-luwcring cffcct u1' aspirin 
can bc ncgat~d by thc prescncr uf rull~inc whil'll tcnds to 
clcvatc bucly tcmpcrature . ~nll spcaking uf culcl rcmcdies, 

this raises thc tupic uf thc cvils of aspirin . . . . 
Tu stop drinking cuffee wuulel be extreme, anll prubably 

nut warranted . llowev~r, to be aware of what one is cun-
SU1111I1~, and tu practice moderation, scems to makc sensc 
nu Inattcr wltat wc arc duing . And this is espcl;ially su il 
thc results of irnmuderatiun adversely affect perfonnance 
indeed be duwnright incapacitating - as they ~an be in the 
4ljs~ l)t 1; ;11t~1n~ . 

Delegation 

Wllal llu vuu undcrstalllJ by lJcIcV;atiun'' hlany hcupll" at 
all Il'vcls u1~ managcmcnt ar~uc (Ilal rcshunsibilitv' ~an hc 
Jclc ;~atcll, thc mana~cr in sumc <"uriuus lvav granting his . , ~ ~ . , . 
rcsp+nsihility tu a ~uburdinat~, hut ~till ret ;unln :, It hlntslli . 
11ri~ is ~ur~'Iv a fallirl: hut unc whilh is su will~l ' Ileld, tllat . }~ > 
it is Ivnrth ~unle c~artlinatiun . 

'~Ilcn jubs urc initaally spc~il~icd a dl!~isiurl is maJc irl 
, , lllc~+n . rxpli~itly, but uftcn . unly irllhlil~itly, as tu tlll rl,- 

, ~ . , , ~ ~ ~ ~, , ~ . 
1 ' ~IlnSlhllllll~ Iluplr tu it . Tlll ;sc lllllnll ln ntanv ta~l~rs, 

~uull as skill Irvcl rcyuired hy thc jub . Ihc cvhcril~n~c and 
hark~~ruunll ut lhc per~un likcly tu fill it, and as ~lll~n a~ 

` � n~~t, scrvi~e ~u~tum . II thc j~~h i~ n~lt clcarly dclin~ll, thlrl 
Inay hc rnany nlisluldcrstanllin~s as l~+ wllcrc rl'spunsibility, 

. ., , i ~ J+' + f + t ~ ~ sr lnt -t 1 t nt r tlll l l,l I1 I nl 1 I 1 lll` lics ;ulll llu . 1, all alf,l I ll +, + . , � , ) ' I ~I ,lnllrcJ 'fcrlnti l l IZctrrcncr f l I( IZ sl I r all ntauai,l,rs . 
� ., ,- ' 1~ ~uh :uv~rs Il+nv nt ;lny tinlcs llu wc hcar Ihl alf,uincilt II 

~~+ nl ;lnv llillcr~'nt arcas tllat it is inlhussihlc tu writc an 
I~ f()IZ'~ . 

111~ an,lv+rl tu tllal is surcly tllal il tlll~ jub ~annul bc 
~~r~~~~~rly llcf~in~d . it ~annut he prup~rly llunl:!! 

In ;In i~lh ;ll 11'urlll, thcrcfure, man ;lgcr, at all Iwhls wuul~ 
hc in rlu lluuht as t++ thcir cXacl rcspurtsihilitics . 11'herc Iltis-
undcrstandings u~~ur is usually Ivitll thc prulcipl~ uf Iww lar 
;1 sllp~riur i~ respun~ihle f~tr Ili~ juni~+rs' responsihilities, and 
it is uvcr this prin~ihlc that p~uplc stumhll! whcn thcl~ l :laim 
lhat rcspunsihility ~an bc llelc);atcJ . Tu lakc a sirnple cx-
ailtplc : a syual)run :1f :() is rcspunsihlr, anwn~st ruany uthcr 
thin~s, f~ur the maintenan~e ul ~c+rrel~t st ;lndards ;tnll ltractices, 
in his s~lu ;rlll+m . A m;rint ;uncr wh~+ wurk~ i~~~r him is rcsl+un~i-
hlr li+r rmpluvin`c curre~t stanllarlls anll hraltircs . I hr maul-

,, . taincr's rcsl~~+nsihility is hruprrly :,r,rntccl lu Ililn by rrasun ul~ 
, Ili~ lrainini; an~l skill : it is n+>t lll'I~~~~atc~l tu hiln hy ;rnyhully, 

. , . � ~ , , I hll~ il llr rrlahvs a tllhnrc;ll cn++r ultlv, ++Illy Irl; is t~~ hl,lntl , 
Unll'~~ ~+f 1~+l1rSC ll ~alt hC SIII+IUfI IIIJI lll) SU +l'I'I+)r5 IIJIJ fallcll 1 
in thcir rcshunsihilitics, su~h ati rnsurin~ tllal lhc lask Iva, 
pn~l~l'rlti ljctailell, thc lnan was prupl" rly yualilird and Ir ;rd 
nut hccn uvcrwurktc3, ailcl sl) un . 

1 ~trait;htiurwarll ancl simplc cxanlhlc yuu lna` ~ay . 

but it illustratcs a princihll" Ivhi~h is olien lust si~ht uf wltcn 
!lfanal;cment is llisl~ussed . 

CuinriJent Ivith respunsibility lnust gu authurity, anll tlle 
srupl' ~+f a 1nan ;rV;cr's authurily shuull3 alsu be clciincll in 
LTUK's . It i~ tiuntctintcs ncrcssary for a suburllinatc to carry 
uut t ;l~k~ f~+l Ivhilh a inaltat~er is respunsible, pcrllaps tu casc 
lhc lnana~cr's Ivurklu ;uJ ur tu impruve the suhurdinate's 
expericnce uf II~CIVl1rl-Itl ;llil)l : . ln urder tu du su, he needs 

,, ~ . , . + ' 'v' ~ u 1 l wl rrl l at tl c sumc part uf Illt nlarra~lr s arlllr nty, s a 

l~rinriple ++f llelei;atiun uf ;luthurity', lvhich really ~mly nlcans 
, . lltat sumr uf lllc Inanal;cr'~ t ;i~k is ~,ll rl~ll uut hv :I ~uhurdinatc 

' , 
in thc naml' uf Ihc nlanaRl'r . fhl~ nlana~cr rcntains r~~pun,ihlc . 

anli t~+ put it hluntly, if tlu task is llcnre hadly, in Itis nanlc, Ilr l' 
uu):I~t t++ .~rt it in tllr llcck! 

, Thc I~+rcguinV; tnay secllr ju~t playut~, with wurds, hllt 
u ' ' ~+ ~ " ~ ' ' tl+ S h I ~an he llclc~~ ;ltcll li ;lvr n++t tlt ,l wh arcul that r~sl n I llt ~ ~ , 

,v , , . , u , lu tl .n > > . . . s s ~ n ~ lr 1 a ,la~lllll an tinh It .lnt lllnt . )hl 1 , tllat t 
> > ~ _ ' u wlu.rl a suhurllinate nccdi I~~ h~ ~llaclc 1u111 rl~l msthlc Iur 

> s+~nlctllin);, Ilc ,Il+ulltl h~~ `_r ;lntcll full rlsponsihility . Thus thc 
. 

imh~+rlan~c uf writlll :. I l()K'~ ful mana~~l~ hecumcs ;tphar-

t'n Il I11V111Y~ti 111C il~ll~ltl~'I ;IIIUII U1 hUw ta[ lJuwrl tllt nlanl~'~- 
ment trec variuuti rlslwnsibilitics shuuld bc pla~cll, anll if ~i~+nc 
hr~+perly . usually ~nsur~s Ih~ hla~in~. of r~sl~un~ihility at a 
luwcr level than hcl~urr . ( nut Jclc~atin); it'. I . This in n+r way 

., ' 

interteres with the prul~ihl~ tltat the buss t~ rlspun,iblc f~tr 
thc ~nll prullu~t, hut it llu~s m~~n tllat when a man is train~'d 
and expericn~cll enuurh t~+ hul~ duwn a spe~ifie juh h~ slluuld 
hc trustcll t~+ i;ct cm with it, hecau;c hc is respunslhlc fur it . 

� . 
Trusl is thc kcy w~+rll anli h~r~ wl ~unle tu thc ~unnlltn+n 
hclwccn .I I~+t uf lnanaV;rlllrnt jargun anll Fli~~ht Safety . 

Nl'I>un i;ul it hali n~ht cvcry Inan is still c~pc~lcll lu lln 
, r , . , his lluty . 111i,it Ihe ntana~~r iltust u,k himscll is ii~ hc lrust> 

ra~ll Inan lu llu Ilis llutl . It invulves ;tn effurt uf will wntc-
timcs . hut thc l'rui ,rull~uvt is ver ~ rewarllin~~ . it ,ati's u1~f in I y . I . 
lh~ mrti~uluus wurklllansllip and perfurnlan~e wlli~h ev~ry-
hully is traincd . hut nut always en~uurag~d . t~+ prudu~c . 
11'll~n reshunsihility is ~et at th~ rizht Iwel, and ihe f~recllum 
eiven tu c~cr~isc it fulll . f~li,`Ilt Saietl is hullnll tu herteiit . 

. 
( ~> ~ .~ 0 1 ~~ ul \',ri '~.'oc~ tt ~ in tt 1 ,~ l l ) 
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accident-ARGUS 10737 
Ar~uti 737 hatl initiall~ hecn assi~nerJ tu ;t ;hip se ;tr~h and 

rescue missiun w~hiclt ss,rs ~:ancelle~l, antl then ~~~u reassi>!ned 
tu a rc>utirlc u tcratiurtal ~atrul . I~ulubtr 1 ent;ine Inalftur~tiun-I I 
ed m 11r~ht and ~~~as sltut tluwn . Fuel was ~lumh~tl tct reduee 
the air~raf~t tu landin~ ~cei~ht and a surv~ illance rarlar ,I > >ru;rr~h r r II 
was ennthleted tr~ runs~~ ;tt l ~ at ( bli Strmrncrsitle, :1i ah-
~ru~imatelv 1! : miles firum trruchclrr~sn rrn cuursc, tlrc ~rew 1 . 
repurtetl visuul and ~a~cre elcarcd tu land . 11`itnesses repurtcd 
that thc aircraft thcn nusctl uvcr rapidl~ lullu~~cd h~ an 
abrupt ruun~out . I'ut~~er saas applicd anrl thc ;rirrraft he~un 
bankin~ tu the Icft while still clcs~cndirlk . lh~ air~rali tuurllcd , 
duwn tm the left main lanilin~ ~ear in a nusc higli altilucle in 
the infi~ld 1()0 feet tu the left r~f th~ buttum uf thc runwav . 
After twu tuuchtluwns thc airuraft bec~u»~~ airbrrrnc a~.ain . -l hc 
left win? cuntinued tu tlru ~ anc? thct :1r :,~us tlev~ in~a run~cd t, I . 
path ,rn~l ~~rossccl the ranth in (runt u( thc ~.untrul tusver ~~~hcrc 
it struck an unoccuhied tiurdair t Ic~tra . fhc lell ~~~inE r~f tlrc 
Argus severed the aft f~uselas;e ancl ril~p~~d upc:n lllc I~fl svint; 
uf tlte lae~lra . 't lte :lrkus rra~h~tl url tlrc rantp . ~litl intu thc 
infieltl arlti burst intu Ilatn~~s . I-il~tren ul tllc ~rcvv ntanagcd tr~ 
escape frum tlu~ svrrck ;rt:e . :1n uhserver was l~alall~ irrjured in 
the crash . Suhseauentl~~ the superv~isr~ry hilrrt and une Ilight 
en ineer died frum tlteir in uries . I 

The weather at ('l li SutttruersiJc al tlrc lilnc r~f thc crasli 
cunsisted uf a cciling uf h00 lccl with a visibililv ul~ twu milcs 
in thundcrstunns and fu . . K 

Uuring the appruach and suhsecluenf ~rash the aircraft 
captain vvas in the cu-pilots seat ~ith the iirst ufficer in tlle 
hiluts pc~sitiun . The air~raft ~uptain Ilatl ~untrul ~~t' th~ air-
craft during the latt~~r stagcs uf tltc linal appruaclr h}ras~~ antl 
the uvershuut . The superv~isur~ pilot antl thc fatallti injured 
tlirht enginetr had heen stantiin~ un the tli~ht tleek behind thr? 
pilots . 

30 

~~ ~-~-v~ ~c~ '~ c~ 

1r~ : :, 

i 

JANE'S ALL THE WORLD'S AIRCRAFT 1976-77 
® 

With far rliore chari es vi~sihle than~ in an revious` 9 Yp 
ecJition, the new "Jane's" is not only new in content 
but rearranged . The main text has grown to 820 
pages and contains some 1'~~ million words and 
1,500 photos and drawinys . 

Sail planes, RPVs, target drones, airlaunched mis-
siles, research rockets and aero-engines are among 
the aerospace products dealt with in sub sections . On 
the subject of conventional aircraft, apart from those 
of the "Big Three" (U .K ., U.S.A., U .S .S .R,1, one 
cannot help hut note that there is a noticeable ex-
pansion in aerospace activity in Brazil and also in 
China (Shenyangs F-6 to F-9 are documented) . 

Much of John Taylor's foreword is devoted to 
defence . In it he points out that the U.S.A, owiny 
to a preoccupation with nuclear missiles, has slipped 
behind Russia in conventional weapons. To match 
Russia's growing force of "Back-fire" swing-wing 
bombers "each faster than Concorde and with a 
much longer range" - America has only subsonic 
1955 vlntage B-52s, If the shorter range FB Ills 
are discounted . For home defence Russia has 2,600 
manned interceptors, many of them of the latest 
types, and 12,000 SAMs : against the U .S .A .'s 315 
obsolescent F 106s and no SAMs at all in the 48 
home States . No mention is made however of the pos 
sihle auymentation of NORAD forces by TAC F-4's 
and F-15s in case of emergency . Taylor, a commen-
tator of international standiny consiiiers it essential 
that the U.S.A . should go ahead with the B-1 and 
order replacements for the F-106s of the manned 
interceptor force . Perhaps another area worthy of 
consideration is that of on upgraded Nike Hercules 
or Hawk defensive SAM network . 

"Bigyest and best" accurately describes this latest 
edition of a work which still has no rival in all the 
world's countries, Aviation enthusiasts and profes-
sional men involved in any area of the aerospace in-
dustry or Iliilitary aviation need look no further for 
a definitive reference work . Surely the Janes in-
telliyence network rivals or exceeds in efficiency the 
networks of many nations . 

I cannot believe that this actually happened - but it 
did - and I'm sorry . In our Tribal Destroyer article in 
the last edition, a photo caption was inserted without my 
knowledge on the openiny paye . It said "The new HMCS 
Huron" - while in fact the ship pictured was the new 
HMCS Athabaskan, We had used this photo on the front 
cover since we lacked a yood colour shot ot Huron with a 
Sea Kiny . It was our intention to use a black and white 
of DDH 281 on the inside - but apparently this footwork 
dazzled both our artist and our printer - and hence the 
problem . The editor however accepts full responsibility -
because he (I?) authorized printing without proofiny due 
to time difficulties . My object apologies to all who were 
offended by my oversight - and my congratulations to 

h' r h r the many eagle-eyed s ip ecognition types w o w ote 
to point out the error, 

MEA CULPA, MEA MAXIMA CULPA 

FIiQhr Commtnf, Edirion 2 1 977 
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SATISFACTION IS??? 

A lot of people feel that the old saying "You can't satisfy all of the people all of the 

time" is more appropriately expressed as "You can't satisfy most of them most of the 

time" where pilots are concerned . Whether you agree with this simplistic categorization 

or not I think that pilots will admit that as a group we are prone to display strong likes, 

dislikes and plain prejudices . To a degree thlS SterT15 from the naturc~ of our work and 

the consequences of takiny thinys for granted or of acceptiny chanyels) without question-

iny the reasons or the motives involved . On balancc: this inquistorial approach is healthy 

because it often prevents hasty decisions by identiiyiny the areas ihat haven't been 

given due consideration, 

There is however an undesirable side efiect from an accident prevention viewpoint 
when this individualisiic approach is taken to an extreme . This is most obvious when an 
issue appears to infringe on thh pilot's decision makiny authority or freedom of action . 
Anyone who has been involved in a discussion on life support equipment, operating pro-
cedures ~r the relative merits of an aircratt modification knows just how difficult it is 
to achieve a concerted and consistent approach to solving problems . When everyone 
has his own vic,~w and is reluctant to concede that others may have somethiny to add there 
is a loss of obiectivity . This in turn too often results in compromises that fall well short of 
what coulcl have hcen achieved with more open-rT~indedness, 

I am convinced that we can havc~ the best of both worlcJs if we do our homework 
carefully and stop worrying about the few who refuse to be satisfied most of ttie hrTle, 
Qncr~ we reach a consensus we must take a stand and stick to it . 

COI . R . D . SCHULTZ 
DIRECTOR OF FIIGHT SAFETY 
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