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In :lt prst, . lrunbe: cf 9!id.17t.,
plin! :rp:.ts,Lave occurred. Tr,p1caIll,
Lhe5e Lrpiets rJ!. st;rted t,tien rhe !lirer
!iLil:r p rLl€.1 .r1re.!l-! Lrpir.id jn !trai!l t
lligl,L or lir:l and outsrd: oj] a lj:r.
T,ri:c t),l,e. ,ri naneu.rtr: l,ave !lLen erce-.d

oI t,re Lolipiane: r.:sJltin! ;oo. trere
.ri:.:r in a n--ar t.nt1.al aLL L_u.le of -nr
toit,L.rre fron ?l:icL rc.overi is irrpossi! .!
.ii_,,:: F r.rrire i!.eicasci. Po;t
f-i:llii.liscussion: rith lhe Dilot; liave
r!,:a!d trLaL rh-ct .na.le evc.] cIi.?
r:t.rs! rh. t.,rtire ffotr t]ie t.,.,rptarrc Lu.,
rcrr.i.ot cr:fL enou,th for.e or tL! J:re.La
ri:nr io .lc :o. In c:s-aji rlero rccovcr:,
ris a!iecte.l, it t'35 ELLbEetuertl' .ii.co/
er,.d lhr- tL. to,;rLine ifck-a .]fler aLtitJde
L.. s:5 erc,:!.1ir! l!t! f t.

ls J r.:JLi !f the r.ii pilot:i obser-
r.,.ti-on: thii t|e r:Le.r;e trecianisir couLd

tra.li .r-l 'L1e .lL.ra.leli5tics ol Lliese

ln :frLilical. "tudt of L-lL: loi hooL
,a:r pertorncd -rrd 5-.ver:a1 lor hool.- cor
tiluia.ions rrie Lord lested as rrr a

The etfect ol !_l e .li. rct.r of th. ldi:ch
t-. f r.,ra-. .ot ircl"rd:.r :1nce, io. J:o5 L lo.)ks
:lri: ..r,ailutio. rs ;n or.i!1 ,,t r:.ini lrl:
::i;1i.i tl r- I r .: .11.r i:..to|.. Ti ].r.
.n:rLt !eL,:r:Ltr variabLe:i, tne r.:l"ri-'
roail tia5.l.t.llrtri.ed:5 3 fructioiL ot
"r.rnent aborr the hooh ti!ot, tlro. rihi!

i:t:mr.cd "s ; functiorr !.f

Fi!. i.

It ri: a:]3rL|L-.d .l:rt each corapon.rrl
coL.ld be araft:!d :eparatci! th.r.rd.lcd
:o obLj.in the ro:.L rel.as: lodd. Fllu|e

15 ; !l.etcli of Lh. hooli and .l-'fines .l]c
3l,r:-.ol: rscd in tli-. folLo inlt .rtrl.yei5.

]NTRODL]CTiOIJ

I]IALYTICIL SIUDY

COXIR]BUTION 
']F 

]JCO]{ ;TABILiTY

As 5rotr r:r Fig. I, Lh-. irlll.c na Li-e
hooli drn ilh fcspecl io tlio ldLcl .L.m

re..i: to r.lrrrn tla. L.lch arlr lo a clo:.d
position; herrcc, it i5 r sl:alle.onfi?Lrra-

The n;!.it!d: of this lorce is d.i.r
r ifed lv the f.rc: .crmal io lhe latcl:
drr at tl:. toilll rhen. -,he lat.h firr rides
crr lhe lrooli dri. TL. rornaL :or.: on L_h.

l.L-.h pii (l ) i:i:

r"- P

I

I

If lh! .ndit!is: Lhr ;ollo'.r1r9 .on
o

(d) loo]- !tabilltt
(b) tri.ction.

b+ c Siri |]

Re:olvin! r:|is torc. lrLLo .onponcrLs nnr
dL ;nd paralLea to tle Lal-ch aIi :'ield

Lire force .orrdL to tlie Ldtcl arJr :s:

li Co. I lirr (a e)

T|eiJ lakrr! niorrerit: arort ihe -Litch .rn
piv.tJ lLe ui'aL.hi.r9 1o1.-' uLe to ;ta
l ili.y is:

,,](+)F',,' ...,,., (-ttt-) (:,



is shord in Fiq. f, tne l.icLior, con
tr_ib:rtion is il fll:lccion o; Ll:c r:icdse
L<rtcJj ar.!Le. Thi; fi.-ic!ion i! deter:nri.ed
by Lirc rr,:3nitude of th. n.rrJ:u.l tolcH (N)
resofve{i paraller to lhc ax:e of the fatci
arn. ltis fcrce i6:

N Co3 n Coe (.i - B)

:aul.-iplying by the coei:icienL of friction
lieIds the force nor;nal to !le lar.c]: arm
dt tlre poif! of contact oI the l_atch pin
'$,ith the iook arn. Taking rnolrent5 about
the !.rtch arn pivo!, che un.Latchin! Iorce
dLc to friction is:

COI-TR]BUTTO]{ OI FR:]:CTTON

LOAD II]E3TS

IoLr hoor(5 r:n-c LcEle.l: tlr€ baBic
ltcoi., sch,ieizer P:r,r Ninbcr l2ll2 15
(Corl':3rraij.or n); ii ldsic io(ik lritl: i
r:d1r):. on ihc hock .rr$ (Corf:tL,r:tior. B);
. i,n!ic ln.k f,rilh a rndi,J5 on lhe 1,ook

arr und a Lorger and nrli.u.Latec LaLjch aIJi,
.rrr (Conf:iguraEior C), a torvef t,rrctr arr,
drd a bdll be'urirg race on the latcl: pi1
(Co.I-iglration D). These hooks are de-
:criircd in Fr'.gE. 2a u d 2L.

Tcsts on 7l:Tpianes

In addiEion to j.oad:Lr.g Llre tlooks, LtLc
lnsLaiiarion in rle aircrriL ir:3;n rlrc tool-to iirc cockpit ir3s tes.ed. Ir: th. jnlrrt-
1:tiDn te:ted, lhe mechanicm corsi!,---.d oi
a flcxibfa ptrsh-pu.l1 c.nlc ( clrotr-. cnLt!)f.on il,e cockDir back to d Doint Iouriest lon,ard o: Ltia hook- il tris mir:,
. .t.ltr ol itro.' J or. rrL

1,

I

{

r2i,i"tio.=(u=*L)("-a{)(' -","')
Af;o: the coiiLribu.ion due ro fTiciion is
d iunclion oi the cocfficient of f!iction.
A vdILL-. of 0,75 \ras .issun.d for tt:e :r!dtr'c
coejiicleat and a value of 0.40 rds assued
for eridinq friction.

TlLus the tolal_ lodd isl

atirclrcd. T:1is cri,io pd::sed .Lrcir,jh :
tube out the !.iil oI tlic aircr:It rrhe:re
it "ra. terlr.ina!.d dE tlrr toot(.

Tle rcfease fcad i: rti.i cockpir ,as
nedsured ?iti a ste.rd! todd lpnfl.d at
ihe I alch drri .

,,.".", -(,=+#-J(H;) Co:( -P)'rtr,.-nl)

I c JLr- inaL'o oi "r ". i I --o: o
,l a -1r:: c -c- 6e..

tlpe of hook ,eareLr!.

CICKPIT AC]]UA?OR LOI IT C]IITIRTOX

G

By :nc:n; cf : rieigat arlj fu-crJr dr
..rgonent, the LooLE ir' quc.jiion ,.c! e
load ie.red rr Lodd!:.o.1 zc!:a 1-o 764 tb,
aad !h€ releasr- loaC ne.rsured. IILL3 i:o
tre -liritdtions oi ::he test eqri--i(ert,
rl1 Lo.ds ,crc ap;1icd p:ral.l.el to lhc
aris cf liir! icc,i. i.e,. lrit! n,, \rcrti..l
or iide forcH cr-,JifonHr L.

!€: Ls or HJln<:

8J5ed on di:c!s:jions riLh .r! pi loL:,
it +rJe C=:=r:r'-:rei thrt rt r.-,51 :: posli:lr
'.,c:L.- _=,,._cr.
etL;f to tro breah:in! !lr-.fijtl tri tlre Lo,
lrir. JpDLr.d .rc an .r!f. oi 30 d.j. Tr.
}r--trhir.q ;:rcngth oi L{)dlire' ir .oru..
usc averaqe up tc 90al Ib.

FrorL tesL3 on llpiaal '1t lr:n.ll-.i, 1l:
,.r ,.le(.,, rFc rlJr a p J, I icJ.l f,d..i: u

dflo!.rb1c re:ed3e jad at tlr+ c.r.k::'.
: cLua ior lirs.15 i-

P.ESLLTS iI{] J'ISJCUSSION

a!rd1y L icrl !lLuclt

Thc eardtior, dcv€Icpci i:] .l:e ani:f)
:i- 'ris apprixi to :}e opEirLioi:1 to,
reLed;c, :clii(i /er IrJ:r.l +12.112-rl, (I'i.r. 2



I
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a.rfi.Lraiion A)- The plrvel.aL charnct'r
i:rri.: of ihi5 \ook and tlie v3riatiof o1:

thc dimenSion, .J !jth lh. Lrorrj argLc r
are sholif in Fi!. l.

Tr. ld:.iatioi of li- tl'Jh 1 dnd T itn:
'ircr .a .utaLr..1 dnd ii srrolrn ir F.:!. ,!.

alrd i! shorrn in Fr! ::

Crs. I c, = .1t,

Cr.e II .r = '1oj
Cr.c lll .! = .ri,
Cree I\i n=r{,

ir i.,rit. hook. ConIi.lt-li]atior D, ta3
Llilt 3no tested:c deronstnal' Ll:-' corn

iineil ct,'ect oi facliusing th-' hook arr',

drcreasini ihe ffiction lr.! neans of ' bal!
r,r;rjnr racc on rle 1at.h pir. 15 :l'orr
i.n Fi!: L, tlre5€ .orbrned .f;ects resL:lL-ed
rf c.iy a !-rb Lalcl load dt r /!0-ri t'
I ife lor.l. Bas.d o. tr€ hooh leon'trJi,
l-h. ldl.L Load for tlir'.. |ook lrou1'l increds'
to LL I-r lltr a torfi.! lodd of !0! IL
.pfli.d till: ! = l! da!-

l'r.r.I L Il€c|dni5n Tcs lsf = 0. r-! (:i'aLic)
i = 0.4u (5ri.1n!)

t=il 4ll

Case I i|:n repr.senL-5 ihe load f:ces:jl
ro rtrrL .rrlat.lirL! L'lie hocrJ aNd Cd:c IV
r.pre.ents thi ro;l tih.lt tLari.iui rnr,riich-

I ..1.- L.ad lerrl!

lt: or'.ralronaL l ere;5a (Ct.ii!!r:''i.on
r) !r::, ii,r:i-e.l a.d .onpared rii:I Ll:e rnrLt
:1.. li 5lo! r in FrJ. 5, th. traitticaL
re.uLr, rlr-.n correcied for tle zefo load
r.lc..e iorce, corDare! nedsorLabi't r.ll :t
thc l.ner 1-oal ine L-en:ion:. lLLt devlates
.r.5ider.bL,, :ji LrLe far!c| tr.!1rlir1. tensior5
lL:o slrotlrn :n Fi!. li, tlre brsi. hook cr-
.eeds lle --i 5 l) 1.L.a.e c:it,rr:ion trt a

4l: lb to.'rrine lo.d ever aitlrout rn: Iur-
rier airpLiiicdtron Dl tlri:i L.rd bt th'l
f -.1: a: c ab L.- inrt!l.lali.n.

CoaIi!Llr|atioi B 'rds iien :es.ed ;c !a-
p;airi the di.ficren.e bet'rr.en th-' .rnal:rli
crr jr.suLt a.. ih: L_:51 fiEul. tor. ljo|irlu
r.j:loi l. Tl ir coffi?r.]ratioi: l:ad tle sime
meclenicaL rnvanLa!-. d! Conii!ur3!io| i\,
but tlre looh rrrtr ?a5 :a.iiu:ed :o th.t lle
iri.tion conpor.:nt ,:r. the onll co.tribu
ric. to Laici L.:1d- Ih. re:L'lll oI Lhese
i.3t! (Fi!. 6) !lLo?e.1 ilat r co,iritr.:er'rt
cI slidir:r iri.tion of 0.'lb lta: r..tLired
ro nlrr.h the initirL slope. It i; aL5o
likeli r|dl the rssLiptio. oi d c.nsra.t

rh: Iunciion is noL a :traight l:Lne.

L tlirc confi!uatlor'rJ CJ rras ie5t.d
rd .le.ernirc the claracteri::li.: ol .noii1.1'
L-!pic.rl lrcol.. This hook lred r rndiL:ed
iooh arrL .rnd r lalch;rn i:rit| ror= m..|::Li
c.L ad!3ntaee. The Latc. arln a'a5 also :e!

.Pooa
aclion on .he looi errr. ?lre .haraci.rris
li.s o-' tLr'.: hooi rre sho,tn in Fia. ii.

Tle resuL,,s of tl,e r.5tr to d€terrire
:i: dciirat:on lc d al r:l'.: co.(tit as a

ruicri.! of tl€ reLease lora.l thc lrool'
rr. 9]:om irL Fig. l. Ttir curve in'l i"t':
rLat, ev.n lith rc to'rlife Load rPplied,

Scir-. pxllininafy !!s'.s idiih a s€r1.s
of Drueti imlic:-'"d t\dl ll. r:lease load
coulc le tr:n:iened froi:L lh. lrooh to tle
...k.it trtlr rc no"e rhan a Lrl?'. ircr".lEe,
r .,r: .::i !Ii in. tire l5 fL' criterio ritt
-.ve. coniieLraiion E or c.

Col'lCLLl5IOt S

l,lii L-f i,lrc o!re!d.ional Eystcrn testcdJ
th: to! pilot \rould iot be ailE io re-

cc.di.!l 225 1!.

A r.i.soaabl. maai)n'rr relensc loa.1 rL
tle co.kplt is l5 Lb riL-h a toili.c
ieniion.f 90! 1b at ail !n!le.'f Iil
iel Ifcn lh. horizontdl-.

the mc.l:ni:,!L b-'ttcen thc look 3nd '!he
cocl.pli -.rc. ed ! r€a5orabl: n.l.'i:je
loaLl linlt: fof to li.n. teilslo:Le.i
.eedir'rl :11! Lb.

Thc-reLe;se lor.l at ih! fooli can be

t

I

(e) ir.redsinS tlc rr eclaficar ddtai

(b) re.1u.ir! friclior,

(.) :.iducinE iie hooL :rtdi,iU.it.

ts,, t|-. |roDer conbir:atiirrL Df r.lievixg
,i= r'",,i.cr-.,.r todd and r!ducinq tlre
rl

pit, tle lrooli lan l. mad,r t. r.'i_c'r:r'l
i.riLh lcrEcrable ;orce.
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Figure 2b. To'i Llooks Te!ted PhlsicaL Characteristics
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Sclr eizer llrcraft Corporalicn nis
Do': -6 o
hcoks dre tested lc reLea.c u.der: a0 tL
a. 600 Lb Liie pr-ll using controt tevLr
' D.
ircreased from abojit L.9 to aboL: 3.1 dn.l
ro Cifficultt slouLd be e.courtered in
ne:linE th. l5 lli iiaxinu,r cri.lfia. Ll
adequate f.l.ease controL s_r!.em sio!td l.
u:ed cn existing hooks. rLl ner irstatLd,
tion5 sholrld be tesred rirlr at Least riO!'j
lb on lhe tor Line. Further;norc, pe!ioclic
ndini,e.ance checks of lhe hook dnd retease
xrechenisn ar,. ver! dasirabre,

The editors hdve observeC that .hese
hooks nou.ted on Cessna aircrair and re
tained !1'iih d singre varticar pin have
the possitifiit of rotatinq under .ide
Lodd and therebt greatlt i.creasin! the
' L 6 o poar
ffcn readers !il:o Inat l:eve observed rt:is
if fLiqhl or ltround t!sts.
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