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SOME ASPEGTS OF GLIDER IOW
RELEASE PERFORMANGE

By R.G. Parker
A.R l- . Ausrralia

Prcscntcd ar the XX OSTIV Congrcss. Bcnrlla, Australjl (1987)

Summarl
Errly in 1982, the Aeronautical Research Laborarories

(ARL) wer. rcquested by thc Airworthincss Bmnch of thc

Dcparhent ol A\'ialion (DOA) lo conduct pcrfbrnanc.
t.\ts on seven glidcr low release mcchanisms. 'lhc release\

inchrdcd new.rnd uscd examples. Tb.lests $crc brscd on

Dclign Rcquiremenls rclaring to l(Nring ard launchtrrg of
glidcrs and were dclcloped to invcstigrte the rclrtiolrship
bcL\cen lhe forcc rcquired to otcratc the rele$c tnd the tow

A \crics ol ploltcd characte.i!tics cl.arly showing llris
relltk)n\hip ior each rclcase is prescDtcd and diq.rrs\dl

l. Introduction
During thcdecade tallowil)g Urorld wtr I. the launchingol

gllders b Branual m.!ns, such :ts lhc rubber shock corcl

nrelholl. $!s gcnel1rlly {rpcrsedeil tr) tcchniques in{)l\nrg
ro\ling. eg rutonrobile n)$mg. Nlnch lauDchtrtg .tnd acro

r)wing thc lrtLcr t$o methods bci g lhe most popular rt

present. Manv dcsigns ol Ld! release mechanisms hrve
resulled liom rbis dcveloporcnt. and rll with the two conr
rnon ainrsoi ransmirting towing forccs irom thc t{rw cableto
thegliderolerltra gcol to\ cablcangles. andthc ability kr
release lhe cablc ca\ily whcn rcquircd. Although such inter
narnrml Dcsign R.qtrircments as British Civil Airwonbiness
Rcquiremcnts (BCAR), I,cdcrrl A!iaton Authority (FAA). and
JointAirwonhi css RcquircnrcDts (JARI are available for tow
re c. .e.. ,ll. r. i, liIl, ,nl , i Jr.'r ,,r tLreL.f c ., ..,.
char.tcterislics and pcrli)rmancc. Howeler, an a nal!tic:ll sludy
s as nr.rdc by BeLrs. I-.iyr(nr and lil$,a rd sf I ) of a Schweizer ro$
plaDc rclclsc in l97l

This silu!tion pnDpLcdlhc 1)epa(nrent ofA!iation (DOA)
in 1982, t) rcqucn thc ati, istance ofth e Aercnautical Research
LrhorrLorics (ARI-) in asselling the perfbrnancc ol row
rclcascs in tcnn\ of release operating lorce and to$ lord.
prrticuhrll n)r rccent designs and tbr relcascs \hosc
orechrniins h.nebeen sublected ro nonnalscrlicc wcrr. SclcD
siidcr tow rc lcrscs {cre prcv ided b! DOA lbr tesring. The typc
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ofopcratx)n and condition ol cach releasc is sumnrarized in
Triblc I. lvhich includes thc row ring rype uscd.

The purpose of thesc lcsts was rot to compare the merirs
rnd demerils of the rclcascs tested. bur to obtrin pedormaDce
J.,rr f. r J nu IDe-. I'\ti. J iiu re.(die\ir tr.\e in ier\ r'..
'lhe infomration gaincd has been dissenrinrted tothe various
aulhoriries and whcn possible, the onnufa.ture$ involved,
with the hopc thrL it will assist in lhc luture design, dcsign
approlal, Irnd pcrformance assessmcnr ofglider tow rclcale

2. Proc€d'rrc
A test prccedure based on thc combnred .equircnrcnts of

BCAR Sectior E, FAA.l3l3, rnd JAR 22, \as dcviscd to
.r,. 1'r Fd:rerle o.lo$rn.."ll;.ri(.ot relei,...

(a) bwed arrcraft (siidcr) rclcases:
(b) towing aircrali (rug) releases.
Thc nuin diftlrence betwccn thc de!ign requircmcnts ir

thcsc rwo types (summarized in Appendix l) is rhxt thc
lbrnrcr lhould be capable ofwithstlndin! 1ow cablc krads at
$idcr rngle! frdn the lore of flight. ar showr in thc folk)e-
ing badcales.rrdthe aircrali rcicrcncediagram in Figurc L

(a) Rclcrs.s dcsilned f0' towed alrcrati (slidcrtr

TARLE I s!mn J,) ut I{rL.-r\cs T6lld afd ll+dlrq

clidei toe cable lefe.en.e

Irad Case

L

Direction oft ading

l-ine oi Iighr
10" to srde ol linc olflighr

ror ai!c!aft refere.c€

IICURE I ToLrblc rcldcn.c din$rms

itl IiL-hNlL,.1L S.r,li?itir:
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l0' up$ard o lino oi llighl
10'dowNad () linc ofUishr
,t0" downtrnd dnd l0'ro side ol lino of Uighr

:0"up$ard and 20" to side oflinc or llighr

had Case Dir€ction of hading

l. Line of nighr

I 30'to \idc ol line offlight
3 75" downMrd ro line offlighr
I 75" do{n$trd and:0" 10 \ide olline olflight

lb)Relclses ilesigned for intullalior i0 towing aircraii (tugr:

Dinction ol Inadirg

Line olflight
:0" 10 sidc ol line olfliShl
:0'upward to linc ol Ulght

20' do n$ad r) linc olflight
l5'up{ad and 15" ro side of linc ol llight
15" do$nNa'd rnd 15'ro side of linc ol tlighl

lrad Cr!€

i.
:.
3

5.

6.

Side lord cases $€rc int$duced into Lhc \\'rnch launch tesl

proc.durc lbr better rcprcsentaiiolt ol scr!ice condilions th:rn

is required b) exisling Dcsigr Requntnrents.
E:rch rclclsc i.ls nxNntcd in a jig lDd placed in thc ARL

nitc Emergy unilcrsal tcstitrg rachine ( Figure 2) TheJig\rs
so.lcsigned thrrcrch releasc could be mountcd atthe corrccl
instrlled inglc in rclauon to thc direction oithc load aPplicd
bv the two crblc. Tow cahlc lo.tds were applied to $e rclcase

in 1000 N (225lbt) rrcremcrrsrprc a mrxnnun loadoi7500
N 0685 rbfl

Ar cach 1000 N (225 ibi inci:nrent a lpring balance was

Lrsedto easLr' e thc rcleise levcr lbrce requ ircd to release thc

3. R€sults

3.1 Reloasc Numbrr l:
Cen€ral Description: This release was designed and

mlnrfhclured fbr use by towing aircraft and is illusrratd in
Figurc 3.

l he mechanism consists oir swinging hook and retanrmg
latch assernbly. Itwasattachcd. b) aweld. to amounting foot
and employed a rubber block io act as a combioed spring
r)cchanisnr and stop for the swing hook.

Thc hook hld a maxnnum working load ol 5,3:t0 N (1200

lbf) stampedon ilr lidc and was not k)ldcdbcy(rnd Lhis valuc.
Condition: lhc worn .ondirbn of thc hook suggcstcd it

h!d cxpcrictrced considcr!blc scrvicc. includnrg evidcncc ol
high towing ring bearing load! ( refer to Figure 3. point B). l'he
rubber block had becone extremely hard. thus nuking it
impossiblc to latch rhe hook in its correctlocking position The
block lvas cut ba!k tr) allcviatc this problcnr.

Results: t he rcsults indi.Ntc(Figurc 11) that thc rclcrscwrs
capabie of takjns fte lpecified 5.1,10 N (1200 lbo tow cable
lo:rd in all ihe prescribed directions. The naximum rclease
lcler lbrce of 390 N+ (88 lbf) tnplies ihat a leverage of 3:l
would bc rcquircd to sitisfi BCAR - Seclion E (cockpil
release handle force Dot to cxcccd lll N (10 lbl).

3.2 Release Numh€r 2:
Cencral D€scription: Thc rclcrse was manufactured in

Auslriliaand w.tsdcsigncdt) bc uled by tosinSaircraft. The
body ofthc rclcasc wrs iabricatcd lrom welded steel plate, as

Condition: This release was re\\.

FiGURE 2 Clid.rrelc$c noMrcil inTatc Emersy test mrchine

FICURE 3-Relede ntmber l.
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FIGURE4 ReleNe rumber 2.

R€sulls: Ihc rclcrsc srtishcto.ily wilhsloocl all the londs
in the dir€.tions spccificd lbr tug rclcascs and the 7500 N
(1685 lbr) maximunr k,rd. Thc nrarturum rcleisc lc\€r fbrce
recorded $ar 605 N (l:16 lbl) rnd rvould rcquirc a lcvcr ratio
of4 55:l io satisfy BCAR Sccli{'r [. rcicr to Figurt 12.

-1.3 Rclea* \unrbcr 3:
(;eneral Description: This glider rele,rle. l'igurc 5. wrs
anutactured tor wrnch laurch applicatn'D. Il is nonnallt

krcrLcd on thebotom ofthe luselage nearihe certerofgravitf
and (rfarr liorr the hook which $as a steel forging) war
iibricated irom wcldcd srccl piarc

Condition: Thc rclcasc had a greal deal of \ear around
the hook 

^nd 
crgc rrcrs.

Results: SnucturaI diltorti(nol thc rclcaseoccurred when
the maximLrn load wrl rtplicd l0'sidcways. Serious distor
ti(n of the release mounting feet $as al$ obscrvcd during
casc L Figure 6 slrows dre pennanent distorti{)n which
remained afterthe load $"i removcd. Thc nraunun) rclcase
l.\c|or. (. ror r.r< lo.rc c!.e qLr , I pr' 'J.h. J J. r,r ri,,n. {: .

1200 N (270 lbf) maximuln. The tes1 results are shown in
I,igurc ll. It was obser\'ed thal the release operating for.c
varied up to 25% undcr r given low cable side load depend
i g on the orieDtation oi Lhc tow rings wirh lhe release

3.4 Rrl$se Number 4:
Gen€ral D€scription: This rele3se was nranufaclurcd lbr

Lrse by glideh in cithcrrcro toB or winch launch :rpp licat lons

Il was fabricaed lrom wcldcd stcclplatc and. as rrdicated
in Figure 7, employed two guidc lugs insrcad ol rhc more
cornfnonly Lrsed cage.

(londition: AlthoLrgh this release had cxNricnccd scr!icc
the gcncral condilion \\,as good.

Results: This rclcascdid nor complt with BCAII Scctnm
I ^-(rrner ,he".r"r'A.r sin'l ld.r1 h:rpplrcifion'

The releale oprating lorcc was 187 N (42 lbt) nraximum
which\\ascon!iderublr l(^vcr lban thc three prcvious release!.
Figurcs ].Iind 15.

l hclcns were limited by thet.ndcn.y olthc rclc.ise to allow
thc rings lo twisr olT the hook when thc low cablc was angled
lo the line ol llight. Th. rclease did not mccl lhc rcr() tow
crse 3 120'uflva k,rd). crsc I ('l0" do\nward load) rDd
r:rc wnrch launch criterion ol75' do$n loid.

3.5 Rcleaso \umbrr 5:
Gencral Desc'iption: This release was manutrctrtrcLl

sfccit'ically to bc nxNnrcd in th. nose of Sliders ll wr\
constnrcted fronr $cldcd srcclplale and employed r fixcd ring
crgc Reler Io liguro 8.

J8

FICIIRF. 5 R.icgscnrn,l*r 3

FICURE 6-Relc6c numbcr 3 showin8 distortcd bod'

FIGURE -.Rele6e number 4

FIGURE 8-Relc$e nunber 5

TECHNICAL SAARINI)



FICURX 12 Releas€ nlnber 2/Tug r.lease

FICURE g-Relcde'hbcr 6 mounrcd in rcsring fixlue.

FIGURE 11 Rclease nmber 1 /Tug relede

FICURE 10-ReleascNnber 7.

Condition: l'he mechanism ofdris release. shoue{isigns of
considerablewear, bul it was classed asbeing still seNiceable.

Rcsults: Thrs release achieved ail the glider release tests and
rcqulred a maxinum reiea:e force of 210 N (17 lbf), Figure 16.

This suggests lhat a cockpir lever ratio of approximarcl) L 5 :l
would bc rcquircd lbr it to confbrm to thc rclcvant BCAR.

IICU {l- .4 .( l' nrno.l 1 A l roq W ch I r''

FiaiUR! l!Rclose numbs 4/Aerotow Wi^.h.eLease

.i_ ri-.-_ it i-,;
FICUIIE 13 Rcleasc NN!c! 3/ Wfth relclse

IICURE lcRclc.se rmber 5/Aeroto Nose rclease
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3.6 Relcase Numh€r 6:
General l)escriplion: l his reledse can be u$cd lor cithcr

irero 1ow or wrich launch opemrions. The nanuiircturer
h.s recommended that it can be used for gliders nol ex.ccd
ing 750 kg

Ihe body of the release was fabricated ftrm welded sreel
plaie. similarto releasenumber5, except$al itwas fitted with
a sprirg loaded muzzle cage and an "overcentre adjusting
scrcs. It is shown fiued inlo the lesling tixture in Figure 9.

Condition: The release had beeo used. but was slill in
good. scr!iceable condition.

Results: Thisrclcascwas s ccessfirl halltheaeroto$ load
cascs, bul did nol salisly the winch launch cases. due lo self
rclclsing undcr 75" down lo.rd conditions.

'l'hc maximum rclcasc lclcr iorccol250N (56lbf)as sho1!n
in Figurcs 17 and l8 was compatiblc wirh rclcascs,l and 5.

3.7 Rel€as€ Numher 7:
Generrl Description: l_hi! rclc.rsc $rs manulacLured

primarily for use in gliders. and i! suitablc nr cither rcro
ou o- $r (l' J,rr(huperr'r'1\ I igLr€ In 1h"..'n,ru'li, n

was dillcrcnr lrom rclcasc No. 6 in lhxt il had l]n inveshent

Condition: Ihe relcasc hrd bccn in scrlicc. but wns in

Results: This release succeeded in the ac() n)w lord tcsrs.
but nor in the winch launch tests for reasons similar to thosc
fbr release nunrber 6. It exhibiled the lowest release force ol
all releases rested. The release force lndependent of cablc
load was 102 N (23 lbf) nraximum, see Figures 19 and 20.

FlaitJRE rg-Relesc rmbcr 7/,^e.otow Winch relc.F

FlaruRE lT'ltcllt* nunrbcr 6/ rtulow W ch rclLasc

"l

:l

lluJRF 2u lr.lq'" r6D 1 / 
^Pr!h 

\'1w"' h t/l ''c

4. Conclusions and Discussio
(a) Both releases tested under the rug critcrir. ie rclease

number I and release aumber 2, passcd rhc tcsrs. hu! woukl
rcquirc cockpit lever ratios of up ro .1.5:1 to sllisfy BCAR

(b) Release number 3 would nol sustxin winch side l)ad
case 2 without addilional s'de support. Also. it $,ould
require strenglhened nrounring lccr ro comfly with design

(c) Releases a,6 and 7 did not sarisly Lhc winch launch
crilerja because oflhe tendcncy for crch release mechanisJn
to selfrelease when rhc simulalcd owing load \as inc lined
to lhe line of llighl

(d) Releases 5, 6 and 7 pcrlbrmcd satisiacto ily under the
rcr) tow criteria. Howeler. release n mbcr.l would not 1ol
cratc side loldin8 wilhoul releasing prcnraturcll. (lt i!
undcr!too(lthat side angle plales are illtcd ir {rnc iDsrrllalions
1() alleviate this problern).

wiih tlre exceprion of release nLrmbcr l, Bhich rcquired !
nuximum operating ibrce rn excess ol 1ll0 N (2501bfl. none
oi thc releases tested reqLrired excessivc opctuting ftrc.s.
rlthough a lclcr system would be required lor all rclcas.s.
crccpt number4andT Howe\€r, tbe numbcrolrolcasc\ irom
lhc sanrple which tdiled to tranynrl nrxinrum i(^\iDg k)Nds.

rs a result of self releasing was signillcanl, aod \as .on
sidered bbe partly the rcsult ol inadcqurLc mlintcnanre rnd

While working on this proiecr lhc aurhor li)rncd th. ofjn
ioJr thrl the inherent nr!-cedness a d nrechrnical r.liabilitv ol
l$r rclease nrechanrsms in gcncrul. plus thc hck of maintc
nlnce rnd lesting dala. hr\c conrbincd to pr)ducc r "lit them
and ibrger theni opcraling atitudc. Ii i\ bclieved lhrl thlsFl(lUIiE l8-lteLease nunrbcr 6/r\c.otow Wirch rclc,se



silurti(D .ould be i ptulc.l il cohideratio wrs gilcn ftrl
(a) thc!s!e!snrenlof allcxislingdeslgn reqrircmcntswirh

lhc !im ofproducrrg onc comtrchensi!e inlcrmrionrl dc !ig n

rnd It bn?nce nandxrd
ib) thc prolisio (h) D n iactu.ers) ol adcqurr. insulla

rion dat! rnd pcrlirn nc. ch!r ctcrislics ol ca.h relerse

(c) th. d.velopr)rcnl and Irronrulrarion ol strirrble
llainlcnrncc schedules and scnire teninc pnccdurcs h!

ronrr)lling aulhofi ries.
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