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AIRCRAFT RESEARCH AND DEVELOPMENT UN r I

TECHN ICAL INVESTIGATION NO 556

EVALUATION OF SLIMPAK STYLE PARACHUTE IN
CTAA AI RTRA INER AIRCRAFT

5UMMARY

T~ e Slimp &k sty le parachute was being eval~ ated~ u rder 1echni:.a~
Inves ti gation 5 1 7 , for use in place of the standard tFlexible Back’
p a r a c h u : E W hiCh h ad prove - ~rsatisfactory i~ helicopter opera~ io’-.s wke
w c r r  by large crew member s , Some instructors and students of No 1 Fiy i g
Training School . of rat her large build , were u nable to wear the Flexible
Bar k par achute i’ the CT4A A irtrainer because of restr iction to control
colurn~ deflection .

Headquarters Support Command co~ sidered t hat the Slimpak sty le
par ach.~~e mi ght be suitable for use in the Air t rainex by the large crew
m embers a d  ARDU was o~ rected to investigate thi s  possibility .

Ground ar.d fli ght trials were conducted using a wide range of
air :rew s i zes , Dro pp i’~g trials were carried Out under Technical
ln~ es tigatio 51 .’. The t S lj r n~~~ k~ model par acHute as tested was f~ und to
be ~nacc ep i -~r ie t on u se in t~~e A ir traine r by air :rew with a buttock ~o heei
length 0 c less th a about 1 .02 m , 1+ was also found to have major
de t icie~~c ies  in deslgr’ and cp~~i of the Har -ess and associated

~~ c k l e s  t h a t  ~o .ld ren der it 3ble in i ts  present form for use b1 tn e

R AAF in any other air crn ft , .
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RELDH T 
~~ I

EV AL ’JAT ION OF SLI MPA K ST Y LE PARACHUTE IN
C T _ A A~ RT RAT N E R AIRCRAFT

R e ’ e t e : e s r  A. 1eftt~~i:ai I ,estina tsor Na 556

B. AC 16 ’ -. Deta il 5p~ cifj:j~~ o~ ‘or Ai rtrai ’er CT;A
— L L I b t  Fixe.-t Wi~~1 Trai er ~O : RAAF

INT RO DUCT ION

1. Re~ e r e~ c m A inst ruc t ed A ir t~~ft Resear r~i a d  De~ eloprne r Unit (ARDU ~ to
e.al~ ace ~~io Sli npa’ st y le pa~ ac~~u e  ~ot airciew ~se i~ CT4A A irt ra irec a~ rc:a ’’.
T-e task was ~ ‘si ~ at.ed bar ause a ~ .moc: of t’-~e larger airerew at No 1 Fl~~ir’~
‘r a i n i~~ 5: - ool .1F i5~ co~,ld nc t app i; ‘ull aile ron ~due to thigh i~~te rft. ren cc~
wh ile wear j 9 k 5 standard paiaC :~u te as ~sod i i t s  Ajrtr aiper,

CONDI T IONS R E L E V A N T  TO THE TESTS

~~cs ’ A ircra f
~

2. A ir i ra inars  A l 9-02 and A 1 9-O3 1 were used during tne tests~ botn were
sta ndard product ion aircraf t , ~nroufti out the tests , the aircraft were ear n
4 low by t w o  a r L c r sw , t o t h  wear i. g Slim pak s ty le parac hutes.

Sta’dan d ~arac ut~

3. The sta ndard par~~c t ute used in the Airtrainer was tb~ Ii~~i Standard
Ai r Cnut .e i ype Fl~ xi~ l~ Sack and t~ e alrcrew st ations had been desi gned for this
para r~butn as specified in Rerere’ -ce B.

SI imp ak S’j~e Parac hut e

1. T~~e Sli’~pak s t y le para~ utes cial ~a t e J w e r e  t w o  identical ‘SLIM PA K’
rnoHels- n a u fac tu!o j ny P trac n .te Australia of 407 Kent Street Sydne y, and
nad Lao- f it t ~~ i witn RAA F M t ~/r foot (7 .26 rne tr e~ diameter :an3:~i os at 1FTS.
P’o to~~rap s. wai~~~t and d i m o r s i o r s  o c 

~.be Slimpek parac hute axe SLOW P i An ex
A . pa ges in 1 ~~.

A i rc  rew Pc rce f t . i l cs

A wi de r a q L  of alrcrew sizEs was co~ ered during tb~ tests . Aircrew
perce ntiles quoted in ‘ his .eport are based on the Anthropontetric Survey of 2000
RAP A ircxew IY1 .

S

• /We pther ,
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Place if T e s t .,

o . Ti ‘cc li Onts ~a re r uin d i ~~nct  late A pril and ei r l y M5~ 1)76, ~ro’r RAAF
L ,~~~i ‘u- -i b~ r r~ r ARDu pilct5 i - -J iT C a .I i g a t c r  for a total of 5 .0 hours . i~~t o
ir ,C , ds3 a t t e e bou t nualya t icr e~~ei -

~ I t - b  and two hoL~ro of gener ul fs,i”g 0

~o’;e: 11 phu~~a -  0’ l . y l r i q t r u in l ng .  A ‘ , r t t - e i  t hree ARDU p ilo ts  e~~,i luated Ice
51 tcr p par ~j: h C aLt  It’ car r ying out continu tion trainir g a r - b  ot I~er fli g ht tou t s
n j lr .- n~t ft A u  31 c i  ~u t U to t ~I u t i t- O Ut  10 hc~~r • Th e cock pit ‘r- ~~nrat re

• r e iur ny t asts a .~tt ~~
5

u 

~~ ÷ 1  Celsius .

P r c a i : Ofti~~~r , lie Pt: ject Officer was a qualified Test PIlot a t H

~rp r .~~~- ate 1~ m O D  fI ,~. r-i ~ h~~~. r •  inc hding  S t- cu t  20 Hou rs  on A~ rtrai’-er ai rcxu fl .
• be - . 1  t c r 1 n - ~~ - jr p i t .  :‘ :pp i I t  ~~rc op~~ tnd equipment from Caribou i~ r c r - ’ t  ard

ra i l  r e t - i c  . 1  / c rt iod Out  3 p ir intiute tI ai m g  junp .

T E S T S  N A S E

T h e  ‘ i l [ n a r r q  tests w e t i  cu r  r~~ed ou t :

fl i r - j r ~~~~

I , D. ’m ~~- m: 1 1
c , C - 

~: i: .il i ‘ i _ i  t h  S e t . Equrn ent ;

~~~. : ‘~F~ 
t i b ij i t ,  ~ : th A r c r  t ’  i c ~~ p it  and Fiy ing T~~s L :

~~~, 
1.1~~~~~r r ~~ A~~i t - ,~t t  S- , . t ni on ; ,t ’ - j

‘ . ~ t :pp irn Ir i~~i u ,

RE5 ~~L T5  0 TE5J S

~ u~~ .rnn rac ’iute w:i s f ir r l y ejc~ to dun - f  tel - ini~~~il e .rv :ierce.
A r e s ~j 1 s i -j  ‘ I C -~~~ no’ S arm covet on ~n psir . cr up hs 10 to 1 3.

10 , ~~~~~~~~~~~~~~~~~ - I - c  ~ajcr i ty of s lc : r r rs  found t~~E f . - t e ’ . t  ~ onI. r i ’io~
v - ‘ rracs u . k 1 t ~ sII~~~~t J ~ ~~~~~~~~ E t r ~ :uc ile as posi t .. or~-

I C CI  1 .ri re r u i c i  ~ ou l i v  to t a s t e  it . F u r t h e r m o r e , it was rnss~~r i e  to
nj . :e Intl ~~~ i u j  ta r i ’  t i n  LurS ic i t -  r fl In le r r E ed l it e  P O O l t i O f l . If t ’- e
Lo c k . ml c I t - f t  ~n sir-t i p o s it i o n  o’. her t -i’ - f t c  fully locked po tix t i on ,

t i - -c u ’ C rower p r t nt  C 0 Hut- I Ii would  r r tv a r  r abl y release the buck I e
- r s m . fn c ’u rrc :t l o c k i ng  w a  not I s T s  aLviO u s and on one occas ion a ’

c rv~ s :n r ‘lrsro ~,cred ‘ i t the inco rrc ct condi t jo existed 5L1 le str inbi n5
j n t Q  it i r if I u forn f i gt - t  . It this irroti rice the buckle h~ d rema ined
t i E, ’ l; r.e~ w n I it  no P . - r-i o r  Hod tt -C it c r i t- t Various stages m~ p.i r ti r i  rd
c r- cr p io Ii 1 . ct ~tng iv’ TI cs in A ~~~

.

~~~‘a -~~~M iu- ’ro uti tc t . For correct donning , t e two th iq ~ straps V - n r c

ru let e t w e e  t I e  legs , thence Outs nti s to the a p p r o p r i a t e  side  Ioops nd or ross
r i  i i’ t, c kle s . It was possitft to inadvertentl y cross 11-os e s t r i p - .

/an  I t - m v
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as tney were pulled between the legs and subsequently attach them to the incorrect
buckles. Because of the remote area i’ whic h the crossing took place this error
was difficult to de tec t .

12. R ipcord Hardle ~~~~~~~ bit h tne parac hute correct ly ad justed , the r ipcoxd
handle was situated approxim ately or the left hip as shown in Anrex C . Airc rew
members who wore the parachute experienced moderate diff’icultg i~-r reachi ng the
ripcord handle with their right hand. T h e  degree of difficulty was dependent ~ r

th e combination of ce r ta in  body dimensions; waist , arm lengtn and sitting uciynt .
r he mos critical combination was determined to be a person with a large sittirg
height and waist measurement coupled with relatively short arms.

13. Walkin g. Wt’eo the Harness was fastened and adjusted , the lower h arness
straps cra c ed the inner side of the  thig hs and made walking fair ly difficult.

was ojercome by either leaving tk e Harness very loose or leaving the lower
‘ar ness straps ~-‘f as te ed. If t ne lower straps were left , ‘- f as -t e -ed ,
be Held to prev ant tnem from dragging on t ne ground.

Dofc x n~

14 .  Sli int difficult y was expe riu cei in doffing inc parac’ute harness eve”
sinae:  ideal connitiors. Sicr~ificar t pro : lem areas are covered in pa~ agrap s 15
and iti .

15. Harness Buckles, The parach ute harness had two buckle attachmen t poi— ts
and was therefore a two-point-release system . The harness buckles were fain 3
diffic ult to release wit ’ either one or two hands. It was easier to release
each d~ ckle with the b~~ fl~~ of th e oppo site side (ie releasi” y tne left cuckle wrt

t oe tig ht Hand an d vic e v e r s a ) . Two actions we:e required to release each buckle ,
tre first to unlock and slide tie lockxn~ bar upwards and tne second , to separa t e
the two componerts of the buckle. T ne releasing proced .re is shown ir Annex 0.
Care bad to be exercised to prev ent accidental rclockinrt of the sliding bar as m e
hand was moved to Twist the buckle apart . The buckles were diffic ult to release
at night when they could flO t be seen and up to 30 seconds was required for t-- is

operat ion .

16. Harness Routi ng . When tns harness buckles were released , t he lower
har ness straps fell away , but h u’- g from toe side loops and did not easily feed
throug h of their own accord on every occasion . Annex E shows the lower straps
hang ing from the s ide loops.

Com patibilit y with Safety Equipmen t

17~ The paracnu :e was Worn wit sta ndard RAAF f ly ing clothing ari d Air trai er
safety equipme nt ., Tests were conducted both wit - and without the RID lif e
Preserver Vest Mk B fit-ted. The parac hute h arness was placed under the lobes of
0 tn e lFe preserver vest , when it was worn ; this allowed inflat ion of tb~ v est
without re~roving the nar~~ess. However , wh5n the harness was worn in tnis

~r- a r~~ er i ’ter 4 erence between the harness ard the lir e prese i-~ e r lobes compounded
the di’’ i. ~l’ y o’ releas in:J t ” e h arr’ess burk ies  (see para i 5 ) ~

Con poticility wit ’~ A i r c r pf t  Coc k pit ar.rj Flyin g Ta s k

l e  A ir ’ tai”o r was equipped wit~ two  non—adjus tab le  sea t s  w°ic ” bad to
be f~~~

t t e d  wlv’ a r an ge o~ d xffere~~t size seat cushions and spacers to accommodate

/di ffere”t pilot
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ni~~ ere~ t p ilot sitt ing hei g hts. Tn e rudder ped als were adj~.stafr’le fore a’-d

a4’t th :c_ g h a range of 115mm . -

Control Column/Thigh Inter forerce . The Slimpak pa r a c hut e  allowed an
irc rease tn legroom compared with t i e  standard Flexible Back parach _te. Or

l ac t e r  a i rc rew  who bad the rudmtmr r pedals adj .sted fully forward when usl ’g t i e

Flexible Back , the increase it- legroo m ba~ the effect o~ lowering and moving

rea :wa rds , tie knees and thig hs. This in turn reduced The degree of control
ccl~ mn /thi ,

~ i-terfererce . This is show - i A n’- ex r . 0 smaller aircrew~
r u e  i c ” : :ease  i” lent-oem debl a ’~ded a ‘-Ore aft ad2i. st’t-e~ t of toe rudder pedals
(.abo~,t 20 t v ” ) .  Howe,er , fo r those aircrew woo bad :ne r ,cier pedals acj,..stec
fully aft when wearing t’e etandavt Fluxible Bac k the increase in legroom nea ”t
toit m e )  co .imi -o 1o -v~e: ob tar~ tjjl t udjer pedal ieflectio ’ and rake. This

a~~’ezteJ those aircrew wit h a b,.ttoc k to neel lent-tn o~ less tn~~ about ‘01 5
1O~ 5 mm (aprir oxirnatel , ~2% o~ pilots).

20 . St-ct-lie: and I- SftL ,mcI Panel Dimcns~ o . T e  mo -ic aft position of i re
airciew member m torso w”en wc aC:~rc t ie Slrnpak ct- cul led in ~ r increase in t e
sbc~~ldcr to instr ument pa—el dim~ nsio” . Ttii s reducco t’-e accessicility or

in str ument panel ~o~ n tea switc”Os an-i controls such as t he  rudde r  trim switch ,
compass headin i selector , radio controls err, Ai rcxe w wirn s”o:tcr arm s
found it very diff~ t- ult or inponc~~rle to :eanh some or all of these switches and
controls when the air - craft i ort ia m c m i  t -a ’~~css w as locked. T nere was also
a reduction in the accessibility of the tnrottle , propeller and mixture controls
especiall~ st-en they were positio”ed rear tncir respecti-t- e forward travels. T’-e
accessibili ty of the tn ro t tle , propeller and mixture controls designated for tne
starboard aircrew stat ic’-  w a s  slight ly worse  w hen u sed from t hat station than
t ra t o~~ tne por t con’-rols wh en used ~rorn t h e  port station because the sta t ions
w e r e  t-o~ ide tical.

21.  Co mfoc: .  The lateral c u r ia t u r e  across  tb~~ ra c k  of the Slimpak
par a c h ut e  c o t - f o r m e c  more to the s-r ape of the a i r c r af t  seat  bac k than did the
ro u ae d s napo of the s t a n t a r i  Flcx idle 5 ack p a r a c n m t e ,  T he  Slimpak a f fo rded
g r e a t e r  s ta~~iluty and a l lowed t r - e a i r crew member t o  sit more square l y’ an d
f irmly loca ted  i’ ft~ sc aling pos it io’~. T ne  des ic n 0” the Slimpak was suc h

~~~a it requi red the weare r  t o sit o part of t i e  packir rm . It ; the Ai r tra ine r ,
this had the e ’ Lct o~ lifti~~g t~~e w e a r o r 1 s t t - i s n 5  r io-v of t H o seat  cus~’~~o

nd conc e—tI a t ing  his t o r s o  w e it - nt  solely on the t - n t t O~~k~~. Tb~ packi’- rT b e t u  ~
th e w e n r e r ’s shou lders was  s liubt l~ t hinke r  t ha th at bC n int - ‘is lower b~~:~~ and
. : o i i ce r  ~e r y  little sj po rm in t ne  l,cr-bar area.  A f t e r  abc -c t  one Hour of fli tmit .

so: eness w i t’  felt i’- tne t ’- in -’s ,a’td I “bar reg io ard - imo nes s  was a ppare
the d . t t o c k s .  A f t e r  t h r e e  bO u t S  of strain”t  and leve l  flyir ti the  pain and
‘ ‘rft e~~t H aj  inc reased  to a modera te  level and s ta r tec  to infri~~re o’-- the
‘lvv g t a s k .  This was  eoidon:ed imy a de ter io ra t ion  i~ ~lvin~ accurac y ani
“- e ’ - t al ale :m ess b~’yo’-d :at n-or - i ll y a f t  r i b ted  to derra d.s 0

22 • ~eat1’--: He~~qbt , T ne wearer sat o pait of tb~ Sh1~~pac  E,araci . me at -a
tn~~s e f f ~~tt i.  ely ra ised  his sea n ’- h~~iiiit t~ about 20 rem . Seatin : b eiti-
c o _ lb re adj~~sted by ia:y ini t i e  s h e  a-b q . a t ity  of m eta l  spacers  an- : seat .
c’jst~io’-s. Howev er , i~ the a i r t - r ew  mecber 1 s s it t i’ i  hci ;t ”t  meas urem e- t

~t t O t -~ t o hear t  din cnsior ) r e qu i r e d  the use of o~’e sea t cus~~iur on ly w~~en
wcari ’~ m e FlexIt ack par t_~~~me , th u- re wo~ l’t m e t-o mean s avail able of  a

adjusrne : ( 0 1 - er t a n t o  remov e tr’ e cushion entirely~ and t-is
wouli resul t  in a decrease i ’ - iva i lablu headroo m .

/~1od ified

~~~ ~~~~~~~~~~~~ —-.- -~~~
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M o d i’ i e :  A : r - : :a ”t- Sej t Cushion -;

2 3 .  Ee se ~~ toe pronlori ’s :aised t ry  lacK of com fort and hen room (see

~ , iras 2 and 2 2 ) , a rew aircraft seat cushion was designec a’-ci no’  - it ruc  ted at

~~ DU . This r~is 1o was  L aser o :e sta’-da :d alrcra ’: t 3pe r,.t w l’. b a cc:  -o~~t
to a::o modate nr’e lowe: part o~ c-r e Slr”pa~ o’- wh ccn thr e w e a r e r  sa t . The
uasi~~” of  t ‘- is cusnlo is shown i A~’ e x  P par~e I and u- -i ac :u r i i C ; t - ” i O O  Sh0.~r

p l u m e  ir ~~~- El air rr a ft i- A - ’ e- G pa ge 2,

2t- . Cusnio: Fillin g. Tno mo;itit ceo ct - st -b ”- “ilii g was m a l e  Ou t of a low
de sit~ “oarn : uboer be:a~~se t e n ~ he t  dens i ty  n- a r te r ia l w~ ict- was i equir ott w35
no: rea-iily a..ailable.

2b. ieatirj Heig nt . e 1.C Io alloweo a decrease i’~ seating heiqt ’t wtle

compared with tie sta ”uarJ snat :ust- .ion ann t i - is eff ect is show n on a double
e x p o s e d  p~ oto~~r a p b in An ex S pa t e ~~. m e  seat. in.g heig~’t obta ined wit h  the
S limpa and the  i-ed i f i ed  c u s h i o- - e q u a t e d  ~ ery closely wi tn t n a r t  obtained with
tne s t a t - b a r d  Flex lba-T k and standaru aircraft cusnio (all o r t ”e r  seat  spacers
remainin g eqral~~.

2- . T h igo Support, the modi 4 ied sea t cushion allowed some increase in
tni gb 5uPPOlt , 2ut r t ’ ris w as lim ited due to -.me low densi ty  c~ s _ ion filli~ c -_ s o d
ipa ra 2 - t ) .

Modifieu 5li~~~ jk

V O a r in g  the invest  i]a tco  a Slii-paI~ pa t-a :  hurt e was mo t i fied by
t- ea ; r q u a : te r r  Snnpoit  Con-ma -- c ( H ~~ S C )  i at- a t r t et - ’ p t  tO O erco--e the pacac’ -u :e s
10 i~~~~~ ricE, These m oji f ccatio’- s ij l u L e c -

a, t he  fitrl g of a t, - t - k release b~:~~ie ~QRB ).

e. nodi~ yin : t “e l o w e r ‘rat-fl ess s t r a p S  to  a rxe c le’-g t h
w it h  nO ad~~~ sli-e -

c. ‘ct t i ’ t- a nJ ~s t a l t ,Le _~- p m m r “a t-’- e~~ et : a p e .  a ’-o

D. extendi ’g t”e rih oor:: anole positio’- o— a let- rn

of ma tercal w ’- in” w a s  at’ bet- t o mt - c  fl ,

A pho r o g r- i rh  of  t he mcd i t m e c  Sj,nrr :-L, is uhn~~” j n  A n - r e-.- H

25 .  A s s e s s m e ” r t  0+ Modi~~i:ations, T ne modi f ied  parac n ,~t m- was  fitte tt to
~o ;  large aircrew at 1~~T’3 Point Coo k, f” r ranoe o ’ a d j u e t m u ’- a rt ailable w a s
i’-aaequatc to allow correc t “itti r- t - to all 01 It-e f m , ~ r al Ic r e w .  T n e  addit io”a l
piu:e o ’ material~ ‘o  whic h the x~~p u o rd  hand le was a t t a che d ,  passed Dc -c t’- e
5AR B E radio unit it- t he  life ves t  nock~~t an d caused t e  r i p c ord  b- u-o h- ’  p r ot : c r ,
Impro ved relocation of the r ipco:d h andle would require the marufa c ’. i t- C  O~
longer r ipcord cables,

Dropping T xials

29.  Dropping trials of the  S l i” pa~ parachute  w e r e  c a r r i e d  out t inder
T ennn iral T v  est igat io’-  ( T I )  1 7 , Et’a l-j ---atio of Slimpack s t y le Pa rat hutEs for
A ::crew Use in He l icop te rs ,  The more  per inent fea tu res  of t h e s e  droppin g

/ ri~ ls are

~~~~~
,, 
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a no :ai” iru c -  p a r a n  30 ‘~o 32,

30. ~~~~~~~ ‘re 5Ji mpa~ was i n i t l alir f~~n : e d w i t h  a 2 u  ~ooc 
(v .8’ is

d . a me te :  - :O~~~cal  c o op: tna ’ was s_pp liea w i t ’  toO pati~ d i n  the ~ii~~t two drops
we r e made w i ~ 

n this -c anopy. T- - 0 fl i mpa k was later ~itte’ i wct t h O  R A A F  25  ‘oot
d ;a m c t e :  ca opj w hir  - was  to Lru: oni~ s t a t - bard a~~d all s.cseque” r d r o p s

w e r e  made w i t O  I— is t -a o p y,

.31 , M o d j’j c a t io ns ,  To ca u-r fo: h-s low s peer tJa i t i’ ude arop s w hi ch  migr t
cnc _ . ‘corn neic:opte:s m r s Slcrpa~ was mod ified i ’ a effort to re duce time to
c ull dep l~ y’me ’- t and ~ei-g - m  lost, T ese modi 1~ c at ions were toe additiob O~
pac k ope”ing elastics a~ d a a ti squid l i e ,

32, 5_ ~~~~~~~ o~ Dr~~p A summ ar y o’ t h e  drops is s how n  i— T a n le  1. All
drops were ca rrieo o r t  f rom 00 fey AGi ,

r - —----—

~~~~~~~
—-

~~~~~~~~~~~~~~~~~~~~~~

—

irop No Orop A i r c : a~~ n-cud Ca Opy Mo d e T ime to f_ l i  Dep lo y
(secs)

a ’ t: d ’ -

_ _ _  __-. 

0 3,0

2 O a ’ o ’ a 12 0  2 [0 .a l ~ Nil 1 ,~

3 Dakota 90 , 
h ’ . - : Mn

2 
- 

Oe’o a ‘ 3 : 2 - Y ’ RAAF N_ i  - 2.~
5 ~~t :oq oir r0~~~~2-ht R AAF t N ~~i 3.3

T : c q o i s  1 ~O y c~ - RAAF Ni: 2 , 3

“o , e r  2 RAA t N~~ 5.2

8 Ito: oma c., c 2 ’  - PAAF Ph:t- Elasti :
a :  A n t i - S q,.::

3 ltO:r Ois I ~ o e t  2-i t RAAF A - t i  Sq~~i-d .0

10 It a g_ ons o :  2.~~
’ R A A . 1 F a:~ El ; i s t i

~~~:ot’.~~oi5 2— . ’ R~ AF .1~~~:k R~~1uasc 3.2
Her ’ cas

‘ ‘Y ,~~qs -  OF 5~ 0fl5

D t ’ ftdt -T [rJ OF RE-id ft-

O on n in p

~~~~~~~~~~~~~~~~ 
hi’ awkward ~asrten i t - -m opera t ion of’ tb~ ‘arn ess

hut kles was not likel , to  cause .‘ due problems n[ -:::ause the parachute is donned
orlor to boar -orb : t”e aircraf t , At w o t s t , it would cat-se a siio ’-t delay . Tre

~~~~~~~~ ‘ t ~~mc nn o n e r l I r u” w ~ 1 ~~~~ to’y t u ’ ucCEr - ’ -ib l~~. 
T ne possaciliti-

of :ncomple ’e l o c k n n g  0~ t~~e ha rness b u c k l e  a~~d t ha t  ~~
‘- COuld easi ly be

ov e r lo o k e d , c o i ld r~~sul in a f a t a l  a:cide’- t , i~ a” uL-~i - d o - -r- e- -t was subseque ntl y
a c t  e mpt c ’ i  i f li~~-t • u - ’ a : t ’- at i r:omplete locking could easil y be achieved
a - d  was rot 0uvio~~s was

/34 . ~~~~~~~~

—‘ ~~~~~~~~~~
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3 ,  H u : ’ - :sa, Mir- .- o , . c .  I~ t”o  or ess was c r o s s e d  b e t we e  t he  l~~- ,s. it

WO _ id t o  e: , lm ~~t -l . 0 : ] .  a c  i ’ -j t - rg  t o  ne w e a r e r  ~s qennt a ls  ~f th e par achute

was s6d . As nt was - a t  o tv i o t - s  w e -’ C rO i rs in g o c c u r r e d , this aspec t was
uns a m i s f a: t oly , T he na r”ess  ~~‘o_ ’ 1rt Oe modi fied to pr e v e n t  inadvertent crossing
and poss~ rle inj u r y ,

3 ,  Ri~~~~~ t-~~~~’j j~~~~c , —~~~. A ri pco :t- h a-die s o~~ld tall easily to  ban d
u’--der  all Co d c t i o s - J”dnr ideal tond i t ions  the r i pcord  t-a”d le or ft’s test
pa ra : b_ c e  was som ew ’- at di f’~~:At to reach. Under emer ue rcy  co’ dit ions of afl
acc al aba do’-rr u- t , cme sit .~at io”  Lot- id be cornpo..’ded by dark ess,  f r o z en
I i’ gec s or no - amen t he ba rr ess o c rc  w e a r e r  - s body, to an exte”’ w°ere
Ic ra t io r’  of the ripco:a cot - ia  be de layec or may become impossc r - le .  Delay in
locat ing th e r p o:r o hand le t od d na~ e f a t a l  co nseque -ces  w heteas  not  f iding
it a: all would mak m dea t h  a c e r t a i it y o  T h is .  ne re~ o ie,  was unaccept able a~~d

m s u-sse tial be fore tne paracb..~te could be safr~i2 introduced into

~~~~

3n . ~a 1ki~ 2 T h E  - :ase 0’ waU<i’-rt w Ith the kalness straps loose’~ed Or
wa s sa tis f a r ’,of t ,

Do -

~ a : ’ - e s s Bu:Kles.  ~~~e c-ft ~cultg in iel~mas it- - t tne bar”ess buckles ,
O~ C~ 1” 1t-C~~l :o” -:it:o S, mee ’ t’ - -r ’ it- w l C  speCie of g r e a t e r  t a ’- aLi O t

t O  ,no :s , t n e  w c a : e r  w o , in be :lra gce rt 0,er : e  ~rO~~~d or w a t e r  fo r  a
co- s ij e r an ie  per Ion, This o c r c o :  o f Jr ag ni”g wo _ in be t - xt ended because t ’ e
‘- a: ”ess ‘ ai ‘ wo bu:k los w ’ t-~’ t o ’ - nan ‘ i b-c re l e a s ea  to c o l la p s e  t ” e :a”opy a d
h-ce tne w e t - t e l ,  T h u- :stin- -~~C: ~ in_~~ ‘ i’- d 13 re l ease  i r e  ‘a r ess i t”e
w-uu:er  was b~~i g  or -~ red O~~~~is t  a: k w o _ l o  Ce ahO~~’. 7- ~o s e : orc s ,  I -  w ind
s;-ueds ~~‘ c r e a t e t  t b S  a co -t 20 n~~o’s , :tra-: :i”13 atross rou-c t e r r a l’  :o_ 1:
qun~~~l~ ih :apa mi t et e th e wea r er s.- :’- t t t  the tas k 0~ :oleasi’--g tne buck les
maj  b eeo~~e im rossmn le. LiK C~~5e . Lic in g  n r a  ~ eJ f i r e  dow n in wanes toulu
qu1c~~i. cisa :-le a wearer be~ oce -e ‘an r e l e a e e i  i’-sul~ It his was c o ns i n u ro - r t
ic’e1~ eve r  wi r an c’’je ed s x ~~i a l v e s t  ~, Oc her non di tio- s w i t ’ -’ w e r e

likely to de lay  a r n e ss  ::- lease w e r e  h ’ ’ k & t - - ç w i t  f l - c ’ - 3 ~loves~ “a r ’ -- c - s s
c t- :k i e s  C ir t u-~~~n - J ~~’- he 1 f !a ’ ed lot -a s  of t he  l i e  nt a ’d  i J ’uiy to ar-ms
or no dy  r ecc i - . ec d ri”~ aircra ft ana ”- t o~~ :

‘- ‘- or O in-pan : wi’  :~~ e : troL’ ct.
h5 

~~a r ns s s  bj ck lmn ~ we re  ~~ a :cpIe: lm - and m ,,st be r r p laced  C , a s~~ste rfl

ca pable of being o p e r a r e d  sc nlo - a—d ed l y wit” eichn : ‘a ’-u- r i m  wml l  allow
qu ick rei case under all ,:O dbtbO n s,

38. h arness R cj utr, nu. ,  Oe:a~ se t-e lowe r ~ -irness scraps u i :  -- 0i always
posi t ive ly d isengage , t he r e  was a d iS t in ct  possit-iii t t- a ’ t he  St  t a p s  f ou ling,
In t O t s  ease :‘-.e w e a r u :  cou ld be dragged in tne ur r ess even w it n  t h e  “a r r e se
buckles  re leased.  ‘H15 was u’- sa t is f a c t o rv  and t h e  s t r a p s  s QuIrt c nodificu.
iH

~~~5 mddj f i ca : io”  would invoi~ e an r~~tens iv e r e - - des iun  of  t e  ‘ a ’ ness
ad jus tme” t a”d rou:1 rr

Compat ib i l i ty  w i t ’-  5af e~j_~ g~4p , .~~

39. It was amrsirable t o be a b i t -  t o  inf late toe  life p rese rve r  ve s t
wn ile w e a r l ’ -g t ne  p a r a ch u t e  ~ai’-ess. 

‘‘IlS wot-id allow ‘oc  ~odt- to be supported
w’-lle :i en m i n g le -- e n t h-om be pa r a c n t - t e  r’~aa t a r r i e d  oUt , should ft oce - ,r d r h- - t
e~~t t j  f o w a t e r .  ~~ e inter + e ro nc e  of t ec ’ of the life preserr .er  v e s t  ~ it~~ t ” e
harness  bunk les  was u sa t . i sf a c t o ij  an d s”OulrJ be el iminated b y rroni 1 ie at io” .

_ _  _ _  _ _ _ _ _ _
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C o m p- , : i - i i i~~~~w i th A i r c r a ft  Coc k :~~~ and Fly ing Tas k

L o’ - : ro l_ Co lurn’- T i~~~~ ! nt e r c ere ’~c e .  The ir c rease  i’- leg room and decrease

i’- Cont rol :olurv - ‘,ni3 ’i i n t e r f e r e n c e  for  t he larger aircrew w ”en wear ing the
Slrnpak. . was sat Isf art er, . How eme r : for toe smaller acrcrcw, w a  could no
lo’- qe r  au ra l- ’  ‘t-ll rudde r  pedal ~ef lect ion a~id b rake  simultaneously ,  the increase

i leg room was u acceptab le 1 ‘“iS Case the  a i r cre w  merr rner could no longer
exercise full c o~ troi oi- er the a i r c ra f t  u’- der all c i r c u m s t a n c e s , wi th  obvious
fly i’-g  s a f e t y  imp l icat ions,

2 1 , Shoulder t o  I” s tr ~~men t Fa”e l Dimension, The  reduced accessibi l i ty o~
t~~e c o ’ - t r ols and s w i t c ’ - a s  was un s a t i s f a c t o ry .  However , if t h e  use o t o e  Slinpak
was r e st r i c t ed  t o  t :Ose lar :er a i r n i uw  w ho s u f f e r  con trol co l~ n - / t n ign
inter ’eren:e wOe” t-si’-- : f t-c s ta”dai c Fl~~x i c a c k , t h e  reduced accessibility would
hot ce  as m arked a”rt w -lle still _ ‘- sa m is~~a c t o r y .  f.’o uld be acceptable. The 4
reduced  ac:essibi litt would no be as marked  c c c a ~~sc the lar ~er a i r c h e w  i”voi~ ed
wou ld,  t h eir “a t u re .  pr oirart ig ha a a g r e a t e r  f u” c t io na l r e a ch .

22. C o ” f o x t .  Because  ‘h e  la:k of :on~ ort redt-cea flyi ’n accurac y and

me ” ca l t - l c :t ’ - e s s  a ’ ‘o r  about one nour .  the  a i -i i l t y  o’ a st u—1 e t pilot to aOsO: r~
y o w l e t - g e  af l t -  s~~il1s wo~~lni Inc re t ln t ien t . T h t 5 w ,~s u’-’s - itis ’acto r y for  a t r  ai’--inij
a i : c :a~~’ . A l m - - t t a t i O  1’- ‘lti’ ~t ti”- e pci nC- t ie w O t - l  heed to  be irit -osCo Or

the s’--cyts w e i  have to L~ a c c e p t e d  w i t  a low e: lev el c i- expe rtise at t e
e’- r t  0’ h-c it m i t  i t 1  :nmc ’ - i ’ -.-t . A l te r” at .’ - sly - - o leve l  of con t- o r t  c o u ld
c c  i—’- p r o i e d  by t t- C ~se 0’ a ~~fl ‘ifie a r  rcra ’’  C O R ’ USniOr ,.

23. Seat i’-  : He i t ~~~. A~~r c : e w  w i t h  a l a r g e  s i t i r co g  b e~~tjHt ma y not be able
to  a c h ie i - e  a :oT : ect  scatcn :: - ‘ ej c b t  w It h  t h e  ra” :e of Seat cus ions a’-d spacers

a’i aila::le w - i le wuati” t ’ e  S l tn paf  . A c e r  I ‘ic’- tne or 0 onlen i’-vol~~ed 1”
a re ra t  i : at- a coo mj s e ] t i n3  H Cc~~~r t . at- c”~~~ease t” e 1’ cl - to --ce of’ ca ”Opy
s c r a t c h in  f ro - t -  -c inicts wo u lb  n roc atc ly o c c_ :  3~~is was nsa c isf a c to ry  a”d a
“0di4 ieo airc: a ’ - sc at : t- s~~ iO’- s hO t - I d  be ~se : t’ , a i rc c  -:w w l :  a large sit t cnt -

necg — t  w -- en wear ing  “O nil- Ida’

M o~~1’i0j A i r : ra 1t Ea t  Eusn io

‘f- ’e n-o:ti’~reJ seat c- .s- -1o ten lard :“e sCS l - : -el :: ’ ’  piot It-ri ,
increase ft t t - l i l t -  s.~ppcr :  w a s  ices h-an nux p nrnte d  beca t - r - e o~ c t - r r  l~~w d e n s i t y

~illi ’- -t - use-c . It wa s re n-o arn le to  expec t a si’n- i f i ca’- t c” : :  c ase  c” t’ igh
suppo r t  r ’ ~~~~~ re ‘rOrl if Led i - s -- ia-V s H ave a nigner dens i t y  fi lli’-g a id  tnis
w o , ld Li -prove th e ic- i-el 0’ 0rn 4 0 1 .

MOdifiEd Sli~~~~~

:5. Tb C li’-i:ed range of adj s tne” t wo uld  mea” (i~ eff ect ’, h-air e~ nh

parac ” _ e wou ld have t o  be moui f ied i ’ ti, i- cu a ll,- t o  ‘ ir. t he  w ea rs I  , T h ~~5 w a s
co-’ s irt rc - re d imprar ‘ i c a i r  ii’ c a c a -  se o~ ux pc ’- se and a lso t ‘e likcli ”co n o f n.un-a~~’-

_

t o  t ne  parat b .,te h a r ne s s  ea ’ “ iTe it was rn- m o r t if i e d .  Th e  p r ot .  ud iog  ang le
: ç ’ c o r r t  ha -Li e was u ns a t i s f ac t o r y  but could probably dna O V C : Z O ” e by

t L S ~~- 1 ‘t h-i’ narnile a ’- -: le’ - t t ” e  i”-g t ”e  .V ta te r ia l  ‘ 0  w i ~~” it w as  e ’- - ache d.
T i g  w i l l  n e e e s s i - t V j t u  t ‘it n~~- t- ;a c:u r - e ~ f r ipcor rt ca bles  w ’ ir w e r e  Ic t- :er t~’a”-
h-c nta ’ - t a r - c  cab l es h- t t ed .

/D ro :  i , Tr ia l s

_ _   _ _  _ _ _ _ _
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Dropp i” g Tr ia ls

46. Altno ugn all dropp ing  trials were success’ul and satisfactory , the trials

cond ucted under TI 517 showeo tht -t some improvement icc ceployment time and ,

co nsequentl y ,  height lost was obtaireo b~ incorporati ng pack opening elastics ama

a~ a”ti-sq uid lire. It is highly cesixarnle that tnese modificat ions are
incorporated i Slimpak parachu tes , if tney are designated fox use in RAM’ CT4A

A ir-trainer aircraft . These modifications would allow maximu m s a f e ty  if the

parachute was operated close to the ground ,

CONCLUSIONS

Unacce ptable Features

47. Toe Slimpak parachute , as tested , was unacceptable for servic e use by
the RAAF in any aircraft because of deficiencies ii’ design and operation of th e

“arness b i-~ckles and also beca use of the remote positio’- of the ripcord handle.
The Slimpak was unacceptable for use in tu e CT4,A Aixtrainer by aircrew with a
leg leng th o~ less than abo ut- 1022- 1 035 mm (10-15 percentile ); t n e o v e r r i d i n g
factor was the inability ‘0 appl y full iudder and b rake simult aneously. The
following ‘-o -~ifLc ations a’-d procedures were considered essential and snould be
imp lem en t ed  be fore the 5limpa~n would be acceptable for servic e use. V

48. Harness  Buckles. The nar’-ess buckles were unacceptable and must be
rep laced by a ~ystem tha t  would allow the fo l lowi’-g :

- 
a. ~~-~ ck release under all conhli tions (para 37);

b. 3in nn1e~.babded ocera tion witn either ba”d (par-a 37); -

Could not be set to -u dangerous conoitior (para 33 )r and

d. dou ld pr o ,- i ie  Oidv iOu5 i’- J inat ion when the system was
corro n t l-j lockeo or u ’ locked (para 33).

~t9. Ri pcord Ha dle Position . Th e remote position of the ripooro handle was
unacceptable and rust he ro’-posi tio-ed so tnat it is easily accessible under all j
conditions (para 35~~.

ED . Acrc r€r w Lirn Ltatio’-, Once modified , use of the Slimpak by aircraw i”
the Airtrai rer must be limited to those am— crew who can app ly f u l l  r u d d e r  pedal
de flectio n ~‘-d b rake simultaneousl y w h ile wearing the parachute and at the sam e
time correctl y strappe d in m e  fly ing position (para 40),

Unsat is fac to ry  Fea tu res

51. Jr addi tion to the modifications in paras 47—50 , it was highl y
desirable that t he fo1loi .~ir g features sbo~~1d be impte -ented to make the SIimç e’
s a r i t - f a c t or ~ ~or ii r r : r - w  LIg e on A lrtis ine r a ir c r a f t :

a. Har ess Buc i-les. T he harness buckles should be modifieo to
inc lude a single- -po in t—release s y s t e m  (pa ra 3 3 ) .

/b. Ha r rV e s s .

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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b. aat ,chs - The ‘ a m ass should be modified to preclude the
po s s id i l i t y  of injury to thc wearu ,- . The ‘a rnes s snould
be ~u rmh e r morti fied to allow c c  lowe straps to disengage
m o r e  rapidly and positively ( pa ra  34 ,,nJ 3d).

c .  Modified Seat Cu~~hior, Modifj ~~ seat cushions should be
manufactured and used i° conjunction with the Slimpak to
i n c r e a s e  headroom for large aircrew and improve c o m f o r t

(p a r a s  42 , 43 and 4 4 ) .

d. A i rc rew Lim itation. The Slimpak should be res t r i c ted
to  use by those larger aircrew who experience control
co lumn/thi gh i n t e r fo rence  whe n wear ing the standard
Flexibac k parachute (para 4 1 ) .

e. Modifications. The Slimpak should be modified to
incorporate p eck opening elastic s and an anti—squid
line (para 46).

3iim pak Re~ Deei g”

- i . Tne modi f i ca t ions  suh l bnu r ct uj  it- this section are extensive and change
the concep t of the Sliripak desi gn . The refo re , as modification of h-c ~ limpak
wou ld in- ’o lve  a re- - nen ign , this wor k should preferabl y be carried out by the
man~~~act u rer  (Pa rachu te  Aus t ra l i a) .

5]. If t he  Slimpak harness is re-lcs i ;oed to make it compatible wit’- the
A ir t:uiner cockn~~t an t  Safet y Equi t - ri e nt , t’ o n~ircrew li mitation ‘i entioned in
t a r a 50 woul i t o t aLl y still app ly, unless tt -e rreating -teo’rctry of the aircraft
was c a n n o t  t o  in tn lu :e  to re  a n t  af t  a t - i  v e r t i c a l  ad jus t ment . .

UET A lL
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ANNEX A TO
REPORT NO ‘I’I 556

PHOTUGRAF dS WEIGHT AND DIMEN5I0N5 _~fV
THE SLIMPP, K PARA C F-I UTE

.4 ’

Leng th: 1015 mm
Breadth: 355 mm
Wei ght : 8.28 kg

- - - - - ~~~~~~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Leng th: 1015 mlii
Breadth: 355 miii

- Weig ht : 8 .28 kg
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ANNEX B TO
REPORT NO TI 556

P A R T I A L  AND C. i-T L[TC A d [3d PL[ L O C K I N G

-
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FULLY LOCKED

NOTE: Locking bar f ull y down .
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P A R T I A L L Y  LOCKED

NOTE: Locking bar not fully down .

I
_ _ _ _ _ _  - --~~~~~ --~~~~~~~~~~~~~-



- -~ V --- - -~~ -- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - 

~~~~~~~~~~~~~~~~~~~~~

V

~~

--

~~~~~~~

— 3 —

ANNEX B

I 
_

- 

cL
1# L

~~~Tj1

F

[LEO

NOTE: Locking bar fully u p ,
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