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Preliminary results of the five parachute research
drop testa for the period September-October 1956
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tests covering the period October 1955 through
August 1956 are summarized in the Appendix.
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61M0:7;P? PRCK;RESSPC 	 c LLD PARACHUTF.
F.ESEAaCP paor TEST MCC:T/0 4,
(September-October 1956)

LNTRODUCTION

The thre-fold purpose o the pr,scbute roseerch prc , ram is to prcve the
fesibility of a parachute to by a tactical weapcp on the i .,rout,

to provida aircraft esea2e time for ail -burst tactical weapons, and to re-

place fins for weapon stabilization. Parachute sizes of lb-, 20-, 24-,
28 - , and 40 - foot diameter have been and are being tested to shop feasi-
bility for the laydown and the retarded (escape time) weapon system con-
cepts. Development - type tests are beinj, conducted for Organization 1200
for the proposed retarded version of the TX- 25. Tests of small diameter

parachutns (1.5 to 5 feet in dia7t ,eter) will be conducted to investigate

7.7 ,27.-; of pa:: - acte stabiliz.ation of finl:p..:3s :)cribs.

Th2 purpose of this report is to present preliminary results of the drop
tests coaducted durinz the period Septaa4ber-atober 1S:6. A brief sum-

mary of each test conducted during the period October 1955 through
Auswst 1956 is prcsented in Appendix B.

'4”

ri -ig Septerlbr aad October 1956, there were five tests made with para-
chutes in support of the laydown program. Tuo of these were for the
parachute research program and the other three tests were fur the retarded

, ers!icin of the TX-25 f7ode 2a Program). The t ,ost vehicle used for these
dorigne fur V:72 7.!.t 	 -.chjte 	 The2 	 is
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Pilot Chute Diametr
Deplment Mach Number
Deploynlent Altitude
Zir:. of Fall
-LermLna
R.cn.2.c

2.5-foot Guide Serfoce
0.77
3r,)6 fot
/3,60
102 ft/.,!e
2710 feet

The first drop of72.haseti of the Cod:: 23 program ova a successiU drop
with the exception of moderate damage to cne panel of the chute. Even
with the damage, the parachute inflated to its full second-at ,C diameter

and 3s can be seen in Figure 2, the vehicle was recovered with no damage
done. ihe failure oh the canopy was probably caused by, as in F,everal

,revious drop&, t!::e snatch force exerted upon the cnute to accelerate it
up to the s peed ef the vehicle. The deployment system 'itself worked vcry
well with no damage to ally of ita components. Figure 3 is a photograph
of the parachute used for RP-101, and shows the dam:wed area •as well 85

the general construction cf the canopy.

P.2-102 Test Results

Drop Datc
Vehiclee.i;;,ht
Parachute Diamrtr , r
Pilot Chute Diactet ,-r
Deployment Mach Number
Deployment Altituck,
Tine of Fall
Terminal Velocity
Rar,c

Septumber 24, l95
2433 pounds
24-foot Ribbon
2.5-foot Guide Surface

0.76
910 feet
14.23 seconds
9& ft/cPc
2,41if t eat.

This was the first drop to use a deployment bag with canopy ties as well
as suspension line ties. The purpose of these ties was to accelerate

the mass of the chute up to the velocity of the vehicle a little at a

tine, thus reducing the differential velocity between the chute and the
vehicle and consequently reducing the snatch load. The principle of

ocraticn fl that a certain r,mount of energy is needed to break

z7:-1 	 bt:tAacr. tfo.! tc 	 anAs 

tr; ,.:1	 to FIcAq 	 parao.ollt 	 dc:vn

	

rearwctd 	 en-::; of th;1 vehicle. The sate amount

f encr;:y 	 requird YJ bring the par,ac -iute u' to the velocity of the
)n the old am: the hew deployent syste:ls, ;`:at. in the

exists as several mailer loads rat -
her than cue large snatch load. Al-

houzh the system worked very well for this drop, the telemetry eid not

and thi. 'match could not be measured. There was no dam-:e to the

tho..7;;h, z1;-::3 the ci.15t 	 n=cernfr;1, at;

‘,) *I 1 ,<#.1.21A6Z1114
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IeLt i!!Laults

iir `.1hut, 71 inz,,iter
Dcploym:ent 1tzth NtZ:b.2'T
Dtployt Aitttu.:le
Tr' nf Fall

Valn%ity
ThInn,e.

2613 7 ,7r.,-!
ltr-ft)t Ribbcin
2.0-foot ,.;vide

5303 f.r ,..e.t.
72.15 secmn
11.0 ft/sc.

fa.et

re -! o:-:ort 	 ;t,1%.2-3 !4Itl -i the excr:ti,:n 7!:,,it a 2.z)-tect
it chute vac used instead of a 3.0-fent pilot e,utc. Fram, the obvics

:act(,)rs caus. isnz Cae line Stretll 	 appnred that 0 (the lifer
nt1 	 ',..nt-,,eca the parachute as and the test vehicle) would

be the mc.st lcgical to try to reduce. A rcthcd other than t i e can, trin-i
fer 	 use-u1,-: be to reduce tho 2iict elute BIZ?2, Stl thus hrive les!:

area 1:CDS) to 	 the rt.:Ain eannpy from the vchitic. This :,,,,,Moce ,2
and f7,,:a1.1:: re!:!.:nt 	 :-,:s!-.n!!! 	 enerc,y

tc or!l7 	 up to 	 th,:1 	 .":fter
cZ the t!..,o 	 and RP-29, it vls

Chc 2.-fnnt pilet 	 of the R1?-29 Cid rud ,,;ce the !Y. In-
the telemetry 	 .'.:or, s	 !.at 	 5:-.;±LC:1 lead tline

strctch lna6) nn the vehicle alsc was reduced. Th!ere !:-Is 	 dameza ta
the tain i.,arachut o this test aml sce the test: cencitions of tho tvt

	

!.'"ere idontical, it was surnised	 rzduction 	 the size of
!he pi.lot 	 -3tep in t'cie 	 t1'ie

st:7es
in Fl1,- ,:re 5.

Test ' ,asults
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at 1‘, 7.) 	 ;11tiC 	 the 'lac:: 	 :Ielayac drops froo
4&Q.!:1 	 :11tjleuh theXach 1-,...bcc was low.r than 1.01, the dyrAmic
17:;:"C2 	 net 4..	 1.77N 	 the 	 ,,Tz prer.ure c..btaOsed z:11
previc 	 1.0i 	 The test W 	 succosaftel with thn deployment

perfcr=ic: their c.:ut.iq very well. The vehicle :nada e
	:e!:( .,,vc2ocf.1 in very w:cd 	 nzure 6 to a

CrO;', Dzte 	 Octcher 2.3 , 19:6
Wc:.;:.;ht 	 2410 po=ds

Parachute DLIzzet‘::r 	 24 - Lot Ribbom
F;.lot Chute Diaeter 	 2.0 - foot Guide S'Jrfecc
Dop1y7:4-2r.t Y.cch 71=tr. 	 3,81
p:'

of 	 14.27 seco: -,:3:-
12,1r.ral 7 ,Lty 	 L3I tzisec

27?I fe ,2t

This ..vls the third test c):: t'ne Code 29 program. The rest as a whole
cf 	 c; :co 	 poiats: 	 (1) There war a%cessit-e 1:1.1rni7g of

C:- c2 	 cf 	 an 	 (Z) the vehicle•
lc	 there

or tc,nr .ia.

vc:z11.72.

-

	!::";:t	 "rsts" in A prcs2cc-
tIv.2 	 thr_r 	 t2 	 he fir: phase of 1-,:top!IL.

KF-132, r:rtc

i;r:.7„7 	 aitlue,e. 	 Mc
were 	 tr; 	 of

nnct7,-; ,?7: 	 Lc
';.211) 	 -;c 	 r 	 for tt,,,

U i6LA661.k
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Th 	 iavy shect La reaumc of thr. 	 parnh.:.taprL..,ram
the it pert:nen!: fnct dartved fro e„ich. dra7. 	 geo-
rlezrie dimensions of the p4tachtite system, tho deployawt conditions,

vt■locitiet, E;r..-ond rzrze, actuation times ad loac's 17:parted
• the vehicle ty the chute_ arc siven in the nhect. The sersebute
cl;.7..:enann include tho cerltructed 	 enmt,trie post , (::zea
ef ::,:‘,.3ce to nraa of elch), reefing line lenoth, and 	 pti: eutc

	

The dcoloent condLti, 3C 	 m'oer artd aitituda, st,
• au: times, ground raaite and impact velocity give the physi ,cal
characturistica of the tra,yectory, The three najor 	 a7%tch
loed 	 uaL,. ecend-tic open; Mocs, are tabuLlted to
• C:72 	 1Cld f31t by the ehicio.

PE!.7„VT(...;17:.

	 -Lrst pr 're 	 re:t1 -, ara:it. -.! research at
=a

	

: tIperati;:n, it 	 tllouFht 	 3p7eoe:

	

' 1 	titlee -a :'_ate,

	

mndc 1.oth 	 the dploymnt oyst.;-_,m end the test par!meters
no' :he cu: -,o-,7:es.

	

Lirted 	 C 17=.! a:11 the v:27iuus 	 ci d,ata that 	 re-

	

c.:2:van 	 e-valuatd fcr er,:h tent. 	 roct,e 	 Irtlt.::ie al: telez:erer
2 -aoLenaphic. ,."!ata, and tretecro1a0ca1 Oata, from u -b,ich all the
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('-) Attitude An,gie versus Tin.e of Fall (Figurf. 10).

Lon3i.tudiael AcceltIracIons versus Time (Figure 11) - a

, plot rhoutnif tte 1:7:11t12einal accelorans recoreed

vnh!cle. 	 T-no 	 ..*tre cl.“;51'2 1.. by (113

aeti ,)ns ef thr. psrachu3. 	 nct ftr. 	 ca.used 1.)y

the snatch lood, the second And thic by the firlt-ctsge
opening shock, .7.nd the last by the second-sta8e opening
shock (ilarachute disrecfing).

(5) Drag Arca ;.1nd 	 21:esaure vereus T.LN! (FiSure A2)
tho valu. --.5 of CDSbing coz.puted frcm the equation

r• , ;
E r

(Dynazio Pressure, lb/ft - )

Roll, Patch and Yaw versus Time (Figure 13) - plots of tha
rate of =etion in the three planes. The planes are fixed
with resrect to the test vehicle.
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Re-1 Uar:.!chvt 	 D 	 2') ft, Deployment ' ,:h Nttsber, MD 	 0.60)

This, r.Le firvt drop of the LLD progrim, wEs a totz.:1 loss to the vehicle.

The in-pound static tine cor,necting the tail cone to the pilot chute

puYIn-,t theiL chute out ol 	 pz.ck,,and, ele entire

cti ze ti21o7 :)cfor ,.2 t,1 vehiclo 772hcd tiO?,round- Tho

tt 	 thnt 	
tett vehitle worlsed.

	

feet, 	 1.60)

To drwns a -.7ep.at drop of n2-1 1.,,ith the additicn of a 2250 -pound

otic lir,e to t- plcce. the C)-pound line. The change caused the de-

ployrent to function properly, but rollin6 of the vehicle val

'ny 	 cC thz chtlea in the reefed ct,ridition.

c*:tca 	 to h..P.:c n very 	 high-latensity ;;;r:oathins effec.

effec.: in cc fi c-stao chute, thc secor,d s^-e 	 ed

vcry 	 vehicle 	 in good coneitich after :tract and 
all the

taAe,netry 	 fin(z.

(D 	 :10 feet 	 .:t , 0.6)

	

the 	 RF-1	 •I1F-2 	 th,:lt it 1.cn-:s an trnin;tru-

nd erop 	 Jt 	 Loa 	 r;..,e. At this point in the 7,rogra:a
befrc 7:nkin-4 fully 1.nttn7i;-

zeail T,,2s1;,5 	 th,f. cu,7:fii;ursa to check thc parech> .e 
system. RP - 3

a Iccersfl.:1 drop except for the same reefed chute instability as it:

71P-2 	 Lro 	 teietry ct thi; dro. The vehioic topp:.c.2 at

ttip tvo listed failul- zt6 thi.5

A .
	vhicle rcmainn4 urritIht Atter t=pstt.

••••

;,:17.o2s 	 Lcti 	 7,7=1*!

?3 	 in ".z.Y. -L-
L.?;v. paracl=te 	 tht. reritt:

,;11 	
e,utp
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in 	 Nini2-inch fin5 inntead of th
ufied 	 Tn,„: vehiclm vcmeihri 	 attar impact.

1;;: 7. 24 feet, 	 , 0.94)

Agaih,Lht,r pilot chute eeparatee. from tha deployerit be i; before the bag
era; out cf the vehicle. Othervise the test vac s=cerlCul with all
equipmt vorking ell and the test v;2hicie being recovered undzmlged.

77J'-13 () 	 fet, M. - 0.30)

"nis tent 	 camplte. suc(.:c:,s, with all equipalent functionir properly
an the -;nhicic,. remaining vertical.

U-14
	

20 feet , MD 0.81)

	t• ,.1 dr - 	 successful with ail 	 perfrmin

	

t1:e velvit'e 	 u?

peel)

The was ro2erate da=ae dcme to the parachute as it deplo:etl becnuae
c Pirers .1,==c , in the can iz.d caused on upsetting load to be

nrplfed te the chute. Three of tha panels of the chute were torn be-
skirt. The daruk4 tc the chJ:e ;;71peared to :occur

_;te 	 in 	 s-econd 	 Zven. 	 veicle
	s.-A:c71y	 she 	 ;i77en:

there ',,ras notierte dan• -4e to the ::crachuzle. 	 It is 1:elicve..: that
da.7.:age is caused at the time of line stretch or when the free trail-
rizcer, 	 thc chute ie *oroua!,ht IRl to Cle speed of the vehicle. There

ce -rted ct this ti:ts uTon the canopy. (i'ther
'	 ,sfrc7d

telt'

tect, 1,r 	f'.72)

.,4a; the fLzst 	 nc tail irs for
:i,:i..arent 	 T77,7 the ',.e1=_-.:ttre.::

the 	 t;: r;.7.! L-;-;ract-..ate
1;ete 	 the tkicztr7

dvp 	 airez 7Liapstt.



A 	
iSA4

I" 7r 	 ;
	v 	 :if 	 -
	T 	 T 	 -

• (0 - L.1 fettt, 	 = 0.29)

thz ftrrt of t',!a testa G: a nourted 1()-foot c":lute. The pilra-

chc:- te f.i:,actIoned very eil 	
RP-19 w:2‹ the it teat to ure a 5-foot

pilot chute, and :..11 pubseouent tet1 will 5P 	 .;.:Ith 24-inch- and 303-

inth-, or 36-In':h-die:::_eter pilot chut5. The vehicle rettained vertiee1

anLI 	 telem::zry functionec! property.

• (0 	 lb feet,Y 	 0.7)

• parachute functioned very well in both rtages, but t:ie vehicle

topplerl .,.7.1an the z1b5e cone adapter broke at 	 pact. 11-; whicle itself

• nrn da=aged. The rate gyras failed to f:peratz during this tert,

all the oLher instruntasion ga:f> ,,,)cd data.

(") 	 fet, 	 = 0.99)

The fir:;t ruetesful parachL:te tort of th.: p:cAlr3= to aprelch 1 7„Ith L

(0.99). The only damarj,e to the vehicle nt inpact wns the breckinA off
af the apike, yet the vehicle remAined nt. The Pl.a . to camerar, did

not 'unuti ,:an dl.;rir ,
, the cep, but the tele=etry data re,wed a conplete

:71Tt:,

(T)

rota, thL. 	 t.h=2 nrrrecied cH.Jtet, Oid not ft:ncLion 	 well as

thr firat. 	 oa.ne:y 	 oic1 ares, 	 caLlsedL at

ttch or by the shock of the canopy o2enin_s. 	 :en u-itb, the

• tL 	 (ap2roxi.elately 2) per cont) cauei ,d ay the dZe thepara-

c: 	 opcn,':d f -_Ity in Oech ;;Ze,CZ:. 	 T 	 VZIC c4a6,, a va:y alzooth
facicd 	 ep(r-:,te 	 t'or

• 70e firr.t to 7.1sP a 30-inch pilot cut. and 	
3 :,,v.:cest, -

N17.7c.e. and tl.:e 	 Ther-!

77

777;.:z 	 ,cop vItha.l.e.:Lpa:ent
rert 	 2%-fc-utter

111 ,7 ;:ecovery

!.r1 	 p-ositi.,:n after 	 srt.

furycionitig
Nute ,3, u.l.th no ur*,;Eual

v4.11 -- the vehicle tt-

CLASSIFIELI
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RP-2U (D • 2. tN..t, MD

:es s 	 thf:re 	 7iems;;Le of the pmrute in

celLacr ecc=ac in ce.%:er:.i.1ctbr, yCl. the canopy 
opened fully

in both stazcs.The 
vc:hiole buricc itself very deei: in tht grount: upon

in?ect, the inlpact velocity betr4 -
; 23. ft/ate. The telemetry gave good

results of th test, even though the torn elute caused quite 
a bit of

haah on the longitudinal accelerometer channels.

RP - 27 	 = 4.0 feet, M, . 0.50

R2 - 27 ,was the first reat of a 
40-foot chute, and it perforned very well.

The chute louered the vehicle o gently that the expendable spun aluminu=

nose fairins cculd be used 
again. The telemetry worked throu&hout the

drop and even good impact readings were recorded.

RP-2S CD 	 1 feet, 	 /.91)

7herc 	 p,,Incis with modcrote 	 en,.! several mere -with :ier

,
,riose to t1-1 hcrisonts1 ribhon5, yet thu 2.7,rehute 

perforaed as e7pected

both ntces. It ap2ared ezlin as thevgh the 
d,:lma,c,e might have occurre

at lint stretch. This ....ea 
the first dror, to use I5-inch spm tins to

try zo 	 vebicte •;11ish had proved to 	
unstable with shorter

finst 
oreviou? c!rops through the Mach 0.35 to 0.95 region. The new

	stabilizori the vehicle	 there sal; 
very little occille-

tn 	 vehicic titrout: t!1;.-; r.-tri',:;e. 	 The incr.,,ase -2. stablity also

the yelo.sitv
the rcl:s;'!r3 v2ta7. cf the vuhele.

(D - 	 0.i)

was the end sro of th!.. 7rogram u g no fins 4:n the

AF,sin the vehicle pitched through 
a large angle (50) before the para

e is?loye(! 	
st,aili7lc.ct it, The parzchute functioned very vell

t ,̀ "jf; 	 n:77 c:V:7 	
duplcy::zent.

•therirr. 	
ft.:.T.,et%cnif'.F. a exPectrd.

:.herc ;.: .rk5 only z$4rificr

.;7le'uous. 	 vehicle w 	 rc.:.:v•are.::: fro.= t
verticci

, 	 t.75)

177: 	
ZS-fot-etor 	 Ttle

erf ,?rmli .veryt 	
test. Ths •11,1 4,
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gummimille
pitch a_nd yaw rte ?,yror. did not work throughout the drop, but the rest
of the telemetry gave a goo	 :oord.

(n 	 M, - c.eo)

Ail th: e(iill.proent lonctlened properly throu;z.ho-ut t 	 drop, &hr.! the
vehicle waN trecvered ftoln an :Ipriht condition.

RP-35 (r , 21.) feet, MD E 0.S1)

Thts vehicle fell over at it:pact, probably because of fairly high vinds
at the ground level (20 fps). All the telemetry, deployment and para-
chute equipment worked successfully for thin drop.

2.E3 feet, 	 C.7)

This wcs a swecessful crop except for moderate canopy dama6e to two
It s th,:uc,ht tIlat thcsm damages arc being r_aused by the .: large

-:tcurrins at thr_ Llma the suapansion lines reach a stretched
ccndition during e_eploymcnt. A program Is ?resently under way to try to

theGe loads. The pararhutc performed ve11 e:espite the damages.

Fr-37 (1,7, 	:e

Actc,:r 	 daTAze 	 cntl 	 rne Ca,mae appeared to be
c,sused 	 th.:! .77,77ze action that dc:oegad RP-i6. The testing of the 28-
foot cuts 	 t-cperarily 1,een discortile 	 ,.;at;.1 the newly dezighed
deploymcnt bag coulu be proven to reduce the snatch r)ad. and probably
eliminate thy dc to thz, chutes. Other than the Ja==7 ..es to the.
chute, ti drop 	 r st)ccessful.



TIN CLASIFIEP

DatA 	 lt.:ate for a iy?ical Teot

ancatli -:i are smnplesc t. data za-;.tilArd for eazil drop

test of thi.! LLD ParachLte Research rrow .am. The fc.11oving is a list of

all the data received from each test:

I, 	 Do•ol...atary film

. 33-m Mitchell ca=ra mov;.cfiA frcm at least two ground

stations.

b. 16-vmfi1 from two ;round stations.

c. C.;:e.-t.hecolite 	 cover.-T.,e of tht. er,tire drop.

frcn two rlut. 	 lccct,7. on either

	of	 c.116 cf

e. Ai7orr,ft store-aeparattea cmera.s.

f. Still photographs of t 	 vehicle and parachute sys ,.:em after

	im?oot,	 cn ?arochtz cr vehicle damsges.

Co7::: of

(I) Twofr ,.
:n aocf!le.rcmetero 1.:izh a reno of -10 to 1.0, 40.

	

(7t.
	ui7,.7) the cm?ectetl loads).

	'2) tn .c	 o

0..;:e wkt4 a vaitile of 0 Lo 5
an!:teze 	 ,Idded

Aeditional scecler-

All 	 C;T

v1.11Art
Lh6t9



• :,•-• 44,„ 5,s 	 4%414 	 i■L.. 4g' 	 _70
..74‘ 	 1.%••••,,,,yiuTzr, 	 •

- 27 - 111111111•00
. Lateral acceierationn* (2).

(1) 1,)riznnal plaac

(2) Vorticol plane - 	 g

c. 	 ratO (3). 	 It!:45...1r4. it fixed planen 	 the vehicle.)

(1) Roil

(2) Pitch

(3) •a;.:

J.Socuence timcta - the time of releaoc! from aircraft an start
of deploy-lent c the parachute system are monitored to 3et
accurate time sequences for data reduction,

t. Th fraze rat ,, c 	 the Pluto cameras are menitored so accurate
• film reduction 	 available.

i. Meteoralcsical data. These data are recorc:cd tc get acc7trate
atrzoaherir condi? - ian! ., dur:.n; tho 	 t.ThPae d'atezId. dzrflity,
speed of so..ind, ter.,:ratun=, and 7r ,, ssc:re.

:-611 of thi,! c.- 6ancts	 raf.
6yra si-;.ttA Are rd3cd vitS

scala t';o %.7, :a 	 Z.CT zaci«itzitd 1-c4 ,4cti.:7.ta el: the eat4 	 th=fre 	 1



4•=4 ,«Ve:0,004 4,1k401b44.:4•Sro: 	 • • 	 ''44tANWA+7,12P:59;Ylt74.7.."

Typical axam4ile7; clf Data Zvaluv.ted

The dtta of Appendix C 
are reduced to final data which are presented in

the follo, rirql forms: •

Tr11.,

-,i1:1tInns of longitudinal z:coelerometer reldings - ther,o date
tch:.,lated throughout the drop for each accelerometer every

.OL second, or so, with e,mphatis cn peee.s.

Z. Trigitzli plots of the dlta received from roll, pitch and yxw rata

gyros are made on blown -
up scales. These data are integrated

er periods of time to meesure 
the atobility of the vehicle and

Cne ,
,isplacement of the vchicle at a given time.

drift due to winds, attitude

M2C111 n=ber 	 c=puted.

and altite versus time Is

also presented from the Askaaia results.

), Dylistr.ic pressure (0 is calculated from the r:ir density and ve-

htcl

t. 	 7:t1 	 (C-„S. 	 yltcm

clIoulated ft.
= the lonttudinal accelerometer data (1) and

pressure (5).

The circ ,
J15r errr data f,-;11- each drop arerec.c.,rdr!d and later

trljr,ctry r7rcr .::ffects,

Askan -
ln film, tiva range,

angle c:f the 	 velocity,

A plc.t of Xach n=ber, velocity,
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