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UH IB/D .AI{PVI nE GInAN "“:.EMT 7~"P0”RAM

VERTIC-AL D}%O’f’ TEST SERIES NUMEER THREE

INTRODUCTION

The Aerwjat»Gene's:al Car;ﬁ:raﬁon iz G‘.’lGe:.C.d. in the development of
an armosrad crews poat fﬂr the Bell UH-1B/D seriec helicopters It
is required thas the armozc—zd gest Enveluped in thie program prutiect
the seat occupant against irapact at leéét 28 well a3 the stendnrd
UH..1D crew seat. To show compliance with this zequirsment, a
test prugrém was initiated in Ma y 19565 during which the armored
seat and a standsrd UH.1D ezew seat were subjacicd to contrellad
vartical impacts.  Measuvements of the vrtical neeslorations
applied to t&a seata and thelr occupants wWere xecc;cé&d. Sindy of the
rocorded datn nid high.speed motlon pieturse previded @ basis .or

comparisen of the dymzmiz responge of the seat-ecenpant systems

e
-

and the forces tranewnitted to the seat cooupnults,

Thin.mpurt preqaenin the seaults of tus tests of & rederigned
armored crew nopt m.».n-:lu fed 2% Jamuway ‘966'by Aviet. m Safaty
Enginesving ond Ruaeareh (AvBINA), » Division of Fhight Safuty
Foundatiza, cuepsrutad,  YThe st af hie render of toats are
compared vith the resulty of the finet rasing of teste eourletcd

21 May 1965




The re)‘\uts of the first series of tests conducted under this program
are presented in AVvSER Report M65 .24, < June 1965. The second

test series is repuxtzd in AVBER Report M66-1, 18 Januazry 1966.

TEST OBJECTIVES

The objectivas 'of this test scrics were:

1. To determine the respense of a rede:ﬁigned armored crew seat
under 15G and 5G vertical irapaci conditions.

2. To comparze the regpense of the re:designed armored seat with
the response of & standard UH-1D crew seat tested in May 1965

under tha samme conditisns,

TEST PROCEDURES

The following pmca_dures were followed {c corduct this test series.
1. The AvSER vertlczl drop tuwer J.cliity was modified to
accept the si_ng!e' igat exticle. Thiy modification includzd the
addltion of balinet welph to bring tho totul woight of the
drop cage and teet articlex to 1, 680 pounds.. 'Thie ballast
conipensatsd £ e waight of the UHL..1D seaﬁ and dum;ny
irgtalled ln the firat tect vories., Of thw. welght, the ax;r;xored
scat accounted for approvimitely 137 pounde, the dunmy occupant
186 pounds, and the drop capn tud ballsst welphed 1, 357 ponnds,
2. Instewmentaior irancdecors wese metallad on the drop cage,
on the scat {ramc, ond in i dJumray coecvpant,
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- J r"’”‘"wcms

3 T\vo high ﬁpeed mav*a ‘cameras (.;GG fremes p*r secon: !,i were =2

a1

'inste_._.ﬂeﬁ; ‘pi._'ovi'&ing affrbnt ViCW ani! a ’:50 zida viéw of the v
§- o aeaft and Gummy during t wets, : . o
‘i" - . B : P T

4, ~I‘he armcared sest and dranzay Mcvz:ant were inetzied tu the

Advep cugs and hu:» dre teu-tu vere conducied.
01 Es P ; _

TEST CONDI'TIONS

o —

The test conditions specified by-Aernjst. Geners! called for vertical

impacts at the following acceleration leveie:

.

" Test No. ) - 15G peak decelevativs, half sine wavs pulse,

- 0. 05 gecend duration

Test No 2 - 5G peak deceleration, hslf sine wave pulea,

0. 05 seeund durution,

) TIESYT INETRUMEN TATION

B s B

Trenedveess
Tha tramaducars uesed in this tart sarizs were Statbam Inctiwments
Mode? 45 necelexematers, Those sre civaln.s iege type nstrumonts
whic!‘z provide v Droguency ;-;»:‘p:m fn ercere of S00 cystas psp
gacond. Tramsaueers wene fpetallad at tha Jollowlng lngating ¢o
meanure vosticnl recolesniiog |

L Deap Cegu e

2, Armared Soat ]’"s"*.‘m - Rigit

I

3, Mrwacad Hont Fuerms . Lt




".Elect’-umc Data P.f cA---ding Sy-‘tg.m

5. ‘7 Armqreu Seat Ogctxpmtt Hoad ; - “ e T

u,.‘..

Tha measuremenﬁs listed above were rscarded on a magnetic ta.pe

multiplex modl&lat;"rn techniyue in whxch the .maiog algnal from the

trangducar is cunvertad by 3 subcerrier oscillator futo a £::equency

Po

daviation proporéicnal fo the input signal amplitude. Seven of these

&
subcarxier cscillaior (utpats are comblned in a mixer amplifier
and the raguliing composite vigrnel is then recorded on oue track of

a 14-track tape recordes. in this tast veriey the date obtained frem

cuch tont wos securded en cne wiack of the tape recurder,

Eloctronis Data Processing Systam

Tas data rgaerded on the data recording system was rec&vered by
utilizing 2 compatible duta p.;'cl.‘.c';t-.mimg tyatom. In this u)"a.em a tapo |
playback mualiine swiacves the \.omposiu- sigaal from each track of
the teat taps 2ed processsy it (b "evgn sexiar of M dia_cr_iminatoru..' |

These dvcrimivetory separite tha cesnposite signal tato vartous

suucarrier frequancy dovmtim;s. Theve 'fz'e’-;t;:sncy'dcv_iationu ars then

convertad to an anelag mgzml which in recm:den on an ascluogr ph

* .

pli.tior,  Thy ravnliing mcmogmph r.:c.v:d in thep -av:e.ilni:!e as an |

anu oy time hisgery piet of ike resoeded purametes,
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7 -recording svaivem. Thia syatem utih Zes a conatant bandv.idth FM/FM -




NOT REPRODUCIBLE

Photw Instowrasnition

FFTT e T WP S

- Photegraphic inatmxment:stim; way provided by two Pimtuscnics' 1B
16 mmn motion picture cameras operating st approximately 500
frames per second. Timing and correlation wes provided to aid
in analyning the motions of the seat and vceupant and correlating

" this motion with the acselevaticns meanured during cach tast,

TEST RESULTS

Semexal

Enaminaticn of the rvusults of those two drop ééaf:s. ndicates that

the data from ths:‘ae;-“ te&tn. are comnpavable with ihedata obteinred from
the sarlier test series. Measurable permanent deformotion of the
seat structure occurred durfng tha‘ 15G test. This defurmation

wag slight, hewever, and did not detract from the protection afforded

 the occupant in this text sexias. In both tuaty of this series ths

oceupsnt remained upright 2nd weoll restraicad.

A summary of the dots oblained from theee teats, along with n svmraary

of the dats from the earlier tusty is presectad tn Table L.

Pre- vpd pust-tari photogrephs of Test No. 1 are preaentad in
Figuzres 1 threugh 6, Thane phetegrephe vve censidered typival
bf the comnplata Leciza, Thoe cccelevaticn-time hetorine of (te dute

recorcdud duniug (i fost projrene o proconted I Frgures ¢ through 11,

The aceeolevationotime historjcs o the dute recorded during the Janwery
1966 test prograra i precented i Sppendix A, Append x B centuing the
acceleromater di.te recnrdod dushng the May 1605 Lest rexice.

i)




Date Aaulyeis . Test No. 1 (156G Accelurationt

Tae input acecleration pulis (drop cage acceleration) achieved in
this test is cimilar to the izput nccaleration in the May 1955 156G
test, so that a comparison may be made between the reeults of

this test and the earlier one.

Figure 7 prescats superimposed curves showing data obtained
from the 15G teets of each t2st series, Measurements of drop
caye accelaration. seat accelercztion, and éccupant pelvic
accelersticn ars included, to provide dirvect comparicon of

the resul?; obtained from the three tests.

The armored peat cccupant experienced a single accoleraticn pulse

with a puak aceclexation of 49G and a mean acceleratiza of 31G,

Becausa of the inereased rate of onret and the high mdasiimum acceleratica,
this accoleration cuvironment would likaly proeduce a mure severe

effect vpon 2 hutnia ceenpant et thy cecepant acceleriticns ex.
powiznaed bz citior of the 156 testy fu the fivst two tv::t‘eer?.eu.

(Reference aceel rstica-time envyrs fu Figura 7 and tee Appendices. }

Tkis test pradused inore defuriaation of the urim;»red suat support
structuve thun was viperisaced o ertlier teete, alsc, indiceting
ﬁ'x.--r. Tl Teesioped o tois foet rvavee au the »p;t:v‘.:b.w.*.\ Umiis
far ¢L7- pert, The most obvise & ?o.cm:.tim: which tadicuvad
tmaznding sauctarsl f#-ikure was forward bending cf the right o 2

vertical suog ert s The reat win reinsed te /% bighent position




.

for this test, urnd the :-upport tube bent ot the Llocation of Lae highe
exposed vartical pesitioning Lol:,  Thiy beading can be scen ia
Figere 4. Two crackes cpeensed In the vight (r:lidixxg} sice armor
plate lowca: sUapes t beacke? ca shown 'n Fiscures b and 5, and (his

ayraor panel came cut af ah' upper siidz, but rumeined in place.

o,

The ripght forvazd cormaer of the seat pan wae permaneztiv defleeted
dovmward 1=1/16 inches sad the loft corney Wes pErinisently
deflected dowaward 13/16 inch. The dummy ocovpunt satilad
doemward in the aeat enough (= p“GXu.h.tblV 3/4 imch) to allow
ayprb:lmate!y el [3 inches of plack in the lup bolt.  This ‘ armanant
dovm\;:ax-«i deflzetion T¢ beneficial 45 an srex oy abzorpiica mectauism

for vorticul tmpacts, The dowaward vestiing of the duniny miast

bz contzalled, havovor, o that slack Ques nol divelen ta the coeugres

restraint harpest whl+hiean vdd to ampUiliedisa ef renupont
ascolerativny s combin L3 vorticel tnd lougilud wnl seeelovating

epviveurmento.

CThe severity of the stcolenvtion viparionced Yy iy aasupent

tbis tout rarves to poiy t up (3o reed for highoennnsivy anorgy abreertion

to px-nvidz adequuis covtpant prataetion vader wues mhalesately reveve

irapect coxdittons.

r’&ﬁé An«“\l' 5’-" - .[0’5& xq‘o.‘ " i-—"«.l F..sn \ 1 ‘s :“d )
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© to the input for carlize tests. Ocouraat pelvic aceelavarion was :
R

lass severe in thle toot then eealorating of the stavdned UH. 1D 3

1,

. . 4 L mmey oY . ameysmed gl - $ve: Ao
sea. eonpouf in thr earlic fwat and soorobmriely squibalent to

G the nrm wred sont rocunant cocolesoticas hir the carlies tests. The

vertical accelieration envivomment wag 2efinilaly within toler-ble 3
i |
o imise,

The: seat wud damaged in the 156 drop test which prsceded this test,

a3 menticnsd earlier, bul reuvintzinad cnough lesd carcying cupacity to

e At

<

prevent fuvther deformation in thiy drep,

it duive bl

DISCUSSION OF THST RIEZULTS
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Analyein of e test reculis indicatey that the proieetivn offored q
X
by this seat af Jowr accoluration fevels o adoguais, Al the highes 3
sccntevalion lovel, hewawer, fhic ceat did net pretoct S vecvpant
as \;cll neotlhe gcat tzoted on M1 Jonoory 1656 {sccund teot sevies),
The prolatiion «Hoved by vhie veviven seat wes Rowaver comparabla
to that offerad by the elandied UH-1D crevw seat.
q
.
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Figure 5. Cracked Sliding Avimer Lowrer Su
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+10G

-10G
-20G

~30G

+20G

+10G

-10G

+20G

G

-20G |

-30G!

DROP CAGE ACCELERATION - VERTICAL
, H g
[\ '.,n‘ \’/
-+ f
V' eecere UH-1D Seat -$-21-65
4 — o ¢ ammn 1. 11,464
— Ermored Seaf - 1.27-66
SEAT ACCELERATION VERTICAL (RIGHT)
.n‘ .
M|
[
: /\ 7Y i
l 4&. o g %7 ALRTICD
i Ny T 24 ’
Ml F | I H-1D Seat 45-21-65
, i ‘\ ’ , w=iem= Armored Seat - 1-11.66

+10G = -
/’./j\\ .\l,““ .,
0 ’-:_T.“.—&&%q
"'-_ ¢ .‘P
- /
\: .
-lOC\ T 14
| NN/ //
[
-20G \ T
': ?
i /
H " Joma—
-30G 1 JH-1D Scat - 5-¢
\{ § o m——— erorod Scaf - 1. .,
{ s = Wrmored Seaf - 1-+ i -0c
-e, 3 1 - =
=56 it
G 0 .05 .10 .15 .20
TIME (SE.CONDNS)
Figurc 7. UH-IR/D Armorcd Seat Test No, 1 With

- Results of May 1965 and January 11, 1966
Tests Superimposed.
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ARMORED SEAT OCCUPANT PELVIC ACCEL, VERTICAL

|

+10G

01

: -10G . /

, -20G ]

~30GTI— /

-40G >

-50G : V‘

ARMORED SEAT OCCUPAN"" HEAD ACCEL. VERTICAL
O'K K—' \“ *

«10G } ] -
-200 = /
§

«30G 1. /
!
! «50Q0
| 0 , 05 10 15 .20
' TIME (SECONDS) .
{ Figure 9. UH-11/D ARMORFED SEAT TEST NO, 1
; THIRD TEST SERIES,
i 14
§
i
:

o! L}




BTG, froAy g o

DROP CAGE ACCELERATION VERTICAL

+10G

o SRR A o e
el
v

-30G

ARMORED SEAT ACCEL. VERTICAL (RIGHT)

" \ /\\//\T/ A oo
NI |
LA

-

+10G°

ARMOREN SEAT ACCEL, VERTICAL (LETT)

+10G

04 [\ A\v“’/\ . .
‘ NS

T NSy
-10G} /-v \

=30¢

- 40— : ﬁ:g
| 0 .05 10 .15 .20
i TIME (SECONDS)
| Figure 8. UH-153/D ARMORED SEAT TEST NO. |

THIRD TEST SERITS,
15

- ——




+10G

-10G

-20G

DROP CAGE ACCELERATION VERTICAL

AL

-

ARMORED SEAT ACCEL, VERTICA'

L, (RIGHT)

+10G

N\

Y,

-10G

-20G

+10G

" .10G

~20G

Figure 10.

. ALMORED SEAT ACCEL, VERTICA

L (LEFT) .

f\/\/

WAS!

~

[~

.05

.10

TIMF (SE.CONDS)

‘THIRD TEST SERIES,

i

6

.15

e app

.20

UH-<I1B/D ARMORED SEAT TEST NO, 2




ARMORED SEAT OCCUPANT PELVIC ACCEL, VERTICAL

+10G
o /7—“
" -10G ~
-20G
Lo (ARMORED SEAT OCCUPANT HEAD ACCEL, VERTICAL
9 ) f
0 '\ A /7' :
-10G _ > .
-20G {—
0 . 05 .10 .15 .20

TIME (SECONDS)

Figure 11. UH-1B/D ARMORED SEAT TEST NO, 2
THIRD TEST SERIES.
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APPENDIX A

OSCILLOGRAPH DATA RECORDED DURING

SECOND TEST SERIES - JANUARY 1966




DROP CAGE ACCELERATION - VER TICAL

+10G
f 0!
: -10G
?
- -20G
! +20G
-
= +10G
i
,
S
| 0
-
B .10G
o -20G
"‘. ' +20Q
C
+10G
: .0
P -10G
‘ g )

19

Al A=
\ /\/ WV VW |
ARMORED SEAT ACCEL. VERT, (RIGHT)
\/ -
ARMORED SEAT ACCE]., VERT. (LEVT)
/\ £\ P _/\?__QJ
\ / VI NS D
! I - —
0 .05 .10 .15 .20
TIMF (SICONDS)
Figure Al. UH-1B/D ARMORED SEAT TEST NO. 1




 +20 o ARMORED SEAT OCCUPANT PELVICACCEL. - VERT.

+10G
<10G \,/ ' ;
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