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TABLE A-6. RECORDER C FUNCTIONS AND CALIBRATION DATA

ACCElEROIETER MU DATA AMP TAPETAPE DATA XIS LEVEl CAl POLARITYTRACK CHAN. SiN SENS. (IN ;'S) GA IN - RMS

1 C3 1-3 DEFLECT 101 2.5YOC: 1 1-'-5UC +1FT

2 5 LO 4043 1.11 500 1 3.4% +
1------- _._'--- ---,- --- - -

3 • Y 4041 10.22 lUO 1 5. De +_._- . --- -- - - - r----
4 32 La 4050 10.33 50D 1 3.85 +.. - -- - ------
5 33 LA 4052 10.13 200 1 1.43 +

. -- - --
S 34 , 4054 1.71 500 1 3.45 +------ -- ---- r- -.----:-
I 23 LO 4381 11.11 lDD 1 5.03 -- +---- -..-_._--
10 24 , 1185 10.14 1010 1 1.11 +-. f------ --- ..- -
11 25 , 4810 10.00 100 1 4. S8 +f-- --1------ .. - - I-- - --

12 52 LO 4011 10.11 500 1 3.51
f- +-1----- . - . ., 1------- ..

13 53 LA 4281 10.21 200 1 1.44 +- f-----.--- ..... ,,-_. ..-- -------.-
14 54 , 41.11 1.71 500 1 3.48 --- -+-----_. --- -
1 - - II" • TilE COlE - ,...J_!-tt4. -- --• - - 1101 II IEFEIEICE - 1.414 -. - ____ 1.-_-- ____ L- ______ L- ___
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TABLE A·7. RECORDER D FUNCTIONS AND CALIBRATION DATA

TAPE DATA ACCElEROIETER lAX DATA
A'P

TAPE
AXIS LEVEL CAL POLARlTYTRACK CHAN.

SiN SENS. (IN G'S) GAIN _ RIS-- -
1 14 D-4 DEflECT I01 2.::~C: 1 1. nuc ...
2 13 , leol 10.03 1000 1 1.11 ...._-,- t--_._- f-.-._.- 1----- -

3 51 La 4551 1.10 7ID 1 4.11 t._.. - - --- - f--.- .-
4 51 LA 4511 10.00 200 1 1.41 ..._._- _._-- -- _0-
5 10 , 3105 11.21 7ID 1 5.07 ...

--- - - -
6 35 La 4041 1.97 510 1 3.52 ...

'.. ---- - ---- -- - --
I 31 LA 43$1 lO.lI 200 1 1.U ...

r- -- _._- -- f-

lO 37 , 4017 1.93 500 1 3.51 ...
- I- '--'- - -

11 H to 4141 10.17 700 1 5.03 ...
f-- -f---~--_. -- -

12 41 LA 4141 11.28 100 1 .71 ...- ... - _. ----~-- _ '4__ _ __ _._-- 1-. .

13 41 , lU. 1.14 UOO 1 7.13 t-- f--. . --- ----- - f-._-

7 - - IQII 1 T•• f celE - ~~.14_ -- -.. _.

• - - 1001 Hi .EfE.EICE - 1.414 -.-t---

J___-L_. ~.__ :=~-.~:__~=-~==......._-- ....._-- '-----
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TABLE A-8. RECORDER E FUNCTIONS AND CALIBRATION DATA

TAPE DATA ACCELEROIETER lAX DATA
AlP TAPE

AXIS LEVEl CAl POURITYTRACK CHAN. SIN I SENS. (IN ;'S) GAIN RIIS

1 15 D-a D£fLfCTIOI 2.5'DC = 1 ·1.2nDC8ft +._-
2 14 , 1118 1.81 10Da 1 1.11 +.- -_.- _._-

f--.'--" ._,._--- ... ~ ----- I-... '-

3 38 LO 4113 1.80 500 1 3.41 ------+_._-...--._- - ._--~ !---- _._---... 1-'---' - -"", - --- ...... --- _.<_.~ --
4 3' U 4114 10.14 ZDD 1 1.43 +._-- f----- r--'--- ---- --- ._,. -- ------ 1-'_-- -.' ..... '--""--
5 40 • 4111 1.11 501 1 3.48 +

. --- ,...._---1------ r-----..- -- r------. ._--
• 3 LO 4111 lD.15 sao , 3.55 +1---- t---- ._ ..--.,- -- - -
• .. , 4'" 1.71 700 1 4.13 +1--- - -.--' .......
10 55 U 4145 . 10.05 sOl 1 3.55 +_. - - -- - -.-
11 51 U 4131 lO.n ZOO 1 1.43 •- - r--.-- . -
12 57 , I 4154 10.21 sao 1 s.el •- - -. -_.- , . .-. ,...--_. 1-' -
U 110 - ""UIIl..I - 5 20 .,. •------ . -- -~-

1 - -i III' • TI._CO~E - r--!-:-414.. _ -f--._- -~ ,--- - .
8
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IDOl If Iffflf.CE- - - 1.414 --I---- .=c__ _.- _._-
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TABLE A.a, RECORDER F FUNCTIONS AND CALIBRATION DATA

TAPE DATA ACCELUOIUEI lax DATA AlP TAPE
AIlS LEVEL CAL POURInTRACI CHAN. SiN S£MS. (IN R'S) GAIN RIS

1 II 1-. n'UCTUI 2.IUC: 1 l.unc •'FT
2 11 , 1151 11.1' 1101 1 1.17 +---- ----- --
I 11 LI 4151 11.12 lei 1 5.11 •r--.--.- ~-_..- r-----'

4 11 , 1111 11.11 .U. 1 1.11 •.0-~--_., If , 414. 11.11 111 1 I.U +
• 44 LI 4111 11." 111 1 1.15 +- - ~---- ---~- -• 45 , 4143 11.24 111 1 1.01 +- -- -- -'-~ t-- .

11 .- , 4151 11.15 111 1 5.12 •-~--- ---
II I LI UII I 11.15 500 1 3.51 +- 'r--'--

_.. _- -_.._- - ...-- --_.•..

12 2 , UI. 11.12 101 • 5.01 +--- -.-._-- . - _.- --._- '--'-'-- .. - --- - r-
_.

11 125 U acu 4.10 501 • 1.U +
~-- ~--- -- -_._. -"--'---" . ._- . ----.-...~ . --_..---

14 12• , UU 4.17 III 1 '.13 +--- ....--.- ~._-.-_.-

~_._. -.-, ---
1 - - 11.1 • Tllr cllr - 1.414 -----.._- r--- ._- 1--_.- _"0 .- ..... - _... -
I - - II'. II Ir'Elrlcr - 1.414 -._- -. _ ... __._- '--.._- ._•._ ..... _'0.·.. _.' ._ ,..-.'"--'"'



INTtR'OA PHOiOGFiAPHIC CONTROL

Thp. (':\: ~itry used to cOI'!"~i ~he test helicopter interior camerJS and I:,:;[,t, W"S G2s:gned
and f"v:t:aterl by ATL. Till$ oni:>GJrd cJml!.J/ii\}ht sy~t2m is sh0/m in Fi:;ure A·4.
Camera z~...i ,'Jht location'; are shown in Figure 7.

DATA AGOU~~!,!ION

Procedures

All channels were calibrated as shm'vn in TJbles A·l throush A·7. A F2J·i~Hz $;;;1'31 was
recorded on eilch tape recCirder for sp2cd compt:nsation and noise·reduction purpc~.:s.

Timing information W3~ recorded on eilch tape to faciiitilte dJtJ reduction iJnd c',3nt occur·
rencp dp.finitio~. Also, an audil) track wa~ incillded on each tape recore.:r kdg3 or distinct
track) to providE! for tape data markir~g, f,:.cilitati:1g more rapid (bta rcdLictlon.

Data Recording Problems

Some data was acquired on ev:'!ry channel. The following instn.,rr,entilti,m mJlfunctions
were a direct result of the crash impJct.

1. Data Channels 74, 82, 85, 89, 91, 102. 116, 117: Cables severed oy struc;ural
damage.

2. Data Channel 92: Ca~le or transducer cut or smashed (~ensur and complete
. cable run could not be checked due to fusel;:ge cOlt.::psel.

3. Data Channels 15 and 18: Accelerometer separared from mountln~l p::G due
to epoxy bond fracture.

4. Oa,a Channels 13, 14, 4g. und 51: AccelelOmeter ~epara•..:d from fT,ounting
pad due to ~tripp':.d pad thre2ds.

5. Ddta ChClnneis 31, 32, 33 and 34: Cable severed due to structurJI d.:;m.::r:;e.

AI~e~AFT INSTRUMENTATION MOUrniNG AND CA8L!NG

All airtraft test cabling was either RG-174/J Type 50 ohm cO:1xd (FS~J G145·\;C3-32371
or Bell en Ty~e 3434 four·cor.ductor shielded (FSN 6145·011-2:':':0) and \'IJS loo:ely
pOltitioi'.~ with extra slack at expected heavy stress points. All CC VuILc'; iJnd signal
circuits u'~ the Type 8434, and th.; iea·kHz plus the frequency multipkx,;d str<>in gage
signals were distributed using the FlG-174/J. Plastic type ci:iJle tie cl.::mrs of v::rious
lengths along with masking tape were used to suspend and secure Most c;;biing.

Tne seven SeO/Bridge module (G·M) circ\J~try mounts cons!~tcd of 1'.':0 5/::'2- x 4-' /2- x
11- inch aluminum ;lll1tes sepJrated by tVI/O 4-inch p;(istic ::ponS::l s::p::r.i tors, Jil of which
were secured together through four hol~s in the fusckQ\? top using four 1 4-in:h ${;If·
locking aircraft hardware. One plate and one sponge $sction were rnount"d on e:ch side
of the fuselage skin.
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The lIWeft lEO seQ mounts (G-M) were leCurt'd to their associated module mounts ~sing

1G-32 self-tightening aircraft type hardw.~e. The Vi.tlay strain gage completion modules
were edhered to the module muun~s using Dow Corning Silastic 732 RTV silicone adhesive
(FSN- 8040-865-8991). This adhesive was selected to allow undamaged module recovery
upon completion of the test. The module board terminal strips were bonded using 3M
Scotch-Weld Brltnd Epoxy Resin Structural Adhesive, Type 2216B/A (FSN 8040-145-0432).

All strain gage transducers were bonded to the aircraft structure using standard surface
preparation, degreasing, plus neutralizing methods and practices as recommended by manu­
f.cturers such as Micro Measurements Inc. (MM). The MM strain gages were finger
prtsSUre edhesively bonded using Loctite Type 06 Super Bonder (Eastman 910 equivalent)
and moistule prot~ted with MM Type Gagekote 3 varnish. The sensor output was
coupled to ~ associated bridge completion module using a Belden B434 cable conductor.

All acelerometer mount blocks were fastened to their mounting positicn. by 1/4·inr.h
or 3/B-inch hardware or adhesive bonding using 3M Scotch-Weld Epa"y Resin Structural
Adhesive, Ty,,. 2216B/A. The accelerometer mounting stud bases were bonded to the
mount block using the same epoxy adhesive, and the accelerometers were secured to the
base using. 10-32 stud torqued to approximately 18 in..tb. The mounting techniques &re
those specified by the respective accelerometer manufacturer. A Belden 8451 two-wire
conductor or equivalent was used to connect the transducer to the respective J-Box..

Conventional mounting was utilized for each load cell In accordance with manufacturers'
specifications .nd dimensions.

The camer./light control circuitry .nd distribution panel were prefabricated in the lab
using • 1/4·lnch .luminum plate as a foundation and securing all components with RN
silicone adhesive or appropriate size hardware. AWG 10, 12, 14 and 18 gage wire was
used to interconnect control componef'lts and feed the light and camera loads depending
on currant requirements. A pre-drop system check was performed to Insure prooer
operation .nd time sequencing.

The ATL and NASA aircraft cable junction boxes (J-Soxes) were mounted at Station 330
on the right .nd left interior sides r"J)ectively. Both J-Boxes (with covers) were con­
structed of 1/16-inch or 118-lnch steel and were mounted to the aircraft lIkin using 318·
Inch .l'lockil"l\J aircraft hardware, L brackets, and exterior reinforceme",t .vashers. Re­
quired rows of terminal strips were either crew mounted using 10-32 hardware or adhered
using Oevt:on Quick Set Epoxy Resin Adhesive, Type 5 minute. All attached cabling was
firmly bonded for strength and secured at each box entrance. Connectors were con·
ventional BNC or aeroNlutical MS circuit type. See figures A-5 and A-6 for Army and
NASA Junction Box positioning without covers. The aircraft-to-control room umbilical
harnestes were routed through. window·rno"nted flexible rubber fixture. Figure A-7
shows the interior .nd exterior clble securing techniques. No cram impact dam~ was
IUffered by eithc.r J·[lox, umbilical harness, or any of the seven module mounts or signal
conditioning units mounted "bove the aircraft waterline.
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Figure A-5. Army junction box.

Flgu~ A-6. NASA junction box.
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Fig,-"e A,·7. Instrumentation cabling techniques.
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