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to amplify the emitter follower outputs, and 2 C.E.C. Type 5-119 oscillo-
graph recorders. The emitter followers, e recenc ScrAia Corporation
development, enable the accurate measure:rent of loos dura tion shock pulses

with piezoelectric acceicroaleters. A pre-est system fidelity check in-
dicated that the entire recording system was within the tolerances speci-
fied in Section C of SC-4452B(M), dated February, 1963.

Results

Pertinent tabulated acceleration data and typical oscillograph records
are presented in Table I. All acceleration signatures were interpreted
in accordance with SC-4452B(M).

Accelerometers A-20 and A-21 were attached to the aft ring while the test
series was in progress in order to obtain av input information and to
demonstrate emitter follower performance.

No apparent visible damage was oustafxed by the test unit as a result of
this test series.
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TEST CONDITIONS
Run No.

-..

V 

• • IFIrD
1111111111 ../V ABLE I - Sheet 1

SIMULATED HUMPING TEST OF THE MK-11A LTU-2 IN THE H-1138 CONTAINER -

11mph ATMX Car Hump

Ambient

ori.ntwkm 	See Figure 1 
LEGEND
PD • PULSE DURATION
RT - RISE TIME
MFP -MAXIMUM a AIR E 	 PULSE
A 	 ACCELEROMETEP

TRANSDUCER INFORMATION

Location & Oriotntation Modal SiN•

A-1
RV, Internal
X-Axis 2213C BA 30

A-2
RV, Internal
Y -Axis 2213C 9813

A-3
RV, Internal
2-Axis 2213C L-830

• RV, Internal

	

A-4 	 :X-Axis 2223C GA-48

RV, Internal:
A -5 	 Y -Axis 2223C GA-48

! RV,-Jnternal.
-6 	 :-ZuJAXis , •223C GA-48

RV 	 Internal
•-7 1.X4xis 2223C GA-46

• RV,:Internal
A-8 	 Y■Axis - . 2223C GA-46

• • 	 •••••

A-9 	 Z -Aids
;

4_

- 	 •
1.

•
2223C

2213C

_4. 'GA-46

7687
RV, Internal

A-101 X-Axis

COMMENTS

Impact
Vaiocity 

Simulating

Tamp.
Condition

•

,

r 	 -
– 4 s-1'

MAX (+) MAX (.-) 	 MFPg 	g	 g

8 	 4

3 

S

4 — —

RT
(ma)

PD
(ma)

fn and
Ran a'

35Kcps
10Kg

35Kcps
10Ka

35Kcps
10Kst

25Kcps
2Kg

25Kcps
2Ka

25Kcps
2Ka .

25Kcps
2 !I 2,
25Kcps
2K.g

35Kcps
'Gk.._

TEST DATA

NOJILC T NO.

RS 7331/247
T-1.0309

25Kcps
2Kg
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TEST CONDITIONS
Rion No. 	 1

SI*JLATED HUMPING TEST OF THE MK-11A LTU -2 IN THE H■1138 CONTAINER

COMMENTS

SEE_

odentooliel 1 Sea Fitztaiva
LEGEND

PD • put.st Dui/RATION
RT • ottss TIME
/API • ktAxtuAna FAIRED PUL.111C
A • AcctLitkomaysit

TEST DATA

Leestiot Orioneetlese MAX (4)At ers41
Rentso

PD
(se).

RT
(as)MAX(-) 	 • AIPP •

H•1138
A-13 X-Assis

35
7688 104	

35Kcps
40S3

1100cps
3577 
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A b I. E 	 I 	 - 	 Sheet B 	 PROJECT PO• 	 POPE 	 ON

SIMULATED HUMPING TEST OF 1%C WA.41A LTU-2 IN THE H-1138 CONTAINER 	 T-10309 	 10
RS 7331/247

TESTOONC4110MS 	 .1"-AztsR... No. 	 • 	 Z•&&($
• cm..COOURRIL

lomPectVelocity 	 6.15 -1,,i)- 	 ,

LEGEND 	 1

$4-106.1 	 Ilawh an Car /Jump
1:.":s.. 	 Anbiant 	 .x-arm
Od000thm 	 Sea rifiVINO 	 1

PD-PULSE DURATIONR7 	 . pis( EWEPP • te•clelUce PAIRED PULSESIA 	 -ACCSLIIROMaTtn 	 ill' 1
; 	 •-•., 	 A' 	 -1 

TR 	 1. CER IN 	 A7 OW 	 T 	 DATADAT

RV, Internal 	 35Kcps

Nw 	 Locallen & 0.1antetivo 	 Me loi 	 ..t 	 ell mA (..) rIll
	

R7 	 PD 	 1

RV, Internal 	 MN 	 35Kcps ■10 	 S. _ 	 4 	 l
A-1 	 X-Axis 	

o s

A-2 	 Y -Axis 	 2212C 	 981 	 -- 	 --

6.0 (Rol

RV, Internal 	 35Kcps ■
A-3 	 Z-Axis 	 2213C 	 1 	 -- 	 --

RV 	 Internal
A-4 	 X -Isis 	 2223C 	 GA-48 	 9 	 C; 	 9 	 .z'') 	 icr.-

RV, Internal
A-5 	 Y -Axle.

RV, Internal
A-6 	 Z-Axis

RV, Internal
A-7 	 X-Axis	 2223C 	 GA-46 	 8 	 40 	 I DO

•

RV 	 Internal
A-8 	 Y-Axis 	 2223C	 GA-46

RV, Internal 	 25Kcps
A-9 	 Z-Axis 	 2223C 	 GA-46 12Ktt 	 11 	 /,=

1

RV, Internal 	 35Kcps ■
—I--A-10 	 X-Axis 	 22130 	 7687 	 10 	 111._,	 6 	 5 D 	 I 2, 0

.....az,011:11:111II . 	 .

..._ 	 I
,, 	 I

At' s l)&. 'y
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SINJLATED HUNPING TEST Or THE NK -11A ITU -2 IN THE H-1138 CONTAINER

• ROJIICY MO.

"T 71 :01‘i47

PrOr

11

,

Or

TEST COS
RAIN..

DITIONS

2,

COIMENTS

--11-irl 	 '-1. 	 ..-`, Thr ;' 	 . 	 ... 	 -- 	 ---

;•-: J...',"•-. 	 1 	 k\•<::. , 	".	 .
kn..
v.a..t

$14444i.,1,, t 	 -- 	 t 	 t 	 .P., 	 . 	 , 	 4
Tom,-
CeoRtIon Ambient
Orivrotatton

LEGEND
PD .. Pul..st DURATION	 G 	 - Accelerometer
RT - RISE TIME 	 MA - Not Available
14F, 4 4+ ..1......t rAiRco •Ln.sa
A 	 - Accattn0 RRRRR

TRANSDUCE R INFORMATION TEST DATA

14. Location I. Oriontatt. Weld SM 4" "4Reno* r '''*Rol. MAX C.) MFP R T
(yet)

PD
(.4)

.

RV, Intornal
Y-Miii 7688

35Kcps
10

.
---

A-12
RV 	 Internal
Z-Axis 2213C 4653

35Kcp9
10Kg

A-13
H -1138
X-Axis A69TC 3577

1800cps
100: 3 ,'-'.5 . . 	 7-

A-16
Top Chock
X-Axis A69TC 3616 1 00g

1800cps , .,-- /. . 	 -.,

. 	 _
G-1

RV, Internal
X -Axis 2213C NA

35Kcps
10 8. 5 3 P.:_, 4 -7\•

'
G-4

RV, Internal
X-Axis 2213C NA

35Kcps
10Kg i 	 . s- c-- . 	 .._ ...

G-6
RV 	 Internal
I-Lis 	 2213C NA

35Kcps
10 : ,2 ....._ ---

G-7
RV, Internal
Y -Axis 	 2213C NA

35Kcps
10Kg

ii
it 	 .1 :.

....----

A-23
Aft Ring
X-Axis, 	 1 	 A69TC 3622

1800cps
100:

r
...: C  _

__ .

AI,

MN
1 	 I

an •

. 	 _r-

In
Will

1
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RS 7331/247
SIMULATED HUMPIDG.TEST OT THE EK•11A LT0-2 IN THE H-1139 CONTAIN*  T-10309

TEST CONDITIONS
Run NA.

11m21AMSSIX1199	
Ambient

LEGEND
PO • PULSE DURATION
DT • Rost TIME
MFP • MAXIMUM PAIRED PULSE
A • ACCELEROMETER

OR

• 'r

RVi - Internal
-Z-Amis

351Ccps
1014	

35Kcps
10Ka 

351(cps
1014	

4..5 	 k 0



AqQIFIEV
•A0111 0

SiKULATED numr 	 TEST

{ 4

1.70102 	 In Ei-3.138 CONTAINER

aNANSINTS

Or.21122thauteeloos
LEGEND
PD • PUL4E DURATION
RT • RISE TIME
MFP • MAXIMUM fe AIR ED PULSE
A • •etc 	

MANS ER INF T ST DATA

RV, internal
Y-tea	

RV, Internal
Z-Axis 2213C

A69TCA-13
11-1139
X-Axis

2213C 10 -10 5 0 HS

2213C

35Kcps
NA 	 10

35Knim
NA 	 104

3622

35Kcps
10Kg
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SIMULATED HUMPING TEST OF THE MX-11A LTU -2 IN THE H-1138 CONTAINER

A:a 4...,
PROJECT mo.

RST2?.1111‘ S)247

PARR

14

or

TEST CONDITIONS
RYA PIA-

COMMENTS VET"- 	 ••1-kos 	
4 .1-AMS

Import

\si-. 1•00. Utah JAW( Car Bully
Amp-c....41.i... Ambient ...4- Pars

o.r.......r.., Sim Figure 2.
LEGEND
PD -PULSE DURATION
RT 	 - smst 	 tmc
MFP • •A•StIAPIM PAIRED PULSE
A 	 • ACCELEROMETER

TRANSDUCER INFORMATION TEST DATA

N.. Leelo, I Owlenntlem W151 SM a
A. mg
.nr. FIRA MAX (*)

2
MAX)-)

g
MFP
A

(..T)
PO

Im0

A-1
RV, Internal
X-Axis 2213l._....-11(a0

9013

35Kcps
UUri—,—.._
35Kcps
10Ka

'.-.)

A-2
RV, Internal
Y -Axis 2213C

A-3
RV, Internal
Z-Axis 2213C L-830

35Kcps
10Ka

g .4
RV, Internal
X-Axis 2223C GA-48

25Kcpa
2Kg ".:_.:-.., .'..:-

A-5
RV, Internal
Y -Axis 2223C GA-148

25Kcpa
214( Z. r: Z . '1

A-6
RV, Internal
2-Axis 2223C GA-48

25Kcps
2KR

A-7
RV, Internal
X-Axis 2223C GA-46

GA-46 
GA-46

25Kcpa
2Kg

25Kcps
2Kg

25Kcps
2Kg

11
11

ff

__,

S

A-8
RV, Internal
Y -Axis 	 2223C

A-9
RV, Internal
2-Axis 	 2223C

4--
A-10

RV, Internal
X-Axis 	 2213C 7687

35Kcps
10Kg

-)

I UNIC, 	 111111111.11 	 -1 	 --)_...L.
1..._ _i

i 	 j

/
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TEST COt DITIONS

Non No.

S.-orlatire
	 11 mph ATMX Car Hump 

Coniiinon
	 Ambient 

Orientat i on
	 See Figure

LEGEND
PD 	 OVRATION

PT

• 	 - 	 IET

G - Accelerometer
NA - Not Available  

.,;;;• 	 '.
, 	 .   

TABLE	 I - Sheet E.

SIMULATED HUMPING TEST or THE MK-11A LIU-2 IN THE H-1138 CONTAINEP

PROJECT,.

RS 7331/247
T-10309

COMMENTS

TRANSDUCER INFORMATION

N.
	 Locatinn 	 OrifintrEtria 	 Model

TES1 DATA

PT
NEP

PD

RV, Internal
A.„1,1_imAxis 	 L-223.3r 	7688

RV, Internal
4653A-12  Z-Axis 	 2213C 

H-1138
A-13 X-Axis 	 A69TC 	 3577

Top Chock
	

1800cps

A-16 X-Axis 	 A69TC
	

3616 100g 

RV, Internal 	 35Kcps 	
,

G-1 1 X-Axis 	 2213C 	 NA 	 10Kg 

G-4 X-Axis 	 2213C 	 NA 	 10Kg  	 7.
35Kcps

1 f,RV, Internal

 -+
RV, Internal 	 3SKcps

G-6 . Y-Axis 	 2213C 	 4_ NA 	 10Kg 	  L
RV, Internal 	 • 35Kcps

C-7 ; Y-Axis 	 ■ 2213C 	 NA 	 10Kg

Aft Ring 	 1800cps 	 • 	 - _
A-20 X-Axis

	

A69TC 	 3622 •100g_ 	 5 	 _

Aft Ring 	 25Kcps 	 11 - C 
PD81 1P008 . -

!

TJWCLA S

3SKcps
10Kg

35Kcps
10Kg

1800cps
100p 

A-21: X-Axis 	 2215M2
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