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Summary of Resu l t s 

Bie H~190s H-194, and t h e i r con ten t s r ece ived no mechanical or e l e c t r i c a l 
damage as a r e s u l t of impact t e s t s conducted w i th a lO-degree - inc l ine ramp 
t o determine the a b i l i t y of the con ta ine r s t o -withstands and t o p r o t e c t 
t h e i r conten ts a g a i n s t fhock l o a d i n g . During the 14 and 16=foot runs on 
the H-190j t h e 2 x 4 shor ing n a i l e d to the f loo r of the ramp do l ly pu l l ed 
loose o 

The H~190 was given seven impact t e s t s wi th runs from 4' t o 16- fee t up t h e 
10"degree - inc l ine ranqj. The H-194 ffas giv^i four impact t e s t s -wiiiL runs from 
4 t o 10 - f ee t up the rampo 

On t h e H-190 t h e maximam a c c e l e r a t i o n s measured on t h e base of the con ta ine r 
were 31.2 l o n g i t u d i n a l w i th a 0,,033-second r i s e t ime and a OoCBlfsecond pulse 
d u r a t i o n ; smd a v e r t i c a l v i b r a t i o n a l a c c e l e r a t i o n of 36o2 g peaK-to-peak 
wi th a frequency of 140 ops . 

On the H-194 t h e maximum a c c e l e r a t i o n s measured on t h e base of the con ta ine r 
were 15 .1 g l ong i t ud ina l with a 0o021-second r i s e time and a 0o040-second 
pulse d i i ra t ion; and a v e r t i c a l v i b r a t i o n a l a c c e l e r a t i o n ofj-10oS.^^p,eak«toj»peak 
witbi a frequency of 370 ops . 1̂ -.., , _ , """"•" 

No l a t e r a l a c c e l e r a t i o n s were measured dur ing th i s t e s t . 

Object of Test 

Die ob jec t of t h i s t e s t wasJ 

a , t o deterunne the a b i l i t y of the H=190 and H-194 t o w i th s t and , 
and t o p r o t e c t t h e i r con ten t s a g a i n s t impact acce l e ra t ions» 

b . to determine the adequacy of the tie-down method^ and 

Co to determine the a c c e l e r a t i o n s a t var ious p o s i t i o n s tliroughout 
the t e s t specimens. . * 

Reason for Test 

"Hie t e s t was requested in a Work Order Author iza t ion t o P. H« Adams, 1612, 
L. A. Dunn, 128 4', dated October 9 , 1953o The aooelerometer loca t ions 
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and length of ramp runs were s p e c i f i e d v e r b a l l y by the consu l tan t^ Mr. Go V„ 
Lemmon . 

Function of Object Tested 

Bie H-190 i s a shipping and s to rage con ta iner designed to hold the fuzing and 
f i r i n g components of the X W - T / H J . 

Ihe H-194 i s a c y l i n d r i c a l can designed a s a b a s i c con ta ine r to hold va r ious 
combinations of major components as provided by use of adapter k i t s XH-302j 
XH-303, and }!H-320„ 

Summary of Pas t Tests 

No previous dynamic t e s t s have been performed on the H-190 or H-194 by 
Division 1612. 

Setup for Test 

Figvire 1 shows a sketch of the H-190 and H»194 t e s t s e tup on ihe ramp d o l l y . 

The H-190 and H-194 components a r e l i s t e d belows 

(2 ) 

COMPONENTS 

H-190 
MC-.83 
MC-83 
MG-73 
MC 
MC 
MC 
MC-

-134 
-227 
-229 
-235 

MC-235 
MC "234 

22-H3 
XAE-144 
XAE»598 
X=-324—A3 
XAE-29B=.K2 
X=.035-A5 
014 
047 
055 
Inoperable u n i t s 
No S e r i a l Numbers 

PART NUMBERS* 

None 
None 
None 
None 
Hone 
None 
None 
None 
None 
None 

H-194 

MG-83 
MC~83 
MC-134 

Prepro duct ion 
No S e r i a l Number 
XAS-611 
XA.S=562 
XAB-488-F2 

None 

None 
None 
None 

*No part numbers are available on these components because they were issued 
prior to the part numbering system. 

,i.r^ .\SSIt't 
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The t e s t equipment used during t h i s t e s t was as fol lowss 

Sigineer ing t e s t ramp and do l ly 
Mi l l e r Type C-3 a m p l i f i e r s . Model C-12, S e r i a l Nos. 3 and 7 
Mi l l e r recording osc i l lographs^ Model H, S e r i a l Nos. 159 and 161 

A l i s t of the accelerometersr t h e i r s e r i a l numbers j, type and n a t u r a l f r e ­
quencies i s given in Table I . The l o c a t i o n s of the acce le romaters are 
shown in F i g s . 2 , 3 , 4^ and 5^ 

Procedure 

The H-.190 and H-194 were instrumented witlrt Statham acoelerometers and 
i n s t a l l e d on the ramp do l ly by us ing 2 x 4 lumber for shoring^ and lashed 
down us ing wire rope and turnbuckles a t t a c h e d to t h e four h o i s t and t i e -
down f i t t i n g s a t t h e top of each c o n t a i n e r . Four t e s t s were conducted on 
both con ta iners by pu l l ing the t e s t do l ly 4i, 6^ 8^ and 10 f e e t up the 
lO-degree- inc l ine ranip. Af ter the t e s fc do l ly had been p o s i t i o n e d on ihe 
ramoj, i t was r e l e a s e d and allowed t o r o l l f ree s t r i k i n g a 4 x 4 pine block 
as a biimper. "Die H='194 was removed a f t e r t he 10>=foot rxinj and t h e H=190 
was given th ree a d d i t i o n a l t e s t s w i t h d i s t ances of 12.-. 14, and 16 f e e t . 

Resu l t s 

There was no mechanical or e l e c t r i c a l danage to -the H-190s H<̂ -1945 or t h e i r 
contents a f t e r being subjec ted t o seven and four impact t e s t s » r e spec t i ve ly^ 
on the Engineering t e s t ramp. The a c c e l e r a t i o n ds.ta for* t he se t e s t s a r e 
conta ined i n Table Us and a t y p i c a l shook record i s shown i n Fign 6. 
During t h e 14 and 16'=foot runs ( s i x t h and seventh impacts) on t h e H=>190j 
the 2 x 4 shor ing came loose where i t was n a i l e d to t h e do l ly f l o o r . No 
damage occurred t o the t ie-down systems on e i t h e r -Jhe H»190 or H=194. 
Because of t h e t h r e e a d d i t i o n a l t e s t s on xhe H-190j, t h e maxiimam l o n g i t u d i n a l 
aoceleratj ion maasured on t h e base of 1h.e conta iner was 31.2 g w i t h a 0 .033 -
seccnd- r i se time and a 0.061-second pu l se durationo On the H=-194 the 
maximim l o n g i t u d i n a l a c c e l e r a t i o n measured on t h e base of t h e con ta ine r was 
15ol g w i t h a 0o021-second r i s e t ime and a 0o040<=8econd pulse d u r a t i o n . 

In ihe H-.194 the v e r t i c a l a c c e l e r a t i o n on the MC--83 mounting b racke t had 
v i b r a t i o n durat ions for t h e 4^ 6a 8 , and 10-foot runs of 002, 0o3p 0.6s, 
and 0.65-secondj, r e s p e c t i v e l y , a t f requencies between 52 and 56 cps before 
the v i b r a t i o n s damped o u t . In t h e H~190 t h e v e r t i c a l a c c e l e r a t i o n s on t h e 
top of t h e MC-229 e A i b i t e d s i m i l a r c h a r a c t e r i s t i c s w i t h v i b r a t i o n dur-ations 
of 0„2s 0,3s 0„5j, 0.65.„ Oo77j 0 ,97 , and 1.20 seconds a t f requencies beHreen 
130 and 155 cps for the 4 through 16- ioo t runs j r e s p e c t i r e l y . 

At times these aco l e r a t i ons went through severa l v i b r a t i o n cyc les before they 
b u i l t up to a peak. This i e shown by the l a rge time t o maximum s igna l in 
Table I I for the v e r t i c a l a c c e l e r a t i o n on the MC-83 b r acke t dxaring the 
8-foot run , and fo r the v e r t i c a l a c c e l e r a t i o n s on t h e base of t h e MG-229 
during the 12-foot run, 

UNCLASSIFIED 
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The long vibration durations on the MC-229 are probably due to resonance of 
the vibration moxints on the H-190 -whereas the lone; dxiration of the vibrat ion 
on the 183-83 mounting bracket is probably due to the simple beam-type con­
struction of th is bracket. 

No correlation can be drawn bei:ween ihe longitudinal aoceleratjon on the 
ramp dolly and the longitudinal accelerations on ihe containers . The dis= 
crepancy between these accelerations is probably due to the loosening of the 
2 x 4 shoring which pulled loose completely on ihe 14 and 16-foot runso 

Conclusions 

The only comparison possible a t the present time between th i s ramp t e s t and 
ra i l road switching i s a comparison with a previous ramp t e s t . This compari­
son is possible in terms of ihe longitudinal accelerations onlys during 
rai l road switching, the l a t e ra l and v e r t i c a l accelerat ions are more severe 
than those imposed by the ramp t e s t s . The shook spectrum (equivalent s t a t i c 
acceleration versus frequency) for a 19o7=g longitudinal in^jactj wiih a 
0,049-seoond pulse duration, on ihe ramp dolly was comparable to the shook 
spectrum obtained from a longitudinal acceleration recorded during an actual 
rai l road switching operation with an impact velocity of approximately 4 n^h. 
As wi l l be noted in Table I I th i s would f a l l somewhere between the 16.7=>g 
impact of the 4-foot rxm and the 21o8'=g impact of the 6-foot run. No com= 
parison i s possible for ihe higher magnitude impacts of th is t e s t^ and 
especially for the 14 and 16-foot r;ms where the time to maximum signal and 
the pulse durations changed considerably from those of the previous runs. 

Since the nai ls holding the 2 x 4 shoring to the floor boards pulled loose 
on the 14 and 16-foot runs, i t i s suggested tha t fasteners of greater holding 
power (possibly lag bolts) be used to hold the shoring during actual r a i l 
shipmento 
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•TIE-DOWN FITTINGS 

2x4 PINE SHORING 
NAILED TO FLOOR 

EYEBOLT-

2x !0 FLOORING ON RAMP DOLLY 

FIG~I TEST SETUP-RAMP TEST OF H-190 AND H-194 

UNCLASSIFIED 

TM-184 
REF SYM 1612(98) H 

Co 



.%... 

^/3g(^ 

G.--2 A C C L L E R O M E T E R LOCATIONS, RAMP '^ A ( ^ H - ! 0 AND H-|^>Ji 

Ul\Kjl-jlxkDKjlJ: iSliU KEF SYM l6 12(^3) 

^#-^6'l^7 

mommumms^^asmi^^m 



[ W ^ T A QO-

F I G . - 3 LONGITUDINAL AND VTRTiCAL ACCELLROMEfERo OH TOP OF MC-229 
RAMF TEST OF H-19" AND H-10'S 

TM-18'! 
REF SYM 1612(98) 

r ] .-• " , ' " 'T ,A cyi'~^i 



JNCLASSIFIED 
! ! l ^ ^ ^ 

\.s'. r^ 
F!G-H LONGITUDINAL ACCELE Fxv..'.,: TEr; -.;, u>^o 

OF H-19C AND M- !9 i l 
L ^1 II 17"- ^ST 

REF 5V t ' > l 2 ( 9 3 ) 

JNCLASSIFIED 



UNCLASSIFIED 

' PTTT^CELFROMFTERS ON H-lQli, RAMP TCST CF H-I90 AND H-I9lt 

UI-XLASSIFIED 
REF SYM I'D 12(92) 



LONG, MC-8^ BRACKET-

VERT. MC-83 BRACKET 

VERT. BASE H-i9H 

LONG. RAMP DOLLY 

VERT. RAMP DOLLY 

VERT. BASE MC-229 
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T Q - TIME ZERO 
A- TIME TO MAXIMUM SIGNAL 
B- PULSE DURATION 
C- PEAK-TO-PEAK VIBRATION ACCELERATION 
0- MAXIMUM SIGNAL ACCELERATION 
E- 0.01 SECOND 

FIG.-^ TYPICAL SHOCK RECORD- RAMP TEST OF H-190 AND H-I9^ 

UNCLASSIFIED ^^% '̂ '̂ (̂ s) 



isst 
UNCLASSIFIED 

- T 

TV.-184 
Ref. Symi 1612-«'98) 

mSLE I 

ACCELEROUST.=K wmB^s, 1 -̂PB. SErtu;. NUBSS, RA.r.?;, A':D MATJPAI 

iURIMG RAMP "nST OF H-i90 AI-JD H-IS'4 

?PHXi7EJCl^ !rs'3D 

N'u-mbpr L o c a t i o n 
Measur ing D i r ' j o t i o n 

S e r i a l 
Nuznber 

• ^ p e ' .anee 

'.FJ 

N a t u r a l 
F requeacy 

( c p s ) 

1 
2 
3 

5 
g 
7 

8 
9 

10 
J. I 

13 

V e r t . 
Lon^. 
V e r t . 
Lonf,. 
V p r t . 

V e r t . 
Long. 
V e r t . 
V s r t . 
Long . 
V e r t . 

Pano Dol ly 620 
Pa-r.o D o l l y 2? ' ' 
Base H- i90 615 
Base H«i90 633 
Bass MC-229 634 
Base MC-229 284 
Top IK-229 614 
Top MG-22S 2T4: 
Base H-194 624 
Base H-194 276 
i K - l S ? Mounting Ring Z''9 
M : - B 3 8r«.ctcet 613 
MC-85 BracKet 27 5 

A55.-

ASA. 

ASA. 

A. a*. 
hSk 
K^. 
ASA 
ASA 
ASA. 

- 5'J-24U 

- .SO-300 

- ^^0-240 
-100-300 
- b'>-240 
-lO-'^-^OO 
- .50-240 
_ 50-7 40 
-100-500 

&0-:'-,0 

100 
50 

100 
50 

100 
50 

100 
50 

100 
50 
50 

100 
50 

760 
570 
760 
500 
750 
580 
760 
550 
740 
640 
560 
740 
550 
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Lon£. ra.-5p d o l l y 
Y*(rt. ratip d o l l y . 
Long. b'JS" H-190 
V e r t , basft H-190 
Long. ba?e yC-229 
V e r t , basft U^,-Z29 
Long, top !*>2£9 
V e r t , top M3-229 

I^ftg,baso H-194 
V » r t . base H-194 
V«r t» UC-137 «ouMtiQg r i n g 
LoRi?. KC-83 b r « o k « t 
V o r t . M'-So b m c k s t 

4 » f o o t Run 

Snock Time t o PUIBO 
Aoc, Ua.%, s\f, Dxuration 

f s e o . ) ( B O O . ) (e) 

V l b . * TiinB t o 
Ace . Max. S i r . i ' re ' l , 

j U ) ( s c c c ) ( c p g ' 

l6o7 

1 3 . 7 

1 3 . 6 
3 , 7 

2 2 . 5 

15 ,4 

o.on? 
0 . 0 1 7 

0 . 0 ? d 
0.0S2 
0 .026 

0 . 0 2 1 

8.9 0.043 
Off rooord 

0.054 

0 . 0 3 3 

0 .04S 
0 . 0 5 3 
0 ,043 

0 .037 

O.OSl 

• 7 . 9 

2 3 . 1 

4 . 9 

9 .2 

2 2 . 3 

0 . 0 1 8 

o.on 

0 . 0 3 9 

0.033 

23C 

170 

0 . 0 2 8 165 

270 

62 

TABLK 11 

SiiOCK AN-̂  VIBRAn'.'ti ACTKl -3l'̂ 1 loss DOMNG ?\Vi- T-'ST •? 
i -190 A'.r H-\Si 

Shoo'< 
Ao- . 
',) 

21,8 
_ 

13 .3 
-

l b . 9 
5.2 

25 . S 

Ti-M t o 
t t a j t . S i ? , 

•' I S O . ; 

0 .003 
. 

O.'Hi) 
-

0 .030 
0 , 0 6 3 
0,'"i?9 

6-f-)Ot 

D-.r^^t-
' ifo. 

J . 044 

. 
0 . 0 3 8 

-
0.047 
0 ,019 
0 . 0 4 1 

3r 

L 

Run 

— -

V l b , » 
^oo . 
_(/_) 

. 
10.6 
. 

27 .9 
. 
-
-

Ti-n.1 to 
Ma<. Si?: 

____(_s«_o._)__ 

0 ,017 
,. 

0.011 
.. 
-
. 

16 ,1 

10 .5 
20 .7 

0 . 0 2 1 

0 , 0 4 5 
0 .022 

0.040 

0 , 0 1 5 
0 ,03? 

7.g 0.CS7 

10 .5 0 .034 

9.9 0.04f> 

IZ-foo-fc Run 1 4 - f o o t Run 

Long* rft*? d o l l y 
V a r t , rRjsp d o i l y 
Long, base R-190 
V«!rt. b a s e H-190 
Long. b«8« MC-229 
V e r t , b a t e MC-229 
Long, t a p iC-229 
V ^ r t . top m'Z29 

Shock T ine t o Pu l s a V i b . , 
Aoo. Max. Sige. IHr ra t ioa , A o o . 

( K ) ( g o o . ) ( s s o . ) ( g ) 

3 0 . 2 0 .003 0 . 0 4 6 
fisid A m p l i f i e r 
1 5 . 5 0 . 0 2 1 0 .049 

1 9 . 7 0 . 0 3 4 0 .054 

2 6 . 1 0 ,039 0 . 0 5 3 

Time t o 
I Jax . S l g . P r s i o 

( s 9 0 . ) ( o p s ) 

2 7 . 2 0 . 0 1 9 250 

1 U 9 0 . 1 1 6 24 

' l 7 . 2 0 . 0 6 3 130 

Shock Timn t o 
Act!. M a x . S i g . 
(g) ( s e o . ) 

6 1 . 1 0 , 0 2 3 
Sad AiBpl i f i e r 
2 5 . 1 0 .076 

23 .9 

3 5 . 0 

0.072 

0.034 

P u l s e Vibo « Time to 
D u r a t i o n Aoin Sfax.Sig. 

( s eo._) (g) ( s a c . ) 

0 .034 

0 .051 

0 .061 

0 .067 

3 3 . 9 

2 4 . 5 

31 .8 

0 .073 

0.054 

0 , 0 4 5 . 

• V i b m t i o n a o i e l e r a t i o n s a r o p o i k - t o - p o a k a o c o l o r a t i ion a 
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'IM-134 
P e f . Sym! l S 1 2 - ( 9 a ) 

8 - f o c t l-xn 1 0 - C o o t Run 

[ opa ' 

2 50 

180' 

160 

370 

56 

3hoc'< 
kCiOt, 

2 4 . 5 

U . l 

1 4 . 5 
3 . 2 

1 5 . 1 

Tirw to 
Mai. Sip; . 

f 8 9 0 , ) 

0.-^03 

0.034 

0.039 
0.047 
0.035 

Cxu-Ati 
f 8 P 0 . 

0 . 0 4 i 

0 . 3 4 8 

0 . 0 5 5 
0 , 0 1 5 
0 , 0 5 6 

L -

V i b . * 
Aoc . 

(c ) 

8.6 

3 4 . 5 
_ 
«> 
-

T i w t o 
M A X . S i g . 

( s e o . ) 

0 .010 

0 . 10 
-
-
-

Frfsq. 

( c o s ) 

?no 

180 
•• 
-
"• 

1 3 , 3 

8 .3 
13 .7 

0.034 

0.053 
0,037 

0.040 

0 , 0 1 5 
0 . 0 4 1 

1 0 . 4 

10 .3 

28.7 

n.O-i? 

0.0<i'.' 

0 . ) 1 9 

140 

310 

54 

SHock Tirro t o 
Ace, Max.SiK. 
(g ) inOQ.) 

25 .8 

14«9 

H o i 

5 .9 
2 8 . 0 

12 ,6 

4 .7 
19 .3 

0 . 0 0 8 

0 . 0 1 8 

0 . 0 2 3 

0 .074 
0 . 0 7 9 

0 .059 

0 .017 
0 .016 

P u l s e 
IXi ra t ion 
( s e c , ) 

0 . 0 5 2 

0 . 0 4 3 

V i b , * 
Aon. 

9 .4 

£ 2 . 5 

Tiine t o 
Max. 51S!;. 

( s o o ) 

0 .007 

0 . 0 1 1 

F r e q . 

( o p s ) 

250 

170 

0 . 0 6 3 
0 . 0 2 1 
0 .056 

0.044 

0 . 0 3 1 
0 , 0 3 0 

i3<.4 

9 ,0 

27.0 

0 .064 

0 . 0 2 1 

0.032 

150 

280 

( o p s ^ ^ r a 

» ^ ^ H H 

•> ii l i 
260 apl 

58 SSI 
*m HWMM 

136 m^ 

:l • ' 

Shook 
Aoc. 

(g) 

;• 81*0 
B*ri Ai 
Si.2 
; . 
2 8 . 2 

• W i 

4 4 , 6 
. 

«, <- ' 

Tiae t o 
Max.Sig. 

(sf to.) 

0^022 
•a:plifl«r 

0,033 
. 

0 .031 
. < * % 

6,030 
-

16-fo«? 

P u l s e 
Dur»ti 

(aoc. 

0 . 0 3 2 

0 . 0 6 1 
_ 

0 . 0 6 0 
,*• 

0.94i* 
« 

t ,Aun 

« 
) 

' 

-

, 

! 

Vibo » 
Aoo, 
{%) 

-

-
3 8 . 2 

-
2 * . 5 
"*' ft ' 
3 6 . 6 

TlTO t o 
M&x.Sig, 

( s e c . ) 

-

-
0 . 0 2 8 

-
0 .041 

9 *•*• 

0 .041 

F r e q . 

( c p s . ) 

-

-
140 

itt 

6S 
m 

135 
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