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Summary of Results 

A ramp test vas conducted to subject an H-350/^30 to siculated handling 
conditions and determine accelerations on the H-350/4.30 QQcl on a con
tained H, J. cartridge and its components. 

Tests were conducted with the K, J. cartridge and container oriented in 
the requested shipping direction end 90° to the requested shipping 
direction. Four test runs were nade with the cartridge and container 
oriented in the requested shipT?ing direction with ijjipnct velocities 
ranging from 4..9S to 7.06 n̂ ĥ. Two runs were made with the cartridge 
and container oriented 90'"̂  to the requested shipping direction 'jith 
impact velocities of /+.96 and 7.01 mph. 

The maxinnim faired accelerations meaaxired with the K. J. cartridge and 
container oriented in the requested shipping direction are: 16,7 g 
longitudinal on the ramp dolly; 19-5 g longitudinal and 13-0 g vertical 
on the container base; 26.5 g longitudinal and 30.3 g vertical on th 
cartridge structure flange; 41.9 g longitudinal on the X1HC-23A; a 
38,1 g longitudinal on the 110-435. 

The raaximuEi faired accelerations neasured with the cartridge and co 
tainer oriented 90 to the requested shipping direction are: 15-8 
longitudinal on the ramp dolly; 20.6 g longitudinal ard 13.7 g vert 
on the container base; 31.2 g longitudinal and 33.5 g vertical on 
cartridge structure flange; 31.5 g longitudinal on the XlhC-23^; 3 
longitudinal on the hC-4SS; and 32,5 g longitudinal on the top of 
cartridge structure. 

During the test, the Robinson (Robinson «Oo 91-4-4A) rtet-L-Flex vibra 
mounts were dajnaged but with no apparent fractures, flVVf'' 

mm 

ic 0 
Cartridge electrical checks were conducted at the conclusion of the test 
and the H. J. cartridge showed satisfactory operation. '̂ "̂ ' l!̂ 9 
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C'Mf-cl of Tpst 

The object of t h i s t e s t was zo sub j ec t the H-;^f?A32 to simulated 
handling condi t ions ano c e r e r c i n s accc-l f-r'i-tions cr. the con ta i . i e r , 
H, J . c:^rtric'3e, XZ:.C-2 34j i:C-j,S3, and rsiiip d o l l y . 

P.op son for Vn-̂ t 

This t e s t wa? requested in a 'Jork Order /• .uthorization f roa L, A. Dunn, 
1284 t o P. :••:. Kdsr.G, 1612, da-Lod .august 9, 1955. 

Sur,T.arv of Fast. To^ls 

.;o previous rami: t e s t s cf the h-350/^30 have been conducted cy i>epartcent 
1610. 

Sotu-j fcr Te^t 

The setup for the Vjst i s es shown in r i g . 1. The coriiponents t e s t e d 
a re as *ab^_il6*cd in Tfi-ble T. 

The following equipnitnt vas used t c perforrri the t e s t : 

Engineering Test Ra^p 
RaiHD Dolly 
Mil ler A - p l i f i e r s , Typ-e C-3, Model 0-^-12, S e r i a l Ho. 7 
Mil ler Osci l lograph, Kodel J , S e r i a l Ho, 99 

The cor.ronents t-^:;t'^d were instr'onvantcd with Etathai:: acceieroiTjeters f c r 
two container c r i e n t a t i o n s . The ins t ruLienta t icn vas as fo l lows : 
Longitudinal and v e r r i c a l accelerocie ters were counted on the ca r t r i dge 
sLructuro flange and on the conta iner base a s show.: in F i g s , 2 arxl 3 . 
Longitudinal eccelerorr-eters were mounted on "Lne J-:C-455, XlKC—234 anu 
on the top of ins c a r t r i dge s t r u c t u r e (for the 90° o r i e n t a t i o n only) 
as shown in F igs . 3» 4, and 5. k l o n g i t u d i n a l accelercmcter was a l s o 
co-_nLcd on the cein frar.c- of the ramp d o l l y . T ie Statliam acce lerometers 
used a r r as tabula ted in Table i l . 

Frccpdurr 

The H-350/430 was a t tached to the raEp dol^y a s shov:n in F i ^ . 1. The 
H-194 shown i.^ the f igare "was not instrumented or considered a p t r t of 
t i . ia I*,;,;:.. "i':;p ran^p uolly wa.s y u l l - ^ up the raup to a he igh t s u f f i c i e n t 
to produce th'_ desired impact v e l o c i t y and then r c l o a s e a . 

*^ X -^ v^x- .^ ^ O ? ^ ilxllJD 
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Tests were conducted with the contai/ier a m H. J. cartridge oriented in 
the requested -̂ hipping direction (O'-' orientation) and 9^° "^^ the requested 
shipping direction. I-iev Robinson Met-L—Flex vibration r.ounts v.-ere used 
at the start of testing at each orientation. Four test runs were made 
vdth the 0° criontation at inp^ct velocities of 4.9S, 5-63, 6ol2, and 
7.06 mph. Two lest runs were ^ace with +h'"" 90*̂  orientation at i~paci. 
velocities of 7.01 and 4.96 ::aph. Existing test schedules did not allow 
sufficient time for cociDletion of the tost (with instrumentation) in 
accordance with 3C3-5; however, C-eorfre î eun, 1234-1. completed 'Jr-.z. tc.:t 
in accordance with 3G3-5, without instrumeiitation. 

j-.ccurate cieas'oremsnts cf ir̂ pact velocity were :.ade by placing a î icro-
switch on the ramo dolly, A voltage v,-as applied to the micro-switch 
which was connected to a galvanometer in the oscillograph. Two micro-
switch pip points with a known distance between them were set up on 
the ground near the fixed bumper. As the n>ocrc-switch on the ramp 
dolly traversed the pip points, voltage deflections for each point were 
made on the oscillograph record and therefore the time to traverse the 
known distance between the pip points vas obtained. 

Cartridge electricaj. checks were conducted by Li'-'icioa 1323 at the 
conclusion of the test. 

H.'^.st:! t?: 

The ::u:ximuiii a c c e l e r a t i o n s measured during the t e s t a r e as given in 
Table I I I . Figures 6 end 7 show t y p i c a l records of the shock s i g n a l s 
for both conta iner o r i e n t a t i o n s . 

At the conclusion of the Les t , the Robinson Ket-L-?lex v i b r a t i o n mounts 
wore found to be damaged as shown in F igs . 3 and 9 , 

The ca r t r i dge showed s a t i s f a c t o r y opera t ion a t the conclusion of tne 
t e s t . 

Ccnclusion 

Inspect ion of the r e s u l t s of the t e s t shew t l ia t the re i s an amp l i f i c a t i on 
of t*^e apc l ied shock pulse on the c a r t r i d g e s ide of the v i b r a t i o n zKiunts, 
This condi t ion i s probably caused by the sniall d isplacements allowed 
by the v i b r a t i o n moijuits which r e s u l t in the v i b r a t i o n mount top cap 
"•bottoming on the a u x i l i a r y cushions ( s t e e i wool l i m i t e r pads) jn both 
d i r e c t i o n s . The lead dGflcct icn curve for thl'^ 't-'-^e i s o l a t o r ex r e r i ences 
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an abrupt ch^n'o in slcne upon en^sgcmeat with the l i : rL te r pads . The 
ac r j p t cnange m c h a r a c t e r i s t i c s may cause the impressed shock l eve l 
to be amplified t-;o to s ix times.** 
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.î  C ? 'J.-- -

5 e r . 
' ( C . 

:^33 

519 

^ ' 3 

65^ 

21V" 

- / I 

£ ^ 

13^0 

1297 

1293 

1296 

1299 

tLL 

Ha;,ge 

c-5 
±50 

+50 

1^0 

+50 

+1.X) 

+50 

+50 

+103 

+50 

±50 

+50 

2IOO 

+50 

r^odel 
I'ic, 

A > \ - 5 0 - > a ) 

A5A-50-2iO 

ASA-50-300 

/v5A-50-300 

A5A-10O-300 

A5A-5O-3OO 

A5A-50-3[X) 

?~100-300 

F-5O-3OO 

F - 5 0 - 3 0 0 

F - 5 3 - 3 0 0 

? - 1 0 0 - 3 ' X 

A5A-5O-30O 

:*axi:rai 
F requenc : 

( c p s ) 

500 

700 

UO 

i 9 0 

760 

490 

500 

630 

530 

565 

565 

690 

500 

Ihe 0^ cricntr-tl'Cjn is the roqt.'est'^d shipping orie. ' i taticri , 



UKCL,:; XKJ> - i - ^ 
- I t -

.110 

fTCJcC. I.e. T:.-V'"! 

TAHLi-; I I I 

Accelorcjset t r No. 
and 

Un*!. Ca r t . S l m c l u r e Fla v-u 
; c r l . ' ^^r t . S-rucL'-rc r l ange 

^. Ve r t . C c n U l n t r Banc 
t . l-otig. Conl«.lncr i^ase 

Ur.i?. IlHC-23i 
U n g , HC-i£S 
U ^ g . F.*i3p Jo l ly 

R'.;n 1 - 0 O r l r n t f i t i o n 

Nnx. 
Accel . 

' ,.7 

l . t ! 

".ax. 

Acco l . f-.jlsQ 

Jdlc AzisL. 
;• ] . '1 
1^.3 
1 2 . 6 
0 . 2 
y.'' 

17 .7 

Itlao 
Ti-nc 

• 2ft.0 

- U . i 
-3^..?-
-3 . ^b 

o.:^:-<) 

0.013 

o.nio 

H,r,o 
i l S i l i i t i l 

- IB.d 0 .>^3 :.O20 
0 . 3 U 
0 . 3 U 
0.O2/. 
0.022 
0.020 

-1(^.7 O.O'i? C.021 

W.il-'UH . \ C : E I ; P . M ! 0 I I 3 " ;-;r^\"ul'dJ IJl-TIIilG fAVS Ti.oT CF Tlii; H-550//O0 

A c c e l . 
J L I 

0 . ? 

fun 2 - 0 Cr lo . i t f i t lo- \ 
l a p a c ^ VcX. 

P.ur\ 3 - y' t r l f l ' . L i t l n n 
lORnct '{el. 6 . U nph 

Fax . 
A c c o l . 

I-k. 

i-'nlr'-'d 
Pul JO 

•1 

Rl:in hjlnrt iUao fi;',ao 
Tirrio T U a 

1.007 

R-.n 4 - •;) C.-l'-.T-«'.lcn 

I'lax. 
A c c s l . 

Kay. Fairu ' i 
Actiol, Kiloij 

Rloo 
Tlco 

_Lai_ _i£l_ laaid Uiiil 

IL.b 0 . X 2 0.012 i i . 3 - 1 3 . 0 o . o n 

Accolcrc'sol.ei' Sc, 
and 

Igcfttlcn ,̂ 

3. Long. Cftft. S t r j c l v r e Kltr.^e 
/.. Vort . Ca r t . 3 t r i . c n . r c Flunce 
':. VeT-t. Container liuso 
7 . Long. Container Raae 
?. Lor^g, jQh^C-aji 

U . U n g . MC-iad 
•-2, Lont;. C a r t , StrMCtur-? "op 
13. Lcng. Rtntp Dolly 

Run 5 - 90° C r i o n t a t i c n 
I:aD.i--t Vgl. 7.01 cph . 

Accol . A c c - 1 . F^lae 

Oiiiu _(-li_ _tzL_ 

F'iao Pul DO 
Tlfflo Tl-ne 

}?-.'^ 
22 .2 

B,0 
1 7 . 3 
1').0 

n.3 
0.0 

31. ' i 
19 . / . 
?2,?. 
2 4 . 3 
3S.0 
3.?. 4 
35 .0 
1 7 . 5 

- 3 1 . 2 
+28.7 
+13.7 
-20.b 
- 3 0 . 9 
- 3 6 . 6 
- 3 2 . 5 
- 1 5 . - ! 

0 .007 
0 .005 
0 . X 5 
0 .005 
0.011 
0 .311 
O.Qll 
0 .008 

0.030 
0.011 
0.311 
0.035 
0.029 
0 . 0 2 i 
0.031 
0,032 

Run 6 - 90 CrVon*-atlon 
Igrpttct ' Jo l . 4 . 0 6 amh 

'•ccol, 
( O F . • 

6 . 0 
3 6 . 6 
2 0 . 1 
1 1 . 6 
1 5 . 0 
2 1 . 3 
U . 2 

0 . 3 

f a x . 
i-',ax, ra i r - id R i s e Pulne 

A c CO 1 . F-u 1 0" T Lso T1 â o 
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