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A ramp test was conducted to subject an H-350/430 to simulated handling
conditions and determine accelerations on the H-350/430 and on a con- s”l 4'“
tained H. J. cartridge and its components.

Tests were conducted with the H. J. cartridge and container oriented in 3328-3
the requested shipping direction end 90° to the requested shipping

direction. Four test runs were made with the cartridge and container

oriented in the requested shipning direction with impact velocities

N
ranging from 4.98 to 7.06 mph. Two runs were made with the cartridge & \J
and container oriented 90° to the requested shipping direction with é§? & da
impact velocities of 4.96 and 7.01 mph. 2 < A
SR
The maximum faired accelerations measured with the H. J. cartridge auié§' N ;;;\
container oriented in the requested shipping direction are: 16.7 g 3 ;f*ﬁ

longitudinal on the ramp colly; 19.5 g longitudinal and 13.0 g vertical 93 p.
on the container tese; 26,5 g longitudinel and 30.3 g vertical on th ; l
cartridge structure flange; 41.9 g longitudinal on the X1HC-234; a
38,1 g longitudinel on the MC-A28,

The maximum faired accelerations measured with the cartridge and cog-
tainer oriented 90° to the requested shipping direction ere: 15.8 :
longitudinal on the ramp dolly; 20.6 g longitudinal and 13.7 g verifcal
on the container tase; 31.2 g lopgitudinal and 33.5 g vertical on the
cartridge structure flange; 31.5 g longitudinal on the X1mC-234; 3(
longitudinal on the MC-4B88; and 32.5 g longitudinal on the top of
cartridge structure.

During the test, the Robinson (Robinson Wo. G14--4A) Met-L-Flex vibra
mounts were damaged but with no apparent fractures. INVE: .

Cartridge electrical checks were conducted at the conclusicn of the test
and the H. J. cartridge showed satisfactory operation. mAx ! 1559
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Fesson for Test

F t was reguested ir a York Crder fLuthorization from L. 4. Duan
1284 to P. H. kdsms, 1412, deved August 9, 1955.
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The folleowing equipment wzg used tc perform the test:

Engineering Test Hezp
Ramb Dolly

iers, Type C-3, Model Ca-12, Seriel Ho. 7
Ed’ler Cfﬂ lograpgh, Model J, Serial Ko. 99

The components tested were instrumented with Stethan accelercmeters fer
two container orientatiorns. The iastrumentaticn was as follows:
Tongitudinal and verticel eccelerozeters weres mounted on the cartridge

structure flence and on the conteiner base as show: in Figs., 2 ard 3.
Longitudinal accelercreters were mounted on the #0-435, AIRC-Z34 and

on the top of tne cariridge structure (for the 90° orientation only)

as shown in Figs. 3, 4, and 5. A lcongitudinal accelercmeter wes also
zounced on the main frame of the ramp dolly. The Statham accelerometers
used are as tabuleted in Table 11,

Frocedure

The H-350/430
E-194 shown

was attached to the ramp dolly as shoun in Fig. 1. The
in the figure was not instrumented or cc“SAdvred e pert of
i@ ramp uui;; was DLLLL U up uhe Tafp woa ‘.Cl;":t suffiegient

to produce the desired impact velocity and ther released.
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Tests were conducted with the contziaer and K. J. cartridge oriented in
the requested skipping dircction {O° orientetion) ard 909 teo the requested
shipping direction. HNew Rocvinson Fet-i-Flex wvibration mountis were used

at the stari of testing st eacn orientation. Four test runs wcre zade
vith the O° crientation et impact velocities of 4.98, 5.63, €.12, anc
7.C5 mph. Two ‘est runs were made with the 90° orientation 2t izpace
velocities of 7,01 and 4.35 mph. Existing test schedules did not zllow
sufficient time for compietion of the test (with instrumentation) in
accordance with SC5-5; nhowsver, George ieun, 1284-1, completed tThe test
in accordance with 5C5-5, without instrumentation.

4

1

Lecurate measuremsnts cf impact velocity vwere zade by placing & cicro-
3

e

switch on the ramp doily., A volizgze was zpplied to the oicro-switch
which was connected to a galvancmeter in the oscillisgraph. Two micro-
switch pip points with a known distance tetwecn ihexm were set up on

*ﬁﬂ ground near the fixed tumper. 4s the mocrc-switch on the racp

olly traversed the pip points, vecliage deflecticns for each peint were
made on the oscillograph record and therefore the time to traverse the
known distance between the pip points wzs obtained.

r
i

Cartridge elecirical checks were conducted by livision 1323 a2t th

conclusion of the test.
Fesults
he mayimum accelerations measured during the test are as given in

avle III. Figpures 6 end 7 show typicel rascords of the shock signals
or btoth container orientaticns.

Hy =] e

At the conclusion of the zest, the Robinson Met-I-Fiex vibraticn mount
were found to be dmmaged 2s shown in Figs, 8 and 9.

w

I}".C CEI‘T."".].- d?f‘: ShO’o.":',d .Satl' S px«":CtOr" G'\Eré’_t':i on at the conc.l uSiCn Of ihe
& J | o
tL’St .

Conclusion
Inspection of the results of the test shncw thet there is an 2 icAticon
of the aprliad shock pulse on the certridge sice of the vibraticn zcunts.
This condition is probably ceused by the small displacements allcwed

by the vibratien mounts which result in the vitrztion mount top cap
bottoming on the auxiliary cushions (steer w03l liziter pads} I bobh

directions. The lcad deflecticon curve for this tome isolator exceriences
2 T T ST & i ,g\ ,f‘"'---‘—' T NT AT
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2/84 - T. 3. Morse, 1E10
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L/Bh - 5. P. Wamser, 1232
5/8Ah - R. E. Fisher, 1623
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4/84 - C. L. Gomel, 5522
7/84 - R. K. Smeltzer, 1222-2 <omiGlR
g/2L - T, C, Hale, 1922-3
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i, L. Powell, Shock ard Vitraticns 2ulletin No. 22, July 1955.
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073y, Curtridge Structurs WIZT (L=T=F=14) LS{1322)3433

K2%C-234, Intesrater

('1)

L2,
MO-422,
V=489

¥G-489,

MC-489

?

ST-0R1£E-R85

5C-00C1 3-35

Tizmer Siv O3 312022
Timer S5 021 312022
acceleration Switch 13945 317023
Acceleration Switch 160-45 319023
Aceceleraticn Switch 2153-45 319023
Acceleration Switch 2152-A5 310023
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TABLE 11
STATHAM ACCELERCMETERS USED I RANT TIST CF TiE H-359/133
N, o . 22, -
Acnel, hatural
heou. . NCCELeromne LT Soatainer Ser. Ra:nge odel Frequency
. +

2 SO - .. . S Crigntaticn® e, . _isd o _(cps)

1 icrng.~Cartridge Shtructure Flange % £33 450 A3A~50-320 500
4 Tort, -Cariridge Ctructure Fiange ge 513 +50 ASA-50-2.0 700
3 Leng.=Cartridge Ztructure Flampe 30° 653 $50  AS54-53-300 €40
: 0 P .
4 Jert.-Cartridse Structure Flange 30 G54 +50  ASA-50-300 490
_ & - - :
5 fert,,-Container RHase 9 =and FHC 239D 4120 A3A-100-300 760
€ Leng.~-Container Base G® 51 450  A5A-50-330 490
-
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Q
1+
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Q

ASA-50-300 500

59 A (5! = ==
1k Leng.-MC-488 S0 129€ +50 F-52-300 565
12  Leag.-Top Cf Cartridge Structure g3 1297 +1200 F-120-300 €90
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Accelercmeter No.

leng.
lert,
Yert.
long.
Long,
lang.
leng.

and

oA Y
Cart, Structure Flange
Cart. Structure Flange
Centalner Base
Contalner tane
OMC-234
HC-488
Famp Dolly

Accolercmoter No.

and
Lecation

Long.
Yert,
Vert,
Long.
Long.
Long.
long.
Leng.

Cart, Structure Flange

Cart. Structure Flange l

Contalner dase
Container Base
IMC-234

MC-LBZ

Cart, Structure Top
Remp Dolly

ALY

Run 1 - 0% Crieatation
lopagt fal. 4.494 gpo
Max,

RIS Fafred Rise
Acecal, Fulse Time

A-Je Az). fze¢)

21.9 -18.2 0,28
1.3 $26.0 0.006
32,6 «7,2 0.708
3.2 -18,4 0.01%
36.% -34.2 0.%m
341 -33,6 0.710
17,7 -1&,7 0.002

Run 5 - §0° Crientaticn

Iopact Vel, 7.9]1 sph

tulse
Timo

{3eg]

), 320
0.211
0,314
0.024
0,022
0,220

OooAs
U, Jded

Bhria b ey B s ok
e L LT T

Max,
Vax., Fairnd Rlae
Accul, FPulaze Tima

Lz) . (saz)

31,8 -31.2 0.707
19,4 +28.7 0.005
22,2 +13,7 0.005
2443 =20,5 0,005
32.0 -30,9 0,011
8.4 -36,& 0.011
35,0 -32,5 0,011
27,5 -15,3 0,208

* Records read as por SCS5-10

5 X
WPT N

Pulsae
Tiae

{sec)

0.030
0,01}
0.011
2.035
0,229
0,22
0,731

0.932

Directions of acceleraticns are:

Max,

Accel,

RCIT

Max.

hccal,

Pun 2 = 0 Orlentatisn

_Iupagt Tel. 9.61 3ph
Voax.

Fax. Paired FRlue

Accel. Pulue Tize

O (x) . faesd

18.3
24.3
21.3
47,5
323

14,6

Run & =

Yax,

Acecal,

Sode f=lg

E.D 22,7
36,6 r A |
20,1 20,2
1.6 2.4
15.2 32,4
21.) 4.3
14.2 27.7

0.9 14,2

Forvard

Up

(-~)
(=)

~22.4 C,203
t27.6 2,204

-33.1 0,D06
-12.)6 0,202

7 Grientation

Inpact Yel, 4ui6 zph . _

rax,
Falrod Hise
Ful an Tize

) {sac)

=19,2 2,206

3.5 D.,005
+10.0 2.73
=¢0,1 0,204
=31,5 2.010
-27.9 2,010
=29.1 0.01¢4
-12,% 02,002

Aft
Down

TABLH

T ERATIONS® MeAlUPzD DURING RAVF

Max.

Aceel,

REST

s, o
O o

wn UG R I~ e L I

Loz (e}

Max,
Accel,

()y

rax,
Accul,

{=}z

S

B oo

A

{:r\.,\
. .
WG~ N

..-\_,
Py |

ax,
Falraod
Fulae

ek

-d&.5
+10,1

#1372

-13.2

4.6

-3£,8
-14,1

Crieatatica

—— lIapact Yol. 7.5 zoh

Rise
Tize

(aug)

0,207
0,002
0,204
0,215
0.206
0.203
0,012
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