‘MNTOR\WeeL vibratfor mount spacers are shown in Fig 3. t e
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' r-2ct of tnis test was to perform vibration tests from 10 to 60 cps ondx - <

- n=189 container loaded with the MC-156 cartridge (with and without the Q)’D g K
(5

-anit) to simalate different shipping condations,

Authorizaticy for Test

This test was requested by Division 1284 in & Work Order Authorization dated

Ne.ember 4. 1952, Mr, G. V. Lemmon was the consultant,
INVENTARIED

LiffXcuity was experienced in mounting the container on the vibration t.able!!AR 7’55
Wnen the container was bolted tightly to the table using jigs Nos. 1 and 2 .
{1z 1), the container base cracked., the aluminum vibration mount spacers ! bz
r rasked, and the vibration mounts were damaged. Steel vibration mount spacer
performed satisfactorily, btut the mounting screws on three vibration mounts
lcogened. When the container was anchored to the table using jig No. 3 (Fig. 2)

te sumalate aircraft shipping conditions, performance was satisfactory through-

out the test. In general, vibration amplification factors were higher with

t3e Y-nurit and vibration mount spacers removed,

Summary _of Results

e s D
Pigeedars aipd Results

MA. 1853
Ths H-1289 container supplied for the vibration tests was the first develop~
meat prototyps manufactured by Precision Sheet Metel Company. No serial BY Liu 1343
mynber waes avaiable., The contaiper was supplied with eight cartridge '
vibration mounts, reted at 100 pounds per mount, MDI No. 813817, Channel-
shaped aluminum and steel vibration mount spacers were supplied for the purpose
of raising the cartridge sufficiently above the container base to a;low for
coliing of the 2lectrical leads around the base of the cartridge, W _Lb.a_..-T
Y-unit was removed, the spacers were not needed and wer® also removed
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M~ wral frequencies of the vartridge mounted in the container were determined
by chock-exciting the cartridge and measuring accelerations at the cartridge

:.oring ring and at the top of the sartridge shell., Natural frequencies for
the .onditions under which the container was vibrated are listed below:

1. With aluominum spacers and X-unit

a, Vertical Shock
Top of cartridge shell: 25 cps
Cartridge mounting ring: 24 cps

b, Horizontal Shock
Top of cartridge sheli: 15 cps
Cartridge mounting rings 42 cps

2. With steel gpacers and X-unit

8. Vertical Shock
Top of cartridge shells 26 cps
Cartridge mounting ring: 24 c¢ps

b. Horizontal Shock
Top of cartridge shell: 14 cps
Cartridge mounting ring: 42 ops

3, X-unit and spacers removed; vibration mounts set
direstly on pedestals

a. Vertical Shock
Top of cartridge sheil: 32 =ps
Cartridge mounting ring: 28 cps

b, Horizontal Shock

Top of cartridge shell: 9 and 18 cps
Cartridge mounting ring: 58 cps

From thiz. 1% 1s evident that the type of spacers used had little effect on
the natwral frequencies. In general, with the spacers removed the natural
irequesncies wera higher. The loaded contairer was then vibrated in two
mutually perpendicular transverse planes imn accordance with SCS-5, paragraph
2.1.4.3 {10-60-10 cps in 10 minmutes at a double amplitude of 0.060 inch for
45 minutes per plane), Vibration was not performed along the longitudinal
rxis of the container, Planes I and II were at angies of 23 degrees and 67
degrees, respectively, to the longitudinal axis of the M:-158 junction box,

;"““""\‘r
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Accelerations were recorded at the following locations:

Ay - shake table (Fig. 2)

A, - container base

A4 - vibration mount spacer \Fig. 3)

A, - cartridge mounting ring {(Fig. 3)
Ag - top of cartridge shell {Fig. 3)

Ag - top of container {(Fig, 2)

{r» contelner was mounted rigidiy to the table by means of aluminum bars passed
tunrough the container feet and bolted to a mounting plate screwed to the shake
table (Fig. 1, jig No, 1). The container feet were aligned in the direection
of 7¥2bration. The container was vibrated for 45 minutes in Plane I with the
X-unit and ths aluminum vibration mount spacers in place. During this time,
the rivets holding one of the bumper ring mounting brackets wers broken and

the welds on the bottom of the container, particularly along the container
7eet. were cracked, Four of the aluminum vibration mount spacers were cracked
and three of the bottom retaining collars of the vibration mounts were torn or
broken  Vibration amplification factors for this test are shown in Fig., 4.

1% was felt that this method of mounting the container caused unusual loads

aiong the feet welds of the base and was responsible for the damage to the
basze,

Ancther mounting method was then tried (Fig. 1, jig No. 2), The feet of the
container were removed, an aluminum spacing disk was placed on the shake table,
and the container base was placed on the disk and screwed to the table., Thus,
the dynsmic vibration loads were more evenly distributed throughout the base
than when jig No. 1 was used. Vibration was for 15 minutes with the X~unit
apnd steel spacers in place of the aluminum spacers., At 45 cps a very high
vibraticon amplification factor was noted at the cartridge mounting ring, and
the limit switches on the shake table shut the table off, Inspection showed
that thres of the vibration mounts were loose. The rivets holding two of

the bumper ring mounting brackets had broken and the brackets were deformed,
ard the retaining nut on the tottom of one of the loose vibration mounts had
partially unserewsd. Amplification factors for this test are shown in Fig. 5.

It was then decided with the consultant to inspect actual aireraft tie-downs

¢f these apd gimilaer containers and to mcunt the container on the shake table
in & manner closely approximating these tie-downs., As a result of an inspes-
tion of an astual aireraft tie-down of the H-43 container {very similar to the
H-189}, the container was placed on a plywood board bolted to the shake tabls
and a chain was passed through the handling hole in the cover and fastened teo

tne table hy means of turnbuckles (Fig. 2). Several short vibration runs wers

""f"' ﬁ"/‘{ A (V/‘J'Tﬁ'r
{JLV\JAJA.’LKJNA.J;:{ i D
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Dece av low amplitudes to determine the effectivensss of the jig. The actual
Z-ration tests were made with the chain arranged transverge to the direction
of tibvration and the feet aligned in the direction of vibration. The con-
_a¥ner vag vibrated for 40 minutes in Plane I with the X-unit and steel spacers
i¢ piace., The bumper ring was not installed during this run because new
n sunling brackets wers not availabie, Performance was satisfactory and vibra-
W, ampiification factors are shown in Fig. 6.

Upcan reseipt of new bumper ring mounting brackets, the bumper ring was in-
stalled axd the tesis were continmued., Vibration runs were made in both

planes with and without the X-unit and steel spacers. Planes were changed

ty turning the cartridge 90 degrees on the cartridge mounting ring. The
container cover, mounting chain; and container base remained in the same
position for these runs. The mounting chain was transverse to the direction
of 7ibration and the container feet were aligned in the direction of vibration.
After 1-1/2 hours of vibration, the bottom retaining screw of one of the vibra-
tion mounts fell out, Other than this the performance of the container was
satisfactory throughout the test., Since some slippage occurred between the
container bagse and the table, vibration amplification factors are plotted in
Figs, 7 through 10 with respect to the container base. In general, vibration
amplification factors were higher with the X-unit and vibration mount spacers
removed, A comparison of Figs. 6 and 7 also shows that vibration amplification
factors wers generally higher without the bumper ring installed than with it
instaliad. However, accelerations were generally higher throughout the
cartridge with the bumper ring installed. The reason for the opposite trend

in amplification factors is that greater slippage between the sontainer feet
and the table, and therefore lower accelerations at the container base amplifi.
cstion reference point and throughout the cartridge, occurred with the bumper
ring removed, The exact reasson for different degrees of slippage between the

rontainer bage and the table is not known. %+ could possibly be due to diffsrent

J4g cheln tensions or different degrees of abrasion of the plywood mounting
boardu Ii the author’s opinion, it does not seem likely that the presence or
avgence of the bumper ring could affect the slippage of the contaipner on ths
sheke teble to this extent.

A previoxs test was conducted on this container and is discussed in a report
to Mr. L. 4, Durn (ET-852, dated March 23, 1953)., That test was performed at
low amriitudss for the purpose of determining the zultatility of vibratiom
meunte rated from 50 Lo 150 pounds eachs vibration mount spacerz were not
Ui,

FYTUNT A T
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€ Lra *rmbariecn between this text and the previous test (ET-852) would
net ow logical becauvss of the different mounting methods and different amplitudes

~ . 4
ol ,-Lw&.ieno

4 R e “_.11“3355
lunniag chake table No, 2
* & sisv-channel vibration snalyzer, Model 1
ttxm zecelerometer, Model A5A~100-300,
erir’ No. 622, range 2100 g
Five Stvathem acceleromeuer89 Model A5A-~50-300,

Serix Moz, 650, 653, 654, 656, and 657,

rengs %50 g
Test Conducted by R. S. JACOBSON - 1611

o

Copy tor

/94 ~ I, Given, 5300
2794 = L. B, Lamkin, 1280
4,38 - A, F. Cons, 1510

*s B. Morss, 1610
5/94 - K. 0. Thorp, 1630
6/94 - L. J. Biskner, 2530
7758 - Lo A, Dunn, 1284
834 - G. M. Byrne, 1925-3?&
49/94 - J M. Rells, 15214 Attp:s 1500 Drawing Fais

RIS T T




-

-—

il
W
U CL MLM.* FIED ET-1098
AND 2 FOR H-189 CONTAINER VIBRATION TEST FEF SM-BI°

e 3 o R (T I AR T, T T

o Yk



._..7_

#123/
~ UN CLASSIFIED

s

~IRY L L

v

e T

N
e

IR

-
l.!
§
§
b
f
&
s
;E«
i
%
&
£
L]
4
4
&
¢
H
1
§
3
i
1

1
§

UG meIFEE !& 3t 367

ET-109
NT NO. 3 AND LOCATION OF ACCELEROMETERS gee R 19N
F[GAZ M%J G‘Ngmij ‘Ewss CONTAINER VIBRATION TEST oy JFM
|

e e S~




STEEL VIBRATION
MOUNT SPACER

Y
.-‘, " SSed

e
. ..;... .‘g‘,u

UACLASCIFIED

A T

. 3§T ACERS AND e 'Oggngn
FIG 3 — VIEW SHOWING STEEL VIBRATION MOU REF Sy 4611
LOCAT‘ONS OF ACQ%L% ATI(\W% Az3A4 , AND As FOR 6-4-53 JFM

A AARNTTA NI TD



191)

[

2

-4
—L-—j—r.-t —
et o oy

biord

—4-

1
8
i
'
1

SN

b e

!

:
G::::—L—L—c- =
‘T.-a-t-..-..._ SN =
:
4
0 S g s .
P S i SR
— :
i e

N RN WP IS

s
1

-
5

-

G R

]
[

s

r N
rof-rtore
DN QIS S

CP T ooy ton s prge
ot e Stk by g

4ed e nd ]
Mt
Ay

{ -

] — -

big V
—p-e 3

=3

[ oy S

Tt

.

b G g |

1\
I

=
T

FHORE

7t b
jm 5§
- g

b Sl oI

B
P i 2
D ool oyt S iy

Prite

e T

[

ANER: VI
T

T A

...

INIT=

Y

-'>g

o
LA,

S ¢

dooy .

[ECF U S

‘ m @9 ®  r W 0 - ™ 2 - 0 (@) O (@] m
. (Ollvy 6) 318vL 3NVHS QL 1034534 HLIM NOLLWVOI4IdWY  NOULWEEA

CYCETR ¥ 23VR
CPAIUIIIN BAUTL MG CUdH] 8Y) O NI X PRI § 'FMWHTIV] (WG
TL-63C "OM  "A "N "OD HARSE ¥ TIAANIA




& [EET T Tt w - 141 =T
: i ! 14 § 4.4 i ,a 3=
- 4 ] N 5] N 1 9?.»;
4 i Hibiee ! .Ju.‘. ’ H j A_ 4t Tt 1 .,. m i < aam- .M
Nas 4 1 i m 1 AREE! S i s =1
wf [0 gt RS N ] 1 7 Ut R =
N i iy 1 | 00 0 e o i1 54 e
h i 11} ! : T T il '
T gt I A T |
. : _ bt : + m
Jou : H .AJL 4 N .m e T 4 &A rI! -
\. ..: i Pr ] H HdH ﬁir 17 A i .er“ﬁ n 1, i
. RIS [RRr i i i - pr-p- |
T 83
d o] ] T
. m poid ;._ HEtrR T T
A iy -+ o 44
- h 1 il Hilid T;llﬂlllj
."*_ E
TE g
1 i ! i 14
*m i Irgt, Vi i R
i AT
- H .
il Rl TN
il R N L
M

B
e T N
~ i L ﬁ; f HLLEL]
: i I { 1 \ r
)| HRIE
ul - .:4 ~ #4444 {49 -1 H_. Rk M - i
- NRRITEIE [ iTine. SES NN 4 1 o
. t‘%p_ HHIHHH T?f.:v L4 d AJ-w A1 4
. : i il it L_J.Li. tf..vilﬁx 1i 14+ .
HE | i w Hi i 1 L\xn.ITI... BISRES
: TR ARSI 1 1t T
. f { L4 . ! RSSEEpNEEN YRER . N I N,T‘M . -
\:,.. :.J _w 4 H .L r_._‘ grigrf ‘Mﬁx I u]l.. L;buﬂ_ w w. '*‘.x.‘ -
! i il Aee et i 113 ! Ak T Q-
3188 ':. ‘q L . ' { 4 ! : b :
2 mm x%w_ .J: } * LAlL. mx 1} 1 dg z{ A.“. AYWJT..‘ LY. iJf Wlx ‘ X
: t ] A O
: W __W 4 :.1 _ﬁ > : i 1 A ‘M.... =
i | IR L.iﬁyr..rx [ -
i ittt an inidias pdiansn
L itk 1 . it HE H
il i e
i HIfHH RRiHLfEe INERY T ]
i i itk T i FSREUESNE NN HIHLALER AN
rﬂ. i i 1l ) - - - :
el g i it L Al
ik, g LA SRRRPSURREIVIsIEE Lbgd iy il JApsRES ,
i B R Rt e el e 1= L/ T
LE®mw o~ © ow T om ~ oo~ A o o
N (Ouvy 6) T1BVL DIVHS Ol Su&wm HLIM NOLIVOLAI VY NOLIMEA
\.. N s . - ‘RN .} oM
- L “ireeaoe -x_: G— ‘g o0y 7 ) x!:»u-..:iﬁ:g (wey




s

H T BRI ﬁmi«lH«L.
wrr § 1131 jlw 5 38
” | g S
~ . T =
4 T £ =
1 T rok :
1 i MR RN
; [
T ; ¥ , h; T
e il i ik
” * 1 } ++ LS. +r -
: I ' T
: 4 4444 o4 - Jr:«..ﬁ: - —
b4 i +H :W.Tf‘ AMM-.,&L,.,
; ~1. S = ;....T_ deb o SRR
4 RS T B e '
e 7
;L“ ! 0
Hi LN A
HE
L

X3

 pug

3

e Sayuipy Rous
-»-f
A

1
L

N T

SiNiE i nha

RS
-~ -4
G

44—

§—
-

e et e L T

e 4 g e
SIS EL

oy e

e 4t

=T

- 4._-.__i_4

Ay
3

.

q

pasy p—ury
[unigi gt

i

e T e

P
Y ovisan

13

-~

oo
S 0 e

b

St

e

Thn

I

b i

—

=13

o 2k

Py S Doy Sl SO i O Y

P Sy bhver g

LUt oA S

¢

— -
—
Ml Sy U s S S5
i Rdoaon S sy pul Sl
I
5
—%th—.:_). e

S o BN

b

bt cade

s s

] o ~ v w < m ~ ~
A Qo o ~ ¢ n - ™ o : = O o o <)

3 : o _ o
(Ollvy" 6) 3SvE HANIVANOO OL 1D3dS3d HLIM NOLVIIATdWV  NOUVHEIA

DR T TLT
racmat W BATI UNC ‘UDUL UYL O3 01 X IRIIKD § IRV AR



o

b

~rd
.

S SOPUP RIS R

Lt

R

R R

-

TONS ¢

NER

CONTA

g

o

I

TRID

LERAEION

Pt

E

TAINER 0 b o

s

- o W o X
=y
pu s

A

=1

NDZAG

LA "b—;

e
Rl

EE 2

LA

op

[ Siionguin harss ol Shva. Ayt g ity

,l‘;;VJEFRA TON M

SONTA

-
pe
-i

dF CAR

-
proy

BoRE s g ape 2o o8
-1

-STE

— ot~

T

-]
.

‘-INER‘;;M

T

-

gy

-

189 1OONT]

g
1

MTH

Li=:H-
=N

| —

IR 7

(Ollvd 6) 3578 MINIVINOD OL 103453y HL

T

DS I g g

S ESEE

[ S T R T

'

{

1

-t
E

1

!

ON

]

rz"x:r

[ PR R

MERATION

. R L i,g,.f....
REQUENGY:

4

M NOLLYOIHINdIWY NOI

Ieepuedne a8D1) WG UL A3 € AL X SR LD © B BYi-thay
O3 HRESI P IMAININ



o

b

~rd
.

S SOPUP RIS R

Lt

R

R R

-

TONS ¢

NER

CONTA

g

o

I

TRID

LERAEION

Pt

E

TAINER 0 b o

s

- o W o X
=y
pu s

A

=1

NDZAG

LA "b—;

e
Rl

EE 2

LA

op

[ Siionguin harss ol Shva. Ayt g ity

,l‘;;VJEFRA TON M

SONTA

-
pe
-i

dF CAR

-
proy

BoRE s g ape 2o o8
-1

-STE

— ot~

T

-]
.

‘-INER‘;;M

T

-

gy

-

189 1OONT]

g
1

MTH

Li=:H-
=N

| —

IR 7

(Ollvd 6) 3578 MINIVINOD OL 103453y HL

T

DS I g g

S ESEE

[ S T R T

'

{

1

-t
E

1

!

ON

]

rz"x:r

[ PR R

MERATION

. R L i,g,.f....
REQUENGY:

4

M NOLLYOIHINdIWY NOI

Ieepuedne a8D1) WG UL A3 € AL X SR LD © B BYi-thay
O3 HRESI P IMAININ



T -

Cf e

[HO1):

T

g

i

=)

-

T,

-

A

oF

¥
-
L

LT E
R

R R

RiNG

[

i

SHEY

]

W
INER BAS

RATION!

I SRS TN

1

CONTA

ER

E

gl

;“s L

L g

b

I0G

R

TAIN

"

P

CIONT M

R

OUNTIG

N

[ R

CAR]

]
'

I —etat

b

0 AC
o

-

i

!

Jree

AT

oF._
(o

LE

Py

o2

t

CARTRIDGE -

Aa ,
I

L
g

s

acc

v oot e

po g 155 23 8
OR

ACT

—
..

5-7
2
=

|

a :

b

A .\JDT:

=+

!

:;F

N
L

NTAINER

[

= UNIT -

b f T

. ."._".f‘.t
S A W

X

ced

FICAT]

k]

e

1

“WI°

rt

10

0D 01 103dSIM HUM NOWLVOIId

a [
(OlLvy b) 3sva

—t
ar o

. RER
" B-4c5E

50

-4

IBRATION: T




s iy

By i 1;%;, L .* .
ty + gk oo H -
3 i Ay Muj H- W HH
: S fit il
Fﬁ 144 - l\L'L. -3 44 T_w. -1 }
{44 S A S g ied 141
1 T n AL Li §
4 -H - £ -t +4-4 2
b4 144 {4 _. . . g
(RIS i TR T . v .
B re *“ 1...4 ‘ A ”ilv,‘ -.A‘ R . !
M1 Y AR - 1
i
.*11' 4+ Jsr;. O 444 $4 Tq.l.n L + L.v 4 s v M
) T * T35~ 1-
219 H - +HitH A . -1 -
Wt u*.lz B B h 8 . 1 40 N y
EREEE N Sunl T I 1 EREIEAR 117
jitiei g H ~+ Z i.;_,wr iL NHHHH
SEPSPEE 4 -1 1 i 2 —14 4 .\.4
d -~ g~ + 4%; 1. ‘ =

ey

c 1

i

313

—— —+—3
1
-

Te o e e

- L 4] i [ ) R
u M ~ 2 w g “AJ ﬁ. T11
I w ! %ﬁﬂ i __J« | K J%T RS
! 1w MM HHjHL ALy 4 L.
* t ,m..m 1I -t & 14 44 “ s Di . 2 M 1 4_‘
~ e WL T : e o
] H it TRt g7 iy i
' HIN FEERR i ML RS D SR D i L U} i
i PRk TS g i
MW HHIHHH +.1T - - M. i
aﬁx r -4 g tet -f bt {14444 I 4 e -t~ n L. W‘«L
" i ANBHIIARaRS N (i n
S 144 e ﬁut - ] - ML _.M okl :L
i 4 - H 24
| itithiMt i SagEe Tl e R A Emaw-= il T
AR N 0 B g Hn ik
. ..»M,wr‘ G G SOV RO .T -
T Hi
h SR 0 B 2l 1
i it + i
+ ' . 4
4 |
. _
i 15
: 4 1T
} 4 ] Ll
I ] han
o0 .
il

o w o~ Wwn Y m

-

..‘ Q Q?i ™~ o 0 ~ ™

o o W M oW o « o ~ . N ) . &4 '
AP (Olvy B6) 3Sv8 YIANIVINOD 01 103dS3M HLim Zorrﬁo.u.n.zqn_iq NOLLVHEIA : :
A bt on Thw as wnaen v vmaeman




NO, ¥E8-T8

Y.

N,
Serat-logartinone, 8 Cycdes X 14 Lo the Inchl, 810 Tuss Accented,

(g RATIO)

MALZ I W3R,

VIBRATION AMPLIFICATION ‘WITH RESPECT TO CONTAINER BASE

MEUGFFRL & ER3XR CO.,

—

Ty

peeg Ve ke

S s

[,

o
©

5 .

FE0

0 0

L -
. . ' [
LIS S
: T
s [N S SN
i B
0 B e
BT ! [
gy

o3

A

b

-

~qRim

AN

oo ,_i {14

bind o ded ~

-]

o
2

o
0 0

o
£
£

~f

2]

S e v a s ,
S Eo X
P
.- e —rf — A
Rikees :.LrHﬂWW X
o f——— >

i ]

g DY

LA

g Yo o s o e

e

}obotatd
RN
b-p bbb b

[,'

[= 2 ERAD)

i

.

i

RS r:.‘,l. .

boyh L

L

: 'Jzk






