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r rThe following' steps are recommended to avoid Tray Pack,

damage and to enable stacking of unit loads four Tray Packs

high.

((1) Avoid vacuum packing.
(2) utilize 98-pound material for both tray bodies and

tray lids.

01, k, (3) Utilize a'design employing reinforcing beads for

both tray body and tray lidý.
(4) Utilize tray lid reinforcing design having a 5" x 5"

label space at the center.

(5) Utilize a shipping container with proper tolerances

for packing Tray Packs.

(6) Utilize pads that nest within the sealing seam of

the Tray Pack when packing the Tray Packs in a

shipping container.

(7) Pack Tray Packs in a shipping container with the
bottom two facing dowl') and the top two facing up.-

Test results for drop tests on vacuum packed and non-

vacuum packed shipping containers show that elimination of

vacuum packing greatly reduces damage to the Tray Pack.

Inspection of incoming Tray Packs indicates that utiliza-

tion of 98-pound material greatly reduces both dentinc and nanel-
I• ing (inward buckling) damage.

Test results for drop tests show that the drop height re-

quired to cause damage to the Tray Pack is greatly increased by

*" utilizing the combination of tray bodies and tray lids with re-

inforcing beads, nesting packing separation pads within the

shipping container, a packing technique wherein the bottom two

Tray Pack lids face down and the top two Tray Pack lids face up.
Test results also show that unit loads of Tray Packs can

be stacked four high by utilization of a telescoping container

with proper tolerances, nesting pads, and the two-up, two-down

packing technique previously described.

-A'-.:•• • • • '•••• • ••'; "• • t "t +• I I
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These tesults were developed in a program that becan with

the procurement of tray bodies and tray lids from Central States I

Can Co., Massillon, Ohio. The units procured were both reinforced

and unreinforced and had a material base weight of both 90 pounds

and 98 pounds., Central States Can Co. deVeloped tooling to match

the reinforced design developed by Cummings Solar Corporation

These units were deliiered to Cummings Solar Corporation for test-
"• ~~ing. ,

' * Some of the units delivered were lidded empty or filled with

water and' lidded at U.S. Army Natick R&D Center and then later re-

turned to Cummings Solar Corporation for testing. Cummincts Solar

-- Corporation performed a series of evaluation tests on these units
including vacuum tests, Tray Pack side drop tests, and. shipping

- container side drop tests.

,"Other units were shipped to Vanee Foods Co., Berkeley,

Illinois where they were filled with water, or corn, or cut beans

and returned to Cummings Solar Corporation. These units were sub-

jected to incoming inspection. The food filled units were then

shipped to U.S. Army Natick R&D Center for shelf life testing.
* The water filled units were subjected to Acceptance Tewtinq.

Two shipping container concepts were developed during the

-7 program: a double liner shipping container and a telescopinr c
single liner shipping container. Both shipping containers were

. proven to be capable of sustaining a crushing load equivalent to

stacking unit loads four high. The telescoping container was

recommended because it was felt to be easier to fabricate and

- less expensive than the double liner container.

Cummings Solar Corporation feels confident that a low

incidence of Tray Pack damage will result from following the

- recommendations developed during this program.
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PREFACE

This ,4eport was prepared to satisfy the Statement of Work

Item C-5, Technical Data, under contract DAAK60-84-C-0011. The

intent of the w9•k was to manufacture with production equipment,

prototype Tray Packs of the most durable design to be used in

field testing. The primary goal was to improve strenqth charac-

teristics. The work was a follow-up to contract work reported

"in the Technical Report Tray Pack Improved Durability Packaging

Rough Handling' Test ResultS, by Richard D. Cummings, NATICK/

TR-85/026, June 1983 (AD B095 881L).

The contract work covered by this report was performed

during 1984 and 1985 under Project 1L162724AH99, Joint Services

Food/Nutrition Technology, Task area BC-Food Packaging, AMAFN

81-20(V). The contract Project Officer was Joseph TW. Szczeblowski.

Because the Tray Packs are used with U.S. food service, U.S.

- customary measurement units dre used in this report.
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1. TRAY PACK PACKAGING SYSTEM

Tray Pack description

0 -The Tray Pack is a food container that serves the functions

of - -I

a. food storage vessel,

b. food heating vessel

c. food serving vessel.--,
The Tray Pack holds 6 lb 10 ounces (3 kg) of food. The Tray Pack

as made by Central States Can Co. is shown in Figure 1.

It has the shape of a rectangular solid being roughly 12"

long by 10" wide by 2" deep with a shoulder approximately 1/4"

wide all around at the 1½" height level to accommodate insertion

"into a steam table heater. The shallow thickness allows rapid
-. • and even heating of the food while the large top area allows for

," easy and convenient serving.

The Tray Pack consists of two parts: the lid or top end

and the can or bottom. The sides of the Tray Pack are part of

the can or bottom.

* The 6i nor. lid is drawn from 90-pound per base box

(0.010-inch-thick) steel., The lid material has an inner poly-

"" meric liner to prevent reaction with the product and an outer

orqanic coating to retard corrosion and oxidation. The lid is

nearly flat across its entire surface.

The bottom or can ii drawn f~om 90-pound per base box'M - 1 • -re o,, 1 Ow ' -
(0.010-inch-thick) steel.i The ýbottom•,&sIo-has- a polymeric , A

inner liner and an outer organic coating. The- drawing process

on the bottom results in numerous material excesses and these

are drawn into a regular pattern by means of vertically oriented

indentations and beads of approximately 0.070" depth around the

perimeter of the can. Around the corners these indentations and

bulqes are sinusoidal in cross section, but on the sides they
have a rectangular cross section.

The material used for making the can and the lid is generic-
ally called a "tin mill" product. It comes in coils and is des-
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iqriated either T'-4-CA, or T5CWhich of'~sis 5-64r ond

hardness'=-the '1-4-CA Miaterfild having a~ht'rdieps o 8'4o

the aRockwell 30-T scal.e anid T-5-CA a har~hess of 62-68. The"'
T-S-tA material is atif~fer an h s gr 'l-r ei ta e to buck- .anderhto gro er esis'lI tancesi
,ling while the T-4-CA is ease'of~n Centa tat i

cuxrently using the T'-.4-CA rvateri&~l for both, the' can and the

lid. The tensile itr~efqth of the 6aterial 1,3 jppro9imately

* 60,000 psi.
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Shipping container description

Tray Pack shipping containers serve a number of functions.
First they act as a container allowing the easy manual handling

, ,' and stacking of multiple Tray Packs. Second, the shipping con-
~ tainer materials act to cushion the shock imposed on Tray Packs

by rough handling impacts. Third, they act to support the load

imposed when Tray Packs are stacked.

,,..,. ".Tray Packs are packed four to a shipping container one on
".-* ..', top of another to make a handling load of approximately 30

pounds. The dimensions of the shipping container are 13½" long
-, by 11-1/8" wide by 9-3/4" deep. The arrangement of materials

* .. within the container is shown in Figure 2. .'

The shipping container material is Level B packing material
designated V3c (corrugated fiberboard) made in accordance with

Federal Specification PPP-B-636. This is a single wall weather
"resistant, corrugated fiberboard with a minimum dry bursting
strength of 400 psi and a wall thickness 0.153". It is manufac-

tured by St. Regis Paper Company's container division, located
in Pittsburgh, Pennsylvania.

S� The sides of the shipping container are reinforced by

means of an inner liner that increases its buckling resistance.
A protective pad is placed on the bottom of the container, be-

tween each Tray Pack, and at the top of the container, a total
of five pads for each shipping container. The liner and pads
are made of the same material as the shipping container.

4i

;, 4

*4i



v I Ws 4'It

I- ~l -.... .... ...

TRAY PACK TUBE

.,A" 1 .SIDE SECTION
,,PAD." ... #•I\".,'

SHIPPING
PGCONTAINER

(-T' SHIPPING,

CONTAINER 1
FLAPS

TOP

FIGURE 2_. TRA Pg 8 H- P P I G,•~j~jll

ii

SI.

Ii'

__ _ _ = . .



The unit load description

The shipping containers are packed into unit loads
consisting of 48 shipping containers, 12 per layer, 4 layers
high atop a pallet. The assembly is covered with a V2s cor-

rugated fiberboard cap and is strapped together as shown in

-. Figure 3.

The assembled weight of the unit load is approximately

1540 lbs. The volume is approximately 48" long by 41" wide
by 46" high.

if6
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2. TYPES AND CAUSES OF DAMAGE

Types and causes of Tray Pack damage

The types of damage to the Tray Pack container found
when shipped from Berkeley, Illinois under this program were:

(1) Buckling (bulging) of the Tray Pack lid;
(2) Buckling (bulging) and paneling (inward buckling)

of the Tray Pack body bottom;
(3) Buckling (bulging) of the Tray Pack body sides;

* (4) Denting of the Tray Pack body bottom edges.

The causes of these forms of damage are:

(1) Vacuum sealing combined with underfilling of the
container;

(2) Hydrodynamic forces created within the container

by relative fluid motion;
;'(3) impact against relatively sharp objects.

When all the air is removed from a Tray Pack container

filled with liquid, the atmosphere presses against the contain-

.* er with a pressure of 14.7 psi or a crushing force of about
2000 pounds across the lid and body of the Tray Pack. This

force is opposed by a vapor pressure of 0.4 psi from the water
in the food packed a total of 36 pounds. The container itself

is made of steel 0.010" thick in a configuration that is not
stiff or rigid.

Until the atmospheric pressure on the container is

opposed by resistance forces from the food packed inside, the

A,+ Tray Pack container will collapse at both top and bottom caus-

ing damage to the bottom corners in the form of buckling. When
the Tray Pack is completely filled with incompressible food,
there is no deflection of the Tray Pack and the fluid opposes

_ Tathe atmospheric forces without any deflection (collapse) of the

Tray Pack.

However, in practice, it is extremely difficult for the

food packer to fill the Tray Pack to the top. Consequently,

8



each container is usually partially unfilled to a degree re-
~~suiting, in some deflection (collapse) of the Tray Pack. In ,'

some cases the underfilling is such that paneling (inward

buckling) of the tray body bottom takes place as soon as the
Tray Pack contents cool. In other cases, while there is de-

flection, there is not enough deflection to cause damage at
the time of packing. Nevertheless, the deflection is such
that the amount of additional force required to cause damage

'I.' is reduced and in some cases so much reduced that a small
amount of additional force from handling will result in a

large amount of damage to the Tray Pack body bottom and sides
in the form of paneling (inward buckling) of the bottom and

buckling (outward bulging) of the sides.
Additional force within the Tray Pack container during

M handling results from hydrodynamic forces due to fluid motion.
.*, These forces are on the order of 0.5 psi additionally imposed

on the Tray Pack. Experimentation at Cummings Solar Corpora-
tion shows that the tray body can withstand a vacuum force of
2 psi without failure. Therefore, the fluid motion forces
within the Tray Pack are not sufficient to cause damage, but

when combined with a vacuum of 1 psi (2" mercury), damage can

result.

Buckling and paneling of the Tray Pack top and bottom are
depicted in Figure 4.

As stated previously the causes of this damage are a com-
"bination of the vacuum in the container and the hydrodynamic

forces in the fluid (food) packed in the container. Cummings
Solar Corporation results show that the greater the vacuum, the
larger the paneling (inward buckling) of the tray body. Simi-

larly, if an overpressure is applied to the container, Cummings
Solar Corporation found that the greater the overpressure, the

larger the buckling (outward bulging) of the lid.
Buckling (bulging) of the Tray Pack sides is also caused

by excessive vacuum. As stated previously, vacuum packing of

Tray Packs results in atmospheric forces crushing the tray body

9
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and lid together until these crushing forces are resisted by
the fluid (food) in the Tray Pack. When a Tray Pack which is

underfilled and vacuum-packed is dropped on its bottom, the
*fluid in the Tray Pack creates an overpressure on the sides

causing them to buckle (bulge) outward.
Denting of Tray Packs is caused by striking sharp ob-

jects. The heavier weight materials have less susceptibility

to denting than lighter weight materials.

Types and causes of shipping container damage

The most important defect of the current shipping con-
tainer design is its inability to sustain crushing loads.

This defect makes it impossible to stack unit loads.
SThe first defect in the current design is the mismatch

in the sizes of the parts of the shipping container and its...!

contents. Specif callyt the fiberboard shipping container
sidewalls are taller than the liner sidewalls and the liner
sidewalls are taller than the ensemble of Tray Packs and fiber-

board pads. Therefore, a crushing load is first applied to the
shipping container sidewalls. These sidewalls buckle when the

load exceeds their strength and the entire load is shifted to
the fiberboard liner. The load then collapses the liner and
the load is shifted to the ensemble of Tray Packs and fiber-
board pads. The pads are then dented along the perimeter of
"the sealing seam leading to more deflection. The Tray Pack
ensemble then bears the entire load. However, at this point,
the shipping container has been deflected by as much as an inch.

When Tray Pack shipping containers are packed in unit

loads, they are packed 4x3x4 high (Figure 3). The crushing
load is applied to the outside shipping containers so that
when one of these fails, it leads to tilting of the stacked

unit loads to the extent that if the unit loads were stacked
four high, they would topple.

A second design defect is the concept of the pads being
sized to the inside dimensions of the liner'so that they rest
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on the sealing seam. As soon as the shipping container is
dropped, the pads are dented around the perimeter of the seal-
ing seam so that even if every part fitted perfectly at the
time of packing, the Tray Packs are now loose in the shipping
container due to the deflection. This then leads to the load
being applied to the shipping container sidewalls and the liner
but not to the Tray Packs. The container sidewalls and the
liner then collapse again tilting the load.

,A third design defect is that the sidewall and the liner

"are really not sufficiently strong to bear the stacking load
and three layers of fiberboard rather than two are needed.

S --1
!'
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3. TRAY PACK ROUGH HANDLING LOADS IN RELATION TO TESTING
PROGRAM

The rough handling environments of importance to the

Tray Pack program are:

(1) Dropping of Tray Packs on their sides
(2) Dropping of shipping containers
(3) Stacking of unit loads.

In addition, for purposes of evaluation, a fourth environment
is important:

(4) Vacuum level in Tray Pack.

For purposes of completeness, testing of certain other

environments was conducted. Nevertheless, these environments
are not important because they are not the source of either
Tray Pack damage or shipping container failure:

(5) Dropping of unit loads;

(6) Vibration of unit loads.

"Testing to determine the vacuum level that can be sus-
. tained by the Tray Pack container is very important because

it pinpoints the allowable level of vacuum packing.

Testing to determine the side drop height that can be
sustained without Tray Pack damage is important because drop-

ping of Tray Packs so that they impact on their sides is the
primary cause of tray body paneling and tray lid buckling.

*" Such testing should include side dropping of Tray Packs out-
side of shipping containers and when packaged in shipping

containers.
Testing to determine the crushing load that can be sus-

tained by shipping container configurations is important be-
cause shipping container failure is the reason why unit loads
cannot be stacked.

The testing under this program was divided into two
areas: Evaluation Testing (see Appendix B) and Acceptance

Testing (see Appendix C). The Evaluation Testing was used

-- to determine the levels of exposure that could be sustained

13



without damage. The Acceptance Testing was used to determine

whetker or not the Tray Packs and shipping containers can sus-

tain expected levels of exposure to rough handling without

failure. The procedures for these tests are listed below in

Tables 1 to 8 and illustrated in Figures 5 to 12.

,"iII
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TABLE 1

TRAY PACK VACUUM TEST PROCEDURE

Test samples shall be Tray Packs of various reinforcement

concepts filled with air.

Procedure:

(1) Install sample in test setup (Figure 5).

(2) Turn on pump with isolation valve closed.

* (3) Crack isolation valve and apply 1" Hg.

(4) Examine sample for buckling.

(5) If sample has buckled:
•: a. Number and mark sample and record on data sheet.

"b. Discontinue test and disconnect Tray Pack from

a. equipment.

(6) If sample has not buckled:
a. Record result on data sheet.

b. Crack valve and increase vacuum by I" Hg.

(7) Repeat procedure until:

a. Failure

b. 7" Hg vacuum is reached.

Aw
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TABLE 2

TRAY PACK SIDE DROP TEST, PROCEDURE

Test samples shall be Tray Packs of various reinforcement
concepts filled with water and packed foods.

Procedure:
,, a~.I;•

(1) Ra.ise the sample such that the shorter side is
pa~rallel to amd 3" above the floor.

(2) Release the'sample evenly and allow the sample
to drop on its side to impact the floor.

'() Examine the sample for buckling.

(4) If sample has buckled:
a. Mark and number sample and record results on

data sheet.
2,V b. Discontinue test.

(5) If saa mpl'e has not bucklod

(6) Raiase sample by 3".

(7) Repeat procedure until:
a. Failure
b. 21" drop height test is complete.

17
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TABLE 3

SHIPPING CONTAINER SIDE DROP TEST PROCEDURE

Test samples shall be shipping containers of various shock

absorbing concepts packed with Tray Packs of various reinforce-

ment concepts and filled with water or foods.

Procedure:

(1) Install sample in sling with shorter side parallel

"to floor.
(2) Level sample.

(3) Raise to 3" above floor and relevel sample if nec-

essary.
S(4) Using torch, melt suspension line allowing sample

to drop.

side and marking any damage.
] •a~~i(5) Carefully unpack the Tray Pcsmarking the impact

(6) Record results on data sheet.

(7) If samples have been damaged:
a. Discontinue test.
b. Repack samples.

(8) If sam~ples have not been damaged:

a. Carefully repack samples as before.

b. Reinstall sample in sling and increase height
by 3".

c. Repeat procedure until testing of 30" height is
reached.

19 .. .
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"TABLE 4

SHIPPING CONTAINER COMPRESSION TEST PROCEDURE

Test samples shall be various shock absorbing shipping
container configurations including the current configuration.

,V (1) Place carton on floor.
(2) Place load holding fixture on carton centering it

to assure that load will be evenly applied.

(3) Measure height of fixture above floor.
(4) Apply load.

(5) Measure change of height fixture above floor.

(6) Inspect carton for damage.

(7) Leave sample overnight and reinspect the next day -

remeasure height.
(8) Increase load and remeasure.
(9) Continue until carton fails.

N21
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TABLE 5
ACC.EPTANCE TEST

SHIPPING CONTAINER DROP TEST PROCEDURE

(1) The shipping container shall be dropped in sequence as

listed below:

DROP # IMPACT SURFACE DROP HEIGHT

1 BOTTOM 266"

2 BOTTOM/#3 SIDE - EDGE 13"

3 BOTTOM/#2 SIDE - EDGE 13"

4 BOTTOM/#2, #3 SIDE - CORNER 13"

5 BOTTOM/#l, #4 SIDE - CORNER 13"

6 TOP 13"

7 BOTTOM/#1, SIDE- EDGE 13"

8 BOTTOM/#4 SIDE - EDGE 13"

9 BOTTOM/#1, #4 SIDE - CORNER 13"

10 BOTTOM/#3, #4 SIDE - CORNER 13"

11 SIDE/#1 13"

(2) The sample shall be placed in the sling and placed in the

correct orientation using as applicable:

a. The level
b. The edge drop fixture

c. The corner drop fixture.

(3) The sample shall be raised to the required height.

(4) Using torch, melt the suspension line allowing the sample

to drop.

(5) Note any damage to the shipping container on the data sheet.

(6) Repeat the above procedure until test sequence number 11 is

complete.
(7) Remove the Tray Packs from the shipping container. Mark

any damage and record same on the data sheet.

23
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TABLE 6
ACCEPTANCE TEST

UNIT LOAD DROP TEST PROCEDURE

(1) The unit load shall be lifted to a 6" height by a

chain pull. After lifting a 6" shim shall be placed
under that side of the unit load.

(2) The opposite side of the unit load shall then be lifted
to 6" height.

(3) The torch shall be used to melt the lifting cord re-

leasing the unit load.
S(4) Any damage shall be recorded on the data sheet.

(5) This procedure shall be repeated until all sides of
the unit load have been dropped. Si

(6) The unit load shall then be unpacked shipping container

by shipping container and the contents inspected for
damage.

(7) Any damage shall be marked and recorded on the data
sheet.

-- 25

'•~j i

- 25



TORCH--I
PALLET CAP--

'I

S T R A P ..... .. . ......

1 1*

-_ __In HOLDER

TEST HEIGHT 6 INCHES

PLYWOODI
FLOOR

FIGURE 10. ACCEPTANCE TEST UNIT LOAD DROP TEST

26

- -4n i_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



TABLE 7

ACCEPTANCE TEST

UNIT LOAD COMPRESSION TEST PROCEDURE

Procedure:

(1) The load fixture shall be centered on the unit load.

(2) Concrete blocks shall be added gradually until the

weight of one unit load is atop the test unit.

(3) The height of the unit load from the floor shall be

14 •measured and the results recorded on the data sheet.

(4) The load shall be left for 24 hours.

(5) The load shall be inspected for damage and if it has
•',•R•• •'"not failed the height shall be remeasured. The re-

sults shall be recorded on the data sheet.

(6) If the unit has failed, discontinue the test.

(7) If the unit has not failed, add concrete blocks to

the weight of a second unit load and repeat procedure.

(8) Discontinue test after a test level of three unit loads

weight has been placed atop the test unit.

V.
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TABLE 8

ACCEPTANCE TEST

• UNIT LOAD VIBRATION TEST PROCEDURE

i/) Mount unit load on shaker table. Do not strap down.

(2) Adjust shaker for 175 cycles per minute Vý,

(3) Increase amplitude until 1.0 gs ireached and unit load

leaves table surface by 1/16".

(4) Dwell 60 minutes at this condition.

(5) Unpack unit load, mark damage, and record in log.

""
4 Ii
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4. IMPROVED DURABILITY DESIGN CONCEPTS

The Improved Durability Design Concep'ts developed during

this program include:

(1) Development and manufacture 0f Tray Pack bodies a'nd

lids with reinforcing beads.

(2) Development of 98-pound weight 1ýray bodies and tray
t.• lids.

(3) Recommendation to pack Tray'Pc without vacuum.

(4) Development of the telescoping shipping •ontainer.

(5) Development of the nesting pad.
(6) Development of a shipping coniaineý'pacng technique

whereby the bottom two Tray Packs are placed lid down

and the top two are placed lidup.

The concept of the reinforced Tray P~ck was conceived at

Cummings Solar Corporation. The reinforced tray bodies and
tray lids are shown in Figures 13 and 14. Test units in this.
configuration were manufactured by Central States Can Co.,
Massillon, Ohio. The beads for the tray bodies were 0.050"

4 deep while the beads for the tray lids were a maximum of 0.018"

deep.

The concept of the telescoping shipping container was con-
ceived at U.S. Army Natick R&D Center, Natick, Mass. An alter-
nate concept, a double-liner shipping container was developed
at Cummings Solar Corporation. Both concepts were manufactured

for testing by the Horn Corporation of Natick, Mass.

The concept of the nesting pads and the concept of packing

Tray Packs with the bottom two facing down and the top two facing
up were both investigated at Cummings Solar Corporation. The com-
bined concept utilizing nesting pads, the telescoping container,

and the two-up/two-down packing concept are shown in Figure 15.
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The dimensions of the shipping container components are:

Cover - 13" x 10 3/4" x 8 11/16"

Liner - 12 5/16" x 10 1/16" x 8 3/8"

Bottomi - 12 11/16" x 10 3/8" x 8 3/8",
Pads - 11 1/4" x 9 1/4"r It is important that these dimensions are used so that

the shipping container will fit together properly for stacking

strength. a
i~i4, ....
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5. RESULTS OF INCOMING INSPECTION

Incoming inspection was conducted on the following types
of Tray Packs.

(1) 98# Tray Packs, with reinforced lids and trays filled
with water.

(2) 90# Tray Packs, with reinforced lids and trays filled

with water.

"(3) 90# Tray Packs, Baseline (unreinforced) configuration
filled with cut beans.

(4) 90# Tray Packs, with reinforced lids and trays filled

with corn.

"(5) 90# Tray Packs, with reinforced lids and trays filled
with cut beans.

(6) 90# Tray Packs, baseline (unreinforced) configuration
filled with corn.

The inspection sheets are presented in Appendix A.
* All of the damage found was to the Tray bodies, none to

the lids. Note that the vacuum placed on the Tray Pack during
packing inhibited damage to the lid and caused the damage to
the body. Nevertheless, the extent of the damage was minor.
The damage found was of two types:

(1) Dents
(2) Tray body paneling (inward buckling).

Table 9 is a presentation of the distribution of damage.
With the exception of the Tray Packs packed with corn, only 4%

to 5% of the containers sustained major damage. Cummings Solar
Corporation suspects, but cannot prove, that the corn-filled

containers were not filled as full as the other containers and
possibly filled at a higher vacuum.

Table 10 is a presentation of distribution of Tray Pack

damage types found during incoming inspection. The only trend
evident from this is that the minor damage exceeds the major

damage for both panels and dents.
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6. RESULTS OF EVALUATION TESTS

Four types of evaluation testing were conducted.

(1) Vacuum tests on Tray Packs.
(2) Side drop tests on Tray Packs.

(3) Side drop tests on shipping containers.
(4) Crush tests on shipping containers.
The data sheets for these tests are presented in Appendix B.

, A The Tray Pack vacuum tests were conducted in order to ob-
serve paneling failure of the tray bodies and to compare the level

of vacuum required to induce failure for improved durability con-
cepts vs the baseline concept.

The basis of our concern with vacuum is, first, failures in-

duced by vacuum packing and, second, failures resulting from hydro-
dynamic vacuum forces. At the moment of impact, when a Tray Pack
is dropped on its side, a hydrodynamic vacuum force is induced at

the end opposite the side of impact and a hydrodynamic pressure
force is induced at the impact side.

Table 11 is a summary of the prefailure vacuum levels
achieved by the samples tested. The reinforced samples were able
to sustain a vacuum of about 2.0 psi before failure. The hydrody-

namic forces induced in a 13" side drop are calculated to be 0.47
psi from &P = egh

where P = Pressure or vacuum

C = density of the Tray Pack contents

g = acceleration of gravity

h = height of Tray Pack drop.

Consequently, Tray Packs packed with a vacuum of approximately 1.5
psi (3 inches of mercury) or greater, can be expected to fail.

Therefore, failure can be avoided by packing in a vacuum of 1"
of mercury or less.

The test results show that the reinforcing technique has
increased the vacuum to fail from about 1.5 psi to about 2.0 psi
and that it has also changed the character of the failure such
that the paneling tends to be less severe and without the very
sharp folds that existed previously.
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TABLE 11

TRAY PACK INTERIOR AVERAGE VACUUM LEVELS

ACHIEVED BEFORE FAILURE

TRAY PACK VACUUM FAILURE COMMENTS

.... CONCEPT LEVEL

90# BASELINE 1.59 psi

90*, 0.050"
REINFORCED 1.96 psi ALL REINFORCED SAMPLES PANELED

VERY GRADUALLY RATHER THAN WITH
90#, 0.040"REINFORCED 1.59 psi A SHARP SNAP AND THE ULTIMATE

90#, 0.06"
REINFORCED 2.02 psi

98#,0.04"

REINFORCED 1.96 psi

98#, 0.05"

REINFORCED 11.96 psi

* -- 98#, 0.06"

REINFORCED 2.08 psi
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on Table 12 describes the results of side drop tests conductedS~on a variety of Tray Pack configurations filled with water. As

can be seen from this testing, the heavier weight samples with
deeper reinforcing beads were able to sustain greater drop
heights without damage.

* 41
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TABLE 12 •

AVERAGE HEIGHT TO FAILURE

TRAY. PAC SIDE DROP TESTS

* All Tray Packs filled with water - no, vacuum packing

,. CONFIGURATION HEIGHT TO CAUSE
TRAY BODY PANELING

90# BASELINE '9.75"

90# REINFORCED/0.040" BEADS 9.75"

90# REINFORCED/0.050" BEADS 11.25"

90# REINFORCED/0.060" BEADS 12.75"

98# REINFORCED/0.040" BEADS 14.25"

98* REINFORCED/0.050"1 BEADS 15.00"

98* REINFORCED/0.060". BEADS 17.25"

'4

I
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- -Table 13 describes the results of testing to determine the

drop height to cause failure of tray bodies of various confiqur-

ations. This table shows that the heavier weight, more deeply

reinforced tray bodies can withstand a greater drop height with-

out damage.

Table 14 describes the results of testing to determine the

drop height to cause failure of tray lids of various configur-

ations. The first of these tests, with the lids failing at a 9"

drop height shows the vulnerability of the lid because it is in-

dented below the sealing seam with nothing to support it. By

adding nesting pads we were able to provide some support to the

lids and increase the drop height to failure. At the same time
we found that we had a consistent failure of the tray body of

the bottom Tray Pack in the stack. Cummings Solar Corporation

then reversed the bottom two Tray Packs so that the lids faced

down and repeated the tests. The failure of the bottom tray

body was eliminated and the height to first failure was increased
to 21" which is 8" higher than the ASTM Assurance Level II re-

quired drop height. Cummings Solar repeated this test using a

baseline lid and the first damage to the lid occurred at a 15"

drop height rather than the 21" of the previous test. This

proved that the reinforcing beads on the lid had increased the

.- drop height to cause damage from 15" to 21". This test was

later repeated using a lid with a 5" by 5" label space inter-
•' rupting the reinforcing beads. The drop height required to

cause lid damage was 18" or halfway between the 15" for the base-

line lid and the 21" of the completely beaded lid.

4'43



TABLE 13

DROP HEIGHT CAUSING FIRST FAILURE

SHIPPING CONTAINER SIDE DROP TESTS

(1) Tray Packs of various configurations filled with water -
no vacuum packing.

(2) Double liner shipping container with nesting pads.

TRAY PACK CONFIGURATION HEIGHT FOR FIRST
"TRAY PACK PANELING

" _____FAILURE

\* 90# BASELINE 9"

""#r

90# REINFORCED, 0.040" BEADS 15"

90# REINFORCED, 0.050" BEADS 12"1

90# REINFORCED, 0.060" BEADS 15"

98# REINFORCED, 0.040" BEADS 15"

98# REINFORCED, 0.050" BEADS 18"

98# REINFORCED, 0.060" BEADS 15"
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TABLE 14

DROP HEIGHT TO CAUSE F IRST FAILURE

SHIPPING CONTAINER SIDE DROP TESTS

(1) All trays 98#, 0.050" ,Reinforcing Bead Configuration.

(2) Shipping container', telescoping configuration with nesting

pads.,

(3), Tray Packs filled with water no vacuum*.

SHIPPING CONTAT-NER AND DROP HEIGHT TO FIRST FAILUR~E
TRAYLID CONFIGURATION LID TMAY

NO PADS
p98#, 0.022" - 0.023",BEAD LID 9"t 15"e

Y - 3PADS

* ~ ,0.019"1 BEAD LID 9"12"1

3 PADS

98#, 0.015"1 BEAD LID 9191

3 PADS

4.90*, 0.014" BEAD LID 9"12"1

1"90*, 0.018"1 BEAD LID 9"1 121"

4 PADS

90#, 0.022"1 BEAD LTD 21"1 12"1

90#, 0.022"1 BEAD LID 18"0 12"

5 PADS
TRAY PACKS - TWO FACING UP, TWO
FACING DOWN. 98*1002 BAEIEA LID215" 21"

5 PADS
TRAY PACKS - TWO FACING UP, TWMO

oi FAIN DON.98 ASLIE I 18" 30"
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Table 15 preaents the results of a series of shipping con-

tainer crush tests. The first two samples tested were not fitted-
properly. The container did not match the liners and the liners
did not match the Tray Packs packed. Consequontly, the maximum

force sustainable was 762 lb. The third sample tested was a re-
inforced (two-liner)' shipping container of correct size so that

the shipping container, liner, and the contents all fit together.
The maximum force sustainable was 1,322 lb or almost twice as
m:ch. Following this we tested a number of telescoping shipping
containers including one with nesting pads and two Tray Packs
facing down and two up. All were able to sustain over 1,000 lb

load.,

When shipping containers are packed in unit loads stacked

'four high, the load on the bottom of shipping containers is an
average of about 500 lb. In order to feel confident that a ship-

* ping container can be used in unit loads stacked four high, a

crush strength in excess of twice that level or 1,000 lb is de-
* isired.

.While both the telescoping and the double liner shippinq

containers will sustain such a load, they both require the Tray,
Pack to bear a part of the load without damage or leakage.

Table 16 shows the results of a Tray Pack crush test to deter-

mine whether or not the Tray Pack could sustain such a load. As
*I shown, both the baseline and the reinforced concepts were able
*I' to sustain ovez 900 lb of force without any damage at all.

.1

46

---- -5I4



I. -"

-SHIPPING CONTAINER CRUSH TEST

MAXIMUM WEIGHT SUSTAINABLE BY

VARIOUS SHIPPING CON4TAINER CONFIGUR~ATIONS

SHIPPING CONTAINER M4AXIMUM WEIGHT SUSTAINED
WITHOUT TIPPING

REINFORCED (2 LINER) CONTAINER OF
- INCORRECT SIZE (TOO LARGE) WITH

NESTING PADS 762 lb

BASELINE CONTAINER
1 LINER WITH FULL SIZE PADS,
(ILL FITTING) 762 lb

REINFORCED (2 LINER) CONTAINER OF
CORRECT SIZE AND NESTING

* -PADS 1,322 lb

TELESCOPING CONTAINER
WITH NO PADS 1,462 lb

TELESCOPING CONTAINER
WIHNSIGPADS 1,182 lb.

TELESCOPING CONTAINER WITH NESTING
* PADS AND 2 TRAY PACKS FACING UP

AND 2 TRAY PACKS FACING DOWN 1,082 lb
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TABLE 16

TRAY PACK CRUSH TEST

FORCE SUSTAINED WITHOUT DAMAGE

TRAY PACK MAXIMUM WEIG, HT

' CONFIGURATION SUSTAINED WITHOUT•,, SEAM LEAKAGE

98# TRAY 11IT14 0.040 REINFORCING BEADS 4,706 lb mass *

BASELINE TRAY PACK 986 lb mass

98# TRAY WITH 0.050 REINFORCING BEADS
S'i98# LID WITH 0.022 REINFORCING BEADS 948 lb mass

m~k ,

* NO SEAM LEAKAGE BUT TRAY PACK SIDES WERE BUCKLED.

94
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7. RESULTS OF ACCEPTANCE TESTS

The Acceptance Tests conducted were:

(1) Shipping container drop testl
(2) Unit load drop testl

(3) Unit load compression test;

(4) Unit load vibration test.

The data sheets for these tests are presented in Appendix C.

Table 17 summarizes the results of the shipping container
drop tests. The Tray Packs used in these tests were originally
vacuum packed. When they were tested in the as-received con-

dition, the Tray Packs sustained damage no matter how they were
packed. When the vacuum was released from the Tray Packs by
drilling a small hole in the center and glue gunning the open-
ing shut, there was no damage to any Tray Pack. Consequently,
we have concluded that Tray Packs must be packed without vacuum
or with much reduced vacuum.,

The unit load compression test was conducted on telescop-
ing shipping containers packed with Tray Packs two facing up
and two facing down spaced by means of five nesting pads. The
unit load comprising 48 shipping containers in four layers

of 12 each, sustained a load of 5000 pounds for three days with-
out the slightest tip, tilt or buckling of any shipping con-
tainer. At the end of the test the unit load appeared to be

able to easily sustain more load. There was no damage to any
Tray Packs in the unit load.

This same unit load was subject to a unit load drop test.
There was no damage to any Tray Pack.

This same unit load was subject to a unit load vibration

test at one G acceleration and 175 cycles per minute frequency
for one hour. There was no damage to any Tray Pack.
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4k TABLE 17

SHIPPING CONTAINER DROP TEST RESULTS

*All Tray Packs packed with water

*All shipping containers were telescoping type

PACKING VACUU RESULTS
CONFIGURATION PACKED

2 UP, 2 DOWN PACKING OF TRAY PACKS
5 NESTING PADS DAMAGE TO BOTTOM AND
90# REINFORCED TRAY PACKS YES TOP TRAY PACKS

v BASELINE PADS

" ALL TRAY PACKS FACING UP 
ALL TRAY PACKS

90# REINFORCED TRAY PACKS YES DAMAGED

ALL TRAY PACKS FACING UP
5 NESTING PADS ALL TRAY PACKS

' 90# REINFORCED TRAY PACKS YES DAMAGED

ALL TRAY PACKS FACING UP
5 NESTING PADS ALL TRAY PACKS
90# REINFORCED TRAY PACKS YES DAMAGED

*ALL TRAY PACKS FACING UP,
5 LARGE PADS, 4 NESTIiG PADS ALL TRAY PACKS
90* REINFORCED TRAY PACkS YES DAMAGED

2 UP, 2 DOWN PACKING OF TRAY PACKS
5 NESTING PADS BOTTOM 3 TRAY PACKS
98# REINFORCED TRAY PACKS YES DAMAGED

ALL TRAY PACKS FACING UP
5 LARGE PADS ALL TRAY PACKS
98# REINFORCED TRAY PACKS YES DAMAGED•1' 2 UP, 2 DOWN PACKING OF TRAY PACKS

5 NESTING PADS NO BUCKLING OR
98# REINFORCED TRAY PACKS NO PANELING DAVAGE

ALL TRAY PACKS FACING UP
5 LARGE PADS
98# REINFORCED 'TRAY PACKS NO NO DAMAGE

ALL TRAY PACKS FACING UP
5 NESTING PADS
98* REINFORCED TRAY PACKS NO NO DAMAGE
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8. CONCLUSIONS

Cummings Solar Corporation has learned that vacuum pack-

ing causes either immediate tray body paneling or causes the
potential for tray body paneling when combined with low levels

of rough handling. Cummings Solar Corporation has learned
that the forces imposed on the Tray Pack by vacuum packing are
much larger than any force induced by rough handling.

Cummings Solar Corporation learned that heavier weight
S* reinforced Tray Packs are more damage resistant. The heavier

weight greatly reduces denting damage. The heavier weight re-
inforced Tray Packs have less incidence of damage, and the

level of damage, when sustained, is less severe.

Cummings Solar Corporation has learned that reinforced
Tray lids have superior damage resistance to nonreinforced

lids, even when a 5" X 5" label space at the center of the lid
interrupts the reinforcing beads.

Cummings Solar Corporation has learned that it is possible
to greatly increase the drop height required to cause Tray Pack
buckling and paneling damage by packing the Tray Pack such that
neither body nor lid can flex. The major problems in preventing
flexing are that the flat lid is recessed from the sealing seam
and that tray body's failure is by paneling (inward buckling).

Cummings Solar Corporation has learned that these two problems

can be overcome by means of packing pads that nest into the
* sealing seam rather than sitting on top of it and by packing the

Tray Packs so that the bottom two face down and the top two face

up. In Cummings' experience the tray body of the bottom Tray
Pack in the shipping container is the first to be damaged. By

placing the lids two facing up and two facing down with each lid
restrained by a nesting pad, the flexibility of the outside sur-

face is greatly reduced and the potential for damage thereby
greatly decreased.

Cummings Solar Corporation learned that by designing the

shipping container so that the stacking load is shared simultane-
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ously between the Tray Packs, the liner(s), and the shippinq

container side walls leads to greatly increased stackinq
strength. Cummings Solar Corporation has learned that this

can be accomplished by dimensioning the shipping container
so that all parts, the container, the liner, and the Tray Pack/
nesting pad ensemble fit together evenly and snugly. This

means that the liner height exactly equals the shipping con-

tainer inside height and that that height is equal to or
slightly less than the height of the Tray Pack/nesting pad

ensemble.

Cummings Solar Corporation has learned that a telescoping
shipping container can be configured for stacking strength.
Cummings Solar has proved that unit loads can easily sustain,

the force imposed by stacking four high when the unit loads
are composed of telescoping shipping containers with a single.

liner containing Tray Packs and nestizng pads packed with the
bottom two lids facing down and th6"tiop two lids facing up.

I5
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9. RECOMMENDATIONS

Cummings Solar Corporation recommends the following:

(1) Require that all Tray Packs supplied to the Army be made
from 98-pound material.

( 2) Require that all tray bodies be configured with 0.050"
reinforcing beads.

( 3) Require that all tray lids be configured with 0.018"
reinforcing beads interrupted by a 5" X 5" label space

placed at the center of the lid.

( 4) Require that all Tray Packs be packed with no vacuum.

( 5) Require that all Tray Pack shipping containers be tele-
scoping shipping containers constructed to the dimensions

prescribed in this document.

( 6) Require that all Tray Packs be packed with nesting pads.

( 7) Require that all Tray Packs be packed with the bottom

two lids facing down and the top two lids facing up.

"( 8) Initiate a long-term, unit-load stacking test at Natick
with unit loads stacked two high, three high, and four
high to assure that there is no tipping over the period

of one year. Use the Tray Packs and the shipping con-
tainers recommended above.

( 9) Initiate a long-term food preservation test at Natick to

assure that the tray body and tray lid reinforcing beads
do not cause degradation of the Tray Pack inner liner and

*. lead to food contamnination or degradation.

(10) Devise a method of labeling the reinforced lid or perfect
the development of a small flat label space in the rein-

forced lid. Reduce the amount of printing required on
each label.

This document reports research undertaken at
the US Army Natlok maesmh and Wedopl
ment Command ai•h beon eaiind No.
NATICK'TR-.L/A[ In the eerie of re-
ports approved publication.
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APPENDIX A

INCOMING INSPECTION REPORTS OF TRAY PACKS

FILLED AT VANEE FOODS CO., BERKELEY, ILLINOIS

54
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io* --I V.*.V

CUMMINGS SOLAR CORPORATION
323 ANDOVER STREET

WILMINGTON, MASSACHUSETTS 01887
DATE

NAME
DESIGN WORK SHEET SHEET #

DAIMA T TRAY PACKS

SUBJECT ALL [Rnmmg W4 ('ThINERfl

BOX # TRAY PACK TRAY PACKS TRAY PACKS TRAY PACKS TRAY PACK-
TYPE INCIPIENT BUCKLES SLIGHT DENTS
"_BUCKLES DENTS

, 24 90REINFORCED 1
S25 90# _.__- - 1

_25 90# 4,,TRAX PACK)

26 90# " " ...

27 190# " " - - -

28 98# " " 1 - 1 -

29 98# " " - - 1 -

30 90# " " o. -

31 90# s o 1 -

32 90# f " o - -

33 98# " " - - -
, 4 9 * 1,,-- n_ _ _

34 98#" " - - -

S35 98#" " ....

36 98# " " - - -i
.5 37 98# , o f, ..

38 98# " " it.

39 98#" " go.

40 90*" " to

41 90# " of - " , -

42 190*" to to1

43 90# is

44 90# to so--

45 90#" " - - - -
46 b8# " " ....

56
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CUMMINGS SOLAR CORPORATION
323 ANDOVER STREET

WILMINGTON, MASSACHUSETTS 01887
DATE

- NAME

DESIGN WORK SHEET SHE E' $l

DAME TO TRAY PACKS

SUBJECT A.T INP•DT!Rfl WMTER

BOX TRAY PAC ICTRAY PACKS' TRAY PACKS TRAY PACKS TRAY PACKS
TYPE INCIPIENT BUCKLES SLIGHT DENTS

,_ _BUCKLES B DENTS

•' 2 90# 4,,TRAN PACFSA. - .. I ,'

J!• • 3 . .. 90# " go--

4 90# " " to.
5 90#" " o - -

6 98# " " of.

.7 QSj " " is

8 98

"9 98#" " - 2 _ _"

10 98#" " - 2

11 98# " "

12 98# " " ...

13 90# " is ...

14 98#" " .....

15 90#" " ' I

16 98#" " ....

17 90#" " 1 - - -

18 98#" " 1 -o

19 90#" " f- 1

20 98# 9' 9o . -.

21 98#" " of

22 90 -g o

23 98# " " ....
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CUMMINGS SOLAR CORPORATION

323 ANDOVER STREET
WILMINGTON, MASSACHUSETTS 01887

DATE

NAME

DESIGN WORK SHEET SHEET:#

DhGE TO TRAY PACKS

SUBJECT ALL IREINFORM WATER (COTINUED)

~BOX TRAY PCK T RAY PACKS TRAY PACKSI TRAY PACKS~ TRAY PACK
TYPE PAK sINCIPIENT BUCKLES SLIGHT DENTS

- ~ ~ !UCKLES ______DENTS______

REINFORCED
47 900 WATER______________ __ _____

48 90# 4,,TRAX PACK -

4 9 9 0 # " "o...

"50 98# " "

• 51 90* " " 1 90#

52 90#

53 98#" " - - 1
-l 54 98#" " - - 1

55 90# "

56 90# "_"_....

57 90#

58 98# "

59 98*#

"60 90#" " ...

61 98# " " ....

62 98#" " 1 - -

63 90# " " ...o-

64 98# " " .... a

65 98#" " 1 - " "

66 90#" " 1 - " -

67 98 " " - - - -

68 90# " " - - 1 "

69 90#" " - -

57
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I .- kCUMM~INGS SOLAR CORPORATION
323 ANDOVER STREET

WILMINGTON, MASSACHUSETTS 01887
DATE____ _

NAME________

"DESIGN WORK SHEET SHEET #

DAMAGE TO TRAY PACKS

SUBJECT ALL REI MRCED WA (,COINED)

BOX # TRAY PACK TRAY PACKS TRAY PACKS TRAY PACKS TRAY PACK
TYPE INCIPIENT BUCKLES SLIGHT DENTS

BUCKLES DENTS
REINFORCED

70 98*# - -WATER

-- 71 98# 4',,TPAX PACK -

72 98# " " ...

73 90# " " - - .

74 98# -

75 90# " - - - i

76 90#" ... 1

77 98#" " ... ,

78 98# " - - 2 1

79 90*" , - - 1 1

80 90# 1
v 81 98# " "-- -'

83 90# " "-"- . •

84 98#
85 90#" "-- 1

86 90#" "--1-

87 90#" " - - - 1

88 98# 3 TRAY PACK - - - -

r OTALS 1 2 18 _ _12

351 TRAY PACKS .......
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I &N
CUMMINGS SOLAR CORPORATION

323 ANDOVER STREET
WILMINGTON, MASSACHUSETTS 01887 A'

DATE

I. - - ~~NAME _____

DESIGN WORK SHEET SHEET "

DAMAGE TO TRAY PACKS

.SUBJECT CORN

BOX # TRAI PACK TRAY PACKS TRAY PACKS TRAY PACKS TRAY PACK
TYPE INCIPIENT BUCKLES SLIGHT DENTS.o. BUCKLES _ DENTS ,,

w,•, BASELINE CORN
",' -- 1 __, ____ ____, - - 1-

• BASELINE CORN
_"_2 )Irvt1ec - 3 -

BASELINE CORN
___3 4 TRAY PACKS

4 BASELINE CORN

BASELINE CORN.5 4 ormav _rim 3 - 2 -
BASELINE CORN

6 4 TRAY PACKS' - 1 -
BASELINE CORN 1-4 TRAY PACKS 1 ,_-,1

S- REINFORCED
S,, 4 TRAY PACKS - - ,

"REINFORCED
9 4 TRAY PAK , - - 1, ,

- REINFORCED
i0 4 TRAY PACKS 1 - 1 -_ __

11 REINFORCED 1 1
11 4 TRAY PACUKR ,. _- _ - ,,_11
12. REINFORCED
12.4 RAY AK ,,, - - 2.. BASELýINE CORN

13 1 TRAY PACK - -

TOTALS 8 4 8 1

49 TCRAY PACX9 .....

P i

p. -
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CUMMINGS SOLAR CORPORATION
323 ANDOVER STREET

WILMINGTON, MASSACHUSETTS 01887 DATE

NAME

S_. DESIGN WORK SHEET SHEET ,

DAMAGE TO TRAY PACKS

SUBJECT BEANS

BOX TRAY PAQcK RAYPACK TRAY PACKS TRAY PACKS TRAY PACK
TYPE INCIPIENT BUCKLES SLIGHT DENTS

~~~cE BUCLS DENTS______

--I z ".• •-•' - - __ _
.... REINFORCED BEA PA

i".•:RINFRCE16 RAYCBEAS .....S_ _

-BASE 1INE BEANS . ..
16 4 TRAY PACKS ". L ..- -" . "

''--BASELINE BEANS ---- •BASELINE BEANS
S20 IA._4 TRAY PACKS_- _ _. -"BASELINE BEANS["

21 4 TRAY PACKS - - - 1
2 BASELINE BEANS
22 4 TRAY PACKS - - -

SREINFORCED BF IS -- 1_____
l :::- BASELINE BEANW

22 4 TRAY PACKS _ _

REINFORCED BEANS
2*: 4 TRAY PACKS - _ _.... ._-_-. _

* I

_ _TOTALS 5 0 4 2

"52 TRAY PACKS ......... ... . . ._. ___
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APPENDIX B

TRAY PACK EVALUATION TESTS
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DATE 8-28--84

SAMPLE # 1

TEST TYPE VACUUM-TRAY PACK

SAMPLE 90 #-BASELINE

* Inches of Water
-

TEST LEVEL PANEL

VACUUM YES "No COMMENT

,34.5 ýX

.7.. . , .

35.0 x

36.0 x

" 36.5 x
• - . ,-

37.0 x

37.5 X 22 Ma after failure
.4 J

L,. Local Red stain @
- 38.0 X btrkla pain,_

A. -39.0 X

I' -39.5 X

41.0 X

45.0 x

66.0 X BE NOTE ON SAMPLE 30J

62
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DATE 8-28-84

SAMPLE # 2

TEST TYPE VACUUM-TRAY PACK

SAMPLE 90#-BASELINE

!4

TEST LEVEL PANEL

VACUUM YES NO COMMENT
'4 I

S2"X

- 3" X

4"1 x

4.5" X

27 Ma with Red spot @

S1

- wrinkle.

* i

44 i
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DATE 8-29-84

* SAMPLE # 3

TEST TYPE VACUUM-TRAY PACK

SAMPLE 90#/0.050" REINFORCED

TEST LEVEL PAN]
VACUUM YES NO COMMENT

i ", 2" X

2 1
V - I ,,I

4.5 X x

, WACO TEST: 32.5 Ma Red spot @

buckle.

46

I "-

I.I
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DATE 8-29--84

SAMPLE #4

TEST TYPE VACUUM-TRAY PACK

SAMPLE 90#-BASELINE

TEST LEVEL PANEL
VACUUM YES NO COMMENT

2"'
2" X

WACO TEST: 27.5 Ma.

Red spots at buckles.

-
6

I 

r ----

65•



DATE 8-29-84

SAMPLE #

TEST TYPE VACUUM-TRAY PACK

SAMPLE 90 0-BASELINE

TEST LEVEL PANEL

SVACUUM YES NO COMMENT

211 x _ _ _ _ _ _ _ _

"3" -J.
J I . . .II I I• '. . .

4" X __,_4" X 30.2 Ma

Red spots buckles

66
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I'•.... .. U V~UU r ' WFANEL~- •

DATE 8-29-84

4 ~~SAMPLE # 6 _ _ _ _ _

TEST TYPE VACUUM-TRAY PACK

SAMPLE 90*-BASELINE

TEST LEVEL., PANEL

VACUUM YES NO COMMENT

2" X

411

3" X __ _ _ _ _ _ _ _ _ _ _ _ _ _

|"' I

WACO TEST: ,_65.5 Ma
fr * Red spots @ buckles.

-••, Also, scratches in the
center of tray.

67



DATE 8-29-84

SAMPLE # 7

"TEST TYPE VACUUM-TRAY PACK

SAMPLE 90#/. 04/REINFORCED

TEST LEVEL,, PANEL.

VACUUM YES NO COMIMENT

2" X

3" x

-' 4" X _ _ _ _ _ _ _ _ _ _ _

I.'~

WACO TEST: 65 Ma

Red spots @ buckles.

6I8

.' I -

m6



- DATE 8-29-84

_SAMPLE # 8

TEST TYPE VACUUM-TIAY PACK

SAMPLE 90#/0. 04/REINFORCED

TEST LEVEL PANEL

VACUUM YES NO COMMENT

l ' 2" X__ ___

4" x

C., - WACO TEST 35 Ma

*' Red spots @ buckles.

A69
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DATE 8-29-84

SAMPLE # 9

TEST TYPE VACUUM-TRAY PACK

SAMPLE 90#/0.04/REINFORCED

N;

- TEST LEVEL PANEL

VACUUM YES NO COMMENT

23" x

' 4.5"

WACO TEST: . 35 Ma

Red spots buckle.,

I -7

i .,.

1 70



DATE 8-29-84

(SAMPLE # 10

TEST TYPE VACUUM-TRAY PACK

SAMPLE 90#Z0.04/REINFORCED

TEST LEVEL, PANEL

VACUUM YES NO COMMENT

•,!2" X

S3" X

SEvidence of handling
3.5" X ____damage at point of

failure.

WACO TEST 50 Ma
Red spots buckle.

p7 -

_ A ,

Nr71
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-'~ . -~ -

DATE 8-29-84

SAMPLE # 11

TEST TYPE VACUUM-TRAY PACK

SAMPLE 90#/0. 05/REINFORCED,.

TEST LEVEL PANEL

VACUUM YES NO COMMENT

411 1
3' 2"X

• _ 4 " x
- WC i x 40 Ma

4.5" X

WACO TEST: 40 Ma

. it _Red spots @buckle

'72C,

- I - _ _ _ _ __II_ _ _ __i__iI Ili

72
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DATE 8-29-84

SAMPLE # 12

TFST TYPE VACUUM-TRAY PACK

SAMPLE 90#/0.05/`REINFORCED .' .v

TEST LEVEL PANEL

VACUUM YES NO COMMENT

- -Il -- _ _ __ _ _ _ __-_ __ _ _ _ __ __- '

4511 5 X

WACO TEST: 29 Ma
Red spots @ buckls.

* 73
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DATE 8-29-84
~%

SAMPLE # 13

TEST TYPE VACUUM-TRAY PACK

SAMPLE 90#/0.05/REINFORCED

STEST LEVEL PANEL

VACUUM YES NO COMMENT

41' x"

4.5" X
i 1y

SWACO TEST: 45 Ma

Red spots @ buckle.,

P 74
4..1



77, 
-4 V-

DATE 8-29-84

SAMPLE # 14

TEST TYPE VACUUM-TRAY PACK

-_ SAMPLE 90#/O.05/REINFORCED _

TEST LEVEL, iAL

VACUUM YES NO COMMENT

'&2" X____ x ___________

411 _ _ _ _ _ X _ _ _ _ _ _ _ _ _ _ _ _ _

4.5" _

-h' _ WACO TEST: 55.5 Ma
Red spots @ buckle.

S7-
75



DATE 8-29-84

-SAMPLE # 15

TEST TYPE VACUUfTVRAY PACK

SAMPLE --90#/O-,06/REINFORCED.

TEST LEVEL PANEL

VACUUM YES NO COMMENT

2" 1

.. :3" X__ _ _ _ _ _ _ _ _ _ _ _ _ _ _

4.44'.4- 4 "_ _ _ _ _ _ _ _

31' x _ _ _ _ _ _ _ _ _ _ _ _ _

4.5" X

WACO TEST: ._ 25 ..

Slight Red spots @

buckle.

* .n |I - n__ innnl_7 6
4-

* I u

*.9 76



DATE -Z-l

SAMPLL # 16

TEST TYPE VACUUM-TRAY PACK

SAMPLE 90#/a. 06/.REINORCED

TESr' LEVEL PANEL

VACUUM YES NO' COMMENT

42" X-x

34" x

- ~411X

n~4, 5 11 nu x...

- 511 X
5" XL

WACO TEST: 45 Ma
Red spots @ buckjle.

__-77

__' "-•77



DATE 8-29-84

SAMPLE # 17

TEST TYPE VACUUM-TRAY PACK

SAM'WLE 90#/o. 06/REINFORCED

-, TEST LEVEL PANEL

- VAUUM YES NO COMMI.

__42" X

4.5" X
-- - _ _ _ _ _ _ _o _ _ __ES_-_ _ 4_ _ _ _ _ _ _ _ _ _ _ _I

- I

-~WACO TEST: 48 Ma

m f Red spot @ buckle.,

-- '

•- -

A,mA

:i: 78

-A• i _



DATE' 8-29-84 .W.

- SAMPLE # 18

TEST TYPE VACUUM-TRAY PACK

SAMPLE 90#/0. 06/REINFORCED

9 -.- -,. . . [I

TE'ST LEVEL PANEL

"VACUUM YES NO COMMENT

"I~1 x __ _ _ _ _ _ _

4" __ _ _ _ _X______ __ _ __ _ _ __ _ _ __ _ _ __ _
S3" X

4.5" X

* WACO TEST: 60 Ma

Red spots @ buckle.,

n I7



vW11 DATE 8-29-84

SAMPLE # 19

I''TEST1' 'r'YPE VACUUM-TRAY PACK

SAMPLE 98#/0.04/REINFORCED

2". Y. .. . . .. . . . ...

TEST LE-VEL PANEL .....VACUU NO.. CO M N

4.I.A.

3" I X

411 x

I _ _i_ _ __ _ _k ± __ __ __ __1 x__ _ _ _ _ _ _ _ _ _

- -_ 1-

, i n i i•- -... n ......- '

-• 80



DATE 8-29-84

SAMPLE # 20

TEST TYPE VACUUM-TRAY PACK

SAMAPLE 98#/0,04/REINFORCED

TEST LEVEL PANEL

VACUUM YES NO COMMENT

S2" 1 _ _ _ _ _ X_ _ _ _ _ __ _ _ _ _ _ -

14" X

5" X

811



DATE 8-29-84

SAMPLE # 21

TEST TYPE VACUUM-TRAY PACK

SAMPLE 98#/0.04/REINFORCED

1[1

*TEST LE.VEL. PANEL

"VACUUM YES NO COMMENT

i- -"ix

2" _ _ _ _X _ _ _ _ _ _ _ _

I I"
,-- 4 __ _ _ _ _ _ _ X

3 x

*_ 5"_H__ __" ,__ _ __ __ __ _ ____

s t - I Ii

- 8

82



- DATE 8-29-84

SAMPLE # 22

TEST TYPE VACUUM-TR~AY PACK

SAMPLE 98 #/0.04/REINFORCED ,.

-- TEST LEVEL PANEL

VACUUM YES { NO COMMENT

i 2" __ _ _ _ _X _______________

* _ __3" I X _ _ _ _ _ _ _ _ _

I,. x ___51 -

I- -83
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DATE 8-29-84 ..

SAMPLE # 23

TEST TYPE VACUUM-TRAY PACK

SAMPLE 98#/0. 05/REINFORCED

TEST LEVEL PA L _

VACUUM YES NO COMMENT

3" X

511" x

_ _ _ _ _ __II _ _ _ _ _ _ _ _ _ _ _ _

-oft

-i• t

"- I
i1

N8
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- DATE 8-29-84

SAMPLE # 24

* TEST TYPE VACUUM-TRAY PACK

SAMPLE 98#/0 .05/REINFORCED

L,

TEST LEVEL YSPANELCOMT

3"' x

4" _____ X

VACUUM F xS N: ________I

*:• I _"_ __ _

"4%''" 2 II________

_ _ _ I _~e
i t

*• - I , .j..

Fr I

i es



DATE 8-29-84

SAMPLE * 25

TEST TYPE VACUUM-TRAY PACK

SAMPLE 98#/0.05/REINFORCED

.- •,.

TEST1 LEVEL IPANEL
VACUUM I YES No C 0M M ENTI

- 2" X

S .- I I

'S! . _-_________ SSS~

"5" x_

86S



-,DA^ E 8-29-84 .

* 44.w• 
,L

.4 SAM ~ • 26 S"L

TEST TYP. .VACUUM-TRAY PACK

SAMPLE 98#/.0 OS/REINFORCED 1. ,

TEST T,,..:VEL PANEL 4,.

"ACUUM YES NO COMENT.

-'21 - x ''
"4. 2" . 4 {-. -4

.,x I 4!*, i4

4" x
"411- .

'5" I.

';X

-P•87

S1.1:@



I ID

KI

VACTEST YES VCyM*rM, ,

TE2 LTE ANL*

-~,1 VAUMYSx ~ (M~

*4 1

.2x

* ~I " .1 '-V

----"---

- -.88

% AlI



k DATE P.-29-84

!,2T ,q TYpE VACUUM-TRAY PACK ""

,"SAM!"L 9 8#/0'.0 6 /RE INFORCEDv,,

-- TEST I. ̀V,ý:, LPNL
S VACUU YES NO COMMENT 1

:! -41" x I•K

' 1 *'v: ::
. C. -.

.10.

-I " I 1 x 9

I A"IL 91/. 6/EIFOC.) ____

.45 "] ,..

• | i. . .. 4

I. ° 

*1 *

'"". pT-S • ANE

" I 
-

4 X9



.*-'"'. X 6 tr;%A." ''- . . . .r,-.r¶,- r - ~ a .r -. -r r.-

DATE 8-29-84

SAMPLE 29

TEST ' TYPE VACUUM-TRAY PACK'. •- 2..

•-."•'. SAMPLE 98#/0.06/REINFORCED

TESTL LVEL PANEL

"VACUUM YES NO COMMF.NT

2 x

-311 I41__ x_ _. ,_ _ I X_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ,.* 4
""* 4 4" X6'

5" X I X

I *

%%,°a 90

26f



- DATE 8-29-84

', -SAMPLE # 30 "I . .¼' --

TEST TYPE VACUUM-TRAY PACK

"SAM!PLl 98#/0.06/REINFORCED '

TEST L1,VEL PANEL 'a-

"VACtUUMI YES NO COMMT

- 2 " _ _ _ _ _ __ _ _

3"1 x _ _ _ _ _ _ _

IS

- I X

"* " 41 " X I:'

.It __I i

NOTE: Generally it tas obsered that the Baseline Tray gave off,
"an "oil canni 9" sound at 2" or 3 of H20 of vacuum and

paneling at tke corners of the t ays occurred with a snap-.

On all reinforced trays there wa no "oilcanning" sound

heard, and paneling oc urred ver gradually and formed *.

. - less of a shar p crease.,

C.-

%4

91



-~~~~~ W. * -~ ~9 ,

I ' . DATE 8-31-84

SAMPLE # 31

TEST TYPE SIDE DROP-TRAY PACK

'.'A-VIPLE CONFIGURATION: 90#/BASELINE

t~

S,..'.,p

TEST LEVEL E DAMAGE CM '

.- YES NO COMME- , 71

3" Lid impact edge startin4

to6" tbuckle. Tray showed

Lid impact edge bucklin.
getting worse. Paneling

"9" XX I failure of tray - two
upper corners. I

"SEE NOTES ON SAMPLE #58

WACO TEST: I15 Ma

""" * No red spot buckle.

SEE NQTES ON SA MPLE # 46__,_,,_____
I I I •:

• - , - i,-

!e
_ _ _ _ _ _ ______

t.." L."_-- •:"'" . .- '•" - '. " . ' .. ' . • .•,,:,•••,.,,,.,.•-5• .. •. . ,,...-, - • . •,



DATE 8-31-84

SAMPLE # 32

TEST TYPE SIDE DROP-TRAY PACK

""AAPLE CONFIGURATION: 90#/ BASELINE -'

'~L4 .,. p

-- TEST LE"'EL DAMAGE

YES NO COM-!,v".

3" X _________________________-

I.1

6" X

-' Lid slight buckling
also paneling of one

9 9" XX1 rnpr of tray trop P'uji

"WACO TEST: __25 Ma
* I - No red spot @ buckle.

- '

"°* 1

"- -
''Np

,'" 93



'7"7 -ý7-77

DATE 8-31-84

"SAMPL.E # 3 3

TEST TYPE SIDE DROP-TRAY PACK
a. 2"yiSA, iPLE CONFiGUPAT2ION: 90 #/BASELINE

'• t ,•,%AGE-
Y _. C ,"

'1W Q -V: ______

6" Slight buckling on the

.61'
6" X lid - impact end. I

- 9" Buckling of lid increas-1

S+ ,_in__....... ...in
Paneling of two corners
o t. 12" XX

IWACO TEST 15 Ma

""1 , No red spots at buckle. r
* 4- 4 . •

___-__ __ _ _____ I
I

N %%

S . A

_ 94

•-" '-"'c '¢.-""-'- ¢-".¢i2 ¢ " .".-2*",',..q',:v~:.,:.-.-k •.:,',• ¢ .•,,<,-,r•%:¢:r.:,• ,•.2,'•,,• • •'•- a•



T)AR' 8- 31-84

~' SAMPLE # 34

TEST TYPE S~fl_. pnp-Thy P-ACTx

IAA~E I G L U IA T 10N: 90#/BASELINE

: ~x 'C EVELDAMAGE

Lid buckling. Tray show4-
6"1 xx ing signs of paneling-

Impact end.
IPaneling of two tray cr

a a .,vn - top d,

-'CWACO TEST: 20__ ma-

No red spots at buckle

7,I

A6

PCK

95--

- - - - - -- -z4



D A Tr 8-31-84

-SAMPLF 0 35

TESTTYPE SIDE DROP-TRAY PACK

SAY.PLIý CONFIGURT~AION: §O#/O.O4O/REIN4FORCED

'I .~': :aVii AMAGE

YES NO COMMENT
Slight buckling of lid

.. 4.3"1 corners - impact end.

Lid getting worse.

ISlight paneling one cor-
9" ____ _____ ner of tray - top end.

WACO TEST 35 Ma
AI4~)/1 No red spots at buckle.

I *1

dr4 4f

'ii .~ -I _ ____ ___ ____ ___ _____96

A
N.



.. .* -. DATE 8-31-84

SAMPLE # 36

TEST TYPE SIDE DROP-TRAY PACK

SAMPLE CONFIGURATION: 90#/0.40/REINFORCED

i'EST L EV EL __DA,_.;__,_ _.

"" YES NO COMMENT

3 x
Lid buckling at corners

* 61" X impact edge.

9 9X No change

Small amount of paneling1

12" over corner of tray - to

" ' r end .

, WACO TEST: 24 Ma

No red spots at buckle

I -

* 
9

o1___________________ 

_______*

•2 -i I"

"7 1 1
•* ,.: -:



DATfl 8-31-84

,% ~SAMPLE # 37

TEST TYPE SID)E DROP-TRAY PACK'

0"i-wILE CONFIGURATION; 90#/O.040/REINFORCED

TES
'S. NO

YL- -OME'

r-'-i-cr' .7

J Lid showing singns of,
6" buckling at corners-

Small amount of paneling
9'g x~eto both corners 6tray 4

9 Ix

WACO TEST 50 Ma
_____________ _I_____________

I' NoI red spots at buckle.

10 4

464

98~



-- R,77ý.L 977T-1171

DATE. 8-31-84 ,"

SAMPLE # 38 ,,.,-,

TEST TYPE SIDE DROP-TRAY PACK "

S AMYPIE CONF'.GURLATION,: 90_#0.040/REINFORCED

•" '11-' STr LE-VEL ) DAM A G E ,

• "" ' ~Y E S N O IC C ) • " , .V ., < v , '

SSlight lid buckling

6" X corners -impact end .- •°
Si • ~~~small. amount of p .. •aneling'-"

"< I : ~over corner of tray top '%

WACO TEST: [25 Ma ..
No red spots at buckle.'

99,

=•'-2%

, 22A AC2

_ .. : ;
" "-".• -'-.;:'-'Y 'S--¶.-;'_"__".__,_"_".__"-._:,"_"_"



-DATFI, 8-31-84

SAMPLE 39i

".TES %SY SIDE DROP~-..TRAYz PACK

6AMPLE CONFIGUI;Lr2ION:. 9O#/O.O5O/REINFORCED 
E~P4S

Tr~S~L~VELDAMAGE

311 ..- x

~Slight buckling on lid

6" x cor-ners - impact end.

91! ~No change
*9 xf

Small amount of panelingj
12" both corners of tray-

____________ top PAne,

WACO TEST: I_____ 45 Ma

I No red spots at buckle.

101



*• •# - .,., * S ,•w-J-.-• - -

. , 0 8-31-'84
C,%, C, I.,

-SAMPI,'fý # 40

-" " L;iA&PL ,E CONI"iGURAT[ )N -,
5%::. .... ' .

', • ~ ~~Y LI S No J _ •o..,,?_ :. . ... ,
"ery slight "Lid buckli,*

31 corners -impact end " .',

' : ~No change •i

, I, ~No, change •'•%'

,, C. ....

!. v;}' Small amount of paneling; .•
• 12" XX •to one corner of tray-

12 x ' top end.,

WACO TEST: 30M

4..

N.o red spots at buckle.
-,-- -

S -101

,"'-ner-- ir' pct end

6"I o hag
9"-X N'chang

.__________________ ______LI4

t araon o aeig

•, •. •• •. k.".. . ",.".,",. ."%. 12",. ..,',., ",.. ". % ., . -, " XX to, one corner of- tray." ''.



DfAT'H 8-31-84

,•" ' SAMPLSJ # 41ES7,A ?TYP, S4IDE DROP-TRAY PACK

,. A°MPLE CONF~IGUJriON: :90#/0. 050/REINFORCED .

,C

STi• S'2 LXVEL DAMAGE

YES NO O4AI3- x : I.

-31' I X ,I

Slight buckling of lid

6" X corners - impact end.

!buckling on lid getting
9"r x ____

Small amount of panelingý
121" XX to corners of tray -topj

WACO TEST: at 3c0 Ma

" No red spots at buckle 1i

•102

_ _ __ __ _ ___



-~DT 8-rI. ~ 31.-84
*i " ,4 

."

•~ ., - SAMPLE #t.42 ____'__,

TES"` 'IT PT' SIDE DROP-TPAY PACK

SAMPLE CONFTGUIRATION: 90#/0.O50/RINF\ED _ _ ___

D AE i% (I__ E DA7AE,.NO
I I

.. * -. YES 'O:COKMYUET

i Slight buckling of lid,
-6" x onact end.

: ' - .Small amount of paneling to.'
" "9"1 xx J tray.L ooiners -top end. 4,

-,WA4CO TEST: so_ .0OMa
-. --__ - -- ..-. "'

I No red spots at buckle.
- 4. I iiL

-, , r

1103

. - - __' - - 4 - -•

_ _. ...__ _ I _ _ _ _ _.__ _ _ _ _ _ _.__ _ I_ I __ _ ,_

*44

- I

Sto 1

4' +++ + + •F•+•++,•• Tl+



DATE 8-31-84

SAMPLE, ( 43

TZ"S2 "'YPE SIDE DR1P-TRAY PACK
L, 

,,,,

SAMi L:, i _ 90#/0.060/REINFORCED

S.

L-,VEL DAMAGE

. T, S NO COMMENT

S3" __ _ _ _ _ X __ _ _ _ __ _ _ _ _"__ _ _

Slight buckling to lid corner

"" 6" X -iripact end.

Small amount of paneling to
9" XX one orner of tray - top end.

"WACO TEST: 45 Ma

"No red spots at buckle

1104



47 .

D AT_ 1 8 _-31-84_
,4 *1 * :.y', N

444

",4' 4A. S 4 ' '
* 

&

Tt:,T TYPE SIDE DRP-TRAY PACK.
"." :;MPLE 90#/0.060/REINFORCED

A. "s4. 0 N1 E

.3 "' 
"-

Tri",ii LE~VEZ DAMIAGE ;•=

- Slight buckling of lid
6" I X corners irpact end.

• I, _ _ _ _ _ -

*.. 9" I .%.

Small amount of paneling to
12" XX one corner of tray - top end.!

MM TEST: 45 Ma

No red spots at buckle.

.5' 1 3

.4-4A

* * I10

_ • 105

, 1* a, ~ 5



* * 
' .'. • v -v

DAT E 8-31-84

SAMPLE # 45

" TEST TYPE SIDE DROP-TRAY PACK

SAMPLE 90#/0. 060/REINFORCED

J..

" n . _, .'.

Ti• LEVEL DAMAGE

YE's NO C.FMrNT

3'0 X

Six

Corners of lid buckling
6" X slightly - impact end.

9No change•"9" X •'

No change except lid

12" X worse.

Small paneling to both
,15" XX corners - tray top end.

WACO TEST: 35 Ma

No red spots at buckle

I%%

106
S 4 I [
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- DAIH 8,-31-84

""¢"4..' "' ... . .

S. SAMY'iT1 r 46

TEST 'T`YE SIDE DROP-TRAY PACK

'"-AMFI 90 #/0.060/REINFORCED

L 1! IN,.0

3 x,

SSlight buckling';n lid

.7

611 , X corners -impact end

, 9" X :No change.

I Lid getting worse.
S12"1 X

Si ,Slight paneling of cor-
Jd~ 15 ... . .. negrs of tray top) en!,ndo

! ' '

WACO TEST: ' 45 Ma

I. , , i .. .

"•" I No red spots at buckle.,

'.•" I NOTE :•
'" All chem cal tests show4ed N L red 5=8t at any bcls

U' I I

"" •All tray• had red Ispots acr as the bottom of tray.

S~107 '



W V, 
DTE 9-5;-84

L IVEL DAM AGE

y 4% S 0.M.'

Slight buckling of lid
6"1 xcornezrs - Im~pact end.

Lid gets worse
9" X

Lid gets worse
12"0 _ _ _ __ _ _ _ _ _ __ _ _ _ _ _

~ - Both upper corners
slight paneled -trayto

1511 XX_____ end. Cover continues to,
get worse.

AA '

* 108



'7 47 w _1_ )W W 1(, w~ W - ,v '~ IA F _ F-' T-.W w- C-1 IWN r ~

-' IATiE 8-4J -84 DT

, vSAMPLE # 50 .-

_ 
~~tVST TM',P SIDE DROP-TRAY PACK *4

,AMPLU, CONFTGURATION: 980#/0 040/REINFORCED

4%.

4,, 
ES :

TEST LEVEL' DM GE

.NO . ... NT,

ICover okay. to

Cover begins to show slgn .

"" " - 90 I of buckling at impact end.

Cover gets worse
r; 12"1 X

-Cover gets worse. Very

"15" XX slight paneling at both
-- u crners of traY.

4. P

- I , I ' i, I

*4* -

5%

*4 _

*:! '' - 11



I ~~~DATEJ 8314

SAMPLE # 5

TES TYE.SIDE DOP-TRA PACK

-SAMPLE CONFIGURATION: 98#/Oe. ORIFRE

,TEST LEVEL DAMAGE

_________________YES NO j CommENT S

- ~id slight buckling of
1corners-,mated

INo change,

- 2 Lid qetting worse.

jPaneJling 'at one corner
of tray-top end.

-.-

?1'

._w

¶5 __ __ __ _________ _ ___ __ ______ ______A



D DA IM 9-5-84

SAMPLE 48

* -TEST` TYPE~ SIDE DROP-TRAY PACK

S AM L L 98#/O.040/REINFORCED

~I P

r11,1_-1,. LY.VELDAMA\GE
- \ACU'lXA YES INO COMMEIN",

102A Cover beginning to show
* .611 x some buckling at the edge

9- cover gets worse.

A .1211 A

Both upper corners
15" XXslight paneling of tray. '

- CoAr nontinues tngatL
worse.

I'..' ~109



- ~DATE~ 8-31-S4

"SAMPLE # 49

TEST TYPE SIDE DROP-TRAY PACK

SAMPLE CONFIGURATION:98#/0.040/REINFORCED

, TEST LEVEL DAMAGE

•___--_ YES NO COMMENT

- Cover begins to show some

"uckliqg of corners -
"" - �*r61 0x •WU__ p.

Cover gets worse. Very
91 .. 'si aneling at one

____________________ _______ ________ nrnpr nf tray,

LCover gets worse. Slight
12".I.paneling at both upper
121_ __ __ __ __ __ ______ of t-ray-

-11

444.L

110?

.4. _ I 4.t*I0 . ~ 4 .*4,4 'A



DATE 8-31-84

SAMPLE # 52

TESTr TYPE SIDE DROP-TRAY PACK

SAMPLE CONFIGURATION: 98#/0.050/REINFORCED

TEST LEVEL DAMAGE -"

YES NO COMMENT

3" x -

"Lid slight buckling to

"6" impact end.

Lid getting worse

12"Lid getting worse
1214 X

Very slight paneling at

15" XX both corners of tray top

Paneling to both tray 6-:"
18" XX corners - top end.

•,j,

-' ._ _ _ _ _ _.

113

2,.[ 
L.,.,,



DATE 8-31-84

SAMPLE # 53

-TEST TYPE SIDE DROP-TRAY PACK

- 2 SAMPLE CONFIGURATION: 98#/0. 050/REINFORCED

I ! __.

TEST LEVEL DAMAGE

_"_YES NO COMMENT

Slight buckling 'on lid
66" X corners - impact end.

Lid getting worse.

Lid getting worse.
12" X-

'-", Slight paneling two cor-

.- . 15" XX ners of tray.

Paneling of both corners

*•18"11 Xat tray-top ends.

114

S -.'.18"X

-- - .,



* ~ ~ ~ V W--rl'7q -;

DATR- 8-'31-84

SAMPLE # 54 ___

TEST TYPE SIDE DROr"TRAY PACK

TEST LEVEL. YEDAMAGE __________ ___

tslight buckling of lid

6" 'corners - impact end.
6I i

- I Lid getting worse.

Slight paneling to tray
two corners - top end.

12" XX _____

Paneling to two corners

15 ,of tray-top end.

115-1



" DATP 8- 31--84

C SAMPLE# 5#

TEST TYPE SIDE DROP-TRAY' 'ACK

"SAMPLE CONFIGURATION: 98#/0.060/REINFORCED

-- - -%

TEST LEVEL DMAGE I

'YES NO COMMENT• _ . • , , L ,= i '42

I K Slight buckling of li'd
6" Xcorners - imp&ct end.

Lid gqettig worse.

I Lid getting wcorse.
12"0 X

15" X Lid gettirnq worse.

Paneling to both corners

18" xx of tray top end,.

inn

116

-ký~ N N



DATI. 8-31-84

SAMPLE # 56
"TEST TYPE SIDE DROP-TRAY PACK

SAMPLE CONFIGURATION: 98#/'O-060/REINFORCED)

°. •

TEST LEVEL DAMAGE ,-,a

-__YES NO COMMENT-

Slight lid buckling
S ".3" X __ _ _.__ __ _ __ _ _

Lid getting worse.

• . Lid getting worse...

!Lid getting worse.

•'. -- 12" Xi

',-[ii• _ 5" XLid getting worse. !15 1 . .-
SLid getting worse.

_-__-_1811 X_

"1XLid getting worse.

i•:.21" X LidI '. ......

* I _______________________________

24"XXBad paneling along 6p-

edge of tray bottom.

4 - 117
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-. j s -~~~~'ý7 VW ' 'v7 . W N'*----r

DATE- 8-31-84

SAMPLE # 17_________

TEST TYPE SIDE DROP -TRAY PACK

* ~~~SAMPLE CONFIGURATION: 9#O00RIFRE

TEST LEVEL DAMGE _____________

________________ YES NO COMMENT

Slight lid buckling at

6" corners - impact end.

Lid getting worse

Small paneling to one
12" 1corner of tray top end.

No change.
15"1 XX _ _ _ _ _ _ _ _ _ _

Paneling to both corners
and buckle along edge of

18" XXtray-top end.

118



.1DATPR 8-31-84

SAPE#5

SAMPLE COFGRAIN 58#/ 9/EIFRE

TSTMPLEVE DAMAGEiIO:9#/.6/RIFRCDI

YES~-S NOCMMN

3 x

Li ukln t onr

imac ed

Lid buckling atocrner

6"impat paend. t n

95" Li etngwre

I~~N Lid ngettn.wre
- 12" x _ _ _ _ _ _ __ _ _ _ _ _ _

SlghPaneling afbth corner
15"xxcorerof tray-topen.

21" (2 drops) ofta-tped

NOTES: (1) Damage YES/NO relates to tray only-

-(2) See coments on lid fail re of samples #47F #48,
#49,, ad #50. rhey appi to all Tray Packs sub-

(3) X in Dmage Colum indicates lid damage.
'XX in -q Qaa~-I UW_~jL San tr.ý' daiage..

119



.* ,-.. TRAY PACK TESTS

SAMPLE # 59 DATE: 9-5-84

TEST TYPE: SIDE DROP - SHIPPING CONTAINER

'I .,
SAMPLE CONFIGURATION: SHIPPING CONTAINER

BASELINE -TRAYS

TEST LEVEL DAMAGE COMMENT

-'. _YES NO

TP #4 X

6" #3 x

#2 x
%., -

#1 x
Very slight paneling in left

TP #4 X
9" #3 X upper corner. (No damage on

S#2 X lids.)

-T- All trays panel at both cornersI",TP #4 XX
-,. 12" 3X top edge. Least paneling ob-

#2 served on #2. (No damage on,•, #2 XX•
'-: #i XXlids. )

TP #4 NOTE: SEE SAMPLE #65 PAGE 2.

" 15" #3

#1

S120 j



TRAY PACK TESTS

SSAMPLE # 60 DATE: 9-5-84

TEST TYPE: SIDE DROP - SHIPPING CONTAINER

SAMPLE CONFIGURATION: SHIPPING CONTAINER

90#/0. 050"/REINFORCED TRAYS

TEST LEVEL DAMAGE COMMENT

- - TP#4YES NO ....

• "#3 X

# #2 X 7

-" #2 X

*#1 X

TP #4 X

L92" #3 X

:' # 2 x ••.

#1 X

ct: " TP #4 X A

12#3 X

~:*~; ->#2 X

-- .-#1 x

- TP #4 X #1, some evidence of paneling

L5" #3 X approximately at center of

#2 X upper edge. (No damage to lid.)

#1 xx

-"TP #4 X #1, paneling at the same loc-

L8" #3 X ation has become worse. (Sligh

- #2 X buckling along both sides of #4

- #1 XX lid.)

121



TRAY PACK TESTS I

SAMPLE * 60 (cont.) DATE: 9-5-84

TEST TYPE: SIDE DROP -SHIPPING CONTAINER

SAMPLE CONFIGURATION% SHIPPING CONTAINER

90#/0.050"/ REINFORCED TRAY

TEST LEVEL DAMAGECOMN

T:. ~ ____________ YES NO _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

-~TP #4, x #4f slight buckling of lid.

# 3 X

1 #2 X

#lA X

TtP #4 # 1 & #2 lids slight crease along
2" #3 x the impact edge. #3 & #4 lids

2111 Xbuckling at lower two corners.
#2 X#1 tray paneling at one top

.4#1A xx corner and some paneling at
center.

TP # 4 X #4 lid buckling because we for-

#3 x got cardboard spacers. No
24" change to lid damage. #1 tray,

_ #2 Xpaneling became worse at corners

-~#lA XX top. Note: Replaced #lA by #lB
for the~7 drop.

TP 1 x#1 lid buckling two corners - i
27" #3 pact edge; #1 tray no additional

#3 xxdamage. #3 tray buckling at im-
- *2 xxpact edge. #2 lid very slightr

paneling in both corners at im-
#lB XX pact edge. #2 tray paneling at

- - ____ impact edge. #lB lid slight
Cr0486 along ftylave am. I

TP #1 X tray one upper cover very slight

oi 30 #3 xx buckled.
3 #1 lid consi4eraBle bucxing.
#2 XX #3 & #2 tray buckling somewhat

#lB xx worse. #iB tray paneled both
corners -top end, no additional

I 1;aalfng M+, flA ~4



TRAY PACK TESTS

TEST TYPE: SIDE DROP - SHIPPING CONTAINER

SAMPLE CONFIGURATION: SHIPPING CONTAINER

98#/0. 04/REIIWORCED TRAYS

TEST LEVEL DAMAGE COMMENT .

'<'~~ YES NO, ,. |.

6" #3 x
42 X

*%, #L 1x :.TP #4 x

9" #3 x
..,.#2 x

- - #1 -- -x

*TP #4 x
L2 #3 x

,*#2 X

#1 x
"TP #4 #1 buckling of lid top corners

5" #3" tray showing signs of paneling -

#2 X "top end.

5.#1 xx

-' TP *4 x #4 slight lid buckling corners -

"8" #3 x impact end.

#2 X #1 slight increase of paneling
.. *of tray corners. - top end.

123



TRAY PACK TESTS

SAMPLE # 61 (Cont'd.) DATE: 9-7-84

a•ui %"TEST TYPE: SIDE DROP - SHIPPING CONTAINER

SAMPLE CONFIGURATION: SHIPPING CONTAINER

• 98#/0.04/REINORCED TRAYS
"V -' ES

ITEST LEVEL DAMAGE COMMENT
____________-__. YES NO ..... . .

TP #4 X #4 increase buckling to lid.

2-"_#3 X

#2 X
1# #1 increased paneling to tray

top - end corners.

TP #4 X #4 Increase buckling to lid.,

24" #3 slight buckle of tray - impacr
#2 X end.
#1 XX #1 increase buckle to tray - top

end.

TP #4 XX #4 increase to lid buckling.
27"1 #3 XX Slight paneling of tray corner -
2,3XXtop end.

V. #2 X #3 slight crease to lid - impact
- #1i XX end, tray getting worse.

#2 slight crease along lid -

N.- #1-extensive tray paneling - top
end.

9A
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*~~ ~~~~~ -7AA . ~ A * * * *

A- -~ TRAY PACY( TESTS

!ýAMPT.F $ 62 DATE': 9-6-84

TETTYPE: SIDE~ W(C"' S HIPPITNG CONTANER

~~ A-SAMPLE CONFIGURATION: SHIPPING CONTAINERr

98#/0. 05/REINFORCED TRAYS

TE:ST LEVEL DAMAGE COMMENT

_ _ _ _ _ _ _ YES NO _ _ _ _ _ _ _ _ _ _

-'-.,.TP #4 X

6"#3' X

-#2 X

#1 x

TP #4 X

9"1 #3 X

* #2 x

TP #4 x

2"1 # 3 x

# 2 x
"#1 x

~~A A'-TP #4 X

L51 #3 x
# #2 X

#1 X

#4 lid on #3 &4 slightly
TP #4 Xbuckled - impact corners.

1.84" #3 X #3 slight lid buckling -impactW

#2 x end.
1 #1 paneling of tray top a nd

#1 XX corners.

-~ A ~ A *.~1%

-A- -~~* ~ *125 t



77,

- TRAY PACK TESTS

SAMPLE # 62 (cont'd.) DATE: 9-6-84

TEST TYPE: SIDE DROP - SHIPPING CONTAINER

SAMPLE CONFIGURATION: SHIPPING CONTAINER

*1 ""98#/0. 05/REINFORCED TRAYS

TEST LEVEL DAMAGE COMMENT

___ ___ ___ ___ __ YES_ NO _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

TP #4 A #4 additional buckling to lid -

. impact end.

21" #3 X #3 same as #4.
#2 X
#1 XX #1 paneling of tray increased to

corners - top end.

"#4 X #4 additional buckling to lid.

24' #3 X #3 same as #4.
#2.XX #2 slight buckle of tray - impact;.:# 2 XX

_ end.
#1 XX #1 slight crease along impact

.• edge of lid.

#4 X #4 additional buckling to lid
sides.
#3 slight buckling tray - impact

#2 XX edge.
#1 XX #2 slight buckling tray - impact
#1 XXedge.

&4 buckQ i pnlng *~j

S . #4 X #4 extensive buckling to lid.
" " 30 #3 XX #3 increase buckling of tray -

impact end.
#2 XX 02 crease along lid - impact

edge. Tray buckling increased -
S#1 XX impact end.

#.* 4 inorcase Ln pftnclinj. of VG96-
as well as the lid-impact endI•- &top end.

-_ 126
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'.RAY' PACX TESTS,

SAMPLE # 63 iAT.: 9-6-84

TEST TYPE: SIDE DROP - SHIPPING CONTAINER

SAMPLE CONFIGURATION: SHIPPING CONTAINER ..... _

"90#/0.04/REINFORCED TRAYS

STEST LEVEL DAMAGE COMMENT
_ _ _ _ _ YES NO __

""TP #4 x

6" #3 x . -, .

#2 x

TP X 4 
'..

99" #3 x

#2 X

#1 x

TP #4 X

12" #3 x

# 2 X

#1 X

TP #4 x #4 slight buckling to lid cornex
3"impac.. edge.t5" ~#3X

#2 X 1
1# slight paneling to tray cor-

#1 XX ners - top end.

TP #4 x #4 increase buckling to lid -
impact end.,

8" #3 X #3 slight buckling to lid cor-
#2 x ners - impact edge.

#1 xx #1 increase to paneling of two
corners - top end.

127
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*ýý N- n 1 g*.

TRAY PACK TESTS

SAMPLE # 63 (Cont'd.) DATE: 9-6-84

. TEST TYPE: SIDE DROP -SHIPPING •NTNEE

SAMPLE CONFIGURATION: SHIPPING CONTAINER

90#/Z0.04/REINFORnCD TRAYS

TEST LEVEL DAMAGE COMMENT

YES NO

TP #4 X #4 slight increase to lid buckle.
• 21" #3 X #3 slight buckle to lid corners-,

S#2 impact edge.

#1 XX #1 increase paneling to tray*" corners - top slight lid

# 4 X #4 increase buckling to lid cor-
ners - impact edge.

24" #3 X #3 Same as #4.
#2 XX #2 buckle of tray impact end
"# Xdeveloping.

"#1 extensive paneling to corners
"._tray top end.

#4 X #4 tray top end paneling corner.
27" #3 #3 buckle tray impact end cor-

7#2 ners.
S#2 XX #2 buckle tray impact end,

additional paneling to lid 3 & 2.
#1 XX#1 extensive paneling to corners

_tray top end.

-'A

A7"

.-. _3 _128
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'V.-

TRAY PACK TESTSS•x -

SAMPLE # 64 DATE: 9-7-84

TES'" TYPE: SIDE DROP - SHIPPING CONTAINER -

SAMPLE CONFIGURATION: SHIPPING CONTAINER

90#/0.05/REINFORCED TRAYS
-..... - ... .-.

TEST LEVEL DAMAkGE COMMENT
YES NO ,

* TP #4 X

" 03 x

#2 x

#1 x

TP #4 X

9" #3 X

# 2 X

#1 x

TP #4 X

12" #3 X
#2 x

#i slight paneling of tray,
#1 XX corners - top end.

-TP #4 X

.5" #3 x

#2 X
.1 t#1 paneling of tray increaoed

bot corners now effected -top
- -' ___.__:__.._..... _,, PnA

TP #4 X #4 buckling to lid corners -4611 #3 x impact end.
X #3 same as#4

- #2 X #1 extensive paneling to tray
"#1 xx corners - top end.

#1 t
4 44.. __________1... 129
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TRAY PACK TESTS'

SAMPLE * 64 (Cont'd.) DATE: 9-7-84

TEST TYPE: SIDE DROP - SHIPPING CONTAINER

SAMPLE CONFIGURATION: SH:IPPING .ONTAINEB

_9_0#/0.05/REINFORCED TRAYS

TEST LEVEL DAMAGE COMMENT -'

- ___ ____YES NO _ _ _'__ _

44 increase to lid buiccling - .STP ý#4 XX •[i
- P4same areas. Slight paneling in

-21" #3 XX tray corners - top end.
S,, #3 same as '#4
f~ 2 #1x #1 inerease paneling to tray
#1, ,"Xx corners - top end'. Slight lid

_______ buckling - top end.

%

- K___ _ __ _

-. •, 13o0£



T'RAY P:ACK .E T

"4SAMPLE 65DAE

TE S T TYPE: SIDE DOP -SHIPPING, CCý,NTAINEA

SAMPLE CONFiGu]RATrON: SHIPPIt.G ýCONTAIWER

90#10,. 06/-REINFORCED, TRAYS,rTESTI LEVEL DAMAGE COMMENT
'YES NO _ _ _ _ _ _ _ _ _ _ _ _ _ _

TP # ' X

"¶61

'.# - 2 X

#1 x

TP #4 X

#2 X

#1 X

-'.TP #4 X4

#2

-.- TP $1 x #4 slight buckle of lid at

5" #3impact end corners.

4t #2 x

#1x

- T #4X #4 lid buckling getting worse
same areas.

M". #3

#1 end along bottom edge.
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TRAY PACK TESTS

SAMPLE 6. Q ci'd) DATE: 9-6-84

TEST TYPE: SIDE DROP - SHIPPING CONTAINER

SAMPLE CONFIGURATION: SHIPPING CONTAINER

90#10 061REINFORCED TRAVY

TEST LEVEL DAMAGE COMMENT

YES NO _ _-__ _

#4 lid buckling slightly in-
TP #4 X creased.

21" #3 x #3 slight lid buckling at cor-
ners - impact end.

#2 XX #2 slight paneling tray corners-
#3. ~~~~impact end.nraepaeigt

#1 steady increase paneling to
- -tray hbottm top end.

TP #4 XX #4 slight paneling to tray-
24- #3top end.
S24" #3 X #3 lid buckling slightly in-

I ." #2 XX creased.
"#2 Paneling to tray at impact

- #1 XX end increased.

-- #4corners - top end.

27" TP # NOTE:

- #2 (1) When t e shipping container was dropped
#1 appro imatel 3 times (12") there was
#1 approcimatel 3/8" difference in the height at

di roMparAi tn i-hn 4-np anA Th.
impac end w s higher.
(2) Also, very test showed extensive
panel ng to he tray corners of the # 1 Tray

"-' -- Pack )f each container.
(3) Tray P cks labeled #1 - bottom of ship-
ping .ontain r.
(4) XX in amage column indicates tray dam-

,"A1 e2

A .

4,.*4 - 13
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TRAY PACK TESTS

SAMPLE # 66 DATE: 12-27-84

TEST TYPE: SIDE DROP-TRAY PACK

SAMPLE CONFIGURATION: 90#/0.014 LID - 98#/0.050 TRAY

TEST LEVEL DAMAGED COMMENTS

3" X

"6" X _ Impact end - slight buckling of lid.

Impact end - slight increase of
*9"0 X buckling.

"Slight paneling on top corner of tray.
12" x Increase of buckling of lid.

Increase damage to tray bottom.
S15" X Increased buckling of lid.

~x

133
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* .<TRAY PACK TESTS

I.SAMPLE #j6 DATE: 12-27-84

TETTYPE: SIDE DlROP -TRAY PACK

-SAMPLE CONFIGURATION: 90#/0.014 LID -98#/0.050 TRAY

DAMAGED

TEST LEVEL DAAECOMMENTS
- ~~~~YES NO _________

91" X Slight dent in tray -iMpact edge.

121" xSlight buckling - iMpact end.

Increased buckling - impact end.
15"1 X Slight panelingr of Tray corner -tog

aend

134 -
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.. ' ~ TRAY P~ACK' TESTS

SAMPLE # 68 DATE: 12-27-84

TEST TYPE: SIDE DROP -TRAY PACK

-SAMPLE CONFIGURATION: 90#/0.014 LID -98#/0.050 TRAY

(TEST LEVEL DAMAGED COMMENT S
- ~~~~YES NO __________________

Slight buckling of lid -impact end.
9"1 X

Increase in buckling of lid.

Steady increase in lid damage.
X

45135

VAV
li'*6 &k 135M
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TRAY PACK TESTS

SAMPL # 69DATE: 12-27-84

TEST TYPE: SD DRP-TRAY PACK

SAMPLE CONFIGURATION: 90#/0.014 LID - 98#/0-.050 TRAY

TEST LEVEL AAEC MET

-YES N ___________ __

Slight buckling of one corner-
600 X impact end. _________

- - Increase in lid damage. -I.

Increase in lid damage.
12- x-~

* 1"Increase in lid damage.

Paneling of tray bottom at top end
-18"1 X corners, increase in buckling.

136
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TRAY PACK TESTS

4$6

SAMPLE # 70 DATE: 12-27-84

. TEST TYPE: SIDE DROP -TRAY PACK

SAMPLE CONFIGURATION:__ 90#/0.018 LID - 98#/0.050 TRAY

TEST LEVEL COMMENTS
* 4.

S6 311 X'

* .*.. ,.. , ,",,.X

Slight buckling of lid - impact end.
9" X

Increased lid damage.
4 , 12" X __ _ _ _ _ _ _ __ _ _ _ _ _ _ _

Panlin o t-ray corners top ed
15" x Increase in lid damage.

-. 13

*2 --- I

- 137
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* •TRAY PACK TESTS

SAMPLE # '71 DATE: 12-217-84

STEST TYPE: SIDE DROP - TRAY PACK

SAMPLE CONFIGURATION: 90#/0.018 LID - 98#/0.050 TRAY

"TEST LEVEL DAMAGE COMMENTS-" *YES NC ,_________________________

-3" ,, X ...... _ _ _ _ _ _ _ _ _ _

6" X

Slight buckling of lid - impact end.

"• -- Increased damage to lid.
12" X

Slight paneling to tray corners - top
15" X end. Increased damaQe to lid,

g1_8

S~130
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'i" TRAY PACK TESTS

SAMPLE # 72 DATE: 12-27-84

TEST TYPE: SIDE DROP - TRAY PACK

-SAMPLE CONFIGURATION: 90#/0.018 LID - 98#/0.050 TRAY

?A

TEST LEVEL COMMENTS
_________YES N

•, - 3" _ _ _ _ _ _ _ _ _ _ _ _ _ _

Slight buckling of lid - impact end.
-,[• 6 1" X_. ............

go 9 Increased lid damage.

"12"- Increased lid damage

Paneling of tray corners - top end.
15" i Increased lid buckling.

Steady increase in damage to lid and
18" x tray.-

"139



TRAY PACK TESTS

SAMPLE # 73 DATE: 12-27-84
, TEST TYPE: SIDE DROP - TRAY PACK

SAMPLE CONFIGURATION: 90#/0.018 LID - 98#/0.050 TRAY

* •.*' .. ..

t•." ".k DAMAGED -
TEST LEVEL .A.AG COMMENTS "

""__"'_ __YES NO__'V.

3" X _______________________

Slight buckling of lid - impact end. 4.

'9" XIncreased buckling of lid.

*i 9" XIncreased buckling of lid. I
: :'.•121" x

12" Paneling of tray corners - top end.

1.5" X Increased damage to lid.

140
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TRAY PACK TESTS

-SAMPLE # - 7 ATE%.L2 -27-84

TEST TYPE: SIDE DROP -TRAY PACK~.

-SAMPLE CONFI(GURATXON: 90#/0.022.LID'ý OQZ.50T

DAMAGEDp
- TEST LEVEL COMMEJNTS

Slihtbucklinig of lid -impact en~d.

Incre~ised damage to lid,.

Inc-eased demage to lid,.

ISlight paneling of trAy cu.rr.-ers -~top

5" - x -'end,, Iifire'a'ed daniage 'to lid.

'increase in pflngat tray corner, :~:
18"Y In'creasqe in: bluckliirq Of lid. -ý

".141.
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TRAY PACK TESTS

SAPL * 75 DATE: 12-27-84

: TEST TYPE4 SIDE DROP -TRAY PACK

-SAMPLE CONFIdtJRATION:jQ90/0.022 LID -98#100050 TRAY

IDAMAGE

TEST LEVEL DAAECOMMENTS

Slight buck-ling of lid -imtpuct edge.
6" xi i aae

-. Increase i i aae

Increase in lid damaqe.
121_ _ _ _ _ _ __ _ _ _ _ _

Paneling of tray (-'rners -top end.
- 5"-. Increas6 in lid damage.

Increase in panelih'g' of tray corners..K
- 1" - Inrease in bultkiing of liO. _____

142



TRAY (PACK '"ESTS 1

SAMPLE # 76 DATE%. lP--84

T'EST TYPEC 'S.1DL DROp IBM PACK

-SAMPLE CO FTSURATION: 20#/0.022 LID

31' x

Slgtbcki*'o

U'x~

MGEinces n'i uk'

Slight banqling of tka'd in~patm' edg"

Increase in lid kduck1gn 9.

XL Increase, in pand1ing of tray' bottom

~~ :~* 143 --



TRAY PAC#U TESTS

$AMIPLE # 77 DATE: 12,-27-84 ,

TEST TYP. PAK,

I,,

WizC04T1xJ GU.RAýPION 90/0.0 22 LID ~98#10. 050 TA

p,,. •. -..

TEST LEVEL D .-..... COMMENTS'

!,I !, - -• I I- - > < .

~~J. Slgh bkling of lid - matend.'

-Incregse to buckling of lid.

Increase in buckling of li.
S night paneling of tray bottom - top

Incrsase in buckling of' lid
15 Inres in paneling ;17: Gr-

lnrýis in paeigoIrycre

-------------

4.J

- -I - -

L '

4."

144
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SAMP~LE 0 8CT,1-78

TIEST TYE% SJ -Q TPA ~

SA.P1- CONPIG(3RATIONt 98 AUTHL; 81SSELINET kh Y

DA14AGF

'TEST LEVEL 41A.rCOMMENTS~

r,6,"

a~~~ _______ _ I

increas slgh bucklitng of lid.-~npc

Litin

-. -----J

145,



TRAY PACK TESTS

* SAMPLE # 79 DATE: 12-27-84

TEST TYPE' SIDE DROP - TRAY PACrm

SAMPLE CONFIGURATION: 98# BASELINE LID - 98* BASELINE TRAY

8~ NO

H... - . • .

.. ,?.• Q' AMAG.
,.% %-TEST LEVEL DAAECOMMENTS [•

311 x

3"0 X,

Slight buckling of lid - impact end.

'9" X !light paneling of tray bottom - top
. -

"•H Increased buckling of lid.

12" X Increased paneling of tray.

Increased buckling of lid.
15" X Increased paneling of tray.

.146
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TRAY 1ACK TESTS

If~~. SAPLI# 8

SAMPLE * 80 DATE: 12-27-84

TEST TYPE: SIDE DROP - TRAY PACK

SAMPLE CONFIGURATION; 98# BASELINE LID - 98# BASELINE TRAY

SDAMAGED

TEST LEVEL COMMENTS,- ... ~ ~~YES NO ... .. ,''

3" X•

SSlight buckling of lid - impact end. A:

6" X

Increased buckling of lid.
99" x Very slight paneling of tray - top end.

Increased buckling of lid.
12" X Increased paneling of Tray.

Increased buckling of lid
15" X Increased paneling of tray-.

S.

-1-.

* . 147



TRAY PACK TESTS "''

0 SAMPLE -81 DATE: 12-27-84

*4_4 ,, .

'414

TEST TYPE: SIDE DROP TRAY PACK '

SAMPLE CONFIGURATION: 98#_BASELINE LID D98# BASEINE TRAY

DAMAGED$

" TEST LEVEL SDAED - YCOMMENTS PAC.

" "YES

S, 5' .

311 x

light buckling of lid -impact end.

.• X Slight paneling of tray - top end.

"Increased lid damage.
,12" X Increased tray damage.

J I Steady increase in buckling of lid.

15" x steady increase in paneling of tray.

VL

4148
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is, TRAY PACK TESTS

-SAMPLE # 2DATE% 12-27-84

TEST TYPE: SIDE DROP-TRAY-PCK....

-SAMPLE CONFIGURATION:. 98#/0.015-0.016 LID -98#Z0.050 TRAY

TEST LEVEL COMMENTS

Vjery slight buckling of lid -impact

911 X end.

Slight increase in lid damage.
12x Slight paneling of tray corner -top

Steady increase in lid damage.

.~ ,.15"1 x Increase in paneling.

V"' Increase in buckling of lid.
4.18"1 xincrease in paneling -top end.

1494



,, RAY PACK TESTS

$AMPLE ',83 DATE

TEST TYPE: ';SIDE DROP, T•RA PACK

SSAMI.LE CONFlGUA'TONT, 98*/0Q5' 01'. 016 LID - ,./0.050T RAY

le

j~454

""' ST LEVEL, DAMAENT
' ' ~ES NC •' j

*6" X "

Slight buckling of lid - impact edge.

9" x SlIght paneling of tray corner -,top
Increase in buckling of lid.

"12" X Increase in paneling of tray.

Increase in buckling of lid.

1511 x - Increase in paneling of tray.

"Increase in buckling of lid.
18" X Increase in paneling of tray.

41811

150
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SAMPLIE # 84 AE:12-2"-8 14

TEST TYPE: SIDE DROnP - R Y-

- SMPZ~~O OtURATION: 98#1001_5 QOjg1 LID -98 AYQT~.

Iý' LEVE CO-MMENTS

- ~ -,Very s lighbi buck ling, of lid,- $pa'ct

Increase in lid buckling.

Its Siqhtpanel~ng, of tray corner top

Increase in lid dat~age
15 .x - In-rda3e in~panaling of tray.

,~.Incrc-ase in buckling of lid.
x Increase in p iejixrg -a~l damage is to

- nne epngnr.______

I t I1
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,• ~~TRAY PACK TESTS"'.

SSAMPLE # 85 DATE 12-27-84

p . TEST TYPE: S128D DR0? ... TAY PACK

SSAMPLE CONFIGURATION: 981/0,015-0.03.6 LID -98#/Q•.050 TRAY
ITEST L4,?E.L OMMENT

i:: T~s LE•J•, IYES NO ,

.5 , ... ... ..
*31. -

..

Very slight buckling of lid -impact
x and.

'top end.

" 12" x increased lid damage "-

Increased lid damage
S150f X Increased tray damage. ?

•.' Increased lid damage. ":

?1811 X Increased tray damage.

- L

! ''4 4 
,•

SAMPL # 8 _______



TRAY PACK TESTS-W '

SAMPLE # 86 DATE:12-27-84

TEST TYPE: SIDE DROP - TRAY PACK

". SAMPLE CONFIGURATION: 98#/0.019 LID - 98#/0.050 TRAY

.A TEST LEVEL COMMENTS

3" X

i-i-6" X ""

Slight lid buckling -impact end.

Slight tray paneling at corners - top

Increase in buckling.

12" increase in paneling.

Increased lid damage - slight buckling
15" of tray bottom - top end.

S- I Increase of buckling of lid.
"18 I Extensive panel.ng of tray - top end.'

151
,I.
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TRAY PACK TESTS

A." SAPLE 87DATE: 12-27-84

I TEST TYPE: SIDE DROP - TRAY PACK
SAMPLE CONFIGURATION: 98#/0.019 LID - 98#/0.050 TRAY

Ci

-" DAMAGED
"-TEST LEVEL COMMENTS

- NO

3"'

Very slight buckling - impact edge.

Slight increase of lid buckling.

Steady increase in lid damage.
121 - Slight paneling of tray corners - top
____ ____ ____and-

Steady increase in lid damage.
15" X Increase in tray paneling.

' 1  - -.

1544

I't'
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-T'AY PACK TESTS

; SAMPLE # be L)ATE: 12-27-84
TEST TYPE: ,SIDE DROP - TRAY PACK

- t'

* SAMPLE CONFIGURATIOa: P-8#/0. 0.01. LD - ../, TRAI -

TEST LEVEL commDN ,s
U I p . ' •

", ~~~~YES 'NO,....I- -I

6" 3x1

Slight bui.ckling of lid - impact end.

Increase in buckling of lid. ,

Slight paneling of tray corners - top12"0 ! X.nd..... . - _

Increase in buckling of lid.

1Increase in paneling of tray corners15" Xn1

-A

... 4-, ,• ..,

• ' U "

155 *. ','
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TRAY PACK TESTS

SAMPLE 82 DATE:' 12-727-84

VO, TEST TYPE: SIDE DROP - TRAY PACK

SAMPLE CONFIGUjRATTON: 98010,019 LID - 8/0

.y~.'711
DAAGD!

TES LEE COMET

S.-. N

31

611. -

Sligt buklin 'o lidcornrs ipac

911 end

1211T LEE Increase inli dmaE. %

.5,. ~ ~ ~ ~ ~ ~ ~ ~ Icrae li damage,_____YS ____________ ______

S50Vr light pack ling of l rad corners-h4

- 1~stncease inces lid da ddamage

18" x Steady increase in paneling.

2111" Extensive damage to tray & lid.

l15b
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TRAYL 'NCK TESTS

5AMIM.E #,• , DATE: 12-27-84

'rEST, TYPE: SIDE DROP -TRAY PACK

SAMPLE CONFIGURAT¶ON: .•8#O' 02')-0.023 LID - 98#/0.050 TRAY

• • __ .. . .. .. ... .,...... ..

-ST .LEVEL MMENTS

-,-, -Very slight lid buckling, impact end., -'.

- 91Slight increase in lid buckling. -

Increased lid damage

12" x - '

Increased lid buckling
15" x Paneling of tray corners - top end.

Steady increase in lid damage.
18" x Steady increase in tray paneling.

S157
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4'0 ~TRAY PACK TESTS .

*,SA M P L E # . 9 1

TEST TYPE: SIDE DROP - TRAY PAC'
- -S AI P IýE C O N F I G U R A T QO N : 9 8 # /0 0 2 2 - 0. 06_ . . i9 4/ 0T _R. &

S4j
g. ,.. 

-.. 
., 

•- .: . , ,,,,,. .l. • _

'- ' TEST LEVEL DAMAGE ".MM E'T$COMMENT...

I -- Slight buckling of lid cornern - irnact

I O
311 4 AI&

12"Paneling of one corner of tray• top •;
Increase in lid damage.

6 -
15"X Paneling of both corners of tray 4 top

in re s in ......... g".

4 ,

4'4

% 

......
58

158 
"
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p.TRAY PACK TtSTS

SAMPLE # 92 DATE: 12-27-84 '

N • ~ TEST 'TYP8: SrTDQ DROP• - TRAY PACK.

""S- sPLE• rO:"IGURAT ION': 98#/0,022-0.. .023 LD - 98#/0,050 TRAY

I p-*~P~L.V~ LAMAGE Ct4ET~ ~~T kSTr,•.- ýL v EL -- - - C OM MENT S . =•
' • • ... . Y -Y , NC _ -- ,

' " ' -Very slight buckling of lid- impact
ý3nd.

S-ligi# increase in lid buckling. >

Slight paneling one corner tray - top
9"1 X and

Increase in buckliAg.
"' 2"Increase in paneling of one corner.•"• ~ 1 2 "1 X ,"'

Increase in buckling of lid.
Paneling of other corner of tray - top* 18" , ___end.

. ,... .

159
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TRAY PACK TESTS

y SAMPLE # 93 DATE: 12-27-84 l?•,I....

TEST TYPE: SIDE DROP - TRAY PACK

SAMPLE CONFIGURATION: 98#/0.,022-0.023 LID - M98/0.050 TRAY

""-DAMAGE,

TEST LEVEL A COMMENTS

3~ X

3"' YE NO __ _ __ _ __ _ __ __ _ __ _ __ _

_ __, 6" X _ _ _ _ _ _ _ _ _ _ _

Slight buckling of lid corners- impact

9" X end.

*~ *Incre12" in lid buckling.

Increase in lid buckling

15" X Paneling of tray corners - top end.

Increase in buckling of lid.
Increase in paneling of tray.

116
-, *. -1 o ._ _ _ _ _ _ _ _ _ _ _ _ _ _

-- * '.5: __________ ________________O___________

*i _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

* °"S



"a..- TRAY PACK TESTS

SAMPLE # 94 DATE: 12-27-84

TEST TYPE: SIDE DROP - SHIPPING CONTAINER

SAMPLE CONFIGURATION: TELESCOPING 7 5/8" NO LINERS

NO LINERS 98#10,022-0.023 LID"
_________________98#/0.050 TRAY

TEST LEVEL DAMAGE COMMENT, A.

YES NO

TP #4 x

#2 x

TP #4 X ,

"" 6" #3 X

#2 X

#1 x M

TP #4 X Lid buckling at impact end.

911 # 3 x
#2 x

t 
.

A,.#1 X

TP #4 X Increased lid buckling.

12" #3 X
#2 X

#1 x
T ...... Tape "broke "at top end o'f contain-

er. Increased buckling of lid,

15" #3 x slight paneling of tray corner-
.#2 X top end.
*2 X #3 Lid dented by top Tray Pack
#1 x bottom.

161
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TRAY PACX TESTS

*SAMPLE * 94 (Cont.'d.) DATE: 1.2 -2 84

,TEST TYPE: SIDE DROP - SHIPpING CONTAINER

SAMPLE CO'NFIGUjRATI0N: H.RCPIC75/" N lingirs

98#/o.022-o.023 LID 9 #10.050 TRAY

TEST LEVEL DAMAGE COMMENT

____"_______ YES NO '__ _ _ _

:',• iN:-: TP #4 X #4 Tape broken on case - top end,

"" 18' #3 X* 03 No change.

#2 X #2 Tray lid dented by tray 3. y
.x bQttom. -

"#4 Tape broken on cae - top end,
TP #4 X Extensive buckling of lid

21' #3 X, increased paneling of tray.
#2 x #3 No change.
#2'X#2 No change.
#1 X #1 Slight dent in lid from tray

.. 2 bottom. Paneling on tray
oorneru-11 top_ A__

-1 -

___. ----

_ 162
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TRAY PACK TESTS

SAMPLE *95 DATE:12jj2j-8

TEST TYPE: SIDE DROP - SHIPPING CONTAINER ,

SAMPLE CONFIGURATION:TELESCOPINGe --WITH 3 LINERS

"984/0.019 LID - 98#/0.050 TRAY

TEST LEVEL COMMENT--

___ ___ ___ ___ _ ES NO _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

"TP #4 X

#6" 3 X

- j #2 x
A'. #i X ,.

TP #4 x #4 Very slight buckling at lid

corners -3impact edge.

• #2 x,

#1 x

TP #4 X #4 Increased buckling at lid
corners - impact edge.212" # 3 X •;.

#2 x
#1 x #1 Paneling of tray corners -

_ _ _ _ __..top end.

TP #4 X #4 Broke the tape on top end,
increased lid buckling.

51 # 3 x
A.' #2 X '

"#1 X #1 Increased paneling of tray
-. - corners - top end.

TP #4 X #4 Increased buckling of lid at
N8" #3 corners,0#3 X

' - #2 x
#1 x #1 increased paneling of tray

- '" corners - top end.
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TRAY PACX TESTS

.NSAMPLE #96 DATt: 12-27-84'

-'TEST TYPE:.- SIDE DROP - SHIPPING CONTAINER

SAMPLE CONFIGURATION: TELESCOPING 7 5/8' WITH 3 LINERSr.r
'., 8.4/ 98/0.015-0 .,016 !LID - 98#/0.0O0 TRAY

TEST LE~VEL _______ E COMKI~NT

~I\ ___________ YESI NO _ _ _ _ _ _ _ _ _ _ _ _

*TP 44

"TP #4 X #4 Very slight buckling at lid

g #3-x corners - impact edge.

" #2 XI ;'" .!-- TP#4 X #1 4VeySlight buckling at lid or

291 #3 X

"#2 X
• X #I Panelingh of both tray corners

ner.-top end.

TP #4 x #4 Increaseid damage impact
•!}•] ".edge." : L5" #3 X

- 1#2 x

#1 X #1 Increased paneling at tray
corners- top end.

"4. #4 Increased lid buckling.

TP #4 x Very slight paneling on one cor-
818 #3 x ner of tray - top and.

#2
# X #1 Increase in paneling of tray

,___ _corners - top end.

164
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6. 'RJ.AY &.SACN, S'

SAMPLE # 96 (Cont'd. DATE: 12-27 -8 4

TEST TYPE: j_ E DROP,' - _ N TAINER,

SAMPL'L CONFIGURATION: TELECOPING 7' 5'/8" WITH 3 T INERS

980/0.015-0. 016 'L YD - Oý 98 .5 0 TRAýY

TEST LEVEL DM3ED COMMENT

TP #" - . #4 Tape0broke ot top end, aJso
,. j ~broke on outer boX - extensive

""i 21" #3 X buckling of lid. Increase in
paneling. ".,,-#3 Slight bulge in tray - impact[[[ I i #!X edge*..
#2 Very slight bulge in tray

,.- ] . i mpac e~'r"'e- ..

0I 1 Exten-sive paneling of tray
I co~rtie~rv top end.

1.6

-,% 
I

"*6
-'f _ _ _ __ _ _ _ _ _ _

"* 1.65



"TRAY PACK TESTS

SAMPLE # 97 DATE :12"27--4

* TEST TYPE: SIDE DROP- SHIPPING CONTAINER

SAMPLE CONFIGURATION:' TELESCOPING 7 5/8" WITH 3 LINERS

98# BASELINE TRAY & LID

'-'S" LEVEL ' DAY=AGED CME

YES NO'

-TI #4 X
- - 6" #3X

S2 #2X

#4 One corner slightly buckling-TP #4 X impact edge. Very slight panel-

9" #3 X ing of tray corners - top end.
K-: ##3 Very slight paneling of tray" I X corners -top end.

#i X #1 Very slight paneling of trayj
"__________ ___ corners -toP end, -.

-- i #4 Increased lid damage - impact
TP #4 X end. Increased tray damage - top

2 #3 X end.
#3 Increased tray paneling - top

• 1.i"•• #2 X end.

#1 X #2 Paneling to tray corners - tol,
end.

""TP 4 X end.
#4 Increased lid damage.

1?_5" 1 #3 X #3 Increased paneling
#2 X #2 Increased paneling

#1 Extensive paneling to tray
#1 X j corners.

TP" #4
I 43

Tray Packs #4 only ones to sustain lid damage.
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TRAY PACK TESTS

SAMPLE # 98 DATE" 12-2.7-84

"TEST TYPE: SIDE DROP - SHIPPING CONTAINER

SAMPLE CONFIGURATION: TELESCOPING 7 5/8" WITH 3 LINERS
It-.

90#/0.014 LID -98#/0.050 TRAY

TEST LEVEL DAMAGED COMMENT

"________E__NO

TP #4 X

"6" #3 X

#2 #2
# x1

TP #4 X 1#4 Slight buckling both corners
9" # 3 impact edge

#2 X

#2 x
#1

. TP #4 X #4 Increased Lid buckling
- 2" #3 X

"# 2 x

-#1 X #1 Slight paneling of tray cor-_____j.___ners - top end.

".i TP #4 x #4 Increased damage to lid.
::.1 5" #3 x

#2 x

#1 X #1 Slight increase in paneling.

. TP #4 X #4 Increase in buckling of lid.
"81 #3 Slight paneling of lid and panel

ing of tray corner - top end.
# 2

#i 1 x #1 Increased paneling of tray
corner - top end.
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* .. TRAY PACK TESTS

SAMPLE *98 (Cont'd.) DATE: 12-27-84

TEST TYPE: SIDE DROP -SHIPPING CONTAINER

b u SAMPLE CONFIGURATION:- TELESCOPING 7 5/8"1 WITH 3 LINERS

90#/0.014 LID -98#/0.050 TRAY

TEST LEVEL. DAMAGED) COMMENT

_____________________________ YES NO
TP #4#4 Increase buckling of lid-
TP #4 Xmpact edge. Increase paneling

21"1 #3 x f tray top end.

L#2 x
$1 X #1 Increased paneling of tray

______________corners - top end.

TP #4 # 4 Extensive lid damage. In-
crease in paneling.

24'1 #3 * 3 Very slight buckling of lid-r
*2 ximpact end.

~~Y# #1Crease along edge of lid -im-

#1 Extensive tray paneling -top

VIJi

b--k 
..

16



TRAY PACK TESTS

SAMPLE # 99 DATE: 1 ,"j

TEST TYPE: SIDE DROP SHIPPING CONTAIN;;R

SAMPLE CONFIGURATION: TELESCOPING 7 5/8" WITH 3 LINERS .

90#/0.018 LID - 9A*/Q..l5 TRAy

TEST LEVEL J) AV I OMN

___ ___ ___ _____ NO

-- TP #4 X

# 3 X
6#2 

X

TP #4 X #4 Buckling of lid corners - .
_9" # 3 impact end.

""#2 X

"" TP #4 X #4 Increased lid damage.

#2 X
- #1 X #1 Slight paneling at one trayI icorner - top end.

--TP 4 X #4 Increased buckling of lidimpact edge. Paneling of tray I
[5" #3 X corners - top end.

#2 x
#1 X #1 Increased paneling of corner

_ _-_ _ - top end.

"TP #4 X #4 Extensive damage to lid.
81" #3 X Increased paneling to tray cor-

ners.
#2 I

.,#1 X 1i
##1 Increase in paneling of cor-

_ner .
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STEVELRAY PACKG TESTS

* *SAMPLE 100 DATE

#2 X ,. p

•.1

SAMPLE CONFIGURATION: TELESCOPING 75/8 dJH W 4, =8RS(

__!#/0.022 LID -98#/0.050, TP~A

TE'-ST LEVEL DANLGE OMN~
____ ___ ___ YES NO __ _ _ _ _ _ _ _ _ _ _ _

"TP #4 X

9 " # 3 X

#2 X

#1 x

#3* x

#LL1 A

2 "1 # 3 x
*#2 X

,• #2 X ~#1 Paneling of Tray* corner- ."
#i X top end. ".

•*FIRST TRAY DAM2AGE.S ,. T 4 X #4 incipient paneling tray

corner - top end. _4

, -5" #3 X

# x#2 x #1 Paneling of both tray corners

-- Xtop end.

TP #4 x #4 Ianeling of tray corner

8" #3 c n top end.#2 x

#i x #1 Increase iP paneling of tray creTP #4 X *4 Paco neligostaore

8 ""#.. .. 
e n d

-4.' > ,___-___,crnrs

a'.-



,± TRAY PACK TESTS .

SAMPLE 1 100 (Cont'd.) DATE: 12-28-84

TEST TYPE: SIDE DROP - SHIPPING CONTAINER

SAMPLE, CONVIGURATION: TELESCOPING 7 5/8" WITH 4 LINERS

i. 90#/0.022 LID - 98#/0.050 TRAY

TESI' LEVE,.' DAMAGED 3 COMMENT
Y", S NO-

J TP # 4  #4 Buckling of lid* - impact
end.

#3 X *FIRST LID DAMAGE.

#2 X Paneling of lid -top end.

#1 X #1 Extreme paneling of tray
corners - top end.

N1 'A

- I I • '

I i . I,

--
*171
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TRAY PAC• TESTS

SAMPLE # 101 DATE 12:28-84

TEST TYPE: SIDE DWO£1 - SjIPPING COATAINER
4 A.

SAMPLE CONFIGURfATION. TEIESCOPING 7 5/3" WITH 5 LINERS ,I,

90#/0.022 LXD,- 98#/0.050 TRAY

TP #4 .X

61" # 3 "
-2 

XC 
--9 11

* E"I #3 x
'.#2 ' X

K x
-TP #4 X

"21" #3 x

X #1 Paneling of tray* corner -

#I X top end.
ll -5 Ir T 3#*FIRST TRAY DAMAGE.

,i 1#2 x
- L -- 1

4. #1 X #1 No change~.

T�-... I#4 Buckling of lid* both corners
- 04 3 impact and,

.8#3 X *FIRST LID DAMAGE.

- 1" #2 X
-# X #1 Increased paneling of tray

mcorner - top end.

~ 172



TRAY PACK TESTS
* -

,h 4.4. ,,

SAMPLE 101 (Cont'd.) DATE: 12-28-84

'TEST TYPE; SIDE DROP SHI PINCG CONTAINER

SAMPLE CONFIGURATIONz TELESCOPING 7 5/8" WITH 5 LINERS

I --9 0/ 022 LID - 9B,/ Q-a5Q 2A'Y.
S .,- .t o. 4

T--ST LEVEL DAK'AGED COMMENNT

YT'S N O '______... .._,_........_ 
_.... 

.....

.. ,#4 Slight increase in buckling --
TP #4 X of lid - impact end. Paneling

21011X of tray corners - top end.

# x #2 Incipient paneling of tray i

I Icorners,
#1 X #1 Increased paneling of tray 41,

if _Ii -corner top end. t

.4 
.173
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S.. .9., ITRAY PACK TESTS ,%

SAMPLE # 102 DATE: 12-•7-g,

TEST TYPE: SIDE DROP - SHIPPING CONTAINER

SAMPLE CONFIGURATION:TELESCOPING 7 5/8" WITH 5 LINERS K9
TWO UP - TWO DOWN

98#/0.019 LID 98#/0.050 TRAY %

TEST LEVEL DAMAGED | COMMENT

_ __ YES NO
•.ITP #4 X #4 Slight buckling of lid -im- .

pact edge. Slight paneling of

3- 21" #tray - top end.
#2 X #3 No change. K
#1 X #1 Buckling of lid along impact

edge.

~~ -- A A•

.. '. ...

S. . .. 1 7 4

S. . . . 4



TRAY PACI< TESTS 4

SSAMPLE 103 DATE: 12-28-84

TEST TYPE: SIDE DROP - SHIPPING CONTAINER

SAMPLE CONFIGURATION: TELESCOPING 7 5/8" WITH 5 LINERS

"TWO UP - TWO DOWN

•' 1 & 2 980/RASELIRF N.

2 & 3 98#/0.022-0.023 LID - ALL TRAYS 98#/0.050

TEST LEVEL , DAMAGE COMMENT

TP #4 X

6" # 3 X

# 2 1 X

STP #4 X

9- 9" 3 X

#2 X
' #1 X

A - TP #4 X x

12" #3 X ". "-V..•

#2 X

,. .,#1

15" #3 X
4 TP#I

#2 x

#1 x #1 Very slight paneling one cor-
S-ner of lid - top end.

TP #4 X #4 Very slight buckling one cor-fTP #3n e ner of lid - inpact edge.

# 2 x nj
S2 #1 Buckling of lid corners - im-

#1 X pact edge. Increase paneling of
lid corner top end.

-' ( 17504n n

- .N



TRAY PACK TESTS

.5 *SAMPLE V# 103 (Cont'd.) DATE: 12-28-84

TEST TYPE: SIDE DROP - SHIPPING CONTAINER

SAMPLE CONFIGURATION:TELESCOPING 7 5/8" WITH 5 LINERS
TWO UP - TWO DOWN

1&2 98# BASELINE

____.___________ 2.&.3 98#/0 022-0.023 LID - ALL TRAYS 98#/0.050 0'

3TEST LEVEL I DAMAGED ICOMMENT
____________~ YES NO ____________ ____________

ITP #4 X #4 Incipient paneling tray. cor-
3ners - top end. Slight increase

21" 3X in buckling.
#2 X #3 Incipient damage to lid - im-

# 1 x pact edge.
4#2 Crease along lid - impact edge.

__#1. Increase in buckling & panelin;
- i-f tray- corner - eop end. "

S - K

I I ar.

4f
c1 6- i_

,N ,.

I!

I' . . ..- . . . . o .• , •- • -_ _ _ _ _ _ _ _ _.__ __ ,.__ - k• • • 'I••



TRAY PACK TESTS

SAMPLE # 104 #.-DATE:. 6-16-85

&TEST TYPE: T~ l~ ~S

SAMPLE CONFIGURATION: 90# LABELED LID,- REINFORCED
TEST TECH: wwM

2x2 0AXN 9/0 5'0 REINFORCED TRAYS -WATER FILLED

5 LINERS

TEST LEVEL DAM¶AGED) COMMENT

- ~~~~YEE NO _____________________

#1 x

#1 Kx

#4 x SLIGHT BUCKLE OF LID

#3 x

x

#4 15 INCREASE IN BUCKLING OF LID

15*1

#4 x INCREASE IN BUCKLING OF LID

#3 X
#2 x

#1 x SLIGHT BUCKLING OF LID

#4 x INCREASE IN BUCKLING OF LID

#3 x
21" *

#2 x

:~.# # 1 x SLIGHT INCREASE IN BUCKLE

177
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'4. S* .# 'O4#.AE.•i -•.___ _%_
TRAY PACK1 TESTS4k

104
SAPL BOX__fl. DATE: 6-16-85 4
TEST TYPE: SIDE DROP TEST

- SAMPLE CONFIGURATION: 90# LABELED LID - REINFORCED

TEST TECH: WM
22PCIG90#/.050 REINFORCED TRAYS - WATER FILLED2X2 PACKING
5 LINERS

TEST LEVEL DAMAGED COMMENT
_____ ____ YES NO

TP #4 X DISTORTION OF SEAL SEAM

24" #3 X

#2 X
-. #1 X INCREASE IN BUCKLING

j%

S•.• 178
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"TRAY PACK TESTS

105
SAMPLE # BOX #2 DATE:,,

TEST TYPE: SIDE DROP TEST

SAMPLE CONFIGURATION: 98# LABEL TYPE LID - REINFORCED
TEST TECH: WM

, 2X2 PACKING 98#/.050 REINFORCED TRAYS - WATER FILLED,
5 LINERS __

TEST LEVEL DAMAGED COMMENT

•_ __ _ __ _ YES NO _,__

TP #4 x
#3 x

.91
- #2 x

#1 x~

#4 x

#3 x
12",#2 X

#1 x

-. #4 x

#3 x:- ~ 15 "1' #2 x

"#1 x

#4 X VERY SLIGHT BUCKLE OF LID

"#3 X
18" #2

#1 X

#4 X INCREASE IN BUCKLE OF LID

#3 X
21 #2 x

#1 x SLIGHT BUCKLE OF LID
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TRAY PACK TESTS

105
SAMPLE # BOX #2 DATE:6-16-85

1, TEST TYPE: SIDE DROP TEST

I SAMPLE CONFIGURATION: 98# LABEL TYPE LID - REINFORCED

TEST TECH: WM
2X PCKNG98#/.050 REINFORCED TRAYS - WATER FILLED, 2X2 PACKING
S5 LINERS

'TEST LEVEL DAMAGED COMMENT

;____ _ YES NO

IBUCKLE IS BEGINNING TO DISTORT
TP #4 X SEAL SEAM

"24" #3 x

#2 x
"#1 X INCREASE IN BUCKLE OF LID

-'I

.1"

'--op

F18

'4w Jr



TRAY PACK TESTS

106
SAMPLE # BOX #3 DATE: 6-18-85

TEST TYPE: SIDE DROP TEST

SAMPLE CONFIGURATION: 90# LABELED LID - REINFORCED

" ~X ACIG90#/.050 REINFORCED TRAYS - WATER FILLED.•,., 2X2 PACKING"" "
5 LINERS

TEST LEVEL DAMAGED COMMENT

-[--._ _ YES NO _-__-

"TP #4 X

#3 x I'

•,,#2 X
• .,#1 x

#4 X SLIGHT BUCKLE OF LID

1 #3 x
12" #2 x

#1 x

1 -"N ~- #4 X INCREASED BUCKLE OF LID

-#3 x"'4. 15" #3X. --

-'•[ #2 x S.

- #1 x

BUCKLE LARGE ENOUGH TO BEGIN TO
- #4 XINTERFERE WITH OPENING LID

18 #2 X

#1 X SLIGHT BUCKLE OF LID

#4 X LID BUCKLES BOTH ENDS
#3 x

2191S#2 X

#1 X INCREASED LID BUCKLE

181:" -
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TRAY PACK TESTS

106
SAMPLE #, BOX #3 DATE:"6-18-8

TEST TYPE: SIDE DROP TEST

SAMPLE CONFIGURATION: 90# LABELED LID- REINFORCED

TEST TECH:
! .. 2X2 PACKING"-- 90#/.050" REINFORCED TRAYS - WATER FILLED

5 LINERS ,_,_ ,

TEST LEVEL DAMAGED COMMENT _

____ ___ ___ YES NO

TP #4 X LIDS BUCKLED, TRAY PANELED

24" #3 X

#2 X
#1 X LID BUCKLED

#4

#3r

28" #2

#1

% '#4

r ;..4 I. #3
- #2

#1

182
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S.... , TR A Y P A C K T E S T S . ,

107SAMPLE #,BOX #4 DATE: 6-18-85

9.. .. 1.% -

T E S T T Y P E : S I D E D R O P_ T E S T_ _ _ _ , • . _ ,- •, .
SAPL COFGRAIN 98 AEE9ID RIFR

TEST TECHT:

,9_8#/.050 REINFORCED TRAYS - WATER FILLED"-,•,.- 2X2 PACKING - - - -- • • ' ''•••.,

TEST LEVEL DAMAGED C T =NT
. ,' •YES NO :;

9 b,-, ._."

mf• TP #4 X •<

120
SAPL I XOX*4DAE: -1-8 _

#2 X '

# x
.-#4 X ,

L t.t

# S4 X SLIGHT LID BUCKLE

,- #3 X
"• ~18"".# #2 x

T ED#4 X LARGE LID BUCKLE

12"#3 x $9*

- 211" #2 x
-- '"#1 X SLIGHT LID BUCKLE

-- •.#4 X LARGE LID BUCKLE

*2 x

24 #2 X

#1 X SLIGHT LID BUCKLE
# , 18
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TRAY PACK TESTS

SAP- 107
_BAPOXL DATE:• 6--65

V -TEST TYPE: SIDE DROP TEST
5'

SAMPLE CONFIGURATION: 98# LABELED LID REINFORCED
TEST TECH:

""- 98#/.050 REINFORCED TRAYS - WATER FILLED•,•. • ~2X2 PACKING "-...''•

TEST LEVEL DAMAGED COMMENT
S_--YES NO

STP #4 X LID BADLY BUCKLED
# 3 X SLIGHT LID BUCKLE

2 7
# 2 x

-#1 X LID BUCKLED

#4 X LID VERY BADLY BUCKLED, SLIGHT
#3 X TRAY PANEL

30"# SLIGHT LID BUCKLE
#2 x
.# X LID BADLY BUCKLED, SLIGHT TRAY -

,PANEL

'FF
-1 --

i -- 184



TRAY PACK TESTS

108
SAMPLE # B0X #5 DATE: 6-18-85

TEST TYPE: SIDE DROP TEST

SAMPLE CONFIGURATION: 90# LABELED LID - REINFORCED

"90#/.050 REINFORCED - WATER FILLED

- TEST LEVEL DAMAGFED COMMENT

YES NO

"TP #4 X

'9"1 #3 X

#2 X

#1 x

#4 x

S#3 x

"12"m#2 x

#1 X

.... #4 X VERY SLIGHT BUCKLE OF LID

.#3
"15" #2 X

#1 x

#. *4 X SLIGHT BUCKLE OF LID

""io. - _ __1_ _ __# 3 
I#2 X

#1 x VERY SLIGHT BUCKLE OF LID

-. #4 X BUCKLING OF LID CORNER

#3 X
S21" #2 X

#1 X SLIGHT BUCKLE OF LID

185
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TRAY PACK TESTS

108SAMPLE BOX #5 DATE:

4. TEST TYPE: SIDE DROP TEST

SAMPLE CONFIGURATION: 90# LABELED LID - REINFORCED
TEST TECH :

S, "-----90#/o050 REINFORCED -WATER FILLED

TEST LEVEL DAMAGED COMMENT
____ YES NO

"TP #4 x SEVERE BUCKLING OF LID
"SLIGHT PANELING OF TRAY

24" #3 X

#2 X VERY SLIGHT BUCKLING OF LID
.#1 X SLIGHT BUCKLING OF LID

_____.___ _ PANELING OF TRAY BOTTOM

•II

* I -
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TRAY PACK TESTS

109
SAMPLE -,BOX #6 DATEO

"X" TEST TYPE: SIDE DROP TEST

I. SAMPLE CONFIGURATION: 98# LABELED LID- REINFORCED

2X2 PACKING 98#/.050 REINFORCED TRAY - WATER FILLED5 LINERS .......... __,_,

TEST LEVEL DAMAGED COMMENT
"_ _YES NO

TP #4 X A

#3 x
#2 

X 

.#1 x

#4 x

#3 X';" 1211
12" #2 x

1 x

#4 X LGTBCKEO I

#3 x

1#2 x

#1 x
#4 X SLIGHT BUCKLE OF LID

#3 X

218 #2 X••,,#1 x

S "'#4 X INCREASE IN BUCKLING OF LID-- -- #3 x
21 #2 x

1# x SLIGHT BUCKLING OF LID

187
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TRAY PACK TESTS

109 _____

SAMPLE BOX #6 DATE% 6-18-85

TEST TYPE: SIDE DROP TEST

SAMPLE CONFIGURATION: 98# LABELED LID -REINFORCED

TEST TECH:

2X2 -AKN 98#/.050 REINFORCED TRAY -WATER FILLED
5 LINERS

TEST LEVEL DAMAGED COMMENT

_______ YES NO __ _ _ _ _ _ _ _ _

TP #4 X INCREASE IN BUCKLING OF LID

24" #3 xlp

od ,#2 X
#1 X INCREASE IN BUCKLING OF LID

#4 X SUBSTANTIAL BUCKLING OF LID

27" #
**5*#2 X

#1 x INCREASE IN BUCKLING OF LID

#4 x SEVERE BUCKLING OF LID. SLIGHT
#3 x PANELING ONE TRAY CORNER

30"1
#2 X

*#1 X INCREASE IN BUCKLING OF LID

AL!]II



'A TRAY PACK TESTS

110
SAMPLE # BOX #7 DATE: 6-14-85

TEST TYPE: SIDE DROP TEST A>

SAMPLE CONFIGURATIONt. 90#,_ LABELED LID, REINFORCED

2X2 PACKING 90#m .050 REINFORCED TRAYS - WATER FILL

5 LINERS ,J____
TEST LEVEL DAMAGED COMMENT

,__________ YES NO ,

TP #4 X NO DAMAGE

#3 x 
A

S#2 X

"TP #4 x SLIGHT BUCKLING OF LID

NO DAMAGE TO ANY TRAYS
12" #3 x CARTON MAY BE OVERSIZED

#2 x
1 X

- TP #4 x SLIGHT INCREASE IN BUCKLE

15" #3
"#2 x

#1 x

"" TP #4 x BUCKLE BEGINNING TO BE LARGE
ENOUGH TO INTERFERE WITH

18" X OPENING
1802 X

#1 Xa.-
LID DAMAGE HAS DISTORTED SEALING

TP #4 X SEAM

211I #3 x
#2 xj 01 x SLIGHT TRAY PANEL

189
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TRAY PACK TESTS

SAMPLE # .,BOX #8 DATEs 614-85

STEST TYPE! SIDE DROP

SAMPLE CONFIGURATION:98#L~ID -LABEL SPACEd REINEORPED

2X2 PACKING 98# TRAY REINFORCED
5 PADS _ _ _ _ _ _ _ _ _ _ _ _ _

TEST LEVEL DAMAGED COMMENT

~~~ >: ~~~~YES NO ________________ _____

S STP #4 x
#3 x

9"
#2X

-#1 x

#4 x
#3 x12" *

#1 x

#4 x
#3 x

15" #2 x
_ #1 x

#4 x SLIGHT BUCKLING OF LID

#3 X
18" #2 x

#1 x

#4 SLIGHT INCREASE IN BUCKLING OF
#3 x LID. NO TRAY DAMAGE

21"1 #2 x

#1 x SLIGHT BUCKLING OF LID

- 190



~ TRAY PACK TESTS

112
. SAMPLE .,"BOX #9 DATE:j~

Ai TEST TYPE: SIDE DROP TEST
il

SAMPLE CONFIGURATION:-, 98# LABELED LID -REINFORCED

2X2 PACKING 98#/.050 REINFORCED TRAYS -WATER FILLED
""U. , 5 LINERS

TEST LEVEL DAMAGED COMMENT
YES NO

91 #3 X

#*2 X

#*4 X -3

#3 X

12 # #2 x

#1 x
* 4 x

15"
.4 2 x

V.#3 X

18" x

#4 X SLIGHT BUCKLING OF LID

#3 x
21"0

- -.#2 x
#1 X VERY SLIGHT BUCKLING OF LID

191
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•. 'TRAY PACK TESTS

112
SAMPLE #,BOX #9 DATES:-.

It

TEST TYPE:,SIDE DROP TEST

SAMPLE CONFIGURATION: 98# LABELED LID - REINFORCED

TEST TECH:
* .*. -2X2 PACKING 98#/.050 REINFORCED TRAYS - WATER FILLED

5 LINERS __

TEST LEVEL DAMAGED COMMENTr
YES NO ,

-w TP #4 x INCREASE IN BUCKLING AT LID 44

#3 X

24" #2 x
#1 X SLIGHT BUCKLING OF LID

#4 X SUBSTANTIAL BUCKLING OF LID
VERY SLIGHT PANELING OF TRAY.# #3 X

27" # X

#1 X INCREASE IN BUCKLING OF LID
VERY SLIGHT PANELING OF TRAY

2192
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TEST 1

DROP TEST DATA SHEET

TEST CARTON DESCRIPTION: FINAL TELESCOPE DESIGN DATE: 2-19-85

90#/0.050 WATER FILLED

TEST CARTON 'CODE: 2X2 PACKING 5 PADS

TEST TECH. WM VERIFIED JC

DROP DONE COMMENT

CARON"OTTM 2" x SLIGHT BULGING OF SEAM SHOULDERSSCARTON BOTTOM 26" X QbLT: "atl' I. A

- Oi.Y SLIGHT PANELING OF TRAY CORNERS -BOTTOM SIDE 3-EDGE 13" X TOP PnCg #4- RTOM oQW

PANELING OF TRAY CORNERS - TOP
"BOTTOM SIDE 2 EDGE 13" x P # CARTON oiX

BOTTOM SIDE 2-3 CORNER 13" X CRUSHED 2-3 CORNER IN - ,'

SLIGHT PANELING TRAY CORNERS
BOTTOM SIDE 1-4 CORNER 13" X OPPOSITE IMPACT CORNER #4. CARTO"

• CORNERS( CR US-ED•u -

CARTON TOP 13" X CARTON OK

13" PANELING OF TRAY CORNERS OPPOSITE
BOTTOM SIDE 1 EDGE 13" X IMPACT EDGE #4. CARTON OK

SLIGHT PANELING OF T'RAY CORNERS
BOTTOM SIDE 4 EDGE 13" X OPOSITE MPACT EnDGE #4 CARTDX3 0

INCIPIENT PANELING OF ONE TRAY
BOTTOM SIDE 1-2 CORNER 13'• X CORNER OPPOSITE IMPACT CORNER. #4

-'"£CXARTUN CRUSHED - V"

BOTTOM SIDE 3-4 CORNER 13" X CORNER CRUSHED - .
"of ... #1 PANELING BOTH TOP TRAY CORNERS

FACE/#1 - IMPACT 13" X #2 INCIPIENT PANEL ONE TOP TRAY
CORNER,

#3 OK
INSPECTION: #4 PANELING ONE TOP TRAY CORNER.

CARTON: 4 BOTTOM CORNERS SLIGHTLY CRUSHED. NO BUCKLING OF SIDES.

"LINER: NO DAMAGE.

PADS: NO DAMAGE.

"TRAY PACK INSPECTION COMMENTS

S*#4 SUFFERED DAMAGE IN 8 OF THE TESTS.
I NO DAMAGE.

- #3 ONLY SLIGHT BULGING OF SEAM SHOULDER IN 26" DROP.
F• .. . .. .NOt DAMAGE,

#2 INCIPIENT PANELING IN ONE CORNER DROP.

#1 PANEL•ING IN THE FACE #1 IMPACT DROP.

• • 209

11111



-~~~~~ ;.I-* -7 ' 70-7V.*
4I4 • 4, 41 ,

TEST 2
,..v :' DROP TEST DATA SHEET

* -, TEST CARTON DESCRIPTION: FINAL TELESCOPE DESIGN DATE: 2-20-85

90#/REINFORCED WATER FILLED

TEST CARTON CODE: BASELINE PACKING - 5 LARGE PADS _ _ _

TEST TECH. WM VERIFIED JC

DROP DONE COMMENT

CARTON BOTTOM 26" x _ _ _ _-__ _

BOTTOM SIDE 3 EDGE 13" X _ _ _ _ _ _ _

BOTTOM SIDE 2 EDGE 13" X ___ _,_

BOTTOMSIDE 2-3 CORNER 13" X SLIGHT CRUSHING OF CARTON CORNER.-
BOTTOM SIDE 1-4 CORNER 13" X SLIGHT CRUSHING OF CARTON CORNER.

S.V,'<• 'CARTON TOP 13" X _______________

BOTTOM SIDE 1 EDGE 13" X _ _ _ _ _,_-_

-BOTTOM SIDE 4 EDGE 13" X

"BOTTOMU SIDE 1-2 CORNER 13" X SLIGHT CRUSHING OF CARTON CORNER.

"BOTTOM SIDE 3-4 CORNER 13" X SLIGHT CRUSHING OF CARTON CORNER. isA

1 1#1 SLIGHT BUCKLE TRAY CORNERS T
FACE/#1 - IMPACT 13" x TOP EDGE.

"TOP EDGE.#3 BUCKLING OF TRAY CORNERS - TOP

" ~ <-INSPECTION: EDGE, 4"#4 BUCKLING OF TRAY CORNERS - TOP ,. V
CARTON: SLIGHT CRUSHING OF CORNERS. EDGE.

- UINER: NO DAMAGE.
PADS: SLIGHT COMPRESSION FROM SEALING BEAD.

TRAY PACK INSPECTION COMMENTS
BUCKLING OF TRAY CORNERS - TOP EDGE.

. #4 DAMAGE OCCURRED IN eACE #1 - IMPACT TEST.
'4 BUCKLING OF TRAY CORNERS - TOP EDGE.

"#3 DAMAGE OCCURRED IN FACE #1 - IMPACT TEST, -

BUCKLING OF TRAY CORNERS - TOP EDGE.
#2 DAMAGE OCCURRED IN FACE #1 - IMPACT TEST.

BUCKLING OF TRAY CORNERS - TOP EDGE.
-#_ 1 DAMAGE OCCURRED INFACE #1 -_IMPACT TEST.

210
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TEST'3
DROP TEST DATA SHEET

TEST CARTON DESCRIPTION: FINAL TELESCOPE DESIGN DATE: 2-20-85

90*/REINFORCED WATER FILLED

TEST CARTON CODE; BASELINE PACKING - 5 NESTING PADS

-. TEST TECH. WM VERIFIED JC

DROP DONE COMMENT

K.#3 BULGING AT SEAM SHOULDERS.

BOTTOM SIDE 3 EDGE 13"1 x NOQA E

*BOTTOM SIDE 2 EDGE 13"1 X NO CHANGE..

BOTTOM SIDE 2-3 CORNER 13"1 X NO CHANGE.

- ~BOTTOM SIDE 1-4 CORNER 13" ..0 NO cHNE.

CARTON TOP 13"1 X NO CHANGE.

- ~BOTTOM SIDE 1 EDGE 13"11_________________ NO CHANGE,

BOTTOM SIDE 4 EDGE 13"11OCHNE

BOTTOM. SIDE 1-2 CORNER 13" x NO CHANGE,

4.BOTTOM SIDE 3-4 CORNER 13"1 X NOCAG
ift OF ONE TRAYICORONE

.0 ~~~~~~#4 BUCKLIN OF T A CO N R -T P

"I;

LINERN: SLIGHT CRUSHING OF CORNERS.

.LICARTO: SLIGHT CRUSHING OF CORNERS.

K.PADS: NO DAMAGE.ITlk

TRAY PACK INSPECTTON COMMENTS

-BULGING AT SEAM SHOULDERS & ONE CORNER. BUCKLE IN FIRST DROP'.'
#4 - BUCKLING QF TRAY CORNERS TOP - EDGE IN FACL, #t. IMPAT TEST.,-

1 #3 BUCKLE IN ONE CORNER TOP - EDGE

SLIGHT BUCKLE IN ONE CORNER TOP - EDGE *

#2 IN FACE #1 - IMPACT TEST.1 #1SLIGHT BUCKLE IN ONE CORNER TOP -EDGE

_ 1_INFACE_# IMPACT TEST.,-
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TEST 4

DROP TEST DATA SHEET

TEST CARTON DESCRIPTION: FINAL TELESCOPE DESIGN DATE:_2-21-85

90Za IFlORCED WATER FILLED *

TEST CARTON CODE: BASELINE PACKING - 5 NESTING PADS

TEST TECH. WM VERIFIED JC

"DROP DONE COMMENT 1 4-1

S-#3 SLIGHT BULGING OF SEAM SHOULDEF .
CARTON BOTTOM 26" X #4 SLIGHT BULGING OF SEAM SHOULDEFS*

BOTTOM SIDE 3 EDGE 13" X NO CHANGE.

IBOTTOM SIDE 2 EDGE 13"1 X NO CHANGE.
, NO CHANGE.IBOTTOM SIDE 2-3 CORNER 13" X SLIGHT CRUSHING OF CARTON CORNER.

- NO CHANGE.
SBOTTOM SIDE 1-4 CORNER 13" X SLIGHT CRUSHING OF CARTON CORNER.

I:CARTON TOP 13" X NO CHANGE.
B_ __....._ I_ EDG_13 X NCHNGE

, BOTTOM SIDE 1 EDGE 13" X NO CHANGE.

nBOTTOM SIDE 4 EDGE 3 X N HNEI NO CHANGE.

* BOTTOM SIDE 1-2 CORNER 13" X SLIGHT CRUSHING OF CARTON CORNER.
.is 

NO CHANGE
BOTTOM SIDE 3-4 CORNER 13" X SLIGHT CRUSHING OF CARTON CORNER.

S"#I S•IGHT BUCKLE TIMY CORNERS -
FACE/#1 - IMPACT 13" X QNI!•'t BUCL ONE CORNER.

#3 SLIGHT BUCKLE BOTH CORNERS -
"TOP EDGE.

74 INSPECTION: #4 BUCKLING BOTH CORNERS TOP -

CARTON: 4 BOTTOM CORNERS CRUSHED IN - R MNO

LINER: NO DAMAGE.

PADS: NO DAMAGE.

•I--

TRAY PACK INSPECTION COMMENTS

- . I SLIGHT BULGING OF SEAM SHOULDERS IN 26" DROP - BUCKLING OF
#4 1qTRAV (PJ'-'TO -ro RTmC rhr fici * - Jv

SLIGHT BULGING OF SEAM SHOULDERS IN 26" DROP - SLIGHT
#3 BUCKLING OF TRAY CORNERS TOP - EDGE IN FACE #1 - IMPACT.

INCIPIENT BUCKLING ONE TRAY CORNER '
"#2 TOP - EDGE IN FACE #1 - IMPACT.

SIGHT BUCKLNG OF TRAY CORNERS
#1 TOP " EDGE IN FACE.#1 -- IMPACT.

212
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TESTS5
DROP TEST DATA SHEET .

TEST CARTON DESCRIPTION: FINAL TELESCOPE DESIGN DATE: 2-21-85

90#/REINFORCED WATER FILLED

TETCARTON CODE: BASELINE PACKING - 5 LARGE PADS -4 NESTING PADS

TEST TECH. WM VERIFIED JC

DROP JDONE COMMENT SOLE.

t3 SLIGHT BULGING OF SEAM SOLE
CARTON BOTTOM 2611 X 4SLIGHT BULGING OF SEAM

BOTTM SDE 3EDG 131 X 0 CHNGE

BOTTOM SIDE 3 EDGE 13" X 10 CHANGE,

.5, OTTO SID 2 EGE 1" x 0 CHANGE.
BOTTOM.SIDE 2-3 CORNER 13"1 x LIGHT CRUSHING OF CARTON COOR

10 CHANGE.
BOTTOM SIDE 1- CONR 1" X LIGHT CRUSHING OF CARTON CORNER,

CARTON TOP 13"1 x 0 CHANGE,

BOTTOM SIDE IEDGE 13"1 0 CHANGE.

BOTTOM SIDE 4 EDGE 13"1 X 0 CHANGE.,________

0 CHANGE.
BOTTOM-SIDE 1-2 CORNER 13"1 X LIGHT CRUSHING OF CARTON CORNER,

0 CHANGE.
-~-BOTTOM SIDE 3-4 CORNER 13" -X LIGHT CRUSHING OF CARTON CORNER.

1 VERY SLIGHT BUCKLE ONE CORNER.
FAC/# - MPCT 3" X 2 SLIGHT BUCKLE ONE CORNER.

FCARTON LIGHAT CRU3iN OFORNRS

4SLIGHT BUCKLE ONE CORNER.
S.;INSECTON:BUCKLE ON IMPACT EDGE.

LINER: NO DA~MAGE.

PADS: NO DAMAGE. 5

TRAY PACK INSPECTION COMMENTS

SLIGHT BULGING OF SEAM SHOULDERS FROM 26"1 DROP.
# 4 BUCKLING OF TRAY COR[ERS FROM FECE 2ROP.-

SLIGHT BULGING OF SEAM SHOULDIVRS FROM 26"' DROP.
#3 SLIGHT BUCKLING CF ONE TRAY COIANEE F=O FACE DROP.

#2 SLIGHT BUCKLE ONE CORNER FROM FACE DROP.

# i VER~sSLIGH BUCKLE-ONE- CORNER FROMFACE DROP,

.5 213
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TEST 1
DROP TEST DATA SHEET

TEST CARTON DESCRIPTION: FINAL TELESCOPE DESIGN DATE: 2-21-85

98#/REINFORCED WATER FILLED

TEST CARTON CODE: 2X2 PACKING - 5 NESTING PADS

TEST TECH. WM VERIFIED JC

DROP DONE COMMENT

#3 INCIPIENT BUCKLE ONE TRAY COR-
CARTON BOTTOM 26" X NER - TOP EDGE.SLIGHT BULGE OF

BOTTOM SIDE 3 EDGE 13" X #4 SLIGHT CORNER BUCKLE - TOP EDGI .
BOTTOM SIDE 2 EDGE 13" X #4 SLIGHT BUCKLE TQP CORNER.

~~ ~NO CHANGE. '*

BOTTOM SIDE 2-3 CORNER 13" X SLIGHT CRUSHING OF CARTON CORNER.

BOTTOM SIDE 1-4 CORNER 13" X SLIGHT cRUSHING O1 CARTON CORNER.

CARTON TOP 13" X I NO HANGE

BOTTOM SIDE 1 EDGE 13 X NO CHANGE,

BOTTOM SIDE 4 EDGE 13" X #4 SLIGHT BUCKLE TOP TRAY CORNER.
NO CHANGE.

BOTTOM SIDE 1-2 CORNER 13" X STI~.H 1JAHs•h OF CARIN crORMPR.
I 1 N0 CHANGE.BOTTOM SIDE 3-4 CORNER 13" x N -OgCHANG. T.W rQ RNRR&-

#3 INCIPIENT BUCKLE ONE TRAYFACE/#1 - IMPACT 1311 X coRNEa.

-. INSPECTION:

CARTON: SLIGHT CRUSHING OF CORNERS -I"

LINER: NO DAMAGE.

- PADS: NO DAMAGE.

* TRAY PACK INSPECTION COMMENTS

. #4 SLIGHT BUCKLING ON 3 BOTTOM EDGE DROP.

INCIPIENT BUCKLE ONE CORNER ON 26" BOTTOM DROP.
#3 INCIPIENT BUCKLE ONE CORNER ON FACE DOP..

#2 INCIPIENT BUCKLE ONE CORNER ON SIDE TWO EDGE.

#1 NO DAMAGE.
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TEST 2DROP TEST DATA SHEET

TEST CARTON DESCRIPTION: F"INAL TELESCOPE DESIGN DATE: 2-21-85

98*/REINFORCED WATER FILLED

TEST CARTON CODE: CONVENTIONAL PACKING - 5 LARGE PADS

TEST TECH. WM VERIFIED JC

DROP DONE COMMENT
26" ~#4'VERY SLIGHT BULGE AT •,

CARTON BOTTOM 26"1 X EAM SHOULDERS.

BOTTOM SIDE 3 EDGE 13" X 0 DAMAGE.

BOTTOM SIDE 2 EDGE 13" X O DAMAGE.
4 :�4 0 DAMAGE.

"BOTTOM SIDE 2-3 CORNER 13" X [ARTON & LINER CORNERS CRUSHED.
0 DAMAGE.

BOTTOM SIDE 1-4 CORNER 13" X TON & LINER CORNERS CRUSHED.

A', CARTON TOP 13" X 0 DAMAGE.

BOTTOM SIDE 1 EDGE 13" X 0 DAMAGE.

BOTTOM SIDE 4 EDGE 13" X 0 DAMAGE.
_ - . .... 

.. N DAMAGE .

BOTTOM SIDE 1-2 CORNER 13" X rARTON & LINER CORNERS CRUSHED.",•" .... . ...... . .. 0 DAMAG:E .
BOTTOM SIDE 3-4 CORNER 13" X RTON & LINER CORNERS CRUSHED.

SSLIGHT CORNER BUCKLES - TOP EDGSE
. FACE/#1 - IMPACT 13" X ,2 SLIGHT BUCKLE ONE CORNER.

#4 BUCKLE IN ONE CORNER - SLIGHT

INSPECTION: BUCKLE IN ONE CORNER.

% ~CARTON: 4 CORNERS CRUSHED IN- "

LINER: 4 CORNERS SLIGHTLY CRUSHED.

SPADS: BOTTOM PAD CORNERS SLIGHTLY CRUSHED.

TRAY PACK INSPECTION COMMENTS

' #4 VERY SLIGHT BULGE AT SEAM SHOULDERS IN 26" BOTTOM DROP.
4#4 BUCKLING IN TRAY CORNMR - TOP EDGE IN WACE IjPACT TE=T.

4.-#3_ SLIGHT BUICKL ONE CORNER - TOP EDGE IN FACE IMPACT TEST.

S 1 *#2 SLIGHT BUCKLE ONE CORNER - TOP EDGE IN FACE IMPACT TEST.

_-_#1 SLIGUT BUCKLES IN BOTH CORNERS - TOP EDGE IN FACE DROP TEST.

... 215
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TEST 3

DROP TEST DATA SHEET

TEST CARTON DESCRIPTION: FINAL TELESCOPE DESIGN DATE: 2-22-85

98#/REINFORCED WATER FILLED - VACUUM RELEASED

TEST CARTON CODE: 2X2 PACKING - 5 NESTING PADS

TEST TECH. WM VERIFIED JC

_ _ _.. .... _ __. .. .. ....

DROP DONE COMMENT

CARTON BOTTOM 26" X NO DAMAGE.

BOTTOM SIDE 3-EDGE 13" X NO DAMAGE.

BOTTOM SIDE 2 EDGE 13" X NO DAMAGE.
NO DAMAGE.-"BOTTOM SIDE 2-3 CORNER 13' X CRUSHING OF CARTON CORNER.
NO DAMAGE.

BOTTOM SIDE 1-4 CORNER 13" X SLIGHT CRUSHING OF CARTON CORNER.

CARTON TOP 13" X NO DAMAGE.

BOTTOM SIDE 1 EDGE 13" X NO DAMAGE.
#4..BULGE OF LID CORNERS IMPACT

BOTTOM SIDE 4 EDGE 13" X EDGE.
NO DAMAGE.

BOTTOM-SIDE 1-2 CORNER 13" X CRUSHING OF CARTON CORNER.

BOTTOM SIDE 3-4 CORNER 1311 X NO DAMAGE.

FACE/#1 - IMPACT 13" X NO DAMAGE.

INSPECTION:

CARTON: CORNERS CRUSHED -

LINER: NO DAMAGE.

"•"-- PADS: NO DAMAGE.

TRAY PACK INSPECTION COMMENTS

"#4 SLIGHT BULGING OF LID CORNERS AT IMPACT EDGE IN SIDE 4 DROP.

#3 NO DAMAGE.

#2 NO DAMAGE.

#1 NO DAGE.
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4..;4~TEST 
4

* DROP TEST DATA SHEET

TEST CARTON DESCRIPTION: FINAL TELESCOPE DESIGN DATE: 2-22-85

98#/REINFORCED WATER FILLED -VACUUM RELEASED

TEST CARTON CODE: CONVENTIONAL PACKING - 5 LARGE PADS

TEST TECH. WM VERIFIED JC

SDROP DONE COMMENT

CARTON BOTTOM 26"1 X 0 DAMAGE.

BOTTOM SIDE 3 EDGE 13" X -0 DAMAGE.

B O T T O M~ ~ ~~~~ S I E 2 E GS3 A A E
BOTTOM SIDE 2-3 CORNER 13" X RUSHING OF CARTON CORNER.

~4% - 0 DAMAGE.*
BOTTOM SIDE 1-4 CORNER 13" X RUSHINGOFCRNCRE.-

CARTON TOP 13"1 X 0 DAMAGE.

BOTTOM SIDE 1 EDGE 13" X 0 DAMAGE.

BOTTOM SIDE 4 EDGE 131" X 0 DAMAGE.
.4 , 0 DAMAGE.

444 ~BOTTOM-SIDE 1-2 CORNER 13"1 XOFCRNCRE.
4,. .,0 DAMAGE.

4J BOTTOM SIDE 3-4 CORNER 13"1 x RUSHING OF CARTON CORNBR.

FACE/#1 - IMPACT 13"1 IX 00DMAE

444 INSPECTION:

CARTON: CARTON CORNERS CRUSHED-

LINER: NO DAMAGE.

PADS: NO DAMAGE.

ThTRAY PACK INSPECTION COMMENTS

.4#4 NO DAMAGE.

#3 NO DAMAGE,

#2 NO DAMAGE-

.4#1 NODAMAGE.
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TEST 5
* DROP TEST DATA SHEET

TEST CARTON DESCRIPTION: FINAL TELESCOPE DESIGN DATE: 2-22-85

9Ri!4RRENPORrCa WAT.R FT•,LD.

TEST CARTON CODE: s.ONVRNTONAL PACKTNCa - ' NE•sTING PADS - VACUUM
RELEASED

TEST TECH. WM VERIFIED JC

DROP DONE COMMENT
#3 & #4 VERY SLIGHT BULGING OF

"CARTON BOTTOM 26" X rSAM SHOULlRR-.

SBOTTOM SIDE 3 EDGE 13" X NO DAMAGE.

.'. BOTTOM SIDE 2 EDGE X NO DAMAGE,

, 2a,, *NO DAMAGE.BOTTOM SIDE 2-3 CORNER 13" X CRUSHING OF CAýRTON CORNER.

Ii!" NO DAMAGE.
BOTTOM SIDE 1-4 CORNER 13" X CRUSHING OF CARTON CORNER.

"CARTON TOP 13" X NO DAMAGE.

SBOTTOM SIDE 1 EDGE 13" X NO DAMAGE.

BOTTOM SIDE 4 EDGE 13" X NO DAMAGE.
NO DAMAGE.

"BOTTOM. SIDE 1-2 CORNER 13" X CRUSHING OF CARTON CORNER.S.... .. • NO DAMAGE.

BOTTOM SIDE 3-4 CORNER 13" X CRUSHING OF CARTON CORNER.

-. PACE/#1 - IMPACT 131 X NO DAMAGE.

INSPECTION:

CARTON: CORNERS CRUSHED -

LINER: NO DAMAGE.

PADS: NO DAMAGE.

TRAY PACK INSPECTION COMMENTS

#4 NO DAMAGE.

03 NO DAMAGE.

#2 NO DAMAGE.

* #1 NO DAMAGE.
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ez. 3. UNIT LOAD DROP TEST DATA

UNIT LOAD TYPE: 2X2 CONFIGURATION DATE: 2-26-85

EDGE IDENTIFICATION:
""D11

"114 124 134

113 123 133
-a

112 122 132

"B"
4 2"

TEST TECH. WM
VERIFIED JC

.4 .~
..•EDGE OBSERVATIONS

6" DROP EDGE "B" LOAD SHIFTED SLIGHTLY TOWARD DROP EDGE.
CENTER TIER WITH NO STRAP SHIFTED ½" MORE

T-rwhN I,,ST' Or TLADl .

6" DROP EDGE "D" TIERS 2, 3 & 4 RETURNED TO CENTER. TOP

"TIER SHIFTED SLIGHTLY TOWARD DROP EDGE.

6" DROP EDGE "C" LOAD SHIFTED SLIGHTLY TOWARD DROP EDGE. SOME
CARTON SEPARATION IN ROWS 1 & 2.

4,,

6" DROP EDGE "A" LOAD RETURNED TO CENTER. SOME SLIGHT MIS-
ALIGNMENT OF CARTONS IN IST TIER.

4

TRAY PACK DAMAGE FOUND DURING POST TEST• ISPECTION: NONE
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,,•;,DATE: 2-26-85
TEST TECH' WM

VERIFIED JC.

DAMAGE TO UNIT LOAD

6" DROP TEST

"FINAL TELESCOPE DESIGN 2X2 PACKING CONFIGURATION

IF OK ---

_....... .......... .. .._IF NOT LIST DAMAGE

CARTON TRAY PACK CARTON
NUMBER #1 3 #4 TOP BOTTOM LINER PADS

112 --- --- --- --- ---..

113---- ----- ---- ---- .--- ----- ---- ---

114 --- --- ----- ---

124 - - - - -
13--- ------ l---- --- -- - ---- -- --- ---.. 123 ---.- .-.--.---.---..-.--..--

'"124 ---...--. .-- ... .. . ..- --- -

132 ---_ _ __ --- --- ------- --

133 -- - - - - -- - -- - --- - -- - -- ---

134 --- --- --- --- ---

*211 --- - --___ --- --- --

212------ --- -

213 --- - - -- - -- - - -

2 1 4 --- -- --- ---.. . . .. . .. .

il -- --- --- -

222 - - - -- --- - -- - -- - --

223 ---n - n -- -- a. --- -

- ~224 -- -- - --- - -- - -- nn ---

231 -.-.- --.- -- --- --- ---
232 .- --- . -. a- -- -- - --
-23 - --- ...- ---- --

S233 ......... ...... ..

-23 --- ---
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DATE: 2-26-85

TEST TECH. WM

VERIFIED JC

*4* DAMAGE TO UNIT LOAD (CONT'D)

6" DROP TEST

FINAL TELESCOPE DESIGN 2X2 PACKING CONFIGURATION

IF OK ---

-IF NOT LIST DAMAGE

CARTON TRAY PACK CARTON
NUMBER #1 #2 #3 #4 TOP BOTTOM LINER PADS

311 2-- --- --- a--.--- ---
"3•_12 -------- ---- --

• 313-- --- --- --- ------ --- ------ .---- -----
S3 1 3 ........ ........__ _ _ _

314 --- .--- --- --- --- --- ---

321 --- --- - - - - -

323 --- a-a a a

ILI

- 324 - - a- -- - -- - - -- -- -

----- .---- --.- ---- - -- -- -- ---

331--aaaa aaaa- a a

3 332 --- --- --- --- -

333 -- - --- - - - ----a a a ---

334 --- --- - - ----- -a- -

411 --- - - ---- -

412 --- - a -a --- a a a

413 --- --- --- a a

414
421 --a.- --.- -- aaa -aa

422 -a- aaa --- ---

42 -- --- -- ---- -

4234 -aa --- -- --aa -a--aa- -- a- a-- - - ---- ---

433 --- --- -- --

"* 412a-a--a aa -- a- a..a..a..a.a..a.a .. -

-3- - - ----

-- --- .--

_4-2-1 - -

.- A42 -- -.. ...... - - --

S m• 42 ..... ... ... ..

["?", 44 '221
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DATE: 3-4-85

TEST TECH. WM
VERIFIED JC '

* SHEET #1

DAMAGE TO UNIT LOAD COMPRESSION TEST

FINAL TELESCOPE DESIGN 2X2 PACKING -5 PADS

98# & 90# ALTERNATING CHECKERBOARD PATTERN TOTAL WT. 5000 LB.

IF OK
______ ~~ ~ ~ ~ ~ i N____________I OT1 LIST DAMAGE

CARTON TRAY PACK CARTON
"UMBER # Al #2 jj4 TP BOTTOM LTNER PADS

i90 ..--- -- --- ---

113 90 --- -- --- ---

1 1 4 9 8 . . . . . ..- -" . . . .. . ,_ _,_,,,_ _"

"121 98 - .. - .- ... ...-...... --- ___

122 90 --..-. z�..-.. --.. - ---

123 98------- -- --- ---

124 98 . ... __

131 - 90 --- --- ---.. -

132 98 ---.. -

133 90 ----
134 .... 98 ---.. ... ......- --- ---- ----

211 98 --- - ----

90 -- - -- - ---- -- -- ----

213 98 . . . . . . . ... . .
214 90

1221 90 . ..-- . . ... . .

222 98 - - -- -.-- --

223 90 - . .. .. .. ...... ..

224 98 . . . . . . . . ".. . .

231 98 .... .. ... .. . . .. ...

233 98
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DATE _-4-8iS
TEST TECH. WM

VERIFIED JC '

"SHEET # 1 (CONT'D.)

DAMAGE TO UNIT-LOAD COMPRESSION TEST

FINAL TELESCOPE DESIGN 2X2 PACKING - 5 PADS

"," 98# & 90# ALTERNATING CHECKERBOARD PATTERN TOTAL WT. 5000 LB.

IF OK---
IF NOT LIST DAMAGE

";~ ~ CARTON TRAY PACK CARTON ___..__

,-. NJi.UMBS.R # A....... 4 TOP BOTTOM LINER PADS
234 90 --- --- --- ---.. .-.-- --- -

312 98 ... .. .. .
313 90 - - - - - - -

""i ..2L .~z..,. .. .... ... ... ... ... ...322 98 ---. ..--- --- --- ---

<.. ~ .322 90 . .. .... ._._ _

.- I 323 98 . . . .____,

- ----- ---90 --- ----

431 90 -- - - -- --

98 -- 13- 980--- --- -------

~ ' _ 14 90 --- --- --- -- -
41'2 98 --- ---

4 23 98 --- --- .. ..--.-.-.--

Ia 424 98 -

a "431 90 --- --- -

432 90 --- --- --- -- -

224
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DATE~ 3--4-85

TEST TECH, WM .

VERIFIED JC
44,.

SHEET *1 (CONT'D.)

DAMAGE TO UNIT LOAD COMPRESSION TEST

FINAL TELESCOPE DESIGN 2X2 PACKING -5 PADS

98$#Z 90# ALTERNATING CHECKERBOARD PATTERN TOTAL WT. 5000 LB.

IF OK ---
_____ ____________________IF NOT LIST DAMAGE -

CARTON - - TRAY PACK -CARTON____

NUMBER # jj jjj2j TOP IBOTTOM LINER PADS

43 8 --- --- -- - - - -
434 98 - - - - a

-3 9 ----- ------- ---- -------- --- --

- - - -- - a~=--225



SaDATER 3-6-85

TEST TECH. 11M
VERIFIED JC I ..

. UNIT LOAD VIBRATION TEST

IG ACCELERATION (175 CYCLES/MIN.) - 1 HOUR -.

"ELAPSED TIME 30 MIN. __"___"_

"*,- 5 STRAPS - - IF NOT LIST DAMAGE

CARTON TRAY PACK ____ CARTON-
NUMBER NN1. #3 #4 TOP BOTTOM LINER PADS

o____ PANELINT-
"-;Ll U *LID CO1 NER -

-411 __ ---.... __

S•-4-3--4-,.E~4~-
32, . 33 31,32 33.TM , PE 5MNTS.___
3.33 ....- _--

L A T ELOAD CREPT FO WARD

"421, 4 , 423, 4 1, 432, 4331 WITH 5 S CRAS THE TWO CENTER ROWS
321, 3 2, 323, 3 •1., 332p 333, TIME ELAPSED 5 MINUT 'S.

221, 2: 2, 223, 2 11. 2321 233

SLOAD ;AS RESTl APPED "HE SAM, LOAD CREPT ]ORWARD •LMOST )FF

" TRAY PACKS WE UINSPCTED FA R DAMLA E.

*434 DID NOT FALL 0 T. LI DENT )CCURRE WHEN B TTOM _-

"CARTON 'TRUCK HE PAL ET.
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DAE 3-7-8

.'I 
NO' DTE 3-7-85MAG

CATNTRYPC CATESONY

VEMBEED JC

SEVE STAP --- --- --- --

CARTO -0 TR--AC --- CRO ___

;.124 90 an-- - -- - -- - -- -- a- - -- - -- -a--

1312 98 --- --- ---. --- _ --- --- --

1132 90 - --- --- --- - --

K 143 9 .2 - --.~ -Z-- -- - -- - --- --- -- ---.. '

13 98 --- ---- -- -- --

2133 90 --- --- a ~ _

2134 98 1a --- -- -- --- ----

21-0 -- -- - - --- -

2212 90 -- -- -- -- -

22 - 8-- -- - -

213 90 --- --- an

214 908n an a n

-3 -8-- ----- --- -

--- -- -- --- -- -- --------------- -- -

223 98 aa aa a- n a a ana %r-an

223220
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., DATE: 3-7-85

"TEST TECH. WM

VERIFIE, .JC

UNIT LOAD VIBRATION TEST

IG ACCELERATION 175 CYCLES/MIN. - 30 MIN.

IF OK ---
- SEVEN STRAPS IF NOT LIST DAMAGE

CARTONý TRAY PACK CARTON____
UMBER # -i J2 .. .4 TOP BOTTOM LINER PADS

234 90 ... ',i'S311 90 ... .. -- - - - - - - - - - - - - -__..

312 98 -.- --...- -... --- A

"313 90 --- ...

1 9 ... ..... --- -----

321 98 --- --- ...- -- - ---.....

322 90 --- --- --- --- ---

32 90 --- --- --- -- - - -- - --- - -- --

332 98 --- -- - ---- ---- -- - --- ----- ----

333 90 --- -- -- --

-,,, 3 34 9 8 . . . . . ...

41 - 8 -m-- -- -- --"412 90 --- -.- --. - --- ---

422 98 m - --- --- __

423 90 --- --- --- _m.

-' 424 98 ....--- --- -- ----.....

431 98 NCIPI -- ----- ---- --- ---

432 90 --- ---... ...
--- .----

-- {__ &,- *~'423 90~** - :" ~



DATE: 3-7-85
STEST TECH. WM

VERIFIED JC

UNIT LOAD VIBRATION TEST

IG ACCELERATION 175 CYCLES/MIN. - 30 MIN.

IF OK ---
SEVEN STRAPS IF NOT LIST DAMAGE

" CARTON TRAY PACK CARTON
UMBER # J2, .L4 . TOP BOTTOM LINER PADS

"433 98 --- --- LID

434 90 --- --LG _ LID .. .. .-

E. ENT

"*233 D GE OC(URRED ON SE ND T ST. ,_,_
NO URTHE, DAMA E ON IS T ST.4~~;. 

*431 
IRA 

SC___

•,-

*431 TRA PACKA DAMA E OCCtRRED SECCND TESI WHEN CARTONS

434 BOUICED OlT OF NIT L AD.

--- 

-
-

-2-

* a -.. -

-'4 -- - - - - - - -
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