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-To evaluate the performance of a Cocllapsible

Aluminum Household Container manvfacturea by
Northwest Consolidators, 402 loman Building,
Seattle L, Washington, and determine its ac-

ceptability for Navy use,

1. The aluwdnum household container is struc-
turally sound,

2. Tas load capacity may ve safsly increased
from the ratad 1B00 1bs. (7.5 1lbs. per cu.ft.)
to 3700 lbs. (15 1lbs. per cu.ft.)

3. The aling hooks (lifting lugn) are inadequate
and should not be used for handling purposes,




L.

5.

Prolonged exposure to %-=ther or salt spray
should be avoided.

The roof design precludses tiering of
cortainers,
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INTRUDUCTION

<he Bureau of Supplies and Accounts procursd an experimental lot
of thirty (30) Collapsible Aluminum Household Effects Containers,
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wnich e Melributs

2l Containers to Naval Supply Center, Oakland, California

5 Containers to Naval Supply Depot, Seattls, Washington

1 Containsr to U.S. Naval Swpply Research and ?evelo;mont

Facility, Bayonne, New Jersey

T.e experimental container "ras subjected to a series of accele-
rated laboratory and field tests, designed to simulate all possible
hazards that the contaiper may encounter during warehousing, steve-
doring, and transportation operations, The conclusions and reccm-
mendations in this repo=t are based on the results of 'these tests,

Field activities have been requested to submit operational
usage data on each contairor in actial use. When sufficient data
is accumulavil, it will be evaluated and incorporated in a final

report. '




Proto Neg., No. USKSRIPF 536-5

ASSBGBLED UNIT

Overall Dimensions - 96-1/2" x 71" x 78" high
Shinping Cube - 310 Cubic Peat

Clear Inside Dimensions - 91" x §6* x 71-1/4" high
Cargo Cube - P43 Cubic feet

Tare Woight - 535 1ba,

Skid Height - L*®

Agseendbly Time - 1,5 Man hours

Disassenbly Time - 1,1 Man hours
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Proto Nes. N3, USNSRDF w0221

*NOCKDOFN UNIT

Overall Dimensions - 9o6-1/2" x 71" x 17-1/2%
Shipping Cube - 63.5 Cuwbic feet

Tare Weight ~ 535 1lbs,

CONSTRUCTICN - Drawing No, €C12-2, D.C, Teylor, &{7 lgman Buildines,

Senttle, Wasnington
T hasic construction ¢f the con’ainer consists of corrigatsd alum-
irum siou.. with the corrugations . 87% deep and with a pitch of " E7%, The

unit is assemdled with 3/8" - 15 N.C, steel nuts snd “alts,
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Floor Section ~ Double alumimm corrugated sheets rivetsd rerpen-

dicular to each other, lower shset - .064" thicx, upper sheet - ,032"

thick, Ioose 3/8" plywcod sheet is placed within to act as flooring.

Side Sections - Double alumdnum corrugated shseus, .032" thick,

riveted perpendicular to each o-her,

Roof Section - 3/16" aluminum plate wiveted to .032" corrugatel

aluminum sheet.

Framing - Al framing members are made of alumimm extrusions
and have the following shapes:
Floor Framing - 1-1/4" x 2" x 1-1/L" x 3/16" Z Section
Corne. Posts - 1-1/L" x 2" x 1-1/L4" x 3/16" Z Secticn
Boof Framing -~ 1" x ,-1/4" x 1/8" angle

Side Panel Framing - 1-1/4" x 1-1/4" x 1/8" angle

Skids - Two U" x 2.66" structural aluminumm I beans with 10" x

2-2/2" openings for fork trucks.

Sling Hooks - Four 1" eys bolts, 3/8" shank, x 1ted ‘o “loor

frame membars,

7@.
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METHD OF TEST

l. Determination of Characteristics

a. Weight and Cube

The container was weighed and all pertinent dimension taken to
asce~tain the shipping and cargo cube of the container when fully as-
sembled, as well as the shipping cube when the comtainer is knockdown.

b. Time required for Assembly and Disassembly

The container was assembled and disazsembled by two men using
9/16" box wrenchcsz. ‘lne assemblr time included the unbolting of the
roof from the lower side panels and complete erection of the unit,
Similarly, the disassembly time included the completa dismantling of
the unit, placing the upper side panels into the lower section, ard

bolting the roof on the lower side parnels.

2. Weather Resistance Test

To simulate 2 heavy rain, the comiainer was subjected %o a water
soray from a 1-1/2" fire hose equipped with a fog nozzle, The spray was
directed at the test unit from various directions and angles for & pe:iod
of thirty mimutes. At the concliusion of the test, a side panel was re-

moved and the intericr of the unit Was examined for evidence ol Water

en'b.k.y.
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3. load Test

The container was loaded to its rated capacity of 1800 1bs, with &
well balanced load 8o that shifting was held to a minimm. The deflection

in the floor section was then determined,

L. Handling Test

2. The loaded container was lifted with a 6000 1b, fork *ruck amd
transported approximately 50 feet. Fase of entry of Zcrxs inie openings
in skids was noted.

b. Two Wire slings were placed under tne iloor of Lhe container ad-
jacemt to the skids. The loaded unit was then lifted by a crane. Re-
sistance of the bottom edges of the container to crushing was noted.

ce The conta’‘rr was placed on 6" wod rollers, The test unit was
moved approximately Su ft. on chese rvllers, Particular atsention was

the skids at the fork truck openings.
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paid to the deflectior

. ¥ge Drop Test

One skdd of the t-st unit was rlaced on a 6" x €® timber approximately

§ feei long. The other side of the container was 1if4sd by fork truck and

-

a " x L™ x 18" block was ~laced verticaliy wwder ona curmer. The con-
tainer was exaz ned in thig poeiticn and any undue deflection or wracking

il

noted, The 4" x L" x 187 Mlock was then pulled out from under ihe unit
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2ilcwing ths container to strike the pavement with a fall of 18", This
operution wa2 rzpeaisd bty placing the block under each of the four cor-
serc susesasively, and then repested again using = 4* x L* x 2Ii® block.
4t the sonciusion of the test the floor was examined for further deflsction.

6. Staveloring Test

de Thia test was designei to determine the suitability of the con-
tainsr for stevedoring operstions, It was exposed to simulated condi-
tiens which might be enco\mter?d due to faulty cargo handling equipment,
iwmproper operation t; personneli, or unavoidable circumstances when teing
Joadad on or unloaded from cargo ships. The test was dividsd into thres
parts.

(1) Snub Test - The loaded container was lifted approxi-
wataly 25 ft. ghove the ground by a crane equipped with wire slings,
The “rake of the crane was released and the container lowsced at full
speed until it reached a point approximately 5 feet above ground. At
tiat tims, the brake was “pplied suddenly and the load broughi to o
quick halt. This test was repsated twice,

(2) Irup Test ~ The loaded container was lifted by a
crane equipped with slings to0 a puint 28 " gbove the ground. The bruke

of the craie was released and the test unit dropped freely with the ckids




strilking the concrete pavement squarely. This operation was repsated 2
1ecend tims with the container falling freely from a poin®t 24" above the
ground.

(3) Swiny Test - To simulate a contaimsr striking the ship's
gide during hoisting and loading operatior , tue test unit was held by a
crane gpnrozimately one foot abowe the ground next Yo & substantially
3013d wall: The container was pulled away trom the wall s distance of
spproximately 10 feet with & cable attached te a fork truck snd equippad
with a quick relsase mechanism The release mechanism wss activated und
the contalner was allowed o strike the wall squarely on a sids panel,
The operztion was repeated and the container se held that 1% struck the
wall squerely at a cormer,

At the corclusicn of these tests, the container was examined for
floor dsfleztion and other damage. It was dismantled to determine eass
of disassembly,

4 125¢ overload was added, making a total lead of LOCO 1bs. in
the “ast mit, and tests No. 3 through 6 inclusive were repeated, At
tha conclusion cf the second series of tesis, the corntainer vas re-

examined and ~gain dissssembled and assembled,

SUMMARY. OF TEST RESULTS

1. Assembly and Disassembly

Initial cssembly of the Coll-psible Aluminum Household Effects

Container disclosed that five tolt holes did not line up. These holes

10
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were enlargsd in order that the container could be fully assembled.

Bolting the uppsr and lower side panels together was awkward and time
consumng due tc the small clearance around the bolt hsads. These
bolts are located between the aluminum corrugations and it is necessary
10 use 9/16" box wrenches to effectively turn them. Even tl;en, the

bolts can only be turned less than 90 degre2s at one tims,

2, Weather Besistance

Ths weather resistance test disclosed that a small amcunt of water
.seeped in between the horizontal angles connecting the upper and lower
side panels. This condition is vndesirable if the loaded contaiier is

to be exposed to the elaments for any practical leng.% of tine,

3. Load Test
There was no appreciable deflsction in the floor of the container
when it was loaded, as rated, with 1800 1bs. When the load was in-
creased to 4000 1bs., the maximum deflection in the floor was approxi-
mately 1/4". This deflection is not excessive and the aluminum corru-

gations were not stressed beyond their elastic limit.

ho Handligg
The 1ifting lugs, or sling hooks for this contaimer consist of four

1" eye bolts with 3/8" shanks bolted to the floor framing sections. They

il




could not be tested since one was torn off the contairmer during transit
from ths west coast and another se weakened that it snapped when a
slight force was applied to it. In lieu of the lifting lugs, two wire
slings were placed under the container, parallsl and adjacent to the
skids, and the unit was then lifted ty a crane. Inadditicn to being
lifted by a crane, the Handling Test indicated the loaded unit can be
readily handled by a fork truck or moved a short distance as into the
wings of a ship by wooden rollers.

5. Edge Drop and Stevedoring
The container when loaded either with 1800 lbs. or L4000 lbs, with-

stocd the Edge Drop Test and Stevedoring Tests in an excellent manner,
Toe undt was slightly damaged during these tests, The damage consisted
of minor deformation of corrugations, bendirg of roof corner, etc., and
did not impair the further utilization of the containsr.

At the conclvsion of the tests the container was discassembled, un-
loaded, inspected, and reassembled again without too much difficulty.

Only one bolt could not be replaced.

CONCLUSIONS AND EECOMMENDATIONS

The tests io which the container was subjected indicate that it is

structurally sound. The manufacturer's rated load of 1800 1bs, equals
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spproximately 7.5 loe. per cubic foot. This is a low capcity rating.

Since the containsr is structurally sound and successfully withstood the
tests with a 4000 1.. low., it is recommended that the rated capacity of
this containsr be increased to 15 1lbs. per cubic foot or 3700 lbs.

The eye bolt "sling hooks" ars inadequate for lifting the container
with a crane and sahoculd not b¢ used for that purpose. Instead two wire
slings should be placed under the contairer parallel and adjacent to the
skdds whan the unit is to be 1ifted with a crane. The present sling
hooks might he used to secure the unit to the dck ol a truck, railway
car or ship,

No means are provided in the interior of the container to fasten
household articles ;o the floor or sides, It is recommended that eithe:
bars be welded to the interior corrugations of the side panels or some
other means be provided to secure household articles within the container.
This will require that one side panel be designated and so stenciled that
it be the last pansl bolted to the loaded container and the first panel
unbolted when the container is to be unloaded.

If it is anticipated that the containsrs will be exposed to the
slements for appreciable lengths of time, it is recommended that &
thin gasket be szecured to the ‘'ower framing angle of the upper side
panels. This will provide a tight horizontal joint between side panels,

and eliminate water from entering along that joint. If, however, the




anticipated usage of the container is such that it wili seldom be ex-
posed to the elements, the westher resistance, as presently constructed,
is sufficisnt.

The roof desigr of the container is such thet it precluvdes tiering

of the containsrs, one on another, or placing cf hcavy loads on the roof,
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PURPOSL: Sumation and evaluation of field reports and
recommendations, to determine modifications for
maximum utility of the container in the trans-
portation cf household effects,

CONCLUSION: Minor modification and reinforcement using

- similar materials will permit conformance to
recommendations recsived in field servies
reports,




SUMMATION OF FIELD REPORTS

1, Twenty-nine aontainers were distriovuted about October 1950 to the
Naval Supply Center, Oakland, and the Naval Supply Depot, Seattle,
to be used in normal trunsportation of household effects by common
carrier, The uaing facil%}ies were furnished forms and requested
to supply data for field service evaluation and compilation by
NSKDF,

2o Fiftyenine separate reports have beern received to date covering
twenty-seven of the containers, two have yet to be heard from,
while the thirtieth is on hand in the luboratory, to be held for
further development work,

3¢ Severteen separate suggestions have been tabulated with frequency

of mention as zhowr in Table Ag

Number cof

TABLE A Rscormendations
Additional support required om bottor for S
protection at~inst the forks,
A metal or plyweod plaque to be provided for L
stenciling or attaching shipping identification
and codes,
Stronger bolting or fastening on the opening L
gide, In scme cases the threads stripped
under lcad,
Provide interior fittings to permit siranviz 2

“
i

a
and bracing of a part load, These could k&
straps, bars, strap eyes or sgye olts,

Provide additional bracirg for the top to
support a lead,

o ]
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TABLE A

Furnish g third skid in the center for
additiongl protection of the bottom
gainst damage by fork trucks,

Top pmnel should be furnished in heavier
gange to resist cutting by sharp top loads,

Provide levelimg blocks under flooring to

prevent sprimging, so that bolting will be
easy,

Use standard thread s2 that the bolts are
easlly replaceable from stock bins,

Piace recessed handlec in panels to eliminate
handling hagard in assembly and disassembly,

The bottom partion of the front panel should
be a permsnent part cf the base to pre -t
misaligmment,

*Bolting"® on front panel should be reversed so
that vibration will not locsen the bolts and

drop them out,

Use standard muts and bolts through drilled holes
instead of bolts in tapped holes,

Develop a larger size corntalner cxable of carrye
ing 3 or L rocm®, this container was called a
1# to 2 room rize,

Attach bolts bty a short length of ch

:
'Y

T RN S AT = all o~
Marnish a small container for axecess bolis when

not in uass,

Ple~e a rtad eve on each cormer of the top sc that
vire straps mgy de mun through while loading nd
unloading on shi,board,

Rumber of
Recommendsations

[

Toanty-five ~f *he roports characterized the containers as either

satisfactory, good or eacvellient, Twenty=five of

the reports made no

speciel comment, only riilins {n tre blanks furnished,




5S¢ Some selected comments:

1, On contalnar #3, VWAS, Pensacola, considered the alumimum cone
tainers more satisiactory than plywocd which are frequently
rece’ved from overseas in poor condition, i,s,, the bottom
pulled out and exposing the contents, Out of every fifty
plywood eoemtainers received at Pensacola, approximately cne
is reusable,

2, On container #5, N, Y, Naval Shipyard, Brooklyn, astimates
most shipmen.. of household effects within continental
Uni*~d States are bty moving van, Therefore these containers
were recormended for overseas shipments and consigned only
to naval activities for use in return shipre..ts,

3¢ On container #2L, Il, lorfolk advises the top was daraged,
lege, one oot long cut apparentlv made oy a sharp instrue

mert, o here gy have Loen an ottemt ot rilferasse on this

box car ghi-nent, however, a8 ncthing was reported missing,
the secrnd sxin or inside corr.uzation - have saved ths
gontents,

Lo In i case was vhere gy report of damaoo to the contenls

ne following molificalions avw applled to the desigm 27 .he conwe

I - w iy P PR I I
tadner to accomeiate the most advantaggeous ~odilicaticns recorm

~ - Y . |, - LR R T % 2 T - g < Snlyv.gt
iy An , X aloinus sheot letween R I tons gkiss and awaliet
.
L RO . —~— O R ~ 4 + S +
e ottorm corrmamation for vrtoction wwalinst fore track




2o A .08 sluninum plaque 18¢ x 2L® placed on oue long pmmel to
permit marking with sghi_ping identification and ocodsas,

3, Bolt spevifications changad to [/16" = 1L NC for increased
gtrength, and cne hole per {astening elongateu to allew for
inaccurscies in drilling,

he Two vertical alumimum straps, 1% x 1/8%, psr side, from top
to tottom to permit tieedown of the load,

5. An additional corrugation adaed tc the roof, vel w ana at
right angles to the preszeat corrugation,

€, Top panel fiut sheet increased te ,C6L® alumizum,

7. Two rope handles per panel recessed witiin corsugations to
permit safe handling of paneis,

8. An open top ,032* aluminum box 33%® x 33% x 337 placed in
one cormer t¢ held excess bolts (and nuis) when disassembled,

The modification of this cortairer for overseas transportation

would requirc, as a min'mum, ztiention to redeszign and strengthen~

ing the unit for tiering or loading »n *op, and provisien for
1ifting, such as sling hooks or syes, or some type of lifting lug,

At nresent, NSRDF has a subeprojesi NTCU3=016(a) to develop a

similar container wuitable for cverseas ure,

The gontainers were intendsd for movements within the continertai

Uinited States, However, nine of the containers did manage to move

vy gea tromsportation, These weres

#6 from Norfolk to Puerto Rice
F10 from Oskland to Pearl Harbor
5
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1, 16, 17 from Oakland to Fray 564

#i5, 28 from San Diege to Norfolk (via LST)
#20 y from Norfolk to Guantaiamo Bay and return
#:9 from Nortolk to Gumbtaramo Bay

(a) Appended is 2 shipment history by container number, date,
jestination, weight and corrier,
(b} The revised draing is sppended,

Discus ion '

The ,064* sheet under the bottom between the skids was considered
rneceasary for protection sgainzt scwiiing, Several pictures were
furnished by using facilitles showing gouging and scuffing from
forks., It was noted in the laboratury test comtalner that fifteen
rivets in the bottom had failed sround the corners, This occvrred
teczuse the I beam skids were cut 1% inchee too short ca each ond,
and therefore did not support the Z beam frame sround the bottom,
This was a deviation from the draring, which callied for the skids
to be brought out right to the edge of the container and therefore

supporting the 7 team and the entire pansl load,

The morking plugue shovid also aseist in indicating the front for

Joading and unicadisg,

Bolting size was increased from 3/68f .. 16 NC t7 7/24" - 1i NC to
sccomnodste raqueats for stionger bolting, Some repourts siated
that threads stripped under load when clogsing container, Evi.

dently the mating surfsces were drawr together and one or two

o -
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turns taken by hand on the ovlts, and upon releasing the load the
threads stripped, This condition was probubly aggravated by the
fact that the bolting was not as originally specified, 3/6* =

2i NF being furnished instead of 3/8% = 16 NC, in which case each
individual bolt thread was weaker,

The heavier roof sheet and the extra roof corrugation were covre
sidered desirable for increased durabiiity, should the carrier

attempt to use the cube sbowvs the contalner,

After the initial assembly by Oakland and Seattle, we have no
further reporis on assembly and disassembly, and conclude the

containers were not shipped collapsed,

Appendixs {a) Shipment History

(b) Revimed dreawing
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