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Authorizatien ~ Chief of the Bureau of Supplies and
Accounts letter to Chief of ¥.sel Cperatiens, W4l(PO-4)AGG,
16 Jan 47. N | )
Burpose ~"T;§\inwestigation and test; of two designs of
Steel Virs Pallets for possible acceptance as "Shore Party
Equiﬁment” to bde used in amphibious Wavy Combat supply.

Qonclusions - Final results of all teste included in the

Wavy Standard- Test Procedure For Pallete indicate only limited

acceptabiliity of the Steel Wire Pellet (Relled Expanded Mstal Deck)

for Shore Party Xjuipment use in ccmbat supply.

Ihe Jteel Wire Pallet (Fibreboard Deck) was proven dy the

sama tests to be impractical and not acceptadble for combat supply

due primarily to breakagas of the deck under normal op.-ating
conditions,
The Steel Wire Pallet (Rolled Expanded Metal Deck) was

found to be not satisfaectory for a number of characteristice which

are ccnsidered to be of utmost impurtance in amphidious combat

operaticns, The chief of these is Test $1i, Movement Test, In

S

some instances it may de ascessary to make movemente of pallets
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by emergency meane when regular handling saquipmant is daraged
or not available, Such movements cannot realdily and easily be
made with the present design of the tested stesl wire pallets,
Other major peints wherasin the Steel Wire Pellet [Roll=~ Ixparded
Vetal Deck) 1s not Batisfsctory are tns "Lon-suitadility fcr tiaring
of bagzed gcods'and for, "Reassembly.® Other unsa’isfactory
characteristics are of a comparectively mincr naturs vhen coasidered
for cembat work or are such that thess deficiencies may Yo easily
correcied,

A short gsummary of test conclusions is as followes
Reaults for the Standard ilavy ¥Wccd Pallat are also included ax

a basies for comparisen,
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SUMMARY OF TEST RISULTS

1., Veigat Determin-
ation (Lg"xkg")

2, Loed Capacity
(¥inimum Standard)

3. TMoring adility
P=rcentaze of Bottom
ALrea Top, Dimonsions

4, Suitadbility for
Bacged Geods

5. Overloed Te ¢
(40,000 1bs)

6. Snock Lrading

7. Towing Test
Tme:pported

8. "¢bergan Towing
Suit~bility Tcstl

Y, asscdly Strength

Tegt

10, Racking Test

1i,Yovenent Test

By R-ller Ccopveyer
2y Reollsr Zars

3y Skids

12, ¥atcr pbsorption
% Retention

®eal fcn Frotactive
coatings

13

L

lk.éf}?Iboo?ptiou-Tnst

153,Fi== %esaisinnca

Ltoei .Wite Pnllps

- . O A

Sieal -Wird WAllet 8tandard Nav;

(Rolled Expanded

TFibroborrd ~nck) “ood Pallet .

M:tal Deack)

b5 3/4 lbs 534 1bs 90 te 120 lta
Satisfactory Fot satisfectory Satisfactory
Satisfactory-Not Satisfactory-dot Satisfactcry.

for begged goceds
21% (Jot entirely
s1itahle)

Hot suitable

Pilure
Satisfactory

Sasisfactory
(Conditional)

Satisfactory
(Could b2 imprvd)
Satisfacicery
Savicfactory

£y

Yot Setisfactory
»ot Sntigfactery
not Satisfactory

Satisfactery

Fot 8Satisfactery

Sazisf-cleyy

[+ 4 Ead -
SNLIBLATLLT N

ol

for bagged goods

21% (Mot sntirely 5G% Satisfac~

gui table} tory,
Yot suitable Satisfactory
¥Failurs Satisfactory
ot suitabls Satisfactory

S=ztisfactory Not satisfac-~
(Condi:ional) tory.
S#ilsfactory Setigfactory

(%o1ld ve improved)

Satisfacicry

2
O
[ d

suitadle

Wot sultadble Yot satisfac-

tory.
Nct Satisfactory Satisfactory
Bot Satisfactory Satisfactory

Hot Satisfactery Set!sfactery

Sntisfactery Fet Satig-

factory

Yot S3atisfactcery None

Br.tigfactory Jet Satis~
factory
S5rtisfactory Somawhat re-
glatant,
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ta

16. Sweat Resistance

17. Percentage of
top area

Satisfactory

36

. « Coafficient of Strtic Wood <59

Fricticn

Carton .73

. Coefficiont of 1iding Vocd 42

Friction

» Glue Leading

13, Suitability for
Steel Strapping

9, Suitabiiity for

Carton .05

Satisfactory
(Conditionnl)

Satisfrectory

Stevedoring Operations;

Drep Test

Smash Test

Shiyp Conveyor
Londing Systoms

Satisfactery
Satisfrctory

Satisfactory

20, Intr:nce Possibilities 8 wey

2l. Clernrance fLillowance
for Lift Trucks

22, Flck Up Tca%: -

3y Forr ™ruck

3y Hand Truck

c3. Provizion for Repair

2k, Yesting & Dunnage
Capecity

25. Freight Mumping
Suit-bility

26, Prllet Adnptability

27. Buoyancy Tast
28, Wonarking Test
29, Remswembly Test
30, Unit Cost

Satisfrctory
Satisfactory

8 wny
Satisfactory

2 wey only (can
be correcied te
4w v)

Not satisfactcry

Not antireiyr
srtisfactory

Not sntisfnctory

Fartinlly satias-~
factory

Sinks
spz%rkl '
Not satisfactory

$12.00

a

Satisfactoery

1004
51

. «H%

46
<59

S~ tisfactiory

Satigfaccory

Tot satisfactory
Rot Sutisfactory

Satisf-ctory

g wey
Satisfactory

S2tisfactory

8 woy
Satisfactory

2 way only (ean
e correctad to

L way)

Hot satisfectory

Fot en.ircly
gnlisfactory

Rot eanilsfectory

Partirll: srtis-~

factory

8inks
Snarks

Satisfactory

84y

L
«32

'3

Satiasfactopy
Satisfactory

Satisfactory
Satisfactory

Satisfactory
2 way - Fot
Setisfactory

Satisfactory

2 way only

3 wey only

sit1 gradtory

Not antirely
satisfactory

satisfaotory
Yary
satisfactory

Tioats

" Neils cp~rk

Fot eatisfactory Satisfactory
§12.00  §td.Stx.0at, £2,30
A ..'\

t?{937 3.0

Pros,




RECOIEAQATIONS

It 1z dolieved thnt the sudjact mtter'z;nd photographs
ef this reper: en 8teel Wire Pallets will rrove of inestimadle
valve te Nem1 Officors, Raval Civilians and to designers and
nrmfaciurers &f all pallate, since for the first time =
comprehcasive list of necessrry Haval Pullet characteristics
ere prosanted with actumal evidcnce of the satisfactory meeting or
nor-meeting of such requirements for two samplc types of mallets,

Present dats urgec the retention of the rolled expanded
metal decking for pallzte due to the great strength chnracteristics
vhich ars inherent in sueh design with e miri-um amount of weight,
Although such decic is not idealiy suited for glued unit lesds, the
zrzy other advoninges of this deck ovorshadow tha one dofect. The
presont det>petion of the Steel fire P~1lat (Rolled Expraded Met-1
Teoic) 1198 in tha dasign of its Mottom stiel wire structure which is
233t tc Grmnge by ccencentrated leads ~nd by ecertrin shsering
foorces. Domulflcelent bdeecring surface on thc Dotiom of the pallet
£33 rf700ts {te uscfulness,

T2 major advariege of this peollat cver the Steandard ¥evy
Yood prllet lies in ite somparctive light welent nd the frcl thn:
it hrs antronce vossibilitien of & to & ways instead of the two ways
of the wood rallot,

The Stesl ¥irc ®allet (Rolled Expended Kotal Desk) is

reccarended for 14: o7 we  t-Dillty far use in azpnibliosig comd-t

supply. It fe cspadls of improvod duelgn =nd lacks meetiag of csrt~in
ey ~nrractesistics whicl preaibir cosplet: arprewsl for {atendad

uan ™,  oareful study ef iset results will (ndients whemolo {rproved

- e - Rp——
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design 18 nucessary. Definite recommendntions for any particulsar
design of pallrt fcr amphidious combat service, is ot being nade
nt the present time, perding completion o tests new undsrway on
all t,pes of pnll:sts under Lavy Report Serial No., HT-003~00M,
erntitled, "Pallets, New Developments,”

The Stesl ¥Wire Pallet (Mbr-doard D-ck) is net recommended
for combrt ussge cue to structural defect i: the decking whieh 1s
of insufficisnt strongth tec withstand combat handling,

It is recomzended that additionnl developmental werk ba
accor ‘ishad {n the se~rch for pallets to de used fer amphibieus

combat purpeses,

e m———r— s




S iy o

i}

IXDFX
Teat e, ,1
2

[*ATEENS ;| =

10

11

12

COMPILATION OF TEST ~7SULIS

Weight Dstermination

Load Carucity Minimum Standard (14,000 1be)

Tiering Ability

Suitability for Bagg>d Goods
Overload Test (40,000 1bs)
Shock Loadirg

Towing Test (Pnllot Unsupported)

Tebogenn Towing Suitability Test

Asgenbly Strengih Test

Pncking Test (Rough Hnndlingj
Mov.mont Test

Wrnter .bsorptiocn & Ratantiorn Test
011 Absorptien Zcst

Teet for Protective Comtings

Fire kesistnucs

Sw_nt Resistrnce

Porcentrge of Torv Aroe

Suit~»ility for S::cl 9tmpping Crer-ticns

Fui tadility for Strvedering Cpevotions

Etranca Foeaidbilitiae

flsarance allowarnce for Lift Trucks

Piex Tp Tast
Provision for Fep-ir

¥aating a Dunnage Capacity

PAGE 0.

18

27
30
33
38

bl
80
86
89
35




Teat No. 25 JFrelght Humping Suitability k9

26 Pallet sdaptnbility 171
27 Buoymncy Test 173
28 Sparking Test - 174
29 Ranasscbly Test 175
30 Unit Cost 178

PRFFLCEY

Erch ¢f the two types of pallate were t2ated in nccorianoce
with thae "Navy St-rninrd Tect Procedure for Pnllets.? Additiconal and
extended trats ware instituted on towing and Aragging chnracteriatinceg
for th: purpose of thia investizalion,

Both types of panllets which were tusted ware of a steel
vire fodbricated design manufactured by the "ri~Statc Enginesring
Compony of Washingten, Penngy'wania, The beotiom siructure of both

tyres of pellete wors ~luost identical, The =nin Jiffor.:cc deing

[}

in the p~1lct tops, onc of these Leing of o rolled exparndad ateel

te

type of construction, which, for purpcaes of ident!f:c licn hns
bocn designated as o "Stael :ire Pellst {Belled Expanded Metsl
Deek),® The othor “ueign of pallct hae » fidrztonrd deek. This

A

rellet has Yacao Jaslegnntod fur purrcses of (dsntificuction as a

"Stac]l ¥ire Jmllet (Plbrobeo=d Deck ). ®

A3 = dusis for comparicnn, o~ "Standard ¥ovy Hard ¥Yeod

Trliet® nesemblod wiith drivs screw nalls wis olvan idsutical t.sta

r
Yy
~t
Fopm

M
e d
[»]
(]

teel wire vallats in auch c-oseg n3 (¢t weg Dolicved such

ri felliewn!




—F Ly A

T L e BT To VK (TR Ty T
~ 010-€00- LM ON IWINIS 1D3NCid

TN 3NNOAVE
Ad3Q ANINAOTNIAI] 8 1S3 L

TOOHIS SauoD LIddrs AAVN TR Naaw

Z-—--eXiR 32080RG WoTSUIIET XO6q ,Sa «OTE === . :
. §lrrreccc®ITS TROTIIOA om&-sm wlle °2I0 OIL ===
wsagliéi a3 Qﬂm Xoeqy *wid cﬂ@ﬂoollh
coroncocaceBE IV w0y T0035 .1 AOTRL «9T/T-~-X
Yoonsocc®ITh TPOTIIOA POABUE T 930 «OTC°*==~q
ao!...oozam Puizeeg TeUlPRIIFUOR "2Id o¥9Z!=-~0
-=939%d Puyaveg paqqiy OPTA uf NOTRL «8/T---€

.. .‘.... M .u. ' ” g ﬂa.F -

§§Iﬁ-9 llllll > | @C«H ﬂk
Jg BT3¢ ooeid

. TRe AL L | ke capte

.l#iv,rvi.(fx.(b\- - -

S et A I <A




0

$tusl Wire Palliet (Relled Expanded Wetal Deck)

Thig perllict with compleie Matorisl Liast is indiented on
Photo £7-40, Page _10 . The dack of this pallet 1 a flattoned
oxpanded matrl diamond mesh (Piece $A) and ip bordsrcd with e 1%
MI® edging of 1/16% thick stoel plate (Ploce #E), The diamond mesh
deelgn momsurce 9/16% on the width and 1 3/U" nlong the leng opening
with » netnl width ofi/s" and a thickness of ,260%, Tho deck is
slectrically welded to a serics of steal wiie supporis ,26UF din,
and ,310" dia, (pisces #F and H). The ,310" dda, vire (plece H) is .
welded on tha 1M "U¥ odging (piecs E) at the sides ¢f the 3" overhnng
of ths top deck. ~Flaced parallel ts these wires and epacod 8® apari
at the ceatcr sf tho deck are twe 20U dla, wires (giece F). The
dock is additienally reinforced by six 264" dia, wires {piece F)
placed across tho bottom of the deck in the epposite direction, The
dsck is supportsd vertically by greups of ,310% dia, "U¥ shap~1 wires,
U* wide (piece G} and ,310" dia, "L shaped vires, 2" wide (Pi-ce D)
which ar» weldcd %o the sides of tho .20U" dia, deck support “ires
(Piace P), & groap of twe "U® ehaped and ome *L® shepod wir:s
compirise the feur coraner pests of tho pallet with tive sets of two
7% ghaped wiras com?lating tﬁa remaining vertisnl post supparts on
the center line: of the pnllet. The longitudinal denriag members,
{piace C) compi.3e a group of three ,26M4" Jia, wiree spaced 20" on

centors, The truneverse comprossion members ara ribbed formed 1/¢¢

e

thisck by 3" wids atesel plates (™iece B). four ir numbor mnd plrced en
alternnte csntcrs of 15" and 9®, The entire senstruction is bonded
sorather by 1/47 resistnnce welds rnd finishad with a aprayod
piatoctive ceating of alusinum paint, ™he pallet has an overnll

height of & I/U? and © 3/8" -inimum s;ace betwsen dsek and basze

members, The Aeck dinensiena arc NEY x Ug",
h ]
rl]oe
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Steol Wire Prllet (Fibreboard Deck):

This pnllet with complets Materirl List is indiented on
Fhoto 67-43, Page _32 . The top cf this pallet consists of a solid
Ug* x Us" shaot of fidrebosrd, k2" thick (Fiece I}, Thia sheet 1e
bordered with a 1" " odging of 1/16" thick s%ec. plate (Pilece M),
The deck, through the medium of the eteel edzing (Plece I) is
alaetrically apot wolded to a series of steel wire supporis, ,26u*
dim, rnd J310% din, wircs, The .310" din, wire (Pi-ce N) is welded
on the "U" sdeing ot the sldee of the 3" ovorhang of the tOp.d@ck.
Flaced parrllel (¢ those wires and spaccd on altorunte center
distnnces of 11" ~nd 8% ore four ,204 dia. vires (Plece K). The
dack is ndditionally reirnforced by eix ,26L" dia, wiras (Plec: K)
pleced across tho bottom of the dock in tho opposite direction, ihe
deck is support:é vertiec~lly by croups of .26U* dia, "U" shapad wires,
W' wide (Fleco ©) ~nd 208 lin, "L akevod wires, 2" wide (Pioce F)
wvhichk ars walded te the eides of the ,266 dia, dsck support wiros
{Flccas K)o & group of two "U" ehaped an. one "L" shepcd wires
zoarrisge the feur cornzr posis of the pallet with fiva sats of two
UM ahoped wircs cowmpleting ibho vemaining verticgl poat supports on
the caaisriipes of the vriici, The longitudinal dearing mamhsrs
(Piaca I} compriss ~ group of three wires 204" dla, spaceu W n
width of 4", Thr:oo suen oreups Ar thon sprcod 20" on cecters. The

trangvarse Learins morbers are ridved formad 1/e¥ thick by I® wide

ek

strel plate {Filecs 1), % in mumber nnd arc spaced om altornnte cinter
dfstancos of 1%% end G, The ontire congtruction s fratsasd together
by 1/UT rosistence welds and s finiel-d with » sproyed protectivﬁ
gonting of =lusinum paint. 7The pailet has ~n overall Led,ht of

o2/ and 3 3/8% nintmum apmce betwosn deek and baxe nembers.

~13~
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BALLE? STAEDLED TB8T PROCEIURE RZSULTS
TR §3 - VEIGHT DRTERVIFATION

| Isch compiste pallet il. to Ye weighe and any charscteristics
portaining te ease in handling ars to bde noted.

The weight of 2 pallet is particularly important eince the
nevinnnt’of the pallet welg™t by railroad is charged for at the same
comnddity rates as the matsarial Seinp carried by the pallet, ¥eight
mast aleo te censidered when empty nallets must be shipred dack to the
original mp}alier.

Veizht is alse important from a sersonnel standpoint, It is
frequently necesssry to handle pallets maiually and 1t is difficult for
one maz (o reedily handls & pallet weighing more than 60 pounds., In
some instonces there are isbor union regulsilons which limit the
veight one man can 1ift to thrt walue. Pallets weighins -~core thrn
this amcunt will therefore raquire the use of twr msn with conserusnt
inafficisncies and incronsod costs,

73T CONDITIONS

Pallets were wsighed upon receirt on n "Fairdanks 500 Pound

Capacity Flatfora Seale,® Bach pallet weishod wis oo the LE" x L&" glzs,

RSSULYS

Veights of rall-ts untsr tast were found ts be ae foliewst

Ire - g - - % -
Steal Wire Prllet (Fiiravcard Tmexk' ~ - - - ~ 53 1%s,
Stoel ¥irs Fall=% (Rolled Zxrericd
tal Zwek) o= e =0 3L iy,
U, 8, Savy Stendard Havy ¥ocd Fallet - - - G0 10 120 1=s

.{;

e e st e WM - ol



QONCLUBI NS
" The Steel Yire Pallets indionts winiau= savings of

3% 3/% and 233 pousde over the U, 8, Havy Standard Wood Pellet,
Although tae Bteal Wire Pallet (Rolled Bxpanded Mutal Deck) weighing
» total of 66 3/L 1bs dces not quite meet the suggessted ¥avy ninimun
desired welght of 50 1bs, 1% is difficult to sae hew redesign could
bc effected upon mch.a pall-t withouti sericusly affecting the pr~sont
strength, This pallet wns found te possess toughncss and resiliency,
rnd edeguately protected its load, Any strength reduction to

recomplish further decrense in weight wculd be unlesirndl..,




E Ex . pullet will be tested under a minimum lead. cf
14,000 pounds \mdd static -archousing conditi ns fer a perisd of at
least cne month, except for such pellets as are obvicusly designed for
lighs materisla, tuch as ccrrugated naper pallets, In such cuses, the
ranufacturers recmmendations in :e;;u'd to lcads suitatle fer cre
month's warehouss sterage will be tested, noted and reported uper,
Pellets are to de ccomented upcr. 4 minimm ef two pallets of
every type will de *agted simultarcusly by stackirng thea ¢re orn t2p
ef the other s» thut satisfacteory tlering conditirrs can alsz be
abserved (3ss Tust 3.

A lcad test cf 14,030 prurds hae deen celocted as a starndard

to8t load in accordance - ith the fallowing reascring: &,500 pcuncs is

44

the lnad g=rerselly hundled on pailets ard oriinarily pallets ar

tierel 2ore then four righ for war-h-use svirage when sc loadsd
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| GEMERAL TEST CONDITIONS OF

 TESTY 2- LOAD CAPACITY,  JNgm

. TAST# 3- TIERING us*"*‘! & g
¢t TEST# 4= SUITaBILITY FOR -
| BAGGKT GOQDS.

NAVY SUPPLY CORPS SCHOOL
TEST & DEVELOPMENT DEFT

BAYONNE N U !

PROGECT SERISL NONT-N3-0iQ |

P“O NEG O 23-1 ~AGE \2’1 |
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static warehouse ti>st and the tier was inspected w2ekly for a period
of ene month. At the end of one month tﬁe tler wes hroken down, the
loads removed, »nd the pnllots observed for possidle chan-es, .
The palle's wera tiered a3 followa frem bottcm to tept
Pallet $#1 (Bottem Paliet) - Steel Wirs Pallot (Rolled Xxpanded Motal
Deckj. . Loadsd with 100§ bags cf sager, Tctal load on
peilet ~ 9013 1bs, .
Pallet #2 - Steel Wire Pallet {Fibreboard Deokx) Loaded with 1004 bags
of wugar,. Totrl lomd oo pallet - 7850 1bs, .
Pallet #3 - 8teel WMro Prilct (Rolled Expanded Metal Deck).. Loaded
with crated vegetndl: shortening. Te:nl load on pnllct -
U693 1va,.
Prllct #4 - Steel ¥Wire Pailet (Fidbredorrd Deek) - Londed #ith erated
vegetable shortening. Total load on palles - 23¢9 ldbs, .
Upen completion of the tests.uaing » total lend of Q013
1bs, the pnllaets wers leaded with 8 uniform crntsd lomd of weood boxed
ed~e protectors and n final loed of 15,176 1bs. wns obtrinad ca e~ch
pnll«t, The boxrd edge pretectors wers leaded 12 (o = prllet and th»
tier wes 5 high, . Rwch box weighod 208 its. These tlers were permitted
{o stand for one meaths time ard were then trkon down and the paliets
wars “losoly inspoetcel,

AT TS ¥R MO
R NI SEe WO RS SRR |

Tho fteel Wire Pallet {Rollad fxpanded Metal Deck), Pallet
Loin the tilsr, shown ag the bottom pallet »f Pheto Nezative 28-1,
Pogz 2l . rAnd subjectsd te e load of 9013 1bs, shewed no deformaticn
of $7..c% tunttruction atrer e ons menth periocd of stailc wuwehouse
sior~ £, This prllet maintdned 1ts orliginal sireigth nnd its
Tayeicrl shvoe urdng all phiases of thl-~ tesi,
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Ths 8icel Wire Pallet, Mbreboard Deck, the sacornd pallsd i
from the bettom of the tier, rested sn top of & prllet lomd of baggsd g}
sg=r, This pallet shoved deflections of both top and bettom wires
as indiented in Phote Fegative $#28-7, Page 27 ., Thic defloctien
appeared Juring initlasl tiering operations. Th2 herizontal ,264%
dianeter wiroe an both the deck and the bottum of the pallet mnd the
Tidbbed 1/8% x I® steel plaota on the botuom of tie pallet corformed to
ths shape of the loads ef dagged sugar, The"Fibrebonrd Deck,®
deflociod to a grenter degree where the bottom bags of sugar on the
pnllet were not placed parallel to the deck supporting wires, W¥hen
the lemds wor: removed at the end of one month the pnallet 4id not
return to iis orls nal shape,

It wne algo noted that the Fibroeboard deck ruptured and
cr-cked due to the non-rigidity of the dbngged éaods load, These
cracks appenred along the pallot deck just above, Aand in line with tlhe b
-20L" horizontal wires, The exposed snds of the vertiecal eupport
vwires alao punched taroughr the Fibreboard tep o¢f the »~1llet, Beth of
these conditione are indicated in Photo Wegative #50~2, Page _29 .

Tals failure wae dus to concentration of weight above the supporting
nenbers as is encecuntored with nop~unifermly distrivuted loads,

The upper two pallats shown in Photo Negative #28-1, Page 2]
443 not ahow nny fallurs, In these cases thers wns no damage sirce tnere
wnis not as much weight an tha pallets »nd elaso since the load was
wiifornly Alatributed cver the entire tep of the pnlilet.

It wne alee noticed that when bagged ~cods were used upon
the lower pallcis, and additiennl pallets tiered to form a siack, the
strck would incline in an unsafe manner dus te insufficicnt dsaring ‘
surface cx pallets adjacent to brgged geods, This condi}imn is ?

in"icaved in Pheto Feguiive #28~i: Prgs 21 .
2k -
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Infermation obtained on lnfer lead cnpreity tests when
erch of the two typea of steel wire pallsts wers subjected to totnl
lords of 14,176 1lbs showed thrt the Steel Wire Pnllet (Rolled
#xpended Metal Deck) was satisfactory for such londing over a minjmum
time of one month, It was nlse found tant the §teel Wire . 1llet

(Fibreboard Deck) was not satisfnciory under such londing. Aftor one

waaks time the Mbrevonrd Deeck crncked under th load snd such cracking
sccurred over the supperting wirea of the dock, Cracks and netunl
brenks alse occurred in line wiiin the weod box odizes of tha boxed load
nbove the Pallet, In at least ene cnss, brorknss eof tha dem occurred
sntirely around an area of rpprexinately 18 square inchas and this
plosé was, in effact, "punched out’ and dropped down to t:.c warsheuse
floer, In moving the Presdweod deck p2llat with ~nother pallet “cad
en top, upen complotien of this test, an accident occurred which
caused A spilling of beth leads upon tie wareheuse flucr. Tho fork
truck opersator claimed that the weaksne? Prasdweod dcck prllet started
to give way and that he was unable to lowzr the lead in time to aave it.
Investigation of the pall=t revealced {t %o bdoc in ~n uns~tisirctory
condition with no ~upprort boc.ng afforded by ths droken deck,
CONCLUSIONS

The Stesl Wire Failet {(Relled EBxron? ! Mat~l Deck) ia
aeotisfrctory fer conditione indlcemtad by this losd rmopreity tost,

T™e Steosr Wire Pnllce (Mbrodeard Deck) dene not sntisfr-torily
meet the reaquirement: of the Lo~d fapacity Teast and use of such _=llet
undar such loeding conditions wyul* bde “an,.ercus to wrrahouee pcrsonnel,

Conclusione fer Dot' *yper of Fallete a8 regards "Tlariang
Ability™ and "Suitebility for Beroed Gocds™ chanrved Aurines this test

are repcrtod upen uner Tests 3 and U,
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TE5T ¢3 -~ TIERING ABILITY

STANDARD TEST PROCEDURE

Under Tost $2 loads are to be apnlied t> pallets for
strength tests dut the tiering nbility of tho pallcts is to be notqd
under this Test #3 headingz. A measuremen: is ~1s0 to be made of the
percentage of pallet bearing area in cortact with a load underneath
cempared to the total top area of a pallet, Rocomnendntions are to
be ziven ‘concernirng tiering heighte »ad chservetions ~re to be-nado
concerning tiering conditions enccuntered with varioue comnoﬂitio’,

perticularly dbacged gocds, with aach prlist tested,

T™ho nbility cf a pallet %o bs efsxiciently and safely tiorel

is important in werehcusing ~nd storing and it is believed ths ndove
tost will give inform~“ion in this directioﬁ. The resistance of a
pallet to sliding as ancountered in load shifts in humping opammtions
3f raillway freight cars will normally-be a function of ths percentege
of paliat bearing aren which will be indicated by this test.

TEST CONDITIONS

The test concditions applying tc this tast ars identicexl
with the tes¢ conditione lista’ under Test #2 sinee observations fc»r
this test were made Auring the conductancs of Test $2,

_TEST RESULTS

With both types of Stael Wire Pallets, matisfnctory tiers
wars formed and maintrined ae long as tha bottonms and Aecks of the
pallets woero in comtmct with lewsl, flet, unifor lceds such 2s are
oreountorod with standard sizsad boxod goods,

Wher an attempt was made to tisr doth types of 8tes] Wire
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Pallnge on dagged peode, the results wsre not satisfactory due to
inguifiel ant Lostom Dearing area, Photo Negative $26-1, Prge 21
f11lastented o tich formed alter much shifting of the top layer of
b~gs in cpdor to start with a level surface, Photc was tekaz rfter
0.3 wcathe storage and indieates an unsafe condition for wrshouse
storage; Ths computod perccntage of the dottom nrea to the total nrea
anclouﬁl by the tor Aimensions of the pallet is 21%. This is the srme
Jor doth types of pallets, The percentage of bottom ayesa to top Aren
¢f = Standard Navy Wood Pallat is 59%, Photo Fezative $28-2, Pge &3
f1llustrates the good tiering conditions wiuw dngzod gbode whieh results
fror use of Standard Bavy Wocd Pnllets hnving the highar percentags of
prllet Loitom bearing surfaco compared to top surface.
CQICLTSIONS

Beth types ef Stecl Wire Pnllats ars satisfactery for tiering
con*itionu only where tho loada enrried bclow the prllets are 1-vol,
fl-t, nnd uniform _n.; is the casc with stancd =4 boxsd geods,

Both types cf Ste 1 ¥i.. Pnllets zre not satiafactory few

tiorin, when used with dacged guods, This gs “ue tc insufficient duearine
aten of the Pallst unferstructv.s, Use cH such pallets for daiged

gocds tierins will result in inefficienw and unsnfe wrrebousins prectiice,
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TEST $4 - SIITABILITY FOR BAGGED 500DS

Inch pallet will oe investignted for mutt~bility for use
in prlletising daggod guods, Although Test ¢3 indicates thnt
observeiions will be mads to shovw tiering eftacts on bmpped soods it is
dosired thr¢ in this tost suitable racommandations be made cencernio- the
general sulitsdility of the pnllet for dasged soods palletizing,

Practical experience has indicatod that large opon spncus,

. aither in the top or Yotitom of a pallet will permit baggcd goods to

procject through with possidle injury to the bags dy tha forks of n
11f¢ truck, Shrrp corners and projections srisinc from oansre~]l usacc
end » lccsening of component parts may cnuse injury to orgs if ths
paliet 18 not proparly “esi;mel nnd it i{s dolicved the nbove test will
indicmte Zoneral suitsdility,

T2ST COSDITIONS

Beth the St:cl Wire Prllet (Rolled Ixpandad Metal Deck) and
the Steel Wire Prllut (Fidredonr® Muck) ware loaded with 100 1d Yrngs
cf mupar and were ticrod Dy whrelousce peracancl uadar usual werehcuse
ronfiticns ns inticated By Photc sesative #28~1, Page ) . The
dettom pallset bad the Bolled Brranidad Metal Deck and cnrried a tctal
loed of $013,1bs, The naxt rollet wos the Flbrebcar?d deck type nd |
aarricd a total lond of 780C 1ts.

Tas prover pnllotigation of Yegged poods ordinoily raquireg

the=t the hcitom surface of tho pellet nnve approximately 2/) the

besringe nre- ¢f the top surface of the priset in erde= tial tho br - of

ccots wiill net projfesst through the bSotion part of the pelict an?t in

or?sr toat = fiem base may he provide. for leade which =2y %o ticre?

S

atove, The Iavy Sisndar?t ¥ood Pallst i an oexamyie of - excsllang
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rallet for use in the tlering of bdagsed soode. An examp'c of auch
tierins {8 1llustrated dy Photo Negative $#28-2, Pagae 29,

The percentage of bottom area to top area of an averag: Standard Levy
¥ood Pallet ia 594, The percentage of bottom uren to top arer for
heoth tho Steel Wire Pallet (Fibreboard Deck) and the Stesl Wire ;al}ut,
(Roll.4d Txpanded Metal Deck) is 21%, VYhen tho perzontage is as lcv as
thnt indierted for the pellets under considcration, it ie usuall,
fcund thot the begged goods, belng of a rrther fiuld nanturs, force
themeelves up into rallet openings and otherwisc do not provids =
stebie and uniform l2a4 dletritution, Such was found to ba the cage
for the pnllets being igvestigrtled, Much difficnlty way, snccunt red
in forming : stable ti~r and when th> tier wng fi.ally formed it wae
conlemund as unsafe by the warehbcuse supervisor, Such tior is indi-
ceted by Phote #28-1, Page 21, a close up ~iew of tae ticr is shown
by Fhoto #<8-7, Page 23. 48 mnay bde ascen by th. salargnd riew tho

breged sugco= nrojects down due to the flexibility of th. Flircoboara

Toeck of the vallet and tho doverd sugrr frow o 1omd uniernenth
projecte through ths open botiop spaccs ¢f tho pnliel, This =ozults

irn » 7 ry bad condition when it 18 nocessary itr inscort o ferk truck
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anting surfacce furnishcd by thoe wire

on of the underside of tha paller,
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eabrmittod to a to;nl lond of 7250 peun’=, the Fidroborrd Deck
Led cracked .id hod punched through as inaicated by PL to #50-c,
Page 25, Such crmck=e i.. the palle: ducx wnre e te conceniratod
loading *irectly over the verticel pilicr wirag se - reting the ;cp
from the bou.tc., of the pallet, Th ae vertiesl wireceg cruse n hronk
through of tho dock, due %o the manner of Jcu ing tho slde nf tii:sc
viras to the sides of tus horizontsl 4. ck supp-rt wircs, This
arrangement ~xpcses the ends of oo vort sl wiry ts aect -5 nliren
peint through the dxck,
CCPCLUSICES

Th: Mhrctorrd Deck, ru+ the N 1lcd ZxprAd-d Moun) Teex,
¥ire Type Frliets nre r~t saitni. T uae with hamesA oo Wi
tiering is nacessery, wue prinnc’ y te lack of suffici-nt b -rine

surface in the deslgnm of the nallet cttos, Suict 1act results iz !
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PRST ¢#5 - OVEIZLOAD TEST

STASDARD TEST PRCCIIURE

Zachn pallet shell he irdividually tested for overload
condi*ions vwith s unifcrmly distridbuted load of 40,000 1lbe, ts us
lel? far one Lour,,

I 1< rot delieved pallats #ill nrdiilnarily be sutjectad .o
total lo~nds above 20,000 1lbs, btut in rare iastances it may de
recess ry to stora itams cf grester welght on pallets and this ‘est
is ictendad tc ~ive an indicatica cf cverles” ¢ patilities of tne

palletse,
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{iagpectod for stctursl failures, Ths Stan’rp? Favy Weod Pallet
wes alpc subjsctall to the ewﬂiéiem of this tesi for co:z;parmtivo
purposes,

KISULTS

4 total lomd of LL,800 1bs. was placed on the Stael Wirc Pnllet
(Rclled Bxpandad Metsl Deck) without apprrent signs of failure during
the lording cyele. Thie load remained ox the pallet for approximatoly
#né migvta at walch tins the pallet suddenly colisapsed »nd flattanad
tc the groun ., Inspeciion reavealad that failu.e occurred by the
bending of ,310" é.... verticsal support wiras forming oneo side of the
U shaped vartieni vosta. The dending of these wirses followed cne
genseral ratiern for all the *U¥ posts anﬁ\vas.located nt the low-r
sacuon of the U high wire columns at ihe upnar point cf tengency of
the bend of the "UW section, It was -ppsrcnt fren insuoction that the o
one sids sf the "U® mection bent and feilsd ns » crluzn whereupon the
lond ar? the pnllst dack shifted and cansed the-cther lexs of the "I
celumng to airal ht-n out fron sidewise force instend of bending from
A canpressive ncblion, The w2ide wers all feun? te be intact,
Immination of Yhs asphalt ground surfoece eshewad the irurint of all
the vorticsl vosts tc be similsr and thet the woelznt was re~sonably
iransritted praportionally dowr thron,r e-~ca vertical stringser,

Theo 8trel Wire Pallat (Pibreboard Deck) was londed to £2,400
ibse without indienticns of fajlure, While tha riggers ware loossning
Lo shackies follewing ths placoment of the tuird 11,200 1b lond the
pallat suddenly collapacd nnd flattern~d out c.. the ground, Ixasination
anowe? vhet frilure occurred in -mch tiio same man~cr as tha Steel Yira
Frllet (Folled Zxpandsed Hetal Deck). Sec Photc nesgrtive 07=7w,
s0g8 35  to cbaerve this cenditien =4d nots thot the verticsl .Z0L

3l




CONDITION {v STEEL WIRE
PALLETB POLIOWING TRST#S,
OVERLOAD TERT.

%7 PHOTO NEG.NO. 67974

TEST & DEVELOPMENT EPT.
SAYONNE N..J

PROJECT SERIAL NO.NT-003-010
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dla, wiree formir.> tho ®U® pocts on ons side of ths pallet bent in
opposite diroctions indicating = nonnéhifting affact with that side
of e top deak, Mwo of tlheose "T" posts ware found tc be shernred
wvhore the posts are welded tc the .25l longitudinal boaring bottem
wiras, The asphalt ground surf~ce benesnth the pall~t indiented by
indantations undernoatia the verticel posts th~t the weisht was
rensonntly “4istridutad down thLrough =all the verticsal sirinzers,

It wna noted that tis dircction of un‘erstructure collapsse
wae ideaticrl for botha types of stesl wire pallets. Photo Fegntive
$ 67-7T4 , Para 35 indlcrtes sach failure occurrin: in n Airectien
par-1lel %o the 3% wids metal bctton platas,

The Standard Navy Wood Pallzat londed with ths total lond cof
Ll 500 1ws satisfactorily zainteined this lond for - perioed cof one
heuv, Wien the pallet wrs unleonde® and insvnected, tlore were no signs
¢t failurs, It wes noticed, Lowaver, thot®thare wis n slisht perwenent
comprescion of tke bottom vorrds of tne prnllet indicated b n 1/16"
ex.osure of the hends of the drive screw nails on tant pall:=t eids,
viereng before conduction of thig test, such nailramds were flusih with
thé totton hearde of the pallet,
COECT,USIONS

Both types-ef pallsts re not s~tisfactory for rnd canhet
naintain a load ~f U4 800 1bs, Taa Stasl Wire Prllet (Relled Expanced
Metsl Deck) wns found te Leve more corpressivo atrencth than hrs the
Pidreboard Deck tyne, This condition is atirivuted to the Ifoct that
ths verticel WU® atringer posts .ef ths Rolled Zrpinded Metol Duck
Pnllet 2r: constructed from 310" dia, wires, Thie p.2eents n
conailor-tls differsnce commars? to the 208" Aln, wires utilized
for the MO ¢h-ped post sumportis of the Pidrehcapd Dack Pellet,
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It is to be notod that both Prlliets wors nble 0 malntain n 15,000

1b, lond for n one month stownse period in Test #2 of the Standard
Test Procsdure,

-

The Stantard Novy Wood Pallet nng inficated that £t will

Aletaately meintain n load of 44,200 1be for a preriod of ons hour.
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Beh pallet shall de loeded with a uniform weiht of
spproximately 3,500 pounds, “One side of the pallet shall be lifted
to & height of 2% and then suddenly droppad. Pallet will then be

oxamined for failure or deformation. 3Iach pallet shali be subjecied

te three oflluch drope and a report mede on the con*ition of the pallet.
In ﬁctual practice it {s feund that pnllsts are oftan subjected

iy severe shock yy inexperisnced or careless operstors of materinrls

handling equipment. This test has been devised to indicate emch

pallétu reaction to such sheck loading under =vernge raximun lead.

TBST COXDITIONS

Both the Steel Wire Pallet (Rolled Bxpanded Moisel Deck) nnd
the Steel Wire Pullet ( Pibreboard Deck) werc loaded in a‘normal ware-
Lic183 manner by warehouse personnel with wood “oxes coxt~ining stoel
odge protectors and weighing 208 pounis per Yox, T wel,ht of the
boxes did not permit the warciouse laborers to pick vp ~nd place the
load on the pnllet, It was necessary to push each box on adgn to its
position and then drop the box from its corners nntec the pallet deck.
The two prllets wera loaded to 3330 1lbs eech ond ateel stfapped. The’
londed pallets were then tilted up on one end by fork truck to
approxim:iely 24" high (Ses Phto Negative #40-6, Pace 39 and
dropnad auddenly by bnacking *the fork truck away from the pallct,

This procadure was reveated thrse timea with ench prllet,

RZSULTS

(1) The Stcel Wire Prllet (Prosdwood Deck) cracked sn? bhpoke through

when the first .ox wes dropped to the pellet dock by the yareh.usa

36~
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%hbum aring pallet losding operations. The mpproximato distonce
dooppad Yy the cornar of the tilted dox was 18", Resulting Aamage
ts howe by Fhote $26-4, Page ) . |
| <2)} ‘C Bteel Wire Pnllet (Rolled Expanded Metel Deck) nbsorbed very
weil and vith no damage, the shosk causad by ths Arepping of bdoxee

#

on 1its lack,

(3)‘Yhan the tilted load was Aropped to the ground the Steel Wire
Pallot, {Pitredboard Deck) was found to bde daneged *uo to a brenking
thfmgx the ‘deck of the support wires imnedirtely below the pnllet
deck and rlec a punching throush the deck of the vertical wires
separoting the top end dottom of the pallet, Thie dnmage is inficatod

by Photo 40-3, Pnge U2

(4) The Steel ¥Yire Pallet (Rollad Ixpandad Metrl Deck) when gubmitted

‘¢ the Arop test ahowed no denage or Aeformrtion of ths pallst

g

u structure,

(5) Dnmge resulting from shock conditiovas was nceidentally
dencastrated durin- praparatiens {cr Test #7, "Towing Mast", Such
1llustr~tion (’ damegs 18 :ncluded here az n mattar of informntion ~ad
is indicated Yy Photo #51-kL, Page _EL__. A Steel Wire Fallet (Fidbredosrd
Deck) was loofod with n wirs sirapped 3500 1%, load and thic pallet
aceident~11y tcprled to the greuna from a moving five foot high
trailer f1-t truck durins transport~tion to a venote tost aren, The
Jerd 1landed urside Aown «th the pallet uppersost an? rewultad in
censiderable danage t@® the prllet, Thers was » ceplete broxkege

of thse Fidre-orrd Deck and consideradl. bencing of the wirs under—
siracturs te confcerm tc the shepe of the fallen load, It 1s %2 be

acted thrt the Mbroboerd Dack contridut s no strengsth to the Prllct

,f"‘\

Eirictiure,

4O~
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CONCLUSIONS

(1) ™e Stesl Wire Pnllat (Fidredboard Deck) 1s not suitabdl. for use

vhen wmdnitted to rough treatment or shock loading con?itions duc to
the resultin: dannge to the Fidredoard Deck,

(2) T™ha Stoel Wire Pallet (Kolled Expanfed Motal Deck) i« satisfactory

for use in which normal warahousing srecat~ont or shock londing is
involved, This pnll-t wrs found to ba very rosiliesnt to svzh lo~ding
and could vory well nsbsgort sacck Aamags without injury to the pallet

load or to the rallet.




TEST ( ICVISG TEST - UNGUPRORIZD

STAILRD TEST PROCIDUR

Zrek pallst ghall de testoed for $¢. crpndility for boln:
Ar-szed on send, wood, concreis, ant aarth for o ninirus dlatence of
300 faot whilc unifor~ly loaded by = wolght of eprroxiratel; 3,530
pounds, Drageing shnll De by nemns of a érez hock, ns utlliged for

Stendars ¥avy ¥Woord ;o1lats, or ty c~bles nttackad to gneh pallc

or

Reports shell be made in reassr’ to th successful paselns of such %

y eoen prllet without excess fisvortion or failur: of the m-llot

The above taogt heg Losn Aevised to indierte guigemt1d
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the cable wes wrspped »rouni the niddls strinzars separnting the boitem
fwem the t2p of the p-llet mnc thon to the erierpillar iractor,
The type of test grounds over whica ithe pnllets were towed
were of thro. i(ypos ae follewns
1) 4 300 *t, mn sver & levsl, 'cmr;e pravel, roef, -
2) A 600 £% run over sand and 3o0ft dirt which iaeluded
elicht up and Jerm grades sud £ shap right angls turn
nt smters edge on A Losach, |
) &u 1100 £t ron over rough courss of vrrying slopss
and inciinations composed of “rush, logs, wecds, stones
up Lo 12¥ in di~meter, woolsn dsbris, old concrete
found~tiens end tall grage, several ditashes about |
three fgst deep and four fest wide, = sharp slers sdout
3 feet uigh, a threo lndred foot lenath of cinder romd,
and <2 richt angle turra,
RESULTS e
1} The botten atricturs asf oth trpes of pallets showed
considerable woasr gfter bheing Jiugped over the 300 £¢ run of course
cravel road, The ,204" dia, prllst bottom wives, in contact with the
rond were found to have besn ground down to ,1538" thickness where thege
i
wires crogsed the vertioal sﬁpport wires. It is estimated that a
rontinuaticn of thias test for anctier 300 f£% would have caused complete
ccllizmac »f thw boiton portiahs of the pallet, It was nlso foun” that
the towine eabia perm-‘_.amly.bezat the verticel ,2bL® cornar BUppord
wires whore the catle was mass.d »rrmund ihe reay of the palle'f;@, The
wol'e bondir;g: the vertic.l wires to ths deck AL net break apart,
;hato $li0~2, Prge U] 1ulertes the position of thoe e-hla during
Apnpreing ~Torat’oan and Annngs resultin: to ¢ mnap wiras,

Bl 20 1ad
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2) Bo serisas dannge rosmlied to ths pallsts vhen they ware
tows® ovar srnd, néts earth, and mud, Buch towl.g conditions ars
infented by Photo $42-3, Page U9 . This test waa coaducted with the
ground thorouéxly saturated after a heard rain, In parts of the test
course mad cenditions existed end this mud cekc! 1teslf between the
taj an® botton mevbers of the perllet, The prllet was dragged with the
3" wife motal plates on the bottum cf the pallet at risht angles to
the Adrection of travel ms indicated in Photo $U2-3, Page 49 ,

Photo 42-0, Pago 50 in?icates condition cf prnllot upon completion
of this part of the test, It may bde noted that the 3 wids matal
pintes offer resistance when dragzced in the indicated mannsr and
are distorted but have not failed, (Later tests over rougher ground
showed feilure of such ﬂezﬁ’bars whon these plates were not placed in
the direction of traval), Severnl large stoncs ware alse found
firniy wedzed in the pallets understructure,

3} The Steel Wire Pallct (™ breboard Deck) wos first tow:d
over the rough 1100 ft course, Durin. this run the 3" wide plaiss
en the bottom of .ae prllet were dragged in the Airection of pnllat

travel, The Preadwood Deck of the paliet Aid not rupture during this

test run end the pallot did not overturn auring the run,. Fhoto #51~7,

Page #] 1indicotes conditlons jusi before corpletior of this teet while

pé.l’l.et was being towed nlons tha cinder roand,. Barth, weeds nnd fehris
may be noticed unfer the pallet, 8Such dedris is better suuwn ir Photo
$51-8, Pagc 52 which was trkon upon complotion of thie test rua.
Photo #51-9, Page 53 is another view of tho aame pallet shown in
Photo 5i-8, Pago K2 . but taiken nfiar ycomowal of dedris te Indicate

prllet demrge., Severe Aigtortion of the botiom siructure is apparent,

however, it is particularly lmportant to nots thmt the vartical support

%'..
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vires separating the bottor from the top of the p-llot wers oniy
slightly bout. Yhen this pallat wus lowared to the ground tzers was
no Aiffionlty encouritersed in inserting the‘forks of a 1ift truck into
the pallet, aor of Liftins sh: prllet from the ound dy me~ns of the
fory trmek, Photo 51-9, Page 51 also shows a loosening of stecl
strppin: Vhieh ocmrred Aurin. this teet,

) Since tho undor strusturc of both typos of pallots are
identierl 1t was docidod to contuct the towincs teat over rough terrain
for the Stesl ¥ire Prllat (Rolle”? Expa~ =4 Motal Dock) with the 3" wide
motal plates across the Air-ction of trrvel in crier to prav&de.a
cenmperigon <ith the proviovs test whore thesz2 plntes woro plncad and
pulled in the Airoction of travcl, This pallet towed satisfrctorily
tor epproxirately 500 ft as inicnted dy Proto #51-010, Pove 88
trken after 450 ft and moving up-hill. This phof indicates a Ai¢qsing
in effect of the crosswise 3" wide botten plates by condition of the
ground aver which it is trrvelirz, At approximntely th: 5CG0 £ point
the pallet overturned when ettempting to croses a 3 ft Asop “ltch whic.
contnined large rocks. FPhotc 51-11 Pepe %6 inticntcs the condition
of tho pallot at.this point shortly nfiar tensicn had bcen npplied in
an effort to richt the prllet, Towin. with the 3" ptl-tes crosswise
to the diractien of troval crused conalcderatle Alstortion ond feiiure
of tho bettom structure, It mmy be obssrved thnt undor ri.ftins vension
the welds for the center vertical su.poort wiras onve way at tha
Juncture to the metal ‘eck. 4&fter the welds At thc center saction cave
way it was necosacry to ‘uny the mnllet in such confition Approxinalal
an »74ition~]l RO0 f£{ with the end resmltis ns shown in Fhotes Bi~1Z,
Prpe 5 and 51-13, Prge S5 . Fo attompl wes mada to - ve Jho opallot

sfiap initi-l failurs by tsk?i- prrticulnar care in hactlin, ns .t wne

ﬁskﬂ
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EXPAYLED MBTAL DECK PALLET
BRIEG DRAGGED OVER ROUGH
TEERAIN FOR TOWING TEST
(MSUPRRTED ) ¥ITH 3FWLLE {;
BOTTON PLATES 90° TO TRA- ™
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believed such cenditions woul?d not bo representative of actual combat
harndling,

5) In order to obtain comparative data, a Standard Nnvy food
Pallet with rn identic/l lord was rlso tcwed unsupperted over the s-me
test coursc, Thc bottom boards of the pallet werc positioned with their
loneth along the direction of travel snd the towing cable wns paceed in
back of the niddle stringer member, After being towed rpproximntely
600 ft several cf the bottom doards broke locss when the pallet wns
drageod up An incline ms iZnficeted by Photo #51-14, Froe g0 . It
wes noted that only three of the drive serew nalls pulled out of ths
strincers,. In ~ll other casce the nalls held and the botiom boards
tore off cver the hends of the nails, In crder to drag: the p~llet over
the remninfer of the tecst course it wns necessnry to wrnp the towing
catle around the lond s indieated in Prheto #51-24, rage'ég__. which
also indicates the reughn:oss of thc sround traverse?,- The tottom “o-rds
were compfetely separated fron the strincers at thc comoletion of this
run and the pellet was riding upon its strincers as shown »y Photo
51-22, Frgs 62 .
CONCLUSIONS

The Tests conducted on both the Stecel Wire fallet (Flbrabonrd
Dock) and the Steel Wire Pallet (Rolled Expanced Moi~i Deck) incdleate
thet both of such pellets may be drageod nominal “istnanees over rouch
fFround without scrious demasc to pnllet or lond providing the 3" wido
netel plortes on the bottem oF the palle’ aro placed with their lensth
{n the dirzctirn o1 trevsl, . h memher: vhen A-~rod in tils positien
earve ns runncrs ziving o asiable beerite support. When the pallets nre
tawe’ having thesa 3" wide pi-tes wita thelir Lencth at richt =ngles to

the Myoutisn of tosvel, resiethace of the pallet to novement le
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iner.~sed nnd ~fanape to the pallet will result,

7o underneath structure of both typos of prllets, which is
mrinly conposed of steol wires, does not offer much rosistance to soft
obstructinz matter such ~& snnd or md, The pallete ten® to sink in
such mnterinl up to the deek level and the understructure merely plows
throu~h the undersurface without considerable rasistanee,

3oth types ef prllets testsd for towing shar~cteristics,
unsuppcrte . prevel tc “e¢ supcrier %o the Favy Standard Wood Pallet
under the g~~n testz, However, both types of pallasts could de
stren,-thened for towing unsupported if such a characteristic is of
prinary importrnce, Considerine the abuslve trastment to which the
pallets wereo subjected in this tect, it is surprisins thst they atocgd
up unfer such treatment as well as they Aid, In emergencice thess
prllets cen “e sntisfactorily Fre;~:d unsuppeorted for distonces of nt

lerst = thousand feet over reuch grount providing the Yotten plates
~rc in line with the direction of travel and neot =osswisze to the

directicen of travel,
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Xech pailat shall be tested for its capabilily .. being dragged
over earth ﬁy toboggans of doth the finger type and the solid bottom
type for a distance of at least 300 feet while under a uniform load
of anproxinatsly 3,500 1lbs.

This pallet teet is necessery in order that applicability for
such movemect under adverse conditions may be demonstrate:,

TEST CCIDITIONS

Palletized loads weighing 7,500 1bs., were steel etranped to
both tynes of pallete _~d the mallets were loaded upon the toboggans.
Two tymes of t.,vogeans .ore used as follows:

1) Fork Type Pallet Tobogean - As shown by Photo 67-08,

Page 65, This pallet toboggan consists of an ~pturned steel prow

54" wide, to which two steel runneres are attached, a steel channel
rear %owing bar, and two towing cadles, the *otal waishing 1235 los,
This toboggan wes Jesigned orizinally for the Wavy Standard Wood Paliet

and is lcaded by insertinz the ~unners by hand as far as possible into

S

the 6" side spaces betwe n the botrvom veards of the standard gallet.

The rear towing bar ig then lifted over the load and nlsced aga.inst

the rear of the pallet, The towing cables are attached to tl. pric

nyd
1.

mover and as the prime mover moves forward, the pallet load is draw

7t

into position onto the prow of the %-boggan, To remove the tobogran

from the pallel the towing cables are sliackened permitiing the

A

ralsing ~f the rear towing bar over the lcad and plased on the lcad

$

$

above the prcs, Then w3 the r ime mover ia mcved forward, the

e
2

toboggan i@ drawn from “eneaih the vallet, This typs of pallet

64
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tobo, en 18 chown :A~rded in the richt hand aida o0¢ Pheto UO-7, Pore 47 .

. {. -

[

At in?icated by Phote 67-75, Page 68 , tho S-11d 3otto-
Todogean consists of = solid botium steel ahest of 16 ~ua~e (06"
thickncse), 5 faot 9 inches lon~ by 4 feet 13 irnches wide with
lé'xlé”xl/é' nagle {ron alen,” tiie sides, & loadin, “ar ig nttache”
toc two towins cedlex. This tebogan weighe 135 pounde, The %0 -an
is nornally losded by imsertins the roer ond of the to%c ,n under
the forward ond of the pallct, th: lording “ar is 11£tad “-~ck ¢vor ths
load ~nd plecat nsainst the rear ~f tae pnllct, The tcwin- c~"les
are thon attnched to the prime mover and ~g the priie =cwsr novss fcrward
the p~llet is drrwn onto ths tc™c--~n, Two stops l.crt 1 oa h“ith sides
cf the re=r end of the tcho~> nn %eop the lc~"ins H°r fr-~+ “rrwin- the

lord tuo frr ferwnrd, In order to unlcar, the towlr, cales ars

sl ckaned per~ittin~ the r-isin -

of the 1cn?'rn - “ar over the pallot

and placios s ninst tho forw-r? 2’ c*® the p 1l-¢,

Thea es the pri

mever movig forwerd, the leoAin - Yoy fereeg the prllat of f th: tchc~eo,

Both tyree ol pnllote were lo~ded on tha tobr ~ns an’ W&orn

3} An 1130 foot tiat ccurse of wvaryincs slopos ans
fnclinaticone cores-d of “rush, 1c.3, tall rras,
stoerog up te 12 i-ches i *inseter =« wuo' iocria,
This course nlsce L~luicd govorel 4 cones ronnin,
iranevoresly oTeut 3 fu doop cnt LTt owitl, s oshery
el onvect 2 fL T, Y opi nt el tiera o moa
303 £5 lanctl 7 ocins v rom




e) 0¥ ON 93N OLOHd
010-€00- LN ON . lu.m.m{wu#oaa
C'N 3NNOAVYY
1d3C LNIWSOIIA3Q R 1S3

- TO0HDS SdHOD A1ddNS AAVNY

\J;

RN A0

" s e A,

Wirsi B0 8l D0%tE

- L ERA
HRIR OWZVYY SXFPIVE SMEe TERE S SRy

-y

B L X GRS RS R X JU o

- €00 b ol gy - .I".KL

(o

SN TS

]
D

&.
H

I A R Y AT T e 6 A MRS s ST




8 A0vd 3 ON OIN_O10Hd
O10-€00- L™ 'ON Ixiy3s 133M0ud
TN 3NNOAVE
1430 LNIAGSCTIIAZAQ R 1534

TO0HD

-

S SdY0D> X1ddnS AN

{*SSVA ‘WIHDATH
cavi DATIMIVE €,1IV 1€ QEASTREAL OL0d)

NVOD09DI 341 ®LIDG ATI08




RESULTS

Consideradle Aifficul.y wes experienced in a.t mpiing t¢ lesd
the Steel Wire B.llets on the solid bottom type tobosesn., The side
edges of the bdoxed loud, overhenering the psllst hy rprroximetely 3/8"
wguld catch un the ton of the leading bar stope of the tcboggsn and
would wrevent further loading. Much time was consumed in exactly liring
up the load to overcoms thie situstion., In this respect the tobuggan
is at fault snd not the vpa’lex,

Th~ palles tcston m~vhers ¢f ,26L" dia, wires at right angles
to the 3" wide nlatss Alcd net perr't the selild tohogzan to slide under
the vallet wien the toving cavies were pulled forwsrd, Wher the loacdlugz
Bar atterm . od ‘o gush th: wallet ferward thase eross wizres would jow
againet ti: «ive of try tsboggan and prohibit the siidiae of tae
tobeeggan unier ths vrilet, After fallure of severnl gtiernts to lo:d
the tobogzgen by talc methed the pellets were lifsed 0y ferk tvmek and
lowersd ontc tne tobogzen, Ne difficulty of such nature wo~ experispced
when leading tne finger type toboggan. Fhoto #40~], Fage 6] indiseted
the 8teel Wire Pallet, Rolled Expcnded Metml Dack ilvaded on the 80lid
Rettem tobeggan in the toraground and tge Stecl Wire Pallet { Fihrevoard
Deck).lorded on ths Faé& fyne toboggan in the dbeckground., 353k pellele
ware io:ded with 3500 lbs of =naterial. AL tha eompletion of tha 300 ft
ran gvar the cosras grrvel road the scglid bdotten toboggan was worn
through in areas whcrs the lead ywas treansmitted tireugh the voptisnl
gipport wires cf the pallet, Photo #iig~-H, Page _J0 , inticates the
vype of ground ever whieh the tobogzarn was pailled »nd ~lao chs cscaditica
of the pallet upen complsatioz of taiwe tsst run, Chnlk circled areas
indiraie slthar heles worn 2)«ar threugh th> tebopzean or nlmest through.

¥hers t@dbggern wrt eptirely worn through, the bdctionm wires of the nallet
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were #f courss mubnicted t& ~>rraive acuvion; Tha FdFasiva neturs 8f
this type of surface is «iomrrly illustr~ted mleé by the ianwnerqbla
sccatches appearing on the underside of the tobogran, sone &f whick
ars quita desp,

The York type t¥bogegan at the coaclusion of this test rur ahbwed |
r2sults of sbrasive action but this tyve of toboggaa ecould stond
considerebly mere of such puinishkmnent than could the selid bottom
toooggnn due to the inercased thickness of the bettorn.

Utilisgingz tho sn.> léads and the srme toragrraz tha next tost
wag cénducted over 1500 £t of send, loose dirt, and sendy hemch, The
start of this test is shown in Phete ,12-2, Page 72 - . Photo #l2-5, -
Page 13 _ was tricon midway circugh this test with iue tobbggmn rs near
to the water's edge as pos:ihl: wiinout dogging dewn the towing
catarpillar tractsr. It will be noted in Punto #42-5, Prwe (3 ruat
a conslierable quantity of rand had piled up in front of the secc-.4d
tobeggan which was of the ferk type, Prcli~faary ideas were thst this
wduld be a dissdvantage due f.é tke increosed drey dut _m:méa.ical
ex?erience proved this to 2e a decided ndv~ntage whon ~ovin: cvar
vough terrain, Uuder such cenditiens wien a large rock or block of
concrete or other odstruction was eneeuitered dircctly in the path of
the tobogran it was four. ' that a portion of the sand or enrth ia fédnt
of t' 2 tohoggan would fill in arcund the obstruction and such f£ill ,
would enable the pallet to pass over the obstruction vith very little

difficnlty, Photo #l2-1; Page ¥ shows water edge conditiona and

ARl o, e

turr cadius vith pallsets @n toboggnns: Fhote $1:2-7; Prse 795

indisates todoggans on gra’e i-nding fronm deach: During the 1500 £%
run over the sand daach the prow of the soli¢ tohogunr flattaned

@ and the losdi:g bdar teat the rear of the tcbégse= ©p Au: to the CG
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le~4 voing slightly forward of the loadirnz bar, T.is fallure wre
strictly a tobog:an feilure and was in no way tie foult of the pnllet,
Fo sppraciabls de ge v¢ the pallate resulted from this rua,

Tho final tasts on the Stenl Wire P-llats lomdad on the
tedogzans were conducted over ths 1100 ft rough course. A portion of
which i shown dy Photo ©1-5, Pree _J7 . Thls course wns tho enze
coursé used for Test $7 (Tewing Test-Unsunvorted) and typicel picturas
1llustrating euch course may be observod in Photos 51-7, Page 31 ,
Photo 51-10, Puge §§ ., Photo 51-11, Prza 56, Paoto 51-14, Paze 60 ,
and Photo 51-2k, Page 61 , fo- euch test., Both pellets corpleted
tcat course $#3 without serious dnmage to the pallst conetruction and
trece pnllets mpoanr srils ~ctory for such usse, On th:is teat run, howees:
it wae fourd that the -slid hottoa tedoz ~n fniled by haviars tue
inclined provw fl~tten ut in iii. sno ~anner as thet observed on the
previeus run, It was nlse feund that the towiny bars oI both tcboggnns
vant slightly the re~r ,2ul" din, v =ticesl wirea of tha vall-ta during
thts run.

CONCLUSIONS

Results of tnis experimeat indicate th-t tha pallets undsr
teast ar> sufficiently designed in strength recuire-ents to periurm
their fund ion unde:r the todegaan rethod cof trmpsportation for distances
of at lesst 3000 ft. XNo approcinbie damage wns discernable upon closs
inepec - ... . ter such travel and it appears pallets wculd be satisfactory
over aonsiderably lspnger distrnces, It is bdallaved, Lowev:r, that a
considerzble munber of ehinyes ceul’ Le o442 in the todog ans to
irpreve operatien and to poevido fer centingenciag possidle L.
operatien over rongh terrmin., MrIZiculilss wrth toboggrn: were

cfirned whigh we~a liegted in previcir teal3 e ! Dogenia by the
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Marine Corps in *he Test Report $512 (Fallet Toboggans, Lifting Frames,
and Jallets) of the Marins Corps Rquipsent Board, Marize Barracks, |

Juantico, Virgimia, dated 13 March 1947,

Joth types of toboggans were specifically designed for tha Navy
S¢anderd Yood Fallet vhere the practicelly uniform bottow bearing aree
of the pellet gives support to the toboggan. Such suppsrt is not
obtainsd when the Steel Wire Tvpe Pallet is loaded on the toboggan
sincs the load is tranesitted primarily through the vertisal ,264"
suppoit vwires separating the top froe t-~ bottom of the sallet,
Photo 40-5, Page 70 indicates one result of such transmittal,
Qont lnued dragging over rough terrain would tend to have solid

odstructions cave in the toboggan im such areas where the tcoboggan

- bottom s not supported by ths load., The prow of the solid bottom

tobogean wiil not maintain its angle of inclination during normal
overations and flattens out. Present design >f such todoggans should
Te changed to strensthen these units for combat usage.

Ths design cf the pallets, with one exception, appear to be
satizfactory {or towing on tobogeans, It is recomnended that the 3”
wide mstal strins »s extended the full width of the pallet instead of
merelr to the first of the three vires on the ands cf the pallets,
Such plates should alsc be placed on the extreme bottom of the pallet
instead of above tne bcttom wires cince considerable difficalty is
enccuntered when trying tc load wire type rallets upen the solid
“ottom tcboggan. Thisz difficulty 15 caused dDy the fouling of the
bottom vwires upon the edge of the todoggsn then the pallet is pulled
avoard the todeggan in a Adirecticn parallel toc .he ™ wide plates.
Such bottom wires are at right a zles tc the edge of the todoggan
and successively ‘am against such sdge vhen the pallet is hauled aboard,

~78~




Proviaions rust be ~nade in tis desiyon or tie walict co thet it nny
he leated aboard r tobog,an from any of tho four aif:-8 of the prllat
without foulire Aifficulty.

Usirz th: present sclid botten tobcsrna it was necessary &0
load the vire trpe pallets by placing abcard the torogenn using a
fork 1ift truer, This leading method Aofs ts ene c¢f the vrisary

functions < s tebogi~n ussd for co-d~t purnoscs.
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Bach psllet shall be tested for handling under awkward
gopditions. due of theose tests shall consist of an upside down
a8t whereln 4 leed of 3,50C pounda secured to & pailet by strapping
sball be earriad in an upeids dewn position for a horizontal distance
of 3C feel.

The purpose of this tost is to demonstrate the suitability of

& pallet to withstand sovere conditione which are oceasionally encounts:ed.

it aleo provides information on the strength of the pallet aand poesivle
points of paliet failure, '
EST COMDITIONS

Both types of Steel Wire Pallets wero leaded with 3,500 lbvs
ei stosl waterlal in bexes, and were wire strapped, The pallets were
trez submisied to the following conditiors of awkward handling te
dotermine strength of aeeémolyt

a) Loaded pallets were rolled over and were then picikef
bottom side up by fork itruck and moved a horizortal distance of 20 fts

b) Loaded pallcs were maneuvered into different positions
by inserting the forks of the fork 1ift truck under the correr of the
paliet and inchirg the pallet along. This procedure was also followed
with pailete loaded with odd shape squipment in order to eliminate
the reinforcemert provided the deck by o flat load,

¢) Loaded pallets were cimulatud being pushod into fiaal
L -81tion by meane of tha forks of ¢ ferk trucke TheStandard Navy
Wood Fallet was subjected to the same conditions of this test to
ebtain compargtive resulte.
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RESULTS

Both type= of Steel Wire Pallets reacted satisfa~torily when
submittad to the upside down test, As indicated by Phetoes U0-O,
Page 82 aud 42-12, Page 83, both ths boitom wirgs ané the 3* wide
steel platag cf the vottom of ths pallets showed slight bending due to
the suspended load of 3,500 lbe, EHewever, when returnsd to normal
position the bottom structure very ciosely retirned to i¢s criginal
shapa, Ho damage to the pallet decks resulted from ths pickup. %Tho
wvelds bonding the deck of the pallat to its supmort did not dreak
erart, The pallets ware carrisd in the upside down position for a

digtange of 20 feet,

Whon ths forke of a fcrk truck wers used t¢ tilt ur one end

of tae Steel Wire Pallet (Fibredoard Deck) with the rallst ioafed with

& finger tyne pallet toboggan walighing 125 1»3, and an indeavor made

to inch the pellet forward ond backward, it wes found that the forke
pierced the deck of the pallet., Such picrcing was due to the non-
unifora diatribution of the load which did not perrii reinfercing of

the pallot deck by the lcad, The results of such test are iliustrated
by Paoto 5(~1, Page 84, Such msthcd of movement occurs in warehouse
matopials aendling, With both types of Steel Wire Pallete submitted te
such tes%: it was found that the pallets with a 3,500 1d lonéd were

engily inched along over a concrete wareaouse floor .id althon, the
underneath astructure of the pallets tend-d to dig in when pushed forward,

the physical strucinr: was nct impaired, If, however, the forks of

L e N 3R

the fork truck are usod to push agalnst the vartical support wires,
separ-ting tha Sottem from the ‘top o the pallet, such wires wera

found te bend ~s indicated by ihe 1oft pallet corner shown by

~31~
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Photograph 43-12, Page 83. The Standard Navy Wadd Pallet vas adle
to pass all copditiens of thio test without azjarent signs of 4rmmge
to i%s structure, |
L0 CLUS JOITS

The Gteel Wire Pallet (Bollsd ¥xpanded Mstal Deck) il

antisfactory for awkward handling conditiens.

The G4eel Wire Fallat (Fidbredosrd Deck) is mot satiefactory
for avkward hendling copdifionc due to rupturs of the pallet deck
under certain handling comditions,

The underneath structure of doth tynes of pallets are similar
and beiig formed mainly of 264" dis, stesl wires, have the flsxidilisy
anl elesticity to absord shook, peruitting the returr of the plvlia‘l
structure o original shape if the shock load is uniformly distriduted.
Jhea conceptrated 3trses ie applied to lndividual members of the
underneath structure, such mesders may dend, dut usually such bending

iz nov seraroiy detrimental to palle$ operations.
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TROT? $10 ~ RCGXING TEST

Mok pellet {2 to de dropped in an unloaded condition
directly on one coraer, on the flat, and alsc upon one side, from a
beight of ten foed to s concrete floor in order to determine the
akiliy of the pallet to withstand racking.

The purposs of this test is to determine the rosistance of
sach pullet to rough handiing. It has been found that n :consldmredie
portion c¢f damage occurring to pallets is the resul: of manual handling
of the espty pallets. When a pallet falls or i¢ dropoed from a stack
of ewpties 1t invariadly drops on its corner and rac.e, or tends to
distort from a rectansler to an oblique parallelogrem figure, If a
pallet is net cesigned to safely sbsorb sich shocks, maintenance costs
may b high, Occurrence of such conditicns are common in stevedoring
snd general supply depot work. This test 1s devised to give en
irdication of reaction tc such rouga aandling.

TIST COXTITIONS

One empty pallet of aach type was tlaced on tor ¢f A palletized
tier in a warehcuse raving » concrete flocr, 7This tier wrs ten feot
nigh. The pallets were dropred from the ter of the tiar to the
concrets flocr, A tctal of thuice “rovs was .ccomplished on eich type
rollet, The palletr wwre positicned sc as tc lan? successively on orne
cornar, on the Ilat, and on one side, The amount of r.ck was
determined dy tha difference in measirements of the pallet dinzcnal
diq-enginas, $ich ‘imersions were chtained doth b-fore and =fter tae
drov, In order to coteln - bas.s of comparison, a Sten’~rd 4a" x Leg°

Favy ¥Wcod Pellet was sudjected to ‘he ssme tasts,

~Bo~
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SULTS

Tagt results indicmted that when ‘he Steel Wirs Pallat
{Rolled ZTxpandcd Metal Dack) was Aroprad on one corner, the decking
at the corner bYent over the 7' overhang distnnce to tho vertical
supoorts, The 1" "UM af:in. also broke open at the point of imp-ct
but welds Aid not part. This damnge is cf a minor nature, There wns
no sporeciable difference in tha dingoznl measirements before and after
the drop. On the other two drops this pellst showed nc¢ demnge. .

WYaen the Steel Wire Pallet {Fidreloard Dack) was dropoed on
one corner, this corner bant over the 3" distance of tie overhang of the
decr: to the vertical QupportS. The top deck in the zen~ral area of
impact nlso crocked and broke up., On tha opvosite side cf the point
of impact the Fibdreboard Deck rulled out from the "U" edging n maximum
distance of 1/U", The diagonal nensurs=ants of the pallet showed a
difference of 3/U" after this drcp t-st. ¥han this rrllot was drovped
on one side, the "U" edging survorting this side curle? cver to the
deck., The Fitraboard tov deck »g ia crrcked »nd broke at the points
of impect, No dnnge resultud to this prllet waen {t was permitted to
f~11 flat in its nor-~l horiz~zt-1 position,

Yhen the Stend-r# ¥avy Wood Pallst wns dropnod on ite corner
during these :eats; n “ifference in dingenal ~ersura~ents of 2 inches
wers ncted after th: drop. In acddition, tha nails of the top deck
wore generally loosen3dd, some belng exposed rdove the top bosrde
rbcut one ouarter @f an inch, When tiis pnlliet was drooped on {ts
side and ir a flat position, nc damnge resilted,

COFQLUSIONS
The results cf precrided tests indicmic the §tzel ¥ire Palliet

(Relled Expanded Metal Deck) “cee satisfocierily = -t “equirenants, I3
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resists racking :cticn deltor tuin does the §tanderd Nary ¥nod Fallat
and s:c. damage as doeo ocour is of n minor nature.

Me results of such tosts aleo incicate that the Stoel Wiras

Pallst (Pidredoard Dock) 15 .c. 3-.tinfac ory fer rough handling conditicrs

vhich wouié irduce pallet racking, Undar such conditions the pall-t
fcck Bra l's up nnd eince ao suppert is furnisnad the un‘ernenth
stmetara of the pail:-t by tue ‘ecking, deformnticr of the pall ¢ is
found to.occur..

Although the Steel “ire Prllet (Rollad Ixpandad Motal Duck)
Vill witiistand noral rough treat-nont {t will nct st-nd corcantrated
nbuge. The und:rstructare and tie vartical supports cf tie peliet ara
composad of single wires for the rost part and $hase ara subjeet te

=4

veading upon the application cf direct steminr which 1s act dis-ridu

<r
wir

ovaor an ares of the pallat, It rust be rsmoemdersd th-t ia this pallot:
Aesig: for pun’shrent by concenirated strmin hns 5 oon sscrific 3 o
sore nx.ant to ~onta a mere important saving 1o waiziiz, The rea=ult in
th: crte of the Strol Wire Pellet {Rolled Zxpaudsd Metal Dock) 18 o
very - :certabls pallet which will etand savore gei-ral handlin. os ls
saeour tered in crdinary ampaidicus scerntlona, T™at which is ncet

inte. od ¢ withstand int:stionel do-rga by forces ceoncontretsd upen

~“ry =213 87~lY ecstion ef thr pullat,
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TEST 411 -~ NOVELZIT TEST

STANDARD TZ8T PROCIICR

Bach pallet shall ba tested for moverant by roller coaveyors,
pipe rollers, and skid rails when loaled with approxirately 3,500 lds,
A report 1e %0 be mede in sach instance,

tosts ahell also indicate ths pessidbility of moving a pallet
with load of 3,500 1bs by insarting tae forks of a fork 1ift truck under
a corner of the pallit anc inching the pallet intc position similar to
suck a condition wirich might b3 sncounter-d in loading a box car,

Thc purpose of tisse tests is to “oter:inno if asnch sudbmitted
pellet 18 eonable of bYeing readily novaed by srmergency means when
regulnr equipment is not availabdle,

TZST COITITIORS

A load of 2,150 1be was placed on esch of-the tvo tyree of
Steel_!ire Pallets snd were sudjact to ~ series of movsment ocperaticas
com=only usad when roguler ~rt:rial: hendlinc squipnsant 1w not rvsiladle
¢y whare .gacondary noans of pali-t tranefer is nocrasary, A 1ighilar
ionA than the racomende? 3,500 1. load wns ugilitﬁf as Aiffienity
was znticipat<d with th2ss tests, Arrance-enis for taat condtions
were as Fcollowey

1) Keve-ant by Relier fonvevor

Twe lanctos cf 15% wide stan v3 zollor eocovoyer wara
placst adjecant to sach other upon = warshousa floor npieviaiig »

total lengih ef conveycer c¢f 20 faat., A loadal pellst wes piaced

upon ons end ¢f tnds conva¥or 1ise wmd was ool TC the oorosite
ant Yy -—azusl sffert. Jseoh palled wes wovad s L ths conveyor,

- . Y e . - e b - - 3 .
Tairs turned QU Jogresg upon covpletion of ihe firet wovarant,




2) Wevemeat by Rollar 38rs - A loaded pallet wns plsced upon
rollers and puehed nanually a Aistance of 20 fect with a miniwmum

of two wood roli:rs supportiing tho loaded pallet at any one tine,

Four otanlard wood rollers, 6* Alameter x 6 feet longth « tho type
used 5y Frwnl activitics for such purposes, were utilised in this test,
The tost was eonductod upon a cement floor in a warchouse, Bach pallet
was zoved txice upon the rqellors, being turncd 90 de:rses upon the
completion of the firet novenent,

3) Movement by S¥1ds - A pair of 6"x6'x15' long weod stringers

were placod horisontally upon s cement f™Hor and spnced tc nccomedato

a pallst, A loadod pallet of ench type wac placed successively uvon

one end of the "skid" arrange~ant and by neans cf a tow rope pnusad
around the aft end cf the palliet {t was Arrzzed over the tot~l-longth of
the wood skids,

4) A loaded pallat of oach type wns madc to mov> along a floor
by means of an inching procedurc, This consisted of » feork truck
picking up one end of the pnllet and moving the pallet aleng by &
repetitive 1ift, nove, and drep procedurs. In this *cot ~lsc, =3 well
ag in Sest conditions ¢1, $#2, and ¢ ¢f this mcvenont testy a r.thod
wns followed to Retsreine accepimhia directions cf trrvel affordad by
ihe upderstructire tearing surface is3len cf the pnliete, By plazing
&iffarent sides forward durings condustnnce of tosts,

RESULTS

1+ wag found 5y tos: thaot very little AUfferance wes ancountered
in results Aue tc tho Aifforcnzce ~¢ pallet “eck cocnstructicn, The
undergtracture of such paliets are vracticnlly {danticel, Wnen a
loaded pallst wes placsd upct the reller conveycrs: » considoradle
ascunt ¢f merminl effcrt o - r quaired By twe men to v ke pAllct




along the conveyor and it was foun? that interference developad *:.tween

the understructure of the pallet and the convaysr, This condition wns

. more pronounced when the loaded prllet wre positicmed on the conviyor

vith the 3% wide ridbed formed bofton plates moving »t rignt angles to
tke rollars, It was foan? thnt in such direction of pallet movement,
the tottom bearing ,264* din, wirss would drop bdetween the rollers and
berr Azninst the ehannel iron frame sides of th~ conveyors, and sich
contact resulted in e sevore restriction of trovel. This conAiticn is
sinilnr to thot in'icnicd dy Photo $107-0, Prge G2 . Vher th: pmllet
wns forced a1l ng the conveyor the alternate raisins =nd drcrpinc of the
wires “Hetwoen the rollers rosulted in »~ considerabl: arourt of pallet
vidraticn an” the exvenditure of considernble ferce to obtrin movemant,

When ﬁoveaent by wood rollers wns attempted it was found that
when the 3" wide ribbed pletes on tha dottc~ of tic pallet wor: pleced
at right ang’os to th2 wood rollors, sucu plrntes showed » tandency to
dnflect but movemont could be rnedo although Aifficulty was ~~7 ricnced
in insecrting new rollers »t th- forward end of the pallet, VWhsa such
pallet bottom plates warc placed parnllel to the wed rcllors, the full
weight of the londed pallot was borh by the cross wircs which were not
sufficiently rigid tc withstrnd the lond nnd failure of the pallet
resulted as indicatsd by Photo #1050, Page 91 .

¥Yhen the *skid" -othod of pallet —movemant weas attempted,
Aifficulty wms exparionced ia thet the unforstruciure of the prllets

tonded to 41, into thoe wood wher pulled forewerd, This rcsvltcd in

b SR s

reaistsnce and pullet wvidtraticn., Such zmove nts cculd te nrdes,
however, with only » alight 4l ~ilin ¢f the wieratructure of ths

prlles,
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¥ban tho pallot was moved by "inching® 1t was found that such

etuld de accomplisbed in a srtiefactory smnnen,

CORTLUSIONS

Both dssigns of Btsel Wire Pallete are not satisfnctory for

rovenent by the energency methods indiceted by this test., Although

$in ocech case, with ono excepticn, it 1is possidle to move pallets by

sueh peana, such ¢nn only be accomplished dy the expenditure of
censiderable effort, Tho bottom surface cof these pnllets is considerably
inferior to the Stendard Nevy ¥Wood Fnllet for ths purposos of this
Movemont Tost. Dua to the fact these pallcts nre belng tested for use

as combat pallets, and thet such use would require completeoly sntis-
factory movements by the omergoncy moans indiented, the deficienry of

the pallets indiceted by this test is of utmost importance,




TEST? #12 ~ WATER ABSORATION & RETESTION TRST

STAFDARD TEST FROCEFIURE

Bach pailzt shall de tested for the rate of water np-ctpgioa
and the effect of such adsorption upon the physicrl chmrncteristics of
the pallet, The test ghall consist of lightly svrayiug esrck p-lliet at the
rate of approximately ons gallon per minute for a pariod of 15 ninute
intervals, Weights shall bYe measured at the ernd of 15 mimtes aund the
test continued until the rate of absorption Hacomes nsgligidble,
certinent information regarding the condition of the paliet at the exnd
of each 15 mimute interval shell be recordsd., Observations shall includs
conments on the degree of water retention on tho top surfnce of the
pallets,

Palletg:.as uséd by the Navy may be subjocted to the action of
rain, spray, or high humidity conditions, nnd 1% is believed dcsirable
to have an iadication of the effocts of molstur~ upon tho pallsts and
of the degroe of the retertlion of moisture, |

TEST CONDITICHS

One erpty pallet of cach type was weisned pruovious to the
start of the tast, Palleéa ware then subjecied to 2 fina spray
utilizing an ordinary ¢rrden hose with lawn cprinklisng attachment
simulsting a light ralning condition. The spray was warisd in direction
to reach all portions of the pallet, Aftar spraying for a mariod of
15 mirutes the pallets wers inspucted and weighoad to dstormine change
in vel-ht due to water coclloction and abacrption propsrtiss. Spmying
was coniinued for 15 minmute intorvale until Ai{fforences in wei 7nt were

negligible at the snd of suck pariocds,

=95~

B T S

IhmamWMA




.

The wei ats of the pallets befcre sprayins wvith water were
found to de as Tollows:

Siesl Wire Pallet (Fibrebomrd Deck - ~ - ~ 5k 1bs,

Steel ¥ire Pallet (Bxpended Metal Deck)- - 6h# 1de,

Standard Navy Wocd Prllet ~ - = = « -~ = = gl 1vg,

At the end of the firs: 15 minutes subjection to watar spray
the Steel Wire Follet (Mbrebc rd Deck) shewe? an increase in weir~at of
1/2 1%, and the Steel Wire Pnllet (Fxvended -tel Deck) showed an
increase in wel. kit of 1 1b, .t the end of the gecond and third 15
mimts spray periods there wns found to »3 nc furthor increass in
wsi 7ht,

' It wns otsarved th-t the nallot havir- the exp-uded metnal deck
ghoved e creater tandency to retnin water dreps uypon ita structure.
Th2se drons cluns i~ the diarmond mosh desigr of the pallat szimilar te
herds >f swent, Whon water cclleceted cn the Mrencard® Deck pnllet,
tha @ oplets weuld tend tc ~ortine rad rell cff th~ edgag axcept where
sli htly concav: ~rang exisved,

It ws further obgerven th-t Both of the a%eve vollets returned
to a complets atate cf Aryness 17 winut:s +ft r cc;cln&icn of the
soraying tssta.  This ‘o8t was conducted on r wers sumsr day,

At tho end cf %3 first 15 minut -~ oF wvmter =nroyin-, the
St-nisr® Nowy ¥Weod Tnllet welghod 97 ids, o ,»in of .arecs pounds,

T~ next 1% minue: noro:' showed o further ~~in of co> poun? nnd She

following »o7i0? -~ wdn of 27 =hnlf coun® with no rurther inecr-ssa In
wol hit, Tetnl oin in welfh* was thar:fore four an® cne half vcunde

fcr o final wef, ht of 934 1%,

CCTLTSINNS

T™he “ogr o f wetor sherTrticn and retenticon of hoth unallats
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is nreligidle, Such o choracteristic is ecuporicr tc the Stnndard

¥nvy Wood Fallois wherein water ahsorpt.rn amcunts to 4,50% and may
roach a velu. ns hish as 20% unﬁor‘fav.:rabla cenitions, The esteel
censtruction end Aesign of the teeted pallets slininatcs pcssidilities
of detrinontnrl weignt 7airs dus to witer acculaticn, Tho Steel

¥ira Pallot (Fnlled Exvended Meinl Deck) is particularly §011 designod

in thie respect,
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9P 13 - OIL ABSORPTION TIST

Pallets ars tc be subjected to oil ard grease applications
and a record nmade in regard to ease of eleaning, degres of absorption,
and possidle changes in physicnl strength and efficient load carrying
charncteristics fme to oil adsorption, Obserwations nrs to include
tho degree of retention of odor by the pallets, if any, in order to
avoid odor contamination of ¢ufceed1ng lords; for example, the
oontemination of a later load of butter dby a previous lond of fish,

. 1t has bYeen found thet pallots may be exposed in nctual
prnotice to 0oil and grease from cverhead cranes, or other mnterials
handling equipment nnd also in some cases to spillage of load contents
or ahaofption of odorous oils, It is belicved advisable to indiente
She degraes of penctrantion in such cnses to show tha possidl~ degrec
of contrmination to latsr lomrds and also to Aeotermine {f structurnl
harm »may do done to the prllet, It is nlso desirabl.. vo know in
such cases if cleanlincss may be quickly regrined with little loss
of time cr aoffort,

TRST CONDITIONS

Dreps of ¢l werc up..tied to the deck aud understructure of
both types of pallets by mcans of a hand operated oil ern, The
degree . o0il prnetration wrs cbserveod nnd an atterpt made te wipo
the pallet clean with dry rags,

On tha Stesl ¥Wiro Pallot (Rellrd Zxpendod Motrl Deck) it was
found thet tho sil droplets warc not nbacrhnd and wore oasily romeved

from all parts of thoe pall-l Yy rubding with a wasie rag,

-G8~




On the 8Steel Wirc Pallet(Pibruboard Dack) it was found that
normally thrre wns no cil absorption and tho pallot was sasily wipod :
clean, If, howav-r, the Fidreboard Dock ware droken or cracked, it

wag found that oill would rapidly pcnetrate into the broken portion of

the docking whern ths deck was not protectnd by tho aluminmus paint,

Scratches upon ths p:llst decking ~1ls0 v rmitt-d abscrption of oil into

the Fidbredoard Deck.
CONCLUSIQFS

The Steel Wire Pallat (Rolled Bxpanded Matrl Dogk) doos not
show any degree c¢f oil absorption nnd {s satisfactory for oil
ocondi tions as iliustrated by this tost.

The Steel Wire 2~11:t (Fidreboard Deck) docs not show oil
absorption =8 lons a8 the deck is intact dut will rondily adsord oil

upon mrrring or broaking of tho deck,
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297 #14 - ¥a8T FOR FRCTECTIVE_COATINGS

Mch pallet ahall be tes®ad t¢ indicnte whether or not a
pretective coating haz been applied and a repert made indicating the
eZfectiveness of such coatings where applicable, In order .. secure
requized informatiocn each prllet shell be iumersed for 12 hours daily
for a period of twc weeks to the action of sea water, At the end of the
12 hours iomersion the pallets are to de allovaed tc Ary for 12 hours
end then agrin immersed, At the end of the tast a reoport will bde made
indicating deteriorntion, such ns rust, otc., nnd the genersl
effectivenoss of protective coatings cn the p~llet componenta.

Llthqugh tho ebove tast would at first appear to ¢ more
severe thar would be indicatnd by practical applications, this is
explaincd by the fact that au attempi is belng mado to ebtain
deteriorstion data within A relatively short pericd cof tinme and
consequently severc conditions rmust noecssarily de impoacd, Kavy
pallats aro usurlly submiticd to waterfront cenditions of high
humidity and srlt or so~ wetirr rimospncre, and dotorioration ~ay in
some ceges be hlsh 1f vrotective -asurcs are nct built into the pallet,
It e belioved the ahove test will pive sn indication of the protection
afforded in differont types of dosigm.

TEST CCRDITIONS

§:c emch of the twe typss of steel wire pallet wms secured

by a ti. line and dropp-4 over a dulkhcad weil anatil the ;allet wms

- eompletely immersad in the gen water of New York Rardor, 4t the and

of a 16 hour paricd of snlt weter immersicn the pallet wes 1:ft ic

éry for a period cf & hours, T™he itime for imwersicn wrs abtove tho

~100-
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nicimum required by the "Stanc~r? Prilnt Tcst Procodure.® It was
nocessery to alter immorsion $ime from thc rocommended 12 hours for
teeating convernienecae, Buch schodutc ¢f imnrresion and Arying wes followed .

for a period of on: month and Aurins this time deily obaerwvnticns wore

-wade r:grrding the protective qualitios of {he pnint covering the pallets,

RESULTS

After the third dmy of s3a water im~ersion, the protactive
coeting cf hoth types of prllets showsd a blistered condition, The
tetal mimocr of hours of salt water imrersion ~t this tine was 56 hdurl.
it wns thes obgsrved that the blistered point could te scr-oped off by =
firgernail, and thrt salt wator wne found to be in contact with the stesl
wirs usder the blistors. A rusting of the p-llets stesl structure w-s
nlso ncticsed in craoviecs not protscted by paint and in uncoated purtions
of the *U" edging nround ths pnllet deck, WYhen the pallets wers
per.ittad to dry for n peried of 8 hours it was found the paint 5listere
would dry up and the pallet weuld ~ssure 1ts origzinal aspoesarance, . ftar
n wook of alternate i=msrsion and drying the pallet “Aovelopad a widespread
rustin, conditlen snd at tho end cf one month's tine the protective
coeting of tha pallet hed practicrlly disappesred, Photographs
40-1, Tarse gggw and 08, Tagc _igl. illustr-te cernditicn ¢f n ﬁallet
nfter a pericA ~f ons menthls time of mlternate wettir: and Arying dy
san watar, Ieoint blistare may > cbserved in dcth photos, Derk Ares:
{indicnte muating, |

¥hen thoe S$iecl Wire Fnilot Pebpetoar? Dack wes suittod to
thle test 1t wag found thrt tho deck top “ogrn tc warp with ismersien
and that upcn Arying the dcek top 2isterted initc » wnvy shoet, which

condition wme thez par=ansnt,

~1Cle
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COUCIDEIONS

Tho urotoctive corting mppiied to both types of Wire Pallsts

is not adequate for conbat usago. The coating ae applied appears to te
soreyed aluminum palnt end it is bolleved this has beon furnished without
serious thougiit being given to corrosive conditions which may rosult

from combal ussgs. It is recommended that the mamufacturer socure a

- sul .able conting which will meet the requircmants of this test,

Carc shou. ts3 tskan during application of such coating to insure
complete covarage of the pallet. Locations innccessidle for painting
in vhe compieted pailet should be painted previcus to the sssenbly

process,
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TSST $15 ~ FIRZ RUSISTANCE

£TAFDLED TEST PROCEDURE

Prllots arc to be tested to doter.ine tha fire rasistant
qualitias in ench cass, A gasolino bdlow torch flame shall be directes
upca sapple portions of the prllet to dstermine if the pallet is wory
readily ignitabls, partially resistent, sr is fire proof, Attention ic
to be given to the doterioration or inflammebility of protoctive co&%ings;
and daterioration of strength quulities, )

It 1s not partionlarly desirable in most irstances thnt
paliets be completely firsprocf but usuelly it 1s necessnry that they
to fire resistent,

« fire rrising the temperature to that necessary to ignite
an oriinary hard wocd pnllot weuld in all probadility dcstroy tho
pallet contents 2né there would be no peint to consideradble cost to
secure fireproof pallets in agch caees,

It is necesssary, howéver. to heve a general idea of fire

resistant qualities for proper panllst applicntion and it is believed
the nbove test will give such indiecation,

TEST CONPITIOQHS

One empty.pallet of each tyro was tronsportad to an oven
outside area. At such place, n flame from a hand operated gnsoliha
blow torch was directed to dirfferent pertions of the palice, During
the ﬁpplication of flame to ench pallet. the reactions of the pallet
to such test were noted. ’
RESULTS

The Steel Wire Pallet (Rolleod Bxpanded Metal Dock) was proven

to be entirely fireproof, The atumimun paint covering such pallets

d41d not check, blister, or lgnite,
s ~10%5-
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The Stesl Wire Pallet (Fidredeard Deck) wes censiderably fire
rnisinnt as long as the pallet deck was mot breken. Vhen the flame
was directed to a broken portion of the "Fidreboard" deck, the deck
saoght fire and burned slowly, At the end of five minutes this fire
was still burning but had not iacreased in rate. Such fire wes easily
extinguished with sand. |
SOFCLUSIQNS

The Steel Wire Pallet (Rolled Expanded Metal Deck) is entirely
fireproof.

The Steel Wirs Pallet (Fibreboard Deck) is considerably fire
resistent and is very 4ifficult to bdburn unless the deck ie in a brokea |
conditien. Whean ignmited the pallet burns very slowly,

Bothu types of pallets are cevered with an aluminum paint which
is not affected by fire.

=106~




TEST #16 — SWEAT RESISTANSE

STASDARD TEST FROCEDURE

Zach pallet shall be tested for sweat resistance, being
ploced in a reofrigerated spnce at a temperaturs of (0°) for a period
»f 12 hours snd then oxposed in a room having a tempersture of
aporoximately (80°) and » hunidity of 858, The degres of sweating ehall
be observed ten mimites after bcing placed in the warm rcom, .

"o retention of wntsr under sweating conditions may in some
cases be important and information in this rospasct and in regard to
effects of sudden temperaturc chan;es nay Ye obtained frcm the above
test,

TIST COTDITIONS

Ono empty dry perllot of ench type wae woighed and then
subjoected to a stcwage period of mor: than 12 hours in a refrigerated
warehouse having an ineide tempernture of mimus ¢ F. .4t the end of

thia per’-d the pnllata were trensforred immedistely to a covered

cutside platform ¢ the huilding and ellcwed to condonse moisturu from

the air for a pericd of 10 minutes, During tiis pericd the temperature
an! solative humidity of the outsido area wns rocorded. At the end of
the ten wminutes, the pallets were weighed to establish the amount of
moisture present on the rallet structure =mnd were obtserved to determine
the distribution of such noieture.

-

RESULTS

SPRPT PR R R

The weather data of the outside tee!{ area was recorded by a
hand~aspirated psychometer ms fcllows: Wet bulb tempareture,- .74°,
dry bulb te-peratura, 82%, r-lative humidity, 68%. Moiasturs

immad.acely begmi. tc collect on both tvpes c¢f pallets when they wers

~107~
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trevsferred to tho cutside platform. This condition was not readily
visidls to the oye and wes determined Ly running a finger aeross the
pallet stfaetnro. The noisture connition rosembled n very fina =oray.

At the ond of ten mimtes, bemds of sweat formed con the top
sck of the Fidreboard Dock Fallet. These deads wavs of various sises
uwp to mapprox. 1/8* nnd wore of a small quantity,

The Rolled Expanded Metal Deck Pallet Aid not collect beads of
sweat on ite top surface,

The difforence in wei:hts between tiio dry and wet pallet of
both types was noglizidle,

Both prlleta wers iu a cooplote state of Aryncss 20 mimites
after cutside expomire, At this timo the Fibrehcard Deck Peliot showed
8 fofcrmaticr in the centor of the dfeck, This condition rosulted in the
top deck of the pallet bein: vernanently rajsed from the supvorting
wiros & height ¢f approx, 1" at the centar wherams provious to thisv
test the top wera parallel to the supporting wiros,

COiCLUSIONS

Tsmperature chenges will cause botn “ynes of strel wirs
pallets to swert undor faverndle condlitions. The coepstruction of toe
Wire Fallst, Rolled Expended Mctel Deck ‘s such thnt any small amcunt
of waser which might doposit upen the top surface wculd not tend te
ccilect into sizadbls Arops »nd would evwmpornte hefore drmage tn contents
would result, S.ch {e slso true of the underneais structure of Hotl
pallete, The construction cf the deck of the §t-el ¥ire Pnllet
(T1vretoard Dock) is such as to retsin and collect moisture on the tov
o° the pnilat in the form cf drope, Kowevor, such moisture condansing
froa the pallst alons would not be apprecie™>le under ncr~al sweat

conditions,
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It is believed that little or no dr-ze weuld rosult to

pallst loads by eweaiing cf these pallets,
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TRST #17 - D RCTWTAGE OF TOP ARTA
STAVDARD 2387 IFOORDURE

Sach pallst will be measured an® ths percentaze indicated of

resisting area on the top cf & ﬁnllet compared to the total area
enclose? batween the top Aimensions of the pallet,

. 8hifting of a load upcn a pallet is r<=isted by the area of the
pallet in contact with the load, The a~ove test wiil provide an indicat-
ion of the resistonce to such shifting, The percentnze of top area will
also zive a moasﬁre to the ease of lordin. of a psllet. In loading it
{2 sometimes adwmntagecus to be able to walk on the pallet top area
and if an op:cn type perllet is used tids mny cause some inconvenience to
the lo~ders, Top sree porcentsy@ will alsc wive an indicaticn of the
suitahbility of such péll@ts fer glulni operations since it is necessary
in scic cages to \iua the lo~d Air-ctly to the pallst, If such mss is
nade, e high pereentnze ¢f top aren weuld H¢ requirsd in ordsr te vermit
of ficisnt gluing cperntions uundor stonA-rd nrocedures, Coeffigient cf
friction indox should be 1istad fer cneh type =nt-rinl used,

TEST CONDITION® ’

Tha ctusl tow aren, o ths nallots, which weule de in centact
wvitk - normrl lord, was mensuraed, lThia rrgn wog commared to the totsl
tev eree, enclosed t: th> naximu~ top di~ensions of ths pallet in 2rder
tc sbtrin o percenta.y fiiyre,

Sultnbility for e#luing opsrniilons wras determined by the actual
cludng of n load to th. tep dacks cf tho pallets,

Th. ccefficient ¢f frietion for thc top of the pallet wes
doterminad with ~ weod box and & prpsrhor»? carton Wy Are,cing such
eontainers nercss the too of the pallot hy mesns ¢f + spring brlence,
Th- soring b-lancc re~*in, 8 indicrtinge too 2fforts recuired to drag

tho ecentrinars acreas toe cock wers t)un cenpared to the weights cf the
~110-




ragpective containers and the cocfficiont of friction was estadlished
as being the ratio of spring belince readings to the welihts of ths
containcrs, HReadingze were obtrined for hoth stetic and sliding :

friction, For comparative purposes, the Navy Stoniard ¥ood Pallet was

subjact>d to the seme procedure and static and sliding coefficients cf

frictioa nlso obtmin+? for tha wood p-llet,

RESULTS

The Stecl Wire Fallet (Rolled Expanded MetQI Dock) has a top
surface percentaze of 3o%. The dcck of the pallet provided ample
rigidity and area support when walkad upon by warehouse lnborers,

™o Steel Wirc Fallct {(Fibreboard Deck) has a top surface
rercontrme of 100% since ths dack is a fully encloscd sheet of
fibvra»onrd, The deck would aot antisfactorily support tha weight of
wrrohouse lehorers angagced tn lcerding procedures,

The Standard Nnvy Wocd Fnllet, hes a top surface parcentage
of 3L% and acequately supperts the weigit of warshousc laborsrss This
p~llet alse has sufficiont ricidity,

¥hen teste for glued loads were conducted, it wns found
necassary to npply <lue by brush ic the lecks of the pnllets, The
deek of the Stocl Wiro Pnllet (Rolled Bxvinded Motal Deck) was found
to pérmit considorakle ~luc to drcp through the diamend shaped ctoninge
in the top ot the pallat, It was necessnry to bdrush nxcessive glue
over the “eck in ordar to Ye sur: an ndequats ~mount remeinad for
proper adherence., Thkis procedure invcived rmuch ;luc spillage and
wrate, Whon boxes of a load wore placad upon tho deck they were found
to be rerecnably sccurc efter the drying p riod, Photo #$107-2, Page 112
inficates pattern cf glue bond upon containers aficr Aisassembly of the
glued lord, It wers fcund that{ when Lo boxes were pullad lcose from

-111-
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tha deck, thnrt much of th. dncks vrotective contin; ¢f nluminum was
pulled zff nt the points of gluc daond,
The Stacl Wire Pnllet (Midbr.horrd Dack) provided idanl eglus
loadin, charncteristice with ite fully enclose? top *ack. It was aleo
found with this pallct, howaver, that much cf the decks prﬁtactive
contings of 1 luminum w~s pullad off the deck ~t the points ¢f slue dend, :
The ceefficients of friction fcr the three types of pallets
wora tharntnud in accors~nce with the folluwin: Artay
Type & Hr. of Test .v, fcreo Av, force Coaffsdant "¢’

Iyvo of Pellot  Wgt of Rantirn -8 to stnrt tc kecp in Friction
' Centainer (1be) ~otion{1lbs) 8tatic Slidir

Stiel Wire Frllot Wood

(Fclled asponded  Jud 1 20,0 15.3 55 L2
M: ¢l Dock, Carten iy

_ 15 ‘ 12 6.6 23,1 o713 .35“7

Steel Wire rllet ¥ceed

(Fitr hoord Dock) 36¢ 10 20,7 16.5 5] g
Crrtor -
36 it 10 ¢1.0 21.9 «59 5.
Stoandnrd ¥oavy Yood S
¥ood Fallat 334 12 14,5 12,9 39
{TTa-d ) Carton
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The 3tzel Wirc Palici (Reil-d Txpand-d Heirl Decl) has a low
vercenince of ton girfaes bov i #iren ond zatisfreotoiry xeapt for the
faet skl “xo s:ive iv. 1s ramuiresd Teor the deck when usad in zlue 10&3153?

fhe Sioel Wir: Pall:t {Finvretonrd Dack) s satisfactory for
clus loafin - "ul s uod preecienl for normal comdet usage duo $¢ Yrittle-
noge of o Aerk surfpes,

Teih tyres <of rail-ts ehcw morc snrd oo resistance oo tas top
fock then “ces ke Jtanir ot Tavy Yoo ! Tellst, Tha ceaffictiante 5? friction

neva Teon thiar iad widh voth w7 boxas and pararco-rd csricone which are

ussd in tne vhakecsings o f sost omaterial carrisd 1o pallst lcads,
i
“113a
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ek p=llot will de ipvcatigata? for suitobility for stasl
strepping opar-tions nnd & raport neds concerrnlng ¢ s of accomplishing
;me, ch?rvntiona will be ﬁadc relative to rlackauing tendonclies of
|ti'h“;xpizxg on ench typs cf pnnet; |

Llihcugh corpn¥rtivaly mers axpil:ive than gluirn. in the

oréinary tc?aaiion of unit losds, it is sc23tin~sg necrse ry iC use
ateal atrapning ﬁnﬁ aal table provisicns for stropuing should o
-ncorperates in A pallat wherc tols is necessrry, Thie tast will
indicate suitapilizy of c~ch nellet for streppi: - purpcaess,

TRST COFDITINS

Bcth tynes cf Steol dWire rallets wsre gtesl strap:

londs cf 3,500 1bs >y expaeri-ncsd w-rohousc sirrpning cpareters,
Obscrv ti~ns wure made concornins case of strapning oupsraticns ond

suhscquant ntility ¢f the pollet tc nmairtain crisinel ¢! htucss <of

o

ti.c straps ant of th- centsined lend,  Tha strapnins fpoer-tors ver

qacatisned cencerzdng sirapping cendltlions ¢of tho prlicts as ~orpared

. - I T _a Tt N
Lo o Froy Stondnrd Yoot prll-l,
Bt L adae
R¥STLTS
s=Zisln
IS N 3 ~y -~ - - s n +
Bota tyuos 1Y rallets wore stocl wWiro atrorra in aeproxismntely

the an~ aoount of time ax is used for n Ievy Sinn‘ard ¥aot Prilag,
Strop; 'n cperators noted kot Strol Wirs Dalloce ware asglor o osives

Ao 30 corecter wisltiidty andorngain the melist., The stael wirs

- =~ 1 el . 1 & - 3t & k2 s Ay .
constructics of tha nellci maTmits the orlilnt teo doflice L
3 - & e . N S - s -
ap? to =alntoic ~ Fgalr-t1 teneic nrningt W2 gte’ stirepyl. g A3
- 4 A S ~ -~ - = -~ -
the atraws or. tionie.xf, Thisz foaturs prove 28 ar autlsrntic taka-up
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when' rongh Lendling would otherwise ceruse stren slackenin.,
Turing Test #0, Shock Leading, Test €7, Towin- Teat, Unsupported;
Test 98, Teheean 7Towines Suitnoll®uy Test, asd Test $19, Suitndility
fcr Stevedering Opeurnticns, 1t was obsorvoed thet stael strepred loads
cu hoth types of 8t. sl wire pallats ware setisfactory an® locsoning
T sirnps wes not chuervel undor crddnary savere handliag, Fhctcgenphs
for such t#sts 1llusirate strnpping conditions,
COucLUSIONS

Both types of Steool Wire inllets ¢rs satiafncicry for Stsel

Strep-in.: Operaticus,
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TEST ¥19 - SUITABILITY PCR STIVEDORING OrTraTIONS

TET I500EDURE

frch pnllat will b2 tested in nrler to Aaternine its
uitability fcr Stevedoring Operestions ané a report ma“e upon cuch
miitability, ILosding of prllotized enrgo by singlc pellets in
stevedoring opor-tions at the present time is usually n~ccomplished
by the us3 of single wing or Aouble wing peallets, ~n? tor slings. Due
to the Anw-ge usuelly preveleny on the wings of th~ winz type n=llet,
other manufecturers endeavor to eliminate such win;rs by providing
hooks, hook heles, o> oiher holdin: arrangements or by haniling the
pallets with c-roo nets, Tha metho? of ggconplishing such maneuver
ahell be cemrentad upen for ench pallet with atteation belng glven
to w rrieieney of the athod, Ia nfltion, the followins teste
are vo be confuc:- uwon ench pallet in crder to sirulate cenditiens
te which perllet lcads are exyosed in the shipleading or unlcading
precess cue to fauity carge handling saquivment ¢r i-mromer. opersiicn
hy mersonnel,

Thege tagts shall be confucte’ with pallet~ lomled to wsigh
aprroximnicly 3,500 vounds beins hoiested avcerd with ths use of
eonventicrnal c-bles or bar slings an® for any other type line or
griﬁle belng: eonsi‘ored fer use in noisting prlletize? londs aboard
vas2als,

n) Lead to e hoisin? to a neight of 25 féét ahove goround or
dack 1avel, Lo~? then to be leow:red away nt full sneed and brought to
n full oreke stop rbout 5 feet ~bovi: Adeck or grounﬁ‘ieveli This test
snc” .7 ha completed four times wi.h ench pnilet,

h) Lond te he vlnced on fock npprexi.ately thirty-five feet

aw-y from sicfe of ship, Ships ganr should pic wup lond and swing




e <

inboard simulternaously erusing:: load tc dbuwp shive side,. This Lest
should %s repeated”nt lenst four timcs with emch prllet, Since there
would bo considersbtle chanse of injurirg the sbip structure with the
abcve indierted tost, adequnte precanutions should be taken to fully
protact such n ship rgrinst pallet impact by Soarding up nlons the

ship eide, or by sirmloting this test away from the ship, but under

confiticas which would %e ideunticel.

The above tests are conei’ered necessary to Yatter determine
the sultability of prllete an’ slings or bridles usad in loafing
palletized loads aboard vessels,

¢) Zach wrllet snnll alsc M6 investigate’ for suita®ility of

.shiplonding Ly “Ship Conveysr Londing Systorms.®

Tull raports shall be made indienting sultnbiliity or
unsuitanility of subject pallets for stevedAcring work in general and
gnecifically for ench of the threc stove indicanted tests,

TIST CONDITIONS

Bach typas of Steel Wire iallet was loaded wiih 3,500 1bs of
boxed atncl edce protecters, This load wae stesl strapped to the
pallet and wes then suhmittcd to tho following test conditions
similatine stovedorizs cpaeraticns, The Standard ¥Vavy Weod “rllet
wna als; pimilnrly loaded and submitted to each of the test concitions
in order to provide s hasis of corparison.

Condition #1 (Trop Test) - One loaded pnrllat of ench type was rigged

and suspended by means of s converntional wire cahle wrapped under trsz
Kﬁ‘ovorhanging wing of the 40p “ock cn twe sicdes of the pniiat., Such
riceing enéd general condizion <f ths load provious to test is inflented
by Fhote #42-14%, Trge 118 . e r preli~in~xy vrecaution the wirs sling

wes flreyt ilecad in-L -2 the varticel posta of the pallet hut ihis was

#1117

s o e o m——
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soon changed te the test position under the wirngs of the pailst after

a trial teat indiceted load stability and pallet. design would permit
outsi’s placing of the cable sling as indicnted by Photo #i2~6, Page Jﬁﬂ&
The prllet was then hoigted by a mobile crans Lo a height ot'appwoximateiy
25 feet above the ground, Photo f42-U, Fage )2] 1indicates test -
conditicns nt thie point, When the loaded pallet remched the rsquired

2% feet from the ground the crane man suddenly rolaxed his enbles,
permitting the pallet to drop freely downwayd until he braked ﬁhe Arop
eherply at a distance about five feet from the ground, This operation

was coripleted four tines with each pnllet,

Condition #2 (Impact Test)

One loaded pallet of sach type was rigged by menns of
conventional wire slinge under the deck of the pallet, The slings in
thiz tecst were situnted inside the corner vertical wires of the paliet
gimilar to thnt shown by Photc #42-14, Page 118 . A mobile crmne
stonding appreoximotely five feet from wun adjacent wall wee used to
plek up a londsed pallatv placed aprroximately 35 feet from the wall and
then to swing the pnllet inward to ths wall nt the spue tine tnat.ﬁhe
prllet was being hoisted, This operation permittsd the loaded pallst
to forcibly strike the wsll as shown by Fhoto #42.9, Fage 122 . This
test was completed 4 timee #with each pallet, It is %o be noted that
in ench type test an clementmry tyve of riggling was used in order %o
best illustrate worst holsiing conditions wherz more suitabls eouipment

might not be aveilable ns » result of emergency comdat asction,

AR R et e e

RESULTS

B s o

Copdition #1 (Drop Test)

The Stool Wirs Falist {Roll < Zxpanded Wotsi Desk} 414 net
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;hcw rpprecinble dannre as e rosult of the drop tests, Ae ‘ndicated
in Photo #42-10, Paga 12l , the pnllet deck tended to "bow-in®

townrd the center of the pallat; Damnge to containers was slight,
stoel sirepping locsaned slichtlys but no other physicel damage tc the
vallet or lord wns ncticed, Whcn placed upon ths ground this pallet
did not quite return to its original shape but the pallet was able o
continuc to serve its functions and was very emsily liftved and carrisd
by fork truck,

The Steel Wire Pallet (Mbdrsbocrd Deck) showed a daraging
confition e¢xistin: atv the corners of the pallet where the cable «lings
werc lcented, The center of the deck betwaon the slings hellied nlight}y
This condition grew worse with each drcr until nfter the fourth dxrop .
the shepe cf tho prllst had e d£stinct concave apoearance, The wire
alinss had pﬁllad up the ccrm rs of the pallst to auch an extert that
thn first lnyer of the boxed load wams dums;ed, Photo #U2-15, Pege 125
indlertes this cendition nnd alsc shows lcocsening of wire strapping
which ceenrred, Whon placed on the cround, thig pellet Aid not return
tc 1ts oriesdnnl positicn, but wes still cepatle of being 1ifted by
fork truck,

At the ccrpletion cf the Urop Tests with $he Stnudnrd Navy
Wocd 1nllct, the end boards of the dsck wore found pulled away from.
the vertical strinc-ors, Sec Ihcotc HK1-23, Tage igé__nnﬂ nota thet in
»11l ¢r8e8 the drive scrow nalle were pulled cut “ith ths boards and
thap the loéssneﬁ boards wors pulled in an ansular dirscticr governed
by liftin.- cadles, Such da-apre weuld not ccour {f lifting Hars wors
usedy |

Sontitic-n ¢2 {Impect Teat)

The Steel Wire ‘vllet (Rolled Zxranded Metal Deck) withatocd

~123-
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‘this eovere teat re-mrknadbly well,

after the fourth imprct ngninst
tha wali thc pallet was only slightly deformed and w-g atill »dlo

tc held and protect its lond, Condition of the pallioat and lond is

indic~tad by Fhete U2-13, :aze 128 .
Upcn placing the pallet on the grcound, it was found that the
~cnerel officlency wes not creatly impaire? «nd thnt n fork truck wns

araliy Abio to lift and ncve ths pallet with its lomd. Dhotos 42-g,

Fron 129, nmd L2-16, Iace 130, illustrate conditicns existin. with

.ae pn1let cr the cround ard loadec on ~ fork trueck rfter the swing

t(:

101 loc.anad to some smell 2agores hut ths peneral cendition of the load

1g sptisfactory if the saverity cof the test {2 ziven conaeidsrnticn,
Tho St=el Wirs Prllet (Fihrsd-ard Deek) A1A net successfully

witrigtan? fcrees ¢f the impact test, At the end cof the firat and

_A\

scccid 1-m-ct the pallet shews? considernile damnse and at the end cf
the thir? imprct the pallet w=a nc longer atle to vrotect the lend,
The .. el ercanrance ¢f the pellet at this time indicated that it
ccul?d no lirneer perfeorm its roguired functiicns, The pelliet cornors
urcn wnich d-poct had Ucer racaived, ho7 teon damp sd 8c thet lhe
soad weo rocelvins o full force of iprnet whloo rosulte? ir aevers
Arceen 40 the lord, The palletl dick ad Sroken up thooohomt tts
cnwir? surl cco, The cenaersl vewult nt the cornolusion of the izmnet
vost 1o dniiosted by Phote =17, Fagce 131 . ¥uan the prllet wes
rinzs 4 upcn thd soouad i zerat:htone’ cur osliL. 1y, s Photc w2-1,
Ree 132 and e frorxorruot owas RUlo b0 nlok gy ke pallot and its
lored, As =my %7 Taorved izosuch tactc iha ioed weg o8 Sraiortsd
srate an”® the Tixed 100 wes “femagel tooguon an sxtent that peart O f
tho 1277 we oruose? and hed fallan fro- the p-ilct, The wimpe of
-127-
T L L L . h e o e et~ = s SERE PR

The lcrd 18 noted t¢ he slichtly damnged and the atesl strarpirs
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the priint had “isiortod from n square t¢ =n chlique figure. rhoetce
#42-11, F-oc 134 indientos appearsnce cf the prllet after it hed
strrightcacd out whon plneced upcian the round and after liftine bty
fork truck, No difficulty wns exparienced in makin, such 1lift,.

-%ho Standard N-vy Wocd Pallet was ablz to successfully withstsnd
the irpact tost with Yittle dapafe t6 the pnllet and to the load,
Phcto #07-72, Frge 135 indlertes condition after three impactis,

It is noted that ond bcards were pulled up due tc use of simple
cahle glin~ and that the .bonrds pulled off over the heada of the
drive ascrow nails. This test ceused ths perllet to rack with a total
distrrticn of 12 inchics. The pnllot torether with its lond wos
re-@8ily picked up wy ferk truck frem the ground upbn conclusiocn of
this tcst ~s shown Sy Fhoto 67-73, Page _130.

Condition #3 ~ Suit~bility for Ship Ccnveyor Leadins Systeme -

Both the 3tocl Wire Fallets »ad the Standard Navy Wcod Pelle. are judged
sntigfoctory for Ship Convsyor Londing Systems
COFCLUSIONS ff “

Tho Stcel Wire Pellet (Rolled Expanded Mr,ni Deck) is suitebls
and satisfeotory for Stevedoring Operaticns, With thls type prllet, the
notel deck gtronsly roinforces the undernenth structurs of the pallet
with the reault of » structure which is 1i.’ht in weis ht, but which
roesesses romarkeble rosilisncy and afford considarable protection to
its lcr?, It ie pcssidle feor esuch pallet tu sbsord punishment
vithcut seriously affoetin. ite primary functions and can »s oxpectaed

to succcssfully withstnnd stovedering abuse,

The §toel Wire rallat {Pitreboar? Deck) L8 not suitnble and is

nct sntisfretome for gtavedorin: operations. The “eck ¢f thle pnllet

1g brittle enA work ~né offors no reinfcecrcenent tc the untoratructurs

..1}3-
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ar protection Is cffcred to the pnllet lond, 1f punishmcnt of the

nellet 18 cortinued, the [:~1lot scon *efor-g sc ra tc “accne preeticelly

usslesa an?' the lcnt disintesmtos,.

Tha Stendnrd Nevy Weoc? Dallet is satisfactory for sfavedorise

orarnticna.
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TRST $20 ~ EETRANCE PUSSIBILITIES

Bach nallet will b2 {nvasticated to Aetermine the mumder of
fossible entrances to the palilet by meanz of a fork truck,

Prllets are normally classed A3 two wsy, rYour way, or eisht

- wny pallets depenting upon whether cr nst the pallsts may be enteraed

from the sides or sends, troﬁ both sides and ends, and from the ends,
.sidoa ;nﬁ corners, The effectivenses of tho eirht way prllet has
pceeldly deon overamphasized, Yn sonernl lcding uss, such »8 mizht
be encountersd on an sutomebile trailar truck of flat ned typs where
the trnilor may Ye leeded from the sides, snd then unlonded from the
on? while backed up to an unlonading dack, a four-way entrance palled
would normally maet all requiremente, A l~rze mumber of cperations
arc encountered wheore only a two~wey pallet is necessnry and there

are possidle exceptionnl usages in which the sight-way prilet ie

‘desirable, Where eicht-way paliets arc specified nnd arc not actuelly

required for loading coaditlchs, a ugor ney find he 18 paying a
prenlun price for on imprsctical advantagze, This heeﬁ ie Aseignsd to
furnisih entrance informotion fér each pallet snd the type salected
for ~ ziven use nay be established W a knowledge of the requiroments,
Navy prefeorence, in mest instances, is for a four-way pallst,
prrticularly for truck and planc loaling,

TZST CONDITIONS

Each of the two types of Stecl Wive PalletQ wero asgendlod
with 1cnds of 2200 1lbs. Actual Aemonstmitions were then amnde oy
heving fork trucks utilizo =1l possible avproach positicvns of the
fcrica to the pellets. Such prllets were picked up vater cach noasible

entrence condition, carried 2 Alstance of 25 ft,, snd tiered on top of

~138-




n thrce high stack of pelleta. The pnileis were then returred %o their
criminel lccation by revevsing this procedura,
RESULTS .

The Steel ¥Wire Pallet {Rolled Sxpended Ketal Deck) an? the
Stocl Wire Fallex {Fidrohoard Dack) wero ench possible of successful
1iftin. by » fork track feom eight different sppreacih positicns,
therrby £..f1l1iing voquireents Zer an 8 wiy pollst, It wae found,
howsvor, thet in order ir anke pickups from the corners of the pnllet,
it wns neresssry tc shorten ths acrmel operating spreing of the forks
en the ferk truéks in <7 r that tro forks night enter sufficiently
far into the peilat (itFmi enccunteprincs odgiructicns,
CONCLUSIOHNS

Fovh bynes f Stcal Wire Prllets successfully meot ¥ewy
require . nt3 Fer four wey pallots and in ~"dition may he moved n
gmersenc .63 Irom the coruere of the pallet as well as from the sidss,
The desion of %hese peilete 12 supirior in this recvaet to the Havy

Stand~rd Wecd 2rllct which i3 merely n two woy pnllag,
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TEST #21 - GLIARANCE ALLOWANCE FOR L1FT TRUCKS |

STANTARD 7EST FROCEWRS -

Boch pailet shall be measured to indicate the vertical
clesrance allowance for the insertion of forks on 1ift trucks ;;d hand
vellet trucks,

4 mingmum of 3 5/8" is normally required for ik:c above
indicated purpese. Ainy amount belcw thie figure would probably require
excessive operator ¢ime for fcrk insertion and would cause damags to
;;ringers vr posts, A dimeneior appreciably larger than 3-5/8" would
ordinnrlly just reprecent so much loati space 26 the addition would rot

ba rsquired,

TEST CONDITIOIS

Both types of Stesl Wire Palle‘s were examined carefully in
order to asceririn if Adesign conditions ex'staed which might hamper»
fork truck opersiions, #Heusurerents were taken on these pallets in
respect to the actual space allowel for fork insartion of the fork
11t trucke. rrllcis were then suomitted to Fork Truck operation
and ovservaticns mado in regard to practical clearances during normal
workiue conditions,

RRSULTS

The minimum heirht of space for fork iise-tion in ench type
rellet 4o 3-3/8%, Or two sidee f {ic prilet this space incrsases to
ut,  puring metual fork truck ceernticns wiih londed pallet. it wes
found that the forks contected nnd bent 24¢ of the 264" dia, deck
support hordeontri wires when the forks werc ipaerted under the pailat
at s slightly dbackwar’ anele. Fork iruck cperaters de rct normailr

enter the forks of their iruck into a pallet with {hc forks ‘roiined

1l




but occaaionaliy this ies done to save time when omerationm are spseied,
Such practice subjscts this typé of pallet Lo Jamnge.

It was also found cn~t und.r certain tyrss of concenirated
loade the Aeck of the St-el Wire Pelle* (!&ﬂraboard Dack) would deflact
dowrwrrd ané that such deflection woulr decresss the allownble height
for.insertlon of forks oo fork trucks.

CONCIUSIONS

Tha designs of both types of pallets are satiefartory in
regnfd to proper allownnce fcr insertiocn of forks on fork 1ift trucks.,
Althouch slightly bolow t“e suggested minimun spacine of 3 5/8" the

Aiffor:nce in this crse will not seriously atfect cperaticas,

n}i{}‘*




TEST #22 - PICK U7 TEST

Erch prllet shall be 1ifté? by both 1ift fork truck and hand
11ft truck snd suitadility for erch type of 1lifting shall be reportad
upon, Spceial atiaontion shait be given to the porticns of the pallet
transfoerring the load o the Zorks to deternlpe proper design for strength
an¢ the non~necessity for exmct lccations of the forks in order to chteirn
proper load Aistribution.. Attenticn shall also be given to the space
allowed in the underaide of the pellst for hnnd lift truck wheels,
Practical usage Jemands thot this dimensicn be approxirntely lli" wide
to rllow for spacing of the wheels when cverhang rmy exise on the front
of the prllet prchiditine oxact epacing of tha re~r wheels. & space
of 6%’ is usunlly sufficient if no ovearhong will occur, but the difference
is required fcr tolernnce as has becon shevn hy axporicnce and darwrpo
of dotton gtructure will result if such telarance is not provided,

This test will provide infermanticn of wis in the oeccasiors
whorein it is necessary to use prllets on beth fark 1ift trucks and
hnnd 11ft trucks,

TEST CORTITICI'S

A lond of 3,500 1% wna plocad cn o~ wnilet of erch of the Steel
Wire Jdisin and such pellets were 1ifted frew the grcund by hoth 11t
truck sr 2 bend truck, The equirment uscd was =5 follows!
1 - One ¥Clark™ LOQO+» canmcity stnndrr? Carloeder Furk Pruck,
¢ ~ Cne "Yele & Towne® Hycdrmulic Hrnd Frllet Pruck,

Mool Turdor E-RED1031/LLE, Sorinl Ko, Wslesf,
Crpacity 4,000 1bs,

4
I

Cno Rlcewrte autc—nii~ Prarsy. réer vwenufrctured by the
aytoontic Transperiaticn € ,, Coyreity L,00C 1ds,
Serial #:15,, Model Mo, T-lidThd,

=Yii-
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During this procedurs the equiprent was entered under the pallet for

liftin,: from all entrance possibilities of the forks ns determined by
Test #20. Actunl neasurements were taken of the space allowed in the
undersicde of the pallets for hand 1ift truck whezls anc obsayvations

woro mnde during the pick up test for proper pallet load distrihution
on the 1lift trucks, .

TEST RISULTS

Both types of pallets were 1ifted dy s fork truck from 8
different diroctions. $rcluding the ends, sides and corners., When the
pnallets were 1lifted from the corners, the normal soacing cf the forks
hed to ha shcrtencd in crder to fit the apa o provided, This decremse
in width of fcrk spacing resulted in an unstable pallet lond which
requircd extreme crui’on durines foux truck mevemant,

3oth wyres of pallets have similar epace allowance for pallet
hend truck wheels, This dimen~icn measures 16" with the 3" wide rithed
forred pleteas parallel to (".e forks nné 12" when thess plates are placed
90" to the forks.

The pellets were effsctively lifted by the pallct hand trucks
wit‘; the 3" wide ribbed bLottom plates placcd 90° to the forks, Yhen

the forks were placed paramllel to the ribbed plates, intsrference

Acvalopzd, cn the 1ift, betwesn the in.~. brockots of the rear truck
wherls and tha two middle 3" wide ribbed ‘ottom plates on the pallet,
Exrmicetion revenled that the distance “etwuan the innar breckaots was
104" and the cv-rail width crlated'by th> twc centar soaced 1% wide
rithed pletes wns 12" resulting in a tctel 14" interference ms the
wheel brreckets corne down, When jackin of the 1ift truck is initiated,
the pivoted wheel Tracksts arc fcrced downward waich raises the forks

nnd the contaired pellet ¢ff of the ground, When the pellot is rajg-~d

-1L3.
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sprroximataly o half inch off of th- grount tha pallet bottom plates
eentust the . o gfou of the lift truck wheel trackets and if the
Sncking aciian 1s continued the hottom plates =14 wirgs of ths pnallet
are Qlgtorted ard damaged.

Both pallets arc capabla of hoing 1ifted by both nowered anA
hand oper—t:. maferials hondiin: oequiprmont, Howevor, when hand 1ift
pllet equipméat is used, offective lifting ney only Ye accomplished at
two sides, If an sttempt ie¢ w»ie by ithe manufacturer to redssipn tae
bottom of the pall:t by bringiag the twe ~idlle suprort slares cicsar
together ir crder tc nermii hnnd vruck 1iftins on U sides insten? of
two, the surface bYearing support of the bottom side of *the pallet will

be nocntively ~ffecuud,




TEST #23 -~ PROVISION ¥OF RYPAIR

STAFDAED TEST FROCTLURE

Brch pnllet shall be ingpected to dstermine what provisions
ney have been incorporeted in the pallet by the mamufactursr t¢ provide
fof.repair or replacement of damazed component parte, in case of danage,
and » report shall be nede of such provisiona,

Dua to the rcugh handling receivad by pellets there is always
the poasitility of structural damage. Stringers or pocsts separating the
pollet top and botuom aré particulerly sunjcoct to‘d"mnge hy the f&rka
of 1if¢ trucks.‘ It is usually advantagerus to have pallets consiructed
so that they may be quickly disassorbled and repmirs escily mede, This
test will indicafa the dogren to which such proviaions hnve been made
for sach pallet,

TEST COLTITIOXS

<. complete structural study w: 2 mnde on onrch type pallet to
detartine whsat provisicns for repair were inccrporatad in the pallat
Adesizn, Damages occurring to thesa pallats durins all tasts included
in the Navy Standard Teat Procsdure for Prllats were chaerved and used
28 « bar's of typas of da~ege most likelv to oecur duri: . the life
expsctancy of the pallets, Consideration hes been given td production
tims, pnature of ~quivnent axd facilities roquirod ¢o repair dsmage to
these prllets, |

An atterpt wes £le~ nnde to design a simple repe‘r tool which

coul” be used to reveir daragad pallste,

RESUL TS

Both tyroes of pallate are of a welded constructicn and
therefore damngad portions of the pellot arc ust rendily remlaced without
welddnz cperntcrs nnd equipuent, Xrom actusl arxperience Murine tests

~145-
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A

of tho Standard Test Procedure it was found thrt the type of darage

roet Iikoly to reeult bdefcre complets orsskdown of the pnllet, was the

- bending of the vertical and holtiom boaring support wires., 4 simplo wire

straightening tool opermtin,: on » lavel. principle was developed and found
practicnl where benting danage was slight an? of a minor nature,

Fhoto $152, FPage findicates use of this tocl, Y¥hen bdends ara severe,

this tcol canrot be succeesfully used. When such severr Armage 1s

encounterel the only prrctical mathed of rapeir which has bean found,
13 tho burnipng off of the d~naged zenhor by welding ~pparatus and the
repiscenent (f th: injured rienber by thn welding in of = sinilar plece.
It wms found with tho fidrebonrd 7 .ck type pallet that the fitrancard
wae very resadily frreturc® during normal operations an? was rct cronrble of
reprir vhen dennged, In sich cases complete replacomant of the deck would
have tc be rado wiich wou: ' nct te ocomomicel,
CONCLTSIONS

Both tynes of pnallets 20 nct porsit rapld Aisassently when
T¢PAIrs are na2ceus;yy, T0 properly remaace dar.nced parts of the pallety
e services of s skillod walder with suitabls cquiprment is romired,
tewthor with eorlaca-aat varts. Tha use ¢f the Biesl ¥ime Bxilisg
(Pbrobveara Teck) 1 not at all proctical “ue L3 eas; fracwura of the

feck Auring norm-mal cper-tiocu=,
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TE8T #24 ~ BESTING suD DUNRAGE CalaCITY

Bach palloet shall be investigated and . raport made to

dotemmine if sveciel provision has bsen uade to adapt pnllets Yur nestirg

and for satisfactory use as Adunnags,

2nllets are scnetines dasignad sc that they may =2 naated or
interwoven remulting in very little lost space when shinping empty
puailets, This results in lowar frol Lt rates por unit pallet when
arpty pallets rust Le novad, Zrrovision for nostin. usually re-mlts in
goof caprcity fer usa as Aduanage in that several offecctive thichnosscs
of prllct comdinsticns may »- obtained, This nay de of aivantage when
pallots arc uged as Aunnnge., This investigntion is dosi.ned te give
nesting and dunnace informaticn where cuch may s impertent,

T2ST CQITITIONS

Bc.h types of Stesl Wirc Falleis wor: carefully iavestl ated
t¢ nots conditions applicadle tc tiis test, Orfinarily when ovallzts
indlceted restin, clurecterisiles, ghyiical sttormts arc nesde with the
oripty pallets to illusirats this featur=, WMoagmiremoonts nre nlac minds
¢f Aifferant thickinsg providerd Ty o combin tion of v 1lots i erdor te

Antarming the Junne s» cepavilities provi?ad 2o ths rallet Jonlam,

COVL.USIONS
DAL T

3 £ ¢ gt hot z ; ~ - ~ - 2 "
cory ctlcne <f thle test, E.owavar, thise pY 0ty are rancm- a2t for
IS . - } PR 3 Ny Y : {4 b - PR N P 3 PR o N M -
At purTos. s when e fuill oo Loht oo coothrstion of Ml Latonts
- ; 1 - - PR A - s p . .
2f tne valles -man v o usitizad 4o £ he reulesd grace,




TEST #25 ~ FREIGET EUMZING SUITASIL.TY

ST4 TSRS ZEST PROCEIVRE

Zach palliet shall be tested fur Freight Bumping Suita~illty
5y helpy lcaded with a uniform load of approux, 3,500 pounds psr naliet
end beir,- humpel at = speed «F § to 12 miles per hour in a freisht car,

This test 15 Jeemed necessrry tc indicate the suitability cf
palleis t¢ norral railread frelghtin,: cpsrations. Fracticel expcorience
and trinl gshipments hnve indicated thrt srme pallits have been fournd
werk in shearing resistemcn when onvesi-s forces huve Heca applied to
trie tep 2u? Ycttom fecca, It 18 balieved tre rho-s teat will i-icate
the ncceptabdility of vallets fer rallreed froei -ht siiorents,

TIST J0IMITIONS

Three prilets wach of the Steel Wire Pellet (Txpendzd Metal
Deck) and Stael Wire ol et (Fibreooard Dack) wers lceded with &
wniform load of T,obd 1ns zenalstin of Yoxed metal materirl, The
lead was stgel stropred te rach onllst ~nd w=3 nlac=2d 2; fork tmek
on the flcor of the freight orro, When the vertical ncosta, siris-ers,
cr un arstructure Senriug suppert nemtars indic e’ pescitle different
Yirecticuel pesitioning of these me~iars, th=se psllets were arran-ad
80 ti ot ono of onch lyTe was lnced ca the ror Ticor with its
“irseticnel compenents av an angle of GJ¢ te encthar of tho saue type,
ag an $llustrsticn, cne o7 the twe Sta.’'ar? Nrvy ¥ood Prlleias, nuact
{n this ‘est for comperative murc 208, was vincesed with ius atrin-ers

. e s - T Coae -
narelliel to the dircotico of tr-vel 2f the frsl nt car, The cther

Stendlerd Frvy Moo Tnilat woo plorced with its girinore athwert the




e g e n

in the direciion of the directional corpenents of tho pallet enf at
00% 2o the direction of the directicnel ccmpononts, Resulte later
skwad failurs in cne of these dirsctions but zot in the other,

To attewpt was mado tc brace the pnllotizod loads in tho
freight car ne it was desired to porforwm this test under most severe
nondivions whick €c21d be obiaince’ in practical use. The'palleta wErsS
therelore svncad along the freisht enr ficor with n minimir space of
6% vetwaen all tes: pallets prior to the humping cperntions, The
frolzh% cate centalning ths londed pallets wor: then subjected‘to a
sarvien of freicht mmpinz precedures in which the test crr was made Jo
trayal ffeely along thas rails at sneeds rangsing from 5 ¢ 12 milac
por hour until thay hit stationery bumper cnrs. The svesd of the rest
cers during huming tests was cstablished by an electriesall: overat~d
contect timer callad an Impactomster, Tiis iustrurent vas manﬁfacnzred
by the Nilggon Flactric Lovorantorics in Few Ycrk City and wes the
sudjeet ¢f & pravious report by this dspertment, Jroj ct Fumber
2.303G, "Carloadiag, impactometer" Feport #1, Serial'#ZU dated 11/10/uk,

A ninlmrn of two impacts wos cecomplisied with ench end of the
frelght car nlaced forward., Inapicticn of ¢:st pnll -ts weg ~nde after
eénch hurpin:s operation, At the compl:aticn of such opercoticne, the
prllets wera: unlonded nud inspccted car2fully for structural fadluraes,

Tha test frai-ht cars used in this test were 0ld siyls surnlua
Army box type wooden freicht core with flcoriay in a censiderably uesd
condition, The car numboars assignad by the w»rmy to thnase cars are
#032042, 232876, 232386,

0f the three pallots of ench type used in this teat, one of
anch type wae unused and two of ecach type were pallets which hnd been

used in nrevicus toate of thoy Stan?ar? Tegt Treecdnre and warg slightl&

~150=
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famaged, Such drmage, howevor, wes noct -cre saverc than the pallcote
would ordinarily receiva in novmmh ' materials bnndling operations, By
surh teat conditions it was oxpected to illustrate husving cffects

on palluts in both new ancd used cenditions,

Skeich on Page _1%52 indicates pnllet arrsngemont in freigzht
carg, identifization symdols, and pre-~tasi condition of sach pallet
used,

Reference to the sketch will indicate the presencs of
additicnal pallets in the test cars. Such pallets were included for
testing convenience and will be reported upon in a later project
ET--003-004, "I'nllets, Hew Developments." Suck pellcts are identified
at the present time only by tlieir type.

Photographs showing loading conditions inside of fraight
cars previcus to munping: are as follews, Car $232880 ¥3¥ end Pho%o
67-48, Page 153: Cer $#232650 "A" end Photo 67~U7, Fage )54 : Car
#2322 15 "BM ard Phote 57-45, Pnze 155 Car 232876 "A" end, Photo
67-45, Page 156t Onr 232842 "R" end Photo o7-LU4,Faze 157 .

RESULTS

lst Impact Ooservations

All caras huamp-d tcgother due te

treinmant s creor. Speed 5.0 mph

" and of ¢uxr $#232856 struck.
2nd Impact

Cer #232585 Speed 6.2 mph M4M

end struck,

Totnl shift of pallats from "EE
end toward "A" ond in all cers,
No pallet damage,

Observstions

Further genoral comprassica of

pallet londs noted, Pallat "A®

vertical post wire droike off nt
weld, 2allet "B¥, 3" wide rihvod
forrird plate bent upward effccting

=151~
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3rd lapact

 Oa? #232886 Speed 8,3 xph "if
~end stmek,

Lth Ispact
Car oe3é867 Speed 10,8 mph
A" end struck.

L

th Impact
Car #232¢32 Specd 10 mph
"2? cnd struck,

6th Impact
r $:37866 Sve-d § mph

Cy
2
& |

*E* end struck,

[tk Irpact
Onr #3285 8pead - 7 =ph

"Rt ond giruck.

tha bending of ihe lengitudinal

benring wirea, Suift of load
crackod "a* end cf test car as
per Fhoto 67-W9, Tages 159 .

Qoacrvat!ions

Pallet shift coused a Adisarranged
conditisa of pallet loods around
éoorway area showa by Photo 67-57,
Paze 160 .,

Obsarvations

Total shift of "3® end towards "a"
end, 2nllat "D flattene?
complutaly at vartical posts shcwn
by Paoto 57-51, Page 101, 2allet
"7" collaps2d at front end ghowr by
Photo ©67-52, DPaze 162 , The unier-
structure of Fallet #3Z® was dect.

Jba .ryations

Yurther .sceronl cowresc.ion of
rallat loeds,

Qbscrvations

Tetal shift of paliets frexm ALY
ead tc *3% ar4,

O2sorvations

*I® ¢ond of car corackad through at

fle r Tevol duo ¢ pallel impacts,

B e T e T p—

R . A e vy e ettt - rraet < imr amr  iemare.  ws
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Bth Inmpect
Car #232375 Spsod 8.6 mph
p¥ end struck,

9th Iwact
Car #232376 Spocd 9,2 mph

13 end struck,

10th Impect
Cor $#232852 Speed 8,1 mh

"3 end striick.
1lth Impact
Crr $232822 apeed 10 mpn A¢

end stmck,

Obscrvations

Tetal shift of pallots in "AM ond
towsrds "B" end,

Obsorvations

Furthor shift of pallets in "al
end towards "R end, Two wood
prllots overturnoed.

Observations

Totel shift cf pallets from "A®
end toweris "AY and,

Observations

Purthsr genzral comprossion cof
pallst loads cameing dlenrrnaced
lond conditicns as indiented by

Photo o7-5H, Pass 26k,

When .hc pallots were unloadsd at the complotion of the

hunping opsretions the foliowing conditions were noted:

(o) Zallst "D" (Stecl Wiro Fallet - Erpancded Metrl Deck) had

romplotely flnitenasd out dus to dending ¢ th» vertieal

Y ghepod wirc supperts & indiested by Photo bi=H:,

-
Tnge 105

(v) Fallet "F®, Proto A7-67, Fagc 156 and Pallet WG", Photo 67-6o

rrie 167 ‘both of which we 3 Fibrebonrd Deck Tallots were

found in s state of compliic dook breaxdown., FPalls, ¥GH

also showad complata coilepae of the verilcal wire smpuorts

of onu ccrner of ths pallet,

Pall-ts "A" und *2" were found to He ressonably inteci excent

for the bendin:s _f the undorsiructurs be.rirg suprorts,

Pullet "R sn.#ad a gensrel cracked deck conditicr and » alicht

bending of the wnderutructura,
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3 NAVY SUPPLY CORPS SCHOOL

TEST & DEVELOPMENT DEPT.

PAGE 165
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NAVY SUPPLY CCRPS SCHOOL

DECE @48 SLIGHTLY Dk-
| AGED FXIOR TO TEST.
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ILLOSYRATION OF »Esulrs 10
FIRREBSAND DECK PAUIAT "0° |

IN FRRIONT NONPING TEST.
DECX WAS SLIGHTLY CRACK-
KD MRIOR TO TEST.
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The Stancard Bavy ¥Yood Pallets "C* and YE" wore found to de !-
reasonadly intact except for a cracked wing on one sids of pallet "C*,
Both pallets shoved a fin® splintered condition wvhere the stoel stravping
pasaed under the stringers of the pallet as indic~ted by Photo 67-65,
Pagoldy .
COWCIS] NS

Results of the Freight Bumping Test indicate that the Steesl
¥ire Pallet (Expanded Metal Deck) and the Steel Wire Prllet (Fibreboard
Bock) are not suitable for freight mping orzrations, TFallures of the
pallets have daen due to structursl irstability of the vertical "UM
shaped supnort wires when severe trrngversc ¢trains nre impart:d to the
un?2rstructure of the pallet, It is importaat to note thet failures
vhich have oocurred with these pnllets hnva hen--n2d4 when the 3% wide
bcrtom plates were placed in the dircction of the freicht car travel, l)
Tere are three contributing rensons fcr thls., The first ramson is
thet to vertical posts of thc pallet heve a greater dimonsion in one
direction then in the other. The "U" sheped vertical posts arc locnted
under the pallet parsllel tc tho 3" wide metnl plete nnd i, ihis
diraction the’sppn of tre verticnl supvnerts >f the pallat is sovernad by
the S4* width of the "UY shaved wire posts, .t 90C tc this positicn
the sidus of two cf the *U" ghapod peosts with an additional "LY sghaped
wirs support (placed only ot the prnll=t corncrs) form ono of the nino
vnite providing hei ht supports for the pnllet, In this ddrectlicn tie
cpan of the v rticel wire supports is only 2" therebly providing greatsr
rigidity of the corner posts in the 2" direction thea in th- 5in
diraction, Th: second re~son is th~t th- outside iower wires on tne
pallct Ir o dir=cticn 90' tc the dircction of the I® wide botten plates

ars bent over appruxiaately 32® to form = brnca for ench of the ccrner
P
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poste, Such drocing 1s not secared ir the direction prrallel to the
3® wide bottonm plates and the pallet is therefore weaker in that
direction. The third reascn is tht the method of joiming thz la~s of
the "U® ghnped vortical posts tc the top of the prllet is such that ths
1loge are womker in n Airsction perrllal to the 3" wide botten plnteo,

Mrilures of thesc pallets in okher taosts of tho Sten rrd Tost
Procedure havo coufirmed the fact thet th pallets er: weak. in =
direction pnrallel to the 3% wide doarirn; pintos than in ~ directicn
90° to such bearing plates,

Tho Nrvy Standard Wood Fallets testod in this froi. Lt huming
tast to provide comprrativo rusults indicnted very miucr damage it the
conclusion of the tast, |

The Stecl Wirs Pall-t (Fidbroboard Dock) wns found to be
lackins. in stron: th of the top decks The dceck 414 not reirforce the

bottom structure ~nd prcved dbritile and casily Aamaed. 8uch pnllot ig

not accentable for this testy

The Steel Wire Pallet (iclled Bxrandsd Mctal Deck) wne found

to be nct acceptnrole for this test in 1ts rrosont desisn bul could beo

inproved by reinforcement ¢f the vertical pasts of the prilot, I
sufficieont reinforcoment is provided iu sach ‘ir-ctlou it 1s believed

this pallat would mont the roquirerents cof thias tast,

-17u~
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TEST $26 — PALL®T ADAFTABILITY
STATDARD TBST FROCEDURE

Under combat conditions pallets arc sometimes cglled uron to
perfcrm other functions after completion of their primary use of meving
and atoring supnlise. B8uch extra use may consist of being erviiuvd as
hoepitul floors, tent floors, defense bdarricades, sioring, sleds, etc,

Adapt;bility for such extra use ney be of importance 1in the
determinatior. of a pallet for apecialized functions under smergency
conditions ana this test will report on the possible rds, tability of
each pallet,

TiST CODITIQONS

Bach type of pallet consiruction was obaerved for pcssible
us:ful anplieoticne after the pellet had served its normnl requirements
of handling careo. A naterial 1list of components wna studied for
possible utilization of the individual parts of the n-llet stractur: as
~ amirce of stock for varlous {-provised constructica purposes,

RESULTS

Both tyoes of nallcts ar> of a8 welded construction whick {s nct
rcadily dlsasscmtled, As » unit, both pallet« hrve 'imitcd possibilitiue
fer sd=ptatien to othsr functions, although lopreovissd flooering,
bracing, and shoring could b ncoogpiishad with i assenbled nalet 18
1+ 5ot ng ndapta®le to the many . xtre= duti-s for wiilsi. a Standard Weod
rilnt i, I thae pedlets weve digassordl & the <wial saterial foreing
the structure could be utilised 5 & source ci round and {lnt -Linl
stock Sor iscidantal =rchine shop jobs suck .5 atuds, s¢rows, cine,
flat dands, stcl edging, ote,

The decks ¢f the prllets could b emaily adnpted ¢4 wrioms

cenatructlon purpc

“

ca cuch r8 sdcal gr~tinrs, Yomrorary partitics




wvells lané’ng bats, improvised roadw-ye, and ote.
G HCIUS10R8
Both types of pallets are not ns adapiabls to oxtrn ditics
once thoir primnry purposes n~rc mccimplished, ns ~r: tha Standard Navy
¥o-2d Prllote.
The component prrts of the Stocl Wire Pnllets would serve in such

cages primarily ns a acrce of rav anve=ial shidch could be urilized in

matal trnde functions,
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TIST ¢2] ~ BUOYANCY TZST

ST.DuiD TEST PROCZDURE

Toat shnll be conducted upon e~ch £~11:t tc dotermine i1f it will
or will not ficet wher plrced in goo wat.:o,

The reraor for this test ia tant Lo o~orpg-ncice % ~oy b
neelassry to Jettison p-llets intec tho sen nfter they hove perforn d
tnelr vrinery fuaction in tho trenspertation of supplice, For seccurity
ronaong it may b2 nocossary thot such pallots should immodi-taly sink ond
1. ave ne troce, OTther inatences 2oy cocur in wiilch 14 moy he ~dvlgnble
te have the p-llets flont, Thic taat is Josignad to ropert uion suek

sheroatristics,
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sryroxin tely 30N, Durins fids eroers lion chaopvetiorns wars ‘iroct A to

nr N 3 Sl trarA Task A > 7‘»1'5 Y Tyracar A4 oA Faw T T Ade
gt th t}‘.e F& [SRARVESLARL ¥ AN € &) -~ i -adtr A e __3-‘ AL cag e SN
e T - Tieta femradin: civ oork - Ay oA N

AL = M L. WLT rliets Ymreds ’«.L(l}’ ALK, WL T LT (A
- B A m % ti.xdr 7 s pb 1 . £ or N
WL LTy T LT v L1000 ~ ) L A3 ST AT 4 - = L3 lins,
R e I da R e
RS P L A -
L e L

~at ¥ Y A e Y L= - [ 2P T AN . . #5oa 1. T -3}
T Vypye I Tl iEoC g7 SOOLS TIT ST oTATISNG i owhiY ol

, - < PR

- ~ - E XL P - I - x\.’\‘_A > - — AT e @l Y s

r I '_!"i ¥ TeaglllT, DEILA Ry IR LSS A A SV R HOiLo8

- < ~ . - . N

- 2 v d PR P I U A SR - - F mine B e -~ - § o - = + 4y x
LT, DL ) iYL YOV SAR [ORLF I 3 =3 HETE . -7
oy o ko - o & v > - EIR 2 e, £ - . -t = 1 -~ B i:x £ +- 3
S SN toagp oy e} $ g s g s ® - . -

& e ~Ia3 B i v i . wiila < t b T aa T3 a v TRV 24T

P T a4 -

~ N T A 18 &s ¥ 1l

gy i g

L]




§:>

ST $2€ - SUARKING TEST
$7ATDAKD 738Y PROCEIORE .

Bnoh pallet thall be tested to determine if ite component parts
have sparking charactoristics, i.e., shether or not sparks con bo struck
from 1% whea h&t, or dragged upon stouss, concrete, steel, atc.

?he reason for tals test is thnt some loads such as ammnition,
gasoline, oil, powder, etc., may create fire and explocion hazarcs if
enrried or dragged upon pallets which might emit sparis under favorsble
conditions, This test is designed to indicnte 1f such » cheracteristic
ie present in sny component psrt of the pallet tested,

TIST COWDITIONS

An emptv pallet of each type was subjecied to rbrasiws action by
+ .ing a convertionnl bench type griading whasl. Different portions cf
the bottom and top surfaces of the pnllet wore placed against the
:otating grinding wheels by 1lifting the pailet from the ground and guiding
the pellet to make a light contnct with the grinding whecl,
RESULTS .
¥hen prris of iths pallets wer: rlnrced neningt the grindiag wheel
it wag obgorved thot sparks could be struck from tie pnllet, Thig
~onGiltion resuited for differeﬁt parts of ths pallets with the excegption
5>f the Fibret~r rd Deck cf t;e one pallot which ig constructed of wood oy
Both pallsts ~re of steel conatruction nnd ore therefore subjcct !

to sperking when subnitted to certein abrasive nction. @uch sparking woul

occur when these pallets are dragged over »~ concrete ¢r stone surfaca, or

under other irmpact cr abrasive ~ction, The use of those prllets is not
recomnonded under oporating conditions whore the existence of sporks

would bc asngerous,

~174
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TEST #29 -~ RUASSEMBLY TZST

STAFIMRD TEST PROCEDURE

Each pallet shall be iuvestipnted as to whether or not it nay be
knoeked down for shipping and later ronssenbly in order to coasorve
shipping space. In nddition to mrking comments on ench pallet ns
subiritted, ianformntion is also desired as tc the advisability of heving
component parts produced by the mamufretursr dut noi having finel
nsgerbly made until peint of uwes, Ik prrticulny designs such &
procedure night prove prnctical wherong in other crses the reverss nighy
prove true, This toat is designed to éive infornntion windeh will te of
value if shipment of considerable amoﬁnts of prileots nre contomplated,

TEST CONDITILGS

& caraful study was made of the rssembly strueture-of ench type
of prllet in order to devermine the princivle comiponent parts, These
varte were anaiyzed to dotermine how they night best 2o namufactursd,
but not totally mssembled, in order tc conserve a maxisun amount of
shivping specc, Observetions wore aldo made to determing the Sype of
work and the amount of work necessary to nsserdls sech peplists at She
point of use sfter shipment,

Both types of pallets -re cinssifisd as » "weldment nsgembly"
~nd ns8 such the compcnent partg ars ordinarily cermaroniiy weilded at the
point of mamufacturc. For assembly, cach prllict may bveo cenziderad te
be eompoced of 3 maan component prrts, Thesc parts ares
i, The cémplete upner deck of the pailst
2, "he complete under Aeck of the pnllct
%« The varticnl siringer wiros separni.ngz the uppsr deck

from the lower derk of the rallct,

1 7R
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. At the prasent time the vertical stringer wires aro resiatancs
wolded t¢ both the upper deck and lower deck of the pallet: The overall

[}
height of tho assenblod pallet ie 48" and the total shipping cube of

 thiz 48" x 48¥ pallet is 6,02 cu, fts IF the pallet is shipped unassemblec

dut with the wpper deck and lower deck fabricnted complotely and with the

‘vertical stringor wires formed, bui not weldedy the ovorall helght of the

pallet 18 1" and the shipping cube totals only 1,36 cu., ft; which is
cnily 22.5% of the completely nssembled pallot, If pallets are shipped
in a knocked-down condition they must b~ nsgscmblod at the oversess
destination and such ~ssembly to be efficlent would ragquire the use of
adoqunte assemdly Jjigs osnd mnnunl weldsars, Of the vertical strimper
wires, there are 18 with a "' ghape and 4 with an Y1" shrpo for each
pellat, For fastening the vertical stringsor wires to the top and bottom
decke of the pallet n totnl of 106 cne quarter inch lap welds nre
required for each pallet assemdly, Using & conservative fizure of one
rimits per weld énd including set-up time, aic,, it 13 estimrted thnrt
it #ould require 2 hours end 15 minutos to assembla a pallst of this
type which 1s received in a krnocked down condition, Such asasmdbly Hine
viould also be contingent upon special welding Jigr end fixtures boing
furnich:d nt the Port ¢f Embarkation for usec cvrrsers, ané is also
dependent upon use of qualified woldinz pereounsl,

With both of these types of Steel Wire Pellets it would be nmost
aconomicrl from s manufacturing standroint alone, to completely nssermble
the pallets at the manufscturers plant vhere full rdvantagze could be
teken of time and lroor saving machinery, Aftor complete nssembly it

is Aot possibl: to disassemblo these pnllets,

176~
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If conditions exist whers the saving of ehlpping space 18 more
important ﬁhanccost and time, then under such conditions it would be
possible to meke vnnssembled shipments in the munner uhich.hns bean
rccorimended, The success of uuassembled shipnents would depend
considerzbly upon preliminary plrnning, end upon skilled welding labor

and equipment necessnry in the proper sssembly 2t the point of uss,
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TAST #70 ~ UNIT COST
STANDLED TEST PROCEDURE

Tha cost of palletes in quantities frok one to ten snall Ve

listod in the pallet ropert ip order tc vrovide » basic cost conprrison

botween the different pallets,
It {8 recognised thet mwentity prices mny vary considernhly

from the quoted unit price and that such prices would bs subject tc

submittal in regular government bid form for specific Havy purchases, -

howsvor, it is delievod th:.t the {ndicnted unit price will give » fair

roproximation to the bYnsic cost of unllets for semernl purposns cf
corps.rison,

RBSULTS

The oricas frr tho 3tecl Wire Pellot (Rcll. d Tyvandced Matnl
Tock) 2nd the Stsel Wire Pallet (Fitreocar? Uock) wes detormin-d 3
helns twolv: dcll-rs each for cach t;pe, ir lets of ten of each type,
from Tevy Purchas: Order No. J7sxbiU(F) cfated 17 Janunry 1947 undsr
which thosgas mallets wer= obteired,

The price of n Standard Navy Weod I 1let 1s listed in tha

Star”ard Stock Catrlomue as $2,30 gack, To7 r proannt Any nricce, Wb

catalosus price wre censidsrod low, nrd dnquirice =~70 ns reque-tod ™,
Bursna of Supplies ~nd snceounts latter to Supily Officor in e o1,

Nevy Supply Corps 3cinecl, Plle Hu1-2(3W-%).4Kirbw, A-ted 23 Sepesm

1947, rave-led present -y comnercial deliver:d vrices to te a~rre. vt

threc doli~rs and ten cents pur p~llet, Such rrice for [l te ~nig

wond coa te exse ~ted Lo vory inowecnro-sce with carront lut v opricos,

Frico oF such Steadnr? Nevy %ol Trllets wore catimetod to Y= 32,75,

ECL.Z. Will, witi, 2% oorbn 231 et 1 »diitdon o “slivery chnr-os,
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CONCLISIONS

Stonl Wire Palle: {Rolled Bxpanded Metal Dick) $12,00 e-ch

Steel Wire rallet (™Mbroborrd Deck)

Rzvy Standard Wood Pallet

-17%-

° , L) . € 7

Prico
e & o o & 12.00 Or".ch
s v s 3.10 cench
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