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Authorization- Chief of the Bureau of Supplieb and

Accounts letter to Chief of Y.-ra1 Operations, 141(P0-4)AGG,

16 Jan 47.

ms - -the\ investigation and test; of two designs ^f

Steel Wire Pallets for possible acceptance as "Shore Party

S•3quipment" to be used in amphibious Navy Combat supply.

9onclusions -inal results of all tests included in the

Wavy Standard Test Procedure For Pallets indicate only limited

acc �!tabflt of the Steel Wire Pallet (Rolled Spanded Metal Deck)

for Shore Party Equipment use in combat supply.

T eql Wire Pallet (FibreboardDoeck) wav proven by the

same tests to be iUractical and not acceptable for combat supply

due primarily to breakage of the deck under normal oap:ating

conditions.

Ri The Steel Wire Pallet (Rolled EXpanded Metal Deck) was
found to be not satisfactory for a number of characteristics which

are considered to be of utmost impurtance in amhibiouu combat

operaticnA. The chief of these is Test il, Movement Test. In

some instances it may be aecessary to make movements of pallets
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by emergency means when regular handling equipmgnt is damaged

or not available. Sich movements sannot r'-9dly and. easily be

made with the present deaign of the tooted steel wire plWlets.

Other major points wherein the Steel Wire Pallet (Rol©4• Upanded

Yetal Deck) is not batisfectory are the 'Ion-suitability fcr tiering

of baged good"and for, "Reassembly.1 Other unsatisfactory

characteristics are of a comparetively mincr naturo vhen considered

for combat work or are such that these deficiencies may be easily

correcLed.

A short smmary of test conclusions is as folloews

Results for the Standarl Tavy Yccd. Pd2"t are also included at

a basis for compinrisen.

D
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tMUO(AY 07 TIST E3SULTS

(Roled ptAndld Fiiiraboiprd -,,sk od Pallet
MWtal Deck)

1.Veigtit Determin-
ation Q,9"ASO6) 66 3/14 lb. 53f lbs 90 to 120 lt~

2. Load Capacity
(Xinimum Standard) Satisfactory lFot isatisfnctory Satisfactory

3. I'1ering itbility Satisfactory-Not Satisfactor;y-'ot S'ntisfactory
for btrgged good~s for bagg~ed goods

P-rcenta~e of Bottom 21$ (:1Tot entirely 215ý (P~ot entirely 59% Satisfac-
area Top. Dimonsions grii tahl e) suitable) tory.

1.Suitability for
BaL.&ged Goods N~ot suitable '.Tot suitable Satisfactory

5. Overlop~d To t
(140,000 ibs) Faih~re T'ailure Satisfactory

6. Shock L'-adfing SAt).3factor7 lit suitAbl.e Satisfactory

..rowing Test Snzisfactory Sr;-tisfactory Not sptisfac-
Trns1.-.ported (Condi tional) (Condi..lonal) tory.

9. %bcy-fn Towing S-,tiefictory S'-tisfactory Sptisfactori
Suit-bility T-est (Cou~le. b,? imrnr~v) ('Th'dd 'ýe imiproved)

So 1.s~Ably Strerig"'

l0,.Fiacking Tpet Sa Lzfactory Yot ~uitable !Tot satisfac-
tory.

*"výent Test
By R:iler ^cznvsyf" *:,et Setisfaf-t-ory Not Satinfictory Sati sfq~ctory
B y Roll'r Bars ot S.-tiufactcry Uct Satisfa~ctory Satiefsfctory
By Skids not Satisf~ctc'ry VoIt Si~tisf~ct(,'y 3pt.Isfactcr.-

lZ.*kt-cr AbO-or1pti-n Si~tisfactcry 9rttisfactecV Yet satis,-'
A* ?et~noIA01- factory

~ fcr Frot#sCtiVe
rotns ot S~ta~ifactcry IFt Satirfctcry None

1 IX oprt4 ~ t ~sa 8f v C.ry Srt I fAC t 0ry Nkt sptis-
fAc tory

j50ir. ~s~'r~e Si~r2:r~SfýAlsff-ctory So-t . me-bq
si~t An, t.



16. Sweat Resistance Satisfectory Sentisfqctor~y Satisfactory

17, PercentAge of

t.-top area 36;~ 100% alp%
-. Co,?fficient of Strntic 'lood -55 .5714

Friction Carton .73 .59 .32

*Coefficic'nt of 't1iding Wloodv .142 .146 -
f~riction Carton .65 .59 .

*Glue Loeding Smtiefactory Sptisfac~tory Satisfactory
(Conditional)

13, Suitability' for
Stool Strnppinet Satisfpctory Satisfactory Satisfactory

T9, Suitability for
Stevedoring Operptionst
Drop Teat Satisfactory Yot satisfactory Satisfactory
Smnash Test St~tiefp~ctory Not Stttisfqctory Satt1sfactory
Ship., Conveyor

lyLoftdin,ý SysLams Satiefqctory Srati sf .ctory Satisf-nctory

-Y 20, Entr-.nce Possibilities 8 wpy 9 way 2 wany - ;ot
Ssttisf.-ctory Satisfs~ctory Sotisefactory

c- 21. Cleatrs'nee Allowance
for Lift Trucks Satisfa~ctory Sntinflnctory Satisfactory

22. Pick 'Up Tct
By For.y Iruz 9 Wny 8 ~y

Sati,±factor~v Satisfa~ctory 2 w~.y only

3y Hand~ Truck 2 waV only (can 2 way only (can
be correc'ed. te ec~e; o 2~ol

,,J. Provi-lion for Repair Not s".tisfactory Nq'V satisfe.ctory Sit~r

2t., ITesting & Duinnage Not entire!,v Not enArely Not ontirely
Ce&POcity aptlef.octory s'ntisfac'to-y- satisfactory

25Fretcht ft~mpiag Not sp.tisfnctory Not *.J~f~'ct,)ry ,.,tisfactor7

f-tctory f n~o.Iory satisficetory

27. Buoyane-y Tint Sinks Sinks FloAts

29, ".irki'ng Test Sjxrs 'rks Fa~tll& crrk

2qF~sml s Not satisfnctory Not satieftetory Satisfrietory

30, U~nit Cost $12.O 00 12.00 Std.5tk.Cet. t-,3

-5- Qctfl947 3.10



It is 'baliev4 thm~t thi, subject mwtte!' and photop'mphs

of this report #a Steel Wire Pallet. will ;rove of inestimable

value tl% W-r-~1 Officarti,, Navra CivIliinus aW to dessigners, and

Nvrmfactcurers of all rdlltets since for the first time s

comprehemelve list of necessarry gftyatl Pallet characteristics

urze prasointed with actual .yldcnee of the s'Ltisfoactory meeting~ or

nor-n~sting of such requirements for two smq~le typos of -Allets.

Present dAtsn urgee the retentlon of the rolled expend~ed

metal dockin~g for pal3.te due to the grore.t stron.,th ch-,r',oteristics

w'hiclh are inberent in such design wit'" P_ miniAiur "ount of weight.

AlthotMgh such dec.ic is not ideeliy saited for gluad iinit lApidg, the

x~z other dadnnipgs of this deck o'-7oshadov thi.) one de-fact. The

CJpresent det-tction of the Steel 'f1'e ?!-1.3t (Rolled Mfrn'ded Met-l

Nle6) lies in th-3 disien of It-# ',otto-n jstýel virt. structure whiceh is

ý'c Llrin-t - by Concentrnted lvp.is r-ne- by cart-'in ahrn

o ~ c- IFP fi(2iCnt ber zg CrfACe or. t.-o- bot-c,-. of the -P~l et

Sits ufleq

m ~jor ?!vatp~ge of this p-llet -Yver the Stend-trd Yr-VY

Vood pollet- lie*. In its ::orimar wtivo t i the ?).Ct th-t

It h,r-s antr-ntce oossibiliti~es of 4 to 8 vVys inste,-d of the two W.s

of the woodi rnllt.

'"he Ste,-,' Wirc !An1lot "P'olled ft,ýnced Xcttl >D-- ip

r-cm~ endod for -i- I bilt or-I Ptb ~ i

t~p½ I :t It epr-'-'b.o ef 4-provod Iutigs- -&d 'Alacks ie' of cert-in

57a -i-ritc-iutics ~itcZ p roh- I o t, p r c vj, f a zr.! 3d

u-r-' ~;e'lstuý.V of t~z"t ~risltat Vill. ~iedctsr vtc-)I ~i-pic-iee



design ti nt•ces'iry. Defin!te reconmendAtions for any p-rticmlar

design of p-Illt fcr Amphibious conbnt service, Is zat being made

.t the present time, pending completion of tests now underwRy on

all tpes of pallets under Navy Report Serial No. hIT-003-004,

entitled, "PAlets, New Developnents."

7he Steel Wire Fallet (ftbr.-board L.-ek) is net recomended

for combot uspge 6ue to structu-al. defect i: the decking whieh Is

of Insufficimnt strength to w!thstand combnt handling.

It is reconmended thqt additional developrnentil work be

nccor 'ish.cd in the ser.rch for pallets to bb used fer wphibleus

Sc•..t purmoses.

I a?
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EOIATON 07 'TRST ý SULTS

Test goe. j Weight Dsteruinhtion is

2 LOPid Cetr~city Minimmu stozeard (14,000 lbs) 20

~, Tiering Ability 2

4 quitabCility for Dagg'd Goole 30

5 Overload Tout (40,000 lb.) 33

6 Shock Loadirg 3$

7 Towing Test (pallet Unsupported) ~45

9 Toboggtm 'Lowing 9uit-tbility Test 64

9 ;&ssembly Stren6Lh Test so

10 pnecking Test (Rough Hnndling) g

011 Mov.ýYnot Tesut 89

12 *nter ..bsorptio:. & BRetation Test 95

1' Oil Absorpticn :acst 9$

14 T~st for Prctective Contings 400

15 Fire Resistn-;.uci 1O1;

16 Swr~ Besistnnoc 107

18 S'xi t'nb~iity for S. g trmpirz" cy-ltios '14

i~~ ~ o.t~i1t fr St ci~ Ote- -- ions16{20 Mrtr~onrce, POFeibit,4 3 5 13g

21 C sr r c eA 1U1 o vce fcrz Lift -rucka IO

;1 Pi k !z .:s 1

23 1 Prvisioz. for ~c-Rk14

4L_____ ___e__In_ IX_____ F e i



Test No. 25 Freipht Humping Suitability 4

27 Puoytnncy 'rest 173

28 Snarking Test17

29 Raneuuuibly Test 1751

30 unit Cost 1 79

&ch cf the two types of pal1~ts were t.ý8tilrd In ncccorKý.ne

with the ON~qvy t"c rfd ~ect ?rccbd-lire for ?fn.11e te. Addi tional --n4

exte'~ded tý,ts war,- in~stituted on towin,- and lr~igiig chrrct,ýrl3ti.'s

for th;c purpose of t~hip Investigaton.,

Both tyvas of pallpts which were to8ted ware of a st~el

wire fnbric.-xtee design manufn~ctured by the `ri-.qtr-itc Mrg-inearing

Comp-rny of W~thington, Penmsy'-nia. The bottor- svructure of' both

tytc-; of r.F1e~ts vcr3 '1,-ost. idthrticai1. T7he -,,-iri 'ifr -cbeing~

i L t he p11 ýý; t~s a Cc of t-hese a4 neg- o f rk 1194a T. ey-'ýAd B t e a1

typc c'f con~struction, whir-h, for Turnoase of idon"t4 -me '.'cfl h,%#

b,ýIn d~eai,;nteA -is " Steel ;ire PX1t (eiicI xpc.cd kNetq

vc-ck), The ý fhar r, gn c f ra 11,; t *n f lb re-7o~rid 1- e ~h 1a

m-1 It h.-- s b oc n ?1ýn t I' r-r o a e o f I n tif ic i o n .~s q

"S~1Wire .1e (Oiwlbrb#-ud

Aa bi-isi .fo-r cc .Ti-L-r, r. tNxrPyr ~zR-' rd Vtcz:A

tc tŽ. - two ati-ee w4r re 1ot in raohclu- g t vnser -.., r1t. v-

du9ý.,;1no f the S-( .- N~ra rFleu. 'Ves'ld 2rc
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Sta iePx&e ,jle brpaneed. Wetal Deck)

This pmllet with complete natorial List is indiovted oa
7'hoto, •7-3, Page -.J.*. The dock of this pallet isa lated

oxpn.nded mit.-l dlainnd mesh (Piece #A) and to bor~grod with a 10

"rh* e'dgirg of 1/16, thick steel plaite (Piece #0). The diamond mesh

deeigr noawures 9/160 on the width and 1 3/4" along the. long oponing

with P. eetp.1 wlth of 1/89 and n thickness of .2608, Tho deck is

electrically welded to a series of steel wi:'e supports .26P" din,.

3 and ,310" dia. (pieces #f and R). The .310" •di, wre (piece R) to

welded on the 1" "U' edging (piece 1) at the sides of the 3' overhW

of th.* top deck. Placed parallel to these wires and waood 5* aSprb

Rt the tentcr of the deck are two .264" dia. •,ire (Vece F),, The

deck is adf.itionally reinforced by six •264" dia, wires (piece 7)

C) placed acroa3 tho bottom of the deck in the opposite direction, The

'deck is supported -.erticitlly by greups of ,310' din. TO" sh9W4 wires

Swide (piece G) -Ld .310" dia. "L4 shaped tires, 2" wide (Pi.ce D)

which ar- weld4A to the sides of the .264" dia, deck support ,'Iras

kPi±4e 7), A gro-ip of two "U" Ph.9ped and one "Ll shapod wir-.s

cor•pi'se the four corner poests of tho pallet with five sets of two

'v17 shaped wires coqI,,.letinf the remaining vertical poes supperts On

the center Hine.* of the pallet. The longitudinal bearing riembers,

(biece c) cczni ýe a group of three .264" dla. wires spaced 20" on

centorb., Tbe trlinsverse comprossaon nembers are ribbed formed I/f"

thick by 3" wids steel plates ("iece B), four ir mnmbor and ýlaced an

alternne centers of 15" r.nd 9". The entire tonttruction is bonded

tooether by 1/4R resistance welds Pnd finished with a opr-yed

.. ,itoctiv6 contizig of alusinum panýn. 'e pallet has ar overnll

beight #f 4 3/431 qnd -A3/s" s•intx a• ice between desk and b'i-e

merbef-s, ThVc .eck inenoiens rr 40G x 4"
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1) Steel Wire Pnllet (7ibroboard. Deck):

This pnllet with complete Materiri List Is Ind~icated on

Tho*,o 67-143, Page ~2 .The top cf this pp~llet consists of a solid.

~49" z 46" shriat of fibreboamrd, 4P420 thick (Piece V,. Thiq sheet Is

bordere~d With Ai 1" ýU' edging of 1/16" thick st~ plate (Piece M)S)

Tho deck, through the medium of the rteel, edging (Piece 1) Is

eloctric-lly spot woldod to a series of steel wire su-Dports, .2644

dirt. rnd .j310 diA. wires. The .310" dis'. wire (Piree IT) ts welded

an the "U" ridging *t t-he uWes of the 3" ov,7rhang of the top &ýck.

Fln~ced parr'.l1el ta these wires anO spacod on altornnte center

distm~ccs of l11- .-zd 8" are fcu~r ~264 dia. tires (',iece K). The

deck is 'idcit~io",n11 raiftforced by six ,264fs d~a, wiras (Pieci X)

pletcod Acr'oss tho bottorn of the dock in tho qppoeitý- direction. T~he

-leek is support%-d. ve!tic'i11y- by grmruts of .26~4w d1.ia O"U shape3d wires,

411 wide (Fieco 0) -md- .2oL i' "L" hr' wires, 2" wide (Pi-'2ce F)

whict nr,ý w~ded. to lvh, eides of thc 26 dia. eack support viral

(ic-CO r), m grouv of two "U"' ehn~pe: rj, ozie RLW' sbs'ppd wires

coinr~rlaa th*,e fmir corr'v.- post- o~f tý,e pnJlet with fivq sets of~ two

"U" shp~ed wir~c3 co=Iting th-1 rerainint; vertic-1 pout s=pports on

th; &-1iO!Jnaq o4 thh i- Th o adirm! bea-ring membe 8

(Pi,~~~~~ec~~~ I~~~ eor~ I~ii of thi-e ViTB.b i.LwUtJ

widt~z (.,f 4". Vh - ncn e rotnu pf tin rsTY'co'20 on c-t~ce The

tr-!iv-orn 7'-hrs art. ribbedi fcrmx! 1/&" t~hick by 3' wid

tI ht. I~'~~) n mwmbar ind aro spnc-od ^-n niltorrmto cantor

r 1t An O aid *vjA I q fftZ in 4 d vi th ns- r~ved pr n oec t i Y-

CO'.L '~w~fluflpairt. '-ho p-i1Ct hRRs %n over,%Iý h-,i,-ht of

06 -llrm su ,.tea bt. I" deck Prid m~embe~rs.
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Nhu eoqepte pallet is to be veighe and mnW chaieteristics

port ialng to eau Ln hadlia ars to be noted.

The weight of e pallet is particmlarly important -inco the

movement of the panet weoi&hi by railroad is charged for at the s•e

oc.odity rate* as the material beinr c-.rried by the pallet. Veight

mest also be censidered when empty nallets must be ihipped back to ýhe

original wupplier.

Weight is also important from a personnel stancupoint. It is

froquetly neoeowry to handle pallets ma..ually and it is eifficult for

a one =a to readily handle a pallet weighing more than 60 pounds. In

sow instrzees there are labor union reualrions which limit the

weiftt one -^n can lift to tb.t value. Pallets vel~Uzin --ore thrn

this amount will therefore require the use of two• nen vih cons•eue:'t

inefficiencies and Incroeasd comts,

Pallets were weighed upon re;eirt on ' "'7Tirbtnks 1-00 Pound

Ck;a-ity plaitform- SCAI0, 3 KMh •kllt ... W-% 4s ci the 48' x " ui;z

Vel ts f n~l .:t 'un.4-- fast-er found! to 'be as f-c-1A'o-s:

Stee! Cire FPftiltr (.irbcI16U-1k••3 Im

>9te . Y Pft -Ir ld T % 31s.

""XS ...... . I ."io .... "- . ... . .....



The Steel Wirs PaUote LW.oato mtiaaiw •YnIl of

36 3/4 and 23J pounds over the U. 3. Navy Standard VWod ft'.lete

Althouh the Steel Wire Pallet (blled Uxpanded Nvtl Deck) wvit*ing

tcttl of 66 3/14 lbe does not quite meet the sutggsted Jkvy inLlm

desired weight of 60 lbst it is difficult to see how redesign could

bc effected upon such a pall-t witho•t seriously stffecting the present

strmugth, This p•allet ws found to possess touhncsse and resiliency,

r.nd adequately protected its load, kny strength roduction to

.-ccomplish further decrease in weight would bo uxresirabl,:,

I • - a io nnuunn N ... .-



ZW rA- j" C4j~jd Y (idkjT STgrja.R&)

ftPullet will be tested under a min~uum lea4c of

149000 potinds under static -arehotasirng conditi ns for a period of at

least "4 *cmth, .Qxc*pt f Or such "O&IletB as are ObrViouulvy desijted for

1ighb~. mnaterial1s, tuch as corrugated -_)&per pallets. In such Cuises, the

F-,-nufacturers receumendationa r in ~grd to lcads suitable for cne

mornthts warpho'.uss storre will be tested, noted and reported upcn.

Pallets are to 'le cczmon$ted upot. A minimi.n rf two pallets of

every type will 'he tsted sivultanr.>uely by stackinC them ^Me on t',p

mf the othe~r so tkvAt satisfactory tierine- conc-iti-Lb cz;&l air, be

'Ab Se"@A I Zee MeSt #3',

A J.3cad tiest cf i-1.,CXpUnAs has btegn celated as a st~.rnard

test Iixd 'n ac~rdznlce it? the fnLi~rvwr r-!,sr:rg: Ž_,5CC pcunas is

the load i~tneralliy h"dlj nn pa.111ets l=tr~raiy p!Ilets ar- n~t

ti.-_ aore th_ fourx h4h fr o~r -us-- 87 sr,_e *h- sc liid

STher-u4re .. cth-. p.C.-.s 1-1-,t iz -, ,f ~~rL ~ 6

du t- a aLehFa_ý ý_,

ge -,jr -r. tý-C p'. n i-4 'C7 .
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static vwnehouse tut and the tier wees Inspected weekly for A~ period

of one msonth. A~t the and of ons month the ¶Aer wns broken O~wn the

1owds rewvvved4 madM the pn.l~ots observee5 for possible ebj-sý

The pallet's yorq tiered -n follows from bott'mi to top:

Pot1let #1 (iottnea Pallet) - Steel Wire Potllot (Rolled lzpanted Notal

Dock). Loaded with 1001 bags of evgor. Tctnl load on

pealet - 9013 lbs.

Pallet #2 - Steel Wire Poellet (Jibrebonrd Doak) Loaded wuith 100# botgs

of 01 ? otam'I load OA pstllet - 7860 lbs..

Petllet #3 -Steel Wfire Pr~llat (Nollod Xrpsinde Motsml Dock). Londpd

witL critod vaeot!~tbl,, shortening. , To-',t load on pa~llet -

11693 lbiu.

Prllot 40 - Steel Wfire Philet (Yibrebo~rd 1ýiek) -Lo~ded 4Ath erqted

vegetable shorteniag. To~tal lond an Pa11e' - 23cO lbs..

Upen complo-tion of the tests uainp, totýU1 iced of 9013

lb t3.. t ri- palets wer-3 leaded with a imiform crrt3d load of wood box,.!

ed.'-e protectorsu en-d a flned loexl of 15,176 lbse Op~s obtr1.n,,- on ,-~ch

nq I, he bozi~d ed~gf prf'teetors weere loadod 12 ito ;: pr"TIlet and t

t~~ i r ra iolh..7cb box weirhod3 208 Its, Thp~se tiars were permittec!

to st-n'rý for one !1c..ihs timeO %rd were than t!nkjf down an,; the pr~2lets

inV O ,

Ma Steel 1Vlre PRllet (M.olld AxPandod Mota.l Deck), Pallet

1 Ci- tieor, shown ao the bottor, prillet )f Pheto le,:ativo 28-1,

p P 4 d subjected to*e load of 9013 llbq shceieA no 'efor-ntton

-ntruction nfter P. ona -nonth po-iod of sta~ic wxehousa

~ar ~ "'letmiant,'ineel Its or.¶cina1 s~ri.rwzth nnd. Its

r' iv~ s' ~ ~rn~ ll >8e cCtW test.

-22-
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•,% The Stool Wire Pallet, Fibreboard Deck, the saeorAl pallet
fr•M the bottom of the tier, rested on top of a pallet load of bngged

lmre !hI pallet showed deflections of both top and bottom wires

s indtliated In PhOW Pe6ativs #2-7s Pl'ge - This deflection

eypea'e•d during initial tiering operations. The horizontal .2641,

diameter wires OW both the dock and the botton of the pallet rtnd the

ribbed 1/s' x 3* steel pltt on the botteom of the pallet cor-'orrned to

the shape of the loats of bag.ed-sugnr. The"Fibrebonrd Xck,"

deflected to a grenter degree where the bottom bags of sugar on the

pnllet were. not placed parallel to the deck supporting wires. When

thce loads vwere removed at the end of one month thý% pallet diA not

return to its ori,:nal shApe.

It wrs also roted th!%t the Fibreboard aeck ruptured PnO.

crrcked due to the non-rigLdity of the bagged goods load. These

cracks a•peared along the pallet deck Just above, ann in line with the 0
.2G1" horizontal wires. The exposed ends of tho vortical support

wire3 also punched throu&h the fibreboard top of the -'.Ud1t. 3oth of

tbe'ce conditions are indicated in Photo Neegrtive #50-2, Page 2,

This fAilure wnc due to concentrAtion of weight Rbove the supporting

nwnbers as is encountzred with, non-uniformly distributed loads.

The apper two pallets shown in Photo Negative #28-1, Page 2L

di• not show any fni lure. In these cases there wrie no 63mage since there

was not as m-ch weight nn tho pallets rnd cIaso since the load was

uwAfor-1ty Aistributed over the entire top of the p-llet.

It was also noticed that when bnge.d ý7oodz were used upon

tho lower pal>.t s* and a~ditisnal pallets tiered to forn q stack, the

gtrtck would incline in an unsafe manner due te Insufficiont boaring

turf-tce on pnllete adjacent to bxgged goodes. 1his cordition is

inicaed. in Photo Fegwive #29-1, Pnge 21.
-24-
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Jinn Thormeation obtaineod on inteor lea4 ci1p5,city tests when

webm of thp two type of steel wire pallets were subjected to total1

lords of 15,176 lbs showed thet the Steel Wire ?Pnl1et (Rolled

Izeanded KetRd Dock) was satisfactory for such lo'rcfingý over a m~inim~m

ti'n of one m~onth* It was ailso found thnt the Steel Wire " lle~t

(Pibreboard Deck) was no stisfatory under such lopding. After one

weeks time the Pibreuonrd Do'* cracked uneder th loptd P.nd such cr'~cking

occurred over tho supporting wires of the clock. Croacks vnnd acturtl

brenks also occurrod in line withi the vwoo bo;7 or1,!es of t-he boxed loAd

Above the Prt1let. In at lopast one enso, brenkn-'9 of tha e occurred

entirely o'round nn area. of epprox~inttoly 18 square inchas atnd this

piood was, in effect, "punched out4 hnd dropped. down to t',. warehouse

floor, In moving the Presrveod deck p'ýllat with --nother paillet 'c,-g

on topt upen comipletion of this test, ftn accident occurree' which

cstused A spillinp of both loads upon the-warehouse flhcr. Th, fork

track operttor claimied that the weekone'! PrasfeOd eleck -ollet st".rtted

to givP wr.y %nd th-it hcý wns unkbla to low.c!r the ictA in tino. to ýI'wLv it.

Investigation of the pall-t rczvealod it to bo in --n unsr.tisi.-ctorý

condition with no mapport bbng affordoO by the broken d.eck,

The Steel ire Fn;VIltt ýisellece. Ex!--M- f !etd Dock) 4.3

x!ýtI 3fnc tory for coneUti.3ne In~icp.ad by this 1"%P0 -'p!city V-st,

n-,:. Stiý±o 'fire P'?P ~r~boP~r,4 Dleck) 4e~not s~tisfr-torily

mr-e~t the roauirerment- of the Lo", Ovipcitý 'oat an use of Vuch. "P110t

ure4or sucL lcn~in conrlitioni vivul' be A, n~rc'ue to w,,r&houzo Porsonzie1.

are repcrtoed upona urv'ar Tý.;ts 3 and 4
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UnWer Test #2 loads are to be aprlied t. pallets for

strength tests but the tiering nbillty of tho pallots is to be noted

nnrer this Test #3 heM.ing. A mea.urementp is -lso to be Wte of the

percentage of pallet bearing area in cowttact with o% l&A' unierseath

ccinparee to the total top area of a pallet, Recoimnennrtions are to

be given concernizt tiering heights ead observ.tlons rre to be made

concerning tiering conditions enecuntered with various cowoeittesp

ps-xticularly bVged goods, with apch pV.laet tested.

Th•o nbility of a pnllet to bi ef-iciently and safely tiered

is important in wtreh.cuvng -nd storin an4 it is believeO tha abovw

test will give inforn-rv.ion in this &ý.riction. The reuistance of f

pallet to sliitnt, as encountered in load shifts in huzpiz oye'ationa

of railway freight cars will norrmlly be a function of the peeentc

of pliet bearing t.re'. which will be indicated by this test.

TES2 CONDITIONS

"the test conditions npplying to this test are ieenticA.1

with the test ccnditions listee une.er Test #2 sinee observAtions fcr

this test were made furiag the conductPnce of Test #2.

TEST IRi•ULTS

Vith both typoes of Steel Wire Prslet. atisctcry tiers

v~r- form'k annA iint-•ned ^% long as the bottris a4 Al(ka of the

nllets were in contrt wLth level, flm't, uniforn lor..d such e are

or#&oiztaroe! with st-meae.r siz-rkL boxed gaotAs

Whftnar. ^ttempt vas made to tier both types of fteol Wire

/

7'\



1iru11U on buaeps geod*4 the t..a1ts were not iwtisfaetory fi. to

bamfs* at '%,vstorn b..'a wsvg Pb.to, Negative #2B-1, PROe

i1~ze%4viU* a tie fowiwd after mobh shfting, of the top layer of

b1 gs* In Ceot to star3t with a level uiuVWOC. Obote ~~ tat=x O~tte'

*ia 'cathe storage end indIcAtoe as vwsafe ocodition for wnrebomxse

storafe; ft# aceaut,.' pereontage of the bottoms etrea to the tot.l nrera

enacos-,A by the tar~ eimenvion'q of the pndlat Is 21%. this Is the sriue

for both types of pnil3ts, The percentage of bottom Prn to top s~ren

of v, Stan~az'd Navy Wood Malet is 59%. Photo Neq-,tive #29-2, 1%%e 29

ill~utr,~es the goo tiering conditions viwu' brtW,)' goo4s which results

frcr- use' of StanMs&M Navy Woc.O Prllcts hnvwingg the Uhirr percent,,,e of

* p,,llt tv.4,to-' betring su~rfa~ce compared to toy suurface.

- ) Both types of Steel Wiro Ptllets %re oatisfactory for tierin~g

can-4 itions onl where thco ioads cinrrieil bclow the prl-Mets a~re 1ý-vol,

f'1-t, a~nd uniform 'is to the crnso with stah-.-e~ c boxed geoc4s,

Both types of Ste 1 V'* 3 Paillets are not sEýtisf'ictor a.

tio~r~i:. when uW~ vith bageae. gttoAst Thia.* As,,I tc insufficient b-ýrlný-

nte of the *tllet. Werstru~ct.:t 'Use ctp such pallets for bp~ge~A

goods ti~ernu- will ref"-.dt In~ inefficieri' And urnsrlet vrredbcusinwr prietctce,
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Am pallet will us Investiga~tedt for miit!,billty for use

In p-.lietsIng b~jggO mpds Althomgh Teot #3 hIceletes t~h't

obserP-tions will be &ado to show tie~ring aftP3cts on -.po bFi~s'oo'~s it is

dosired tW*+ In thi toot suaitaible reco~en-A~tions be vtd,~o concer.-iz t~he

genernl tuit'.btlity' of the pillet for bapgei. ,-oo4o p~illetiuint-.

Prnctioal e~e-.ionc* hcqs ln~icatod th.~t lptrg opa3fl spa .-tU a

sither in the top or bottom of a pallet will perm~it b~gcA good~s to

project through with possi'ble injury to the b~tg by th-3 fork3 c~f r.

Ilift tr~ack, fti~rp corners An45 projections FrisiVnV fr,-m-iner 1 us^atC

rze~~ P, lcosenizg of component pr~rts mF4 c'ouue injur7 to brgs if t~hA

p,%1let Is not properly 4esit-e4! r~nd it in boiiwvi the a~bove 'Vest will

nWT 0CYDITIOflS

Both the St~el Vire Pr,-liet (Polled ~~ix'~ Metmd Deck) tnzit

the St.eel Wire PpliNA (Fibroborin* :'ýck) were vlth4 , wi '4 00 lb

cf su-P~r -0 wee tiuo~t b unA~lr ,iazl 7Perhc,-1s

ioe of 904,bs V ;h-,4Fx; - 1 v-s tth' lor~c.A ck typc, ý.n.A

tLý-t h r .t tr (, -rur fa C o f t1,e a '- x1M - ,1.&. t".

be'rir x~e'- cof th~e t~o surfac-' cf the z'--,kt inl -re Iti-t the~ ""-

--co' -*III nc* project thTC-u.gh the-2 bct'-. rt ofthe >

orme ;"okt fl ~ '6s ra I c---sc ., 113e

he _:o__ St-_n __r_ 1 e r r-, --- -



,qllet for use In the tioriag of bW&,ed moods, A exa':l-of uh

Wood Pallet is 59%. Th6 percentage of bott~oma rea to top axrep for

both thko Steel Wire Pallet (Yibreboard Dock) aMe the Steel lire ~l~

(RollA- Txpftnded Metal Deck) is 21%. When tho p'criantagc is ^o lew as

thrzt indic-ted !or the p,-llets under consideration, it It, usunliiý

fcun-d thot the bagged goods$ being of A rnather fluid nature, fcrce

thenseelvas up into t~ltopenings and ot~hervisc. do not provide P,

stab~le -.-e. uniform 1--r-d distribuition. Such wp~s founl to b"ý Oie cnse

fc-,r th,ý -rU lots bUing !vestignted.. Much dif lici~1ty vaencount re

in forrincg stable tibr and. when tho, tier v-.s fi;..lly formed it w~as

~o~e~d as Z,3afe by the warehcuse supervisor. Such tior is Indi-

c!-ted by Photo #28-1, Page 21. A~ close up --iew o4' the tior is shown

by Fhoto #Z3-7, PR4ge 23, As mpv be seen by enlargld. :-iev th-ý

br~eLed nu.~'roiecý.- down diue to thei flexibility of t~hI Yibrc'bortr'iI *:Alletthc thlerl -7,-, d sug--r frcri tŽ>,- lzou a.I.ernespth

proje::-s throug~h t.1,6 o~pen bottom apacc's cf t%% -. ý,LeL. !*iis 'ut

in r conditio- whez it is njc~es.-,rry tr irnsort fork± trlick

into ~'.*-2 -it In~ c--4er to roe , lonlc ('1 tt?7 th"S2' , !Cr; D.-

j ~rn:~AcCr iJCb-rnblz time Is roq:1,r~ iý ~* crl~y tthiE ferks

jif It I:, -,t -11i possible t- trxs.rt- the--. Plnc~tc #S-7, ?ags' 121, -1sc

17i i e: oil tli.- un-derso 9lr-of tý!q rAl I I

"Vb-' j 1.4u dxd verbrcd fram tt.: p' l1* -.ftsr -

3ci: ~.i 1 !'uL: t:t t. t I 9 zLL ase f +Q Y1, It _-`7o kr d 7* -

r *n r .2

~ ~&1~ Ae ':* c7= ~~



i$) bmitted to a toteiI lotd of 7ýkO Dvl thij Ttbrrborrd Doc

Wt' cracked..4 ha d punche~d tý.mj~ ai intlizted by P1-. to504

PAige 25. Sfzck cr'tck ill tha pailet dka(-A worce '.,. tc. conceal-rtod

loadting 'irectil o7cr th.c vortlcrL.ý pill..r 41r~is 9w:,rr-zt~in th(I toy

from, th~e bc,,r.,o. of thec paJlotl, Tv qe vl-rtcr~l wirce c'.iim. it brci.tk

throut+ or tý,u- dock, due to the r-u;nr~,r of 4.31 iT-n.; tho F-Ide n~f tXýSf

veros to the isides of tiia horizortAri; rlrck' SUZP-7 wirciiq. JhS

i rran~gement .,xposee t~hir eruds Gf r' ý rj W1wrý tc; -rt. i 7 1; rcr

point thi'ou&h the dl-ck.

Wire Tyrv- PFi etes -ýre r-t "itýb - U wit". 'o ~

ticring Is necek3-wr), c~tu prin'ir',y to, I-ck cf ý;uf~ici.-rt b >'u

un wcT, '-ns of -. cks -. ned gt-od9- iUck cr -, 4 --

C t t e; t- rC d

Vi b r-- C MCr~tC~ C3Ck-, wSý Z

'dj R

-kI
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Zgchn pallet shAll be inr~ividiuallY tested for ove~rload

rondi.*ons with a unifcrmly distributed load of 40O,000 lbs. tabi

helA -for one io~,

It i,- ro~t believed Paillota will nrlanarily be sub~ject:.~d ýIo

total lo.-es aý'.:ove C20,000 lbs. but in rare izst,,nce~i it &V 'y Ie

rnecessi~r-i to stora i te's cf gra'ter wt~ght )n al"Lets ane th~s 'est

ig z.Lteneerl tc 7i've ar in? 1cat'Aa of cverlo-e p nýiIl1 ties of tne

rallhts.

A;-- ernd-ývor vn! ma~d^ to l0c eac-L wlr-e tate pallet with oý

tc tP1-a lc ~f "I' 1--,~s ir, I~ I !l .* I. - - t s incrp'envs

wer o~ -I~ r4t .k c ~ ~ ~ 'a irf~ n i~ it I;:

~~ t --

we ij V ýk 5 ý

ZIe



Jr1 1xvpeet4 for '*tvvs~irv failur'es. The Stpn'rre Favy Wood Pp.11et

was also sub400t-3f to the eouditions of this test~ :or comparnrciv

I3WLTS

A totel load of IIJ,SQO lbs. wn.s plac~cd on tCie Stael Wlire PP.I1et

(Rclled Srpand~id Uetald Pack) withouit appstreat signs of failure during

tbIe .loIdiag cyele. T~s load remain~ed on the pallet for nipproximaitoly

vas miwm)eat MYWhich ti~the pallet suddenly collnpeed PncO flattanae.

tc the g1'oun I* pect-lon !'evealo3d that failu-e occurred by tha

bending of 310"~ vo ~rticskl impport *ires form~ing ono side of iýhe

U sh2aped vert~ep-.1 ooas. The bendiag of these wires follow-ze c~n

generi~l T'at-ýrn for cal the TU" posts Rntvý, Yis located R~t the lowzr

sa;;4on of the 4&" hig.h wire cohimna at the upi )r point of tp-ngency of

() ~the benO. of the "U'V section, It wtia j,.p-tront fromis>:to that thtý o

one side rf the IT" section bent anJ fai1," -s -, cr1,imn wheremipor. the

lo:d rl tho prdlet deck shiftne. aan& oa'iad thp-other le,!z of thle 'ITT"

colu~rins to ritr out fr~-,ý stdcw'1se force insicirt'i of :nirgfroyr

,i cvgpresslva -cV.or,. Mhe iw,ý-ds vern~~ -- lf-n to be I nt:,ct,

Mmriru~tion of* tr isaphalt gr,,,Un-d rurfoce shcviýO Vie irtrint of' all

the '7.7-rtic.-.1 -,ýostq to be qinil-r vi& tC the,- weight ws Aren.sonably

ZE St;.el 'fire Pallet (Fibraboarce. Do&) wris loaded to 22,1400

lb. :tc it n1ii-tions of fiilurte. While tý-'k rizg, r~ w re lov>1~

whactuas follmwing tho placo~-ert of th-e tkird 11,2100 lb lc'kd the

P&'A.Iat 3sIed G.-v Col ~po(-d Pn' f lt ter. -ý out i... the ground. Tx&ani r ,t io n

Rrnovt.. t,-ht f.-Jlure occurred in nuch theo same inan-r rt the Stat1.. !'7trl~

?rtillt (Foit%1e Zxprtnied Metal Deck). See Photr. n8e.r-tivo 67-74,

A o'ý-4 to K,~erve tijis cc.ndition P,.r rioc. 0-1. tho~ vertiep-.1 .264+
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4) (¶8,. wires fortLr4 tha3 'IV poets oz~ oneO si(o of the pni11et bent in I
opposito diroctious, Indiea4ing a nom.-shiftir~g effact with tkv~t side

of my~ top i... Two of thos 7 posts wvsre found tc be xhe,ýrod

%tore the posts iPre welded to the .2641 longtuiniaxl bitrz'ng bottcm

vwire. Mhe asphalt ground eurf~ice bwenoth the p.ilL~t indic-t~ed by

ii2Aeflt'-tiofs un'Aern,-)sth the verticn.1 pouts tb-cr the wei.-ht Wns

re'maow*b17 Atribu.ted. down tlhroughý A11 the vertics.l strine.ers.

It wr's noted thnt tbhe direction of uwlerstr-acture col11'~ae

was identico-1 for both types of steel wire palleta. Photo Fogative

# 677k ,Pl-tr _ ineieptes sxic:- fadl'ire occurrin- in ýi.rrectio:'

ps,.r Ilel otb3'wide metal bctton plaL88.

'"he StanAard Ynnr Wood PTall.t lo'-c'.ed. with the totA.1 lond of

Uyj01vt lis satisfactorily maintpined this load for nt period. of one

) uv '.her. t`,e prJalet yr's unlonve-0 -vn ins-,.)(cted, Vx~re were no signs

cl fn'ilura. It wnz. noticeed, howaver, th"-.t~there wn~s r'. s11,7ht pern,-rnfent

comres'1.on of the botton bonrdIs of the T)r-11et indc~c'tveeý it 1/16"

ex,ýosure of the hapeda of the erive screw nails on tCv~t vill-A ~t e

V~ere-ýs before con'iuctioz of this test, such n1Žeswere, flus4, with

the bottorn be5!.rde of the pallet.

Both ty-pes ef pdlats ~r-i not s,-.tisf'%ctory fo'r nnO cahio

mniintnin a loV'. -f 4d41,600 lb,, Taa Sta,1. Wire P!'llet (~.t4led Z,1,n~eed

?4etv-1J Deack) w'~e ifounl to h~ave more. corpressi~o strencth than lv~s the

TFibroboArd Deck tyre. This condition is aittr'1*uted 'too ihe £'-'ct t~i-.t

the vertic-'1 "TY st~rin~ger posts -of tas Rollei 37p~mrleei Me-t-'l Dl1ck

Pn'let arý constraicted froni 310" Ai-t, wires. This p-asents a

con,7ir-'Vlt (.ffer,3nct, coi'pare? to the .2640 art. wires utili-.,;~d )
focr thA "U" Eýonnt 4 post, uur.npoots of V- 'r ibro,"wr-7- Deck P.01Apt,

36- -~



It is to be notod tha~t both P-'1leto were 'Ab1a to ,dztIr 15,000J
lb. lort. for rt oue j'olith Bt~wale period In T'est 9?of the $t'njqnrd

Teit Proc.:ulre,

The Stan~nrd ITh~vy Vooe. pullet rvja in,*icalte-th'iýt it will
,%Oec1ately mp~intnlr, R. loid of 414O30 lbs for a~ period of ona hour.
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b.h pallet duall be loaded with a unifor'n wei,,t of

qproxmately3,50 pmds. -On* side of the pallet shall be lifted

to a height of 240 and then Buddenly dropped.. Pallet will then be

.*ua1ned for failure or deformation. 3ach pallet shall be subjected

to three of such drops and a report mode on the con-ition of the pallet.

In actual practice it is founi that pallets Pre often subjected

k severe shock by inexperienced or careless opc•rrytors of materials

hbndling equipment. This test has been c.evised to indicate each

pallets reaction to such shock loading unMer :•verrge zaxim.=u lead.

TNST COVDITI0M

Both the Steel Wire Pallet (Rolled Mcpandod Metal Deck) nmu

Q) the Steel Wire Pallet (Fibreboard Deck) were loaded in a normal ware-

!Louss mpnner by warehouse personnel with wood 'oxec con•t-AinInC- stool

odge protectors and waighing 206 pounr4s per box. T,. weit'ht of the

boxes did not permit the warehouse laborers to pick up r place the

lod on the prIlet. It was necessary to push each box on addg, to its

position Pne then drop the box from its corners nntc tho pallet deck.

The two prllets we-e loadea to 5330 lbs e.ch nnd steel strapped, The'

loaeded pallets were then tilted up on one end by fork truck to

npprexir.tely 2t4' high (Seo. Pbuto Negative ,440-6, Page j and

droped suddes.dy by bnz.cking the fork truck away from the pAllct.

This procedure was reoeated three times vith e'.ch p.'llet.

RE•SLTS

(1) Th~e Stcel Wire P'dllet (P"radwooOf Deck) cracked Pmn brokc thrcugh

when the first -...x w.,,s drop-&o to the pr•llet dIc- by th ireYuis

-36- L
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Sb4U'Se &VWa pallet bading opp~r9Ions. %e. Wqihtohi'ato distznee

#&CWup IV One w of the tiltd box wto 18., Resulting 4mrieW

(2) So Steal WI. P012st (2"1146 kpeided Isti ".Oak) absorbed very

veil =d wift so dw~sp the @nbook oamsed by thA droppng of boxes

an Its deck.

(3) -%-M ths tilted load was tAcVPe to the growmn the Steel Wire

ftllets (Ylibreboa~rd Di'k) was fauad to be dqnzioed fto to a bresnking

throm4 the eeck of tho suipport wires i-medir'.tely below theO p,"llet

dock anud Yiso a punching throuivh the deck of the vertical wires

sapprn'tinir tho top e'nd bottor. of the pallet, This daim~'ge is inicqted

by Photo 4~40-3, PFge 42

(4) The Steel Wire ?'~llet (RolLý-d Mqp~~nd'qd Xeta-l Deck) when tribmitted

tý. thf, Arop test showed4 no dpn-age or niaforr'rti-on of the pallet

K) structure,.

(5) Bmrtrga resulting fror shoick conditivas w-ts r.cei~ienta,dly

denozstr,-ted durinj pripin~tions IX.cr 17fit #7, "Towing 'Thast". Sch

illustr-ýtion (.- eri-age is -.nc!-i:Aed here P,. r. -^ttar of infornrtion n,4,

is inlicatec! by Photo -ý514 Pao ~ A'Steel Wire Faliet (7ibrebo~rd

Deci) was "Loi-ed with, wire strapjed 3500 lb. lone axne t~hko pfllet

ftcclent-lly' tcappleA to the greoinm. from R moving five foot high

tra~iler fl-'t truck- Auriae tra portn~tioz to st renote test arern. The

cMlanrie& urŽsi-i Aovn Ath t~he puralet upper.'"ost ftn,? rewalted In

considora.blc Oam~ te, th pnallet., There vArn co-ilete bl-34nge

of the Yibr*torre Dock an~A ccgs'Le-r-tbl benr~inf of th~e wire unei.cr-

nocto4 thr-t the Ylbrcbo,-r? fl'ck contribI'%t.- n fo strcný-th to theo P'llct I
91 t r c t,.L
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(1) 2we Steel lire Prnllat (Fibrobo'ird Deck) to not miit-.bl-. for uae

whe abui)tte4 to routji tre~trient or shock lo.d~in~g cow-4itionh duc to

the resultia4 Nvmnvge to the IFibreboard Deck.

(2) The Stael Wire Pallet (Rolled 1xpan,aoe IYotea1 Deck) IQ settlefactor

for use ini which nor!'~1P wrehousine treqtr~ont or shock lo-"ýing is

Involved. This ppl.-1.t v~s. found to ba very rauilient to svhlonding

And could very well nbsorb, emmcc: 'uý wi.thout injury to the pallet

loae o.- to the pa3llcot.



STLMl$D) TEST 1TOIC-M ý2

XZrch p.,illjv stv-l be tostud for j' ctplbltlit. fo-r ~:

r~x~on saxv', voot4.9 concrete, rt-,, ;'irtli fo~r n mirditzw-i fli~tpynct of

300i fwc ilc tmifor!-iy loadee. by -- weipht of -prroxi~ratel.- 3 5CC

pcun'~s. Dra.Cyifs( h-11 be- 'by ienzs of a' drvr,7 ho ck, P.9 utllitoeý lor

St!re~tý'vr.r Vcco, -1 Lat s, o- Ity c'-b Ic atae It, e-ýCl' tz~ic t

~y c~~ r T' 1~ ~ t~ i ut ex c q -is or ic n or f'a ilu r - o f the ~' 1 t

rucurl--nl rercrt sallI al_ -e 0" +f te- 'cXtot to Wd.z i

-11 - t t e:-Aýs t c"1 o ~'Iz in 511 ..i sl Ii aini c cr e -h c yc hf 0 ~ i

il~e ts fr e~.enýy -- Vr; -. s 71 --atrc b th-: R--ývT

-;e 7. 7 .;



C) ~~the mitle was wtrpped orow,± the mldt"1. strin~rer sepamutng the botte'n

i'POR the icp of the ale nec thtmn to the er1tertillar tractor,

The type of t~st grma~ds ove which "sh pallets. were towed

'woe of thro. qpQ* s f olle-ir

1) A 300 ýýt nan ever a levsl, course 'r~el, r~

2) A,600 ft run over sazid nd 3oft dirt which laelu#iei

slight no A~nd ftcm prmase P-i( P. ubrp rig-ht Angle tumi

,nt .mtoars edgv on ,ibe. h

i~ 1400 ft rmzi over rem& coarse of vr'rying slapair

#%zd Inclipations com~posedi of btrush, logs,~ wao~u, stones

up t0 120 i~n d.ipmzeters",1.6~n debris, WV concrete

foune.tione Pme. tP.11 gr-.s seve~rld 'itvhes nbout

three feet deep W. four feet wite, a 3harp slope Pbout

3 foot Lih A three hundrcd foot Iamzth of cineer roM~ A
1) Tho bottem sttctxi of býoth t:,e f ý ~ tssoe

conal~era.ble w~p viter beini. 5.2,u'ed. over the 300 f t run of course

gravel roe. The '26~4" di. po-.1iet botton. wires, in contt.ct with the

riond were found to hnve been ground down to .1563" thick-ness whers these

virea crosse~l the vertieaLI stpport wires. It in ostimpte6i tht a~

'ýczitinuiaticn of this nýest for- anotC.r 300) f'. vo~iUA.have c~useOc coinplete

ocll%ý'-ec -if th-j bof'tori portions of tho lp1llet,. It WAS P.160 foxni4 thskj

the tý,vine ep~b3 ' permr'-.etly beLzt the rerticl.4 abO4~ cornar support

wires whore the cpble 'wi3 jass. 5 ~rrfra Lho repx of the puilat", The

wo.,s bondirný t~qe vertic-:. wires to the tOack AV. not brec'~k tpirt,

( .nioto 44-2 Pn~e -4- ialier-tes the position , hcf cthý ýu~rlr

Arf~iYginP! -ermf-'n !'Ln' c¶ine rcsuxltin- to c--,r wiro-i%
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2) No sorlns da..ge rosalted to ths pplests vhn they vwre

W vooWr' e-ne., soft earth,, an .md, Duch towvl conf'tions are

iD• v;Etd by Photo #42-3s, Page 1_.. This test we coanucted with the

g'..d thoroughly vaturated after A harA rain, In parts of the test

sowm mu. coenditions existed and this mud oak(-! itrielf between the

to W bottom nembere of the pllet. The ppllet was drag.ge4 with the

30 Wte metal plates on the bottQm of the pal.let at right anWles to

the $irection of travel as indicated in Photo $-3, Page ,

Photo 142-0, Page _% inicates condition cf pe.llot upon completion

of this Fart of the test. It Wa•y be noted thAt the 3w wieo nata1

plates offer resistance when dragied in the indicateO mann~r and

are distorted but have not failed, (Later tests over rougher grmnd

showed fAluroe of such members when these plates were not placed in

(9 the direction of travel), Severpa large utones were P1so found

firnly wedged in the Pallets und.erstructure,

3) The Steel Wire pllot (".breboard Deck) w.*e first tow-d

over the rough 1100 ft course, Darin,- this run the 3" viee plates

on the bottom of .he pr.let were dr oed in the Airection of pallet

travel., The Presdwood Dock of the pallet (ld. not rupture furing this

test run Pnd the pnllet did not overturn auring the runo. Photo #51-7,

Page • in•lc-*tes conditions just before cormpletion of this test while

pallet was being towed ixloni the cinder road,. &ayth, weeoe snd ?ebris

mAy be noticed imner the pallet, Such e.ebris is better san in Photo

#51-8, pag-c . which wps t~ken upon completion of this test rum.

Photo #51--, PVi.e r is another view of t1n sano pAllet shown in

Photo 51-8, Pa• •. but taken ,ftmr •, 1 of cleb-i8 to In'icote

pallet 4amago. Severe P11iatorticn of the bottom stricture Is appirent,

however, It Is particularly ýmpvrtant to note tbmt the ',rtlcal support

_____ ___
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vidrs asoftr'tirng the bottor~ from the top of the p~llat were only

91*t]LY 14"t, VhaM this pumJlet Vt5 lovere.~ to the ground there was

so W1filoty *onouritewd in Inserting, the forkse of a lift truck into

tepallet. &or of liftizp *th: psllft from~te ic by nme.n of the

fOV* trR1fk. Photo 51-9, P~g6 _U_~ Also shown ý1 loosening, of steel

Strppint which ac~imrr(-d 'Aarir4, this t,&st,

K Snceo trho unA-or strutcturo cf both typos of pAl~lots are

i0tentiwA Iit ur4 ea 'cidai~ ti.. confte~t the towinor teit over rou4i terr-tin

for the Stool Vire Ptdlet (RolleA Xxpa7 -,d Xotal Doeck) **ýth the 3" vi~le

mototl plates across the Air-etion of trrvel in cr~er to provi~e n~

Iop~exison 4ith the previoi:9 test whore p T,-.tes wgro plrtc3t Fin.IX

pullee in the eiroction of trn~vcl. This pall~et -ýcweO sAtisIp~ctorily

for approxl atol-' 500 ft as iWicRteA by Photo 4,51-010, Pa.,

*t~rken after 450 f t ane movine up-hill. This phot- in~icates A

in effect of the crostivise 311 wi'te bottcri plaites by conO~ition off the

* ~~~groune over which it is t'vir.At sitpproxirintely ttie 500 fý. Point

the pPllest ovcorturned when -,tte~utine to cross q~ 3 ft r!ýp'.Itch whicý.

contrdnee, lp~rge r~coke. Photo 5;1-11 Fap-e lA Ci.t thG3 conf~i~in

of tho pallot at this point sahort~ly ri-f tor tee0 h4 cn -i-lid in

An effort to riozht the P,,lct. Tovin-- Ar.th tha 3" dt crOsswise

to the dirictien of tr-val cfmsOer consierra.1c flstortiorkn~ fpiTlure

of tho bcttori structure. It nvfy be o"-.bsrvei4 th-,t un,ý,r r.ni~ s

the w1cls for Vh6 cantor vorticod su-port wirl--s ý-fivo way 'It tha

4u~ncture to the m.et9il 4eck, i~fter the w*Jl.s1 a't thc center si~otinn iave

w~k It vo~s necosv-ry to K-the -3nllet in ac-h czcný4ttlc~n prxnt

an 9;0t0nl O ft wih V'-- erel rem.ltg rxe shown in Vi~ctcs 51-1lZý

( P~re rul~d 51-13, P2's ,F __ NO attc-rPt vP~s tcl ve -b- sI: ~lt

!,,f t r 1ni tiý- 1 fai lu-rY3 by t ak & prti o-uln cri-xe in l~zint' I~ i, no s

- - _____-54-
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believed such con~titons wouVA .-,-t bo representq~tive or actual con-bat

5) In order to obtair. compareative data, a St~nnAnrO 11Wv W~ood

Pallet with rn id~entic.-1 lo!-d wr~.9 -lso towed unsupportaf. over the t,-.no

test course. The bottom boards of the p.allet were positionhed. with their

lonp~th along the direction of tr,-.vel Pnm the towing cable was piqsead in

back of the rii,-'le stringer mrnbe"br. After being towoe r'.pproxim-ýtely

600 ft severpl of the bottom *boarfds broke Jloosa when the poallet was

ergoO up an incline as 'A.nOicretd. by Photo #51-K 14, brg j I t

wres noted thf~t only three of the drivo screw nails pulled out of thq

strinfers. -In n.1l other cason the n'dils heldA anO the bottom bo-trds

tore off ever the hep'rf. of the nails, In ord-er to Orpa,- the p-Ilet oveýr

tlle rempinrler of the test course it wrts neoessr'ry to wrnp the towing

catle nroune. the ltAM ra indlicaterd in ahtto #51-24., ra.,, 61 , which

also indicates the re.ujhn-ss of the 7rou~nO traversel.. The bottoml bo-'rds

were completely separn-ted fro-~ the strireers at thc commletion of this

ran P-ne the pallet wais rIOAing upon its strinw7ers as shown 1-y P'hoto

51-22# ,,LPgo.,

CON CUJSI *NS

The Tests con~ucted on both the Stý,el Wiro 1ýfilet (Y'ibrabo-ý.re

Dock) nnrv' thc Str~el Wire Pnllet (Rolled Expnitee4 e, Deck) inlicatb

thr't bpth of such pa,:llets may be dr-4-ped rncminnl listnnees over rolv-±

f-rounc' without serious eitan~ to pallat or loadl providing the 3" wide

notR1 pl-'tos on the, bctte'n C: c t: hdle' -. pli.,cad with their lonfrth

in the er-cti','n ox tr.-vrsl, -77, h men'er~ her, 'o inti position

P .rvf, -.P r1,)npc~ q~vn eI-Ibl'c l t&rv support. When the pall1.et a are

t%4e& btavln! ttlvsa 3" wi`fe P-ý'- to; w'5I. their lerwth at rig7ht rngles to

Uto~A ~t~ of trvl. ozir'.ice of the pallet to n'ovement Is

-59



I6VI
40 400i 2

X9-.

Pr ~ j%,
4.r



If

I lk

V 4 P

NG TkC~c4 IE~
E r N -o(

lla- -N-ý 12 A



AI

ap]
U1

ZIJ

vi-

V.J



incr.7.Ise r-ný tnsin*e to the pallet will result.

In anfderne-A~h struacture of both types of ppnilets, which Is

mv'inly composed of steel wires, ýoes not offer .much rosistp~nce to soft

obstructing !nntter such !-.s s~nmrl or zrnie.. The pallets tent' to sink in

such ir~tcrip.l up to the cdeer level aOe the un~erstract'xro merely plows

thrau-'ý the u~ni'ersarf rice without consi~era.ble risistanee.

Both types of pirllets test3)(. for towine sh.t,ýr-cteristicsr

u.nsuppertt, prove,' to 'ýo supreriar t.o the lFrtvy Standnri Wood PAllet

uncOer the a'-'o tenet. However, both types of pallets couJAl be

strsn,-th~oned. for towing unsupporte-d if such a characteriatic is oif

pririnry iniportrxico. Considerim- the albusiv6 trent'ment to which the

p~llets wero subjcacteO. in this t,--t, It is surprisinj thp they stnr,(4

up untler such treat-iont as well ris they rlO. In om~ert-encicF' these

pn"llete ep~n `ýa satisfActorily r*unsu~pportcti fo.- 0ist'.nces of rtt

lur-,st r,. thousand feet over rour-'h :r' un,' rotin;the 'botton plaites

"nro in line witb the dire~ti~or of ar.c nO not osvwize to the

,".rection of trnvel,



k ~' ~CI~Tr~ TOI.GGA ST:I3IT~A~iLITY~I

SZM;1&-R_) MT PRO~D~

Each pai2,t shall be tested for its capability .,± being dragged

ever earth by toboggans of both the finger type and the solid bottom

type for a distance of at least 300 feet while under a uniform load

of approxiuately 3,500 lbs.

T .is oallet teet is necessary in order that applicability for

such movement und.er adverse conditions may be demonstrate:.7,

MEsT CC ITDIToM

Palletized loads weighing .1,500 lbs. were steel Etrapped to

both types of pallete rid the nallets were loaded upon the toboggans.

Two t-nes of t Oogo'ans ,,,re used as follows -

i) fork Type Pallet ToboKjgn - As shcwn by Photo 67-68,

Page 65. This pallet tobcggan consists of an ,.pturned steel prow

540 wide, to which two steel runners are attachled, a steel channel

rear towing bar, and two towing cables, the total waizhing 125 lbs.

This toboggan was designed nrpn.ally for the Navy Standard Woo.i Pallet

and is loaded by insertinz the ,unners by hanOL as far as possible into

the 611 side spaces betwcn the bottom ora•zof t>" . ta.. .• ar pallet

The rear towing bar is then lifted, over the load. and place! aganlst

the rear of the pallet, The towing cables Pre attached to t+,.- prime

mover and as toe prime mover moves forward, the pallet load in ... w

into position onto the prow of the t,'16gran. To remove the tcbogp•n-

from the Pallet the towing cables a-e slackened permitting the

raisLo. nf the rear tc•wvng tbar over the lcad av .Laed on the lc&d

above the prc". Then i the p Ime mover is &cved forward, the

t gan I drawn from >eneath the pallet. This typ4 o pllet

-6 4-
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to')oj7 --n to rhown~ -ftd^A In th.ý rt-ht i'-vne w, -r~ r !'r~to UC--7. P

VAs ineicated1 by Photo 67-75, PRige j.the S'ý1id 30*tto-

TOobogv, consists of - W.V. boti..m steel sheat of 16 '-ua&--o (.061"

thickness), 5 foot 9 inches lon.' byr 4 feet 1A in&lies witle with

l~xli~xl/d" tingle iron alon,-- tlie sides. 'A laminr ,-.r it ttmc~e-A-

to two towirv cs.ble-. This tabo,y-rin weighs 135 wounds. The te-o -m

Is nor-valy lw#Aed by ineartint-7 the rorr one.. cf tha tobc /jri url r

the forv-trc¶ ond of the paillot, th:? lordinsý- btnr is 1iftael --,ckc cv-1, th.;

lo've, om plce'¶ r'.-insc the rear -f tao p'\llct. Th, tc~dr..- c- .los

tire thon n-ttrichod to the primie novar a~nd. n8 the pri.-ie -ýc--r moý fccrwarr

t1te pr-llet in ttr)wzL onlto the t'.n Two stops 1-c-tA on~ ',t~h si.-es

cf the recý- end of the tco-'*2 -n kocýýp the ic--'ianc- *br fr'--i le'rvin- the

losc! tj~o frnr fcrw'ird.. In ordcr to 'anlonA, the, towir~f crt1cle ar-

al! ckreO& ~'r"rittin.- thc r--Asii - f th;lc"'.' - '-,r ovcr the. rxtl~''

-~cvFr -ov~s f or*-rcX, the 1 c'ln. - >rfc- t"..c u,,1 it cf f th tc'X. c '

Bct*Z tyres of p*t Wo're l-' 0n th'a t1*0'u- ý

su - locteec oes "-,n ov-r tha `r cw. oiz I 1' ~cS.

1) 30" ft. m-- ý-cvr l,3vn-1 cc! ~ '.1rcA

11A IX fwt ::i~~eo '-Tya-~cc

Of -7 a v

v-- '3u s--
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Coniei-pole eifficui-o us~ P"eriea,'7d 'In a~t-mptin~g t~ lad

the Steel Vire P.&I'ets on the &016& bottom type- to,1oi,-t1-n. Thd side

edges of the boxel loý4d. orh-neSing the. palet ")y npoximptely 3,/$*

wvule cateý in the to-n of tlhe lading 'bar stops of the tcboeV..n and

woulO larevent furtý,.r loa'ing. Much time was consumed in oxactly Itinig

im tnep 1oae to ovecc~em this situr-tion. In this reapiect the tob-)gg~ax

in at fralt nnd not the DA'Te-..

T%-- pillo~z tcttoo' rrj'er9 ef 264.L, na. wires at right angles

to the 3"' wiAP ola~t~s -ý1 iit perirlt the silfd toboggan to slite undrer

*the pallet ';iien t~. tc,-drg ct&loe were pulle6 fov-e When. the loeli.g

bnr Et ter"' d ;ugh tj.'L -ji.let ferward these croia wires would Jtk

againet tijý ~ of tý,ý t~bogg~n and rrohibit the esididg of the

tobqggsL un'4 pr the ~ue.Aft-er failure of saveral attervts to lo',-d

the toboggaz by taiý-. method the p;--lets were IiP.-.ti& bD rk t?,zck auid

lowered onto the toborgan, No difficulty of such1 natur4 "o expertencad

when leading tne finger typTe tbogga. rlhoto #,1 T~age 6J§, indizated

th,, Steel Wire Pmllet. Polled Rxpcnded Motsl Deck loneed on the Solid

ýc~ttci toboggan in the foregrou~nd ann th-o Steel Wire P&Illt (ftire'board

Deck) lor~3ed on the Fork ty,ý. tsbogean In the backgro.und. Urth 1lt

w~ire loo-.dled with 3500 lbs of m-ateria~l. kýt the comsple~tion ofVh 300 ft

ran trer the cop.rse orr~ve roa~d the solid bottio, tobýoggarn v~s vomn

through in aress whAcre the lohd wasn trsnemitted t:.ronuki the v'rti-j.Q

rapport wires of the pallet, Photo 41-5 ?"ge -JO, Irilic~.tev the

ý~ype of g2'oune ever whieh the tobojqar- w-ts palld -ind -Aso ýh.& zcudlticA

of the potllet upen eomplatioz of t~aiiw test mr.u ChrUik circled ^reas

ineir-qte aith-qr haes worn zYwA thr~igh th, tobcoggom or nlmest throu4h,

W4hore tobggnn w-. e~tlr-!ly worn througlq the bcttorn vires of the pni1et

-69L 14
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were &f course vuabmi(ted tb qtsisiv mione ý •e ebrasivi nw'tur- f

thig type ef surface Is tiTarly illu-3tr-ted lsmiR by the Lamoneratble

scratches mppeering on the unlerside of the tobog.p , sone Of which

Rnr,) rj!t3 deep4

The Fork type teboggan at the conclusion of this test run ah6ved

r,,sult8 of Pbrasive action but this type of tobogeaa could st,,nd

conuiderr.bly more of such punishment thsn eou1V the solid bottom

tobogg'n due to the increased thickness ef the bettora.

Utilizing tho sM,-, lead.s and the eriv; , t&1,%rn- the ntrxt test

w~s c~ne.ucted over 1500 ft of spnd, loose Oirt, nnd enndy `eq.ch. The

start of this test is shown in Pheto ,142-2, Pge ,2.4 Photo 042-•51

Page 73 wai tPkicn ni1awy -rough this test with . tobogne ,s near

to the waterts edge as pos-ibl. wi~not boggin, r•wn the towing

caterpillar traxctsr. It will be noted in Ph'tQ #2-5, P,,re t r'vt

a consi'1erable quantity of rand h4d piled up 4n front of the seec.'

toboggan which was of the fork type. Ireli-iAa-ry ideas were thtt this

wfuld be a Oisr.vantage due to Lhe increased Orr but rnacAcal

experience proved this to be a decided advntage whon .ovin. over

fough terrain. U,•der such conditions whien a largo roct or block of

concrete or other obstruction wvas enefuitered eiroctly in the path of

the toboge~an it was four.'. that a portion of the sand or erarth in fMant

-of t' -) toboggsn would fill in arc'uid the obstruction and srch fill

would enable the pallet to pass over the obstruction with very little

diffic'aity, Photo #42-li Pae.e '7_ shows water edge counitione and

turr -,adius with pallets On tobog•gmhu. Phott *12.ý .7v9, _7_

ind•a•etes toboggans on gr&'%e i "adine fron boachi Muring the 1500 ft

run over the sand baach the prow of the sont' tobog=nn flattened

Ou and the loadi.-g bar beit the rear of the 1b6 . up .uz to the
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1vA being sli~htly forward, of the loadeirg bex. This fqilure wre

strictly a tabogr-An failure tsnd was In no wq Vie frnuit of' thoi p-llet.

go appraciabladec..g -we. the pallets rosulteO. from this run.

The final taste *n the Sten1 'fir. P'<'Tte loe~d'd on the

tbOW-sns were conducted o~ver the 1100 ft rougi -.ourse. A Portion of

which 1wi shown by Photo p51-5, Pr~eeIL. Thls course was tho sxne

*oursa no"d for Tecst +7 (Towfing Test-Unsnp-portea) and typicstl picturos

illustrnting such course yny be obiserved In Photos 51-7, P,,ke -..1L

Photo 51-10, PR905.. Photo 51-11, Pr,- .16L. ?hoto 51-14. Fa: 60

Pnd Photo 51-21k, Pag~e _L_ fo- such test. 'Both p'diets coripletpd

test course #3 without se~rious &r--ýage to the pallet. cornetri~ction ln

t1Ž.er~si pallets ap~o.*r s.-U1,;-nctcry for such use, O~rn hr test r=,_ b,#eve:

it was foune thAt the -oi0 hottom tebozgj'-- ffilod by bavinr t.)e

inclined prow fln-tten Q.it in L!._ sn- r Rs thpt obierved On the

pi-eYI@us run, It w."s n'1sq found %a.t the tovinp7 bp~rs o:' both tcboggins

vin slightly the re'-r ed".411 din. vT -ticnl wires ofi tliw pr%.1L ta during

thise ruin.

Results of tois experimeat. ineic~itr thtA th,* pallets urAer

test ar-3 sufficiently d~esigned in strength recuire-ents to perfrT~

their funt ion uniier the tc'bgca irehO cf tr#Lfpc~rt'.-t1in for cistpances

-of at lepat 300X) ft. No apprecirbb's dt,.-ge wrx, diticern~mble upon close

inspec tpr such trpavel nnd it at~ovarts palleta wcuild be satisrmtctovr

over eonsiderably langer distpnces. It is bell-ved, hcveT-.r, t~int a

contieerab'le number of 'eucqfu1l be -tl in t)ýe tcbo&_-us to

iprcTtre operAt1io P-nc to p,.*vide fwr cntizGýicr~as roiibla ii,

operntisn oevr rol1ig ttTTFmfl. Mffiumtiýs v.hto~~ozzrnz

cinfirried whieki ve-a 11.st;, in D-erv~l : n ~t~ 3,a. tc gs 1by thea
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riae Oorps in the Teat Report 512 (pallet Tobogns. Lift in Frames,

aM hilsite) 4t the Marine Oorpe Squipment Board, Karin* Barracks,

'aatg, Virgilua, dated 12 14brch 1947.

3oth type of toboggane were specifically d.esigned for the Navy

S,%dwft' Vool allet whare the practicwlly uniform bottom bearing area

Of the pellet giwes support to the tobogpxa Such support is not

Obtained whe the Steel Wire Type Pallet is loaded on the toboggon

since the load is transmitted primarily through the verti'al .2640

support wires separating the top from t.- bottom of the 2allet.

Photo 40-5., fge 70 indlcatet one result of such transmittal.

Oontinued dragging over rough terrain would tend to have solid

obstruztions cave in the tobogpan in such areas where the toboggan

bottom is not suported by the load. The prow of the solid bottom

toboggan will not maintain its angle of inclination duaring normal

oterations aMA flattens out. Present design of sach toblggans should

be changed to strourhen these unite for combat usage.

Ths design of the pallets, with one exception, appear to be

satisfactory lei, towlnw on tob~oggn. It is recommended that the 3'

wide retal strii 1-05 extended the full width of the pallet instesd of

morelj• to the first of the three wires on the qnds of the pallets.

Such plates should also be placed on the extreme bottom of the pallet

instead of above the bcttom wires Gince considerable difficulty is

encountere4 when trying to load wire type pallets upon the solid

">ottom tobogg. -his difficulty iz caused by the f3ulig of the

bottom wire. 4on the edge of the toboggan 1-hen the pallet is pulled

Sabard the tobeggan in a 6iractlon parallel to .he s 'ide platem.

,2ch bottom wires are at right a.*sles to the edge of the tobogan

sad successively 'aa a ainst such edge vhen the pallet is hauled aboard.
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Provisions rniut be -made In tl-i eie~ibn of t. e v5,,i.:t -o .tt it W~n

be lonArd abW--xe P tcbopg;an from W of t~he four qi t s of the pnllet

witboUt foUline' AiffiCulty.

Usir., th:,- present sc~li? botteoi tobc,;g,-, it was neceusftAry to

loati the -vire tvp pallets by placing.; ttbcar. th- to),oggnn using n

fork lift tr~uot1' This l.aeing .¶ethnd sAofa ts one ef Cho ipri'iary

functions -.f m teboginn usid for co-'br~t pur-oses,



bc qpaljet s ll be tested for bandlint under &wkward

aoy~tiensý anq% Uf those ts~ts shall consist of an upside dowu

leot wherein k le9P of 3,.5C pounds secured to a pallet by strapping

ubal) be ea~rned in an upsidb down position for & horizontal distance

of 20 feet*

fte purpose of this test is to demonstrate the suitability of

&-aplle* .to withstand axbere conditions which wre occasionally encoute:ed.

It also provides inforation on the strength of the pallet and possible.

points nf pellet failure.

Both types of Steel Wire Pallets wero leaded with 3,500 lbs

0± 3tuel -mate&ial in boxes, and were wire atr~pped,. The pallets were

t-her V;,bmitted *o the following conditions of awkward handling to

da&erme-e strength of assemolyl

4) Loaded pallets were rollel over and were then pickA|

bottom side up by fork tmuck and moved a horizortal distance of 20 ft.

b) Loaded pallets were Maneavered into different positions

by inserting +he forks of the fork lift truck under the corner of the

pallet and inching the pallet along, This procedure was also followed

with pallets loaded with odd shape equipment in order to eliminate

the reinforcement provided the deck by a flat load,

L) oaded pallets were cimulatud being pushevd into final

S•,,tioi by meanr of thi forks nf v- fcrk truck, TheStandard Navy

Wood Pallet-was subjected to the same corditions of this toot to

fbtaln compa.rcive results.



IMSUZTS

[IA Poth tYpe- of Steel Wire Pallets reacte4 oatisfa-terily when

submitted to the uv1side down test, As indicated by Photos 40-0,

Page 2 aud 42-12, Pa•g 53, both the bottom wirts ane. the 31 wide

steel plates of the bottom of the pallets showed slight bending due to

the susnended load of 3,500 lbe, HLowever, when returned to norn-al

position the bottom structure very closely reth-red to Its original

shape. No damage to the p4llet diecks resulted from the pickup. Th3

welds bonding the deck of the pallet to its s'zmort did not break

apart, The pallets were carrisd in the upside down position for a

distanoe of 20 feet.

Whon the forks of a fcrk truck were used tc tilt up one end

of thae Steel 'ire Pallet (Tibreboard Deck) with th-e -pallet 1oa.ed with

&. finger tyme pallet toboggan waighing 125 lbs, an. ar. .-idoavor made

to inch the pl-let forward n-nd backward, it wns foW.d thAt the forks

pierced the deck of the pallet. Such. piercing wAs eun to the non-

uniform latribution of the loae which did not per,.iut roinforcing of

the pallot deck by the loau. The results of such test are illustrated

by PYoto 50-3, P&ge 94, Such methcd of mivement occurs in warehouse

at.--rials Ipzing, V~th both types of Steel Wir#? Pallets submitted to

such tes%,, it wa•s found. that the pallets with a 3.500 lb load were

ep.slly inched alone, over a concrete warehouse floor .ad althou&' the

undernesth structure of the pallets tended to dig in when pusa.ed forward*

the physical struct",tr was nct impaired. If, however, the forke of

the fork truck are ugod to push against the vertical suport wires,

separ'ting the bottc-n from the 'top of the pallet, such wire-s w're

found to bend nq i4.diceted by U>e l,-ft pal/,t corner bhown by
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Photograph 42-12, Pao 83. T.h Staaqari Narv V*A PSalot fts able

to pass a11 con .tigens of thig test withoUt £• )A'e 51g of 455

to its structure.

The Steel Wire pallet (B©olld 3iMted Metal rIck) Is

antisfactory for awkward handling. oonditlens.

The Steel Wire Pa.11t (librebosrf Dock) In mt tsIefetoeM

for wArd headling conditionc due to rupture of the pallet do&

under certain bandling conditions.

The und.rnmeth etructure of both types of pallets &r4 6i181w

'nd bes½, for-4 mainly of .264% dia. stoel wirve have the flsuibi]ity

at el .sticity to aborb s•ok, peorwitting the retrtii 3f the p117ift.

stracture to original shape if the shoc-t load Is untforaly dietributI.

"/hea~ concentrated 3trses is applied to ladividual mme* •s of the

underneath structure, ouch we*eors say bond, but usually such beoadim

is not soerero;,y detrimente.l to pallet operations.

- ~ -- - - - _ _ __ _ __ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



fUR 10- 1ACJG TUR

rM& plot Is to be d In an =loaded condition

Almetlr oas oe rern, on the flat. and %•lso upon one side, from a

h~ight of tea fopt to a eoncrete floor in order to determine the

ability of the pallet to withstand racking.

Te purpose of this test is to determine the rosistance of

e&h pallet to rouh ianAing. I1 has been found, that a :cpauI4daable

SportIon of damp occurrine to pallets is the resul-; of manual handling

of the empty pallets. When a pallet falls or is dxopned fro= a stack

of empties it invariably drops on its corner and rai*1A, or tences to

distort from a rectaui-.lar to an oblique parallelogxam figtre. If a

pallet Is net cesigned to safely absorb rich shocks, maintenance costs

W8 f b. high. Occurrence of such conditions are c."mon in stevedoring

and gersrsil svpply depot work. This test is devised to give an

indication of reaction to such rough dandling.

TZCT CO'I•I MOs

One em-pty pr.llet of e-ch type was -l.aced an to-,' of Ft palletized

tier in n warehouise h.ving t concrste floor. This tier wVs ten feot

hith, The ptllets were droprpd from the tc o! *he i*r' t t he

concrvet flocr, A tot'd of 4a, •rotr was ,co'lieed on e.'ch type

pallet, The pallete ,e positioned sc ss tc lan.' successively on one

corneýr, n the flat, snO. on ona sW~e. The amount of r',ck was

6et'-riaed by th. difference in 7eraremrents of th-ý pallet dinxonal

4i. -ent~sns. 3)ich *imereions were obtaines both b fore ann -fter Cta

drop. In order to cbtp.in bas.a •f co-parisor., a Stpn 're 4" x 4 8

,avy Ycod Pellet wRs subjectee to 'he some tests.

_____ _____ ____ _____ ____



Tisvt results indiep~ted thlv't when the Steel Wire fllet

(Rolled. Tzpanded Met~ld Deck) was eroprid. on one cornere the 4ecking

At thp corner bent over the "-' overhnng distance to tho vtertienl

sup-oorts. The 1" "U1' -.40in.. stlso broke open At the point of imnp~Ct

but welds O4id. not part. This d&nnge is of R -minor "ature., There v',s

no P.ppreciable difference in the diriorzal imeawarenints before ftnd After

the d'rop. On the other two drops this p~llst showed ac drmige.

When the Steel Wire Pallet (Yibreboard. Dock) waxs erop-oad on

one corner, t~his corner bent over the 3ff distaice of Vi~e ovtrhAng of the

deer_ to the vprticd, Suxpports. The top ~eck in the gen.-r~l airea of

im~pact also cr-,.cked and broke up. On th3 oprosite side cf the point

of impact the Firebonrd Deck pulled out from the "U" edging rt. maximum

cdistFtflce of 1/4.". Time dia.gonal1 nonsure-:4nts of the p-llot showed a

difference of 3/40 after this d.rcp t-st. Vh.3n this ppllot was d~rorped.

on one sid'e, the "U" edging supuortineg thiR side cnrle". ever to the

(4eck. The 1ibr,3boarc4 too deck -g ia crr'ckeO -,Ad. broke at the* points

of imp#~ct. No dv'.7,age r,ýaultoO to this pnl.lo*. vaen it v-., perz-iittad to

fs'l1 flat in its nor7:-." horiy-7tA1l position.

When the StMrý_Ar Nivy NYooc Paillt wns drop'ýc'd on ito corner

d,.rir.g t.,eoe tests, v -ifference In di~cngLýl 7.ersuure--ents of 2 iaclhes

wer- ncted %ftter t~h2 derop. In --nfUtion. tha n-kils of t~ie top eeck

were genernally loosenid, sorie being expo3ed 'obove the- top bopr4,*

rnbout one ouar ter #f P~ inch. Vlern t:As pnl-,et w.7s droonee or. its

ui~e nnO in q Aflnt positioz, no di-mrge rerxited.

COF117LT'S1 O.S

7h e y e al ts of precr ilted tres tsaI idc,%'Vt th e St ?el W.".re Pa~l et

(ROlled Xr~ýM Y~'.et1 Deck) a4ces satlef-c'%crily -.-t -equ~ir,4-nnts. It
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resitat raoki~'g --cti,ýn be9..te3r th-n does the lt.tný;-rd. Tomy Wioe Fitllet

MA4 d 4AUA as Aoso occurw Is of n i nifor njture.

Me rev~te of stich tests n1so ineic.,te thett the Me~l 1t're

Mlat (lIbr~bostd Dock) 1, c,,.3%tiifoic rJ ter roug4h handliw~ condlitim's

wbiek vm.lA irftee pallet rackcing, TVn'ar sucoh coreitions thý- pa.ll't

Ack 'bra- Irs up "i' inc 6ev io support it furnish'!i the -.nernernth

st!'!1tn1re of the prall-t by the secklng, teeforrn~'tior of the palll-t is

foMM to. occur..

Althou~gh the Steel 'fire Pellet (Rolled 34n-a Y.ot-'.l .c

will wvttstAncd nornal, rough trp~tvint it Will nCt 91*nnd Co'-Cntiýýt

'nbuse. The une--rstrujct-,re %:, thae v.articR,1 aupports cf ti-e pli~et

comnposad of single wires for the r-oist rrrt nnj thaso r~r33suulh3r, o

b,--ieing upoi; the applicatior. ci' direct s-trpi wt.Aeh is rict a '

ov',r an~ are.n of t-he p~.llet. It '¶dst ",-e rejio~d th-.t In this prlilc-t;

iAesigr- for pun ahr-ent by concf- r,-tod s'trniff hns b: --, crifIc-- A to

a or. a 3Gx.9- t t o a 7ne re inmo r tv.-t an vl ir.- e. i nv r~'.ai: t

---e of t"'c, St.-cl Wire Pallet (Rolled. Zx~,e- Yet~l N:~ck) is n

vpery - :crr-t-*lba pallet w~.ic1. will etand sever- ~.-~ hanPir., Vs 1.3

c.'rteedin cr~inary anp--:lbicuis or ~ ,but W!'ich' is noCt

inte' Oe C, dthStr-'!ý i~lt.- ;:!Onrl ir-eb,' fo -•'ps ccnon trrtic4 . uror.

~~~ t~-1 qtOr, C t.!: p1t.



TUST #11 - NOTV4KT TIST

STAIDARD TZ8T PSOCZV

10c pAllst shell be tooted for ',ove'ent by roller cowoyore,,

.5 ~pipe rollers. aze. skid rails %ton 1one~ed with aVprozt1mat*l7 3,0OO lbs.

A report is to be mvde In aach instAnce.

-i~sts s&hP.lAl so ineicAt~e the possibility of moving a pallet

with load of 3,500 lbs by invi'rting tac fork* of A fork lift truck u~nder

a corner of the pa3llit an, inchin.g the pa.llet into position simtl~r to

m-ich A condition '&i-ch might b-3 encountsr-d. in loading a box car.

j Thc pirpose of ti'ese tests is to Pater-:iao if sneh subm~ittod

Dp~llat is c.-nnble of bein~g read5ily mocved by or~ergecv s7aas when

regulmr equ~ipment is not AvAilable.

A~ lona cýf 2,15i0 lbs was placeed on weich of the tWO typos of

Steel Wire Pallets. .nd were suibject to a. series of niovement operAtions

co&'-only ueef! -hem rcgular --t-riFp13 hscdir n ilp'neut lit not ,-vallAbl*

jc.- vnre. .'-co--sry -'nunn of Pall-A trn.nsf-r is crsy A 3Ui1.itar

i0-e :ý~ the raCo 7Sýee 3:,500 l1. -oi -LFI Ws Utilizz.? %. ~i4ýlc.ltv

wos tntlcipt t- with "--sie teett. Arrare-een-s for tevt coi~tl-,0:3

v-- 14n--ths cf 15' wide tt-ka>--f roll-jr ccrv-ýror w;'%i,

'D-c ftj'%--nýtc ýta ~ch ottsr upon -. wV-:t -- auoi floor prorii.g Pt

total lcsr~th of cc~nveycr of 20 fe3t. A 1ov pllt vvePliced

u-ýn ~n!,en ' t iis -onyayorli~ :: t:;

't e nz9 : - c-1 elc ~ .'u f



(I:) 2) 9svma Byolle~r Rr~sl - A loaAod pallet vne plp.ced 1on

rollers &M~ pusW e maislly a distance of 20 feet with a rmini'imm

of Immwo od~ rol1-re .ppoitIAC tho lor~de4 pallet at any one tine,

Ifm Bt~aA1' vood rollers* 60 dimster x 6 feet longth 4ýL tho type

%wed by 1Nvsl hativitics for such parposee, were utilisa4 In this test.

%a test wns coa tetood upon a aoen't floor in si vnrohouse. Stch p~dlet

was aoved twice ipo, the rallors., being turned 90 dofj'repe upon the

completion of the first n~ove'ento

3) Movement by Sftds -A p#Or of 6*x6-Jxl5l long vwoM stringers

vwee pl~Lcsid horixontetlly upon cement f-sor onsli sp'.ced tc -xcco'roiP t e't

a pallet* A loaelad pallet of er.ch type v'u, pl'~ce' succesuulvoly urori

one end of the 'skidO arruine-ant and by means of jo tow rope p'n-si&d

around the aft end of the pallet it vas dýrugged over the tot~-! lngth of

0 the wood skids,

)4) k loadeA pnilet of oA-ch type wr-o metto to 'novii along a floor

by means of Ptn Inching procee.iro. ThIs consiatcAl of - fcrk truck

pickiag up one~ end of the prillnt m rovine th pallet Alcng, by a,

repetitive lift, nove, Azd drop prono ire. In this test -Isc, -a well

as In tea t condi tionis #1, #2, W *ý of this mcvenant test? a r.:Ahod

wns followed to ýýti-n jetcceptr.,½I c'ireCtions cf trrvel nordad ty

Lhe -=Zarstr-actzie 'tenrine, ou~fc'e 4,-io of th.c P-1Le te, by placlnla

different siles forwvard -Juring, c~nfbt~1trýnc, of toosu

It wigu fmrid bVy t,,s' th-t very little .IffMronce wos oncounteree

In. reffults (Aeitc te x ?Y i c~ #Poil't lock ccr'stru-Cticn. 'The

urgtr9*rctur~e of sxxoh po~llIets -r 7-r,ýctlcr~lly iderntic-A. Vhoa~iP

lc,-n2edA pal" tt v*% placed uc-n the ro'ller :conveycrs: cnnsi.ýr-blo

Aiýcx1nt cf c'~wl af ort r qý.Ared~ by twe -'en t'- ýc' ýhc, PPlI! t



along the conveyor and i t vets foun-4 thAt Interference dsyolopad ',ttween

the underutruoture of the pallet and the conveyor. This condition vote

.more pronouncee when the loaded prdlet vfts positioned on the conv-ýqor

w'ith ths, 30 wide ribbed formed bo~ttom plates moving Pt rI~t~t angles to

the rollars. It wrts fo=An' thnt In such direction of pallet movesento

the bottom b&&rIng .2640 din., wires would drop between the rollers Wn*

beszr aginst the ehannol iron frame si'¶es of th.p convoyors, Wav rich

contact rciultoa¶ In r- severe rpstriction of trn'vel, This condition Is

similtir to thftt in'-ic.¶ILu by Photo #107-0, P---gs --j. orez ]hpelet

was forced 'a.X ag the conveyor the altern~ate r~isinw Rn Arcr~pin, of the

wires '-twoen t~he rollers resulted in ir. coasidernbLý P.-ount of pAllet

Y-ibrpticn rt.rA the ezvonditu~ra of consleerritble force to obtt-in vmovem'ontt

When movemient~ %b wood. rollers wns a~tten'pted it was found that

whien the 3' vi~e ribbed ple~tes on tha bottCv, of Cho ppllet wer.-, pieced

att right mm&7:es to the wood rollors, sue'" pl.-tes showed F, taniency to

deflect but movemeont cou.4d be rz~do 'nlthough i4ifficalty w~."- ri.nced

in insertiag new rollers Pbt th- forvward end of the p-illet. Vflen suchi

tAllet bottoo plates warc~ placed pa~rnllsl to th, vncA± rollers, the full

wihof thle lo.-7ýe5 pallat was born by the cross wilr~c which were not

sufficien~tly rigidX tc withstnnd tbe lcn '..nx' failure of the ptllet

rtuulte$ A.. ineicntoO by Photo #10" 1F-t re 3j_.

When the Is1kid -nothce of pallet moye~nat wpo ntta~ted,

difficuilty -^s expori3azcoe in thot the une rstructire of th~e pi'.lleta

tcan~e-A to .1i, into tho vooe. ietr puxlle4 fsrv-re. ftA rzt'lt-,d.! in

roxsit.ozee ftne p-Ldlet vibr~tior.. Suceh mov:,: :,*s cculd to nr-do.

however, with- only Palirht '4.fl *-.i n CIF tni .v1P 4 t!ucture of t~hý,

pU .e.#
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When the pn.llot w~s moveA. by Pinching* it was found th•t such

ees.l be qoouepllsbed in a s'.tisfnctory mmfnmare

Soth desigs of Steel Wire Ppllets are not satisfctory for

movement by the *nergema methods in.icated by this test. Although

in oach case, with ono exception, it is possible to move pallets by

sush etans, obh enn orly be Rccomplished by the expen~iture of

censid.erable effort. The bottom surface of these pnllets is considerably

inferior to the Stpnd.rd r .vy Wood. 2nllet for th) purposos of this

Movement Test. Duo to the fnct these pallets nre boing tested for use

ms combat pallets, nnd thpt such use woull require completely ontis-

factory movements by the onergency mowns ineic'teW, the deficienncy.- of

the pallets inetic'ted by this test is of utmost importance.

iI



TEST~ #12 ~- VATR ~APSCM1O0! £ UTWUIC TNT

SWTAi1U= TNST rROCXWU

Bach pallet shall be tested for the rate of water Kscrption

na. the effect of such absorption upon the physical ehnrnotdristics of

tho pallet, The test shall consist of lightly svraytg epch p-,Ilet at the

rate of approximately one gallon per minute for a period of 15 .inute

intervals. Veichts shall be measured at the end of 15 nimtos bnd the

test continued until the rate of absorption blcones negligible.

9'ertinent informition regarding the condition of the pallet at the end

of each 15 minute interval shall be recorded. Observations shall include

conments on the 0te9ree of water retention on thlo top surf.oe of the

pallets.

Ppllets.as used by the Navy may be sulJected to the action of

rain, spray, or higi humidity conditions, nne it In believed doeirable

to hF~ve an indication of the effects of moistur.' upon tho paik•ts And

o' tie degroe of the retention of moisture.

TEST COiDITIOITS

One empty pallet of each type vas weitrhed povicuas to the

start of the test. Pallets were then mubjected to a fine sprany

%tilizine an oreirnry •-.rden hose with lawn zpr1nkline attachment

slmuiating a light raining cond-ition. The sprny was mriad in direction

to reach all portions of the pallet. Aftir spraying for a .-sriod of

15 mirutes the pallets verq inspactee and weighne to determine chane

in vei,-ht tue to water col,?ction and atscrption properties. Spraying

was con'inued for 15 "uinute intarvals until 0ifforences in wei ;.t were

negligible at the end of 8uch pcriods.

-95-



So velights of the pallets bet cre spraying~ with water were

fimaW to be its follovis:

Steel Wire. Pallet (?Ibrebo,ýrd Deck - -54 lbs.

Steel Wire Pamllet (Irpended X(etAl nmeck)- -604 ibt.

Stnre.fre. Navy Word. prt.llt - - ---- 9I lis.$

it tte end cf the firet 15 mi~nutes subjection to wateýr emr~iy

the Steel *fire rv.llet (Fibreibo-rd Deck) shOWed hn incrSeRe in wei:-ht of

1/2 lb, -AM the Steel Wire Pnllet (7.vin'ned Zeck) showed anIincrem-se in we4-t.-t of 1 lb. d'it thc' end. of the secor.! and thirdi. 15
'imnits svrvrry periods there wis founl to b3 ac Pirthur increpkse in~

Wei ht.

It w.-s otsoryer4 thýt the nallot h~virj the zpn~ue~ed nietnl cieck

shoveA a. rre~ter tandency towmanvter erc-no upon Its structure.

Th'se drons clun,- t-~ the dia',onO. n.osh dh~sign of the p~11ot 3ir-,Il-x tc

hep~ds of sweat. Whan w'iter ccJlecteO on the Y-r&Ko:-re D%-ck wt'1.et.

th! eOplets WcuVe terA. t-- 70T--,ins ~na. roll cff thc, e -Ys~cert wlhere

It wt.n flarthpr Observam th-t lctii ef the -07v&- n1ILets retlirnt)4

to a com~plete st~ite of ý4rynasi 1-, *Jnu~t a i7.t r of2~1i'~ ' the

6;rPyin,,7, Tbii ,-'st was ccnc~uctik .-n r. w-r- u"r4y

At the 60 cf +1-- first 15 ninut ý, v-e r-yin-, th

M-- ncyt. 1--, minut-. nor-- shove,' r fuw*vhi'- -- in of CL trc7Q ,

fc-1]0cwin" ro : cc.r! with c. 11irthiar in'sIn

w:V~. Trtol-In in we.ii,' was tr'ý~ 'cur q-'2 cniý half-ri~

f cr rfir' 1 f'h t of i lt

'"eA?. Cf w,"t'r mtn-ic. r.-ter 4cr. c-f tot ~yS



£5nr1Igible. Such~ cJhnractorietic is t-uporict to, the Stnnmdrd.

JIfvy Wood Fa11ots %kerpiu water Abcorpt.*r~n amcirts to )dG.% san m

ro~ach a vpli. s hirb as 20% un~ur fav..rnbl1-ý cm1tos The stool

ccnstr'iction mand edoeten of the t'st~ee pni.lletsaoiniiuatos pces~ibiities

of e~triricnty-1 weight fnir~s ?tus to w-ttor accuw-!J ntiton. Tho Steel

Win) !'allt (IFr~1ee niP.Od Reirl Doa~k) is p-rticuiarly v eil designee

in this rfurpect.



!~~ 0 .01 - O 39D8RPIZO? T T-;R

elloets awe to be subjected to oil Fwe grease applications

ma* a rord made in nfmrd to ease of eleaning, degree of absorption,

md possible akbaVw Ia physieal strength and efficient load carrying

characteristics fne to oil absorption. Obser', tions are to include

tho deres of retention of odor by the pllets, if any, in order to

avoid 84or contn'mination of succeding lor.ds; for example, the

onteamnation of a later load of butter by n previous load of fish,

It has been found that pallots W be exposed in actual

prnctice to oil and grease fro', everbhed cranes, or other m..terials

handling equipment and also in some cases to spillage of load contents

Ojj) or absorption of odorous oils. It is believod advisable to indicate

the degree of penotration in such cases to shov tho possibl2 degree

of cont~rination to l•sr lopods and also to •oternine if structur .1

harn 3%%y be done to thý, pellet. It is also dosirabl-. oo know in

such cases if clelan'incss may be quickly regrined with little loss

of time or 3ffort.

TUS" CONDITIONS

Drops of cl verc al.iied to the deck snd und rjtructure of

both types of ppallets by mcans of a hand operated oil cr.n, The

aegree c.- oil ppnetrmtion wrs observcd nni '.n attest m-ide kc wipo

tbn pallet cleAn with dry r&a-s.

On thW Stool Viro Pallot (Rollod Zx,'nded Metrl Deck) it was

found t•n-t thi oail droplets w,)r.; :notr bscr'Id anA w-ar *- i romcowver

from all parts of thQi pall t.' ly rubbing withh ni wvste r,-g,



On the Steel Wire Pallet(Flbriboarl Dek) it was found that

normrlly thr.re wns no cil absorption sn• the pm.llot vni emstly vipod

clepn, If, hovov,-r, the Fibreboard Dock yore broken or crvck"4d, it

was fomnd that oil vould rapidly penetrate into the broken portion of

the docking vhnrr the dock was not protectnA by the •luminum paint,

ScrP.tches upon the -:.,llt deckin, Plao i "rmitt'd absorption of oil into

the Yibreboard Deok.

COYVCLT1SIOFS

The Steel Vir, Pallet (Rolled lxpanded M,3Utl D.v-ak) doos not

show any dogroe of oil mbsorption rni is entisf~ctory for oil

conditions as illustrAtod by this test.

The Steel Wire ?ý.11 t (Ftibrebonrd Deck) dons not show oil

absorption Ps lona as the deck is intact but will reatify a.bsorb oil

upon mr.rring or breaking of the deck.
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Chh pe1t •Mll be te.eed tc Indicate eiether or ntnt a

pIatmet•tv coating has been appliid and a report mde AndiAtting the

te¶foctivenese of each coatings where applicable, In order . 3ecure

required, information each p,,llet shell be imereed for 12 homrs daily

for a period of twO weks to the action of sea water. At the and of the

12 hours immersion the pallets are to be alloved tc &ry for 12 hour.

and then arrin Immersed, At the end of the test a report will be made

indteating deteriorption, such as rust, etc., and the generpl

effectiveness of protective coatings cn the p-Ilet components.

Although tho above test would at first appear to be more

severe than would be indicatod by practical applications, this is

1) explained by the fact that an attempt is being mfdo to ebtain

deterioration dta twithin a relAtively short period of tirn, -.nd

consequently sevore conditions muft n•c issarily be imposcd. Wxvy

pallets are usuplly submittod to waterfront conditions of high

humidity "d sIlt or sor writrr Vtmosphore, ane etoriorn~tion -Ry in

somo casec be hieh if protictiv. aglwrce Arr nct built into tho pal!'t.

It is belioved tho &,ovo test will trivc axn indirition .-f thýb protection

Afforded in different tpes of dosien.

TIST CONDITIONS

6--c coch of the tvc types of steel vire pall•t va, securod

by a ti, line .and dropp-, over n ')Iukh',qd w&I -nt,1l1 the 1.allet n.s

eompletely imnersod in the teor .,ter of lew Ycrk Rarbor, Lt tzhA AnO

of a lb hour period of sr.lt w!'ter 1 o•rsicn the pallet ".% i1ft to

ery for a period cf 8 hciirs, hio ti o f'r i -ersicn war a4vt-ý V c

I ~-1020-



minir-nw' requirMi by tho 'Stnners'r Prl'1;~t Toot Proccdure." It warj

te:-neesBe~ry to alter irunersion time from, the r,,connanded 12 hours for

tflatii2g convonienco, Duch schottue of Immrelon azd (trying was tollowed

for o verlod of onu~ !-,onth AnV dnring7 this time do~ily obeorintionar ware~I '-de r;,gnreing thc prot%ýctive qualities of "he p-int coverine the pallets,

After the thire d'-y of #aa wpater iersion, the prot-ictive

coa~ting of 11both types of pi~l~ets ehcowaO s blistered condition~, The

totp. nuimocr of hours of salt v~ter in-eruion -it this time vqs 56 ;aours.

i t wns that, obs erved th~t the blistered p.-int could to ser-,pd off by n

firq,'ernail, and t-4-t salt vmt~r wvis founrA to be in coutpt~ct with the steel-

wtra uader the blistors. A rusting of the p-llets steel stuticture v-s

Rlso neticed in crevi*'au not protected by p~int ane in uneortted portions

of the U"J 6dginr P-rownd. th-G p-illt detck, non the pallets were

per .itted to dry for ni period of 8 hours it was found the paint blistort

vouVc dry up Pja th,: pallet wculd notm its original pp~e~rance. -fter

i% wuk of alternate J-:-erslon o~e Iryine, the piallet laovelop~d a vir.espresk4

ruatine condition tzdrnt the end cf one mona.'s time the protective

coeting- of the pndiet hi.d pr'icticall14 disappapred. Photogrniphs

I ~ 4O-1 ~-e 1O ~M ~ ~yc J~,illustrv to ccr~i o f~ple

-fter R perici i!f one rncntbis tins of nl ternqto wettir-7 PMd trying by

n e~r w-te r, -;'Jnt bl1 stors -w t, ob-zchrve! in bc th photos. tft'r strani

Vhe-n the S-zlet21 Vire Fr'.lat' ?1bjreo*-Pr, Dock "-a sauitittad to

this teot it "ag found tbý-t thco dock top~ `'cn to %mr wihi-e

-.nd thAt upon ýrylzie the icck top '14-tcrtcAo4 ckwt-is-etwlc

ccnlto n hfnprIu~t
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Tha protactive co.tine appiied to both types of Wire Pall6ts

in not A.Aauate. for conbat usago. The coating as applied appears to be

sprFy-cd aluminum paint and it is believed this has beon furnished without

aerious thou-h•t being given to corrosive conditions which m re, sult

from combat usage. It is recomm.ended that the ,manufacturer cecure a

sui.%bln contiag which will meet the requiroments of this test.

Care shou.k %" t-ken (urine application of such coating to insure

complete coverage of the pallet. Locations inraccessible for p•aintin6-

in tho completed pailet should be painted provicus to the rsso'1bly

process.

k)
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ThS?#f15 FIR3 ISTANCI

4 &IWUML~ TXST PROCV~YE

P.llets aro to be tested to doter.:,ne the fire roaistnx.t

qual!ties in each case. A gasoline blow torch flame shall be direat*K

Supoa snmle portions of the pllet to determine if thte pallet is veý,

readily ignitable, partially resistpmt, or is fire proof, Attention ic

to be given to the doterioration or inflammability of protective coati-.

and deterioration of ntrength qw'lit.os.

It is not partimilarly desirable in moat irstances thnat

pallets be completely fireproof but usually it is necessnry that they

bo fire re'ýistrnt.

fire rrising the temperature to that necessary to ignite

an orlinary hard wood pallot would in all probability destroy the

pallet contents Amnc there would be no point to considerable cost to

aecure fireproof pallets in such cases,

It is nocassary, however, to hpve f general idea of fire

resistnt qualities for proper pallet application and it t8 believed

the above test will give such indication.

TZSYT CO=ITIQITS

I One empty pallet of each tyro oas tr7nsported to mu men

outside area. At such place, a flame fronm a hand operated gasoline

blow torch was directed to different portions of the pall. DNring

the Rpplication of flame to each pallet, the reactions of the pallet

to such test were noted.

RESULTS

The Stee1l Wire Pallet (Rolled Uipanded Metal Dock) was proven

to be entirely fireproof, The aiumi~mn paint covering ouch pallets

did not check, blister, or Ignite.
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Mw Steel Wire Pallet (1lbrebeard Dock) wa considerably fire

ree les nt as long as the pallet dock was not broken. When the flame

was directed to a broken portion of the wyibroboarde dock, the deck

snqht fire and burned slovly. At the end of five minutes this fire

was still burning but had not Increased in rate. Such fire wes easily

extinuishd with sand.

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

fireproof.

The Steel Wire Pallet (Fibreboard Deck) is considerably fire

resistant and is very difficult to burn unless the deck is in a broken

condition. When ignited the pallet burns very slowly.

Both types of pallets are cevered with an aluminum paint which

is not affected by fire.
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STIMD TZST PROCZIJEZ

Fjach pallet shall be tested for sweat resistance, being

placed in a refrigerated space at a temperature of (00) for A period

Af 12 hours Pnd then exposed in a room havlng a temperature of

gpproximately (80O) and ir. humidity of 85%. The degr•e of sweating shall

be observed ten minutes after bcing placed in the warm room,

The retention of wnter under sweating conditions may in some

cases be important ane. informz•tlon in this respect and in regard. to

effects of sudeen temperature chan€:es nay be obtained from the above

test.

T3ST CONDITIONS

Ono empty dry pfpdlot of ench typo was wevghed and then

subjected to R stcwN-;e period of nor! than 12 hours in a refrigerated

warehouse havinr nn inside teripernture of •inus P.. •At the end of

this per' Qd the. pllets were trensforred imrvedi.tely to a covered

cutsiee platform of the building and ollowed to condonse noisturu from

the air for a ipriod of 10 minutes. During t!.is period the temperature

aW! relative huiritity of the zutsido area wr.s recorded. At the end of

the ten minutes, the pallets were weighed, to est-ablish the a,•ount of

moisture present on the 1-illet structure P.nd ýere observed to determine

the distribution of such moieture.

------ PTS

The weather data of the outsito test cuea was recorded by a

hand--aspirated psychomoter as fc 1 lowst Wet b'xlb temparP.tuor**-* .7°40,

ery bulb te-.pert.ure, 820, r-lptiv; hum!iity,- 68%. Xoilturo

immed.,ely begm. to collect on both tvpes cf pallets when they were
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Otrw.adrred to the otside platform. This condition was not readily

visible to the eye W was detormineA, by running a finger across the

pallet stWoture. The moisture contrtion rosembled a very fine3 mray.

At the ond of ten nimtes, beads of sweat formed on the top

"Oea of the 7ibreboarO. Deck 1?allet. These beas. we-e of various usies

up to approx. 1/82 and wore of a snAll quantity.

The Rolled hpanded Metal Dock Pallet d.ic not collect beads of

sweat on its tdp surfac.

The difference in wei4hts between tho dry and wet p'dllet of

both types was negligible.

Both pLllets were in a complete state of Azyness 20 minutes

after outside expomre. At this timo the Fibrebeard Deck Pallet showed

a seforatior. in the centor of the deck. This condition reeruted in the

top-deck of the pallet being perranently r.J see from the supporting

wires a hei&kt of approx, 1' at the center whereas prcvious to this

test the top w•.s pe.rallel to the supporting wiros,

COi.C LUI 0S

Trnnerature chanr.es will cause bcth tnpes of etnel wire

palletb to swer.t u.-Aor favornble condlitions. The constriction of the

Wire Pa)llet, IRolleO Xxtner.d •tlDeck Is• such th::,t =,y asn1 rn~c~ut

of water which might daposit upon the top suirface wculd, not tend to

collect into sizable irops one wold wmporat-v before e to contents

would rem-lt. Such Js rlso true of th, un4erneath structurc of bet!.

pmllets. The construction cf the deck of the St-el Yir, Pallet

(Yibreboari Dock) is such xs to retpin and collect moisture on the tor

o• the pz'lat in the form cf dtrops. Nowevy-r, such moisture condaninig

from the p.'l13v stlone wou!t not be aopprocir'lc u,-aer zr~l swe~t

conditions,
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It is believed± tha~t little cr no •.•-•e w~l r~wuJ.• •o

pallet lcoads by s~eagin• ox these pallets.

I

I

II
iij

Ii:
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?3S? #7 ,RCM'TUGE or TM zma

lach pallet will be measured ann W,' petrcentage indicated of

resisting area on the top of a pallet compareA to the total area

enclose" bietveen the top dim~enuions of the pallet.

pailt ~Shiftiti of a load' upon a pallet is rE-isteeý by the area of the

psalt Incontact with the load. The 'e.ove test will provide an inc'icat.-

tonof heresistsnee to such ehiftin&,. The percents'Lge of top are will

also give n measur'e to the ease of lop.dAin, of a pmallet. In load'ing it

Is som'etimes aiva.'tagecus to be -fole to walk on the pallet top area

and if am opzn type ppllet is used tiie Wli cniise some inconvenience to

the lo'r'ers. Top !,.ree, porcerA-toe w"ill also .Ave an in~iication of the.

suitnbility of such pr~lats fcr 4~uin!- oper~ttlons since it is necesslry

in so-ic C1.866 to :Iu~ the lo''ir-ctly to the rn1ilet. If such ,.sa is

0 nmade$ R. high percentn.-o of top nren woula. be requireO in order toporrmit

offici-int gluing cT)o:rn'tions uiior st:,,1ArA nrocedures, Coefficient cf

fric-tinn inacox s u~lr) be list-3( for trch type -Pt,.A'ipl useO.

TEST CONDITIOY7

Tha ctuii Lor, %,rea~, rf "l~ie ~~1twhich vonillo be in cctnetrc

vi th nor-,-l 1owv, Wasne.-sitroe. This -re-. v-s coonarA tc the tot-1

ter prep, ancloqece b.' thi maximx:- top di-ensions oýf th-.i pnllet in z-1rer

tc tnbtp-in - vrcerL~tc) fiv14re.

Suitability for elnirg operr2.Ions wr'a ý(-ermined by the actual

-lui nC of -i lontA to th. top 03cks of tho pallets.

Th, coefficient cf friction for th( top cf the pnt1let wa

deoterminod with - vcoli box -ine q pn,.u,1rboP- 4 cnrton by iirug7-Ir4 such

contitiners rcrcsb tha tou of thc, ptdllct 'y ronns of -~ sprin': brlrnce.

- Thý isvriae b'-lsncc renAIri a indic;'tin,- t:..,- 3fforts remiaireM to d mig,

t.-,- entriners acrens t,,, reck wcr,, t)ýi~ cc-.paroc4 to the weiorhts cf tho!



r~spective containers ane the cocfficiont of friction wnq establisheO.

RR being the ratio of spring b'il--nce rýýadiags to the veig'hts of thi

contninc~rs. RaeFOinge were obtrineO. for both stpatic and sliding

friction. For comparative purposes, the Xnvy' Stnm~ar"4 Wood. Pallet V~s

subject-ýd to the stpTiO procedure and static eze. sliding coafficiparte of

frictio.a also obtmininI for the wood p-llet.

RESULTS

The Steel Wire i1llat (Rolled Zipanded Motal Deck) has atop

surfsace percenta.?e of 3'% The Aeck of the Pallet proviA-ed arnple

rigidity anO area support when walkece upon by wnirehoume laborers.

Thie Steel Wirc Pelle.t (Fibrelbortrd Dock) -has st top surface

rE9rc'-nt,-,-t of lOOý since ths eeck is P. fully ruiclosce. sheet of

fibra'ýonrdl. The deck would. aot :3,tisfactorily support thie weigzht of

w-rohouse Ir-borer,3 -inewr~ed it 1cfýAing procedures&

The StrndarO. ŽTvy Wocd 7'oJlet, hpe cL top surface percentage

of s4 and aeoquately sup-ports the wtigiit of vrarehouss laborers. This

p'ii1et also has suffici.nt ricidity,,

When tests for g4ucO. loads worn condeucteJ, it was8 found

nec,3ssary to r~pply ý-7ua byr bruish too the l~ecks of tho pa~llets, The

deeck of the Stool Viro F'di.llt (Rolled. 3xrt-,idod Motm'. Deck) w"s fouind

to permit considcrpable j-Iuc to drcp throui1. th6 Oianone shAped q'mings

in the top or the pall1?t. It wits necesenry to brush oxcassie glue

ovf-;r the Ieck in order to 'to sur- an tviequati -nount remainoe for

proper adherence-. This procceture involved miuch gluo spillage and

vwete. Wh,,n boxes of R lone. wnrtý plncoe upon tho 6eck they were found

to be rer~ecnnblj socu~rc after the Oryingý p rioO. Photo -4107-2, ?ago 112

inflicates pnttern of glue bond upon containiers after Aisassecnbly of the

gluoe lop.A, It wp~s fciriA thqt when --ho boxe's vc(ýro pullad loose from~
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pth-? re~ck, thrt such of ttn.- eckR protoctivo cop.tin:7 -f r1-,1UUm wau s

Pu11lt¶ cff ýlt t-he points of g1.&o bonrA.

ThA Steel Wire Pallet (Mir-bo~rr Dick) proviied idieal glue

loaein., cOuurFcteriatics with its fully enclosoA top Aack. It wn~s Alsao

found with this pall1ýt, hoav~vr, tha~t mich cf the decks prot~ctive

cooitir.,ý of ilumirnum w-s pullThd off the dpck P~t the points of glue bonA.

Thc cv~fficiants of friction fcr the three types of Pidlets

wer'9 dcterntnn-d In accor4-'ncc with the follcwim:ý- -i

Type & 11r. C" Test "v. .-crc,) xv. focre CO ý4f1ffdent Cf
Tj-o .f?110t 'ye of -mi~8 to stnýrt tc~ kecp In friction

_ctir. _____ libs) -otion1bs) Stntic Sli0in

St,%el vire Fn11ot Wood
(~c2I hrnwdu 2. 15.3 .55 -1

______ý 12____ A6.6 23.1.1

(F it. r tc,. r,ý D cf k 10 20.7 i6.5 .5-7
Cr~rtor;

__ __ __ __ _ __ __ _0_ 21.2 .59 5

Stc~n(;nrA~. Fnvy '(00e

(TT.>4
__________ 12 ~ 21.0 1ý6 ,2 .3

7h. Wt' ir Imk11 11 1 iA Txp-x d ?4e:'-1 fleck) has a low

~er~e:.~~tcc"' Trfgk(-e I, irzr, '-' tift: .xcevt for the

factr m 7xi i: i&t ', rniE 2r th e ~exa who~a us v! in glus loai4

elue 1oij Ut -'; --,-t 'rý-~ictU r C*Acc tUssie ttuc to bnrittle,-

-i~ts ech -ccz. -asi a ~ejt~mcs CA the top

-,-7- th " 'e h P4 "FIT.rvn; Vt' it,' Ch c .1,S 0f f 4ri t1 iw .

utr ago : .:E- - ckfCý f ' 5 t*c-ria -af-A!I: ;^11c~-' t~ I ~ j Cre



itah p-41ot will be lystigataA for suitrbilit.' lclr sta'li

str"*UeD o-pr' to~s rmdl rs rort ~e~concerning v- so of accomlpi1 shine.

vvn. Obvaýrwutlozip will be modo relative to r'ltkau1rg ten~o~e~ajS Of

strippngon esnch type of pallet.

Al1thoufzh comrirp -tivaly m ix:: thom Lluir~.: in the

a W lmm.7 forpwtion of unit lol~ds,, it is xcm-)tim-ý nr-crsw ry Lc useIsteel stappiw, re m itcp.le. prod8ios fcr str-,pzlnng eml!u bo

:ncorporatefe in Fk pral-it wbar this is L.ec'cas.,my. n.his t,4st will

±zAI.Oc,'te guitsxnilit~y cf r,-ch r,4Tht fcr st1"'Ppi. '- purlfs$3S.

3o~th t~yn-OF zf StOal iire 'rallets ve)rr sta,3l strn~p",-A witha

100 5 cf~ 3, 500 lbsa bY cc e rr-ac~ iVI-.r.hU- tr.n1 O-tc~

Obszpilri'tin wur Me n eq ozncorrA.'1 ockie cf at,-,-P-,n-; o-.t.n

Vnb8oCiuart rbýility Gf th-8 D-liet to 7n~irt-An ti~la U ttlosc~ f

si traps pr)- Qf tŽýcntr~: lenA. sh tr-ip'nin 1r-tr --

the a mr ýo- 01 1%; 1. me Ir is a SOd 4'c~ P. --I,-vy S r..iT A~r Tý- >IPt.

convictinftlC of th•: ýý I2:' '2* -r. t th- r~ to c ~f>'~-~~

t.. 2' *_P *1*'~ t % - tp



Luring, Pc8t #6. Shc'ck Lowline, Tcqt C. 'Towin,- Toat, TUnsUpportado

fcr Steveelcrine Opterrticnu, it ums obsorvod th,,t st,ýel strppjieA lopts

Oil 1ýot"i tipas of at, A4 wirtl Pa113ts ware sp~tirjfAc-torj y., l orsearin

rf 8'Crrp3 s s nrt cltu rve~ urd~r crrinpiry anvore h~viAliag, lbotce'enhs

f~or such~ -t;;s8 11ustrpte atr'-ppimg. coK.-itlofl8

Both types cf Stý:col W.'re i'.11ets r-- vinti3f'ct-c~ry for Ste&~.

Stpv.I, pnlcs



TIST 1SOS3IMIM

&ch ppleat will b? teste(4 in~ nr~er to Aetrrminc its

muitrabili ty focr S4taveckring Operip.tiois anf? e. report- ma'n4 upon v~xch

mlnitabilityr. JLcFng of prllotiz@0ep. rgo by sinple pqllets in

tteyctorin,- oper.-tions n~t the present tlncz is umtalJly %!%ccomplishOc

Vb thG 1s 8-3Of single wing or r'ou1 ,lt wing pallets, n' nb.r slings. Dlue

to the A's-ioe usually prevp~1entr on the win~gs of th,, wing type ~l~

othe- mwifi-tturers en~envor to elininnte such win~rs by prcvil1ing

hooks, hook holes, or oý-her holdin.- xrran-oetnts or by hailling the

pallets with c'-rz~ riets, The methoe. of *pornplishir,,? micb n'ineuver

shvel! he ccmrn-rta. upon for ea.ch pallet with Pttention being Fiven

t( t.' f.-.ci.-ncy of ti,.e Tcto~ a Pe'ýilion, t)h,. followin-1, tnstB

are ýo bo conf.ucý u-ton-, er~ch pnllet- ir. c--ýAr to 3inhulate coni 4 itions

to which pPIllet lma.s nr-, ex~soseý iir. the shiplca'11%ý: or nnloae~ing

process eue tc fri-alty carpo kvmr.'ling, £auiz~ent cr i-nroner orerrn .ion

by Pe~rsoninel.

71t-s t,,)ts shall be conrluct6!1 wit". pýýLl~t- lop-.eO to wdgr-h

apr.~roximnatLAY 3,500 Pcunes tein,- hoistedl aobrP.. with ,h, Ilse of

n.onventicnal c-'blcýs 'r bar li. ' for 'uiy othor ty-ýeP -. inv or

'-rille 'heir.(- consilaer,-I fcr use in iAoiritiný- pfrlletiz--' loadls aboart'

n) Lcnl. to býe ho&e~to A heic:ht of 25i fat -L~r-mtA or

Ooclt I -ivJ.l~ s. then to be lcw~rý-r awn' -.t full sypeod nn broug.% to

n full brpke 8tcop Prbout 5; feet -bc-7i Heck or -yo-aný level. This test

shc 'I., bo co'ipleteO four ti!.-ies wi- ..b ench pallet.

SLo,,iA to ')e rdliced4 on ('ock apprc-xi..,atoly I.hirty-fiv-o feet

aw-y, froi s1½ of TiShi~ps Canr sh>culA pi, up 1orie enn



inboarA. eliultr'nsously or-using load tc bum'p shi-ot uWe., This teat

shouiLO be roreated rnt ler'st four tir'cs with ei~ch prllet.J Since Vhwre

voulV bo consi'let-Pble cbanze of injuring the- ship structure with thrý

abcve ineic.-ted. Woet, PAequnte preca~utions shoulO. be tAkent to fully

.protocc', m'ich it ship rg.-inst pallet impact 'by bo-tr~ing up alora' the

ship ei'le,. or bhy siitdp'tin,7 this test nwq fron the ship, but UD'-er

conrliticins which woulr be i'e~iticnl1,

*The above tests are conei'~erO. nseceussary to "letter As~termine

thn suit~biiity of p,-.llets a~n(' slings or brl~loe sa US3~In loareing

Palletizod lo.AS dboaev. vasneils.

c) 3ach -o,'llet shnnll nlsc be, invasti-r~t,t for suitability of

-shiploO-v~inr, by "Ship Conva,,ror Loading Systeo's."

Fulxl r,:ports shall be mat~e in~~icrting, suita~bility or

unsuitalbdity of subject pn1lets for stev'Aicring work in general and

9St~ecifi~cPaly for each of the tlyrarc abovo ir. 'c,!W.t tests.

YLMT CONMI TI OIlS

Eac'i typa of Stoel W~ire "Lallet wa~s loaftevA wi~h 3,500 lbs of

boxel steol e,ýo protectors. This load vrts st";-.l str'ippOe to the

psIlot nnl wp~s then subnittce to tho £oliox'ing- test con' 4itions

s1Tl~hif~;to-,o,0oria;- cperrPtic~ns. The Stnm-trA. !F!-'ý,r Wci Ytrllet

Was also O4milarly lore m~nA submitte& to each of the test concItions

in orOder to provi~e 3.q basis of eorpFArison.

conoition #:1 (T5ro-P Tost) - $na loaiecd pn~llt of ench tyoe wvis riggee'

ane- suspencdeAi by mnean~s of P, converntional wire cable wrempe4 Unrier thrs

10 --vorhanging, winC of the~ Vop ('ack cii tw.t W~es of the 'U..Such

r.;4nne, g mný'rnt ccxacýiAcuio -, ithý lo~at n-fovious to test is un.1e'!.ted.

"by Fliot) #4d..'s r- preli-innxy prec-Lution t1~e wire sling

w ~ t'rýacv- .: tho- virtlep-1 postv; of th(cý pallht but 'U~e weas
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soon chbnged to the test position under the wings of the pallet after

a trial test indlc".tetl load stability and pallet. design woul ;ermlt

outsio placing of the cable cling as indicated by Photo At", Page

The prallet was then holsted, by a mobile crane to a height of approximte

25 feet above the ground, Photo &2-•4, Fage & indicates test

con~itions at this point. When the loae.ed pallet reaoched the required

25 feet from the groune the cr~ine man osa enly relaxed his cables,

pormitting the pallet to ,.rop freely downw4rd until he brfkee the Arop

sharply at a distance about fi7e feet from the g. nd. This operation

wAs conpletear four tines with each iallet.

Conlition #2 (Impact Test)

One loaded pallet of each type was riggea by moans of

conventional wire slings uneer the deck of the pallet, The slings in

this test were situte,4 Insile the corner vertical wires of the pallet

similar to thnt shown by Photc #+ý-4, Page l18 A mobile crane

standing approxinately five fcret from an nOjacent wall was use4 to

pick up a loade4 pallet placed vproximately 35 feet fror, the wall and

then to zwing: the Pallet inwatrd to the wUl at the sp.ie tine tuat the

.pýllct was beirip hoisteO, This operation permitted the loaded pallet

to forcibly %trike the w'nfl as shown by Mhoto #-2.- 9t age 122 . This

teat wns co ploted 4+ tines iwith each pallet, It is to be notee, that

in each type tect an clerantary type o' rig1A-g was u8ed.ln or-ior to

best illustrate worst holstlnen conditions whe-,n more suitable ecuipretnt

might not be avw.iablo P.s -.- res~it of emergency conMOAt action,
RESULTS [

Colviltion # (Dr~op T950

The Stool Wfri ?a!!t (%P I <ed g T,.Ie) di n-
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show P.prrecinble 4awv.re no P. rosu~lt of th, Arop tests, As inudicated

in Photo #42z-10o Fnga 12~4 thb. pril1at deak tended to 'bow-in"

towr~re! the center of the pnllet4 DFlsnre to containers was slight,

stael el.r-ppj4n- locsaned slir.-htlye but no other physical damage to the

T)nllGt or lor-d. w".s ncticed4 Vihcn pl.thed upon the ground. this Pallet

die not quite return to its original shape but the pallet was abl& to

continue to serve its functions and was very easily lifted and carried.

by fork truck.

The Steel Wire Pml~let (Fibrebo~r-r Daee) showed a darAgidng

coz~ition ixistinz-, at the dorners of the pallet where the cable otlinjgu

werc~ lcpcrtori. The center of the 6eck bet,,eoan the slings belliod olif~htjy

This con~ition grew worse with eacoh Orop until ,%fter the fourth Oz.op

thQ sh~pcp of the pspll(t had ai distinct concav,. VpoeArnnce6 The wire

alinm's hnO. pull-d up the~ ccrza re of the palleat to such an oxterrt that

tho first lp'yer of the boxed. lofO wase d'.u"1I.ed. Photo #42-15# PF-eG ,2~

in(Icý!tes this ccrndition fand A130 shows lcoeenine of wire strnpph',g

whic-h ~ccnrred. Whon placedt on th6 eround, this pullet Old not return

tc, its ori,,inl positionp but wps still ce'.pable of being liftee by

fork: truck*

At. tLe ccr-pletift of the L4,Yop Tfest, wiVA tha St adr'rd Navy

Wor'd I>tllct, the end. bo~rds of the d,3ck wore founA pul1,,d eawV frCML

tho vertical strinr-ors. See 1hcotc jid.25., Zsge 126 rane note thi',t in

.211 c-soi the e'rive scrcw nnile were pulled¶ out -eith the boArds and.

thp-t tlio Icosenee' bonrt~s v~jrii pullod in, an ansular Oirection- governed

by liftin.- c~qbles. Such ~An-.,:e wct-. niot occur if liftine, bars were

"Cc.&iti~rr J2 (i~aact -Tct)

The Steel VimI ~allot Ro I Ur md~.~4- Metal D"Ck) witttocd
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this P-evere test re-F~rkn.bly veill &ftcr the fourth imnp~ct agn'inst

tho wnli th~.- pallet 'iae ooly, slipttly d.eformed annt' w!,s still P.bl3

tc, hoiri nnr -,rc'tect its lord. Con~ition of the pall-ot anI. lor_1 is

imdic-tcd by Yhctc 4,2-13, ge1259

tpc~n placing~ the pnllet on the Lground, it was founv! that tho

-onorpl ,rfficiency wp~ not 4renitly impaircrý %.nd t.hrit 'ý fork truck wels

r,'iy P~kf to lift an'! nove Lho pallet vith its lone. rhotos 42-8,

12' -16. 1. 1,eqA4246 ia 1-0~, illustrate croreiticne existine with

,ir. T-M .1-t cr. thE 7roundI ar:'!, loak'!e, rin n. f rrk truck. Pfter the swint;

t,, The lodis ncted tvc 'bu slifjttly ½nmnfed aM( the steel strappir.}

hf.-! V)~rr to noe ulrall ~rehttha grener'tl condition ct the load

Is s'ifto if the sov.-rity cf the test is .?iven considera-tion.

Tho St~el Wi"- PPllet (ir3 rADc-c*) A~il, nct successfully

wttthet-ýniA th.&- fcrces cf the~ imprxt test. At the end of ýhe first nnd

@('CC,.! i->Cl. the Fftllat shcvo' ccnsidc-i-le eiR'nveie _w~e at the and of

thEc thirý jpýc the pollet v-i -,c lcrnger n'ihle to nrctect the le-1

The o ~rc o t~h.ý r5'llet at this timie iancicAte,' that it

c culP nc I c,;r oc rfc -.- 1 v, r I, Areý fuxi,!t ;C r. a. The rpllet ccrnzrs

v' rciv i ri -Q_ fC i fcrc. of ir fct wUM<.- - C Sz 1c ir s

t~ the'-~-,A* 1'~ giU lt '½ok>~ 'rktcz up thux.'t t

o:isurf -c, roy,4ult r~.t the ,-,.~c f th: Lret

C>t 1 4-41t-' 4yc-Li-l.el~ :e t v~l
te, Fý-,t 4,2-17, - 1k- twe_

.1 u*~ S'

t6 xh XC9 1 - S' w-s cm--,Ž~ t: n ti- xten- r-hat J~rtI

-' ~ ft en f.c the f ~';~a
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t~he pF%1it. hrtd vAis~ortod 'From~ ti nu.r to ,ýn eblique figure. --he tc

i# 4.2e-1l ' 1314 inlic"otos nppP6iranfco cf the ppllet after it hrce

etpgt~~ out when plncee!. upca tho .-,rolinO an,ý after liftinp by

fork truck. Y~o difficulty w.-t er~psrienced in m!akin,: such lift.

Tbo StanAard YNývy Vocd Pallet was abl3 to successfully vithstpnA

the ir'~pact tDt with-littile db~ake. t6 the ppallet Wn. to thf, load*'

Photo #67-72, Page _j3 10l.1cfites condition after three impacts.

It is noteli that onc1 bc.-irl~s were pulled up due to use of simple

cable alin'- and that the op.barOs puller3 off over the heads of the

drive ticr,'w nails. This test cp.usee' tha pRallt to rnck with a total

Odlstrrticn of 1? Incitcs. The ppal)ot to..:,ethor with its lo-.td w-s

r, c--ily pickcd up !V fork truck f rcm tho ground upon conclusion of

this tcat R3 shown %v r-hoto 67-73, ?Pcye 1L6.

) ~Condition t,3 - Suitibility for Ship Ocnvoyor Loading Systeme

Acth thc) St-cl Nirc IprtlLpts P'nr the Standard N~avy Vcod Pepfle. are Jueged

sntisf-ctcry for Ship Cciiveyor Lo-dinO, Systems

COYCLtUSI O:S

197.o Stool Wiro Pallet (Rolled. 3xp-nd.0 Mc '.nl Deck) 1.9 suit!able

ann entisfp.ctory for Stovorior-Ing Operqtions. With this typo prllet, the

riotrnl ckstroyi-l-y r.7inforces the =1-rneath structura of the pnllet

with thr result of n structure which I. Iic-ht in welight, but which

rossess~e ro'arkv'ýble ro-;ilit~ncy Anil ~f f ores considrpab-le protection to

Its lcn,4. It is ucsaiiblc fpr euch pallet tu nbsorb punishnent

without seriously rtffactin:- its prim'ary functions and. car, 'he expected

to succssfully withstrnd stovodcring abuse.

The Stý,el Wire Fnllot (Fibreboart' Dock) in not suitable and is

nct £cr ofpLr: ,torns The '4eek c±f this Pallet

.9brittle anrv worpk rine -ff-,re n reinfcrcencnt tcte xeort~tructure

L - -133-
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V.t Z~ i. ' t a n-*, !'t V.. 4 c ; ..r

vprctocltJoa to cffcrc-ý +.r thir rnllet joae.c. If punishr,,.rit of tthe.

T)-lIe-t~ I~s crortinuee!, the 1I-.' ltt fSCOn 'efor--a nC n tc-' ic(ri, pr!-ntlc-ly

U93191; r~n 1 the icr-list~r~o.

Thii Stpzie.i'r,' XNvy WfcA-' P~tlet iti satisfactory for - vct~



Bch pallet will be nvestigted to Aeterzine the mr.ber of

,onsible entrances to the pallet by mens of a fork truck.

rrllets are normslly classed as two w, iour wmy, or eirht

w.,v pallets depending uon whether or not the p&llets my be entered

from the sides or ends, from both sides nna ends, and from the ends,

s1!es ane corners. The effectiveness of the eirht way ppllet has

pcsibly beon over ,mphasiced, In -onerr'l lo'ding u*, such os miiht

be encountered on an •atonobile trailer track of flat reO. type where

the tr,%ilor may be lcaded from the sides, and then unlonaded from the

an. while backed up to en unlop.ing eack, a foar-way entrance pallet

woulO normally meet Rl1 requirements. A 1.r,ge number of operations

( •are encountered where only a two-wpv pallet is necessexy and there

are possible exceptional usages in which the Gight-way pl.ilet is

desirable. Where eiirht-way pallets are specified nnd arc not actually

required for loading conaiticns, a user mpj flnO he is pnying A

prermiun price for .n i=Forxctical advantag7o. This Lest is *1o3igned to

furnish entrance iaformn.tion for each pallet and the type selected

for v' -iven use may be estblished by a knowledge of the requireiments.

Navy preference, in most instnnces, is for a four-way pallet,

prrtieularly for truck anr plane loading.

TETST COINDITIONS

Zach of the two types of Steel Wire Pallets were aaseiblod

with lct).ds of 2200 lbs. Actual semonstMtions were then made by

h!.v~ng fork trues utilize P1] possible approach po)sitions of the

- fcrks to the ppllets. Such ppllots were picked up unver ,ach Possible

ontrp.nea conditiLOn, carried - distpnce of 25 ft., e d tiered or- tov of



n thrco h'igh stick of pe-Illets, The' p'xlletor vero then ruturrfi¶ to their

c~~isllocation by royvesins, thi.i procedur.

I'ZULTS

The Steoel W4ire Pa~llt (Ro.1e*e1 3=!bnced Xet'~l Dr.ck) ax? the

Stool Viro lallir. (7Ibriohoar, Dock) vero eipch possible of successful

liT tin- by Pfork trick fm,o eight Oifferent Approrh poeiticas,

there~by f-.fillin,,: v.'Talrfonto f'cr r~fl 5 wn.r p-.llet~. It ims f'o'und,

h'~n~vavr, thr~t In or~c.7r tc mrtke pickups frc-. the corners of the pelle.~t

it wr'.s nef~eRs;pry tc shorteon tb non. o ri~rin.' opp-cing. of the f o&.a

on tb- fcrk trucks in ---. r tnt Or,, forks might enter sufficientlyr

f'r into the pP'llent ýAtt" -v'6i obstructicne,

CONCLUSIONS

!;o,'h I , Sr.tcl tire P.-lets successfully me~et 7-0vy

require-ý.- 'ii ft.r fou~r wiFý, pallets anti in !,,t'.ition 'Mi'v be i'icve'4 In

oa1er,:enc~.e3: f.-or, ir :-crzere of the~ -aliet as veil Ats from the sides,

The d.ýif thui~c pallotrs 1i m oz1i~or In this reapact to the Warvy

Staiie.rxi Wicc- ?Pr~l-t which is merely a two vny p-lt

-139-
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bck pallet ahall be measured to indicate the vertical

eleftrece allowance for the insertion of forks on lift trucks and hand

v llet trucks,

.A minimum of 3 5/8" ts normally required for th• abc-e

indicated purpose, Arj amount belcw this flgare would probably require

excessive operator time for fc(rk insertion and would cause driMage to

strinj-ers ur posts. A dimenclon appreciably larger thnn 3-5/8" would

ordinarily Just represent so much lost space %.o the addition would rot

be raquireLL,

TEST COUDITIO. S

Both types of Steel Wirp Pallets were exprminee carefully in

order to ascertpin if design conditions cx4 sted which might hamper

fork truck optrf6ions. 4e,%surerentb were taken on these pallet$ in

respect to the actual space allowed for fork insertion of the fork

lift t.ucke. Prllca ',-e then suomitted to Fork Truck operation

end observations made in rr,.nard to pr,.c-tical clearances ciurinj' normal

workiup ocni tiors.

The _,inimum heifht of' space for fnrk I.ie-tion in en.ch type

ppllot ic 3-.3/8i", Or two sidoes f pt pilt this Slpacp increases to

4". iDurinfz ct'aal fore tr~ok oerv.tLcrns w4.th loaded pallet, it wps

ftund that tho forks contF.cte.6 nd bert. olt, of the -264" ein, deck

sup-port horizontr) w1re.% when the forks werc i PaPrtPd "uider thc T-itll.t

at A slightly backworil" n•-o. Forkr i.ruck operators do r.ot norma~i'

enter the forks of their trnck into a uallet with tho forks -ruilneý

- I•,L



but occasionp.lly this is eone to save time when o-•6rAFi3nx are Sree~A-.

Such practice subijects this type of p~illt to ¶armge.

It wns also found unrt unme..r certain typcu of Concentrated

lo'Lds the Aeck of the Stc-el Wire - ii&• (ibreboard rflck) would di.eflact

ý.-wrnw.r4 an& that suet deflection vnu:,h decrep.se the allownble height

for insertion of forks on fork trucks.

'LONCLSI QOTS

The eabigns of both tipes of pe, ilts ara satisf rtM.,y in

r-,,-,rd to proper P1lowTrune fcr insertion of forks on fork lift trucks.

Although slightly below t1 e suggested minimin spacinm of 3 5/8" the

rlifffrr:-nco in this crns6 will not scriouely a'ffect oparpticna.

"4-•
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TEST #22- PICK tW TB8T

iL'ch PP-1let. shall be liftd" by both lift fork track and hand

lift track nuA sultnbility for epoh type of lifting shall be reportod

upon., Special qttwxntion st.-i± be given to tha portions of the pcdllet

transferrine, tho lone Lc thf f:rk3 tc '5.eternine propEr design for strength

Afl( the non-necessity for exp~ct icoations of the forks In order to -ti

proper lo'td reistribution.. Attention shntl also be gi-pn to the sprtce

allowed in the underilea o' the pPllet for hnnd lift truck wheepls.

Prpcticftl usptge Oenja~ds thkx.t this 31ironsicri be oipproxinntcly llý1." -ide

to Pllow frnr spacing of the wheels wthpn overhang rry exiat, oz. th:- front

of thc 1pellet prchibitine ex~nct mpacini- rf tha rc--r wheels- h snic E;

)of 0-0 is umutlly sufficient if no ov.-rh,',ni will occur, but the riffe~renco

is required fc~r toleranuce as -has boon -s-cun b)y exp.irilcmc and c!-r"to

of bottori structure will rpujult if s3uch tcl',ra~nce is not -provi~ed,

This test will provide infcrinxticn of u~~In theocaor

mtoreir, it Is necessary to use i;Rllets on 'cth feork lift tracksa nd

hyind lift trucks.

-A? l c f 3,;-M lb wnp1 ."c~d c-r~ -½,~ t of Fo-.ch of the Steel

WV¶rt. .1Ksi.-ri mnd such ppllets werý. liftee frc-n t.1 C-rcund 'by t!o-th lift

truck P-7-1 b'1 hr~d. truck, The equiT-nment uscý W5n8 ýý fcollOWS:

1 - One 'Claruk` LMXCD cva'.city otr-ndnrý' Cri'rlcde~r YI:r-k Pruck.

L: - ne "Y-al & Tewnel Rylrrulic^ Srnrt I-Liiet Truck,

Q -Zn -Jlc-.r4 c A~utc-.fti- Thmrsr- -rl,-r 7rnuifrictured by the
A'dt0v ticr~rpcrti:icnC. .C~~it ~XOl

-~ Ij46



During this procedura the equipment was entereO. under the pallet for

liftin,: from all entrance possibilities of the forks s%. determined by

Test 020. Actual neasurements were taken of the pce allowed in the

unAerside of the pallets for hand lift truck wheels an. observat1ens

woro made during the pick up test for proper pallet load distribution

on the lift trucks,

TEST 7 SULTS

Both types of pallets were liftea by a fork truck from

different dirýctions. •icluding the ends, sides rtnd corners. When the

pallets were liftee from the corners, the normal soaaoing cf the forks

hP. to bn shcrtonced in order to fit the apa e provided, This eicrpase

in width of fork spacin.,F resulted in an unstable pallet lond which

requircd extrene chui'.'on durini- foŽk truck mcvengnt,

3oth i,,eq of pallets h.ve similar space allowance for pallet

hand truck wheels. This dimen-ion measures 16" with the 3" wide ribbed

for.ed .pltea parallel to :'.e forks .nd 12" when these plates are placed

90° to the forks.

The ope.llets were effectively lifted by the pallAt hand trucks

wit'- the 3" wije ribbed bottom plAtes plaard- 90 to the forks. 'fhen

the forks were plntc.d partllel to the ribbed plates, interference

Aevplope0, on the lift, b-twpen the ins'. brackets of the renr truck

wheels and the two mieJle 3" wide ribbed botton plAtfs on the pallet.

Sxpsminntion revoe.lcd that the cistx.nca letwoen the i-uiar br-ck,'ts was

lCiC" nrnd th? cv. roil width cr&arteda by th- two nenter "Aced 3" wide

ribbed. pl-tes wr.s 12" reaultIne in a tct.l 1" interference as the

wheel. brrckets corne down. Wh-n J.ackin. of th• lift truck is initiatee,

the 'lvot, wheel 'brackets aro forced dcvnwnxr w~uch rmies t1he torks

,nr' the contire4 pxlltt off of the ground. When the pellnt is rais,-d

.1.3



1 (4 aoxi~~tK~ r~. I1% vtl k off of th,. OPOUT' i thM pnilot botto., 09~.e

contmit t-hso th~e lif t track wlieel brackets ip'ri 1if ti~e

JR&-tin.e actior Is CODtiUCUO tki bottom iDlftto3 -0 1res of the ptd1ot

are fisterted ar-0, 4,ueed,.

Both palleto ar# capa~e of 'hing lifted by both TnOw'r--ed tt"

hoand oper.".t:.-. ?nAttrialc bp~,nO1in,; equipront. !Rowveor,, when haw.~ 1if t

psdlept (iT.Upnent is useid, effective lifting r.Ay only be~ -:copl k 11t

two Wiee. If atn %tt.empt ie nr-ýe 1by tho - innfactirer to rtei -

bottom~. of the Tpall-.t by brin:_4ng, thýý tw~o 7-iili'e sup-ort 1t.i.ies 3kcszr

tot._ether in, order to' -,nrrit h'xndi urucic li±'tine' on 41 sides insteRA of

twot the slirfp~ce benr~.rig uupport of thie bottom~ site of the -A1iet will

be nvo-~ttively -,ffecu~.A



TUT f*23 - PROVISION ror RWAIR

$TJJM-kRD TEST TROCIMTJE

3,1.ch pellet shWll be inspecteO to daternine what provisions

nay have been incorporated in the pallet by the mzrvfacturer to provide

for repair or replacement of dama,3ed, component pnrts, in case of 4amageq

and s report shall be wiado of such provisions.

Dan to the rough han dling received by pellets there is alwqs

the possibility of structur.nl da-are. String.ers or posts separsiting the

pallet top and botrorn are particula.rly sunjnct to d,,moge by the forks

of lift trucks. It is usually advwtaeenus to he.ve pallets constructed

so that they m'ay be quickly disasson~bled tnd. reptirs etsily Mfte, This

test will indicate the degroi to which such provisions hnve been mp..dc

for esch pallet.

TEST COIIITIO!IS

L complete structural study w: a mnde on oech type pallet to

detarmine what provisions for rerAir were incorporrted in the pallat

desii. Dtimi,.ges occurring to thesa psllats durin•, P-l1 tests included

in the Navy Stand.ard Test Procedure for FP.!llts were "sered and used

as t, bar* a of tyrpa. 3f da-t-go most likely to occur 1,Ari. , the life

expectAncy of the pallets, Considerntion hsa beer gtivn to production

tine, nture of •quip>tnt ad f.cilitties roquir.3 t, rep'ir UrAge to

these pllots.

An attcnpt vp.s al- "ye to esuign a simple repC4 r tool which

coulA be lised to repair dpagd I.llsts.

Both typou of pAllets nr,- of a weldod constructicn tand

therefore d.ln.nged portions of the pellot are uct rarOily ren.lfe4 without

weleing cperators rrnd equip-ent, "rom actual qxserience ftrine- tests



1 12of tho Stama~d Test Prooedure It was 1'ou~ne tint the type of d.&age

Most likely to result before complete lareekdown of the pnllet, wars the

boneizag of tho vertical !nO bottmt boaring support wires. A simple wire

straiehtening tool o~erntin,' onl -. lavtt principle was O~evelop.3d R:0 fciuA

pi'acticil whore bsaftng d~ams~ge was allo~t en4 o mnr ture.

Photo #l52. Petge - Indicates use of this tool. When bonds are severe,

thi tool crinot be successfully used When such sew'eri- 4eb.'Ag is

encoantered the only pr'rcticp.l motlicA of repeir which lin been found,

ia tho biurninr, off of the O.-nagu6 .eribor by weldLing -,'pparatus anM4 the

repiaocement cf thý In~jured~ ::e'--ber by thn weleinr in of % sinlilatr piece.

It v~s found with tho fibreboriui r ak type pallet thett the ficl-~rehnid

was 'reryr reeily frra.tu~r(A durin? norm~al operation~s an'4 was n~ot crn-Dbla of

repnir whien ApziAe't. 'In a-ich ýases conplet-r rep~nco'-3nt of tiE- deck W~ule-

have tc be r-tdo w-hich. woul' nct be ocono!-1ic&'1.

Both ty DaB Of Pi~11ot3 '-o nct 7n-r-jit rapid. whasgby in

r%?Dairs are rAcet~:ry. To proTperly rc-).L~ce ewnzee, parts of the prilet;

Lt-i services of a aklila;' welder with 8.litn~bli cquipmetrh 19 r!-crfirpý,

t~C~t~?with ttt(rEYitrtts. Thi us(, ef theý )f~ire l*

(?irack:+xignrnt D ck)oi -nct -4- prei,. u z~ r.~>- ft~
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TUT #2~4 -N71STIN A6) MrT~tGI CAIJCITY

hcwh palle~t him1l be investigated and ý rieport ma~de to

deter-mine if special1 provision has been nieae to AMept prtllets fcr nA at i rg

etui for satisfactory use as ftnnag,ý.

Pallets a~re scrmetiros I-sign-id sc that they !.aV '- n-)tocl or

Inter-woven re~sultinj- In very little 1That spa&ce when ehi-pping o-~pty

pico.lets. This resuults In lovnr fr'I.:Lt rFAtýe por anit pallet wher,

muity pallets rnust be 'novec. I-rovisior, fcr ri,:stin.g wualuly re,:ulte i~n

gooe~ cinp.-city for usiý as tiuanage in thnt se~vrra. t'ffectivQ, thicknoissos

of p~I1et con~bian~tions miay ~'1- obtRined. This -i~iy be of ivzrlaee wherBn

pallt~ts are usged as This investigr7.ticn is esn&t(- give

iLestine, ant' dunnao~e infor-n,,ticn where ouch m~ay "'o i.-TpCrt,-zt.

) TTST CONMITIO!T's

Br, h t~rpes of Stc il Virc Fa ew-r~ c.~renilly inl7,3sti, atod

to~ ~ ~ ~ ~ ~I -oecn~in plcbc cCis tog'. Crr'iriarily w~hen -call-7ts

Wincv'ted ;:estinA -rhctrzto ,7pb;ic~l attcr7-ts arcr :-,rýe w~ith th,?

cfliffe pru.tiickiergpr Aer4  cc>-in ti-':. cf lcsi.c-cor

Ldon. %-f l ofs t. f<er * u. --r z

A o. st

12, e~ii -Sz I M C: 7- f 1 1 gr-A S' Ii!I,

teo*. t'- -



TZST #2 - Fr-IUIHWT H.TKýN( STTITA:;IL-,TY

Zach pal-let ahall be testeO. fe,.r Yreight Thimptri,7 d S it-llty

V~ oeizw, lcetded wit~h a uuifrrm load of' approx. 3,500 pou~nds m-or Dallet.

Pn4 beliiv humrpzl at % sp~eed rr 9 to 12 -iilek; per hour in Ft~-~ car.

71hi's Lert in deam'ed necesi-3r;', tc inlicate the ffuitnabilitv of

palle~ts to nomsi rallrcnO freie,!itizi, ope.-rations. 4-ractic-1 'exporience

xnnd tri.Ui ihipments IL-ve i0A.c-Fteai thrt s,ý-ie pali~tws h.~beer. frcui.d

wepk. in ahe rinr, resistp-~co wt~en o~'poqiy-i fc hsve)e,:a apvlipd to

t?4e top P-' bc tto-ý fv-Z It is bselievoe tw-'e , r c- -C teat v-il' 1-'Aicate

t.v Iw-e.tbiit of -op'llets fo-r rP-ilrrc- f~roi,.-ht irtns

TIS? 7 XTITI 3NS

ThreeŽ pr'.1.1ots turtoh of t:Iý13 Ste:-el '1iri ?zalet (7Xpe'nfl3ý Met.-O

"--ok) wO Steol- Wirlý '-al:et (I'ibE'e owa ) rt 1cadad with i-

ur1fr~lc-ýQ. of 3,'1, Pts --c-'3~til.' cf box.dl -~etal rnAterirl. The

lkcaIi VFRS stcl Str ';)red to 'ýn -ciillt rz.d w-s Tlm-i fork truc'c

c,.-. the flccr &, t:*-e fresight "rc. i %h n~e vertic2.1 Tncat, strii-v-trg,

or u:V ,ýrc-traictura b-e,--ri4' supptxrt -1smIr-ruz re`:u~ pc.5-P'le -iifI'erent

Aireooc:i p~tioni -i c-i tbg,- ue- ae tbz ý3e p,?il et 5 wc-re Prrp-n'

r..r tc;tI-! -1pc-n.-'ýr!-3 lit Ar lvagei48 50 tc -r.t f~ tho t '; tywt.

in~ Vnis eat fo!r citriti ? ' jS* Wp v, ri~.C,3 Wit' th .R r tr1ia.ers

'~rlilr e~ ill~c If t-ve - f th frq at r i rn h -*-rt~ t!

> r crt- ~C ~ c h~ ~:o~i~. f r-ve. ?~e

-17-Cof ~ ~ ~ -f1vF I



in the dieoion of the diirectional o± oet of the Pallet PneA at

9 to -teertino the directionial ecuzponoute2  Resia1ts later

Iwo atteupt ~s awAe to brace the T.Al11-tiZ3O loads in tha.

fr~i~it ear no It was dnire to Vorform this test under moot severe

i~vndi~ions which± cvald be obtainO in practical use. "he pallets wer3i

t eeZore tmnacdI along the~ frei-, t car :Moor with n~ miniw space of

62 betwvaet all tcnev pallets prior to the huripin.; operntions. The

frelpltl cn;:ý eccntainiug the 1o'n~ed psal~ets wcr:-. then subjected '40o a

za~e of freiht humping~ procedures in which the test c',,r was -,aA~e V-

tr-,e1 freely along tha rails at oroeds rrr:,,.inCg fro:-. 5 .c 1V mils,

per hour until they hit stationp.ry bum~per c'nrs. The wooczl' of the ~eat

crar d&iriig hump7ing tests -was zýstablisahod %, an e~ectriepd1:, o~orat-d

a;r~t#.ct ti'ner ca~lld an Impnctom!ieter. 7Thiis iL-strunent was m~ni~factured

by the Nilsson Zlectric Leboratorios in Yew Yerk CitMv and w.-s. the

subimot of et previmis report by this Ot.eparttncent, *&ro~i 'ct Fumlber

<-.3030, "Carl pdi ne, IrnP.%ctomc~ttr" iThTort #1. Serip-d ý2)4 teate! ii/1.Q')*44

A of two impacts wa~s 'accorlpliaý)d wit'h oel one -'f the

freight c~r pi~c,.O forward. Inap.,cticn of J 'at p.,.11 tr, wn3i --r.e ifteri

ench hur'pin;- ot-peratton. At the conpL~tic~'. rf such opar,ýtifcus, the

pallets were unlor~er' nax/ insepcte,1 rcir?fully for atructirrd fluran.

Tha te.,t fr'jiiA-t cnn irs nd in this test were old style suri~lia

A~rTy box type woodai fretL-ht o'roi with flcor.,a; In n. ccnuiieriebly Us.A

condition, The c~r numbnro P,3siý,mqd by the ,,rVi to tiinse en-rs are

#4'-322,'q 232F7'6, 2329,36.

Of the three palldts off eichi t;.'p4! used in thi.3 tolt. one of

-tcb typre was unusoi rnne two of ekch ti-De were 1p-i]lts which hri-d been

usflt4 in rrr~.viruu tr%ýti of th,ý 9tnnAnrJ Teqt Trcrc,!1re A.1r'. w'lro ý;Ilghtly



ewmned. Such d-an,, hovev,ýr, vv.R not •,re s'verc than the pallets

would oreinarily roceiva in narraU.materials hcndlinf; operations, By

surh tezt conditions it was oxpec.ed to illuutrnte htn.-ping cffects

on pnllgts in both new ane used cenditions.
Sketch on Ps. *12 indicates pallet arrangemont in freight

cars, identification symbols, and pre-test condition of each pallet

us.ed,

Reference to the sketch will indicate the presence of

arlditicn,.l pallets in the teWit cars. Such pallets were included. for

testing convenience and will be reported upon in a later project

NT-O03-004, "•allets, New Developments," Such pallets are ieentified

at the present time only by their type.

Photographs showing loading conditions inside of freight

care previous to hunping• are ns follcwt, Car #23266 1I3 end Photo

07-4, Page _15i-, Cex #232866 "A" end Photo 67-47, ?are

4#k-32ZJ16 "-B" an! Photc 67.-45, ?nee -15d; Car r`232676 "All ened, Photo

67-4., Page -•_ : Car 232882 "1" end Photo 67-44,?Pe •5...

r3S'JLTS

1st Impact Obqcrvntions

All car•i hampAd tcgother due to Totel shift of pallets from "B"

tr.inmanu! cr.'or. Speed 5.6 mph end toward "Allt nd in nil cers.

".ki end of c,!:.r #232866 struck. No pallet karnage,

2nd Impact Observrtione

Cv.r l2326(6 Speed 6.2 mph "A" '-ther general compressica of

end struck. pallet lo-ds noted, Palbt "AN

vertical poet wire broko off n t

weld. Pallet 'B", 3" wide ribbod

formý.d plate bent urward affoctin,•

--151-
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Itto boaenftw of the longi tudina.l

bp,:rlu4 vire.. Ihift of load

crackod si' end of test car as

per ftoto 6j -,ago~...

car 0t39W OP.d 6.3 :h**Pallet thift onnsed a Aiaarran~ged

and *tiuaek - ondition of palilot loads around

doorway area shcvi by Photo 67-57,

?ago 160.

1&th ?agmt Obenrvpations

Oar #±aP6 SWed 108 Iqsh Total shift of 032 90 towards IAl'

complutely at vertical posts shcvn

bf Photo 67-51, Page 161. Pallet

7" collotpitd %t front t'ii shown by

Photc 67-52 162 $The un~er-

stru~cture of Fallct 0311 w~s bent.

5th lp'actJb9 rY-.tior~s

Car 4232652 Spec-d 10 nplI Nurthor ,:aem~rl cc-utras~ion of

6th Imac Obscrvtti ons

C' #32o6S~o-.;d 6 TetncI shift of mlIets frcm RL"

"BO ead stric~k, end t c 9333e:1

1LthA Z"Lt Obc rv! t ion s

Cnr f"326,7- Speae - Vh N13 crO of ~:icrir"ck~d tlhroi~h PAt

er stUc.fcrIvA toI~ altipcs
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Car #?3PA7S Speod 8,6 niph Total shift of pai11ets in "A" rond

rB end etruck, towards IBN end.

Car z2323? Observations

Car i#232376 Speed 9.2 mph ithot4 shift of pallets Iro *-a"

"30' end struck. end to~w-rCds "J""" and. Towo

11th Impact .Obs~ervati ons

C~r #23'3d82 speed 10 mphi Far 'uth-:r gens:f. comprotozao cf

onJ strucek. palllet loade~. a~us.n~g edi~iarrr'ýai,-ed

1o,-d OCl itic'no no~ In'lic~d b

Photo 07-549 ?ng

Whr ;nllots were. U!11oRiGe. Rt tiao COM010ti~n Of t~hS

h,,n-iaý, omr,..tions tý,e folowio'dn conditions wor~e noted:

(n) Pall-A I'D" (Steecl Wiro Pri3.1et - Bipanceod Matzvl Deck) IvuA

f! pht31Y flazten;ý out duo, to bein7 of th*i vertical

"070 shrpa wiro supiports &s in~icei~tO Photo 61--1"

(b 1-a1let. 7"1', Pht~oo 67--67, Faeu jS_6 and Pallet. "G". Photo 67-66

Pe16? both of whioh -we -4 Fitrnboa,wd Peck x'dliote wore

f ound 1in P~ ette of co.".1,.e R, c,- b re,%k~own. F~all~ N

'Also sohwad cornplta coUljppe mf the ver~lcal wire Piipports

of ono corner of the patllet.

Pn1Jotta "A a~nd "P," werte fouind to tiv re.-onah1y in~ect exce<'t

for the. bendinig _f the undarstructur-i be-trir.g supp'orts.

Pallet 07ý" ~ih*til a general1 crackeed deck condition~ and m. slt_ýht

bending of tile un&;d~rotructure.
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SThe Stan2ard J r 2 2ood Pallets "CO and 4E9 were found to be

reason;L Intact except for a cracked wing on one W!e of pallet "M-1.

Both pallets shoed a fin* splintered condition where the steel str.ping

passed under the strivnrs of the pallet as iadic.ted by Photo 67-65,

Results of the Freight Humping Test ind.icato that the Steel

Vire Pallet (Expanded Metal Deck) and the Steel Wire P,,llet (7ibroboard

Deck) are not muitable for freight huftping oriratione. Failures of the

pallets have been due to structurn-1 irstability of the vrtrticl "U"

shaped rapport wires when severe tr!'noversc *trains a•re impprt:'d to the

unirstructure of the pallet. It is important to note tht failures

which have occurred with these valleti b--tre heri'n-d when the 3" wide

bottom plates were placed in the daroction of the frai-ht cir trqvel.

There are three contributing rc'.sonx for this. The first riason is

theAt tVU vertic-l posts ot thu pallet hwv e 'eater dimonsion in one

direction thp.n in the other- The "Tr ehapee vertical posts are loc-'ted

under the pallet parrllel tc th6 3" wldo net'l pletP rn• iL Lhis

dir.c~ion the spr-n of the verticnl sup-crts )f the pallet is r•overned by

the 1' wiVth of the "U' .ihpod wire posts. Lt 90c tc this. position

the sid-is of two cf the 'U" shapod posts with an additional "L" shaped

wire Tapport (placed only at the Dp-llt cornors) forn on-o of the nine

-nitts providing hei ht supports for the pdllpt. In this direction tae

span of the v :ticpl wire supports is only 2" thereby proiidir.n; :• t~r

riogility of' the corner posts in the 2" direction than in thc- 5?"

direction. Th,- second re-son is thr-t th- outside lower wires on the

pall.t Ir t, dOir-ction 30 0 the direction of the 3' wide bcttcn piC, tea

?.re bent over apprux!-nately 3.' to forr - br-ce for each of the corner
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posts. auich br:.cing Is not sec'ured In the Airection p-'ro.llel to the1 . 30 wit#, bottom plate* axk the pallet is therefore wenker In that
&irectiou. fte third rftson 4-s týv.tA the m~ethod of joining thri lejsi of

the TO shu~ped vertical posts to the top of the pi'llot Is such tkat th,;

logo are wenker In n A.trection p.riC'.1lel co the 3* wids bottocm pJ.'tteab

7kilurss of these pallets in other tests of the Stpznerrtl TC!st

Procedure havo coxzfirmed' the fact th-4t th- p~alletse r- weAk,.. in n
directlon pnrarrlel to thb 30 wide boarint- p1l.tAos thiwn in -t directicn

90e to such bea~ring Plates.

Tha N1vy Stane~ard Wood Pallets te.,otl in this froi,.ýLt hu.npine-,

t.3st to provide comppxastiva rjuults indicnted very -iiior d.'tawo -it the

conclusion of the t;,3t.

14.e Steol 1fire, Pall Žt (7ibri'bonrd Th ,,k) was fc'unil to be

l~ini.in str~nth of the top dock., Thu~ O~ck t'IA n't rairrorcc the

() bottomi structure sM proved brittle ane onsily inmA-ed. such p'-Ulot is

not accenta'blE for this test.,

The Steel Wire Prnllot (Lýolled Bcpan~ead KF.tal Deck) w~fcunA

to be nct Ftcc~rt,ýble fcr this test iL itR Iaso~ i-rn _,ut couJA ",

iriproved by reinforcement of the verticr.1 -(.t J1 thý- p.,11t, Iff

irifficl.2nt reinforc-ient. i3 providedi izL eahir.-ctiok, it Is bolievcA

this p.-illt would noc~t the roquire-iontl; cf thi tcst,



TIST #26 - ?ALLWPT ADAITABILITY

STAODAD TIST PROC3WM

U~nder combat conditions pellets are sometimes called up~on to

'perfcrm other functions after completion of their primary use of moving

and stor-.nK guppli~a. Such extra use may- consist of being en'milod as

hospital floors, tent floors, d~efense barricades, s~oringg sleds, etc.

eAr.ptqbility for such extra use may be of importomce in the

dsextc-inatior. of a paillet for specialized functions ander 5mergency

conlititons Q-nc this test will report on the possible n'da.,tability of

eacTh -pillet,

VEST CCrMITICITS

Each type of pallet construction was observed for pcssiblc-

US,:a -i'.Q. 11eeticas after tho rp~llat had eervei its norm-il rormireients

of hAndling cart-o. A rý,aterial list of components wna studical for

-possible utilization of the ind~ividua~l parts of Uicr nllot straictir- as

."arrit~ of stock for various -p~rovi~ed construction purposes*

Both ty-oea of i~allcta ar:-- of a wtier' construk-tic-n whinI ig not

rcndili disissCmlled, As - l~it. buth, pallet~l W' 1 'itlcd po';sibilitius

f-rr dtxto to other functuions. Althougli imprcvisc-I f~rn

brP.^cIn4, -Lnd. shorine could b:-czoti with t.n 3~1~ l~ it

1 1 -- ttre a to thu.C -n&v -xtr.- -3tI' for which. n' St -nirdr V,.Or¶

ý.'l!..t i--. If thŽ, ta-Ulcts ve~-a 1~~ thý rn .terin'. fcr~'i=4

th,h stri.cturo could bi-- utilzod ~;&sourre c-I rcun,ý &nd -fir-A -t

stock for Irkciciantal -%n-chine shop Jobls suck! %z- avaudq, s. cros,

Thu liecks cf the. prl..1'-t.2 cul.4 b-: oftiily ~i-0r~ptcd t' io

J -171-



30th "gpe of paijletb are not rks adoptaibla to Oxtrin etitla

ouce %hair prImJ-ti purposeO 5'?m Rccompli shed, . :s r-- the Stt~ndaird Ifivy

Thr compoent pprrts of the Steel Vire Pn'dlats woull sarve~ in suc)ý

cases pri~utrily ne n or -irce of r-tw untra v*ich could bc utilizoe in

'net-'1 trade functions,.



7 27 -BUY"CY TZST

S~Tý*Ufl TEST PROC =JR3

1_nt asv'dl 't! couducted upon e c-h t1t. t dotermilac if it wili

or will not fl~c't wht:r pl!hcdc in so-,v~:

The reraor for this tosL 13 tan~t i-., e bcc~1 -yh

-rc~y to jett1i3of p'-1Xtd intco thv' son. -fter thoy h-v'p ;.rforl, (A~

...- r -.rin.-ry tuaction' in tho trnm~pc~ai ~ ofv~hG.Frccrt

r-nscn:s it rV~ bo _ncosr,.ry th-.t such pallot3 i-ýho'~dd. lm ci-talý st.ruk C."d

1..cv tr;-ca. Dth-.;r initrflc(,3 -.i." c'-0iýur in. w'd.Icl itv -'y ý&Ž

to hn~v'ý the.;rilt flot. Th 1~ ~3t I s e~ 't o r,, r t I nufl.iU

~'n 11. C-l~ of :I._ C yp w-.. ~-:'rud by 1' 20' ti Hr.::._

,rvroYr1,- tcly 10 D._irPi ta~i, ctr'iuon c-rticcr.'7 wcre -r eJ tc

thEz .ýu;:t' ; t by-.zt f crc j c-fr se- wter -Ucn th: 1)

"- ! th -h IF .- t .- ck- 4.Z .4l - :.*.
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b papllet Ohall be tested to determine if its component parts

have spnrking hracteristics, i.e., whether or not sparks can bo strcuck

from it whed hit, or draed upon stones, concrete, steel, etC.

The reason for tWis teot is thnt some 16ds such as nmmnition,

gasoline, oil, povder, etc., may create fire And exploaion hazards if

carried or dragged upon pallets which mi.ght aralt sparks under favorpoble

conditions. This test is designed to indicpte if such A chpracteristic

is present in any component pprt of the pallet teste.,

TE"ST CONDITIONS

An eImptP' pallet of each type was subielcde to •brnoive action by

i ng F conventional bench type grinding wheel. Different portions cf

the bottom and top surfaces of the palles were pl.aced againat the

orating grinding wheels by liftina, the pjJ.et from the groun an•9 guiýing

the pp,1et to make'n light contnct with the grinding wheel.

RESULTS

When pperts of the pallots were placed %tgpvnut the grinding wheel

it wvrs obearved that sparks coald. be struck from tie prllet. This

-ondition resulted for different parts of the pale1ts with the exception

:f the FibreLtd Deck ef the one pillot which ia 2onstrumt4d of rood ffor

COn..MUSI ONS

Both palletn -re of steel construction F,.nd a•er. thereforo subjc:t

to sp-rking whein su.br-itted to certnin abrnsive rct' on, ouch spaerking -ou

occur when these pallets are dragged over -, concrete or stcne surfrca, or

undder other inpact or nbraeivc -ction. Th-i use of thoe ppllets is not

rccommenvred uneor oporatine conditions whore the existence of op.rks

would bo apiigerous.

/
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M~T #29 - ER.S5UGLT TEST

STAF'JRD TZST PROCEtWJ

3aek4 pallet shinal be. investiented, at to whether or not it meq~ be

knool~ced down for shipping An lator reamseribly in order to coasorve

ehippirg space. In addition to nr-king, comm~ents on ea~ch pallet no

subir;4ttod, inf~ormrion is also dosired. as to the advisability of h~ving

conrponent partz producod by the mwmifr-eturer but not bhwtrg finp.l

t,,szernbly m~ade until point of ace.~ IL- pnrtlaculn-r designs such a

procodure jnit'ht provc prnýctical whorone in other cpases the reve~rse mig~ht

-Drove trixe. This test is 6.esigned to give iafnfention which wIll be of

value. If shipment of considerable amnounts of pttilcts r-re contomplated,

A cm~reftil atudyr was rm~de of the r~sscimbly atruct-,tre of erach type

of p~ilet in order to detar~mneo the principle canponant. part%, These

parts were analyed to ditar'mine how they night best be ma~facturedq

but not totally assembled, in order to conservea R in~ui- nna~t cf

shl-oping opvco. Obsexrv~.tiona wore aL~so :r-Aa to detrnin* thea tvype Of

work. and the aPnount of work necosnary to aSSIV.--ý1103 asch pp.1)ets at tho

point of use r-fter shipment.

3oth types of pal~lets -,(, cAs'iftid tas A. "welinan ;osoembly't

i-d as such the comlponent p-~rt,, are ordlnavrilvy _r,,.v'.trntly welde at V'to

pointý of manufqcturo. For nsrnblqr, ench p,-llct nmay be conzidero~d to

bc compoged of 3 mnir, comPonen" vnrtss Tnese parts akes

The~ complote up,,?r leeir of tht., pni1; t

2. '.ie complete undox- Oeck of th3 pallct

3'. The vvertic!ýl srineer wiros separnt-ag, the upper deck

from th~e l~ower do#-k of the~ nnllht.



At the present time the vertical stringer wires are reaistance

welded to both the upper dock and lower deck of the pallet. The overall

height of the assembled pallet is )4j and. the total shipping cube of

thia WO x 480 pallet is 6.02 cu, ftf' If the pallet is shipped unassemble(

but with the upper deck and lower deck fabriceted completely and with the

vertical str~nger wires formed# but not weldod, the overall height of the

pnllet Is 1" and the shipping cube totals only 1.36 c. ftu which is

only 22. of the completely asseribled pallet. If pllleta are shipped

in a knocked-Aown condition they must b- nssemblod at the overseas

destination and such -.ssembly to be efficient would require thn use of

adequaite assembly jigs znd manual weldx&rs. Of the verticel strinrer

wires, there are 18"with a " shape and 4 with an "L" s•hFpo for each

pallet,. For f.stenlng the vertical etringor wires to the top and bottom

decks of the pallet a total.1 of 106 one qua.r'ter inch !ap wel4s nre

'I required for each pallet assenbly, Using a conservative fiAre of one

zirte per weld and Includini, set-up time, etc., it i3 esti!vr-ted6 thrat

it tould require 2 hours end 15 ninutos to ausembl,i xk pnlet of this

type which is received in a knocked down coni ition. Such atssemibly tine

rcmld. also be contingent upon special welding jlg ! P'.Žd fixturee baein

furnimh.:d a•t the Port cf Embl.rkation for use ov-rsers an&, is .1Iso

dep'endent upon use of qualified weldin.-, personnel.

CONCLUSIONS

W•Wth both of these types of Steel Wire Pallets it would be most

econormic-l from % mimiufcturing, ntandpoint alone, to completely assemble

thQ pLllets at the manufncturers plant where full r tvnntae could be

taken of time and lnrbor saving machinery. Aft:!r complete 'e•seribly it

is i•(ot possibl. to disassomble these pallets.

-!__ /



If conditions exist where the saving of shipping space is more

important than cost and time, then under such conditions it would be

possible to akek un.ssembled Whipiiens in the mtnner which hMs boan

roconmended. The success of uunssembled shipnents would depend

considernbly upon preliminary plrnnning, and upon skilled welding labor

and. equipnent necessary in tho proper ossembly -it the point of use.

10
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TBST #OýS - T COST

C?4 SM-De TIM izOCuIMz
Th,3 coat of palletse in quantities from one to ten snali be

listed In the pallet roport In order tc prov14o P' basic cost conr~prison.

botveen the diifferent p~llets.

It is recognised that xpm~tity prices mrn', itm.r consid#r-.'rny

fror the qt.wted unit price iPne that Ruch prices would ba stubjoct tc

umbiia1 In regular gov0TfmmPt bid form for -T-eciftc Unvy purehis4ies,

howevor, it Is believod th- t the in~ic'ited u~nit price will rivt - fair

piroxlmtion to the bft.sic cost of pallets for enr,1~ Purpooes of

com'pt.ri son.

The -oricos frr tho 3Otcul Wire Pvilot (Roil. (I Th7-andcd M,)t:.l

YNck) -md. the Stý5al Wirc' Pp.iir~t (FibrcbocP.r 4 -i>.ck) w!- tletormirine. 2-3

()beint; twolv'i dcll rs E.P.ch for a,-ch t;'pe, ir. 1Irts3 of tu of e-kch p,,

from 7jvy Purch,"vi Order No. 07sx64(P) i~r.to-1 11 J~.nutiry 1i9)47 uwirci

which thoso -,ilets wcr-., c~btnmirod.

The pride of ;% Stnndard. Naviv Woc9 1', 11Dt i'; list,'d '-. t-.'

Stnr'` rA~ Stock Cat21or'Ui as $iý.30 e-ch. 7--' r:r' 1-'~y )ri•'cr',

c-rlzt vnv e ~ considerud low, nr nTqulri,.cl -a reque teb.

rB-ivu of 3upti9 ;Acnounts latttur to Supo;iy Officear in C(- 1'

i9) 7, rave- le~d T~rer~ent "-y com,.errchi tlcivari~d vr1(co3 to 18 A-rc

tI O oll-r.- Ane ten ceL-ts i-jr '1c.Su~ch -ri c e fezr I I +I- Ae f

w c'x c-a xo , -to( U, "- ry in, -*i0-'c 4th urrr.nt r~ pri -s

Pri?-' c-n ouch StO-dr 4 N--vy k< iet vr ;qi'cA tz

I.C W'ill, v~i LL, 7'.. 1t' *JI.' ' tinn ~r~r 'iery cw'r '



CONCWUSI OPTS
Prica

Stool. Wire PaJllei; (Rolled Xxp'lnded Metrtl Dock) *Tr 5 *"ch

Steel Vime 2ialet (Fibrabor'rd Dleck) . . . . . 12. 00 o,-ch

P~vy St&acre, Wood Pdllt . .A* **3.10 crqch

-1.


