PPP- P- 1660A
April 12, 1973
SUPERSEDI NG

Int. Fed. Spec. PPP-P-001660( GSA-FSS)
Cctober 29, 1971

FEDERAL  SPECI FI CATI ON
PALLET, EXPENDABLE
This_ specification was approved. be/ the Conmissioner, Federal SuPpIy
Service, General Services Admnisfration, for use of all Federa
agenci es.
1. SCOPE AND CLASSI FI CATI CN

1.1 Scope. Thisspecification covers expendable pallets. See 6. | for intended use.

1.2 CJassification
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1.2.1 Types. styles, class. trades. and sizes. Pallets covered hy this specification shall be of the

following types, styles, classes, grades, and sizes:
Type |- 1/2 Ton* (508 kg.) load capacity.
Styles 1-7 (see table 1).
O ases:
A-2-way entry (stringer ty[Je construction).

B-4-way entry (block post type construction).
C-4-way entry (stringer type construction).

Graldes:(s letrip)
- (Single-trip).
2- (lvulgi-tri[?).

Sizes - (see table II).

Type I1- 1 Ton* (1016 kg.) load capacity.
Styles 1-7 (see table I).

cl asses: . .
A-2-way entry (stringer tyFe construction).
B-4-way entry (block post”type construction).
C4-way entry (stringer type construction).

Grades: .

1- (Single-trip).
2- (Milti-trip).

Sizes - (see table I).

Type 111 - 1.5 Ton* (1524 kg.) load capacity.
Styles 1-7 (see table I):

O asses: . .
A-2-way entry (stringer tyPe construction).
B-4-way entry (bl ock post”type construction).
C4-way entry (stringer type construction).

G ades:
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Type 1V - 2 Tons* (2032 kg.) load capacity.
Styles 1-7 (see table I).

O asses: , )
A-2-way entry (stringer type construction).
B-4-way entry (block past type construction).
C4-way entry (stringer typé construction).

Grades: Sl

1 - (Single-trip).
2 - (MII?-Irip)p.)
Size - (see table I1).
Type V- 2.5 Ton* (2540 kg.) load capacity.
Syles 1-7 (see table I).
0 asses: . )
A-2-way entry éstnnger type construction).

B-4-way entry (block post type construction).
C4-vway entry (stringer type construction).

Gades: ,
1 - (Single-trip).
2 - MJ|t|-tr|p§).
Size - (see table I1).
TABLE I.
St%’le = ( l))eggiption
deck (face), flush, non-rsversible palis °
85333’ e a3 N ’ e t (sse figs
2 . Dogblz ::;k] gacﬂ), flush, pon-reversible pallet (ses figs,
» .
3 Doz:dii_.e,?c)leck (face), flush, reversible pallet (see figs. 6
4 Doubls de;ck (face), single~ nonereversibl
) i i anc(l 11)5, wing, sible pallet (sse
ouble deck (face), double-wing, ron-reversibi pallet
‘ figs. 5 amd 11). ’ ° pallet (aee
[3 Dm;bi;d dzc):k {face), double-wing, reversible pallet (see figs.
7 Double deck (face), with openings for band fork 1ift (see
figs, 12, 16, and 17).
: TABLE TT, Size
Sigs Inches Millimeter
+0 +0 +16 +16
a 40 = 5/8 x 40 - 5/8 -1000 = 0 x 1000 = 0
+0 +0 +6 *1G
b 40 - 5/8 x 48 = 5/8 1100 = 0 x 1200 = 0
+0 +16 +14
c Az:os/sx36;o5/3 1050 =0 x 900 = 0
+16 +16
d 42 = 5/8 x 42 - 5/8 1050 - 0 x 1050 = O
Y +0 *6 +14
Jue 45 = 5/8 x-34 < 5/8 1125 = 0 x 830 = O
+0 +0 +16 14
ane L5 ;5/8:36;5/8 1125 - 0x 900 -0
. +0 s +16 +16
e 45 - 5/8 = 45 - 5/8 1125 = 0 x 1125 = 0
+0 +0 +19 +10
g 48 - 5/8 x 32 - 5/8 1200 - 0x 800 =0
. . 9 +16
e 49 - 5/8 x 41 - 5/8 1225 . 0 x 1025 o ¢
. +0 40 +21 +19
Hue S4= 34 x 45 - 5/8 1350 = 0 x 1125 = 8 - - S -

#2240 1ba, = 1 long bon = AVOiTdupois. (1,076, metos
o **Pallet sizes usgg in ANSI mw.?"- Ux(:it ~ load sgz:gn??:i' dimensioning transport-package aizea.
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2. APPLI CABLE DOCUMENTS

2.1 The fol lowing docunents of the issue in effect on the date of invitation for hids or request for
proposal, forma part of this specification to the extent specified herein:

Federal Standard:
Fed. Std. No. 123 - Marking for Domestic Shipment (Givil Agencies).

(Activities outside the Federal Government may obtain copies of Federal Specifications, Standards, and
Handbooks as outlined under General Information in the Index of Federal Specifications and at the prices
indicated in the Index. The Index, which includes cunulative monthly supplenments as issued, is for sale
ngozggscription basis by the Superintendent of Documents, U S. Government Printing office, Vashington,

éSi ngle copies of this specification and other Federal Specifications required by activities outside the
Federal Government for bidding purposes are available without charge from Business Service Centers at the
General Services Admnistration Regional Offices in Boston, New York, Washington, DO Atlanta, Chicago,
Kansas City, MO, Fort Wrth, Denver, San Francisco, Los Angeles, and Seattle, WA

(Federal CGovernment actjvities may obtain copies of Federal Specifjcatjons, Standards and Handbooks and
the Index of Federal Specifications and Standards from established distribution points in their agencies.)

Mlitary Standards:

ML-STD-105 - Sanpling Procedures and Tables for Inspection by Attributes.
ML-STD-731 - Quality of Wod Menbers for Containers and Pallets.

(Copies of Mlitary Specifications and Standards required by contractors in connection with
SﬁeCI ications procurenent functions should he obtained fromthe procuring activity or as directed by
the contracting officer.)

3. REQUI REMENTS

3.1 Rating and preproduction Sanple.

3.1.1 Rating. The load rating of a pallet shall be of one of the nominal ratings shown in 1.2.1 under
types and als0 of one of the size shown in the sang paragraph, as sBemfled in the contract or purchase
order (see 6.2). Al optional requirements given in 6.2 not taken by the purchaser shall becone the
option of the supplier.

3.1.2 Preproduction sanple. Wen specified a preproduction sanple shall be furnished.
3.2 Materials.

3.2.1 Ceneral. The material fromuwhich a pallet is constructed shall be as specified by the purchaser
or when not specified shall be at the option of the manufacturer and shall be suitable for the rat[ng of
the pallet, the nature of the load, |oad capacity, grade and intended service. The quality and thickness
(of thée 2rgaterlal shal | be such that the pallet is able to comply with the appropriate requitements of 3.5
see 6.2).

3.2.2 Materials. Materials shall neet the following additional requirenents.

(a) Metal components shall be corrosion resistant or acceptably protected against corrosion
to the extent considered good conmercial practice.

(b) If so required by purchaser (see 6.2), the outer surface of the deckgs) shal | be treated
wth anti-slip conpound or rougheried to the degree specified by the purchaser.

(c) Material shall. be entj r,elg suitable for the load requirements and design of pallet
when tested as specified in section 4.

3.3 Dinensions.

3.3.1 Length and width The size (1 xv) of pallets shall be as specified by the purchaser, and the
length and wdth of the pfan shall conformto the aﬂ)roprl_ate val ues given in Faragraph 1.2. Wen
specified in the contract or purchaser order, the pallet size (1 x w) shall be the option of the
supplier (see 6.2).
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3.3.2 Height for pallet and entry. The height from the ground to (u) the underside of the top deck

shall not exceed 6 inches &150 my; and (b?1 the distance fromthe bottomof the stringers or blocks (when
present) to the bottom of” the upper deck shall be at least 3-1/2 inches.

3.3.3 Doubl e-deck pallets. The conbined area of the bearing surface of the |ower deck shall be at
| east 40 percent of the overall plan area of the to deck. Double-deck pellets that are intended for use
with pallet trucks shall have openings (nme fig. 17) in the lower position of the size that conforns to
the appropriate dimension shown in flﬁu_re 17. "The thickness of the menbers of the |ower deck shal| not
exceed 1-1/8 inches (29 nm) and if their thickness exceeds 12 inch (13 m’n? the bottom menbers shall be
so chanfered (see fig. 12) on each side of the top face (Sat the point of entry) that the angle hetween
the chanfered surfacé and horizontal is 40 t degrees, and the height of the vertical part of each edge
is1/2zx1/8inch (14 £2m)

3.3.4 Deck menmbers. Wien a deck is not of one-piece construction, the space between adjacent menmbers
shal | not exceed 1-1/2 inches (38 nj, unless otherwise specified by the purchaser (see 6.2).

3.4 Construction.
3.4.1 Style. The style of pallet shall conformto the appropriate style shown in Table | as specified
by the purthaser psee gzeﬁ or p\ﬁ)nen not specifr} eJ the styﬁep%aw be the yoption of trhe supplier. P

3.4.2 Stability. Wen standing on 8 horizontal flat surface, the pallet shall rest evenly and the
decks shalT be flat and horizonta?. P Y

3.4.3 Entries. Pallet shall be class A-2-way or class B and C-4-way entry. If for 2-way entry, the
length of the adjacent sides of a pallet are not the sane, the entries shall’ unless otherwise specified
(see 6.2), be in the longer side.

3.4.4 Assent| % The decks of the pallets shall be parallel to one another. Joining of components
shal | be such that the assenbled pallet shall neet the performance requirements of 3.5. The ends and

sides shall formright angles (90°f 1°) to one another.

3.5 Performance. Ecah pal|et shall be capable of passing the tests referred to in table Il
appropriate to the grade 1 (single-trip) or 2 (multi-trip) "pallet specified, see 6.2.

TARLE ITI. Performance requiremants 1/ . )

Tost Zethod subssction
Praparty S. - -
Deflsction of deck(s) under static load & beedea sl diodo142
Resistancs to0 full-deck load bebeelat badpale2
Rigidity boodra3s bodends2
Ras co_to cts Logliodisd Liodeiin2

1/ Wen a manufacturer's pallet has met these performance requirements and certified test records have
been maintained for a particular mterial, type, style, class, grade and size pallet, the manufacturer
will not be required to retest unless he changes meterials, matéerial thickness, type, style, class,

ade, size, nethod of fastening or nethod of manufacture provided he a governnent contract usin
%s speu%lcanon wt%m tﬁe Pastg SIx rmnt%s. P g g

2/ Not applicable to pallets to be loaded with items of base area such that each itemwll cover at
least two-thirds of the area of the. deck.

3.6 Workmanship. Al conponents shall be made with smooth surfaces without sharp ed%es or protruding
fasteners, which, when handled will be a safety hazard to personnel. Also, pallets shall neet the
requirenents of all subsidiary specifications as related to workmanship.

4. QUALITY ASSURANCE PROVI SI ONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract or purchase order, the
supplier Ts responsible for the performance of all inspection requirements as specified herein. Except
as otherwse specified, the supplier my utilize his own facilities or any commercial |aboratory
acceﬁtable to the Government. " The Covernment reserves the right to perform any of the inspections set
forth in the Specification where such msPecnons are deened Necessary to assure that supplies and

services conform to prescribed requirenents.

4.2 Saggling for inspection and acceptance.. Sanpling for inspection and acceptance shall be perforned
in accordance™ w e provisions Set forth rn ML-STD-105, except otherw se indicated.
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4.2.1 Inspection of conponents and materials. In accordance with 4.1 the supplier is responsible
for insuring that conponents and materials used are manufactured, tested, and inspected in accordance
with requirement of reference subsidiary specifications and standards to the extent specified, or, if
none, in accordance with this specification.

4.2.2 |nspection of assenbled pallet. One pellet of each type, class, style, grade, size and materjal
to be offered under a given contract shall meet or exceed the requirements of 3.5 except as otherwise

speci fi ed.

4.3 End item inspection.

4.3.1 Lot size and sanple unit. The lot size shell be all pallets of each type, class, and size sub.
mtted for |nsFect|on at one time. The sanple unit shall be one assenbled pal l'et, or the conponents
necessary for the assenbly on one unassenbled pallet, as applicable.

4.3.2 Visual examination. The end itemshall be examned in accordance with the classification or
defects sef forth in fable TV. The inspection |evel shall be level SL with AQL of 4.0 for major defects
and 6.5 for total defects, expressed in termof defects per hundred units.

4.3.3 Conditioning. If the pallet is to be used under abnormal conditions each test. sanple shall be
exposed fo the appropriate condition immediately before it is tested. The length of exposure shall
depend upon the nature of the materiel fromwhich the pallet is made and shall be |ong enough to ensure
adequate conditioning of the material for the conditions of use expected (see 3.2.1).

TABLE IV, Classification of defects

Classification
8 Dafects Major Minor
Materials Not as specified. X
Pallets Length, width not as specified. X
Pallet Style not as specified. X
Assembly (assembled Assembled unit does nmot form
pallets) a rectangle with 90 degrees
corners. X
SHarking Not_as specified, X
4,4 Tests.

4.4.1 Static load deflection of deck (see fig. 15). The load capacity for best purposes shall be
shown as folTows: R = Toad capacity for the type (I, TI or Ill etc.) pallet specified (see 1.2).
4.4.1.1 Gade 1 (single-trip) pallets.

, (13 SurPgort the bottom of the top deck of the pellet with two rigid arns of,Ien%th %reater than the
width of the deck and of width 2 inches (50 nm) and having no sharp edges. Position the supports
parallel to and just inside the outer stringer (runners) or blocks. In the case of wing pallets position
the supporting arms parallel to and just outside the outer stringers grunners) or blocks, Measure the
distance fromthe bottomof the pallet to a fixed point on the smooth [evel floor when the pallet is
horizontal and at some height from a smooth level floor. Designate this height Al. Place two |oad
bear|n% members as shown in figure 15 on top of the deck parallel to the support arms and so positioned
that they divide the deck into three equal areas. Slowy applya load, evenly distributed on the |oad
hearing member and increase it until the |oad IpI us the weight of the load bearing numbers is equal to

R Reneasure the clearance below the center of the pallet "and designate this height A2. Raise the |oad
fromthe pallet and then reapply it slowy on the load tearing members. Remeasure the clearance bel ow
the pallet and designate this héight A3.

(2) If the pallet is 4-way style, repeat the test with the support and load bearers at right
angles to the directions used In the first test.

3) The pallet shal
the M ance pbetween tahe centers of

4,412 Gade 2 (mlti-trip) pallets. Use the procedure described in 4.4.1.1 with the follwoing
modi f1cations:

| have failed if any value of (Al-A2) or (Al-A3) is greater than 1.8 percent of
the sugportlng arrrgs. ) ( ) g P

i (1) Apply a load of 1-1/2 Rinstesd of R and apply and remove the load four times instead of only
wi ce.
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(2) Consider the pallet to have failed if any o the deflections (Al-A2) Or (AL-A3) is greater than
1.8 percent of the distance between the centers of the supporting arns.

4.4.2 Resistance to full-deck |oading.
4.4,2.1 Gade 1 (single-trip) pallets.

(1) The pallet shall be placed on a flat horjzontal surface and the top deck shal| be covered with a
steel plate 1/8 inch (3 mm) thick and of such size (length and width) to cover the deck conpletely with
a maximm length or wdth tolerance of +2 percent. en-a conpression. tester is used with a *tea of
such size (length + width) to cover the deck +2 percent, the steel plate will not be required, Sl ow%
anIX a load, évenly distributed over the surface of the plate, until the sumof the Ioad and the weight
of the plate is equal to SR After 5 mnutes neasure any defamation that has occured. Renove the |o0ad
and measure any permanent definition. Repeat this procedure on the sane pallet.

~(2) Wen the pallet is made from paper products, consider the pallet to have failed if at any tins
during the test the deformation exceeds 10 percent of the original dinmension.

Wen the pallet is made frommaterials other than paper products, copsider the pallet to have
faile((?)if at any Ipims éuri ng the test rTtyﬁ*ne de} amation exceeded 5 Bercent of tHe orlrgltnal pg! Mensi on.

4.4.2.2 Gade 2 (multi-trip) pallets. Use the procedure in 4.4..2.1 but apPIy and renove the load 10
times, and consider the Fa let to have failed if at any time during the test the deformation exceeded
2 percent of the original dimension.

4.4.2 Rigidity drop test.

4.4.3.1 Gade 1 (single-trip) pallets. Pallets shall be tested for rigidity as follows:

El) Suspend the pallet so that one of the diagonals of the toP deck is vertical and the |owest petit.
of the pallet 1s 10" inches (25 cm) above a soliTd flat horizontal surface. Drop the pallet so that it
fallstfreely on the |owest corner. The drop should be made in such a manner as to reduce secondary

i mpact s.

2) Suspend the pallet, as in (1) above, by a corner of the top deck adjacent to the first corner
used,( gnc?rgpeat ﬂwe p(frop. () y P J

(3) Suspend the pallet by the corner opposite fo the first corner used and replace the drop.

4) Suspend the pallet by the fourth corner and repeat the drop. the pallet shall be considered to
have (pgsseudwtqhe test E% Y P P P

(a) No menber has broken and no joint or fastener has failed, ignore |ocal deformation and
splits at the corners that” occur within 2 inches (50 mm) of a corner, and

(b) The difference between the ori gi| nal and final lengths of a diagonal does not exceed 3.5
percent of the original length of the diagonal.

4.4.3.2 Gade 2 (rmlti-trip? ?allets. Use the procedure described in 4.4.3.1 except that the clearance
between the. palTet and the solid surface shall be 40 inches (1 neter).
4.4.4 Resistance to inpacts - drop test.

4.4.4,1 Gade 1 (single-tri allets.

(1) Place the pallet on a solid flat horizontal surface. Cover the top deck of the pallet with a
steel plate as described in 4.4.2.1. Sowy apply a load, evenly distributed over the surface of the
plate, until the sumof the |oad and the wei ?ht of the pallet is equal to 1.25R Keeping one end of the
pallet in contact with the solid surface, [ift by means 'of a bar sling and a quick-releaSe book, the
outer end so that it remains horizontal and the vertical distance between the solid surface and the
outer nost edge of the bottom deck board or runners at the end is 6 inches (150 mm). Release the hook
and allowthe pallet to fall freely on to the solid surface. Readjust the load if necessary so that the
load is again evenly distributed on the deck. Rotate the pallet through an angle of 90° and repeat the
test, lifting an edge that in adjacent to the end first |ifted.

2. Consider the pallet to have failed if any deformation that has occured exceeds 5 percent of the
original dimsnion or if any nember has broken or’ if any joint or fastener has failed.
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4.4.4.2 Gade 2 (multi-trip) %allets. Use the procedure described in 4.4.4.1 but subject the pallet
to two cycles of drops, each cycle consisting of one drop on each of the four edges in rotation.
5. PREPARATI ON FOR DELI VERY

5.1 Packing: Level C_Assembled pallets shall be packed in a manner to insure commercial carrier
accef)tance and safe delivery at destination for |owest transportation rate for such_suBFHeS. Shi prent s
tshal bet nta.de in accordance with rules or regulations of commercial carrier for applicable node of
ransportation.

5.2 Marking.

5.2.1 dvil agencies. In addition to any special marki n% required by the contract or order (see 6.2),
shipment shall be marked in accordance with Fed. Std. No. 123.

5.2.2 Mlitary activites. In addition to any special markin% required by the contract or order
(see 6.2), shipment shall be marked in accordance with ML-STD 129.

6. NOTES

6.1 Intended use. Pallets covered by this specification are intended for use with forklift and hand-
lift trucks for general materials handling operations in storage and distribution systens. They are
used to palletize such comodities as bags, bales, barrels, boxes, carbons, case, drums, kegs, sheetins
tags and wire, or other commdities packaged or packed in these containers.

6.2 Ordering data. Purchasers should select the preferred options pernitted herein and include the
following information in procurenent docunents:

Title, nunber, and date of this specification.

Types, styles, classes, grades, and sizes ésee 1.2.1 and 3.4.1).
en a preproduction sanplé is required (see 3.1).

Miterial required for pallet (see 3.2).

Surface treated with anti-slip conpound (see 3.2.3(b)).

Vhen entry shall be in other than long side (see 3.4.3).

Size of spaces between deckboards other than those specified in 3.3.4.

Size (L x W is the option of the supplier (see 3.3.1). . ) )

When abnormal tenperature and humidity conditions are required for intended service (see
3.2.1 and 4.3.3).

— S ThMD OO oD
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FIOURE 1 - Twoousy pallst,
A pallet whoss stringers (runners) or posts permit ths en: of
or tines from two opposite directions only. (Twowwny tr:a n;o:a
af the stringer and post pallst type {(aa illuatrated).;

TIGURE 2 - Four-way pallet,

4 pallet vhose stringers (runners) or posts pernit the entry of forks

or tines fron all four directions., (P palls stringer
andpostp&uctw(ummtod)(.guw % 2y be af the
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TIGURE 3 - Single-deck pallet.

4 pallst with only one deck to take the load, (Singls-deck pallsts
be of the stringer and post pallet type (as illustrated).) =

FICURE b - Double-deck pallet.

4 pallet with a top deck to take the load and a bottom deck that
acts as a bass. (Double-deck pallets may be of the stringsr and
post type (as illustrated).)



10
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FIGURE 5 - Wing pallet,

4 pallet wioss deck(s) project beyond the stringers (rumners) or
the feet, at each end. (Wing pallsts may be stringers aud post
pallet type (as illustrated),)

ZZ

FIGURE'6 - Reversible pallst,

4 double-deck flat pallet with top and bottom decks of
iimﬂar construction, sash of wiic., can take tha same
oad,
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Stringers (rumners)

A
s ansd

FICURE 7 - Stringers (runners) and blocks.

¥embors tha separate t.he top and bottom decks, tie ths dacks
75 & " wvide space for the antry of forks or tines.

SPs anudy 10K

o
<
<&

FIGURE 8 - Deck.

A golid or slatted surface de;i'vned to carry the .
load (top deck), or to act as a base {bottor deck).

11
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FIGRE 5 . Entry members,
Mermbars that form the ou

tside edges or decks on the -
Sides on which the faorks or the tines entar,

FIGIRE 10 =  Stringer boards,

A horizontal nembar that Supports the top dack and
conacts the. blogks 1o it
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%f{/

V%%%/

FIGURE 11 - Wings.

\\

Parss oi dack(s) wanica project beyond the stringers (ruﬁnﬂ;‘:;ns
or hlocks to permit handling other than by forks, &.g. 0¥

of cranes.

AU

L7777
L Ll ///é////if;N

PIGURE 12 - Section at chbamfer.

A bevelled area on tre upper edges of the botiom
deck at a point of entry.

13
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IORT 12 nhre.
-

Space that parmits the entry of forks or
tines in a particular dirsction.

-~

T A
N ansl

FIGURE 1b - Fres entry,

Eatry through which the wheels of a h
oan pass wiohous Toarnn hesls of a and pallet truck

___________ 4 CAWUnG.

14
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3 3 3
]Lea.. «=1xh 4 Load Carrisr
* T p——
__] " ' ,7- ‘Sngmmaad Strigfggk(mwr) or

T~

=<
W

FIGURE 16 - Openings.

Qaps provided in the bottom deck of a double-
deck pallet to allow the wheels of a hand pallet
truck to bear on the ground ( ses fig. 17).

Supporting arm

15
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FICURE 17

the bottom deck of a double-deck pallst.

Openings. for hand pallet truck whesls in

a, Min, b, Min, ¢y Min, d, Min, *
Paliet size desimation
In. ¥m, In. | mm In, ¥z, In, | Mm,
a A1 ) 280 le-1/4 ! 150 11 280 | 6% | 180~
b 1 a1 6=1/4 | 50| 12 305 | 6% | 150
e 1 280 & 150 | 12 05 | & 150
d, ¢, £, g, and h 12 305 = 150 Su 175

¥If the dasign of the paliet permits, the
rectangular cpenings, as indicated by the dotted lines, instead of L.

16

cpenings msy bs axtandsd to form 2



