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1. SCOPE:

This SAE Aerospace Standard (AS) establishes three classes of pallets:

a. Type A, Air gnly Pallet
b. Type B, Platform Pallet (Air/Surface Intermodal)
c. Type C, Adapter Pallet

Pallets will have Jnominal dimension of:

a. Size F pallet|(10 ft) (NAS 3610-2F1P) - 2.44 m x 2.99 m (96 in x 117.75 in)
b. Size R pallet|(16 ft) (NAS 3610-2R1P) - 2.44 m x 4.98'm (96 in x 196 in)

c. Size G palle (20 ft) (NAS 3610-2G1P) - 2.44 m x.6:06 m (96 in x 238.5 in)

d. Size H pallet|(30 ft) (NAS 3610-2H1P) - 2.44 mi%9.12 m (96 in x 359.25 in)
e. Size J pallet 40 ft) (NAS 3610-2J1P) - 2.44 m X 12.19 m (96 in x 480 in)

Type A, Air only
similarly equippse

Type B, Platform
requirements for

Type C, Adapter
for transport. Su

pallets, will normally be on-aircraft equivalent roller conveying systg
d ancillary ground handling devices.

pallets, are suitable*for air/surface handling and transport systems
Type B version\are found in Section 4.

pallets, aretused to adapt 2.44 m x 2.44 m (8 ft x 8 ft) surface mod
pplementary requirements for Type C version are found in Section

NOTE: Use of t

ems and/or on

. Supplementary

e only containers
5.

e adapter pallet with surface mode only 2.44 mx2.44 m (8 ft x 8 f

) containers may

require uniform foad distribution on the base cross members of these containers for carriage
on certain aircraft. The aircraft approved Weight and Balance Manual should be referred to
for loadability procedures or limitations, or both.
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1.1

2. REFERENCES:

2.1

2.1.1

Purpose:

This Aerospace Standard (AS) provides dimensional, structural, and environmental requirements for
2.44 m (8 ft) wide pallets to be used in freighter versions of certificated aircraft equipped to provide
restraint to pallets tested to the requirements of NAS 3610 Class Il restraint system. Itis also
intended to be compatible with 2.44 m x 2.44 m (8 ft x 8 ft) cross section containers described in
AS832. The Type C adapter pallet is intended to be compatible with 2.44 m x 2.44 m (8 ft x 8 ft)
cross section containers described in ANSI MH 5.1, Cargo Containers and ISO 1496 Series 1,
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213

214

2.1.6

FAR Publications: Available from Federal Aviation Administration, 800 Independence Avenue,
SW, Washington, DC 20591.

Federal Aviation Regulation (FAR) Part 25, United States Department of Transportation
Technical Standard Order TSO-C90

NAS Standards: Available from Aerospace Industries Association, 1250 Eye Street, NW,

Washington,

DC 20005.

NAS 3610

U.S. Governinent Publications: Available from DODSSP, Subscription Services

700 Robbins

MS33601A

Available from Specification Sales, Building 197, Washington Navy Yard, Gener|

Administratio
United States

IATA Publica
Box 113, Mo

IATA 50/9

ANSI Publics
New York, N

ANSI MH5.1

Cargo Unit Load Devices, Specification for

Avenue, Philadelphia, PA 19111-5094.

Track and Stud Fitting for Cargo Transport Aircraft; Standard Dim

n, Washington, DC 20407.
Federal Test Method Standard 406,-Plastics - Methods of Testing

ions: Available from International Air Transport Association, 800 P
htreal, Quebec, Canada H4Z(AM1.

16 ft or 20 Ft Pallet for-NAS 3610 Class Il Restraint System

tions: Available from American National Standards Institute, 11 Wé
¥ 10036-8002,

Basic Requirements for Cargo Containers

Desk, Building 4D,

ensions for

| Service

lace Victoria, P.O.

bst 42nd Street,
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3. BASIC REQUIREMENTS:

3.1

shall be as specified in Table 2.

3.2 Construction:

3.21

External dimensions and pallets shall be as specified in Table 1 and Figure 1. Diagonal tolerances

Pallet construction shall be rugged, weatherproof, minimizing maintenance and original cost by

having no mq
3.2.2 Allfittings an

3.2.2.1 Mating dev|

transportat

3.2.3 Pallet constriiction shall have sufficient structural strength to‘perform its intende

meet the stry

3.3 Pallet Surfaceg:

3.3.1 The top and
3.3.1.1 Forthelen
(0.0625 in)
minimum.

3.3.2 No structure

3.3.3 Construction

3.3.3.1
surface. T

The pallet ¢dges (Length "L") shall have a nominal thickness of 50.8 mm (2 in

PVING parts.
1 appurtenances shall be within the maximum outside dimensions

ces that support, transfer position and secure pallets shalf be prov
on carriers, transferring equipment or terminal facilities-

ctural design and test requirements of this doeument.

bottom surfaces of the pallet shall be’parallel, flat, and continuous.
gth of the pallet the bottom surface shall have a smooth to a flat plg

This shall allow for a waviness factor of crest to crest at a pitch of

shall protrude below the lower surface.

nis thickness may be varied when the design employed results in a

durable stryictare capable of accepting uniform loading of 1953 kg/m2 (400 Ib/ft

bf the pallet.

ded by

i function and to

ne within 1.6 mm
914 mm (36 in)

from the lower
lighter and more
?) when supported

on conveying system per 3.3.3.3.
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TABLE 2 - Diagonal Tolerances - Type B & C Pallets

Overall Overall
Pallet Length  Length S S P P KiMax K4 Max
Code in mm in mm in mm in mm
J 480 12192 472 11,988.8 89 22606 3/4 19
H 359-1/4 9125 351-1/4 89217 89 2260.6 5/8 15.9
G 238-172 6058 230-1/4 58484 89 2260.6 172 12.7
R 194 4978 188 47752 89 22606 7/16 1.1
F 1174-3/4 2 991 109-3/4 27876 89 2260.6 "~3/8 9.5
NOTES:
For definitionys of S, P, and D, see Figure 9
K1 = D1 - D2
3.3.3.2 The pallet ghall be enclosed on all four sides by.an edge member conforming {o Figures 2, 3, 4A
and 4B. The vertical surface of the pallet edge between the restraint provisiong shown in Figures
3, 4A, and #B. Section A-A, Type A and Bpallets, shall be smooth and continpous to provide
automatically latching aircraft systems interface.
a. The pallet bottom skin shall be enclosed by its edge extrusion.
b. The bottom surface shall be'flush with the edge member.
c. The lower edge of the edge*members shall be as shown in Figure 4A and 4B.
d. The pallet corners shallhave a 63.5 mm £ 12.7 mm (2.50 in £ 0.50 in) radius in the plane of
the pallet.
e. Pallet corners should be readily replaceable when built as a separate bolted or riveted on
part.
3.3.3.3 The pallet design shall provide for support and ease of movement at the rated distributed load on

minimum CONVEYOT SyStems as described in the Tollowing:

a. Four rows of rollers approximately equally spaced over a minimum width of 1930.4 mm
(76 in) measured between centers with each row composed of 38 mm (1.5 in) diameter
rollers 76.2 mm (3 in) long uncrowned with edge radius of 1.6 mm (0.06 in) R, spaced on
254 mm (10 in) centers. Pallet travels perpendicular to roller axis.

b. Swivel casters with 25 mm (1 in) diameter wheels having a contact length of 51 mm (2 in)
located on a 305 mm x 305 mm (12 in x 12 in) grid pattern. Pallet travel is in all directions
across grid.
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3.3.3.3 (Continued):

c. Ball transfer units with 25 mm (1 in) diameter balls located on a 127 mm x 127 mm (5 in x
5in) grid pattern. Pallet travel is in all directions across grid.

3.3.3.4 The pallet lower surface shall comply with the following conditions:
a. Ball identation per 6.2

b. Ball casters per 6.3
c. Abrasidgnperoc.4

3.3.4 Net attachmants shall be per MS33601A as shown in Figures 1, 5A, and,5B.” As an option, a
continuous sgat track per MS33601A may be incorporated in the pallet @pper surface for net or
strap attachments.

3.4 Aircraft Restraint Provision:

Restraint provision as shown in Figures 2, 3, 4A, and 4B shall be provided.

3.5 Complete Assgmbly:

3.5.1 Pallet shall bg capable of traversing a 0.035 rad(2°) crest or valley with no permpnent deformation
or damage.

3.5.1.1 To meet this condition pallets uniformly-loaded to gross weight shall be capable of being
supported at the cresting point through a roller contact of 2032 mm (80 in) minimum width with a
roller of 38[mm (1.5 in) maximum. diameter.

3.5.2 Pallet constriiction shall be free of any recesses or voids in which cargo (or othgr material) can be
concealed. All pallet surfaces should be as free as possible of recesses and profuberances, where
pests can hide, or where soil or other residues can accumulate.

3.5.3 The pallet shpll withstand without permanent deformation a forklift wheel load of| 2721.5 kg
(6000 Ib) on gach of two wheels on 762 mm (30 in) centers anywhere on the pallet while resting on
a surface of sufficient strength and continuity to adequately support the pallet.

3.54 The minimum pallet core stiffness shall be 225 kNm%/m (2 x 10° Ibf-in/in) width of the core.
3.6 Ratings:

3.6.1 The pallet shall be designed for the following gross weights:

3.6.1.1 F pallet-2.99 m (10 ft) - 5670 kg (12 500 Ib)

3.6.1.2 Rpallet - 4.98 m (16 ft) - 11,340 kg (25 000 Ib)

3.6.1.3 G pallet - 6.06 m (20 ft) - 13,608 kg (30 000 Ib)

-12 -
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CONTINUOUS TRACK

PER MS33601A A

OFPTIONAL \L I ‘ '\L
A\ e e eairar e et aty =

PALLET RECEPTACLE —=! 30
SEE DETAIL
07 MAX —at e 043 — |""
05 MAX 145 — e
{ NET FITTING i

- P

fg' T

S I
iy VAN
1———‘—’ -

05 MAY —

£

. .05 R
L o FULL RADIUS —/ {2 PLACES}

AN

SECTION A~ RECLPTACLE DETALL
PER MS33601A

NOTE: DIMENSIONS IN INCHES

FIGURE 5A - Cargo Net Tie-Down Receptacle

-13 -
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B 12,700
CONTINUQUS TRACK

PER MS33601A [_..
A

OPTIONAL \

Y

1
Nz + \_l
| .:f/-' PR ‘..
PR

>
T
NET FITTING A P 25,400 - 19,812 DIA

TYPICAL

Y
-
[
I
LY
y

PALLET RECEPTACLE
SEE DETAIL

TR YAX, —=t e

1.27 MAX 1 )’_‘ T FITTING
|

< - -t
1
TU
1.27 MAX ] | . .
M FULL RADIUS (2 PLACES)
— %o
SECTION A-A RECEPTACLE DETAIL

PER MS33601A
NOTE: DIMENSIONS IN MILLDMETERS

FIGURE 5B - Cargo Net Tie-Down Receptacle
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3.6.1.4 H pallet-9.12 m (30 ft) - 15,876 kg (35 000 Ib)
3.6.1.5 Jpallet - 12.19 m (40 ft) - 20,412 kg (45 000 Ib)

3.6.2 Pallets over 2.99 m (10 ft) length shall be designed for a gross weight of 6759 kg (14 900 Ib) in any
2.99 m (10 ft) section of the pallet.

3.7 Design Loads:

3.7.1 Table of Loadis: The pallet assembly will be used In conjunction with a net perAS1131 to restrain
the loads listgd in Table 3:

TABLE 3

Pallet

Code NAS 3610 Dimensions Maximum Gross Loads
F 2F1P 244 mx2.99m (8 ftx10 ft) 5670 kg (12 500 Ib)
R 2R1P 244 mx4.98 m (8 ft x 16.ft) 11 340 kg (25 0Q0 Ib)
G 2G1P 2.44 m x 6.06 m (8 ft x.20 ft) 13 608 kg (30 000 Ib)
H 2H1P 2.44 m x9.12 m (8ftx 30 ft) 15 876 kg (35 000 Ib)
J 2J1P 244 mx 1219 m(8ftx40ft) 20412 kg (45 000 Ib)

3.7.2 Ultimate Loafls: The pallet assemblyshall be designed to the ultimate load per NAS 3610 while
supported or] a roller system in accordance with 3.3.3.3 with the cargo center of| gravity located at
any point in the range specified.in'3.7.6. Under these loads the pallet may exhibit permanent
deformation but shall not rupture to the extent of discharging cargo.

3.7.3 Fore and aft Joads shalkbe reacted by a latch per Figure 6 inserted in the restraint slots as shown
in Figures 3,4A, and 4B. The minimum latches required, either on one or both sides of the pallet,
are as follows:

F pallet -2 99 m (10 f’r) pallet - 2 latches
R pallet - 4.98 m (16 ft) pallet - 4 latches
G pallet - 6.06 m (20 ft) pallet - 5 latches
H pallet - 9.12 m (30 ft) pallet - 8 latches
J pallet - 12.19 m (40 ft) pallet - 11 latches

®20TO

3.7.3.1  The ultimate fore and aft load for any slot shall be 8340 daN (18 750 Ib).

3.7.3.2 The fore and aft load bearing slots shall be considered to be either on one or both sides of the
pallet.

-15 -
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36.8 +/- 76 mm
(1.45 +/- 03 1n)

-

HX"*!
z
|

L _E PALLET (REF}
. I Ex
| life WS
= I
ol |
__1r

63.5.4#/=76 mm
(2.504/-.03 in) - - - - @_

s

FIGURE 6 - Fore and Aft Restraint Latch Dimensions
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3.7.4 Up load shall be reacted by a latch per Figure 7 inserted in the side restraint slots as shown in
Figures 3, 4A, and 4B.

The minimum vertical restraint latches required, equally distributed on both sides and equally
spaced along the full length of the pallet, are as follows. This includes the fore and aft restraint
latches.

F pallet - 2.99 m (10 ft) pallet - 6 latches

R pallet -[4.98 m (16 ft) pallet - TO laiches
G pallet H{6.06 m (20 ft) pallet - 12 latches
H pallet -[9.12 m (30 ft) pallet - 18 latches
J pallet - 12.19 m (40 ft) pallet - 24 latches

®20 T

3.7.5 End slots shall be provided in accordance with Figure 2.

I3.7.5.1 Slots shall pe designed to restrain a 2.99 m (10 ft) pallet forultimate forward, aft, and vertical up
loads wher] used in conjunction with restraint fittings in_aecordance with Figure 8.

3.7.5.2 Slots to be[used for ground transport restraint on reller bed vehicles shall be provided as shown
in Figure 2| The inner face of each outward slot-(or block) shall be capable of restraining laterally
33% of the|maximum unit gross weight. The pallet lower edge member shall pe capable of
restraining fan upward load of 20% of the mmaximum unit gross weight in the slgt area.

3.7.6 Center of grgvity shall be assumed to.vary up to:

110% of the pallet width measured from the centerline.
15% of the pallet length méasured from the centerline.
1219.2 mm (48 in) vertically measured from pallet bottom surface.
To achieye above asymmetric conditions, cargo density shall be assumed td vary linearly.

apoo

3.7.7 Each of the fpur basecorners of the pallet shall be capable of reacting a 8340 dgN (18 750 Ib) in
either the longitudinal or lateral direction.

3.7.8 The cargo net attachment fittings shall include the provision for attaching a cargo tie-down fitting,
each capable of reacting a 2224 daN (5000 Ib) ultimate load in any direction.

4. SUPPLEMENTAL REQUIREMENTS FOR AIR/LAND PALLETS (FIGURE 9):
J4.1 Type B Pallet (Figure 10):
4.1.1  Type IB shall incorporate fittings at the four corners conforming to Figures 11A and 11B.

4.1.2 Type lIB are 10 and 20 ft pallets only and shall incorporate forklift tineways located per Figure 12
and fittings at the four corners conforming to Figures 11A and 11B.
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FIGURE 7 - Vertical Restraint Latch Dimensions
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1988 mm L
T 7825w T |
1708 mm ( i
(67.25 in) | 46 mm L 2
1359 mm ' (1.80in) 5 [
(53.50in} | | !
1
10 L l 1
(42.50 in) il
730 mm L b L T O
(28.75 in) OUTLINE OF PALLET S
451 mm END SLOT \—
(17.75 in) L} 165t mm | —re-—
B5in) T 1
3 ( W i
| (D1 ) x 1
1 3 i —1 i |
] 3] x |
2438 mm E
- (96 in) ' X 38. 83 mm
__.___[ ) (1 45 in}
END RESTRAINT LOCATION | /
* SET O THREE LOCK LOCATIONS -
USED DEPENDING ON ORIENTATION
DN AR PLANE SECTION X-X

FIGURE 8 - End Restraint Fitting and Locations

(REF)
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@\

@ APERTURE TYPE B PALLET
€. ALIGNMENT PEG TYPE C PALLET
v,

FIGURE 9 - Type B and C Pallet
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|

A a ——
o w— — et e ———

T T T T T T T 5 28.5 +/-1.5
________ 4 S -0 mm
//L / (1.125 +/-.06 in)
L0/-1.5 mm
CORNER FITTING TQ:BE FLUSE WITH BASE [ o/ ‘9 in)

FIGURE 10 - Location of Bottom Corner Fitting Type B Pallet
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Notes:

i.  Solid and dotted lines ¢
duplicated in the fitting.

Phantom lines (—--—) show optional walls which may be used (o develop a boxed shaped fitting,
Outside and inside corners radii where sharp corners are shown must be 1/8in max except as noted.
Four fittings required per pallet, (2) left hand and (2) right hand.

Outside surfaces shall have a casung surface of C30 or better.

and ------ ) show surfaces and contours which must be physically

I C RS

£.0 MTH

TOP VIEW (BOTTOM VIEWIDENTICAL
—e [-—-um By EXCEPT AS NOTED?

1316 MAX
IS MIN !_" ['_""1 [~ SAMIN
. ARNY ]

V16 MAX f i

M6 ML

o oo
NN [ET TR

51 M

ww |
T R

& TR MIN

7777

wm:msn._/___ L

SN PYT T LEV], VI i
SECTION B-B
R PR TIT R
T2 NER
}  wrzwngr
o o
{ +
doo | e T
ﬁ 1‘ B
2 +lid R ! ‘ .
..o H
oL, 274 MIN HOLE
N ! 4
Y §
b) A
] -0
111
.. P TS
w7 & 1
oF 3 Fr QEET T
__‘j\_ LT —— Lot | £3GTH (RER —\[\— ) Ao
SRR Loy

SECTION A-A

NOTE: DIMENSIONS M INCHES

FIGURE 11A - Flush Mounted Corner Fitting (See Figure 10)
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Notes

1. Sohd and dotted lines (——and ------ } show surfaces and contours which must be physically
duplicated in the litting.

Phantom lines (we--—7} show optional walls which may be used to develop a hoxed shaped fitting,
Outssde and inside corners radii where sharp corners are shown must be 3mm max except as noted.
Four fittings required per pallet, {2} left hand and (2) right hand.

Outside surfaces shalt have a casting surface of C30 or hetter.

TOP VIEW (BOTTOM VIEW IDENTICAL
EXCEFPT AS NOTED)

+0
Y_’ i3 RITYE)

FLAT RTTHIN
19213 —q H— 110 +0 £ LS T 1
EEFYRY /A &g 2T e
L asisk— . A l
e —T — } 7
e 35,

\," /‘y a
M inRseEn —— H—— LENGTH RER --\[\— 'U“W

L3R

SECTION A. A
NOTE - DIMENSIONS IN MILLIMETERS

FIGURE 11B - Flush Mounted Corner Fitting (See Figure 10)
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¢ PALLET
— 2121 mm -
nominal
TYP
(14.0 in)
L ¢ i
ELINEWM % l . TINEWAY ] i
‘ NA2Z27774 N £ AN L LA )
A | 4 / 1
3
— 115 mm 12.7 mm ——
MIN RESTRAINT SLOTS TYP
{4.50 in) (REF) (.50 in)
NOMINAL LOCATI®N OF
SIDE RESTRAINT SLOTS

FIGURE 12 - Forklift Tineway Configuration
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4.2 Ground Operational Loads:

4.2.1 The Type B pallets shall be capable of withstanding without permanent deformation a uniformly
distributed down load equal to twice the maximum unit gross weight while supported by slings or
frame connected to the four corner fittings.

4.2.2 Type lIB pallets shall be capable of withstanding a down load equal to 1.25 the maximum unit gross

weight while

4.2.3 Eachofthef
| the longitudir

4.3 The pallet edgs
surface.

5. SUPPLEMENTA
5.1 Type C Pallet:

5.1.1 The pallet sh

the alignment pegs shall be capable of reacting at least an 8340 daN (18 750 Ib

longitudinal,

5.1.2 The pallet sh
15 for typical

5.1.21 Thestrapr
capable of

5.1.3 The pallet edges shall'have a nominal thickness of 57 mm (2.25 in) from the low

5.1.4 The pallet sh
4B and 13.

5.1.5 The pallet co

supported by a forklift truck.

bur corners shall be capable of reacting at least an 8340 daN (18.75
al or latitudinal direction.

s (length "L") shall have a minimum thickness of 139.7mm (5.5 in

L REQUIREMENTS FOR AIR ADAPTER PALLETS:

all incorporate alignment pegs at the-four corners conforming to Fig
ateral, and vertical (down only)direction.

all incorporate side slots.and strap receptacles conforming to Figur|
usage of restraint straps-to secure a surface mode container to ad

bceptacle fitting shall include the provision for attaching a tie-down
reacting a 2224 daN (5000 Ib) ultimate load in the longitudinal and

all be‘enclosed on all four sides by an edge member conforming to|

0 Ib) load in either

from the lower

jure 13. Each of
load in the

e 14. See Figure
apter pallet.

fitting, each
vertical direction.

er surface.

Figures 2, 3, 4A,

rners shall have a 14.5 mm (0.56 in) radius.

5.1.6 Aircraft restraint provisions as shown in Figures 2, 3, 4A, 4B, and 13 shall be provided.

5.1.7 Up, fore, and aft loads shall be reacted by a fitting inserted in the restraint slots shown in Figures 3,
4A, 4B, and 13.
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8.0mmR
{25in R)

1
!

100 +0/-1.5 mm DIA —~. 180.5 mm

(3.94 +/-.p6 in DIA) AA \ N A IMIN

{ L .- I
SEE P‘Igbl;li}i:—-ﬁ-i \—./ 89/¥0/-1.5 mfn |
ECTIONA-A { (3.5 +/-.06 in !

""‘l ¥«-14.s +-1.5mmR

(.56 +/~.06 in R)

|
(215(‘}4 :_:;TI r101.5 +/-1.5 mip
51 +/-1.5 mm {4.0 +/-.06 in)
(2.0 +/-.06in) 215.9 mm :
MIN
6.0mmR {8.0 in)

6.0mmR T\
(:25in R) \ £ (25inR)
s
i .

v 6.0 mm R

6.0 mmR :
(.25 in R) ~ \ / / (25in R)
. /\ a‘]e

87.2 rmm _
REF ] \/ 1 100 +0/-1.5 rpm

{3.94 +/-.06 in}

L__ B L12.70 +3.18/-0 mm

AA (.50 +.125/-0 in)

FIGURE 13 - Pallet Corner (Type C Pallet)
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Side blocks to be flush wilh pallet edge
within +.00 to —1.2 mm (+.00 10 -.050 in)

-

) 7 N [

450 y lpon SEE FIGURE 5, SECTION A-A
— 22.86 mm TYP
(80 in rin) —p—— — OPTIONAL ADDITIONAL RECEPTACLES
N /
|
t —=
STRAP TIE DOWN
»—SEE HgNUiE A RECEPTACLE ON “L" SIDES
76.2 +.51/-$0 mm SECTION A- SEE FIGURE 5
{3.00 +.020{-.000 in} 6 places each side for size F pallet, 2.99m (10ft)

10 places each side for size R pallet, 4.98m (16ft)
12 places each side for size G pafilet, 6.06m {20ft)
18 places each side for size H palllet, 9.12m {30ft)
24 places each side for size J palfet,12.19m (40ft)

FIGURE 14 - Side Slot and Strap Receptacle Detail (Type C Pallet)
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SURFACE MODE
CONTAINER

AINT STRAP (TYP)

FIGURE 15 - Restraint of 6.06 m (20 ft) Surface Mode Container
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