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Definitions

perty or passengers when:
FIGHT—The vehicle has a gross weight rating of more than 4540 kg (10 000 Ib).

b fuel used has a boiling point above 0 °C (32 °F) at normal atmospheric pressure.

Publications—The following publications formea part of this specification to the
ss otherwise indicated, the latest version of SAE publications shall apply.

extent specified

CATION—Available from SAE, 400 Commenwealth Drive, Warrendale, PA 15096-0001.
3—Fuel Systems

l0OTOR CARRIER SAFETY REGUIATIONS—AVvailable from Superintendent of Documjents, Attn: New

0. Box 371954, Pittsburgh, PA 15250-7954.
art 393, Subpart E, Fuel Systems

ICE COUNCIL PuBLICATION—AVailable from The Maintenance Council,
N, Inc., 2200-Mill Road, Alexandria, VA 22314.

American Trucking

—Fuel,€rassover Line Protection and Configuration Guidelines

Crossover Line—Hose, tube, or other device located within 25 cm (10 in) of the bottom of the tank and
connecting the liquid space of one or more liquid fuel tanks for the purpose of equalizing liquid levels,

equalizing p
include any

ressure, and/or causing multi-tanks to function as a single liquid fuel tank. Crossover lines shall
fittings, valves, and other devices which attach them to liquid fuel tanks. Adapters, which are

permanently affixed to the fuel tank, are not a part of the crossover line.

Liquid Fuel

Tank—A fuel tank containing a fuel that has a boiling point above 0 °C (32 °F) at normal

atmospheric pressure.

Crossover Line Support—Any structure to which the crossover line is attached for the purpose of supporting,

shielding, or

protecting the crossover line from damage by struck objects.
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3.4 Unprotected End—The end of a crossover line is unprotected whenever:

34.1

3.4.2

It's end fittings are located within 25 cm (10 in) vertically of the bottom of the tank and in the rear view the
distance between the end of the crossover line support and the fuel tank surface exceeds 16 cm (6 in).

Any portion of the crossover line between the end of the crossover line support and the tank extends below
the bottom of the tank or the level of the crossover line support.

3.5 Forward—The same direction and orientation as toward the front of the vehicle when the fuel system is
installed in the vehicle.

3.6 Rearward—FHhe—same—direction—and-orientation—as—teoware—the—rearof—the—vehicle—wher—th
installed in the vehicle.

4, Crossover Line Tests

4.1 Facilities and Equipment

411

4.1.2

4121

4122

4123

4124

4.1.3

4131

4132

4133

4134

41.4

4141

TEST Buck—The testing procedure may utilize a test buck consisting ‘of'supported and b
sections gnd associated cross members at least the length of the-fuel tanks, the fuel

supports,

the testind procedure provided there is sufficient clearance for-the test fixture defined in 4.
through the testing zone without contacting anything exeept the crossover line and/d

structure.

TEST FIXT

Fabricated from 10 cm (4 in) x 10 cm (4 in) commercial grade material with a minimum

0.63 cm

Oriented so that one of the flat 10 cm_(4in) sides is perpendicular to the rearward directio

The test
22 240 |

Free of

TEST FIXT

Fabricated frofr5 cm (2 in) x 5 cm (2 in) commercial grade material with a minimum

0.63cm

crossover line and supports, and any related structure of,components. A vehicle

RE FOR THE CROSSOVER LINE SUPPORT TEST—Will be:

(0.25 in).

fixture system shall maintain an angle of 15 degrees from vertical +2 degrees
N (5000 Ib) is appliedtharizontally 1.2 cm (0.5 in) below the top of the fixture.

hicks and gouges'on the contacting surface.

RE FOR THE, UNPROTECTED END TEST—Will be:

e fuel system is

raced frame rail
tanks and their
may be used for
1.2 to be moved
r its supporting

vall thickness of

n of the vehicle.

when a force of

vall thickness of

(@:25 in).

Oriented so that one of the flat 5 cm (2 in) sides is perpendicular to the rearward direction of the vehicle.

The test fixture system shall maintain an angle of 10 degrees from vertical £2 degrees when a force of
8900 N (2000 Ib) is applied 1.2 cm (0.5 in) below the top of the fixture.

Free of nicks and gouges on the contacting surface.

DATA

The horizontal force applied by the fixture to the crossover line and its supporting structure as the fixture
moves will be recorded so that the work done to deflect the crossover line system can be determined.
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4.1.4.2

4.1.4.3

The distance the fixture moves will be recorded so that the work done to deflect the crossover line system
can be determined.

The time of any initial leak must be noted on the force and distance recordings referenced in 4.1.4.1 and

4.1.4.2.

4.2 Crossover Line Support Test

4.2.1 INITIAL CONDITIONS—AL the start of every test the following conditions will be observed.

421.1

42111

42112

42113

Test Fixture Location—See Figure 1. The test fixture as described in 4.1.2 will be:

Positiq
rails, \

ned forward of the crossover line and the crossover line support, centered-bé
vith its contacting surface clean and dry. (See Figure 1.)

Oriented so that the bottom leads the top and forms an angle of 15 degrees from verticg

Positiq

Fl

ned so that its top is 30 cm (12 in) above the bottom of the fuel tanks. (See Figu

REAR
.q'._..
Crossover e |
crossover hine support test
and support fixture

direction of fiture movement

Rightside view

GURE 1—TEST FIXTURE ORIENTATION—CROSSOVER LINE SUPPORT TES

— fuel

ween the frame

esland?2)

bT

um N\,
(12in)

Crossover line support test
fixture (centered between
frame rails)

L ]
Rear View

FIGURE 2—TEST FIXTURE ORIENTATION—CROSSOVER LINE SUPPORT TEST
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tem

All fuel tanks in the system will be filled to 75% or more of their nominal capacity by volume with water,

water soluble oil, or Stoddard solvent.

Any shut off valves in the crossover line system will be fully open.

TeEST PROCEDURE—The test fixture will be moved rearward at a rate of at least 25 mm/s (1 in/s) not more

than 125 mm/s (5 in/s), parallel with and centered between the frame rails while the data enumerated in

corded. The test fixture will be moved rearward until either:

1 roch

4.2.1.2 Fuel Sys
4.2.1.2.1
4.2.1.2.2
4.2.2
414, isre
4.2.2.1 The crog
4.2.2.2 The cros
4.2.2.3 The test
4.2.3 REQUIRED
4.2.3.1 Except d
10 min f
4.2.3.2 The pro
from the
leakage
4.3 Unprotecte
4.3.1 APPLICATI(
to the test
43.2 INITIAL CO
43.2.1 TestFix

severhnefalstoresistaleadorf
sover line support withstands an applied load of 22 240 N (5000 Ib), or
fixture no longer contacts the crossover line or the crossover line support.

PERFORMANCE

s allowed in 4.2.3.2, the fuel system may not leak more than~300 mL (10 fl 0z) of|liquid during the

bllowing the initiation of the load application.

isions of 4.3.2.1 will not apply if the amount of work done to the crossover line system determined
area under the force - distance curve exceeds 4800 Joules (3540 Ib-ft) prior to|any fuel system
l End Test

N—Any fuel system having an unprotected crossover line end as defined in 3.4 will be subjected
procedure in 4.3.

NDITIONS—AL the start of each Unprotected End Test the following conditions will Ihe observed:

ure Location—See Figures 3, 4, and 5. The test fixture as described in 4.1.3 will|be:

- wao°
REAR ‘ ‘ /\ Unprotected end
lal test fxture
10 cm |:-d 'in:i
direction of test fixture

travel

unprotectie | ".’L':-

I } -

View from nght side

FIGURE 3—TEST FIXTURE ORIENTATION—UNPROTECTED END TEST
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Fuel tank

m:—m}: i) | \

| - 1

- Unprotected end fittng
\_ Unprotected end tcs:Exru.re

Rrar View

FIGURE 4—TEST FIXTURE ORIENTATION—UNPROTECTED END TEST

@5 in)

Less(than 10 cm (4 in) Unprotected egd
fitting

A
S Unprotrrted-emd-testfixtre——

Rear View

FIGURE 5—TEST FIXTURE ORIENTATION—UNPROTECTED END TEST
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43211

4.3.21.2

4.3.2.1.3

43214

4.3.2.2

43221

4.3.2.2.2

4.3.3 TESTPRO
than 125 m/s (5 in/s), parallel with the frame rails while the data enumerated in 4.1.4 is red
fixture will

4331

4.3.3.2

4.3.4 REQUIRED

4341

43.4.2

Positioned forward of the unprotected end, with its contacting surface clean and dry.

Oriented so that the bottom leads the top and forms an angle of 10 degrees from vertical.

Located so that its top is 10 cm (4 in) vertically above the bottom of the unprotected end fitting (see
Figure 4). If the fuel system configuration will not allow the previous test fixture location, the test fixture
shall be located as high as possible and within 1.2 cm (0.5 in) of the fuel tank surface (see Figure 5). If
any tank support structure contacts the test fixture during the unprotected end test, the test fixture will be
located as high as possible and within 1.2 cm (0.5 in) of the tank support structure, and

Located so that the test fixture will not contact the crossover line support during this test.

Fuel Sys

All fus
water

Any shut off valves in the crossover line system will be fully open.

The crof

The test]

Except 4
10 min f

The pro
the ared
leakage

tem

| tanks in the system will be filled to 75% or more of their nominal capacity’ by v(
soluble oil, or Stoddard solvent.

CEDURE—T he test fixture will be moved rearward at a rate of-at least 25 mm/s (1 in
be moved rearward until either:

sover line fails to resist a load, or

fixture no longer contacts the unprotected€hd.
PERFORMANCE

s allowed in 4.3.4.2, the fuel system may not leak more than 300 mL (10 fl 0z) of
bllowing the initiation of load-application.

isions of 4.3.4.1 will not apply if the amount of work done to the crossover line
L under the force -_distance curve exceeds 1920 Joules (1416 Ib-ft) prior to

lume with water

s) and not more
orded. The test

liquid during the

determined from
any fuel system

SAE TRUCK AND BUS CAB AND OCCUPANT ENVIRONMENT COMMITTEE
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