State of California
AIR RESOURCES BOARD

Adopted: March 19, 1976

Amended: August b, 1976

Amended: June 8, 1877 -
Amended: December 7, 1982 /

Spec1f1cat1ons for Fill Pipes and 0pen1ngs of
Motor Vehicle Fuel Tanks

Incorporated by Reference in Title 13,
Ca11forn1a Administrative Code of Regulations, Sect1on 2290
1. General
~ A, No new 1977 or later model year gasoline-powered motor vehicle
may be sold, offered for sale, or registered fn California unless such

vehicle complies with the following specifications for fi]1 pipes and

openings of motor vehicles fuel tanks. in addition. these specifications

The Executive Officer may exempt vehicles for which compliance with the

specifﬁbétions is found to be techno]ogica11y infeasible, in accordance with
Paragraph 9.
B. Evidence to show compliance with these specifications shall be

submitted to the Executive Officer of the Air Resources Board with the



’ application for certification of new vehicles required by Chapter 3,

Subchapter 1, Article 2, of Title 13 of the California Administrative Code
 C.  Sections 4 through 8 shall apply to new 1984 and later model year

gase}ine-pewered gtio-cyvcle motor vehicles, excepf motorcycles.

2. Definitions

A. "Fill pipe face" means the surface of the open end of the fill

pipe that seals agaihst the fuel tank cap when.the cap is in place.

| B. "Test nozzle spout" means a rod with dimensions as shown in
F{gure 4 (bottom left corner), used to establjsh‘the reference lines around
wh1ch the fill p1pe access zone is defined.

c. F“F111 pipe ‘access zone" means the spat1a1 zone in the vicinity of
the fill pipe, as described by Figures 3 and 4, which is used for nozzle..
insertion, and which must be free of obstructions.

D. "Reference p1ane“:m§ans the plane; chosen Ey the vehicle
manufacture}, in which the vapor ‘recovery nozzle should remain during vapor
recovery nozzle insertion, aﬁd which contains the axial centerline of thé
fi11 pipe face. ‘

E. | "Normal resting position of the test nozzle spout” means tﬁe
position the test nozzle spout is in when all of the following conditions
are met: |

1) the iest nozzle spout is inserted into the fill pipe such
that the axial centerline of the test nozzle spout lies in the reference
- plane;. | '

Z)L thev1ocking ring of the test nozzle spout is located

immediately on the inside (i.e., the vehicle tank side) of the locking 1ip;
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3) either the locking ring of the test nozzle spout rests upon
the fi11 pipe wall, or the test nozzle spout shaft rests upon the locking
1ip as shown in Figures 1 and 2, reSpecfive1y; and

4) the fuel dispensing end of the test hozz]e spout (which is
indicated in Figures 1 and 2) is in contéct with a restraining point.

The normal resting position of the test nozzfe spout is illustrated in
Figures 1 and 2. | N

F. "Unlatched position of the test nozzle spout” means the position
the test nozzle spout is in when all of the following conditions are met:

1) the test nozzle Spout is inserted ihto the fill1 pipe with
the axial centerline of the test nozzle spout contained in the reference
~ plane;

2) the locking ring of the test nozzle spout is resting on the
upper surface of the locking.1lip so as to raise the nozzle handle through
the minimum angle required (from the normal resting position) to effect
insertion of the test nozzle spout into the fill pipe; and

3) the fuel dispensing end of the test nozzle spout (which is
indicated in Figures 1 ané 2) is in contact with a restraining point.

The unlatched position of the test nozzle spout is illustrated in.
Figures la and 2a.

G. "Angle Alpha" means the angle between the axial center]iné of the
‘test nozzle spéut when in its normal resting position, and thé'axia]
centeriine of the fill pipe faée. A]phalfs‘cbnsidered a positiVe ang1e when
. the fuel dispensing end of the test nozzle spout (which ié indi;ated in
Figures 1 and 2) is pointing down relative to the axial centerline of the

fi11 pipe face, as illustrated in Figures 1 and 2.



H. "Angle Beta" means the angle between the axial centerline of the
test nozzle spout when in its unlatched position, and the axial centerline
of the fill pipe facé. Beta is considered a positive angle when the fuel
dispensing end of the test.nozzie spout (Which is indicated in Figures la
and 2a) is pointing down relative to the axial centerline of the fill pipe
face, as 1llustrated in Figures la and 2a. | L

I. “Restriction device” means any fi1l pipe device installed by the
vehicle manufacturer to prevent insertion by a leadéd nozzle spout and'to
prevent fueling with leaded gasoiine,.pursuant to reguiatiohs of tﬁe United
States Environmental Protection Agency.

J. "Yapor recovery nozziei, for the purpose of these specifications,
means a nozzle, unleaded or leaded as appropriate for fueling vehicies,
certified By the state board, pursuant to the board's "Certification
Procedures for Gasoline Vapor Recoiery Systems at Service Stations"
established in Section 94001 of Title 17, Caiifornia Admiristrakive Code of
Regulations, at any time between Januarytl, 1981 and September 14, 1982,
together with an appropriate vapor hoSe. An aitern;tiVe vapor recovery
' nozzle means any nozzle certified subsequent to September 14, 1982.

K. "Premature nozzle shut-off" means any automatic’shut-off of thg
vapor recovery nozzle before the vehicle fuel tank is filled to éither 80
percent of the nominal fuel tank capacity or to within two gallons less than
“the nominai fuéi tank capacity, whichever correﬁponds to the smaller
quantity of gasoline in the vehicle fuel tank. )

L. "Liquid gasoline loss" means’any.iiquid gasoline that leaves the
111 pipe/nozzle interface during dispénsing or after nozzle shut-off and

includes any liquid gasoline on the ground, on thekVehicie, or that enters
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the nozzle bellows, nozz1e"body”vapor-paésage, or vapor hosef but does not

include 11duid gasoline in the nozzle spout.

3. General Design Specifications
A. Tﬁekfill»pipe face shall have—a smooth surface which is flat

~within .025 centimeter TIR'(Totai Indicated Reading) against which any vapor

recoyery_nozz1e as defined in Section.2.J can effect a vapor-tight seal.

The fi11 pipe face shall be round in crosé-section, and shall hé;é.an

outside diameter of less than 5.75 centimeters.

An internal locking 1ip shall be provided around at least 100 degrees
of the inside circumference of the fill pipe, with ét least 35 degrees
extending to either s1de of the reference plane.

The height of the 11p, as measured from the 1ns1de wall of the fill
pipe, shall not be less than 0.25 centimeters, or shall not be less than
0.85 centimeters as measured from the outside wall of the fi1i pipe if the
outside diameter of the fi1l pipe is between 5.2 and 5.75 centimeters. The
depth.of the 1ip shall not be less thaﬁ 0.4, nor more than 1.3 centimeters
into the fi11 pipe as measured in fhe reference plane from the.fi11 pipe
face. If any portion of the locking 1ip has depth 1es§ than .4 centimeters,
the depth tfansitiqn shall not be greater than .006 centimeters pér degree
of arc throughout that portion of the Tocking 1ip.

| B. The fill pipe and all surrounding Bumpers, body parts, and
factory installed accessories shall be,designed and fabricated so that the
fi11 pipe access zone as delineated by Figure 4 is not obstructed.
Allowance must be made for production tolerances, as these are not included
in this access zone. The access zone shall allow for insertion of any vapor
recovery nozzle as defined in Section 2.J in at least one orientation withih

+90 degrees of the upright or vertical position.
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The fi11 pipe access zone shai1 be determined by first locating
reference lines A and B, and Points D, E, and P. Point P, as shown in
Figures 3 and 4, is 1ocafeq by finding the intersection point.of 30.6
centimeters radius arcs struck from points D and E. Point P shall be the
point from which the 19, 24, and 30.6 centimetef radii of the handle access
zone (as indiCafed in Figures 3 and.4) as constructed.  The fi]i pipe access
zone is defined relative to reference lines A and B, as shown iﬂ“;igures 3
and 4. Reference 1iné A is the axiaf centerline of the test nozzle spout
when it is in its normal resting position. Reference line B is the axial
centerline of the test nozzle §pout when it is in its unlatched position.

The sealing zone as showh in Figure 4 shall be retained normal to the
axial centeriine of the fill pipe face. In between the handle access zone
and the sealing zone, a smooth blend shall be provided as shown in Figure 4.

C. The internal portions of the fill pipe shé11 be’configuféd'Such~
that the test nozzle spout can be inserted far enough into the £i11 pipe fov
allow entrance of ité locking ring beyond tﬁe»fi]] pipe 1ockin§ 1fp, and to
allow deflection of the spout to the normal resting position and back to the
un]apched position without binding. If the fi11 pipe contains a réstrictioﬁ
device or other valve, it must be positioned.sd that the test nozzle sﬁout.
in thé normal resting position peretrates the pestricﬁion device or other '
valve by a minimum of 2.25 centimeters and allows free delivery of gasoline
to the vehicle tank. The internal portions of the fill pipe shall aiso be
configured to hold the test spout in its.nOrma1.resting position such that
the angle Alpha { a ) falls within the range 20 degrees > a 2-10 degrees
as shown in Figures 1 and 2. ' ‘ |

D. The fill pipe shall be oriented such that the axial centerline of

the test nozzle spout in the normal resting position forfis an angle of not



less than 15 degrees with the horizontal plane, with the fﬁe] dispensing end
(which is indicated in Figureé 1 and 2) pointing down. For 1980 and later
mode1l year vehicles, this angle shall not be less than 30 degrees.
4. Fill Rate Specifications

A. Except aé,provjded in Section 4.B below, the fill pipe shall
a;cept a fill rate of 8 gallons per minute using the test procedures

de;cribed in Section 6.

B. The fill pipe on 1987 and subsequent model year vehicles, except
for those vehicles wi{h fuel sjstem designs carried over from the 1986 model
year without change, shall accept a fill rate of 10 gallons per minute using
the test procedures describ?d in Section 6. .

C. There shall be no premature nozzle shut-off in 90‘percent of the.
test repetitions for any test nozzle using the test procedures described. in
Section 6. ' . o
5.  Spillage and Spitback Specifications |

A.  There shall be no more thaﬁ 1 mi]li]fter of liquid gasoline loss
per test iﬁ 30 peréent of the tests using the test procedures described in
Section 6.

B. There shall be no‘un]qtching of the vapor recoveri nozzle dur%ng
dispensing or upon nozzle shut-off using the test procedurés described in
Section 6. | '

6. Test Procedures

The following test procedures and test cond1t1ons shall be used for
determ1n1ng compliance with the specifications in Sections 4 and 5.

A. Each different fill pipe/tank configuration, as appropr1ate to

represent adequate]y the manufacturer's product Tine, shall be tested with
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two vapor recovery nézz1es. Each nozzle must Ee from a different
manufacturer. At least one of the two nozzles shall be a balance-type.
‘Each noéz]e shall include a holdfopen clip for hands-off dispensing. Upon
the'request of a vehicle manufacturer, the Executive Officer or his
designate may approve alternative vapor recovery nozzles and hoses for use
with these test procedures. ,

B. The i1l pipe shall be tested as installed in the Veh;;1e. "Fuel
system mock-ups Sufficient]y complete to demonstrate production vehicié
coﬁp]iance witﬁ these specifications may be used.

C. The vehicIe,sha11 be parked in a level attitude and oriented such
that normal vapor and liquid hose 1o§d5‘are applied to the nozzle. Norm§1
vapor and 1iqu1d hose loads may be represented by applying a retractor cable
tension. of approximately ten pounds to a hosé clamp attached fo the liquid
ho#e approximately three feet from the hoiz1e~as measurgd along the hose.

D. Gaso]ine.used as fuel duriné the tests shall have a Reid'vapor
pressure of at least 8.5 pounds per square inch (psi) and be at a‘
temperature of 21° plus or minus 5° Centig;ade. '

E. The pressure drop from fhe nozzle/fil1l pipe interface through the
vapor passage shall be nominally 0.5 inth of water (gauge) as measured with
a nitrogen gas flow of 60 cubic feet per hour throﬁgh the vapor passagé. '

F. ~ Each test shall be conducted as fo]iows:

At the start of the test the fuel tank level shall be approximately 10
percent of the nominal tank capacity. The nozzle to be used for dispensing
gasoline shall be in the normal hands-off-latched position. The fill rate
shall be the minimum rate necessary to demonsfraté compliance with the
applicable fill rate specificétion set forth in Section 4. The no;z]e sh;]]

be allowed to dispense gasoline until automatic nozzle.shut-off.



.If a premature nozzle shut-off occurs, the nozzle shall be 1ef£ in the
£i11 pipe in the same position. Dispensing shall be resumed within 10 |
seconds at the fill rate specified in Section 4 and dispehsing shall
continue until the fuel tank is filled to within 90 percent of the nominal
fuel tank capacity or to within two gallons of the nominal fuel tank
capacity, whichever corresponds to the 3ma11er quantity of gasoline in the
vehicle fuel tank.. | | -

"G. A minimum of five testsleth each chosen nozzle shal]vbe
completed to demonstrate compliance with the fill rate and sﬁi]1age/spitback
specifications. If there is any premature nozzle §hut;off or instance of
" liquid gasoline loss greater than 1 milliliter during the first five test
with any chosen nozzle, a minimum of ten tests with that nozzle shall be '
completed to demonstrate'compliance with the fill rate and spillage/spitback
specifiﬁations. . |

H. At the.request of a manufacturer, the Executive Officer may’
approve the use of an alternative test procedure by the manUfaéturer upbn a
determiﬁation that the alternative test procedure is equivalent to the
adopted test brocedure. The maﬁufactﬁrer sha11 bg responsible for
demonstrating the equivalency of the alternative test procedure.

I. For fill pipe/tank configdrations with fuel system designs
unchanged from a prior model year, and which Have been .tested using the
adppted test procedures or by an equivalent test procedure acceptable to the
Executive Officer as specified in Sectidn 6.H, the test results from the

prior model year testing may be used'fof determining compliance to these

specifications.



7. Specifications to Reduce Damage to Vapor Recovery Nozzles

To avoid damage to the bellows and faceplates of vapor recovery
nozzles, there shall be no sharp projections or edges within the fill pipe
access zone, a]ohg the surface of ihe fill pipe access zone, or afong the
surface'of adjacent zones outside of the f%]] pipe access zone, which could
foreseeably damage.the bellows or faceplate of nozzles during nozzle
insertion, latching, dispensing or removal. Fill pipe access doors,
including license plate holders and iicense,p1ates when used as access
doors, and all associatéd door and license p]ate‘mounting brackets, screws,
and other hardware shall stand free of the fill pipé access zone during
" nozzle inserﬁion, 1atching, dispgnsing, and removal. This Section shall
also apply to all factory installed accessories in the vicinity of the fill
pipe énd opening: |
8. Fill Pipe Assembly and Restriction Device Durability and Other
Specifications - A ' | |

A. The manufacturer of each motor vehicle shall warrant to the
ultimate purchaser and each subsequent purchaser that the vehicle is:
(1) designed, built, and equipped so as to conform, at the time of sale,
with the specifications .in Sections 4, 5,7, 8.B, gnd 8.C herein, and
(2) free from defects in materials and workmanship which cause the fill pipe
assembly, inciuding‘restriction device, to fail to conform to the
| specifications in Sections 4, 5, 7, 8.B and 8.C heréin for the useful life
of fhe vehicle as defined in Sectioﬁ 2035’6% Title 13,;California
Administrative Code of Regulations. The provisions of Sections 2037(d)-(k),
2038, 2039, 2040, and 2041 of Title 13, California Administrative Code of
Requlations, shall be applitab1e to this warranty. - The i1l pipe assembly,

including restriction device, shall be subject to vehicle emissions related
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defects répohting and vehicle or enginé ;eca11 procedures in Title 13,
Chapter 3, Subchapter 2, Artic]e‘z, California Administrative Code of
Reguiations.

B. Any restriction device iﬁ a motor vehicle shall be sufficiently
durable to withstand simple tampefing’and to preveht expansion of the
restriction device diameter to 2.4 centimeters or removal of the restriction
device without extraordinary effort. - o

C. The fill pipe assembly including fuel tank<ca§ shall not expel
- liquid gasoline during'normal driving maneuvers or parking attitudes for
which the vehicle is designed irrespective of ambient temperature or'tank
1eve1 up to nominal capacity.

D. The fill pipe assembly of all methano]-fue1ed vehicles shall be

designed to resist.the insertion of flexible tubing of a diameter that is

feasible .for use in siphoning fuel. Manufacturers of methanol-fueled heavy-

dutv vehicles in excess of 14.000 pounds gross vehicle weight mav’reauest an

‘Executive Qfficer and shall be granted if the manufacturer demonstrates that

compliance with this requirement is techhica11v infeasible.

9. Exemption of Vehicles
A. A manufacturer méy apply for an exemption from the fill pipe and

.fuel tank opening specifications in paragraphs 3 through 8 for any of its
vehicles by applying in writing to the Executive Officer. Application
should be submitted at least 60 days prior to the manufacturer's date for
final design commitment. The application shall set forth:

1) the specific models for which the exemption is sought;

2) for each such model all facts which demonstrate that

compliance with the sp?cifications is technologically infeasible; and
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3) evidence showing what efforts have been and will be made by
the manufacturer to overcome technological infeasibility, and what the
state-of-art technology and problems consist 6f.

B. Upon receipt of an exemption app]icatfon,;together with
sufficient supporting evidence, the Executive Officer may make a finding of
techno1og1ca1 infeasibility and grant an exemption. The exempt1on may be
lTimited to specified models, specifxed body styles of any veh1c1e model,
and/or specified model years. In determining whether to grant an exemption,
the Executive Officer shall consider technologies available to the motor
vehicle industry as a whole. The Executive Officer may condition an
exemption upon a commitment by the ﬁanufacturer to develop new technologies
'in accordance with a reéSonab1e compliance schedule approved- by the
Executive Officer. No exemption shall be granted unless the manufacturer
has demonstrated a good faith effort to overcome technological
infeasibility.

C. The manufacturer shall bear the responsibility for submitting

evidence to the Executive Officer sufficient to justify tﬁe granting of an

exemption.
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REFERENCE LINE 'A'
{(AXIAL & OF TEST
NOZZLE SPOUT)

RESTRAINING POINT AXIAL & OF FILL
(MAY BE THE NO-LEAD PIPE FACE

INSERT, THE TOP OF .

THE FILL PIPE OR A

BAFFLE) LOCKING

LOCKING. LIP

DISPENSING d LOCKING RING RESTS
' ' UPON THE FILL PIPE
WALL

TEST NOZZLE
SPOUT

FILL PIPE

., NOTE: THE ANGLE o= MAY FALL WITHIN
THE RANGE +20°== ¢ = -10°
WHERE THE ANGLE SHOWN IS A
POSITIVE ANGLE

FIGURE 1 : . SAE JllI4 TYPE FIiLL PIPE
( NORMAL RESTING POSITION )

AxiAL & OF FiLL
PIPE FACE

RESTRAINING POINT

REFERENCE LINE '8’
(AXIAL & OF TEST
FUEL ‘ NOZZLE SPOUT)
DISPENSING

END

LOCKING RING RESTS
ON THE -UPPER SURFACE
OF THE LOCKING LIP

LOCKING LIP

FIGURE 1la : SAE JIll4 TYPE FILL PIPE
(UNLATCHED POSITION)

Dacember 7, 1982




RESTRAINING POINT AXIAL & OF FILL —~ LOCKING LIP

(MAY BE THE NO- PIPE FACE

LEAD INSERT, THE TOP
OF THE FILL PIPE, OR LOCKING RING
A BAFFLE). .

(FUEL ¢ “ TEST NOZZLE SPOUT RESTING
DISPENSING \ ON LOCKING LIP {LOCKING RING
END FILL PIPE NOT TOUCHING FILL PIPE WaALL)

REFERENCE LINE ‘A’ TEST NOZZLE SPOUT

(AXIAL & OF TEST

NOZZLE SPOUT) NOTE : THE ANGLE o< MAY FALL WITHI
THE RANGE 420°=e=-10°
WHERE THE ANGLE SHOWN IS

A POSITIVE ANGLE

FIGURE 2 : SAE J829B TYPE FILL PIPE
(NORMAL RESTING POSITION)

RESTRAINING AXIAL & OF FILL
POINT PIPE FACE P

.

l—r———’”””’;T et ,f

N

~—~LOCKING RING RESTS
ON THE UPPER SURFALE
OF THE LOCKING LIP

7

(REFERENCE LINE ‘B’

(AX)AL & OF TEST
NOZZLE SPOUT)

'LOCKING LIP -

FILL PIPE

FUEL
DISPENSING

END

FIGURE 2@ @ SAE J829B TYPE FiLL PIPE
( UNLATCHED POSITION)

December 7, 1982
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