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1.0 SCOPE

1.1 ~pp ll cab il i~y of Federal Boat Safety Ac t -- The Gasol i ne Fuel Systems
Standards Test Procedure s and the regulations to wh i ch they apply we re
Issue d un der the authori ty Of the Federal Boat Safe ty Act of 1971. “Boat”
as it is defined in the Act includes any vessel:

a. Manufacture d or used primarily for nonconinercial use ;
b . Leased , rented or charte red to another for the latte r ’s non-

conunercial use; or
c. Engage d in the carrying of six or fewer passenge rs .

1.2 Exception s -- The Federal Boat Safe ty Act of 1971 applIes to all boats
used on wate rs subject to the jurisdiction 0f the United States and on the
hig h seas beyond the terri torial seas for vessels owned in the Un i ted States
exce pt :

a. Foreign vesse ls temporari ly using waters subject to United States
jurisdi ction ;

b. M ilitary or non -recreational public vessels of the United States ;
c. Ship ’s l i feboats ; and
d. A vessel whose owner is a State or subdivision thereof , which is

used pr incipally for gove rnmental purposes and which is clearly
i dentifi able as such .

1.3 App li cabilIt y of Gasoline Fuel Systems Standard -- The Gasoline Fuel
System Standard for boats and associ ated equi pment , which appears In Subpart J

of Part 183 of Title 33, Code of Federal Regu lations applies to all boats that
have gasoline eng ines for electri cal or mechanical power or propulsion , except

• boats that have gutbbIrd engines onl y.

2.0 PURPOSE -- The purpose of this test procedure is to specify a method
that Is acceptable to the Uni ted States Coast Guard and the equipment to be
emp loyed In determ ining whether or not a particular fuel system componen t Is

In compliance wit h the Gasol ine Fuel System Standard in Subpart J of Part 183

1
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of Ti tle 33 , Code of Federal Regulati ons.

3.0 GLOSSARY OF TERMS

3.1 Actual Installation -- An actual installation is defined as either:
(1) the con figurati on from which a component or system was removed in order
to accomplish the test; or (2) the confi gurati on for which a component or
sys tem is inte nded to be used.

3.2 Adhesive Bonding -- The fastening together of two or more solids by
the use of glue , cemen t or other adhesive .

3.3 BDC -- Bottom Dead Center.

3.4 Blow Back -- An actual back flow of liquid gasoline out of the deck
fill fi tting and past the fue l nozzle , in suc h a quanti ty as to leave no
doubt that the system failed. Fumes and s p ray mi st shal l not be construed
as a failure since these are found in all systems during filling opera ti ons.

3.5 BTDC -- Before Top Dead Center.

3.6 CC -- Cubic centimeter = 1 ml

3.7 CFR —— Code of Federal Regula ti ons

3.8 Cohes ive Strength -- Strength corresponding to cohesive forces between
atoms .

~~~~~ -- Carbon Dioxide

3.10 Electri c Fuel Pump -- A pump whose ope ration is dependent only on a
self-con tained electri c motor and as such does not have to be mounted di rectly
to the engine .

3.11 Fla t Bottom Tank -- A tank with either square or rounded corners , but
having a major port i on of the bottom side forming or lying in a flat , hori-
zontal plane.

3.12 Fuel System -- Afl of the fuel system up to but not incl uding the
carburetor, I. e. fill and ven t hoses , fuel tank(s), distri bution lines ,
valves , fuel ~~~~ fuel filter , and carbureto r inlet hard line.

3.13 j -- Unit of acceleration equal to the standard acceleration of

gravI ty. 1 g • 32. 174 ft(9.81 m) per sec. per sec. ) .

2
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3.14 ~~~~~~-- Gaseous Nit rogen

3.15 Leek Detection Solution -- A solution formulated especially for
detecting leaks through the formati on of bubbles that is compatible wi th
the system being tested (non-corros i ve , non-tox ic , etc.).

3.16 Mechanical Fuel Pump -- A pump whose operati on depends solely on
the rotation of an engine to provide its powe r , and has a direct mechanical
link be~veen it se lf and the engi ne for suc h trans fer.

3.17 ms -- Mi llisecon ds. 1 ms • 0.001 sec.

3.18 NC -- Normally closed - the position a val ve is~ln when control power
or pressure is not being supplied.

3.19 PSIG -- Pounds per square inch is the pressure above atmospheri c
p ressure.

3a20 Rated Capacity -- The capaci ty of a tank in U. S. gallons as speci fied
on the fuel tank label according to section 183.514.

3.21 Safe the Area -- As used in this procedure , to “sa fe” an area shall mean
to reduce all pressures to zero psig, to disconnect or shut-off any power
supp ly , to remove any dangerous fluids or gases , or to accomplish any other

act after a test which would help restore the test area to a normal safe status .

3.22 SCC/S -- Standard cubic centimeters per second.

3 .23 Secure the Tes t Setup -- Remove tes t equi pment , hoses , fittings and

adapters , an d restore the test component to Its or iginal confi guration .

3.24 Test Equipment -- All equipment such as pressure supply hoses , gauges ,

and fi ttings , which are required to perform the test but are not part of the
ac tual system under test.

3.25 ~yp 1ca l Instal lation -- A typica l Instal lation Is a configuration which

* could reasonably be expected in an actual Installati on (see Test Schematic).

3.26 Zero Leakage -- Any leakage wh i ch eannot be detected by the naked eye

using a lea k detection solution (approxima tely 1O 4SeC/S).

- 3
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4.0 TEST PROCE DURE

4.1 General Descripti on -- The component to be tes ted shall be visually
inspected upon receipt. All i denti fying data shall be noted and documented
suc h as manufacturer, date of manufacture , model number , ser i al number , capa-
city , test condi tions , general condition and any other observati ons wh i ch
would be pe rtinent to the test.

4.2 Test Conditions -

4.2.1 Test Article Identi fi cati on .-- The test article shall be i dentified wi th
a test n umbe r inmiedlately upon receipt at the tes t facility . This i dent ifi cation
shall be marked on or attached to the tes t ar ticle for the duration of the
testing process. As a minimum , the following photographs shall be taken :

a. An as installed view or views , if possible;
b . Close -up views of individual components of the system;
c. A view of the total system as received for test; and
d. A view of the test con figuration .

4.2.2 Personnel -- A minimum of two (2)  people shall be requi red to perform
the test and adequately monitor and document the results. In addition to these
two people , two additional people may be required for safety and proper veri-
fi cati on of the test.

1. Test Engineer
2. Techni cIan
3. Qual i ty Assurance Inspector (may only be requi red part time )
4. Safety Monitor

4.2 .3 Storage and Hand l1~ g -- All test components shall be handled in accordance
with the manufacturer ’ s requirements , i f  speci f ied , or in accordance with -

accepted industr y practices and standards . In no event sha l l  the i tem be

stacked , carried or dropped or. othe n~1se mishandled such that the results of the
subsequent testing could be altered. All test co mponents shall be stored in
accordance wi th the manufacture r ’ s requi rements wi th respect to time , temperature , a

humidity , etc. If no requirements are specified , norma l condition s consistent
wi th pr udent engineering judgement shall be utilized.

4
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4.3 Safety Requirements -- The following safety related items are
reconinended as minimum requi rements to ensure the performance of a safe
test to both equipment and personnel:

1. The test are a should be adeq~iately vented , preferably outside , but
protected from high wind , etc.

2. The test area should be located such that access by unauthorized
personnel can be prevented.

3. Test personnel should position themselves no closer than is
necessary for performance of the test.

4. Tes t personnel shoul d wear p rotec ti ve gl asses .
5. A safety mon i tor should stand by at a safe di stance with a fi re

ex tinguisher ready to ass i st shoul d an emergency occu r.
6. No smoking shall be allowed in th~ test area.
7. An adequate pressure relief system should be utilized and proper

operation veri fied prior to the test.
8. Adequate precautions relating to high pressure propane , air supply

and mixing chamber shall be observed.
9. Any company , loca l , State or Federal rules , regulations or laws

shall take precedence ove r any of the above and shall be in
addi tion to the above .

4.4 Receiving Inspection -- Imediately upon receipt , or as soon as possible

thereafter, the test component or sys tem shall be subjected to an inspection .
The inspection shall consist of at least the following i tems being observed

1. Date received
2. Name of component or system and quanti ty
3. Manufacture r
4. Date of manufacture

5. Model number
6. Serial number
7. Capacity , rating, or any other use fil Informat ion observe d

8. ShIpping or transport damage
9. Quality of workmans hip

10. Conformi ty to manufactueer ’ s documentati on and maintenance manuals
H 11. Dents , dings , abrasions~ loose or missing screws , bolts , clamps ,

B-nuts ; other defects ~not attributable to shipping) noted

5
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12. Proper i denti fication in accordance with Paragraph 4.2.1 of this
procedure

13. Inventory list to include any and all equipment i tems received
as a part of this test procedure.

Any discrepancies noted above shall be documented and , if possible , photo-
graphed for a permanent record.

LAB E XAMINAT I ONS

5.0 LAB EXAMINATIO N NO . 1 -- FOAM SPECIFI CATION FOR ENCASING METAL TAN KS

183.516 Cellular plastic used to encase fuel tanks

(a ) Cellular plastic used to encase me-
ta.llic fuel tan ks must—

(I  Not chan ge volume by more than
five percent or dissolve after being Im-
mersed in any of the followin g liqu ids
for 24 hours at 29~ C:

(I )  Reference fuel B ASTM D—47 1.
dat ed December 18. 1968.

(H )  No. 2 reference oft of ABTM D—
471 , dated December 18. 1968

(iii ) Five percent solut ion of trisodium
phosphate in water : and

(2 )  Not absorb more than 0.12 pound
of water per square foot of cut surface. ~ ~ -~measured under Mil itary Specification fl~ .~1C
MIL P—21929B. dated June 22 , 1970.

(b ) Non-poly r an cellular lastic
used to encase fuel tanks must ave a
compres sive stren gth of at least 60
pounds per square inch at ten percent P’~ ,i.1C
deflection measured under ASTM I)-
1621, “Compre ssIve Stren gth of Rigid
Cellular Plastics”, dated August 31 , 1964

(c) Polyurethane cel1~j 1ar plas
to encase ue tan ks must have a density
of at Ic t 3.2 pounds per cubic foot .
measured under ASTM D—1 622 . .

~~pp5~ent Density of Ri gid Cellula r Plastics ” .
dated September 30 , ~963.

NOTE

The volume change in paragraph (a)(1) can a
be measure d as specified under ASTM D-1622 .

6
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6.0 LAB EXAMINATION NO. 2 -- FUEL VENT FLAME ARRE STOR TEST

183.520(b) (1) Fi~~1 tank vent system
( b )  E’.ch vent must—
( I )  Have a flame arrester at can be

cleaned unless the vent Is itself a flam e
arrestor

6.1 Test Equip.ent and Materials

Component
Find N umber Title Descripti on

1 Propane Supply Bottle Comercial grade propane storage
bottle

2 Air Supply Bottle Shop grade compressed air

3 Fuel Supply Valve Flow control shut off valve to
regulate the propane gas supply

4 Air Supply Valve Flow control shut off valve to
regulate the ai r supply

5 Fuel Mixing Chamber Chamber to mix propane and air to
obtain a homogenious fuel supply
in test chamber

6 Fuel Mi xture Supply Flow control shut off valve to
Valve regulate the fuel mi xture supply

to the test chamber

7 Tes t Chamber Isolate d volume of fuel mi xture
and mounting mechanism for the test

a vent system

8 Pressure Relief Over pressure relief system to
Assembly prevent test chamber rupture in cas€

of fuel mixture  i g n i t i o n

9 Purge Supply Valve Flow control shut off valve to
supply air to test chamber to
obtain non-combustive atmosphere

7
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Can~ onentFind Number Title Description

10 Sample Explosion Small volume chamber to verify
Chamber that test chamber vapor is

conthusti ye

11 Spark Plug Ignition source for detonating
test chamber vapor sample

12 D. C. Power Supply High voltage source for spark plug

13 Rel ief Va lve Over pressure rel ief mechani sm to
prevent sumple explosion cbamber
rupture at sample vapor igniti on

14 Isolation Valve Flow control shut off valve for
air purge of sample explosion
chamber volume

15 Isolation Valve Flow control shut off valve for
- 

test chamber vapor sample

16 Gas Analyzer Hydrocarbon gas analyzer capable
of determining the percentage of
propane in air to an accuracy of
+1% wi thin the range of 0 to 10%
propane by vo l ume

17 Propane Torch Test vapor ignition source

18 Blast Shield Protective shield against test
apparatus fragments in case of
uncontrolled explosion of test
chanter -- also se rves as mounti ng
Support for the test vent system

6.2 Fuel Tank Vent F*~me Arrestor Test

6.2.1 ThIs procedure shall be used to perform a flame test on the vent

system of the fuel tank . It w ifl determine whether the flame ar-’estor, flame
screen , and/or vent line will effectively prevent the passage ot flame into

the fue l tank .

6.2.2 Visuall y inspect the system to be tec ’ed.

—- - ______ ____________________________ L



6.2.3 Mount and secure the vent line and/or flame arres tor s imi lar to
an actual Installation of the system or to a typical boat Installati on as
shown In the test schematic , Paragraph 6.1. One end shall be mounted to
a test chanter simulating a fuel tank. The other end shall be mounted to
a protecti ve shield simulating the boat.

a. If the system configurati on is similar to an actual installat ion ,
measure the vertical distance between the top of the chamber and the exit of
the vent, and the hori zontal distance between the chamber vent and the exi t
Of the vent.

6 .2.4 Veri fy that all safety precautions are In effect and that the system
and test personnel are ready for the test to start . Veri fy that a CO2 or

equivalent fire extinguisher is avai lable.

6.2.5 FIll the test chamber wi th a mi xture of propane and air. Veri fy the
mixture Is 4.75% + 0.50% propane by volume using a gas analyzer or by an
acceptable alternate method.

6.2.6 Increase and maintain the p ressure in the tes t chamber between 0.3 and
1.0 psig, such that a very slight flow of the explosive mixture exhausts from
the vent line during the entire test.

6.2. 7 Adjust the flame of a standard propane torch ( Grade H~-5 propane per
NGPA Standards) with a pencil point buroer to approximately 2.5 in. (6.4 cm) .

6.2.8 Pass the flame slowly back and forth (approximately once each second)
across the opening of the flame arrestor, screen or vent line for ose minute.

CAUTION
The exhaus t from the vent line may ignite . This

4 . should be expected and shall not invalidate the
test or constitute a failure of the system.

10
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6.2.9 Veri fy that the explos ive mixture in the test chanter does not
Ignite by means of a vis ual observation, the use of a temperature or
pressure transducer or by any other suitable means. If the mixture in
the test ~hamber does ignite , the vent and/or flame arrestor shall be
unacceptable. Discontinue
the test and accomplish Paragraphs 6. 2. 12 and 6.2.13.

6.2.10 Ignite the mi gture in the test chamber or ignite a sample of
the mixture from the test chamber to verify that an act ual  explosive
mixture existed.

6 .2.11 Repeat the flame test again per Paragraphs 6.2 .5 through 6.2.10 .

6.2.12 Extinguish any flame that may exist at the flame arrestor or vent
line wi th cQ2 or other suitable means.
6.2.13 Secure the test system as required and safe the area. Vent and purge the
explos ive mixture from the test chanter,

6.2.14 If the flame from the propane torch cause no ignition of the explos ive
mixture in the test chamber, the vent and/or flame arrestor shall be deemed
acceptable according to the requirements of this procedure.

6.3 Overflow Test

1e3.52o (b) (2) Fi~ 1 vent overf1~~ test

b ’ Each vent must—
2 Not all ow a fuel overflow at the

rate of up to two gallons per minute to
enter the boat. 

-

6.3.1 Disconnect the vent hose from the fuel tank.

6.3. 2 Connect the vent hose to a source of water wi th a 3 foot head above

the vent outlet fitting wi th no more restriction than the attachment spud

on the fuel tank .

6.3.3 If the wate r flow exceeds 2 gallons per minute restrict it to 2

ga llons per minute .

6.3.4 Allow the water to run for one minute and determine whether any water

enters the boat.

6.3.5 If any water enters the boat the locati on of the vent outlet Is not

In con~l1ance with this paragraph .

11
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7.0 LAB EXAMINATION NO. 3 -- FILL RATE TEST (9 gal/mm )

183.522 and 183.564 (a) Fuel fill overfia-, and b1~~back tests

§ 183.522 Furl tank fill ~.Il-m- . 5 183.564 Fuel tank fill .~~tem.
Fuel must not blow back through the ( a )  Each fuel fill opening must be lo-

fuel fitting when a tan k is— cated so that a gasoline overflow of up
a l Between one-fourth and three- to five gallons per minut e for at leastfourths full ; and five second’ will not enter the boat when

‘b ’ Ref ueled at a ra te of at least nine the boat Is in itc static floating position.gallons per minute.

7.1 Genera l Descri ption -- The fuel fill system shall be tested after it . 
-

has been installed in a boat as shown in the Test Schematic. When refueled
at a flow rate of nine (9) gallons (34.1 1) per minute , there:shall be no
blow back of fuel through the fuel deck fill fi tting. The fill line shall
then be plugged and wi th a flow rate of 5 gal. (18.9 1) per minute , the
configurati on of the boat shall prevent any of the overflow from entering
the boat.

7.1.1 Constraints
1. This test shall be accomplished only wi th the explicit knowledge

and ipprova l of the safety engineer.

2. While this test Is identi fied as a fuel fill system test, the
overfl ow section of the test is actually a verifi cation of the boat configura-
tion as it relates to the fill system. Thus , the system as validate d in this
installed condition shall be acceptable only on that boat model in the same
configuration as it was tested.

7.1.2 Pre-Test Conditions and Assumptions
1. The complete fuel fill and storage system shall be Installed as

delivered by the manufacturer (all permanently installed i tems shall be i~
the test boat).

2. The system shall be empty of any gasoline and ready for testing.

3. Personnel performing the test shall be reasonably knowledgeable

of boat systems and familiar with testing practi ces to accomplish the
procedure without undue training required.

7.1.3 Test Medi a -- Standard pump gas (regular or ethyl) Is required for the
test of f lowr ate . Wate r may be used for testing for overflow , a

7.1.4 O*her -- For this test the boat shall be positioned in its normal

unloaded static floating position as determined In the following manner:

12
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1. Place the unloaded boat In the w ater. The ‘unloaded boat” shall
contain all pe rmanently Instal led items such as , but not limi ted to, engines,
batteries , seats , and shall  incl ude engi ne oil and fuel to the designed capacity .
The inloaded boat shall not contain such items as live loads , portable fuel
tanks, paddles , PFDs, too! ki ts, ropes, flags , portable lights or other loose
gear.

2. Wi th the boat in calm wate r, mark Point A at the intersection of the
Stemsaid the waterline , Point 8port at the Intersection of the treaus;, the
port hull side or port hul l bottom, and the waterline , and Point Bstarboard
at the Intersection of the transom, the starboard hull side or starboard hull
hull bottom, and the waterline (see Figure).

3. In the absence of a clearly defined transom, instead of marking
Points B1, and B~

, mark a Point C at which the waterl ine and the aftermost part
of the boat in the water Intersect, similar to Point A in Paragraph 2
above. Also , at some convenient plane perpendicular to the longi tudinal
axi s, mark Points Dport and Dstarboard where the port and starboard hulls
Intersect the waterline (See Figure).

M. Remove the boat from the water.
5. Place the boat on chocks, a dolly or a trailer.
6. Adj us t the chocks , dolly or trailer to level the marked points .

If paragraph 2 above was used to determi ne the water marks , level Points
A, B~ and B~

. If Paragraph 3 above was used to determine the wate r marks ,
leve l Points A and C and Points D~ and D5 .

13
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7.2 Test Equipment and Schematic 
.

Coinponen t
Find No. Title Description

Fuel Nozzle Standard fuel nozzle with 3/4 in.
(1.9 cm) di ameter inlet and 13/16
In. 00 (2.1 cm) diameter nozzle
capable of flowing at least 9 gals.
(34.1 1) per minute

2 Fuel Supply and A supply of ordinary pump gasoline
Control System (regular or ethyl) sifficient to

accomplish the blow back test and
al lowuace for any calib ration of
equipment. The control system may
be of any design to give the requi red
8.5 to 9 ~al./min. (32.2 to 34.1 1/mm .)
and 5+¼ gal./min. (18.9+0.9 1/mm .) for
the test (from simple Inexpensive
preset hand valves to more expensive

- flow-controllers).

3 Fuel Deck Fitting A fittIng which attaches to the deck of
the boat and to whi ch the fuel fill
hose from the tank attaches on the
underside .

4 Fuel F i l l Hose A gasoline hose which connects the
deck fitting to the fuel tank (approx-
imately 1½ In. t3.8 cm) di ameter).

5 Fuel Vent Line A gasolite hose which connects the fuel
tank to the atmosphere. It allows
proper venting of the tank during filling
and maintains atmospheric pressure in
the tank during engine operation (approx-
imately ½ in. [1.3 cm] diameter).

6 Fue l Tank A storage resevoi r for gasol ine usuall y
having a capaci ty of 12 gal . (45.4 1)
or more.

7 Boat Deck As used In this procedure the part of
the boat where the fuel fill is mounted.

8 Test Adapter A special test assembly consisting of
a length (approximately 10 in. [0,3 m))
of fue l fill hose wi th a plug in one
end such that the distance between the
deck pipe and the plug is 6+4 in.
(0.2+0.1 m).

15
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9 Drip Pan A pan placed under the fill area of
the boat large enough to catch most
or all of any blowback or overflow
that may occur to prevent a safe ty
hazard.

Th
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7.3 Test

7.3.1 This procedure shall be used to perform a blow back and overflow test
of the fuel fill system after it has been installed in a boat. It shall
veri fy that the combination of the boat configuration and the fill system
meet the requirements as specified in this procedure.

7.3.2 Visually inspect the entire fuel fill and storage system for any di s-
crepancies .

N DIE
This procedure has been written to test one fi ll
system. If a beat has more than one tanVTthe
connecting val ves between them shall be closed
such that each tank can be tested separately. A
failure of any one fill port shall be cause for
rejecting the enti re fuel fill system of a

particular boat.

7.3.3’ Positi on the boat in its normal unloaded stati c floating position as
speci fied in Paragraph 7.1.4. The determination 0f this position may be
veri fied from previ ous testing documentation or by accomplishing Paragraph
7.1.4.

7.3.4 Verify that the fuel tank is empty of gasoline (less than 1 gal. (3.8 1).
Veri fy that the vent hose is open and unobstructed.

7.3.5 Veri fy that the fuel tank is isolated from any other fuel tank , if
another ii installed , either by clos ing the valve or by capping or plugging
the connecting line.

7.3.6 Blow Back_Test -- (See Test Schemati c Fi gure 1)
7.3 .6.1 Determi ne the rated capacity of the fuel tank from the fuel tank label

7.3.6.2 Remove the fuel fillicap from the deck fitting and for every gallon

of rated capacity add one quart (0.9 1) of gasoline to the fuel tank.

For Example: If the rated capacity of the fuel tank is 12 U.S. gal. (45.4 1),
add 12 qt (or 3 gal. [11.4 1]) of gasoline to the fuel tank .

19
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7.3.6.3 UsIng the rated capaci ty of the fuel tank from Paragraph 7.3.6.1
abeve, calculate the time required at the proper flow rate (9 gaL/mm . [34.2.
1/mm .]) to accomplish the test in the following equation :

Rated Capacity of Fuel Tank (gal.) x = No. of seconds of flow at 9
gal./min. (34.1 1).

Make this calculati on (round to the nearest second) and record the time
requi red (seconds) to complete the test

7.3.6.4 Verify that the fuel nozzle is set to flow at a constant flow rate
of 8.5 to 9 gal ./min. (32.2 to 34.1 1/mm .).

7.3.6.5 Position a drip pan under the area of the boat where the gasoline
is anti cipated to drain in case of any blow back or overflow.

7.3.6.6 Veri fy that two fi re extinguishers are available and properly
posi ti oned.

• 7.3.6.7 Verify that there Is no smoking or any ignition source in the
ininediate area and that the test is ready to start.

7.3.6.8 Insert the fuel fill noezie perpendicular to the deck fill fitting
to a depth of 2 m b  (5.1 cm) and gradually initiate (within 2 seconds) a
constant gasoline flow of 8.5 to 9 g~~./min. (3L 2 to 34.1 1/mm .). Time the
flow from point of initiat*on until the time required by Paragraph 7.3.6.3
has elapsed , then inuiediately terminate the flow.

NOTE
It may be convenient to ma rk the fuel nozzle 2 in. (5.1 cm)
from its end using a pi ece of tape or a permanent marker and
insert the nozzle to this depth for the test.

During this flow peri od there shall be no discernible blow back of any fuel

through the fill fitting.

Re-veri fy that the flow

rate is 8.5 to 9 gal./min. (32.2 to 34.1 1/mm .) as required and
Drain the fuel tank and repeat the test two

20
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more times beginning each time with Paragraph 7.3.6.2. No blow back
shall be allowed during either of these two rund. If any blow back is
detected , the fill system shall be rejected.

7.3.7 Overfl ow Test

NOTE
This test is not required if It is obvious by
visual observation that no overflow will enter
the boat.

7.3.7.3 Disconnect the fill hose at the tank and plug or remove the fill hose
and Install the special test adapter as shown in the Test Schematic Figure 2.
Either method is acceptable as long as the 6+4 In. (o.2+O.1 m) requirement
Is met. Measure this distance (bottom of deck fill fitting to top of test
plug) in the final test configuration

7.3.7.2 Veri fy that the dri p pan is still in place unde r the fill area of
the boat.

7.3.7.3 Insert the fuel fill nozzle into the deck fill fitting to a depth of
at least 2 in. (5.1 cm) and Initiate a constant liquid flow of 5+0.25 gal ./min.
(18.9+0.9 1/mm .) for 5 to 6 seconds . Record the time allowed for the system
to everfiow

N DIE

It may be convenient to mark the fuel nozzle
2 in. (5.1 cm) from Its end using a piece of
tape or a permanent marker and insert the
nozzle to this depth for the test.

7.3.7.4 During the overflow test there shall be no observed flow of liquid

gasoline into the interior of the boat. If any such liquid is observed , the

fill system shall be rejected.

21
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NOTE
Flow would normally occur over the top of the boat ,
however, any liquid flow into the interior of the
boat shall be cause for reject4on . For example ,
flow through the engine compartment ventilation
louve rs , if the deck fill fitting were located
di rectly above them , would be a cause for rejection.

7.3.7.5 Secure the test setup as require d and safe the area.

8.0 LAB EXAMINAT ION NO. 4 -- FUEL PUMP TEST

183.524 Fuel pumps

~a) Each diaph ragm pump must not
lea k fuel from the pump U the prim ary
diaphragm fails

(b Each electrically operated fuel
pump must not operate except when the
engine Is operating or when the engine

-b atarted.
(c) If tested under ~ 183.590 . each fuel

pump, as Installed in the boat, muat not
leak more than five ounces of fuel in
2V2 minutes . Inclusive of leaks from fuel
line, fuel filter and strainer.

8.1 ~enera l Descripti on - The fuel pump shall be mounted similar to a
typical ins tallation as shown in the Test Schematic and subjected to a 10

• minute leak test using ordinary pump gasoline as the- test media. The
component shall not leak any gasoline during or after the 10 minute leak
test. Electri c fuel pumps which are received for test installed in a boat
system shall be veri fied for proper electrical connecti on prior to removal
for the leak test.

8.2 Test Equipment and Schematic

Component
Find No. Tit le Description

1 Mechanical Fuel Pump A standard ordinary fuel pump found
on many marine engines. Pumping
action is dependent upon rotation
of the cam shaft. Pump is similar
to many automobi le engine fuel pumps
except for mari ne applicati ons pump
must have non-leak capabil1t~ whendi aphragm ruptures .

2 ElectrI c Fue l Pump An electri cally operated (usually 12
vdc ) fuel pump usually capable of a
higher output than mechanical pump
and is not dependent on engi ne speed
Must have non-leak capability, also ,
If diaphragm ruptures (reciprocating
type only).

22
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Component
Find No. Title Descripti on

3 Gasoline Reservoi r A reservoir or tank capable of holding enough
gasoline to complete the leak test satisfactori ly.
Located at the proper height to give the static
head required for the test (9.4 ft).

4 Shutoff Valve A hand opera ted valve used to control the supply
of gasoline to the fuel pump under test.

5 Power Source A power source (in most cases 12 vdc) used for
operating an electri c fuel pump under test.

6 Electric Drive An electri c motor wi th an attached cam used for
Motor operating a mechanical fuel pump (optional).

_ _ _ _ _ _ _ _ _ _  
_________ -. 
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ELECTRIC
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

DRIVE MOTOR CAM
(OPTION L)

9.4 ft
0

Electric drive actor Is optional . If used
set speed to 140 + 10 rpm. Fuel pump may

____________ be operated by ha~d (6 to 10 actuations per
I . minute ) to satisfactori ly accomplish this

SPEED test.
CONTROL( Test pressure Is primarily due to static

head and not to nun~er of pump actuatlons .

9.4 ft f’s equivalent to 3 pslg.
POWE R
SOURCE

FIGURE 1. MECHANICAL FUEL PL’IP
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GASOLINE
• RESERVOIR

ELECTRICAL 4L 9.4 ft
FUEL PUMP

I
• LOCATb A SAFE DISTANCE FROM FUEL. PUMP

9.4 ft Is equiva lent to 3 psig.

- 

TEST SCHEMATIC PROC EDURE

FIGURE 2. ELECTRIC FUEL PUMP

• 1

~~ 

• 
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ROCKER

/ 
ARM

DIAPHRA~4 
.

.

ECCENTR IC

MECHANICAL FUEL PUMP

INLET CHECK VALVE

FROM _____ 
_ _ _ _ _  

. 10

FUEL TANK 
_______ 

CARBURETOR

OUTLET

~r 1L1 ~ 
VALVE

BELLOWS

N COIL

ELECTRIC RECIPROCAT ING FUEL PUMP

TEST SCHEMATIC PROCEDURE

FIGURE 3. CROSS SECTiON OF FUEL PUMPS
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8.3 Test -- Leak Test of Fuel Pump

8.3.1 This procedure shall be used to perform a leak and functional test of
mechanical and electri ca l fuel pumps .

8.3.2 Visually inspect the component to be tested.

Veri fy the applicability 0f this procedure
to the component being tested before proceeding.

8.3.3 Electri c fuel pumps recei ved for testing installed in a boat sys tem
shall be tested for proper electri cal connection prior to removal from the
boat for the leak tes t as follows :

1. The power supply to the pump must come through the ignition swi tch
such that the pump will operate only when the switch Is in the NOI4h or TMSTART ”
position .

2. If the pump has its own switch , veri fy that it is Imoperable unless
the ignition switch Is in the “OW’ or ~START ” position .
Veri fy that the above is true by physically operating the switches and
observing or listening to the pump.

8.3. 4 The leak test shall be performed on the component only in a special
bench test setup due to the modifi cation required on the pump to accomplish
the test. Fuel pumps to be tested wh i ch are installed on an engine or In a
boat system shall be removed for this test.

8.3. 5 Bisassemble the feel pump to the level necessary to Inspect and/or
remove the primary diaphragm or bellows (see Figure 3 of the Test Schematic).

8.3.6 Using a sharp instrument , such as a kn i fe  or razorbiade , rupture only
the primary diaphragm or bellows to en extent required to ensure leakage
through the diaphragm or bellows . This should be at least a slit ¼ in. (0.6 cm)
In length.

• 8.3.7 Reins tall the ruptured diaphragm or bellows Into the fuel pump If It

was removed and assemb le the pump according to the manufacturer ’s speci fi cati on!

8.3.8 Install the fuel pump ~n a bench test stand similar to a typical Install
• tion as shown In the Test Schematic , Figure 1 or Figure 2.
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NOTE

‘In the case of a mechanical fuel pump , due to the
elaborate system required to simulate actual opera-
tion of the pump , hand operation of the pump shall
be acceptable for the purposes of this procedure.
This will eliminate the need for the electric dri ve
motor , cam, contro l , etc., and simplify the test to
a great extent. Test pressure is s upplied by the
static head of the gasoline and the number of actua-
ti ons of the fuel pump with the ruptured diaphragm will
have little effect on the test.

8.3.9 With the shutoff valve closed , position the gasoline resevoi r at the
proper height. With the resevoi r containing approximately 1 - 2 gal .  (3.8 to

7.6 ‘I) of gasoline the top of the liquid should be 2.9 to 3.1 ft above
the primary dia~~raqm of the fi.~1 p~rp.

8.3.10, If an electri c fuel pump is being tested , veri fy that the power supply
is a safe distance from the fuel pump and the gasoline resevoir (at least 7 to
8 feet (2.1 - 2.4 m]). In all cases veri fy that any other potential Ignition
source has been removed or Is at least at a safe distance .

8.3.11 Veri fy that the system is ready for test end that all safety precautions
are being observed. A CO2 fire extinguisher or equivalen t should be reedy.

8.3.12 Open the sbutoff valve and allow gasoline to fill the system Including
the pump . After 10 seconds perform a visual leek check of the fuel pump body ,
Inlet and outlet connecti ons , the rocker arm cavi ty and the sigh t glass (if
installed).

N OTE
Some fuel pumps may have a sight glass or equivalent
installed to observe leakage through the pump diaphra gm.

Any leakage at the inlet and outlet connecti ons does not Invalidate the test
but shall be corrected before proceeding wi th the test. If external leakage

is discovered at the fuel pu’p body or at the sight alass and/or ocnnectims,

the fuel pu’p shall be rejected. Slicd~t ~~tt1ng of the surface, without
the formatiai of drops, is not cxxisidered leakaoe. If no leakage is observed,

proceed with the test.
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8.3.13 With the system full of gasoline , operate the fuel pump for 10 minutes
and continuously check the pump for any leakage . There shall be no leakage

of gasoline in excess of 5 oz. in 2 1/2 minutes, incl’.~ing leaks fran the

fuel line, filters and stra.thers at any tii i~ during the test.

NOFE

If a n~ chanical fuel piz~p is to be operatedmanually , the ~Ul~~ lever should be actuated
6 to 10 tines per minute. If it is operated
by an electric drive notor , adjust the notor
speed to 140+10 rprt.

8.3.14 After 10 minutes of p~r~ cperatia~ with no observed leakage, stop
the test and carefully perform a final leak~- dieck as described in Paragraph
8.3. 12. If leakage is found, the fuel pup shall be rejected. If no leakaae
is a~served, the test xzpcstent shall be dee~ed acceptable accordina to the
requiremants of this procedure.

9.0 LAB EXAMINATION NO. 5 -- CARBURETOR TEST
183.526 Carburetors

(b) Each carburetor must not leak
more than five cubic cenUmeiers of fuel
in 30 seconds when—

( 1 )  The flost valve~~ open;
(2) The carburetor Is at ba3f throttle:

and
•3 The engine Is cranked *tthout

sta rting: or
14 The fuel pump Is delivering the

maximum pressure spec ifi ed by its
manufacturer.

Cc) Each updraft and horisontal draft
car buretor must have a device that—
‘I’ Collects and holds fuel that Cot s

out of the carburetor v nturi s.cUon to-
ward the air intake

t2 ,  Prevents collected fuel from being
carried out of the carburetor assembly b~the shock wave of a backfire or by reverse
air flow . und

($4  ~~turns collected fuel to the en-
gine Inducflon system liter the engine
starts

29
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9.1 General Description -- The carburetor shall be mounted on a test
assembly similar to that shown in the Test Schematic and subjected to a
30 second operational leak test using ordinary pump gasoline as the test
media. The componen t shall not leak externally more than the specified
limi t during the test. The simulated manifold shall then be removed and
the inlet fuel va l ve sbalI be tested for internal leakage. Finally, for
carburetors of the horizontal and updraft type, a eunctional test of their
drip collec tor dev i ces shall be accompli shed.

9.2 Test Equipment and Schemati c

Componen t
Find No. Title Description

1 Mechan i cal Fuel Pump A fuel pump used on marine engines .
Pumping acti on is dependent upon ro-
tatiog ,motion of the camshaft when
Installed on an engine .

2 Electri c Fuel Pump An electrically operated (usually 12
vdc) fuel pump usua lly capable of a
higher output than a mechanical pump
and is not dependent on engine speed.
Usually can be adjusted for. di fferent
Outputs .

3 Gasoline Resevoi r A reservoir or tank capable of hol ding
enough gasoline to complete the test.
Bottom of reservo i r should be near
level with the fuel pump used. With a
return bleed line 2 gal. (7.6 1)
should be sufficient for test.

4 Return Bleed Line A return line from the 3-way valve used
to recirculate fuel through the system
and back to the reservo i r. Ensures
system is fuU of fuel pri or to start
of test.

5 3-Way Valve A 3—way , 2-position valve used for
directing fuel either back to the reser-
voir or through the carburetor.

6 Power Source A power source (probably 12 vdc) used
to operate the electric fuel pump (If
used for thi s test).

7 Electric Drive Motor An electric motor wi th an attached cam ,
control assembly, power source, tach-
ometer, etc., used for operating a
mechanical fuel pump If used in test.
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Component
Find P4o. Title Description

8 Carburetor Standard marine engine carburetor
requi red for test under this procedure.

9 Flame Arrestor Air horn rim of carburetor.
Mounting Base

10 Gasket Standard carburetor to manifold/adapte r
gasket used to seal the interface from
any gasoline or air leakage.

11 Mounting Plate A plate or flange simulating the intake
man i fold on an engine to which the car-
buretor is mounted . Has same bolt
pattern as the carburetor. Actually is
the top part of the simulated manifold.

12 kimulated Mani fold 
- 

A leaktight container which simulates
the Intake manifold of an engine and is
capat le of holding at least 1 gal (3.8
of fuel. A vacuum equivalent to 3 inche~of water may be provide d to simulate
ac tual usage.

13 Petcock A valve in the bottom of the simulate d
manifold used for draining the fuel
after each test and before starting the
next test. Also , for veri fying amount
fuel flow during each test.

14 Flame Arrestor A specially designed air fi l ter to pre-
vent external flame In case of an ~nginbackfi re.

15 Funnel Catch Basin A funnel wi th a diameter at least 2 in.
(5.1 cm) larger than the projection of
the carburetor in all directions used
for catching all of the carburetor ex-
ternal leakage .

16 Measuring Container A graduated cylinder or beaker used fo
catching and measuring the carburetor
external leakage . Full capaci ty 10 ml
wi th subdivisions 0.2 ml.
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Bleed Line

I GASOLINE 1 3-Way
RESERVOIR I 2-Position Valve

I o

__

_ _

Mechanical Flame Arrestor
Cam Fuel Pump

Electric (1 lobe
Drive Flexible
Motor Fuel L ine  

____________

_____ ________ 
Flame Arrestor

_______ ~1 -t•~--------_____.~._
____________ 

____________ 
Mounting Base

Carburetor
© 

_ _ _ _ _ _ _

________________ 
Gasket 

Simulated Manifold Mounting ~~(1 gal . capacity ) Plate
(Sealed against

TACHOMETER ] fuel leakage)

SPEED
CONTROL

J

I 

~~Set to 100 + 10 rpm
Petcock (for draining Funnelmanifol d after test) Catch Basin

NtyI’E: If the carburetor is
tested as installed ~~t an - 10 ml

j engine, a neans must be Measuring

I

provided to collect any Container
leakage.

FIGURE 1. TEST SETUP USING A MECHANICAL FUEL PL*IP
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FIGURE 2. TEST SETUP USING AN ELECTRIC FUEL PU lP
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FIGURE 6. TYPICAL ACCEPTABLE SYSTEM
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9.3 Test -- Leak Test of Carburetorss
9.3.1 This procedure shall be used to perform an operati onal leak test of
carburetors (any type) and a functional test of horizontal and updraft type
carburetors .

9.3.2 Visually inspect the component to be tested. Revi ew the results of
the Recei ving Inspection (Data Form No. 1) and veri fy that the component is
acceptable and ready for testing.

9.3.3 Veri fy the applicability of this procedure to the component being tested
before proceeding.

Part 1 - External Leakage

9.3. 4 This test shall be performed on the component only when installed on an
engine similar to a typical Installati on and capable of measuring the required
leakage points . If an engine has more than one carburetor, each carburetor
shall be subjected to this procedure. The engine shall not be located in any
di rect sunlight or near any heat or air source. -

9.3.5 Remove the flame arrestor and disassemble the carburetor to the level
necessary to adj ust and/or remove the float assembly in the fuel bowl .

9.3.6 Next , secure the float in a down position (fuel inlet valve full open).
See Fi gure 3.

NOTE
If a part icular carburetor being tested has more than one
float and/or fuel bowls , all of the floats should be modi-
fied as descri bed above .

9.3.7 Connect a fuel line with a 3—way valve from the carburetor inlet fi tting
to the outlet of the fuel pump being used for the test. The fuel line shall be
the standard size as required by the carburetor in normal use

The va lve shall be located within 1 foot of
the carburetor inlet. Connect a bleed line from the valve back to the fuel
reservoir. Install the fl amer arrestor on the carburetor.

NOT E

The fuel bowl of the carburetor should be full or
nearly ful l of fuel at the start of the leak test.
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For this first test either fill the bowl through
the bowl vent pipe or operate the fuel pump for
a few seconds until the bowl is veri fied full.
Remove any spilled fuel from the carburetor and
test setup by wiping or blowing dry.

9.3.8 If an electri c fuel pump is used as the gaso li ne p ressure souree for
the carburetor, it shall be a model pump compatible with the engine and car-
buretor requi rements. Position the pump and power source at least 6 feet from
the carburetor under test. The power source shall be as specified by the pum p

manufact~rer (in most cases l2vdc). If the pump output is adjustable , it shall
be set to the maximum output (psi) speci fied by the engine manufacturer.

9.3.9 If a mechanical fuel pump is used as the gasoline pressure source for
the carburetor, it shall be a model pump compatible wi th the engine and car-
buretor requi rements. Position the pump and power source at least 6 feet from
the carburetor under test. When the pump is mounted on an actual engine , the
igniti on system shall be disconnected so the engine will not fire. A special
fuel source shall be utilized to ensure the proper flow of fuel to the carbur-
etor. The engine shall be cranked in a normal manner at a speed consistent wi th
a fully charged battery. Recharge battery as necessayy for each test. When the
pump is driven by an electri c motor cam assembly (Figure 1), the speed of the
motor shall be regulated to 140+10 rpm simulating an average cranking speed of
a typical engine.

NOTE
The flow through the carbureto r using either an
electri c or mechanical fuel pump will be very
nearly the same volume in all cases. Actual flow
w i ll be mostly dependent on the internal des ign
and sizing of the carburetor jets and ori fices
and not on the speed of the fuel pump.

9.3.10 Veri fy that the petcock in the bottom of the manifold is closed.

9.3.11 Verify that the 3-way valve is in the bleed position (recirculate back
to fuel reservoir).

• 9.3.12 Verify that the enti re system is in the proper configuration and ready

for test.
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9.3.13 Veri fy that all safety precautions are being observed. A CO2 fire
extinguisher or equi valent should be ready.

9.3.14 Actuate the fuel pump (either by cranking the engine or applying
voltage). Observe the outlet of the bleed line. As soon as fuel flow is
observed ,reci rcula ting bac k to the fuel reservo ir , actuate the 3—way va l ve
to the carburetor position and at the same instant start timing the flow of
gasoline to the carburetor. Gasoline should flow to the carburetor for a
period of 30 to 31 seconds. At the end of 30 seconds actuate the 3-way valve to
the bleed position . Terminate operation of the fuel pump .

NOTE
A small amount of gasoline may continue to flow
through the carburetor (and will continue to
leak if the carburetor teaks) for a few seconds
after the 3-way valve is actuated to the bleed
position . This is to be expected and any such
leakage shall be incl uded in the total leakage.
Leakage as used in this procedure shall be
defined as “external only” leakage from the car-
buretor body (places such as the throttle shaft ,
Idle fuel mixture needle valves , accelera tor pump
operating shaft, choke shaft, power valve hous i ng
and di aph ragm assemb ly, sight plugs , external
adjusting screws, and any other external sources).
The only exception to this shall be at the inlet
fuel B-nut. This fitting shall be considered as
a part of the fuel supply system and not as a
part of the carburetor, but must be leak ti ght
so as not to contribute to any carburetor external
leakage. If leakage is noted at this B-nut , the
leakage shall be corrected and the test rerun. All
In ternal flow through the carburetor throat into
the simulated manifold Is not considered external
leakage in Part 1 of this procedure.

9.3.15 If the carburetor body contains any exterior wells or crevices filled
wi th visible quantities of fuel , remove that fuel wi th an eye dropper and add

• thi s to the quantity caught in the measuring container. Remove as much fuel as
possible by this method.

• 9.3.16 Measure the amount of fuel contained In the measuring container. If the

amount is 5 cc or greater, the earburetor shall be rejected.
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NOT E
Due to the surface area of the carburetor, manifold and
funne l , if 5 cc of fuel is caught in the measuring con-
tainer , more than 5 cc of fuel had to leak from the
carburetor and the carburetor should be rejected.

9.3.16 If the amount is 4 cc or less , the carburetor shall be deemed acceptable
according to the requirements of Part 1 of this procedure..

Do not accompli sh
Paragraph 9.3.17.

9.3.17 If the amount is more than 4 ~c but less than 5 cc, use an absorbent
pad or equivalent (ball of cotton , blotter , sponge, etc.) and absorb as much
of any existing fuel as possible found on the carburetor , simulated manifold and
funnel. Using a laboratory scale , weigh the absorbent pad dry before absorbing
the fuel and then weigh again after absorbing the fuel.

Subtract the dry weight of the
absorbent pad from its wet wei ght anu divide this by 0.75 (1 cc of gasoline
weighs’O.75 grams ) to gi ve cc ’s of fuel. Add this amount to the previous
measured leakage for tota l fuel leakage of the carburetor. If this amount
is greater than 5 cc~ the carburetor shall be rejected.

If the amount is
5 cc or less , the carburetor shall be deemed acceptable according to the
requi rements of thi s procedure (Par t 1).

Part 2 - Inlet Fuel Valve Leakage

9.4 Remove the funnel and drain the test fuel ‘from the simulated manifold
through the petcock. Remove the simulated manifold from the carburetor. Empty
the measur ing cènta iner of any4.test fuel and reposition the funnel and container
under the carburetor.

9.4.1 Remove the flame arrestor and adjust the throttle plate(s) to be in the

normal fully closed position .

9.4.2 DIsassemble the carburetor to the level •ecessayy to adjust the float

• assembly back to its original normal configurati on. Adjust the float level

to the manufacturer’s specifi cati ons. Remove the earburetor from the test
assembl y If necessary to accomplish the above steps .
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9.4.3 Re-assemble the carburetor to operati onal configurati on . Replace any
gaskets or seals which may have been damaged during disassembly. Re—install
the carburetor on the test assembly if It was removed tn Paragraph 9.4 and
reconnect the fuel inlet line.

9.4.4 Position and secure the carburetor/test assembly in a level position
as measured at the air horn rim per Figure 5.

NOTE
• Do not install the flame arrestor on the carburetor

for 1Fi1s test.

9.4.5 Secure the choke plate in the fully open (choke off) position .

9.4.6 Veri fy that the 3-way valve is in the bleed position (recirculate to
fuel reservo i r).

9.4.7 Veri fy that the entire system is in the proper configuration and
ready for test.

9.4 .8 VerI fy that all safety precauti ons are being observed. A CO2 fi re

extinguisher or equivalent should be ready.

9.4.9 Actuate the fuel pump (either by cranking the engine or apply ing voltage

NOTE
The requirements for pump speed and/or output (psi)
are the same as per Paragraphs 9.3.8 and 9.3.9.

9.4.10 Observe the outlet of the bleed line. As soon as fuel flow is
observed recirculating to the fuel reservoir, actuate the 3-way valve to the

carburetor position and at the same Instant start timing the flow of gasoline
to the carburetor. Gasol ine should flow (or be available) to the carburetor

for a period of 29 to 30 seconds. During this period there should be no more

than 5 cc observed gasoline flow coming from the fuel bowl vent port or any

other port on the carburetor. This includes external end internal flow.

NOTE

All internal flow through the carburetor throat into
• the funnel as well as all external body leakage shall

be included in the total leakage for Part 2 of this
procedure.
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At the end of 30 seconds actuate the 3-way valve to the bleed positi on .
Terminate operation of the fuel pump.

Measure the amount of fuel
contained in the measuring container. If the amount is greater than 5 cc,
the carburetor shall be rejected.

If the amount is 5 cc or less , the carburetor shall
be deemed acceptable according to the requirements of Part 2 of this
procedure.
Continue on to Part 3 of this procedure if it is applicable.

9.4.11 Secure the test system as requi red and safe the area.

Part 3 - Horizontal and Updraft Carburetors

9.5 This test is applicable only to hori zontal and updraft type carburetors
and shall be used to functi onally test the drip collector devices utilized
on these carburetors to collect any excess fuel .

NOTE
If it Is readily apparent by visual Inspecti on that
the collector system utilized on the carburetor is
capable of prebenting any outflow (blow out or dri pping)
of collecte d fuel from the carb uretor assembly in the
event of a shock wave due to a backfire or reverse air
flow and is designed so as to return the collected fuel
to the engine induction system after the engine starts ,
the collector system shall be deemed acceptable accord-
ing to the requirements of Part 3 of this procedure.

9.5.1 The test shall be performed on the carburetor when it is installed on an
operable engine . Operati on or modi fied operation of the engine may be required

to perform parts of the test.

9.5.2 VIsuall y Inspect the carburetor for a sui table collector device . Any
horizontal or updraft carburetor which has no provision for collecting and

hold ing  fuel dri ppage shall be rejected.

9.5.3 Verify the engine (carburetor) is In an attitude reconinended by the

manufacturer or as installed in the boat , wi th all necessary hardware and
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items required to operate that parti cular engine such as a gasoline
supply system, battery, etc., available.

9.5.4 Posi tion the choke (if manual) in the fully closed (choke on) position .

If the choke is automatic , veri fy that It is in the proper position for

starting a cold engine .

9.5.5 Position the throttle to the normal starting posi tion . For most
engines this should be In a half-throttle or part throttle positi on .

9.5.6 Install the flame arrestor on the carburetor.

N OTE

The flame arrestor shall not be used as a drip chamber
unless a part of it has been specifi cally designed to
functi on as suc h .

9.5.7 Remove the ignition wi res from all spark plugs
to prevent the engine from firing.

9.5.8 If possible place a paper towel or a clean rag under the collector
area of the carburetor in order to catch any external dripping of fuel for
easier identifi cation of an unacceptable collector. If this cannot be done,
visual observation of external drippage during the test shall be sufficient.

9.5.9 Veri fy that all safety precautions are being observed and that the area
Is well ventilated. If possible , the exhaust should be vented outdoors.

A CO2 fire extinguisher or equi valent should be ready.

9.5.10 If the engine has an electri c starter, crank the engine for two minutes

of cranking time in 10 second intervals; that is , crabk the engine for 10

secon ds , pause for 10 seconds , then crank again for 10 seconds . If the
battery/starter system does not have this capability , crank the engine in the
same 10 second intervals to the maximum extent possible , for the particular

system. If the engine does not have an electri c starter , manua lly crank the
engine for 12 cycles in a normal manner (a~çrczcimate1y 1 minute total) .

9.5.11 During the above~crank ing test and Imediately afterwards , visual ly
observe the carburetor/collector system for any external leakage from the a i r

Inlet or dri ppage of l iquid fuel from joints in the air Inlet components.
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There shall be none allowed during or after the test.

9.5.12 Connect all the ignition wi res to the proper spark plugs .

NOTE
The battery may require replacement with a fully -

charged one prior to conducting the follwwing tests:
9.5.13 After completing Paragraphs 9.5.10 and 9.5.11 and wi th the collector
System containing the amoun t of fuel normal for 2 minutes of cranking, the
engine shall be intenti ooell y caused to backfi re through the carburetor by
any sui table means. For example , utilizing the valve -timing diagrams for the
particular engine , one of the ignition wires may be connected to a different
cylinder causing that cylinder to backfire through the intake valve . Ignition
timing, valve phasing, or valve adjustment may be modified as necessary for
easier accomplishment of the backfire.

- NOTE
The actual backfire should be veri fied audibly, by
use of a pressure transducer or gauge or by any
other suitable means.

During the engine backfi re no liquid fuel shall exi t from the carburetor and/or
flame arrestor.

NOTE

The following reverse air flow test is probably much
less severe than the abobe backfire test for most en-
gines (and it was probably done during completion of
Paragraph 9.5.11 anyway). If It can be shown to be
less severe than the backfi re test, it does not need
to be accomplished.

9.5.14 Based on previously accepted test data , veri fy the reverse air flow

test is less severe than the backfire test.

9.5.15 Remove all the spark plug ignition wires .

9.5.16 VerIfy accomplishment of reverse air flow through the carburetor(s)
when Paragraph 9.5.12 was completed satisfactorily; or wi th the coflector

system containing the normal amount of fuel for 2 minutes of cranking, crank
the engine in a manner similar to that in paragraph 9.5.11 until a reverse

air flow Is veri fied; or wi th the collector system containing the normal
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amount of fuel for two minutes of cranking, inject a volume of GN2 at
a pressure consistent with the compression ratio of the engine into the
spark plug hole of a cylinder in which the piston is approaching the
firing posi ti on of its stroke (approximately 2 - 100 BTDC) causing a
counter rotation of the engine and a reverse air flow through the carbur-
etor; or wi th the collector system containing the normal amount of fuel
for two minutes of cranking, inject a volume of GN

2 
into the spark plug

hole of a cylinder in which the piston is near BDC with the intake valve
open of sufficient quantity and pressure to cause a normal average reverse
air flow through the carburetor; or any other suitable method to give the
same results. In any case there shall be no liquid fuel observed exiting
from the carburetor and/or fl ame arrestor.

9.5.17 Start the engine and veri fy by visual inspecti on that the collector
system returns the collecte d fuel to the engine induction system after the
engine starts . If
the carburetor/collector system passes this test , it shall be deemed acceptable
according to the requirements of this procedure .

9.5.18 Secure the test system as require d and safe the area.

10.0 LAB EXAMINAT ION NO. 6 -- FUEL STOP VALVE TEST

183.528 Fuel st2p valves

(a Each electrically operated fuel stop
valve In a fuel line between the fuel tank
and the engine must —

( 1 1 Open electricall y only when the ig-
nition switch ~s on: and

(21 Operate manually
b) If tested under I 183.590 . a fuel

stop va lve must not leak fue l.

10.1 This test wil l  determine compliance w ith Section 183.528 of Subpart
J of the Gasoline Fue l Systems Standard.

10.2 Apparatus -- Electri c fuel pump with its power source , a length of

fuel feed line hose and appropriate fittings , and a container to recei ve

collec ted fuel (See Figure 1).
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10.3 Test Specimens -- Electri cally operated fuel valves as Installed in
the boat.

10.4 Test Conditions -- Operable fuel and electrical system as installed in
the boat.~

10.5 Procedure

10.5.1 Electrical operation .

10.5.1.1 With the engine ’s ignition switch in the HOFF position , disconnect
the fue l line on the output side of the electrically operated fuel valve .

10.5.1.2 Connect the apparatus hose and fuel pump to the output side of
the valve to collect any pumped fuel.

10.5.1.3 Wi th the apparatus fuel pump energized , turn the engine ’s igniti on
swi tch ~n , and determine whether the electrically operated fuel valve is
energized to the open position by the presence or absence of fuel flow from
the fuel tank into the apparatus container.

10.5.1.4 Turn the engine ’s ignition switch off and determine whether the
valve is energized as per Paragraph 10.5.1.3 above .

10.5.2 Manual operation .

10.5.2.1 Determi ne whether the electri call y operated fuel valve has a provision
for manual operation.

10.5.2.2 If so , and with the engine ’s ignition switch in the “OFF” posi tion ,

energize the apparatus fuel pump , open the electricall y operated fuel valve
using the manual operation provision and determine whether fuel flows into

the apparatus container.

10.5.2.3 Close the electri cally operated fuel valve again using the manual

operation provision and determine whether the fuel flow stops .
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11.0 LAB EXAMiNAT ION NO. 7 -- TEST OF SEALS AND GASKETS

183.536 Seals and gaskets in fuel fi l ters and strainers
(a) Each gasket and seal used In a fuel

fllter and strainer must form an maplit
(b Each gasket and each sealed joint

in a fuel filter and strainer must not leak
when subjected for 24 hours tot gasoline
that has at least f ~,0 percent aromatic
content at the test pressure determined
under I 183 582(a)

11.1 Apparatus - Two Containers , lines , shut-off valves , one gallon of
gasol i ne , as shown in Figure 1.

11.2 Test Specimens - Remove the fuel fi l ter(s) or strainer(s) as installed
in the boat.

11.3 Test Procedure

11.3.1 Precondition the test specimen by connecting it to the apparatus shown
in Figure 1.

11.3.2 The lower apparatus shut— 6ff valve shall be closed. The uppe r apparatus
shut—off valve shall be opened allowing gasoline from the reservoir to fill
the specime n . This condition shall be maintained for 24 hours .

11.3.3 The top leve l of the gasoline in the reservoir shall be of the proper
height to produce a 4.6’head or the maximum hydro-static head for the
installation being tested, wh i chever is greater, for the 24 hours .

11.4 After the 24 hour period , open the lower va l ve to drain the fuel.

11.4.1 Disassemble and inspect the specimen .

11.5 Determine whether the gasket or seal is a complete ring and not split.

11.6 Carefully clean the specimen and its gasket(s) or seal(s).

11.7 Reassemble the specimen. Observe and report any difficulties encoun tered .

11.8 Reconnect the specimen to the test apparatus shown in Figure 1.

11.9 Re-subject the specimen to the head as determined in Paragraph 11.3.3
for a period of one hour .

11. 9.1 Observe and report any leaking around the gasket or seal.
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11.10 Adjust the apparatus shut-off valve to an open position to allow
one gallon of gasoline to flow through the specimen in 10 to 12 mInutes.

11.10.1 Observe and report any leaking around the gasket or seal during
this period.

Gasol in e
Reiervoir

4 .6 leod~Shut-O f f Valve
Shut-Off V0J~ 5

or max murn hydra- s tat i c  heod
C. o j to w hich the spec ie,, is

sub j ec t ed on th, boat , which-
ever i~ g reater - The moxi mum( hydro-,tatic head is determi ned

Tes t Speci men by ‘neosuring th e vertical
d ist an ce fro m t he highes t 6u~ IDitc haras Pa’, carrying point in the fuel
system when the fue l sy s tem

F gure 1 . Test Apparatus i5 topped eff , ~ th, gasket
or seal in th e item to be test ed .
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12.0 LAB EXAMINAT ION NO. 8 -- BOND TEST OF FOAM TO TANK

183.552 Plastic encased fuel tanks; insta1latj~~(a) Each fuel tank encased In cellular
plastic foam or in fiber reinforced plastic
must have the connections, fittings, and
labels accessible for inspection and
maintenance

(b) If a metallic fuel tank is encased
in cellular plastic or in fiber reinforced
pla-stic , water must not collect between
the plastic and the surface of the tank
or be held against the tank by capillary
action.

c) If the plastic Is bonded to the sur-
face of a metallic fuel tank , the ad-
hesive stren gth of the metal to the plas-
tic bond must exceed the cohesive
strength of the plastic.

12.1 General Description — In addition to the initial receiving inspection
(for general type discrepaccies) the fuel tank and/or installation shall be
subjected to a detailed inspection for specifi c requirements relating to a
tank installati on . The bond between any plastic and a metallic tank shall
be tested for proper adhesion characteristics.

12.1.1 Test Article - The test article shall consist of a boat with a complete
fuel system and propulsion system installed as delivered by the manufacturer.
Certain i tems such as accessories , steering wheels , and other un related test
equipment are not required. However , any i tem , although not specifically
in the fuel system , but which , if installe d , would affect the fuel tank and/or
system in some manner (access, for example), that i tem shall be required as
part of the test article.

12.2 Test Equipment and Material

Component
Find No. Title Description

1 P l as ti c Tes t Too l A pair of hand operated pliers wi th special
grips used for pulling plasti c foam greater
than 1 in. (2.5 cm) thick . If not availab l
use a standard off-the-shelf pair of 12½ in.
or 16 in. arc joint pliers .

2 Spatula Standard off-the-shelf spatula used to
veri fy the bonding un i formity of the plastic
foam to the tank.

3 Chisel Standard off-the-shelf 1 in. wood chisel
used for testing the bond between the plas-
t i c foam and tank when the foam i s less
than 1 in. (2.5 an) thick .
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Component
Find No. Title . Description

4 Dye Solution A bri ght colored solution (probably red)
F that is easily seen and recognized. Used

for testing penetration of the bond and
p’astic. Dye colored water or ink , for
exam pl e .

5 Gaseous Pressurant Compressed air or GN2 use d to p ressure
cycle the fuel tank .

6 Putty Knife Standard off-the-shelf 1 in. (2.5 cm) putty
knife used for clearing areas of plastic
from the tank.

12.3 Test

12.3.1 Determine the un l oaded stati c floating position as is described in
Paragraph 7.1.4.

12:3.2 This procedure shall be used to perform an acceptance test of a fuel
tank instal lati on. It includes a visual inspection for certain requirements
In addi tion to a pull test on the cellular plastic foam or fibe r reinforced
plasti c when bonded to metalli c tanks . If a failure or discrepancy is noted at
any point beginning with Paragraph 12.4, the fuel tank installation shall be
rejected and the test terminated at that point.

12.3.3 Visually inspect the fuel tank installation to be tested . Review the
results 0f the Receiving Inspection and veri fy that the test

article is acceptable and ready fop testing.

NOTE
The above visual inspection is strIctly general in nature
(for di screpanc ies suc h as damage , missing i tems , etc. ) and
in no way attempts to identi fy any specific requirements .

12.4. V i sual Tests

12.4.1 If the fuel tank is encased In foam or cellu lar plasti c, veri fy that
It has a label that is readily visible without removing the tank or other equip-
ment, that it is permanently attached to the tank and contains letters and numbers
which are at least one-sixteenth (1/16) of an Inch 4n height. The letters and

nunters shall be of contrasting color to the basic color of the label or entossed
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on the labe l , and shall be of such conttruction as to resist removal or
alteratibn of the information without leaving obvious signs of such action .

NOTE
The above inspection shall be qualitative only
in nature with the exception of the 1/16 of an
inch requirement.

Veri fy that the l abe l contains at least the following information

1. Fuel tank manufacture r’s name (or logo) and address
2. Month (or lot number) and year of manufacture
3. Capacity in U. S. gallons
4. Material of construction
5. The pressure the tank Is designed to withstand without leaking
6. Model number , i f  appli cable
7. The statement, “This tank has been tested unde r 33 CER 183.580.”
8. If the tank is tested under the 33 CFR 183.584 at less than 25 g

vertical acceleration , the statement , “Must be installed aft of the
boat’s half length .”

N DIE
The above i tems shall not be tested or veri fied for accuracy .
Veri fy only that they are listed on the fuel tank l abel , if
applicable (items 6 and 8 will not be applicable to all tanks).

If the fuel tank fails to meet all of the above requirements , the fuel tank
• install ation shall be rejected.

12.4.2 In addition to the accessibility of the label requirement for inspecti on

of encased fuel tanks , as tested in Paragraph 12.4.1, veri fy that all fuel tani

connections and fittings are accessible for inspection and maintenance .
If the

requi rement Is not met , the insta llation shall be rejected.
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12.4.3 Using the information listed on the fuel tank label , veri fy the
following requirements

1. A fuel tank shall not be constructed from terneplate .
2. A fuel tank sha l l not be cons tructed from b lack Iron or carbon stee l

unless it has an inorganic sacri ficial galvanic coating on the inside
and outsi de of the tank.

3. A fuel tank encased in cellular plastic or in fiber rein~orced plastic
shall not be constructed from a ferrous alloy .

N OlE
For the above requirements if the informati on on the fuel
tank labe l is incomplete or vague to the extent that there
i s any doubt as to the exac t mater i a l or construction used
in the tank , the fuel tank Installation shall be rejected.

4. A fuel tank l abeled for installation aft of a boat’s half lenath shall
be installed with its center of gravity aft of the boat’s half length .

NOTE
If the tank is not labeled for installation in the aft half
4ength of the boat , ‘ft may be ins talled anywhere ‘In the boat
as long as it meets al l other requi rements , and as a result ,
Paragraph 4 above is not applic~ble.

NOTE
If the tank is l abeled for aft installation only and the
requirement has obviously been met, disreaa rd the follow-
ing ca lcula tions . -

For the purposes of this procedure the following method shall be used In deter-
mining acceptance of the tank according to the location requirement:

a) The fuel tank shall be considered empty , level and symetrical . Thus ,
the center of gravi ty shall be at one—half (½) the length of the tank. Locate
and mark this point as accurately as possible (within +1 inch ) in relation to the
longitudinal axis of the boat.

b) Determine the length of the boat in the following manner (see Figure):

b-i) Locate the point on the centerline of the boat where the sheer
intersects the forward face of the stem. Mark this point: Point ‘S’ .

b-2) Locate the point on the centerline of the boat where the sheer
intersects the after face of the transom. Mark this point: Point “I” .
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b-3) Place the boat on a boat trailer or cbocks on a flat floor and
trim the boat until Points “S’ and “T” are equal distances from
the floor. For the purposes of this test the floor shall be
flat to within one-quarter (¼) of an inch .

b-4) Drop a plumb bob from Point “S’ to the floor and from Point “T”
to the floor and using a tape , measure the length (L) between
the two projected points rounding ~~ to the nearest inch .

c) Assume a vertica l plane “X” threugh the longitudinal center “N” of

the fuel tank and perpendicular to the longitudi nal axis of the boat. Assume

a vertical plane “V ’ through Point “I” and perpendicular to the longitudinal

axis of the boat. Measure the perpendicular distance between these two planes

rounding down to the nearest Inch .

d) The distance (0) as determined in Paragraph (c) shall be equal to

or less than one-half (½) the length (L) as determined in Paragraph (b).

0
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12.4.4 VerI fy by visual inspection that the fuel tank is not an integra 1 pa
of the boat structure or is mounted on an engine.

12.4.5 Veri fy by visual inspection that the fuel tank does not support a deck ,
bulkhead or other structural component.

12.4.6 Veri fy by visual inspection that each support , chock , or strap for
metallic fuel tanks that is not an integral part of the tank is insulated from
the tank surface by a non-moisture -absorbing material .

12.4.7 Veri fy that the fuel tank does not move more than one-quarter (¼1
of an inch in any direction at the mounting surface .

NOTE
- The intent of this test is to verify that the fuel tank is

secured in its intended position to a reasonable degree by
some acceptable method such as chocks , straps , etc. It is
not the purpose of the test to apply a specified load in a
di rection and measure the deflection , or to determine the
absolute strength of the mounting mechanism . This test,
therefore , shall be accomplished by visual ly inspecting
the mounting mechanism and by pushing or pulling wi th the
hands and arms with a sufficient force only to veri fy that
the tank is secured In a fixed position and not loose and
free to move about. The ¼ inch ~s allowed for flexing thetank walls , straps . etc., and shoul d be used on ly as a
qualitative guide and not as a Strict quantitative measure-
men t.

12.4.8 For metallic fuel tank surfaces which are not encased or covered with
plastic , veri fy that water will drain from these surfaces when the boat is in
its stati c floating posi tion . The determinati on on this position may be verified
from previous testing documentation or by accomplishing Paragraph 7.1.4.

With the boat in its normal unloaded stati c
floating position , pour at least one gallon of water on the exposed surfaces
(over the top and possibly the bottom and sides). Visually observe the water
flow during the test and veri fy that the flow is nay from the tank. Observe
the tank after the water flow and veri fy that water has not accumulated on
top of the tank , or on any side of the tank if the tank is so constructed. A
surface that Is only wet, wi th no accumulation , shall not be construed as a
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failure. Loose foam plaeed
against the tank will hold water against the tank surface by capillary action ,
and is not acceptable.

12.4.9 Veri fy by visual inspecti on that cellular plastic foam is not the sole
support for a metallic fuel tank .

12.4.10 Determine by visual inspection whether or not cellular plasti c foam
is the sole support of a non-metallic fuel tank .

If it is the sole support , veri fy that the cellular plastic
foam has been tested to the requirements of secti on 183.~z16(b) or (c) of the
Fuel System Standard at a previous time or accomplish t~ ‘~olicab le test at
this time .

12.5 Bond Uniformi ty Test

12.5.1 If a metallic fuel tank is encased in cellular plastic or in fiber
reinforced plastic , veri fy that water wi ll not collect between the plastic
and the surface of the tank or be held against the tank by capillary action
by performing the following test for uniformi ty of the bonding process:

NOT E
It may be necessary to remove the fuel tank from the boat
to accomplish this test. Care should be taken not to
damage the plastic.

12.5.2 Seal the fuel feed line and the fue l vent pipe by capping or plugging.
Using a suitable pressure adapter , pressurize the tank to 3 to 3¼ psig through
the fuel fill pipe . Hold this pressure for one minute and then vent the tank
to 0.5 psig or less. Repeat this pressurization /vent cycle 10 times .

12.5.3 Locate a perimeter junction of the plastic and meta’ that already
exists on the tank installation or cut a straight line junction through the
plastic at a suitable location on the tank . In either case the j unction shou ld:
be at least 12 inches in length (See Figure 3) with a cleared portion at least
one Inch wide . Use a one inch putty knife or wood chisel , or an equi valen t too l
This should be done at fi ve (5) locations on the tank’s surface . One loca tion
should be on the bottom surface of the tank. The other four l ocations should
be on di fferent sides of the tank if possible or at least separated from each

other as far as possible .
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12.5.4 Clear a portion of the plasti c froc~the tank 12 inches In length
parallel to the original junction and at least one inch in wi dth . Allow a
space of one inch between this second cleared area and the original cleared
area (See Figure 4). Use a one inch putty knife or wood chisel , or an
equi valent tool as avai l able. Do this for all fi ve test areas.

12.5.5 Using an applicator (such as a paint brush , eye dropper , etc.) apply
a generous coat of dye solution (red or black ink is recomended) at thet-
12 inch junction line between the plastic and the metal. The tank should be
positioned such that the dye sol ution tends to penetrate the bond between
the plastic and the metal tank towards the second cleared area.

12.5.6 Wait about 10 minute s and then apply a generous ..econd coat of the
dye solution at the junction , similar to the fi rst application.

12.5.7 Allow the tank to set in this position for one hour. Then wipe or
soak up any excess dye colored water using a clean rag or towel .

12. 5.~ Visually inspect the tank metal and the bonding layer of this last cleare
area for any indication that the dye colored water penetrated the bonding
l ayer between the metal tank and the plastic. Any such indi cation shall be cause
for rejection of the tank installation .

12.5.9 Repeat the above test (Paragraphs 12.5.5 through 12.5.8) on the other
four test areas .
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I ~~~~~~ Bare tank metal
where plastic has
been cleare d

Junction of plastic ~~~~~~~~~ ,‘ Plastic
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FIGURE 3. BOND UNIFORMITY TEST
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_ space where dye was
appli ed

12 Newl y cleared space
(None of the dye should
have penetrated into
this area)

Plastic Encased Tank

SAME TAtl~ AS IN FiGURE 3 EXC EPT VIEW IS STRAIGHT AHEAD.

FIGURE 4 . BOND UNIFOR.MITY TEST
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Plastic Encased TanK

1 inch square Tes
Specimen

Bare Tank Metal
(Plastic Cleared Away)

EXAMPLE OF ONE TEST SPECIMEN FOR ALL THICKNESSES OF PLASTIC

FIGURE 5. BOND STRENGTH TEST

49 Poin ts 

~~ 1 Gri p Point Layout

~
FIGURE 6. SPECIAL TEST TOOL FOR PULLING PLASTIC FOAM
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12.6 Bond Strength Test

12.6.1 If plastic is bonded to the surface of a metal l ic tank , verify that
the adhesive strength of the metal to plastic bond exceeds the cohesive
strength of the plastic material by performing the following test. The lower
limi t of acceptability shall be 80% of the test surface showing evidence of
cohesive failure .

N OlE
It will be necessary to remove the fuel tank from
the boat to accomplish this test if the tank has
bot been removed already . Care should be taken
not to damage the plastic.

12.6.2 Veri fy that the pressurization/vent cycle test has been completed
(Paragraph 12.5.2). Do flot repeat this test again.

12.6.3 Remove the excess plastic from around the perimeter of a one inch
square at fi ve l ocations on the tank’ s surface (See Figure 5). One l ocation
shall be on the bottom surface of the tank. The other four locations should
be on di fferent sides of the tank if possible or at least separated from each
other as far as possible. In no case should any of the fi ve test squares be
less than 6 inches from each other .

NOT E
Care should be taken not to damage the plastic in any of
the five test squares when removing the excess surrounding
plastic. The test square s should be free of any visible
flaws or imperfections. The cleare d areas used for Para-
graph 12.5 can be modified for use in this test. The only
diffe rence be tween Paragraph 12.7 and 12.8 is the tool
required. In some cases for both paragraphs use of
fingers may be the best method .

12.7 Test -- Plastic 1 inch th i ck or more

12.7.1 Usi ng the special test tool (see Figure), if available , or a standard
pai r of 12½ in. or 16 in. arc joint pliers , grip one of the 1 inch square

test specimens. The ends of the tool ’s jaws should touch the tank’s surfbce .

Apply a pull i ng force normal to the tank’ s surface while at the same time
applying a slight back and forth motion to the handle of the tool until either

an adhesive failure of the bond or a cohesive failure of th~’- plastic occurs . A
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sligh t increase in the norma l applied force may be requi red. The specime n
shall not show an adhesive :failure prior to a-cohesive one (i. e. the
plastic shall tear before It comes l oose from the tank).

12.7.2 Repeat the above test (Paragraph 12.7.1) on the other four test
specimens. Four out of fi ve of the test specimens must pass the above test
in orde r for the tank to be accepted .

12.8 Test —- Plastic less than 1 inch thick

12.8.1 Using a spatula , putty kn i fe or a sharp chisel as a wedge , attempt to
separate the total thickness of one of the 1 inch square test specimens.
Care should be taken not” to slice through the tank’ s surface , through the
bonding l ayer or through the plasti c l ayer. As in Paragraph 12.7.1 the object
is to cause a failure of the plastic or t~’e bond due to a tensile force and
not solely bacause of cutting or slicing. The 1 inch square specimen shall
not show an adhesive ~failure of the bond over r~ re than 20% of the area

prior to a cthesive fai lure of the plastic.

12.8.2 Repeat the above test (Paragraph 12.8.1) on the other four test
specimens. Four out of the fi ve test soecimens must pass the above test in
order for the tank to be accepted.

12.9 If the fuel tank instal lation successfull y passes the above bond strength
test (the final test in this procedure) and has not failed any of the previous
tests or inspecti ons as prescribed by this procedure , the fuel tank inst allati on
shall be deemed acceptable according to the requi rements of this procedure .
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13.0 L?.B EXN1fl’IATICI’~! NO. 9 — FIPE TEST OF FURL TANKS

183.590(a) (3) and (e)
a A piece of equipment is tested un-

der the follosung conditions and proce-
dures:

(3 Fuel tanks must be tested filled
with fuel to one-fourth the capacity
marked on the tank in a fire chamber or
in an actual or simulated hull section. -

If a fuel tank is being tested in an
actual or simu lated hull sect ion , the ac-
tual or simulated huh section must be
of sufficiei~t size to contain enough hep-
tane t ;  burn for 2 2 minutes in a place
adjacent to the tank.

13.1 Test -- Fire test of fuel tanks

13.1.1 General Description - The fuel system component shall be mounted in a
fi re chanter as shown in the Test Schemati c and subjected to a fi re for 2½
minutes using heptane as the fuel. The temperature within one inch of the
component must reach 1200°F (648°C) sometime during the test. The component
shall not leak any fuel during or after the test. A fuel tank and/or
installation may be tested in an actual installed configuration or in a
simulated hull ‘section by this procedure if sO desired. In this case the (ue l
tank would be mounted in the actual or simulated hul l and subjected to a 2½ minu
fire test with no minimum temperature requirement.

13.1.2 Test Article — The test article shall Consist of a fuel tank to be
tested either in a fi re chambe r or in an actual hull or portion thereof, or
in a simulated hull section . This test procedure is applicable only to marine
fuel tanks . Tanks which are to be tested in a fi re chamber shall be instal led
in the same attitude as they would be in a typical installation In a boat.

Fue l tanks wh i ch have been qualified as indivi dual tanks using the fi re
chamber are acceptable for use in any fuel systeip , however , tanks and/or
installations which have been qualified while installed on an actual hull or
simulated hull shall be acceptable for use only on that model hull on which

they were tested.

13.1.3 Pre..Test Conditions and Assumpti ons - The fuel tank shall have success-

fully completed the static pressure test as specified in section 183.580 of

the Fuel System Standard prior to performing the fi re test In this ,.,rocedure.

13.1.4 Test Media - Shop grade compressed air shall be used for the stati c

pressure test prior to the actual fi re test. No specific analysis is requi red
although the system used should be reasonably clean and not con taminated.
Gas eous nitrogen Is preferred, however , for the static pressure test after
the f i r e, since gasoline Is present In the test system . Heptane shall be used,.
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13.2 Test flquj ~ ient an(~ Schematic

BUR’~ OFF FUMES

‘ Hull
De k

Vent
Vent

- —--
~~~~ To Safe

To Area (30 ft)

Safe Are a (,3~~~ 
Straps Straps Fuel Side

(30 ft) Fuel Tank Tank
Side

Supports Side Support

Deck Bottom
Bottom

Supports Test Fuel 
—

1 Test Fuel

Figure 2 - Simulated hull secticzi test

This test shall be perforiied on a fuel tank as it is actually installed in
a particular hull or porticil thereof , or cri a tank installed in a simulated
hull secticxl . The above illus traticxis are examples of simulated hull secticris.

TEST SGIE~~TIC P tXE~ J1~
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13.3 Test -- Fi re Test of Fuel Tank

13.3.1 This procedure shall be used to perform a fire test on marine fuel
tanks only. The tanks may be tested in a fi re chanter, in an actua l hull
or porti on thereof, or in a simulated hull section. The tank shall be tested
wi th all attachments and fi ttings as supplied by the manufacturer. Tanks
which have been tested in a fi re chamber shall be acceptable for use in any
boat installati on . Tanks which have been tested in a simulated hull as shown
in Figure 2 also shall be acceptable for use in any installation .

13.3.2 Visually inspect the component to be tested. Review the results of
the Receiving Inspection and veri fy that the component is
acceptable and ready for testing. Tanks that would obviously leak , have failed
the stati c pressure test in section 183.580 of the Fue l System Standard or do
not have a proper l abel shall be rejected.

13.3.3 Note the rated capacity of the fuel tank as indi cated on the tank label.

13.3.4 Veri fy that the fuel tank to be tested has successfully completed
the static pressure test as specified in section 183.580 of the Fuel System
Standard . If it has not been accomplished , the static pressure test shall be
completed at this time . Record whether the static pressure test was accomplishec
at this time or was accomplished previously,

13.4 Fire Chanter Test -- (See Test Schematic Figure 1)
13.4.1 Veri fy that the tank is empty (less than 1 gal. (3.8 1]).

13.4.2 Moun t and secure the fuel tank to the mounting support fixture using
two steel straps located within 3 in. (7.6 cm) of the ends of the tank.

N OTE
No straps or other binding should be used in the center
portion of the tank which would restrict or limit any
expansion of the tank duripg the test.

The tank shall be secured or suspended in such a manner that the bottom of
the tank (or lowest point) shall remain 9+1 In. (22.9+2.5 cm) above the liquid
heptane surface after the fuel tank has been filled to ¼ capaci ty wi th gasoline.

13.4.3 COnnect a hardline (copper tubing) from the tank fuel feed adapter
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to a fuel purge tank 30 ft (9.1 m) from the fire chanter. The purge tank
shall have a capacity sufficient to hold a quantity of gasoline equal to at
least ¼ the capacity of the fuel tank being tested. A shetoff valve shall
be installed In the hardline near the purge tank . Veri fy that the hand

va l ve is in the closed position . Use no sealant or lubricant on the connec-
tions or fittings located within the fi re chanter.

13.4.4 Fill the fuel tank to ¼ of its rated capacity as determined in Para-
graph 13.3.3 using any ordinary pump gasoline , Record the amount of gasoline
used a

13.4.5 Vent the fuel tank fill pipe .

13.4.6 Connect a flexible vent hose or copper tubing of proper diameter
(minimum di ameter allowed 9/16 in. I.D.) to the fuel tank vent pipe . The
hose should be long ebough to run from the tank to a safe vent area 30 ft
(9 .1 m) away from the fire chamber . At least the portion of the vent hose
which is located wi thin the fire chanter shall be constructed of high tempera-
ture fire resistant material (such as USCG Type A hose). Use no sealant or
lubricant on the connection wi thin the fi re chanter.

13.4.7 Connect a regulated air supply (K-bottle or equivalent) to the end
of the vent hose and slowly pressurize the fuel tank to 3 psig (read at the
regulator outlet supply pressure gauge). Using a leak detection solution ,
check for leakage at the fue l feed adapter connection , the vent line connec ti on
and any other areas or parts conside red to be likely leakage sources . Any
leakage found in the test equipment or connec ti ons shal l be corrected before
proceeding with the test. No leakage is allowed.

NOT E
It is imperative that all hoses and fi ttings within the
fi re chanter do no leak or fail during the test s ince
th is  may result i n erroneous tank fa i lure i ndi ca ti ons
and/or invalidate the test.

13.4.8 Positi on a fuel pan directly under the fuel tank . The pan shall be
approxima tely I to 1½ in. (3.8 cm) deep and Its perimeter shall extend 2 in.
(5.1 cm) beyond the verti cal proftctlon of the perimeter of the fuel tank being
tested.
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13.4.9 F i l l  the fuel pan with heptane to a depth sufficient to burn for
2½ minutes (approximately ½ in. [1.3 cm]). Measure the height from the
bottom of the fuel tank being tested to the liquid surface of the heptane.

This heigh t shall be 9+1 in.
(22.9+2.5 cm).

13.4.10 Posi tion two thermocouples even with the lowest point of the test
component , one on each side , wi thin 1 in. (2.5 cm) of the component , as
shown in the Test Schematic. The thermocouples shafl be capable of measuring
1200°F (648°C) at a remote station .

13.4.11 Place the high temperature glass shield or metal door in position
and se~ure it.

13.4.12 1~nrive the air supply fran the vent line and secure the end of the
vent line and fill line in a safe area 30 ft. (9.1 in) fran the fire chamber.
The line should be left open to alkM fuel tank venting during the fire test.
13.4.13 Veri fy that the system is ready for testing and that all safe ty
precautions are being observed. Two CO2 fire extinguishers or equivalent should
be ready .

CAUTION
All personnel performing this test should maintain a distance of at least 30
ft (9.1 m) between themselves and the fi re chamber and preferably 100 ft (30.5 ri
whenever possible. The person Igniting the heptane should retreat to at least
30 ft (9.1 m) ininediately after the heptane starts to burn .

13.4.14 Wtth all other personnel at a safe distance from the fire chamber ,
one person shall ignite the heptane in the fuel pan through one of the vent
holes using a 3 ft (0.9 m) torch and allow It to burn for 2½ minutes . It is
desirable to continuously record the temperatures encountered during the burn
period , however , in no case should the recording interval exceed 15 seconds .
During the 2½ minutes , one temperature indi cation of at least 1200°F (648°C)
shall be required at one of the two positions . Record the highest temperature

observe d during the test on Data Form No. 2 , Part A-8. Visually monitor the

test system to the extent possible during the burn period for any indication
of gasoline leakage . No leakage is allowed.
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NOTE
Even though leakage is observed during this part of
the test , the rest of the test shall be accomplished
to veri fy the actual point of leakage is in the fuel
tank and not part of the test setup.

13.4.15 Veri fy that there has been 2¼ minutes of burn time and then
extinguish the fire using CO2 or Halon .Do not approach the fi re chanter for
at leas t 30 seconds after extinguishin g the fi re.

Approach the chamber wi th caution and use a
portab4e CO2 or Halon fire extinguisher to extinguish any remaining f’ame .

NOTE

Due to the safe ty requirements of the test , a remote
C0~ or Halon extinguishing system will probably be
re~ui red for the prima ry system.

13.4.16 Open the shutoff va l ve to the gasoline purge tank and connect a
regulate d GN2 supply to the end of the vent line (veri fy the venting of
vaporized gasoline has almos t ceased). Seal the fill. Slowly pressurize
the fuel tank to ¼psig (read at regulator outlet supply pressure gauge).

Maintain ¼ psig and

perform a leak test on the fuel tank using a leak detection solution . There
shall be no leakage allowed from the fuel tank itself. Sending unit leakage
is permissible. Test connecti ons should not be checked. If any leakage from
the tank itself is detected , the fuel tank shall be rejected.

If no leakage is observed , the fuel

tank shall be deemed acceptable according to the requirements of this procedure

for installation in any boat.

13.4.17 Secure the test sys tem as requi red and safe the area.

13.5 Installed Test -- (See Test Schematic Figure 2)

13.5.1 When a fuel tank is to be tested in an actual hul l or porti on thereof,

or in a simulated hull section , the following initial conditions and/or modi-
ficatl ons shall be completed to meet the requirements of the test:

13.5.1.1 An actãal hul l or section of actual hull shall be positioned in a
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level configuration such that the containment of the heptane for 2½ minutes shall
not present a limi tati on or unnecessary constraint on the accomplishmen t of the
test.

13.5.1.2 A simulated hul l section shall be constructed as searly i dentical
to the actual hull configuration as possible , especially in the area of
dimensions . The fuel tank shall be mounted in the s ame manner using sim ilar
har~ iare as that of the actual installation being simulated.

13.5.1.3 A hardline (copper tubing) shall be connected to the fue l feed
adapter and run 30 ft (9.1 m) from the fuel tank to a purge tank. The purge
tank shall have a capaci ty sufficient to hold at least ¼ the capacity of
the fuel tank being tested. A shutoff va l ve shall be installed in the hard-
line near the purge tank. The hand valve should be in the closed position
initially.

13.5.1.5 The fuel tank vent line shall be extended (or replaced with another
hose) 30 ft (9.1 m) from the hull secti on to a safe area. Use only vent hose
similar to that which would be used in the actual installation wh i ch is being
simulated. Use no sealant or lubricant on any connections within the hull
secti on .

13.5.1.6 Both the f i l l  line and the vent line located wi thin the flame area
shall be routed and restrained in a manner similar to the actual tank installa-
ti on wh i ch is being simulated.

NOTE

It is required that the hose used for both the fill line and
the vent line be constructed from the same type of hose or
material that would be used in the actual isatallatlon and
that they be routed and restrained in a similar manner. Since
there is no temperature requirement for this test and the
conditi ons can vary to suc h a great ex tent, the system
( tank and lines ) shall be tested as a whole to the extent a
failure of any part would contribute to an actual failure of
the tank itself.

13.5.1.7 Approximately ½ In. (1.3 cm) of heptane must be contained under the
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fuel tank in order to complete the test. The area under the vertica l projection

of the fuel tank , therefore , mus t be sealed and made leakproof to the extent
necessary to contain the burning heptane for the required 2½ minutes. Any
means may be used to accx~iplish this, however , placement of a metal fuel pan
or fuel pans under the fuel tank is the surest method to obtain the 2½ minute

burn time .

13.5.1.8 A prelim inary leak test of the system shall be accomplished by

connecting a regulated air supply to the end of the vent hose and slowly

pressurize the fuel tank to 3 psig as read at the regulator outlet supply

pressure gauge . Using a leak detection solution , check for leakage at the
fue l feed adapte r connection , the fill hose connections , the vent line connec-
tions and any other areas or parts considered to be likely leakage sources .

Any leakage found in the test equipment or connections shall be corrected befo e
proceeding with the test. No leakage Is allowed.

If leakage is discovere d in the fuel tank itself , the tank shal l
be rejected and the test terminated.

13.5.1.9 Vent the fuel tank to 0 psig. Fill the fuel tank to ¼ of its rated

capacity as determined in Paragraph 13.3.3 using any ordinary pump gasoline .

13.5.2 Fill the sealed are a or the metal pan(s) unde r the fuel tank with
heptane to a depth sufficient to burn for 2¼ minutes (approxlmately ½ in.

(1.3 cm)).

13. 5.2.1 J~ nt~ve the ai; su~~ly fran the vent line and secure the end of the
vent line and fill line in a safe area 30 ft (9.]. in) fran t1~ fuel tank being

tested . The line shc*ild be left cçen to a]J.a., tank venting during the fire tes

13. 5.2.2 Veri fy that the system is ready for testing and that all safe ty
precautions are being observed. Two CO2 fi re extinguishers or equivalent 

shoul

be ready .
CAUTION

All personne l performing this test should mainta in a distance of at least 30

ft (9.3 m) between themselves and the fuel tank under test (preferably 100 ft

(30.5 m] wheneve r possible) . The person igniting the heptane should retreat
to 30 ft (9.1 m) inwnediatel y af ter  the hept ane starts to burn.
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13.5.2.3 With all other personnel at a safe distance from the fuel tank ,
one person shall ign i te the heptane using a 3 ft (0.9m) or longer torch .
Allow the ~eptane to burn for at least 2½ minutes. There is no minimum
temperature requirement for this test, however, the fuel tank must be
subjected to the burning heptane for at least 2½ minutes . If the test
duration of 2½ minutes was not reached , the test shall be invalid and must
be repeated unless the tank failed. In this case the fue l tank shall be
rejected.

13.5.2.4 Visual ly monitor the test system to the extent possible dur ~ the
burn peri od for any indication of gasoline leakage .

NOTE
Even though leakage is observed during this part of the
test , the rest of the test shall be conducted to verify
the actual point of ‘eakage is in the fuel tank and not
part of the test setup .

13.5.2~5 Veri fy that there has been 2½ minutes of burn time and then extinguish
the fi re using CO 2 or Halon . Do not approach the fire chanter for at least
30 seconds after the indicated temperature in the fi re chamber has dropped
below 1200°F.
Approach the tank with caution and extinguish any remaining flame with a CO2
or Halon fi re extinguisher.

NOTE
Due to the safe ty requirements of the test , a remote CO 2or Halon extinguishing system wi l l  probably be required
for the prima ry system.

13.5.2.6 Connect a regulated

~~2 
supply to the end of the vent line (verify the ventin g of vaporized gasoline

has almos t ceased). Slowly pressurize the fue l tank to ¼ psig (read at regu-
lator outlet suppl y pressure gauge )

Maintain ¼ psig and perform a leak test on the fue l tank us uig a le&
detection solution . There shall be no leakage allowe d from the fuel tank Itself .

Test connections should not be checked. If any leakage from the tank itself is
detected , the fuel tank shall be rejected.

If no leakage Is observed , the fuel tank shall be
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deemed acceptable according to the requirements of this procedure for
Installation in any model boat or series of boats having the same hull and
configuration as that tested.

13.5.2.7 Secure the test system as required and safe the area.

14.0 LAB EXAMI NATION NO. 10 -- FUEL TN~K STATIC PRESSURE TEST

183.580 Static pressure test for fue l tanks
A fuel tank Is tested by peflorTnlng

the f4llowlng procedures in the follow-
ing order:

(* F ill the tank with air or Inert gas
to the pressure marked on the tank label
under 183. 5 14 ( b )( 5)  The pressure Is
measured by a calibrated pressure gauge
with a pressure range Xiot exceed ing
three times the test pressure required by
this paragraph or by a manometer .

( b ) Examine each tank fitting and
seam for leaks using a leak detection
method other than the pressure drop
method. -

The requirements of this Lab Examination are prescribed
in secti ons 183.510(a), 183.584(a) and (f), 183.586(a)
and (g) , and 183.588(a) and (g) of the Fuel Systems
Standard.

14.1 Ap pa r a t u s  - Regulated pressure source of either air or nitrogen , manometer

and leak detection soluti on .

14.2 Test Specimens - The fuel tank (s) as received in the boat wi th all
attachments and fittings installed by the tank manufacturer on the tank(s).

14.3 Test Condition s - All openings and fittings in the tank(s) shall be
plugged and sealed prior to pressurization .

14.4 Test Procedure

14.4.1 Obtain the test pressure used for the pressure Check of the tank from
the tank namepl ate or the tank manufac turer.

14.4.2 The tank shall be attached to a regulated-pressure source of either
air or nitrogen and subjected to the test pressure . The pressure Is to be
measured by a manometer; a pressure gauge with a maximum range of no more than
three times the test pressure may be used , but a pop-off relief valve should
be used In conjunction with the pressure gauge to protect against ove r pressur-
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ization which could be hazardous .

14.4 .3 All seams , fi ttings and joints shall be tested for leakage and
the fuel tank checked for signs of permanent deformati on .

14.4.4 Determination of leakage shall be made utilizing acceptable leak
detection methods which include the use of soapy wate r or a liquid detergent
solution applied to all seams~ fittings and joints .

14.4 .5 There shall be no leakage . Another method of leak ~ tection is to
completel y submerge the pressurized tank in wate r and visual ly inspect It for
gas bubbles ove r 100% of the oute r surfaces . The test pressure must be
at least 3 psig greater than the hydrcstatic pressure of the water at the
1ci.~est part of the fuel tank being tested.
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15.0 LAB EXAM INA T ION NO. 11 -- FUEL SYSTEM STATIC PRESSURE TEST

183.582 Static pressure test for fuel systems
A fuel system is tested by performing

the following procedures In the follow-
ing order:

a Fill the portion of the system that
is between the fuel line connection at
the engine - f u e l  inlet and the fill and vent
fitting on the boat with air or inert
gas to the greater of the follow ing pres -
sures:

( 1 )  Three PSIG.
(2 One and one-half times the pres-

sure crea ted at the lowest point in the NO TEfuel system when the fill or vent line,
hev i l c w e r  in height , is filled tO The requirements of this Lab Exami-

(b ) Read the pressure The pressure is nation are prescribed in section
measured by a calibrated pressure gauge 183 542with a pre ssure range not exceeding
three times the test pressure required by
this paragraph or by a manometer. -

~c)  Wait at least five minutes and
thereafter wait one addItional minute
for each 10 gallon increment , or fr a c.
tion thereof , in the tank’ s capacity
greater than 50 gallons.

(d ) Read the pressure in accordance
with paragraph (b ) of this section. A
pressure drop measured at the end of the
time req uired by para graph (C) of this
section is due to leaka ge.

(e I f no pressure dro p Is measured by
the manometer or pres sure gauge, then
while the system rema ins pressurized ,
examine each fuel fitt ing, jo int , and ~

.

nect ion except each connect ion at fill
and vent fittings for leaks , using a leak
detect ion method other than the pres-
sure drop method.

15.1 Constraints - Prior to the start of this test the system is require d
to be at a constant a,it~ient temperature of +5°F for two hours in order to
accomplish the pressure decay test with an acceptable degree of accuracy . Due
to outside tempe rature changes which occur throughout the day , although not
requi red , it is highly desirable to perform the test inside a building where
some temperature control is available. The system shall be empty of any gasoline.

15.2 Genera l Description - The system shall be subjected to a pressure
decay test. Upon successful completion of this test, eac h component’s fittings ,
joints and connections shall be leak checked using a leak detection solution
or other suitable means capable of detecting extremely small leaks.

15.3 Test Media - Shop grade compressed air or gaseous nitrogen . No special
analysis is required. GN2 is preferred , especially if gasoline has been used
in the system prior to this test.
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154 Test Equipmen t and Materi al

Component
Find No. Title Description

1 Pressurant Supply Fuel system pressurant , may be shop grade
Bottle ‘ compressed air or nitrogen .

2 Pressure Regulator Manually controlled pressure regulator to
reduce supply bottle pressure to fuel
system test pressure .

3 Supply Valve Flow control shutoff valve for pressurant
supply.

4 Relief Valve Manually adjustable relief valve to prevent
fue l system overpressurization .

5 Pressure Supply  Pressure gauge readable to 0.25 psi incre—
Indicator liEnts or Hg maaaneter. ‘~ote : The pressure

gauge shall have a range not exceeding
- three tines the test pressure .

6 Pressure Supply Adapter to seal the fill hcs~ and provideAdapte r Assembly connectors for the pressurant supply,
pressure indic ator and relief valve .

7 Pressure Indicato r If an auxiliary ft~ l tank is installed a
pressure gauge readable to 0.25 psi or Hg
mananeter is required to be located in the
fill pipe to that tank . Note : The pressure
gauge shall have a range not exceeding
three tiires the test pressure.

15.5 Test

15.5.1 This procedure shall be used to perform a pressure test of the fuel
system afte r the entire system has been installed in a boat. It is in addition
to any pre-installation component leak tests that may have already been accom-
plished.

15.5.2 Visually inspect the entire fuel system up to and including the inlet
fi tting in the carburetor.

Known discrepancies which may be corre c ted without Invalidating the test should
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be completed at this time . Veri fy that the system has been at a reasonably
constant ambient temperature for two hours prior to the start of the test
and will remain so during the performance of the test. To accom pli sh this ,
I t  is highly desirable , although not mandatory , for the system to be In a

controlled atmosphere , such as in a building, rather than outside where the
temperature may vary quite rapidly depending on the time of day , sunshine , etc.

NOT E
When accomplishing the following test, it is highly desirable
to break into the fuel system in as few places as possible .
it is recognized , however , that due to the location or a
parti cular type of fill and vent fittings used , it may be
impossible or unreasonably di fficult to test ~the system
without breaking the system at the upper end of the f i l l
and/or vent hoses. Therefore, the test has been written
with the assumpti on that these hoses have been disconnecte d
at the boat connect end (not at the fuel tank end). If for
a particular boat or insta llation the test can reasonably
be accomplished without breaking the system at one or both
of these points , the test should be run in that manner.

15.5.3 Disocnnect the fuel feed line at the engine fuel inlet , engine installed

fuel punp or filter and install a pressure gauqe or a suitable mancineter.

15.5.4 Disconnect the fuel tank vent line at the deck fitting and plug

-the vent hose (the preferred Trethc~ is to plug the external vent fitting) .

15.5.5 Disconnect the fuel tank f i l l  line at the deck fitting and connect the

pressure supply adapter assembly to the fil l hose (the preferred n’ethcx~ is to
use a ri~ dified fill  cap for the adapter) .

- NOT E
if it is more convenient to connect the pressure supply adapter
assembly to the vent ‘lipe and plug the fill line , It is permiss-
ible to do so.

15.5.6 , 
If an auxiliary fuel tank is installed in addition to the main tank , the

fill and vent hnes on it should be capped or plugged , similar to the main tank ,
and a pressure gauge installed.

15.5.7 The pressure requi red for this test shall be the greater of the two
pressures as calle d out below :

a. Three (3) psig
b. One and one-half (1¼) times the static head pressure as deteninned

In this manner: measure the verti cal height (H) in Inches from
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the lowest point in the fuel system to the top of the fill or
the vent line , whicheve r is lower.

If the calculated pressure (0.04 x H in.)
is greater than the tank labeled pressure , stop the test.

If H is 75 in. (L9 ni) or less , use 3 psig for the test pressure
as called out in part (a) above and record this pressure on Data
Form No. 2, Part A-3. If H is greater than 75 in. ( 1.9 m), the
test pressure shal l equal .04 (H) psig.

15.5.8 Connect either an air or GN2 pressure source capab le of supplyi ng a
regulated pressure of  0 - 10 psig to the pressure supply adapter in the fill
hose. A pressure gauge or a manometer shall be connected to a tee in the
pressure supply line as close as possible tO the pressure supply adapter. A
pressure gauge shall have a range not exceeding three times the test pressure
as required by Paragraph 15.5.7. The relief valve shall be set at 1.5+0.5 psi
above the test pressure as required by Paragraph 15.5.7.

15.5.9 Veri fy that the system is configured similar to the Test Schemati c and
is ready for testing:

a. Pressure supply valve closed.
b. Pressure supply regulator fully decreased (ccw).
c. Fuel shutoff valve between main tank and any auxiliary tank ful l

open (if any).
d. Any valve between the main tank and the carburetor full open (if any)

15.5.10 Open the pressure supply valve . Slowly increase the pressure supplied
to the system by turning the regulator cw and monitoring the pressure gauge or
manometer. Increase the pressure at a rate not to exceed ½ PSi per minute
unti l the required test pressure is reached as determined by Paragraph 15.5.7 and
Indi cated on the pressure supply gauge or the manometer.

15.5.11 Maintain th4s test pressure +¼ psi for at least 5 minutes and allow
the system to stabil ize. During this period veri fy that there is no audible
leakage In the system .

NOTE
At any time during the test when leakage is detected , the
points of leakage should be noted and documented , and the
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NOTE (contd.)

system should be vented to 0 psig. If the leakage is due
entirely to the test har~iare, the leak shall be corrected
and the test rerun starting with Paragraph 15.5.9. If the
leakage is in the fuel system and determined to be caused
solely by the improper installation of a component as deter-
mi ned by the test engineer (such as a hose clamp left off
or a l oose B-nut), the installati on may be corrected to
the proper specifi cation and the test rerun starting with
Paragraph 15.5.9. Any discrepan cies shall be so documented
in the procedure .

15.5.12 Veri fy that the entire fuel system has been pressurized as evédenced
by the pressure gauge readings at the auxilia ry fuel tank , if installed , and
at the encrine fuel inlet, These gauges will not necessarily indicate the
same pressure as the pressure supply gauge and there is no requi rement for
them to do so. The engine fuel inlet pressure gauge may indicate much less
than the pressure supply gauge , depending on the anti-siphon valve installed and
the other components in the fuel feed line . Any positive indication of pressure
is acceptable.. If 0 psig is indicated , the test shall be halted until the site-
ation has been examined and the proper corrective action determined by the test
eng’teeer.

15.5.13 With the pressure supply gauge indicating the required tes t p ressure
+¼ psi and stable , close the p ressure supply valve and recor d the p ressure
indi cated. This is the initial pressure decay
reading.

15.5.14 Observe the pressure supply gauge or manometer for a period of fi ve
minutes for tanks whose fuel capacity is 50 gal. (189.3 1) or less. For tanks
over 50 gal. (189.3 1), an additional minute shall be added to the fi ve minutes
for each 10 gal. (37.9 1) increment or fracti on thereof.

Example: A 61 gal. (230.9 1) tank or a 70 gal. (265 1) tank shal l be observed
for seven (7) minutes .

At the end 0f the required time , record the pressure indicated on the pressure
supply gauge s This is ~he fima l pressure -reading.
The pressure reading shall have decreased from the init ial pressure reading

less than ¼ psi if a pressure gauge was used or less than 0.5 pn. (1.3 cm) if.
an Hg manometer was used.
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15.5.15 If the system pressure has decayed more than allowed from the initial
pressure reading, veri fy no leakage exists in the tes t har~~are using a leak
detection solution and reject the fuel system if requi red by Paragraph 15.5.11.
Otherwise , correct the prob4em and rerun the test starting wi th Paragraph
15.5.13. Document any discrepancy.

15.5.16 Perform a complete leak test of the entire fuel system using a leak
detection solution . The test shall include :

a. fue l tank (s ) and vent connecti ons , except at the hull or deck
fitting(s)

b. fuel tank(s) fuel indicator fitting
c. fue l tank (s) feed line connecti on
d. any other connection or fitting on the fuel tank(s)
e. feed line between main tank and an auxiliary tank , if installed , and

any valves or components including connections and fittings .
f. feed line between main tank and the carburetor and any valves or

components such as anti-siphon valve , shutoff valve , fuel fi l ter
and/or strainer , fuel pump including connections and fittings

g. any other line or component which is part of the fuel system.

~o leakage in the system is allowed. If leakage is detected , the fuel system
shall be rejected. If no lea kage is detected , the fuel system shall be deemed
acceptable according to the requirements of this procedure. Record whether
or not any leakage was found and the .locati on(s)

183. 520 (a) Fuel tank vent syst~~
(a ) Each fuel tank must have a vent

system that  prevents pressure ~n the tank
from exceed rng 80 percent of the pres-
sure marked on the tank label under
§ 183.514(b) (5) .

15.6 Fuel Tank Vent Test

15.6.1 lènove the plug frcin the vent line and re~~~nect the vent line to
the deck fitting.

15.6.2 Atteitpt to pressurize the system to 80% of the pressure m arked cn the
tank label.

15.6.3 If the r,ressure reac*ies 80% of the pressure marked a~ the tank label,
the vent system shall be rejected.

15.6.4 Secure the system as required. Vent the test pressure to zero (0)
psig. 1~~nove all gauges and rec,calnedt all lines and hoses disccrinected for
the test to the prcper specificati~~ .
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16.0 LAB EXAMINAT ION NO. 12 -- FUEL TAN K SHOCK TEST

183.584 Shock test

A fuel tank is tested by performing
the following procedures in the follow-
ing order:

(a) Perform the static pressure test
under I 183.580.
(b) If the tank Is non-metallic , fill it

to capacity with a gasoline that has at
least a 50 percent aromatic content .
Keep the fuel In the tank at 21 C or
higher for 30 day s piloT to testing.

(C ) Mount the tank to the platform
of an Impact test machine.

(d) Fill the tank to capacity with
wate r.

(e) Apply one of the following acceler-
ations within three inches of the center
of the horizontal mounting surface of the
tank. The duration of each vertical ac-
celeration pulse Is measured at the base
of the shock envelope.

(1) If the tank Is not labeled under
I 183.514(b) (8) for installation aft of the
half length of the boat , apply 1000 cycles
of 25g vertical accelerations at a rate of
80 cycles or less per minute. The dura-
tion of the acceleration pulse must be be-
tween six and 14 milliseconds.

(2) If the tank Is manufactured for
Installation with its center of gravity aft
of the half length of the boat, apply 1000
cycles of 15g vertical accelerations at a
rate of 80 cycles or less per minute. The
duration of the shock ~u1se must be be-
‘~“.en six and 14 milliseconds .

f )  Perform the static pressure test
under I 183.580.

16.1 General Descripti on - The fuel ±ank shall be mounted on a test fixture
similar to a typical or actual boat installation and subjected to 100 shock
cycles using a sui table shock machine . There shall be no leakage of the
fuel tank as a result of these applied shocks.

16. .1.1 Test Article - The test arti cle shall consist of a fuel tank as deliver
by the manufacturer or as removed from an actual installati on . The tank shall
Include all attachments and fittings that would normally be found in such an
installat ion ,.i. e. fuel gauge , fuel feed adapter, vent and fill pipes , etc.

16.1.2 Constraints

a. This test applies to tanks wi th a capacity of less than 25 gallons.
b. Fuel tanks which are labeled under section 183.514(b)(8) of the

Fuel System Standard “for installati on only in the aft half-length
of the boat” shall be tested for 1000 cycles of 15 g vertical
acceleration at a rate of 80 cycles per minute .

c. Other tanks shall be tested at 25 g verti cal accelerati on.
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16.1.3 Pre-Test Conditions and Assu!ptions

a. The Static Pressure Test per section 183.580 shall have been
completed successfully.

b. Personnel performing the test shall be reasonably familiar wi th
boat systems and testing practices to accomplish the procedure
without undue training required.

16.2 Test Equi pment and Schemati c

Component
Fi n d No. Title Description

1 Test Platform A flat leve l fixture on which the fuel tank is
mounted and secured. The whole assembly is then
mounted to a suitable shock machine .

2 Eye Lag Bolts A bolt used to secure the fuel tank to the test
platform.

3 Tie Down Straps Steel or equivalent straps to hold the fuel tank
in position during the test.

4 Positioning 2 x 4 board or equivalent to maintain the tank
Blocks in the proper position during the test.

5 Chocks 2 x 6 board or equi valent cut to the contour
of the tank to maintain and support the tank
in the proper positi on during the test. For
non-flat bottomed tanks only.

16.3 Test

16.3.1 This procedure shall be used to shock test metallic and non-metallic
fuel tanks of any size and capacity . Fuel tanks which have a capacity of

25 gal. (94.6 1) or larger shall not be tested.

Veri fy the applicability 0f this procedure to the tank being tested before
proceeding by filling the tank to its maximum capacity .

16.3.2 Visually inspect the fuel tank. Review the results of the Receiving
Inspection (Data Form No. 1) and verify that the component is acceptable and
ready for testing. Tanks that obviously would leak and have failed the pressure
test, or those that do not have a proper label shall be rejected.
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Stee l stro p or equivalent

3” ~ye Log
Bolt 2 2 ’  x 4” End Bloc k

~~~~~~~~~~~o r ~~~eces

Shoc k Mc:hine Platfor m

2” x 4” on
both ends ~~~~~~~~~

Eye Log Bolts
~~~~~ 3 m r i i m um  on

—
,

~ 

eac h lice

/

2” x 4~ on both
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Ch3cks ~air~toin tank
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16.3.3 Veri fy that the fuel tank to be tested has successfully completed
the stati~ pressure test. If it has not been accomplished , the pressure
test shall be completed at this time . Record whether the pressure was
accomplished previously or is being completed at this time .

16.3.4 Non-metallic fuel tanks shall be filled to capacity with a gasoline
that has at least a 50% aromati c content. ASTM Reference Fuel C meets this
requirement. There shall be no evidence that the fuel tank has beem adversely
affected by the gasoline after 30 days at ambient pressure and temperature ,
but in no case les s than a temperature of 70°F (21°C).

16.3.5 Flush or purge the fuel tank with water and/or GI’~2 after the 30 day
pre—conditioning test has been completed.

16.3.6 Veri fy that the shock machine to be used in this test has been calibrated
to the speci fied g load and duration using a duniny load similar to the fuel
tank to be tested.

16.3.7 Mount and secure the fuel tank to the platform of the impact test
macnine similar to an actual installation or similar to one of the following
typical installations. Do not remove any attachments or fittings from the tank .
Flat bottomed tanks shall be mounted on a flat platform. Tanks with other
than flat bottoms shall be mounted on chocks cut to f i t  under the ends ‘f the
tank and under the baffles , if any. See the Test Schematic for typical installa-
tions.

16.3.8 Fill the tank wi th water to at least rated capacity . Cap and/or plug the
fuel tank fill pipe and the fuel feed adapter. If a gasoline gauge is not
installed , cap this opening. Leave the fuel tank vent pipe open to the atmosphere .

16.3.9 Fuel tanks installed in the forward half-length of the boat or labeled
or Intended for use in the forward half-length of the boat ~ball be subjected

to 1000 cycles of 25 g vertical shock . Fuel tanks installed In the aft half-
length of the boat or labeled or intended for use in the aft half-length of the

boat shall be subjected to 1000 cycles of 15 g verti cal shock. When in doubt
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about a fuel tank ’s ins tallation or usage , subject the tank to 1000 cycles
of 25 g vertical shock. The durati on of the shock pulse , measured at the
base of the shook envelope , shall be 10+4 milliseconds . The shock shall be
applied at a rate of 80 cycles or less per minute . The test parameters shall
be monitored by suitable instrumentati on mounted as near to the center of
gravi ty of the fuel tank as possible.

16.3.10 The fuel tank shall be visual ly inspecte d after wach shock test has
been applied . If any ob v i ous fai lure has occur red , the fuel tank shall be
rejected.

16.3.11 If the tank shv’is no indi cati on of any leakage after 1000 shock
applications , remove the tank from the shock machine and secure the system.

16.3.12 Perform the pressure test on the fuel tank and veri fy that the tank
does not leak . If leakage is found during the test, the’tank shall be rejected.

If thé’~tank successfully
completes the pressure test, the tank shall be deemed acceptable according to
the requirements of this procedure.

17.0 LAB EXAMINAT ION NO. 13 -- FUEL TAN K PRESSURE IMPULSE TEST AND SLOSH TEST

183.586 Pressure impulse test
A f uel tank is tested by performing

the followrng procedures in the following
order: NOTE(a) Perform the static pressure test
under 1 183.580. The re~uirements of this test are(b i If the tank is non-meta llic . l~ll t
to capacit y wi th a gasoline that has at prescri bed by secti ons 183.510(d)
least a 50 percent aromatic content and (e) and 183 588(b)
Kee p the fuel in the tank at 21 C or
highe r for 30 days prior to test ing

(C)  Mount the tank on a test platform .
(d FIll the tank to capacity with

water.
(e) Cap and seal each open ing In the

tank.
(f ) APPlY 25 ,000 cycles of pressure im-

pulse at the rat e of no more than 15 Im-
pulses per minute varying from zeto to
three PSIG to r.cro inside the tank top
from a regulated source of air . Inert gas,
or water .

(g ) Perform the static pressure test
under I 183.580
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183.588 Slosh test
A fuel tank Is tested by performing the

following procedures in the following
order:

(a) Perform the static pressure test
under 1 183.580.

(b) Perform the pressure Impulse test
under I 183.586.

( c i  Secure the tank to the platform
of a tank rocker assembly.

d) Pill the tank to one-half capacity
with water.

- 
(e) Cap and seal each opening in the

tank.
(f ) Apply 500 ,000 cycles of rocking mo-

tion 15 degrees to each side of the tank
centerline at the rate of 15 to 20 cycles a
minute. The axis of rotation of the
rocker and fuel tank must be perpendic-

•~ lar to the centerline of the tank length
at a level sIx inches or less above or be-
low the tank’s bottom.

(g )  Perform the static pressure test
under I 183.580.

The requirements of this test are prescribed by
section 183.510(e).

17.1 General Description - The tank shall be subjected to a static pressure
test, if not previously accomplished , to veri fy that the tank has zero leakage .
25 ,000 pressure impulses shall be applied to the tank or unti l leakage is
observed. If the tank successfully completes the pressure impulse test, it
shall then be subjected to a slosh test for 500,000 cycles . The fuel tank
shall have no leakage as a result of these tests as determi ned by the final
static pressure test.

17.1.1 Test Article - The test article shall consist of a fuel tank as delivered
by the manufacturer or as removed from an actual installation . The tank shall
include all attachments and fittings as would normally be found in an installation
such as a fuel gauge , fuel feed adapter , vent and fill pipes , etc.

17.2 Constraints -

a. The pressure impulse test is only for fuel tanks wh i ch have a capacity
of 25 gal. (94.6 1) or more.

b. Tanks which have a capacity of 100 gal. (378.5 1) or more are required
to pass the pressure impulse and the slosh test.
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TANK SIZE

Le ss than 25 gal . (94 .6 I) 

J 

(94.6 Ito ( 378.5 I) 100 gal . (378.5 I) or more

NOT 
[ 

Pressure Impulse Test

APPLICABLE 25,000 Cycles

Slosh Test
I 500,000 Cycles

I _ _ _ _ _ _ _ _ _ _ _ _ _

17.2.1 Pre-Test Conditions and Assumptions - The Static Pressure Test per
section 183.580 shall have beem completed successfully.

17.2.2 Test Medi a - Shop grade compressed air or gaseous nitrogen . N.
special analysis is require d although the system used should be reasonably
clean and not contaminated. Gaseous nito rgen is preferred, especially if
gasoline has been used in the system prior to this test.

17.3 Test Equipment and Schematic

Component
Find No. Title Description

1 Test Platform A flat level platform for mounting the fuel tank
during the pressure impulse test.

2 Positioning Blocks One inch (2.5 cm) thick blocks or equi valent used
to raise the fill end of the tank to facilitate
adding water to the tank.

3 GN, or Air Supply Shop grade compressed air or high purity grade
Bottle

4 Pressurant Supply Flow control shutoff valve to control the aira ye 
or 

~~2 gas supply to the system .

5 Supply Pressure A pressure gauge to monitor the inlet supply GN~Gauge or air pressure to the sys tem. Range 0 - 100 p~ic

6 Regulator A hand regulator used to regulate the Inlet pressi.
to the required test level (3 pslg).
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(1) Flat Test Platform

I 

. I
\~~~~~ Test Plotf ~~m Level Unti l

1” Bloc ks Added .

thick bloc ks to ‘ .

ra ise Fill end of tank
if desired

PRESSURE IMPULSE TEST — TYPICAL LAYOUT FOR FLAT BOTTOMED TAN~

ThST SCHEMATIC PROCED’JRE
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PRESSURE IMPULSE TEST — TYPICAL LAYOUT FO~ NON-FLAT SO TOMED TANK

TEST SCHEM-~TIC PROCEDJRE
I
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3

Pu.I

Fu.i Tank ( Or Air )
Prsuur, Gags Supply

V.nt F..d 

-

.

V~nt

• _ _ _  _ _ _

Switch ‘ f 1  r —~~DC Countsr Soisnold Valv.
Paw.r
Su I

10

PRESSURE IMPULSE TEST — TYPICAL SETUP

TEST SCHEMATIC PROCEDJRE

92



- U-

(3) Optional
“lop’

2” x 4” Slac k on(
~) ftock.r both ~~~ o~d b3th and,Platform

Cante r Ii no
of Tank

bott om of P n k .

SLOSH TEST — TYPICAL LAYOuT P01 PLAT SOTTOMED TANK
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(3) Op~io.,aI
Stiop~

~~~~~~~
- • •

2 in. * 4 in.
3loc k on both iid.i and R3ck.r Platform
oth ends
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Con~onent
Find No. Title Description

7 3-Way , 2 PositIon A solenoid valve used for cycling the pressure
NC Solenoid Valve to the fuel tank . Controlled by Pressure Swi tch

(see 0 11).

8 Hand Valve A hand operated shutoff valve used to isolate
the fuel-tank from the pressure supply system.

9 Electroni c Counter A counter tied in electrically to the 3-way
Solenoid Valve such that every ti me the valve
cycles the counter registers . 25 ,000 capability.

10 DC Power Supply A DC power supply for operating the 3-way
Solenoid Valve and coix~ter.

11 Pressure Swi tch A 0-20 psig range wi th a 1.0 psig maximia~ deadband
used for controlling the pressure cycles to the
tank .

12 Relief Valve A overpressure valve used for relieving excess
pressure to the fuel tank In case a failure
occurs in the supply system. Set at 4.25+0.25
psig.

13 Pressure Gauge A gauge used for monitoring the pressure supplied
to the fuel tank during each pressure pulse.

14 Rocker Platform A flat level platform capable of having a fuel
tank mounted on It and rocking . 15° at a rate
of 15 - 20 cycles per minute.

17.4 Test

17.4.1 This procedure shall be used to perform a pressure impulse test on
fuel tanks which have a capaci ty of 25 gal . (94.6 1) or more. For fuel tanks
which have been subjected to the pressure Impulse test and have a capaci ty of
100 gal. (378.5 1) or more, an additional slosh test shall be performed as
speci fied in this procedure. Verify the applicability of this procedure to the
tank being tested before proceeding.

• 17.4.2 Visually inspect the fuel tank. Review the resu l ts of the Receiving
Inspecti on and verify that the component Is acceptable and
ready for testing. Tanks that would obviously leak , have failed the pressure
test or do not have a proper label, shall be rejected.
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17.4.3 Verify that the fuel tank to be tested has successfully completed the
stati c pressure test as speci fied in the pressure test. If It has not been
accomplished, the pressure test shall be completed at this time . Record
whether the pressure was previously accomplished or is being completed at this
time

17.4.4 Non-metallic fuel tanks shall be filled to rated capacity as specifIed
on the fuel tank label , with a gasoline that has at least a 50% aromatic content.
ASTM Refernce Fuel C meets this requirement. The fuel tank shall bear no
evidence that it has been adversely affected by the gasoline after 30 days at
antient temperature and pressure but in no case less than a temperature of
70°F (21°c),

Accomplish Paragraph 17.4.5
and terminate the test.

17.4.5 Flush and/or purge the fuel tank with water and/or after the 30
day pee-conditioning test has been completed.

17.1 Pressure Impulse Test

17.1.1 Verify that the fuel tank has a capacity of 25 gal . (94.6 1) or
more.

17.1.1 Mount and secure the fuel tank to a test platfor~ :s1m1lar to an actual
Installation or simi lar to one of the following installations. A flat bottomed
tank shall be mounted on a flat platform. Tanks with other than flat bbttome
shall be mounted on chocks cut to fit the tank contour, and located at the ends
of the tank and at the tank baffles, if any. In any of the above Installations,
the platform at the end of the tank with the fill and vent fittings may be
raised sl1~ itly to facilitate filling with water. Do not remove any attachments
or flttingssfrom the tank. See the Test Schematic for a typical Installation.

17.5.3 Fill the fuel tank with water to at least rated capacity. The fuller
the tank Is the faster the cycle rate will be. Cap or plug the tank fuel feed
adapter. If a gasoline gauge Is not installed , cap this opening. Connect~d
regulated source of air or to the tank fill pipe. Connect a calibrated
press ure gauge to the vent fill pipe to monitor the tank pressure . Connect a
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pressure relief valve into the pressure gauge line. Adjust the relief pressure
to 4.0 to 4.5 ps Ig. Record the relief valve settin g.

Also, connect a pressure switch control line into the pressure gauge
line. The PS should have a range of no more than 0 - 20 pslg with a 1.0 pslg ~~~~.

maximum deadband. The pressure supplied to the tank fill pipe shall be controlled
and cycled by a 3—way , 2 position N.C. (vent position) solenoid valve. A
counter capable of 25,000 cycles shall be tied Into the solenoid valve to record t
the nimter of cycles completed. See the Test Schematic for the setup described
above.

NOTE

This Is a typical test setup to accomplish the pressure
cycles required, but it is not the only acceptable setup
for the test. Any equivalent combination of valving and
arrangement of components can be used.

17.5.4 Vary the pressure in the fuel tank from zero psig to 3 - 3.4 psig at
a rate not to exceed 15 cycles per minute . Zero psig shall be defined for the
purposes of this test as 0.5 psig or less. The cycle Pate will vary depending
on the following conditions :

a. Supply pressure
b. Air volume in tank after water is added
c. Line sizes
d. Valve sizing , espectally the vent port
e. The actual pressure settings used

Any of the above say be varied wi thin reasonable limits to gi ve the desired
cycle rate up to the maximum of 15 cycles per minute. Record the upper and lower
pressure settings and the cycle rate at the start of the test.

17.5.5 Apply 21 000 cycles of pressure to the fuel tank. Periodically
(approximately once per hour) check the pressure and cycle conditions and adjust
the system if required to stay within the requirements. The fuel tank shall not
leak after the application of 25,000 cycles.

17.5.6 If the tank should start to leak prior to 25,000 cycles, the tank shall
be rejected. Secure
the test Setup end do not acco mplish th . slosh test .
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17.5.7 If the tank shows no indi cation of any leakage after 25,000 cycles ,
remove all the water from the tank and secure the system.

17.5.8 Perform the pressure test on the fuel tank and verify that the tank
does not leak . If leakage is found during the pressure test, the tank
sball be rejected.
Secure the test setup and do not accomplish the slosh test. If the •uel tank
successful ly completes the pressure tes t , the tank shall be deemed acceptable
according to the requi reine~its of this procedure for the Pressure Impulse Test.

Proceed to the Slosh Test.

17.6 Slosh Test

11.6.1 Veri fy that the fuel tank has a capacity of 100 gal. (378.5 1) or more.
Veri fy that the pressure impulse test portion of this procedure has been
completed successfully.

11.6.2 Mount and secure the fuel tank on a rocker platform similar to the
instal lation used for the pressure impulse test. In addi tion, wood blocks
should be mounted to the test platform at the forward and aft ends of the tank
to prevent any longitudinal moVement of the tank. Wood blocks should be mounted
to the platfo rm along the side s of the tank to prevent lateral movement. Straps
or clips may be required to prevent verti cal movement of the tank. See the list
Schematic for a typical installation.

17.6.3 Fill the tank wi th water to 50% of rated capacity.

17.6.4 Cap and/or plug the fuel tank fill pipe , the fuel tank vent pipe, and
the fuel feed idapter. If a gasoline gauge is not installed, cap - this opening.

17.6.5 Apply 500,000 cycles of rocking motion 15 degrees to each side of the tank
centerline at a rate of 15 to 20 cycles per minute (one cycle equals 30 degrees
of motion). The axis of rotation of the fuel tank shall be perpendicul ar to
the centerline of the tank length at a level wi thin six in. (15.2 cm) above 

-

or below the bottom of the tank. See the Test Schematic for a view of the
rotation required. Record the cycles per minute and locate the axi s of rotati on.

17.6.6 If the fuel tank should start to leak prior to the completion of
500,000 cycles , the tank shall be reje cted.
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Secure the test setup and terminate the test.

17.6.7 If the tank shows no indi cation of any leakage after 500,000 cycles ,
remove all the water from the tank and secure the system.

17.6.8 Perform the pressure test on the fuel tank and verify that the tank
did not leak. If leakage is found during the pressure test, the tank shall be ‘

rejected. If the
fuel tank successfully passes the pressure test, the tank shall be deemed accept-
able according to the requirements of this procedure for both the Pressure

Impulse Test and the Slosh Test.

17.6.9 Secure the test setup.

18.0 LAB EXAMINATION NO. 14 -- FIRE TEST OF FUEL SYSTEM COMPONENTS
163.590 Fire Test

(a) A piece of equipment is tested un- (d) If the component is being tested
der the foUowlng conditions and proce- us Installed on an engine. heptane suf-
dun,: ficlent to burn 2½ mInutes must be

(1) Fuel stop valves, ~U$CO Type A poured over the component and allowed
hoses, clips, straps, and hose clamps aye to run into a flat bottomed pan under
tested In a fire chamber. the engine . The pan must be large

(2) Fuel filters, stralners,and p)~Jfl~5 enough to permit the perimeter of the
are tested In a fire chamber top surface of the heptane to extend be-

or as installed on the engine. yond the vertical projection of the pe-
(3) Fuel tanks must be tested sled rt’neter of the engine .

with fuel to one-fourth the capacity ~~~ If a fuel tank is being tested In an
marked on the tank in a fire chamber or actua l or simulated hull section , the ac-
In an actual or simulated hull s tlrn) . tual or simulated hull section must be

(b) Each fire test is conducted with of suflicient size to contain enough hep-
free burning heptane and the component tane to burn for 2 ’2 minta tel in a place
must be subjected to a flame for 2½ adJacent to the tank
minutes.

(C) If the component ii tested in a
fire chamber—

(I The temperature within one inch
of the component must be at least 64~~C
sometime during the 2’,~ minute test;

(2) The surface of the heptane must
be eight to 10 Inches below the compo-
nent being tested ; and

(3 The heptane must be in a con-
tainer that Is large enough to permit the
perimeter of the top surface of thc hep-
tane to extend beyond the vertical pro-
j ection of the perimeter of the compo-
nent being tested.
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NOTE
The requi rements of this Lab Exam ina tion are prescr ibed
by sections 183.510(b), 183.524(c), 183.526(a), 183.528(b),
183.532(b) and 18.3.534.

18.1 Genera l Description - The fuel sys tem component shall be mounted in a
fi re chamber as show n in the Test Schematic and subj ected to a 2½ minute fi re
us i n g  heptane ~s the fuel. The component shall not leak any fuel during or
after the test, except as a11c~ed in ~183.534. 

)~n entire f~~ 1 system or

individual a~ipcrients may be tested in an installed ccnfiguration by this

procedure if desired. In this case the xr’pcz’lent(s) would be ri’ounted cxi an

enc~ine and subjected to a 2 1/2 minute fire.

18.1.1 Test Article - The test article shall consist of either an individual
fuel sys tem component to be tested in a fi re chamber , or a component(s) mounted
on an engine similar to an actual installation . This procedure is applicable
to fuel strainers , fuel fi lters , fuel pumps , Type A ft~l hose

and any other component not specified in the Test
Procedures, Indivi dual components tested in a fire chanter shall be installed
similar to a typical installati on in a boat.

18.1.2 Constraints - Components which have been qualified as indivi dual compon-
ents using the fire chamber are acceptable for use in any fuel system, however,
components and/or systems wh i ch have been qualified while installed on an actial
engine shall be acceptable for use only on that model engine on which they were
tested.

18.2 Test Egu~pment and Material

Component
Find No. T it le Descr iption

1 Metal Snield 16 gauge sheet metal housing 36 in. x 48 in. x
(Fire Chamber) 42 In. (0.9 m x 1.2 m x 1.2 m) wi th one end open.

This protects the test m i t  from the environmental
elements.

2 Test Viewing Cover High temperature glass approximately 42 In. x
54 in. x O.25 in. (1.lmx 1.4mxO.6cm) used as
fourth side of metal shield. Should be capable

• of completely seal ing off this side and with-• standing approximately 1600°F (871°C).
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Component
Find No. Title Description

3 Fuel Pan Sheet metal pan approxlmate iy !3.5 In. x 14 In. x
1.5 in. (0.2 m x 0.4 in x 3.8 cm) for hélding
fuel in metal shield. Sides of pan should be
outside perimeter of test component.

4 Thermocouple The rmocouple with remotely readable temperature
indicator for temperatures to 2000°F ( 1093°C)
(Two required). The thermocouple shall be an
open tip chromel-alume l thermocouple probe with
bare thermocouple tip with stainless steel tubing
and fo rmi ca insulation . The thermocouple wi re
size shall be smaller than 22 gauge .

5 Fi.~el Tank Holding tank for fuel to be passed through test
units .

6 Shutoff Valve Fue l tank shutoff. Note : This may be an integra l
part of the fuel tank , it is not mandatory that
it be installed , howeve r , I t  is recomended a~a safety precaution .

7 3-Way Fuel Valve Three-way , two-position valve for supplying fue l
to the test component and then venting test
component fuel ~li~ line to atmosphere .

8 Discharge Valve Fuel discharge shutoff valve to verif y the test
component is filled with fuel and then stop
fuel flow through the discharge line .

9 Receiving Pan Open top pan to collect the fuel flowed through
the test component.

18.3 Test

18.3.1 This procedure shall be used to perform a fi re test on fuel system
components , such as but not limi ted to , fuel stra iners , fuel pumps ,
fuel f i lters , and any other components specified in section 183.590. The three

fuel system components i dentified above may be tested either in a fi re chamber

or as ins talled on the engine.

18.3.2 Visually inspect the component to be tested. Review the results of

the Receiving Inspection ~nd veri fy that the component is

acceptable and ready for testing.

18.3.3 Verify the applicability of this procedure to the component being tested

before proceeding.
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18.3.4 Fire Chamber Test

18.3.4.1 Mount and secure the component In a fire chanter as shown In the
Test Sch.matic, Paragraph 18.2, and similar to a typical boat installati on.
Connect an inlet and outlet copper line to the component.

18.3.4.2 Connect the other end of the inlet line to a 3-way , 2-position valve
and fuel supply tank as shown in the Test Schematic.

NOTE
Although a 3—way valve has been shown in the Test Schematic ,
any equivalent combination of valves may be used to accomplish
the same result.

18.3.4.3 Connect the outlet line to a shutoff valve over a receiving tank as
shown in the Test Schematic (not applicable to carburetors).

18.3.4.4 Position an 8½ in. x 14 in. x 1½ in. (21.6 cm x 35.6 cm x 3.8 cm)
(approximate) fuel pan di rectly unde r the test component. The bottom of the
test component shall be 9+1 in. (22.9+2.5 cm) above the liquid surface of
the fuel. The perimeter of the fuel pan shall extend beyond the vertical
projection of the perimeter of the component being tested.

18.3.4.5 Two thermocouples shal l be positioned even wi th the lowest point of
the test component, one on each side , wi thin one inch (2.5 cm) of the component,
as shown in the Test Schematic. The thermocouple shall be capable Of measuring
1200°F (648°C) at a remote station .

18.3.4.6 With all control valves in the losed position , fill the fuel supply
tank with a qDanti ty of pump gasoline (regular) sufficient to fill the test
system (approximately 2 or 3 gal . (7.6 or 11.4 1)). Closed position for the
3-way valve is in the vent position .

18.3.4.7 Open the tank shutoff valve , the 3-way valve , and the discharge shutoff
valve and allow a sufficient amount of gasoline to flow through the test setup
to insure the system has been bled of all air and that the tes t component Is
filled wi th gasoline. Some components may have to be electrtcally or mechanically
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operated momentar ily to accomplish this.

18.3.4.8 With the system full of gasoline close the discharge shutoff valve
and perform a visual leak check of the system. There shall be no leakage of
gasoline. Then close (vent posi tion) the 3—way supply valve . In this position
the fuel supply tank is Isolated and the test component is vented to the
atmosphere.

18.3.4.9 Remove the fuel pan from the fire chamber and fill it wi th technical
grade of better heptane to a depth sufficient to burn for at èeast 2½ m m .  (approx-
imately ½ in . (1.3 an)). Carefully replace the fuel pan (no spillage allowed)
back into the fire chamber in the proper position . Measure the height from the
bottom of the test component to the liqui d sur(ace

This height shall be 9+1 in. (22.9+2.5 cm).

18.3.4.10 Veri fy that the system is ready for the test and that all safety
precuatlons are in effect. A CO2 fire extinguisher or equivalent should be
ready.

18.3.4.11 Place the Pyrex glass shield into position and secure it.

18.3.4.12 WIth all personnel at a safe distance from the fire chanter, Ignite
the heptane in the fuel pan through one of the vent holes using a three foot
(0.9 m) torch and allow it to burn for 2½ m m .  It is desirable to contimeally
record the temperatures encountered during the burn period, however, in no case
shoul d the recording interval exceed fi ve seconds . During the 2½ mm ., one
temperature indicati on of at least 1200°F (648°C) shall be required at one of

the two positions. Reco~d ,tbe h%gL~eet temperature observed during the test
L’lsually monitor the test system during the burn

period for any indication of gasoline leakage. No leakage is allowed.

NOTE
Even though leakage Is observed during this part of
the •est, the rest of the test shall be accomplished
to veri fy the actual point of leakage is in the corn-
ponent and not part of the test setup.

18.3.4.13 Afte r 2½ m m .  of burn time , extinguish the fire with CO2 or other
suitable means. Do not disturb the test component or discharge the CO2 di rectly
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on the component.

18.3.4.14 Invnediately after the fire has been extinguished , open the
discharge shutoff valve and then the 3-way supply valve . Gasoline may not
flow from the discharge part Inunedl ately, depending on the component being
tested, the temperature and the degradation resulting from the fire. Close
the discharge shutoff valve after there is a steady flow of gasoline. Leave
the 3-way supply valve open and verify that the level of gasoline in the fuel
supply tank is 36~1 in. (91+2.5 cm) above the inlet line to the fi re chanter.
Add pump gasoline (regular) as necessary .

18.3.4.15 Perform a visual check of the test component and the Inlet fittings .
There shall be no leakage of gasoline. If any indi cation of leakage is observed ,
the test component shall be rejected.

If no leakage is observed , the test component shall be deemed
acceptable according to the requirements of this procedure.

NOTE
A leakage of 5 oz. in 2¼ minutes is allowed from the fuel
pump , f i lter , strainer and fuel line combined.

18.3.4.16 Secure the test system as required and safe the area.

18.345 Installed Test

18.3.5.1 fuel pumps , fuel filters and fuel strainers may be tested
as installed on the engine , either singularly or all at the same time.

18.3.5.2 PosItion the engine in a level position In a container. The container
shall be large enough to permit the perimeter of the top surface of the heptane

• to extend beyond the vertical projbetion of the perimeter of the engine.

18.3.5.3 Verify that the component (or components) to be tested is full of
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gasoline. The system may have to be operated momentari ly to accomplish this

18.3.5.4 Remove , de-energize or disconnect all potential sources of ignition
(fuel and electri cal) .

CAIJT I ON
Verify that all safety requirements are iflf’effect before proceeding.

18.3.5.5 Pour a quantity of heptane sufficient to burn for 2½ m m .  over the . -

components to be tested wi th the excess being caught in the container under
the engine. In addition , the quantity shall be sufficient to cover the entire
bottom area of the container for the entire test. To meet this requirement,
the container bottom should be as flat and level as possible.

18.3.5.6 The heptane shall be ignited at a4l locations and allowed to burb
for 2½ minutes. Visually monitor the test system during the burn period for
any indication of gasoline leakage . No leakage is allowed.

Extinguish the fire with CO2 or other
suitable means. There is no minimum temperature requirement for this test.

• 18.3.5.7 Perform a visual leak check of the test component(s) as soon as the
fire has been extinguished. There shall be no leakage of gasoline . If any
Indi cation of leakage is observed, the test component shall be rejected.

If no leakage is

observed, check for leak In accordance wi th Paragraph 18.3.4.14.

18.3.5.8 Secure the test system as required and safe the area.
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19.0 FIELD/VISUAL EXAMINAT ION NO. 1 -- PROHIBITE D TN~K MATERIAL

183.512 Fuel tanks: prohibited materials
(s) A fuel tank must not be con

structd from tenieplate.
(b) Unlass It has an inorganic sacri-

flc$al geivanic canting on the Inside and
outsIde at the tank , a fuel tank must not
be constructed from black Iran or csr-
ban steel

(c~ A fuel tank encaaed In cellular
plastic or In flber raint arced plastic must
not be constructed from a ferrous alloy-

19.1 The correct tank material should be shown on the tank label Ip accordance
wi th the requi rements of secti on 183.514.

19.1.1 If this informati on is not present, the tank is not in compliance .

19.1.2 The identi fication of some tanks made of copper, galvanized steel ,

sta inless steel , alianiniin and reinforced fiberglass may be obvious by visual
Inspecti on.

19.2 Apparatus - Magnet , knife , alkaline cleaner , emuhion or solvent cleaner ,
isopro~yl alcohol , silve r ni trate AgNO3 solution (200 g dissolved in distilled
water and di luted to one liter with distilled water).

19.3 Test Specimens - The fuel tank(s) as received in the boat.

19.4 Test Procedure

19.4.1 Tanks with unknown materials will be tested as follows:

19.4.2 Determine whether the material of construction of the tank Is ferrous
by determining whether the material is attracted to a magnet. If not, no
further testing of the material is required.

19.4.3 If the material is attracted to a magnet, then prepare the area of
the tank’s surface to be tested. An area of at least 2 sq. in. is required.

19.4.3.1 Grease, oil , lubri cants and paints or coatings shall be remoVed by
alkaline cleaners, emulsion or solvent cleaners or othev suitab4e means prior

-
. to applying the reagent soluti on. Care must be taken to assure that the plating

Itself is not removed by abrasion or chemi cal reactions with the cleaners,

19.4.3.2 The specimen surface area shall be cleaned by washing with solvent

naptha or another suitable solvent, then with alcohol and then dried thoroughly.
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19.4.3.3 Remove a few scrapings from the cleaned sj rface . Care must be
taken so that the coating on the material , if any, is not completely scrape d
through and into the base material. Determine whether the scrapings are
attracted to a Magnet. If so , the material is not considered acceptable.
19.4.4 If the scrapings are not attracte d to a magnet , then determine whether
the coating is a lead-tin alloy.

19.4.4.1 The specimen surface area shall be held approximately level so that
the drops of the reagent will not flow. NOTE : Use saution when handling
silve r nitrate since it is a poisonous irritant.

19.4.4.2 Place three or four drops of the silve r nitrate solution on the
prepared surface and allow it to stand”for three minutes. At the end of
three minutes , flush the surface with water, but do iiot wipe the surface. The
presence of a lead-tin alloy is Indi cated by dark spotting on the surface where
silve r nitrate came into contact with it.

19.5 If there ‘Is no spotting, then the coating Is considered acceptable and,
therefore the material of construction is considered acceptable.

20.0 FIELD/VISUAL EXAMINATION NO. 2 -- LABEL ON TANK

183.514 Fuel tanks: labels
(i) Each fuel tank must have a label

that meeta the requirements of ilara-
graphs (b) through 

- 
d) of this section.

(b) Each label required by paragraph
(a) of this section must contain the fol-
lowing information:

(1) Fuel tank manufacturer’s name
(or logo) and address.

(2 ) Month (or lot number ) and year
of manufacture.

(3) CapacIty In U.S. gallons.
(4) MaterIal of construction.
(5) The pressure the tank Is designed

to withstand without leaking.
(1 Model number. If applicable.
(7) The statement. “This tank has

been tested isoder 33 CP’R 1*3.5*0.”
(I) If the tank is tested under ~1l3.-

5*4 at less than 255 vertIcal accelerations
the statement . “Must be Installed itt of
the boat’s half length.”

(C) Each letter and each number on a
label must—

Cl) Se at least ,‘, Inch high and
(2) Contrast with the basic color of

the lab.) or be embossed on the label.
(d) Each label must—
(1) Withstand the combined effects ofexposure to water, oil, salt spray, direct

sun light, heat, cold. and wear expected
In normal operation of the boat, without
less of legibility; and

(2) ResIst siforta to remove or sitS?
the information on the label without
~~ving some obvious sIgn of such efforts.

1OR
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20.1 Test - Self Explanatory

21.0 FIELD/VISUAL EXAMINATION NO. 3 —- TN~K OPENINGS

183.518 Fuel tank opening
Each opening Into the fuel tank must

be at or above the topmost surface of the
tank.

21.1 Test - Self Explanato ry
NOTE

A spud welded to the side of the tank is acceptable
as long as the top opening of the spud is above the
top of the tank.

22.0 FIELD/VISUAL EXAMINATION NO. 4 —- ELECTRIC FUEL PUMP

183.524(b) Fuel pumps
(b Each electrically operated fuel

pump must not operate except when the
engine is operating or when the engIne
Is started.

22.1 Test - See Lab Examinati on No. 4 (Paragraph 8.0)

23.0 FIELD/VISUAL EXAMINATION NO. S -- FUEL STOP VALVE
183.528(a) Fuel stop valves

(a) Each electrically operated fuel stop
‘valve In a fuel line between the fuel tank
and the engine must—

(lb Open electrically only when the Ig-
nition switch Is on; and

(2) Operate manually.

23. 1 Test - See Lab Examination No. 6 (Paragraph 10.0)

24.0 FIELD7VISUAL EXAMINATION NO. 6 -- HOSE INSTALLATION ON SPUDS

183.530 Spud1 pj,pe and hose fitting configuration
Except when used for a tank fill line.

each spud, pipe, or hose fltting used with
hose clamps must have—

(a) A bss.d;
(b) A flare;or
(C) A serIis of annuIar groo~ss or ser.~rations no less than 0.015 Inches deep.

except a continuous helical thNad. iniurl.
or m’oove.
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24.1 Test - Self Explanatory

25.0 FIELD/VISUAL EXAMINATION NO. 7 —- CLIPS , STRAP S - WI DTH, CORROSION

183.532 Clj ps, straps, and hose clamps
(a) Esch clip. strap, and hose clamp

must—
(l Sr mad. froa~ a corTuslon resistant

material; and
(2) Not cut or abrad, the fuel line.

-(b) Wbsfl testedunder $ 153.UO,adlip,
strap, or ho.. clamp must not aspirate
under a one pound tensile force.

(c The minimum mins.l band width
of a hose clamp is determined under
Table 7 by the outside dlamster of the
hose.

25.1 Test

TABLE 7

Outside hose diamete r Minimum nominal clamp
(Inches) band wi dth (inches )

Less than l/16 1/4

7/16 to 13/16 5/16

Greater than 13/16 1/2

NOTE
Clips , straps and hose c lamps cannot be made of untreated
carbon steel Suitable materials
are stainless steel , galvanic al ly p iated steel , plasti c
sealed stee l , non-ferrous metals and p1s~t i cs .

26.0 FIELD/VISUAL EXAMINATION NO. 8 -- SEALS NID GASKETS

183.536(e) Seals and gaske ts in fuel f i lters and strainers

(a) Each gasket audseal usedinafuel
filter and strainer must form an unsplit
niw . - .

26.1 Test - See Lab Examination No. 7 (Paragraph 11.0)
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27.0 FIELD/VISUAL EXAMINATION NO. 9 -- FUEL LINE MATERIAL
183.538 Metallic fuel line materials

Each metallic fuel line connecting the
fuel tank with the fuel Inlet connection
on the engine must—

(a) be made of seamless annealed cop-
.per. nickel copper, or copper-nickel ; and

(b) except. for corrugated flexible fuel
line, have & minimum wall thickness of -

O.O2~ Inches. -

27.1 Test

27.1.1 The fuel tank vent lines and fuel distribution lines are inspected by
Visual Examinati ons If any doubt exists as to the line material.

27.2 Apparatus - Fume hood vented to the atmosphere and a beaker of nitric
aci d, HNO3 (200 ml).

27.3 Test Specimens - One inch long segments of the metal fuel vent and
distribution lines as installed in the boat.

27.4 Test Conditions - Observe all necessary safety precautions , particularly
relative to adequate ventilation .

27.5 Procedure

27.5.1 Copper can usually be identified by its redd1sh-brown~color.

27.5.1.1 If In doubt, place a magnet on the line. It should not be attracted
by the copper line.

27.5.1.2 If it is attracted, it may be a copper plated steel line . This
can also be confi rmed by filing the surface to expose the material .

27.5.1.3 If it is not attracted by a magnet , it may be copper plated non-
ferrous metal.

27.5.2 Nickel-copper and copper-ni ckel are not attracted by a magnet.

27.5. 3 Most types of stainless steel are not attracted by a magnet.

27.5. 4 Aluminum is not attracted by a magnet.

27.5. 5 As a proof test , cut out a one inch secti on of the line in question
to be used as a specimen .

27.5.5.1 Place the specimen in a solution of 200 ml of nitric acid mixed wi th
10 ml of water.

_______ _______ 
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CAUT I ON

The beaker of nitri c aci d must be placed in a fume hood
to avoi d breathing the fumes.

27.5.5.2 If the material is ni ckel-copper or copper-nickel , the solution
of nitri c acid and water will turn a blue-green color and will give off

brownish color fu ss. If the material is copper, the solution will turn to

a blue color. This will take place within 30 seconds.

27.5.5.2.1 The solution will show evi dence of eating away at the specimen

wi thin one minute and will show definite damage within 15 mInutes .

27.5.5.3 If the specimen is stainless steel , p lated steel or aluminum, It

will not be affected by the solution nor will the solution change color.
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28.0 FIELD/VISUAL EXAMINATION NO. 10 -- HOSE-- IDENTIFICATION

183.540 Hoses: identification
(a) Each USCO Type A” hose and

each “UOCO Type B” hose must be 1dm -
lifled by the manufacturer by a marking
on the hose itself . If the complete text of
the marking Is not on a section of hose.
the bait manufacturer must attach a tag
that meets the requirements of para-
graphs (b and c of this section.

(b) Each marking and tag must
contain the following Information in
Eaglish:

(1) The statement “USCO TYPE (In-
sert A or B HO8E.

(2) The year In which the hose was
manufactured.

(3 The manufactureT’s name Or reg-
istered trademark.

(C) Each character must be block
capital letters and numerals that are at
least one-eighth Inch high.

(d) Each marking must be permanent.
legible, and on the outside of th, hose
at Intervals of 12 inches or less.

28.1 left - Sel f Explanatory

29.0 FIELD/VISUAL EXAMINATION NO. 11 -- TNILK INSTPLLATION

183.550 Fuel tanks: installati on
(a) Each fuel tank must not be in-

with any bait structure or
mounted on an engine.

(b) Each fuel tank must not move at
thc~ mounUng surface more than one-
fourth Inch in any direction.

(c) Each fuel tank must not support
a deck , bulkhead, or other structural

- component.
(d) Water must drain from the sur-

f ace of each metallIc fuel tank when the
boat Is in Its static floating position.(e) Each fuel tank support, chock, or
strap, that Is not Integral with a metallic
fuel tank must be insulated from the
tank surface by a nonmolsture absorbing
material .

(1) Cellular- plastic must not be the
• sole support for a metallic fuel tank.

- (g If cellular plastic I. the sole sup-
port of a non-metallic fuel tank, the
ceUular plastic must mist the require-
ments of I 123.516 (b) Cr (C)

(h) Each fuel tank labeled under
I l$3.514(b (1 for installation aft of the
boat’s half length must be Installed with
Its center of gTsvlty aft pf the boat’s half
length.
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29.1 Tes t - See Lab Examination No. 8 (Paragraph 12.0)

30.0 FIELD/VISUAL EXAMINAT ION NO. 12 -- ACCESSIBILITY OF ENCASED TAN K FITTINGS

183.554 Fi ttings, points and connections
Each fuel system fitting, joint. and

connection must be arransed so that It
can be reached for Inspection, removal,
or maintenance without removal of per-
manent boat structure.

30.1 Test

30,2 Access to fi ttings , joints and connections has to be gained by using
normal hand tools. Glassed in panels or glued in carpets do not provide
accessibility . A floor hatch which ‘Is screwed in place is acceptable even
If a sealant has been used in the seam between the hatch and the floor,

31.0 FIELD/VISUAL EXAMINATION NO. 13 -- DRAIN PLUGS IN FUEL SYSTEM

183.556 Plugs and fittings
(a) A fuel lystem must not have a fit-

ting I or draining fuel.
(b) A plug used to service the fuel fil-

ter or strainer must have a tapered pipe-
thread or be a screw type fitted with a
locking device other than a split lock
washer.

31.1 Test - Self Explanatory

32.0 FIELD/VISUAL EXAMINATION NO, 14 -- HOSES (A or B) AND CONNECTIONS

183. 558
(a) Each hose between the fuel pump (c) Each hose must be secured by.—

and the carburetor must be “USCO Type (1) A swaged sleeve;
A” hose. (2) A sleeve and threaded insert ; or

(b) Each hose used for a vent line or (3) A hose clamp.
fill line and each hose from the fuel tank (d) The InsIde diameter of a hose
to the fuel Inlet connection on the en- must not exceed the actual minor outsidegine must be— diameter of the connecting spud , pipe.

(1 “UaCO Type A” hose; or or fitting by mom than the distance
(2) “UfiCO Type A” or “USCO Type shown In Table s.

B” hose . If no more than five ounces of Tsa~,i 5
fuel is discharged in 2’~ minutes when— 

~~. ~~~~~ diameter of(i) The hose Is severed at the point the bou must not
where maximum drainage of fuel would exceed the minor
occur if minor outside di- outsid, diamite~ of

(it) The boat is In It~ static floating
POSittib. 521d 

- pipe, or atung by more than the 101-
• (IU) The fuel system is filled to the I.— towing distance-

Sapscjty marked on the tank label under 14. than %tn :: 0 030 in.
I - Orsawr than i in,. 0.005 in.
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32.1 Test - Self Explanatory

NOT E
The discharge is measured by ~.itting the f~~1 hose
and s~~porting the cut ends at their original positicri -

33.0 FIELD/VIS UAL EXAMINATION NO. 15 -- CLAMPS - INSTALLATION
183.560 Hose clamps: insta llation

Each hose clamp on a hose from the
fuel tank to the fuel inlet connection on
the engine, a hose between the fuel pump
and the carburetor, or a vent line must—

(a Be used with hose dealgned for
clamps

(b Be at least one clamp width from
the hose end:

(C) Be beyond the bead, flare, or over
the serrations of the mating spud, pipe ,
or hose fitting: and

(dl Not depend solely on the spring
tension of the clamp for compressive
force.

33.1 Test — Self Explanatory

34.0 FIELD/VISUAL EXAMINATION NO. 16 -- METALLIC FUEL LINE TO ENGINE

183.E~62 Metallic fuel lines
(a Each metallic fuel line that Is

mounted to the boat structure must be
connected to the engine by a flexible fuel
line

(b) Esch metallic fuel line must be
attached to the boat’s structure within
four inches of its connection to a flexible
fuel hne

34 ,1 Test - Self Explanatory

NOT E

A solid line forming a loop is not conside red flexible.

35.0 FIELD/VISUAL EXAMINATION NO. 17 -- FILL HOSE CONNECTION

183.564 Fuel tank fill system
(a) Each fuel fill opening must be 10- (C~ Each hose clamp In the tank fill

cated so that a gasolin e overflow of up system must be used with a hose designed
to five gallons per minute for at least for clam ps.
five seconds will not enter the boat when (dl Hose clamps used In the tank fill
the boat Is in its stat ic floating position, system must—

(b i Each hose In the tank fill system ( I)  Have a minim um nominal band
must be secured to a pipe, spud, or hose width of at least one-half inch; end
fl tt rng by— 2) Be over the hose and the spud.

(I) A swaged sleeve ; pipe , or hose fi ttin g and not less than
(2 A sleeve and threaded Insert ; or one-half Inch from the end of the hose.
(3) Two adj acent metallic hose clamps

that do not depend so lely on the spring
tension ~ thi clamps for compress ive
force.
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35.1 Test - See Lab ~.xamlnation No. 3 (Paragraph 7.0)

36.0 FIELD/VISUAL E XAMINAT ION NO. 18 -- FUEL PUMP - LOCATION

183,566 Fuel pumps: placement
Each fuel pum p must be on the engine

It serves or wIthin 12 Inches of the en-
gine , unless it Is a fuel pump used to
transfer fuel between tanks.

36.1 Test - Measure 12 inches in a strai ght line between the pump and any
part of the engine or an accessory that comes with the engine .

37 .0 FIELD/VISUAL EXAMINATION NO. 19 -- PJiTI-SIPHON PROTECTION
183.568 Anti-siphon protection

Each fuel line from the fuel tank to
the fuel Inlet connect ion on the car-
buretor must—

(a Be above the level of the tank top;
Or

(b Have an enti-sipho~ device or an
electrically operated fuel stop valve—

i~ at the tank wIthdrawal fitting: or
Ii installed so the line from the fuel

tank is above the top of the tank.

37.1 Test

37.1.1 Determine by visual Inspection whether there is an anti-siphon valve
or an electri cally operated stop valve at the feed connection of the fuel tank
or whether all parts of the feed lines or the line between the tank and valve
are above the fuel tank top .

37.2 ThIs test wil l  determine whether the anti-siphon va lve closes when
there is no fue l pump suction and when there is a break in the fuel distribution
line,

37.3 Determl he where a hole in the line would siphon out the maximum amount
of fuel from the fuel tank if slphontn g could occur.

37.4 Apparatus - The fuel system as Installed In the boat.

37.5 Test Specimen - The anti-siphon valve as installed In the boat.

37.6 Test Conditions - Boat to be In normal stat ic floating position (see
Paragraph 7.1.4) and not located in an enclosure .

— ~~. - 

116 

-



THIS PAGr:E IS BEST QUALITY PR&CTICABLL
P’ROM cOPY F1JkW1SH~~ 10 DDC ,..._,. .,—

37.7 Procedure

37.7.1 Fill the fue l feed line from the tank to the carbure tor w ith fuel.

37. 7.2 Fifl the tank to the top of the vent spud of the tank .

37.7 ,3 Disconnect or sever the fue l feed line at its “worst case ’ l ocation
(see Paragraph 37.3 ) .

37.7. 4 Contain and measure the amount of all fue l that runs out of the break
in  the l i n e .

37.7.4.1 The only accept eble fuel flow allowance is that amount equal to
that contained in the line downstream from the anti-siphon va lve .

38.0 FIELD/VISUAL EXAMINATION NO. 20 — -  FUE L FILTER - INDEPENDENT SUPPORT

183.570 _Fuel fi lters and strainers : installa tion
Each fuel filter and stra iner must be

su pported on the engine or boat struc-
ture Independent from its fuel Line con-
nections . unless the fuel filter or strainer
is Inside a fuel tank .

38.1 Test - Self Explanatory

39.0 FIELD/VISUAL EXAMINATION NO. 21 -- GROUNDING - TAN K FILL

183.572 Grounding
Each metallic component of the fuel

fil l system and fuel 1*nk which is in con-
tact with fuel must be statically grounded
co that the resistance between the
ground and each metallic component of
t h e  fuel fill system and fuel tank is less
than loO ohms.

39.1 Test - Self Explanatory
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5 383.516 (Amendedl
3. SectIon 183.516 ii amended by add-

ing the word ‘metallic” before the word5 S.C

- ‘fuel tanks ” in the second line of parft - 153.670 Pus) 631ST. and .iala.i ’: taltefla-
tton.graph (b) and in the second line of pars- 

~~graph (C).

ise 1*0 •tauc pr.slun test tar ?u.3 tank.
153.8*2 53atlc prIssult lilt tot ftml sy’-

§ 183.520 (Am ended j tIm.
113 664 Sbock last

4. SectIon 183 520 is amended by addIng 253 846 PreaauT, Impulse $ t
the word “vent” before the word “sys - 1*3.683 sio.a sast
terns” in the section tiUe. 1*3.690 Pitt ISSt

5. By revising ~ 183.524(c) to read a~ *vrs~~rrv ’ 44 USC 1464 . 49 C?R 144
follows: (n)(1).
§ 183.521 l’uel pumps. Subpart ,3.—FueI Systems

‘ . • • OzxIaai.
(C) 11 tested under 6 183 590, each fuel

pump, as installed in the boat, must not 5 l83 SO~ Api4icahllit ~.
leak more than five ounces of fuel in ~~ This subpart applies to all boats
2’~ minutes , thcl~s1ve of leaks from fuel that have gasolIn e engines . except Out-
line , fuel filter and strainer board engines, for electrical generation

5 *83.526 (Amr ~ dedJ Or mechanical power to. prop ~3slon
(b) The sections in th is subpart are

6. By deleting *183 .526(a) . effective on the following dates
§ 183.532 (Amended) £v.ciT 1. 1177

7. By revising Table 7 of ~ 183.532 ~~ $13.60) 53142
read as follows : 113 305 1*3 .666

lS3.b0~ 153.348
• . . . • 113.811 153172

~~~~~ 7 *13.120 zss.aso
Minimum nominal 1*3.625 113.1*2

Outside hose clamp band *53.634 153.654
dlssnet~r (tnchee~ wIdth  (Inches ) ~~ .631 113 5*6

Lass than 7~’~~ 1/4 153.636 113.6$!
7114 1o 13’16 6/16 843.M..2 1*3.690
Orette r than 13/16 1/2 1*3.656

Pmv.a? 1. 117$8. By revising 1 183.534 to read as fol-
lows: 1*3.810 *53.660

253.6)4 113864
5 183.536 Fuel filters and strainers, 153.522 213 660

If tested under 4 183.590. each fue l Likp.Pt i,:..._ 1*3 530 253.664
1*3.332 153 .370filter and strainer , as Installed In the fliwsasa.boat, must not leak more than five ounce s s.c ~~~~~~~ 1. 1978

of fuel In 2’,~ minutes tnci~~ive of leaks *13.001 AppltesbUltf. 313.332 313.140
from the fuel pump and fuel line. 113.306 DeSnitions 153.616 163.552

* *83.582 (Am ended j 153.607 OsaSral . 353.134 1S3 .565
2*1.026Ls~~ ssnrr S?iNP&*D19. In 4 183.582(a) by striking the word

‘~carburetor ” in the third line and Insert- 113.310 ?iiM sinks 5 10.505 DeSaItlons .
153.812 Pull tanks’ protdbita6 mitsr’I&ISIng the word s “ engine fuel injet” in plice 153.614 Pu. ta~~~ .~.. As used In this subpart.—

thereof. 3*3.310 oaflular plastic ,aa.d to ~~~~~ t~.si ‘ ASTM ” means Amer ican Societ y fo r
10 By revising 1 183.590(a) (2) to read tank s . Testing and Materials ASTM standards

as follows : *53 8)5 PU.) tank opIidbgs In th is sub part may be examined at Coast
11$ 820 PUS) tint tCDt ~~~~~ Ouard Headquarters. zoom 4314. Trans

5 183.590 1&rc test. 153 822 PUSI tank SU in terns Point BuildIng. 2100 2nd St.. SW.. Wash-
(5) • . . 153124 Pus) PU~~P$ hlgton. D.C. 20590 m d  may be obtaIned

163 820 Csrbur.tors(2) Puel fllter~, strainers and pumps 153 62$ ?ue) ssop val’.s from the Amer ican eocletr for Testing
are tes ted in a fire chamber or as In- 3*3 330 Ipul , 

~
,p, ~~ ~~.. s~ ui~ ~~~~~~~~~~ 

and MaterIals . 1911 Itace Street, Ph~1a
stalled on the eng ine In the boat. u”u°° deiphla. PA 16103.

2*3 832 Clips . Strips. i..d lice. clamps P)ame arrestor” means a device 0?
153 624 ~~~ 42 (1 sad st rsin. r. assembl y that preven ts pauses of flame

ft 183.501 (Amended j 153.534 Seals and gaskets in fuel Sh ari Sad thro~~h a fuel vent
•tI’tiD,?S T’uel system” means the enUre suemIn 5183.501, paragraph (b) Is revised isa su Metallic fia ) j tS• mateflahs.

to read as foflowL ~~~~~~~ ~~~~~~ ~~~~~~~~~~~~~ 
My of the fue l fill, vent, tank, and dis’.

163.843 ?usl .7I1S~~. 
tributlon components. Includ ing pumps.
valves. strslnerl. carburet ors . ard fi lters

W .JIU?*CTVRDT. nS.VwEMI IIn 
~)jilltary Specification” means a spec.

113.600 Pull tanks biItalis $ien llication developed by the D.S Armed
Aoovsv i. irre 112.182 Plastic sacv ,d lull ta ck s’ Instil- ?orc~es Military SpecIficatIons ~ this

litton subpart may be summ ed at Coast
113.112 153 .140 *53 .164 Pnttngi b u t t s . and ~~~~~~~~~~~ Onard Pleadquvuars. room 4334 . Trails
153.814 153.852 213316 Plugs and 4ttingi Point BuIlding 2300 2nd II .5W Wash.113.524 (a) and (b) 113.34* 3*3.31* flout slid COJW4PCIIOfl$ 

~fl(50fl DC. 2000 and ma” be obtained
153130 PIn.. ciamps Installation

- PU3OAJT 1, 1515 ‘ 113 III Metal lic tue us.. fr om the Commander . Naval Ship toil .
*13.124(c) 153.524 113.1*4 Puet ail s III 975)551 nearIng Center. DOD $tsnd.rdtzatlon

153 11* Puel pump piselment Program S Documents Branch, Byatti-
$13 311 AbtI-SIPOOC p,0144U.$ viii. . Marylan d 10112.

P~~SU’ NSlIfll. VOL 41, NO. *s—~~ONSM. 4*311*5? $1, $0??
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lULlS AND 1EGULATIONS 5951

‘SAE” means Society of AutomotIve (b) Each label required by paragraph 3) Not allow a fuel overflow at the
Engineers, Inc. SAl standards in this (a) of this section must contain the fol- rate of up to two gallons per minute to
subpart may be examined at Coast lowing Information : enter the boat.
Ouard Headquarters. Room 4314. Trans U) Puel tank manufacturer ’s name
Point BuIlding. 2100 2nd St.. SW., Wash- (or logo) and address. ~~~~~~~~~~~~ Fuel tank fi ll . atr s.
lngton. D.C. 20590 and may be obtaIned (2) Month (or lot number) and year Fuel must not blow back through the
from the Society of Automotive toil- of manufact ure . fuel fitting when a tank is—
neers . Inc., 400 Commonwealth Dr., War- (3) CapacIty In U.S g~fl~

j , (a) Between one-fourth and three-
sendsie, PA 15096. (4) MaterIal of constructIon fourths full; and

“Static floating positIon” means the (5) The press ure the tank is desIgned (b) R.efuded at a rate of at least nine
attitude in whIch a boat floats in calm to withstand without leaking gallons per minute.
wate r, with each fuel tank filled to its (SI Model number. 11 applicable 5 io.s~ Fuel pumps.
rated capacit y , but with no person or (7) The statement. “ThIs tank has
item of portable equipment On board. been tested under 33 CFR 183.580. ” (a) Each diaphragm pump must not

“U L” means Underwriters’ Labors- 151 If the tank is tested under i 183 - leak fuel from the pump if the primary
tories. Inc UL standards In th is sub part 584 at less than 25g vertical accelerations diaphragm fails.
may be examined at Coast Guard Head- the statement. “Must be Installed aft of (b) Each electrically operated fue l
quarters, R.ooin 4314, Trans Point Build- the boat’s half length ” pump must not operate except when the
lug. 2100 2nd St., SW. , Washington. D.C. (c Each letter and each number on a engine Is operating or when the engine
20590 and may be obtained from Under- label must.— 15 started
writers’ Laboratories, Inc., 207 East Ohio (il Be at least ~ Inch hIgh and (Cl If tested under I 183.590. a fuel
Street. Chicago. IL. 80611. (2) Contrast with the basic co lor of pump must not leak fuel.

“USCO Type A Hose” means hose that the label or be embossed on the label. 
* 153,526 Carburetora.

meets the performance requirements (d Each label must—
of— (1) Withstand the combined effects of (a) If tested under 4 183.590, a car-

(1) SAE Standard J3OC, dated March. exposure to water , oU. salt spray, dIrect buretor must meet the requirements of
1976 and the requirements of 4 153.590 : sun light , heat, cold, and wear expec ted paragraph (b) of this section .

or in normal operation of the bOat , without Ib) Each carburetor must not leak
(2) UL Standard 1114 dated Septem- loss of legibilIty : and more than five cubic centimeters of fuel

her 15, 1976. (2) Resist efforts to remove or alter In 30 seconds when—
“USCO Type B Hose” means hose that the Information on the label without (1) The float valve is open:

meets the performance requirements of leavin g some obvious sign of such efforts . 12) The carburetor Is at half throttle:
SAt Standard J3OC, dated March. 1576. and

5 153.516 Cellu lar pl.stk used to encase
• 10.507 General, fuel tanks. (3) The engine Is cranked *Ithout

starting: or
Each fuel system com ponent on a boat (a) Cellular plastIc used to encase me- (4 The fuel pump Is delive ring the

to which thIs sub part applies must meet tdflIc fuel tanks must—
the requirement s of this subp art unless (1) Not change volume by more than maximum pressure specified by Its
the component is part of an outboard five percent or dissolve after being ~~~~ - 

manufacturer.
engine or is part of portable equipment. mersed In any of the followin g lIquids (C) Each updraft and horlzofltal draft

for 24 hours at 29’ C: carburetor must have a device that—
Equipasaxv 8TAsDASDI ( II  Reference fuel B ABTM D—47 1. ‘1~ Collects and holds fuel that flow s

* 153.510 F.el tanka. dated December 18. 1968. out of the carburetor venturi sect ion ~~~
.

(a) Each fuel tank In a boat must have lID No. 2 reference oil of ASTM D.. ward the sIr Intake.
been tested by Iti manufacturer wider 471. dated December 1*. 1968. t 2 1 Prevents collected fuel from being
$ 183.580 and not leak. (liii Five percent soluUon of trisodium carried out of the carburetor assembly b~

(b) Each fuel tank must not leak if phosphate In water; and the shock wave of a backfi re or by reverse
sublected to the fire test under 4 153 590 

(2) Not absorb more than 0.12 pound air flow , and

Leakage is determined by the static ~~~ 
of water per square foot of cut surface , (3) Returns collected fuel to the en-

sure tes t under 4 1*3.580. except that the measured under Military Specification gine induction syst.en: after the engine
teitt pressure must be at least one-fourth Mfl. P-2l9295. dated June 22 , 1970 starts.
P810. (b) Non-polyurethane cellular plastIc

(c) Each fue l tank of less then 23 gal- used to encase fuel tanks must have ~ * 153.528 Fuel slop ~shes .

Ions caoacity must not leak U te~~ d com pressive strength of at least 50 (a) Each electrically operated fue l Stop
wider 6 153.584 pounds per square inch at ten percent valve in a fuel line between the fue’ tank

(d) Each fuel tank with a capacity of deflection meatured under ASTM D— and the engine must—
23 to 59 gallons must not ies~ i~ tested 1621 , ‘ Compress Ive Strength of RigId (1) Open electricall y only when the Ig-
under 4 1*3.586. Cellular Plastics ”, dated August 31, 1964 nlt lon switch Is on; and

(C) Polyurethane cellular plastic used (2) Operate manually(e) Each fuel tank of 100 gallons t~ encase fuel tank,, must have a density b If tested under 4 213.590, a fuel
canacity or more must not leak if tl5ted of at least 3.2 pounds per cubic foot , sto p valve must not leak fuel.
under 44 1*3.586 and 153.553. mCasured under ASTM D-1622 . “Appar-

P $ 113.512 Fuel tank .: peokibised ~~~~~. ent Density of RigId Cellular Plast ics ” , 4 1*3.550 Spud, w.pe, and hose *tt inç
eunfi~urstlop.dated September 30, 1313.

Except when used for a tank fill line .(a) A fuel tank must not be con- $ 113.51$ Fuel iank optithig. each spud , pipe , or hose fittin g used w ith
structd from terneplate. Each opening Irno the fuel tank must hose clam ps must have—.

(b) Unless St has a’i inorganic sacrl- be st or above the topmost surface of the (a) A bead ;
&Ial galvanic coating on the inside and tank. (b) A flare , or
Outside of the tank , a fuel tank must not c A seri es of annular groov es 01’ ser-
be constructed from black Iron or car- 5 153.520 Fuel lank system.. rations no lam than 0.015 inches deep.
boO stISi. (~

) Each fuel tank must hsve a vent except a continuous helical thr ead, knurl.
(e) A fuel ta’ik encased In cellular system that prevents pressure In the tank or groove.

Plast ic or In fiber reInforced plastic must from exceeding $0 percent of the pres-
not be constructed fr om a ferrou.as alloy, sure marked on the tank label under ~ 153.532 OIp.,sir.ps.andhoe.elamp’.

• 1*3.5)4 Fuel ~ nke: Mba I 153.524(b) 4 .  (a) Each cli p, strap, and hose clamp
(b) Each vent must— must-—

(a) Each fuel tank must have a label (1) Have a flame arrester that can be (11 Ii made from a corrosion resis tant
that meats the requirements of j4ara- cleaned unless the vent is itself a flame material ; and
~~sphs (b) through (d) if this section arrestor; fl4 (1) NOt cut 07 ShredS the fuel line.

110,5*1 11011724, VOt. 42, NO. SO—MONDAY. JAIIUASY SI $977
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—(b) When tested under I 183.590 . a clip, (b) Each fuel tank must not move at (lID The fuel stem Is filled to the
strap, or hose clamp must not separate tho mountIng surface more than one- capacIty marked on the tank label under
under a one pound tensile force. fow’th Inch In any dIrecti on . 1 153.514(b) (5) .

(C) The minimum nominal band width (C) Each fuel tank must not support (C) Each hose must be secured by—
of a hose clamp is determined under a deck, bulkhead, or other structural (1) A swaged sleeve;
Table 7 by the outside diameter of the component. (2) A sleeve and threaded Insert; or

(4) Water must drain from the ur- (3) A hose clamp.
face of each metallic fuel tank when the (dl The Inside diameter of a hose
boat Is in Its static floatIng position. must not exceed the actual minor outsIdexgss4nwia ,so ’PHn.i (e) Each fuel tank support . chock , or diameter of the conn4ctlng spud . pipe.Outside boss lsss, bend

dlametsr (Incbes) 45U~ ((~~~~ ) st raP~ that Is not Integral with a metallic or fitting by more than the distance
i... t~~~ ~ fuel tank must be Insulated from the shown in Table 8.

~ ta~~ surf~~ by ~ nonmoistuj-e absorbing
Orsst.r than f, to f 4 ~ material.
Ov,sssr than ft % (f ) Cellular. piast ic must not, be the Tb. Inaidu diameter of

the hoe. must not
$ 183.534 Fuel filter. ~~ 

sole support for a metallIc fuel tank. 
~~. minor(g) If cellular plastic is the sole sup- Sf minor outside di- outside diameter ofWhen tested under * 183.590 . each fuel port of a non -metallic fuel tank , the am,ter of the the eonn.cting spud.

fil ter and strainer must not leak fuel cellular plast ic must meet the require- 0000scting spud, pipe. or boss StUng
from the filter, strainer, or its CODDOC ments of I 253.516 (b) or (C) pip., or Stung by mor, than the to)-
ticos. (h) Each fuel tank labeled under s.’.’ iO~~ag dlatan c.

$ 183.536 S..l. and gaskets in fuel $~~
. ~ l83.514(b l (I) for Installation aft of the Less than % in. . 0.020 tn~

..r. .4  bout’s half lenrth must be inst alled with ~ in to )  in 0.036 in.
Greater than I in.. 0.066 in.Its center of gravity aft p1 the bout’s halt(a) Each gasket and scsi used in a fuel le~gJi 5 1*3 .560 Hose damps : Installation.filter and strainer must form an unsplit

• 183.552 PlsstIr encas ed fuel lanka In. Each hose clamp on a hose from the
(b) Each gasket and each sealed 5oInt ~‘~~‘°~~ fuel tank to the fuel Inlet connecUon on

hi a fuel filter and strainer must not leak (a) Each fuel tank encased In cellular the engine, a hose between the fuel pump
when subjected fo r 24 hours to a gasoline plastic foam or in fiber reInforced plast ic and the carburetor, or a vent line must—
that baa at least a 50 percent aromatic must have the connections, fittings, and (a) Be used with hose designed for
content at the test pressure determined labels accessible for inspection and
under , 183512(a). maintenance. (b) Be at least one clamp width from

• 183.138 MetallIc fuel ii. ,. noansais. (b) If a metallic fuel tank ~ 
the hose end;

in cellular plastic or in fiber reinforced (c) Be beyond the bead, flare, or over
Lath metallic fuel line connecting the plastic, water mua not collect bOtwem the serrations of the mating spud, pipe.

fuel tank with the fuel Inlet confliction the plutic and the surface of the ~~~ or hose fittIng: and
en the engine must.— ci- be held against the tank by capillary (d Not depend solely on the spring

(a) be made of seamless annealed cop- action, tension of the clamp for compramive
per, nickel copper, or copper-nickel; and ‘C) If the plastic is bonded to the sur- force.

(b) except for corrugated flexible fuel face of a metallic fuel tank , the ad- • 183.162 Mei.lIic fuel lines.
fine, have a minimum wall thickness of hesive strength of the metal to the plaa- (a) Each meta.liIc fuel line that is0.029 inches. tic bond must exceed the cohesive mounted to the bout structure must be
• 1*3.540 Ho...: MentIfle.aiI.s. strength of the 

~~~~~ connected to the engine by a flexible fuel
(a) Each USCO Type A” hour and $ ~~~~~~ Fittings. IoIsus~ and Conner- line.

lions. (b) Each metallic fuel line must beeach “VSCO Type B” ho.e must be iden-
Mfled by the manufacturer by a marking Each fuel stst.em fitting, joint, and attached to the boat’ s structure within
on the hose itsel f. If the complete text of connection must be arrsn.ed so ~~~ It four inches of Its connection to a flexible
the marking is not on a section of ~~~ can be reached for Inspection, removsi, fUel line.
the boat manufacturer must attach ~ 

or maintenance without removal of per- $ 183.5~~ Fuel tank fill system.
that meets the requirements of pars - manent boat ~~~~0U*~ (a) Each fuel fill opening must be lo-$raphs (b) and (C) Ci thiS section. 5 181.556 Plsp and fittings. cated so that a gasoline overflow if up(b) Each marking and tag must
conta in the following m l  rumuon i~ 

(a) A fuel system must not hate a ~~ 
to five gallons per minute for at least

Eaglish : ttng for draIn ing fuel . five seconds will not enter the boat when

(2) The state ment “UI CO iv~z (In- (b) A plug used to service the fuel Ill - the boat Is in its static floating posItion.
sert A or B) BOSE.” ~~ or strainer mus t have n tapered pipe.. (b) Each h06e in the tank fill system

(2) The year In which the hose was thread or be a screw type fitted with ~ 
must be accused to a pIpe, spud , or hose

manufactured lacking devic, other than a split ‘s~~ 
fitting by—

(3) The manufacturer ’s name or ~‘ g  washer. (1) A swajed sleeve;
(2) A sleeve and threaded insert; orI~~~Sd emark. S l$L55$ lb ... ~i4 e usorll ons. (3) Two adjacent metallic hose clamps(C) Each character must be block

capital letters and numerals t3~~ ~~ at 
(a) Each hose between the fuel ~~~~ 

that do not depend sole)j en the spr ing
least one-eighth inch hIgh and the carburetor must be ‘•UBCO Type tensIon of the clamps for compressive

(d) Each marking must be permanent, A” hose force.
legible, and cm the outside of to. hose (b) Each hose used for a ven t line or Ic) Each hose clamp In the tank fill
55 Intervals ci 12 inches or ~~~ fill line and each hose from the fuel ~~~ system must be used with a hose designed

to the fuel Inlet connection on the en- for clamps.
• 1*3,542 Fast sy.s.am. fIne must be-.-. d Hose clamps used In the tank fill

Each fuel system in a bout must have (1) “USCO Type A’ hose; or system must—.
been tested under * 83.512 by to . boat (2) “USCO Type A,’ or ~~~~~~~~~~~ 

(1) Have a minimum nominal band
wIdth of at least one-half Inch; andmanufacturer and not leak, I” hose. If no more than five ounces ~f (2) 8. over the hose and the spud.

RSQVIUM~WZI fuel is discharged in 214 mInutes when— 
~~~ or hose fitting and not less than(I) The hose Is severed at the point one-half inch from the end of Ut. hose .$183586 Fuel taukas hiaisfl stio s. where maximum drainage of fuel would

(a) Each fuel tank must 001 be in- ~~~~~~~~~~ S 153.566 Fast poPup.: pkcameai.
tegral with i~~ beat structu re (I) The beat is hi Its static floating Each fuel pump must be on th caghie
mounted on on ~~~~~~~~~~~ poelfien, and It serves or wIthin 1* inchos if the en-

~~.At 1101*111. VOL. 41, NO. 10—MONDAY, JANUASY SI , l IT?
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glue, unless it is a fuel pump used to (d) Read the pressure In accordance 5 183.588 Slosh test.
transfer fuel between tan~z. w ith paragraph (b) of this section. A A fuel tank is tested by performing thepress ure drop measured at the end of the fo llowing p edures In the following$ 1*3.568 AntI-siphon protectIon. time required by paragraph (C) of this

Each fuel line fro m the fue l tank to section Ii due to leakage. (a) Perform the static pressure testthe fuel inlet connectIon on the car- (C) If no pressure dro p is measured bY under ~ 163.580.buretor must— the manometer or pressure gauge , then (b) Perform the pressure impulse test(a) Be above the level of the tank to p; while the system remains pressurized, under * 183.586.or examine each fuel fitting. joint, and con- (C) Secure the tank to the platform(b) Have an anU-siphon device or an nection except each connectiOn ~ fill of a tank rocker assembly.electrically operated fuel stop valve— and vent fi tt ings for leaks, using a leak ,~~ ~t. tank to one-half capacity(I) at the tank withdrawal fItting: or detection method other than the pros- with water.(U) installed so the line from the fuel sure drop method . (e) Cap and seal each opening In thetank Is above the top of the tank. $ 183.584 Sheck test, tank.
(f ) APPlY 500,000 cycles of rocking mo-5 1*3.570 Fuel Slier. and strai ner. : ~~~~ A fuel tank Is tested by performing t ints 15 degrees to each side of the tanksialiatlon. the followin g procedures In the follow- centerline at the rate of 15 to 20 cycles aEach fuel filter and strainer must be Ing order : minute. The axis of rotation of thesupported on the engine or boat struc- (a) Perform the static pressure teat rocker and fuel tank must be perpendic-ture Independent from Its fuel line con - under * 183.580. ular to the centerline of the tank lengthnections. unless the fuel filter or stra iner (b) If the tank is non-metallIc, fill It at a level sIx inches or less above or be-la Inside a fuel tank . to capacit y with a gasoline that has at low the tank’ s bottom.least a 50 percen t aromatic content. g Perform the static pressure test5 183.572 Grounding. Keep the fuel in the tank at 21 C or under * 183.580.Each metallic component of the fuel higher for 30 days prior to testing.

fill syst em arid fuel tank which Is in con- (C) Mount the tank to the platform 5 183.590 Fire test .tact with fuel must be statica lly grounded of an impact test machine . (a) A piece of equIpment Is tested un-so that the resistance between the (d) Fill the tank to capacIty with der the following conditions and proce-ground and each metallIc component of water. dures:the fuel fil l system and fuel tank Is less (e) Appl y one of the following acceler- (1) Fuel stop valves , ‘USCO Type A”than 100 ohms. atlons within three Inches of the center hoses, clips, strap s , and hose clamps areof the horizontal mounting surface of the t..~~ ~~ ~~$ 183,580 StatIc pressure test for fuel tank . The duration of each vertIcal ac-
celeration pulse Is measured at the base (2) Fuel filters, strainers, pumps, and
of the shock envelope, carburetors are tested in a fi.re chamber

A fuel tank is tested by performing 
( I )  If the tank is not labeled under or as installed on the engine.

the following procedures In the follow 1 183.514(b) (8) for installatIon aft of the (3) Fuel tanks must be tested filledlug order: half length of the boat, apply 1000 cycles with fuel to one-fourth the capacitya Fill the tank with air or Inert gas of 25g vertical accelerations at a rite of marked on the tank In a f ire chamber orto the pressure marked on the tank label 80 cycles or less per minute. The dura- In an actual or simulated hull section.under * 1*3.514(b) (5) . The press ure ~ tiofl of the acce leration pulse must be be- (b) Each fire test Is conducted withmeasured ~y a calibrated pressure gauge tw een s ix and 14 mill Iseconds . free burn ing heptane and the com ponentwith a pressure range not exceeding (2) If the tank Is manufactured for must be subjected to a flame for 2~ 2three times the test pressure required by Insta llation with Its center of gravity aft minutes.this paragraph or by a manometer , of the half length of the boat , apply 1000 (c) If the component Is tested in a(b) Examine each tank fittin g and cycles of lZg vertical accelerations at a fire chamber—seam for leaks using a leak detection rate of 80 cycles or less per minute. The (1) The temperature within one inchmethod other than the pressure drop duratIon of the shock pulse must. be be- of the component must be at least 648 ’Cmethod. • “ ~en six and 14 mIlliseconds sometime during the 2~/~ minute test;
• 1*3.582 StatIc pressure test for fuel (t ) Perform the static pressure test (2) The surface of the heptane mustunder * 183.580.systems. be eight to 10 Inches below the compo-

A fuel system is tested by performing I 183.516 Preesure impulse test. nent being tested ; and
the following procedures in the follow - A -fuel tank is tested by performIng (3) The heptane must be In a con-ing order: the fo llowing procedures in the followin g tam er that Is large enough to permit the(a) Fill the portion of the system that order : perimeter of the top surface of the hep-
is between the fuel line connec tion at 

~~ Perform the static press urc test lane to extend beyond the vertical pro-
the carburetor and the fill and vent under I 1*3.580. Jection of the perimeter of the com po-
fitti ng on the boat with 5.12’ or Inert (b) If the tank is non-metallic, fill t nent being tested.gas to the greater of the followIng ~res- to capacity with a gasol ine that has at (d ) If the component Is being tes tedauras : least a 50 percent aromat ic content. is installed on an engine. heptane suf-(1) Three P510. Keep the fue l In the tank at 21’ C or ficient to burn 214 minutes must be(3) One and one-half times the pies- higher for 30 days prior Ic, testing. poured over the component and allowedsure created at the lowest point In the (C) Mount the tank on a test platform . to run Into a flat bot tomed pars unde:fuel system when the fill or vent line, 

~~ ,‘~u the tank to capacity with the engine. The pan must be lari ewhichever is lower in height , is ~~~ water. enough to permit the perimeter of thette topwIth fuel. (e) Cap and seal each opening in the top surf ace of the heptane to extend be.(b) Read the pressure. The pressure is
measured by a calibrated pressure gauge tank. yond the vertical projection of the pe-

rimeter of the engine .with a pressure range not exceed ing (I) Appl y 25,000 cycles of pressure Un-
to ,ee times the test pressure required by pulse at the rate of no more than 15 im- (e - ) If a fuel tank is being tsstgd In in
this paragraph or by a manome ter. Pulses per minute varying from aeto t. actual or simulat ed hull section, the BC-

(C) Wait at least five minutes and three P810 to zero inside the tank top tua l or simulated hull section must be
of suecient size to co nt .In enough hep-thereafte r wait one additional minute from a regulated source of alt’ , Inert gas. lane to burn for 2’~ mintlies in a placefor each 10 gallon increment , or Usc- CT W*tCf a&aceril to the tank.tion thereof , In the tank’s capacity (g ) Perform the static pressure test

greater than 50 gallons. under .1 183.550. lP~ Doc.7~-2U3 PileS 1-35-77 :5.45 am~
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