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FOREWORD

A. This Standard contains basic requirements for products covered by Underwriters Laboratories Inc. (UL)
under its Follow-Up Service for this category within the limitations given below and in the Scope section
of this Standard. These requirements are based upon sound engineering principles, research, records of
tests and field experience, and an appreciation of the problems of manufacture, installation, and use
derived from consultation with and information obtained from manufacturers, users, inspection authorities,
and others having specialized experience. They are subject to revision as further experience and

investigation

may show is necessary or desirable.

B. The observance of the requirements of this Standard by a manufacturer is one of the conditions of the
continued coverage of the manufacturer’s product.

C. A product
the Standard
safety conten

D. A product
of the Standd
forms of cons
of the require
Standard.

E. UL, in pe
discharge an
represent its
operation ang
for the use o
damages, ing

or reliance upon this Standard.

F. Many test
personnel an

which complies with the text of this Standard will not necessarily be judged-t
if, when examined and tested, it is found to have other features which\imp
plated by these requirements.

employing materials or having forms of construction which conflict with specific
rd cannot be judged to comply with the Standard. A productiemploying mater
truction not addressed by this Standard may be examined.and tested accordin
ments and, if found to meet the intent of this Standard,(may be judged to co

forming its functions in accordance with its objectives, does not assume or
y responsibility of the manufacturer or any ‘other party. The opinions and fi
professional judgment given with due consideration to the necessary limitatior
state of the art at the time the Standard is*processed. UL shall not be responsi
f or reliance upon this Standard by anyone. UL shall not incur any obligation
luding consequential damages, arising out of or in connection with the use, int

5 required by the Standards’of UL are inherently hazardous and adequate s
0 property shall be employed in conducting such tests.

comply with

a(i)r the level of

requirements
als or having
) to the intent
mply with the

undertake to
ndings of UL
s of practical
pble to anyone
or liability for
prpretation of,

afeguards for
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INTRODUCTION
1 Scope

1.1 These requirements cover electrically operated pumps rated less than 50 volts direct current (dc), and
intended for use on vessels to pump nonflammable liquids, such as bilge water, potable water, and the
like.

1.2 The pumps covered by these requirements are intended to be installed in accordance with the Fire
Protection Standard for Pleasure and Commercial Motor Craft, ANSI/NFPA 302; the standards and
recommended practices of the American Boat and Yacht Council, Inc.; and the applicable regulations of

the United St

ates Coast Guard.

1.3 These re¢
States Coast

1.4 These r¢
m) in length.

1.5 These re

1.6 Combingtion pump/blowers are covered by these requiremefts and by the require

Standard for
2 Glossary
2.1 For the

2.2 AUTOM/
predeterming

2.3 CONTIN

percent of rated normal voltage.

2.4 DESIGN

2.5 IGNITIO
propane and
necessarily "
device may h
Pleasure and

Guard inspected vessels.

quirements cover ignition-protected pumps that are be required on.boats under

quirements cover pumps intended for continuous duty.

Marine Blowers, UL 1128.

urpose of this standard, the following definitions apply.

ATIC PUMP — A pump that automatieally begins pumping when the liquid leve
d depth and stops when the liquid reaches a predetermined low level.

L JOUS OPERATION PUMR= A pump capable of continuous operation at a vd

VOLTAGE — A voltage of 113.3 percent of the nominal voltage.

N-PROTECTED — A device or component constructed so that it will not ignite
air surrounding the device under operating conditions. An ignition-protected dg
bxplosian )proof,” as that term is applied to commercial vessels. An "ignition-pr

quirements do not cover pumps intended for use in hazardous locations alboard United

65 feet (19.8

ments in the

attains a

ltage of 120

R mixture of
pvice is not
ptected”

ave exposed input and output wiring as permitted by the Fire Protection Stand

Council, and

Corrimercial Motor Craft, ANSI/NFPA 302, the standards of the American Bot

ard for
t and Yacht
essels.

2.6 NOMINAL VOLTAGES - Commonly available storage battery voltages (6, 12, 24 and 32 volts dc).

2.7 NONSPARKING PUMP — A pump that will not, under operating conditions, produce sparks of

sufficient ene

rgy to ignite a flammable hydrocarbon mixture.

2.8 NONSUBMERSIBLE PUMP — A pump intended to be operated with the pump motor not less than
18 inches (457 mm) above an anticipated water level.

2.9 NORMAL HAND TOOLS - Any standard American or metric wrench or screwdriver (straight or

cross-point),

and standard hexagonal wrenches.
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2.10 SUBMERSIBLE PUMP — A pump intended to be operated while totally immersed in water.

3 Components

3.1 Except as indicated in 3.2, a component of a product covered by this standard shall comply with the

requirements

for that component.

3.2 A component is not required to comply with a specific requirement that:

a) Involves a feature or characteristic not required in the application of the component in the
product covered by this standard, or

b) Is

3.3 A compg
use.

3.4 Specific
Such compo
exceeding sp

4 Units of M

4.1 Values s
approximate

superseded by a requirement In this standard.

nent shall be used in accordance with its rating established for the intended
Components are incomplete in construction features or restricted’in performanc
hents are intended for use only under limited conditions, such_as certain tem
ecified limits, and shall be used only under those specific.conditions.

pasurement

tated without parentheses are the requirement.:Values in parentheses are €
nformation.

5 Undated References

5.1 Any undated reference to a code or standardappearing in the requirements of this star]

interpreted a
CONSTRUC]

6 General

b referring to the latest edition of that code or standard.

[ION

6.1 All exter
result in a la

6.2 The mo
and so locat
means shall
the vibration
20.

eration injurynin intended use and maintenance of the product.

nting bfackets, or other means provided to secure the pump to the boat, shal
d that proper installation is capable of being made with normal hand tools.

conditions of

b capabilities.
peratures not

Xplanatory or

dard shall be

al edges, projéctions, and corners shall be smooth, rounded, and not suffici¢ntly sharp to

be of a type
The securing

e designed so that the pump maintains a fixed relationship to the boat wher

6.3 The materials used for the impeller and the housing of the pump shall be nonsparking.

subjected to
Test, Section
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6.4 Pumps h

aving the following characteristics are determined to be nonsparking:

a) Impeller or housing formed of nonmetallic materials;

b) Impeller and housing formed of nonferrous metals;

c) Impeller and housing formed of noncorrosive stainless steel;

d) Ferrous impellers and housing with not less than 1/2 inch (12.7 mm) tip clearance; or

e) Blades formed of aluminum or magnesium alloy and a ferrous housing with a nonferrous
insert ring at the periphery of the impeller.

6.5 Any co
alloy or a
rotating comyf

7 Enclosureq

7.1 The encl
the abuses tq
of parts, or o

7.2 The imp
operation.

7.3 The deg
intended use

8 Materials

8.1 Nonmetd
by gasoline,

8.2 A synthe
23.

8.3 A synthq
intended opg
discoloration,
+2°C (212 +3

n:hnesium alloy is identified to be sparking regardless of the material used a

ination of components formed when a ferrous component is used with either
onents.

and Guards

bsure shall be so formed and assembled that it has the strength and rigidity req
which it is liable to be subjected without total or partial ¢ollapse, loosening or
her serious defects that impair intended operation of.the pump.

bller shall be so enclosed or guarded as to yrevent accidental contact du

ee of protection required of an enclosurécby 7.2 is based upon the general d
of the pump.

llic materials and finished.ecoatings exposed to bilge water shall be resistant tg
Dil, kerosene, and salt water. See Exposure to Solvents Test, Section 23.

tic rubber part shall*comply with the requirements of the Exposure to Solvents

tic rubbefpart which is able to be affected by aging, the deterioration of
ration. 0f )the pump, shall not crack nor show visible evidence of deteriorg
shrinking, swelling, melting, or warping following exposure in an air oven for 70
.6°RY.

an aluminum
5 the fixed or

Lired to resist

displacement

ing intended

bsign and the

deterioration

Test, Section

vhich impairs
tion such as
hours at 100

8.4 All materials used shall withstand the temperature range of minus 30°C (-22°F) to plus 85°C (185°F).
See also Temperature Tests, Section 21.
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9 Corrosion Protection

9.1 Iron and steel parts, except motor laminations and minor parts which are totally enclosed within the
pump or motor, shall be protected against corrosion by enameling, galvanizing, zinc or cadmium plating,
or other equivalent means. See also 10.2.

Exception: Phosphate treatment with an oil or wax coating meets the intent of the requirement as
corrosion protection for magnets and armatures; oil treatment is satisfactory as corrosion protection for
steel springs; and stainless steel is satisfactory without additional protection, when properly polished or
treated.

9.2 The composition of exposed metallic alloys, such as motor shafts, shall provide corrosion resistance

at least equiy
pump and of]
subjected to
10 Current-C

10.1 Acurre

alent to stainless steel alloy 410 and shall be galvanically compatible with ofhé
the system. A component not known to provide intended resistance to_corfQ
he Salt Spray Corrosion Test, Section 26.

arrying Parts

ht-carrying part shall be of silver, copper, a copper alloy, or othier,metal capable

for the particilar application in a marine environment.

10.2 Iron or
governor whe
a current-car
stainless stee
11 Wiring

11.1 The wir
Exception: §

11.2 All cona

steel are not prohibited from use as a current-carrying part within a motor
n provided with a corrosion-resistant coating, as defined in 9.1. The use of irg
ying part elsewhere in the pump does not meet\the intent of the requirement
| for a current-carrying part is satisfactory.

ng and connections between parts\of a pump shall be mechanically protected
Clexible cord is not required to_bé enclosed.

uctors, other than short'internal jumpers and those in wound coils, shall be strg

11.3 Wires routed within an enclosure, compartment, or raceway shall be supported 3

prevent dam3
part.

lge to the condgctor insulation resulting from contact with any rough or sharp ed

11.4 A hole
potential to
bushing, or t

\

in a wall)or partition through which insulated wires or cords pass, or on W
ear Within the overall enclosure of the pump, shall be provided with a sm

r parts of the
sion shall be

of being used

Dr associated
n or steel for
5. The use of

or enclosed.

nded copper.
nd routed to

ge or moving

hich has the
both rounded

e_hole shall have a smooth rounded surface to prevent abrasion of the insula

lion.

11.5 Internal wiring shall have insulation rated for the potential and temperature to which it is subjected,
and shall be a minimum of 18 AWG (1.0 mm?). Thermoplastic-insulated wire employed for internal wiring
shall be marine wire or appliance wiring material intended for use in moist or wet locations.
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11.6 When stranded internal wiring is connected to a wire-binding screw, loose strands of wire shall be
prevented from contacting other uninsulated live parts and dead-metal parts. This shall be accomplished
by the use of pressure terminal connectors, soldering lugs, crimped eyelets, soldering all strands of the

wire together

, or by other equivalent means.

12 Field Power Supply Connections

12.1 A nonsubmersible pump shall be provided with:

a) Field wiring terminals for connection of power supply conductors corresponding to the
marked rating of the pump; or

b) P

12.2 A subm
16 inches (4(

12.3 When f
than 16 inche

12.4 Condug
(1.0 mm?) or

a) A
reta
the

simil
b) Ty

c) A
Marin

Practice for (R) Low Tension\Primary Cable, SAE J1128.

12.5 Termingls shall be located,or enclosed to reduce the risk of water accumulating betw

of opposite p,

12.6 An exp
unless the p3

the basic instilation, See Stray Current Leakage Test, Section 22.

r
%andard for Thermoplastic-Insulated Wires.ahd Cables, UL 83 (Type RHW, TH

gtail Teads or flexible cord.

ersible pump shall be provided with pigtail connections (leads or flexibleycord)
6 mm) long.

s (406 mm) long.

tors of a pigtail connection shall be 16 AWG (1.3 mm?2) @r larger when single
stranded conductor that has insulation complyiqg, with the moisture-resistance
ance requirements in the Standard for Thermopset-Insulated Wires and Cables
r materials).

pe BC (boat cable).

stranded conductor that complies with the requirements of the Recommended
e Engine Wiring, ANSI/SAE-J378; Standard for Battery Cable, SAE J1127; or

plarity and betwegn the terminals and ground.

bsed metallic part of a pump shall have provision for connection of a bondi
rt is isolated from all current-carrying parts by independent insulation provided

larger when in a multiconductor sheath and shall be-ote of the following types:

A minimum of

exible cord is used, it shall be Type SJO, SJT, SJTO, SO, ST, orSTO and shall be not less

and 18 AWG

D.
and flame-

, UL 44, or
W, and

Practice for

Standard

pen terminals

ng conductor
in addition to
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13 Strain Relief

13.1 A pigtail connection of flexible cord employed for field wiring shall be provided with strain relief so
that a stress on the lead or cord will not be transmitted to terminals, splices, or internal wiring, as
determined in the Strain Relief Test, Section 28.

13.2 A metal strain-relief clamp or band (without auxiliary protection) is capable of being used with a Type
SJO, SJT, SJTO, SO, ST, or STO cord.

13.3 The pigtail connections of a nonsubmersible pump shall be prevented from being pushed into the
pump through the cord-entry hole when such displacement subjects the leads to mechanical damage or
exposure to a temperature higher than that for which the leads are intended.

13.4 When g knot in a flexible cord serves as strain relief, a surface with which the knot conl\es in contact
shall be free from projections, sharp edges, burrs, fins, or similar, that is able to abrade) the|insulation on
the conductofs.

14 Motor Prgtection

14.1 A pumg shall be protected against stalled rotor conditions by any.of-the following megns:

a) Tﬂ;e motor incorporates a protector that complies with-the stalled rotor requireménts of the
Stanglard for Overheating Protection for Motors, UL 2141

b) Ap impedance-protected motor complying with‘the Standard for Motor-Operated| Appliances,
UL 7B.

c) The pump is marked that it is to be protected by an overcurrent means. The me@ans to be
used|shall:

1) Be specified by the manufacturer [see 35.1(9)];
2) Be acceptably rated for the application; and
3) Function withitr 2 minutes after development of a stalled-rotor condition.

d) The pump complies with the Locked Rotor Test, Section 29.
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15 Insulating Material

15.1 Material for mounting uninsulated current-carrying parts shall be porcelain, phenolic compaosition, or
other material intended for a marine environment.

15.2 Vulcanized fiber is not prohibited from use for insulating bushings, washers, separators, and
barriers, and not as the sole support for uninsulated current-carrying parts.

15.3 Thermoplastic materials are able to employed for the sole support of uninsulated current-carrying
parts, provided the material is of a type previously investigated and found usable for the application, or

complies with the requirements of 15.4.

15.4 Thermd
application is

a) A

cracHKing, distortion, or other degradation to the extent that the operation of the pun

impa

b) The pump satisfactorily complies with the requirements of thexStray Current Led

Secti

plastic material not previously invesiigated and found capable of being
able to be employed for the sole support of uninsulated current-carrying paftg

N examination of the pump following the Performance Tests of Sections 18 — 3

red;

bn 22 following the 500 hour aging test described in Section 30; and

used for the
when:

1 reveals no
pis

kage Test,

c) The flammability characteristic of the material is detérimined to be at least equivalent to Type

V-2 i
in D4

15.5 Small molded parts, such as brush caps, shall have the mechanical strength and rigid

withstand the
that the oper
from mechan

16 Switches

16.1 A switc
involved. Ses

N accordance with the requirements for Tests forFlammability of Plastic Mater,
vices and Appliances, UL 94.

stresses of intended service, without;eracking, distortion, or other degradation
htion of the pump is impaired. Brushicaps shall be secured or located so as tg
cal damage.

and Controllers

h or other control deviece provided with the pump shall be rated for controll
Overload Test, Section 31.

als for Parts

ty required to
to the extent
be protected

ng the loads
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PERFORMANCE

17 General

17.1 A representative sample pump shall be subjected to all tests, and in the order listed.

Exception:

18 Input Tes

t

The Exposure To Solvents Test, Section 23, shall be conducted on sample materials.

18.1 The current or wattage input to a pump shall be not more than 110 percent of the rated value when
the pump is operated under maximum operating load for 5 minutes while connected to its nominal supply

voltage.
19 Vibration

19.1 A pumg
intended ope

19.2 The pummp is to be secured to the vibration machine test fixture in its’/intended operati

accordance \{
of hose or p
connection ig
hose, SAE T

Exception:
inches (305
instructions.

19.3 The tes
for 4 hours in
mm). The fre
every four mi

19.4 For thig
(total table di

19.5 To estaplish compliance with 19.1, the pump shall operate in its intended manner be

the test. Whil
are not operg

Test

shall withstand 12 hours of vibration without development of any,condition th
Fation of the pump or its mounting provisions.

vith the manufacturer’s installation instructions, and an utsupported one foot

pe is to be attached to each inlet and discharge centiection. When the inlet
threaded for standard pipe, iron pipe is to be used/ When the connection ig
pe 30R1 or equivalent hose is to be clamped to.the connection.

f the manufacturer’s instructions specificallyrequire pipes or hose to be suppo,
mm) of the pump or less, the pipe ar“hose shall be supported in accorda

[ sample is to be subjected to vihration in each of three axes (horizontal, lateral,
each axis (total 12 hours), at(a peak-to-peak amplitude of 0.030 +0.001 inches
uency of vibration is to belcontinuously varied, at a uniform rate, from 10 to §
hutes.

test, peak-to-peak,amplitude is defined as the maximum displacement of sinu

splacement).

e the pUmp is operating, water shall be provided as required at the impeller so
ted dry.

ht impairs the

ng position in
0.3 m) length
or discharge
intended for

rted within 12
nce with the

and vertical),
(0.76 £0.015
0 to 10 hertz

soidal motion

ore and after
that bearings



https://ulnorm.com/api/?name=UL 1113 2004.pdf

MARCH 1, 2004 UL 1113 15

20 Shock Test

20.1 A pump shall withstand 5000 shock impacts without development of any condition that impairs the
intended operation of the pump or its mounting provisions.

20.2 The pump, with pipe or hose attached in accordance with 19.2, is to be mounted on a test table and
the assembly subjected to 5000 shock impacts, each having an acceleration of 10 g [322 feet per second
per second (98 m/s?)] and a duration of 20 — 25 milliseconds as measured at the base of the half-sine
shock envelope.

20.3 The machine used for this test is to be of the automatic cycling type capable of producing a half-sine
shock pulse at the acceleration level and duration specified. The acceleration and shock pulse duration
are to be mepsured Dy a piezo-eleciric accelerometer mounted on the test machine plaifofm on an axis
parallel to the axis of motion.

20.4 The test sample is to be mounted so that the center of gravity of the sampleris &s cloge as possible
to the geomairic center of the machine platform.

20.5 To estaplish compliance with 20.1, the pump shall operate in its intended manner before and after
the test.

21 Temperafure Tests
21.1 Cold temperature

21.1.1 Therd shall be no evidence of cracking or development of any condition that impairg its operation
when a pump is subjected to the test described in 21742 and 21.1.3.

21.1.2 The pump is to be placed in a cold chamber maintained at minus 30 +3°C (minus 22 +5°F) for 24
hours. At the|end of the 24 hours, wiring suhject to flexing in normal use is to be wrapped| 360 degrees
around a mandrel of the appropriate size specified in Table 21.1, first in one direction and then the other,
prior to remoyal from the cold chamber;

Table 21.1
Mandrel diameters

Wite size Mandrel diameter

AWG (mm?2) Inches (mm)
6 1.3 0.313 7.95
j|4 2.1 0.313 7.95
12 33 0375 953
10 5.3 0.563 14.3
8 8.4 0.688 17.5
6 13.3 1.250 31.8
4 21.2 1.375 34.9
2 33.6 1.563 39.7
1 42.4 2.688 68.3

21.1.3 Immediately following the Cold Temperature Test, the pump shall be clamped to the shock test
table, see Shock Test, Section 20, and subjected to 25 shock impacts, each having an acceleration of 10
g (98 m/s?) and a duration of 20 — 25 milliseconds. The shock impacts shall be started within 30 seconds
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after removal from the cold chamber. When the transfer is unable to be made in the time specified, the
pump shall be wrapped in insulating material to prevent a temperature rise in excess of 5°C (9°F) before
the initial impact.

21.2 High temperature
21.2.1 No external temperature on the pump shall exceed 150°C (302°F) during this test. There shall be
no softening, swelling, or development of any condition that impairs the operation of the pump, nor shall

there be any evidence of water in any part of the pump intended to be sealed against the entry of water.

21.2.2 A pump shall be so placed in an oven that it is operated in its intended manner against a zero
head. The oven temperature and the pumping liquid temperature shall be 60 £5°C (140 £9°F).

21.2.3 The gump shall be operated continuously at 120 percent of nominal voltage for“a| period of 24
hours.

21.2.4 Thermocouples shall be attached to the pump motor stator windings or, in'the case of a permanent
magnet motof, to the magnet, to the external pump housing, and to other parts as deemed|advisable for
the purpose ¢f recording operating temperatures.

21.2.5 It is gommon practice to employ thermocouples consisting ©f 30 AWG (0.05 mm?) iron and
constantan wires and a potentiometer-type instrument. Such equipment is utilized whemever referee
temperature neasurements by thermocouples are specified.

21.2.6 Submersible pumps shall be operated at a minimum-liquid level sufficient to maintajn full volume
circulation.

22 Stray Cufrent Leakage Test

22.1 The test shall be conducted while the) pump is still in a heated condition following the high
temperature fest specified in 21.2.1 — 21.2(6.

22.2 A contipuously energized pump_shall be capable of withstanding a voltage of 500 Yolts dc for 1
minute witholit leakage in excessvof 4 milliampere.

22.3 The tegt voltage shall(be-applied between the current-carrying parts of the pump and dead-metal
parts. When the test is applied to internally grounded pumps, the ground connection shall be [disconnected
prior to the tgst.

22.4 The test valtage shall be applied at a rate of 50 volts per second until the test potential is reached.
After the volthgeyhas been maintained for 1 minute, it is to be reduced to zero at the samg rate used to

apply it.
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23 Exposure to Solvents Test
23.1 Exposed nonmetallic materials:
a) Which form part of the enclosure of an ignition-protected product or component;

b) Whose deterioration impairs intended operation of the pump,

or

shall sustain a loss in tensile strength of not more than 40 percent or a swelling of not more than 50

percent when immersed for 48 hours in each of the test fuels specified in Table 23.1.

Table 23.1
Test tuels
Fuel ASTM Designation
Reference Fuel C D471
IRM 903 D4l

24 Humidity [Exposure Test

24.1 Following exposure for 96 hours to air at a relative humidity of 90 £5 percent and a t¢
32 +2°C (90 $4°F), a nonsubmersible pump shall operate as intepded under maximum operg
at nominal input voltage for 5 minutes, during which time the €lectrical input shall be not n
percent of thé¢ value recorded during the Input Test, Section:18. The pump is not to be ene
exposure to the moist air.

25 Operation Tests

25.1 Cycling
25.1.1 A pump shall operate as intended-for 5000 "on-off" cycles while connected to 1]
nominal voltgge and operating at zero*head. Manual pumps are to be cycled by any accep
Automatic pumps are to be automatically cycled.
25.2 Pump dharacteristics

25.2.1 The gperational characteristics of a pump shall be determined with respect to:

a) Chpacity\versus head or pressure;

mperature of
iting load and
nore that 110
rgized during

|0 percent of
table means.

b) Tlpe suction lift capability of self-priming pumps; and

c) Operation of all submersible pumps while submerged 5 feet (1.52 m) below the

water

surface, or at the maximum permissible depth specified by the manufacturer, for 1 hour without

failure of the seals.
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25.2.2 For purposes of determining pump capacity, the following operating conditions are to be applied:

a) The pump is to be operated at nominal voltage, except that when both nominal and design
voltages are marked on the pump, pump characteristics are to be determined at both voltages.

b) The pump intake and discharge hoses are to have the same internal diameter as the fittings
provided on the pump and are to have a smooth interior surface. All bends are to have as large
a radius as possible and the hose length is to be as short as possible to minimize resistance.

c) At zero static head, the discharge hose is to be positioned 1 inch (25.4 mm) above the liquid
level at the pump, and the pump is to be positioned so that there is no air at the impeller.

25.3 Abnorm]

25.3.1 A pun
operation, no
entry of wate

25.3.2 A norf
in accordanc
sealed again
in 25.3.4

25.3.3 The p
of 5 gallons
gasoline (Ref
to the mixtur
operated at 1
23 +2°C (73

simulating intended operation at 23 +2°C. Thepump intake and discharge are to be arrangeg

mixture agita
it functions ¢

25.3.4 A pur

wood board and completely covered with a double layer of cheesecloth. While connected

voltage sourg
whichever is
of the test p{
ignited.

al conditions

np shall show no evidence of swelling, softening, or other deterioration that im
I shall there be evidence of water in any part of the pump intended to.be” sealg
I, when the pump is tested in accordance with 25.3.3.

-bilge pump shall be permitted to cease normal operation during or after the p
b with 25.3.3 but shall show no evidence of water in any, part of the pump in
5t the entry of water. In addition, non-bilge-use pumps, shall meet the requiren

ump is to be intermittently operated for 5 days while pumping a mixture with th
18.9 liters) of sea water, 1 gallon (3.8 liters).;ef crankcase oil, and 2 quarts
erence Fuel C). To compensate for evaporation, 1 quart (0.95 liter) of gasoline i
e each day, 15 minutes prior to the pump operating period. A submersible p
ominal voltage for a continuous perigdiof 4 hours each day under a 3 foot (0
+4°F). A nonsubmersible pump .is~to be operated at nominal voltage and

ed while the pump is operating, and the pump is to be monitored periodically
pbntinuously and in the intendéd manner.

np, together with itssmounting brackets and impeller, is to be securely mount
e, the pump is(to-be operated dry for a period of 7 hours or until ultimate con

first. During_the test, the ambient temperature is to be 25 +£3°C (77 £5°F). At t
riod the pump is not required to be operable and the cheesecloth covering §

airs intended
d against the

ump is tested
tended to be
ents outlined

e proportions
(1.9 liters) of
5 to be added
ump is to be
9 m) head at
in a manner
d to keep the
to verify that

ed on a pine
0 its nominal
ditions occur,
ne conclusion
hall not have
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