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INTRODUCTION

1 Scope

1.1 These requirements cover Type I, Type lll, and Type IV marine buoyant devices, including vests,

jackets, horseshoe buoys and ring buoys, with or without lifelines, intended for recreational use, and those
Type V devices described in the Supplements, in accordance with the applicable regulations of the United

States Coast

Guard (USCG).

1.2 The buoyant devices covered by these requirements are intended for USCG approval under 46 CFR

160.064.

2 General

2.1 Thebu
and is not de

2.2 Values
approximate

2.3 Device

like, shall be
the device. S
3 Glossary
3.1 Forthe
3.2 ADULT
3.3 BUOYA
a)Typ
water
b) Tyq
This f

positi

c)Typ

byancy of devices covered by these requirements is provided by inhefrently bug
pendent upon loose or granulated materials, gas compartments, or,inflation.

stated without parentheses are the requirement. Values in parentheses are €
information.

5 for which the intended use is indicated as "General\Purpose Vest," "Boating
considered to include "Skiing" unless this is specifically excluded in the marking
tatements such as "Hiking" are not considered general use statements.

purpose of this standard, the following definitions apply.
DEVICE — A device intended for-use by persons weighing more than 90 pounds

NT DEVICES - The following defines the device types covered by these require

to a position where’the wearer's respiration is not impeded.

e lll — A dévice intended to support a conscious person in the water in an up
ype of device is not required to turn an unconscious person in the water from
bn to.a'position where the wearer's respiration is not impeded.

e\l — A device intended to be thrown to and grasped by a person in the watg

yant material

xplanatory or

Vest," or the
provided with

(41 kg).

ments:

e |l — A device intended to turn some unconscious persons from a face down position in the

right position.
a face-down

r. This device

does

3.31
position, with

not provide means for adjustment or close fitting to the body.

in the envelope.

3.4 CANDIDATE DEVICE — The device being investigated.

BUNCHING — The curling or folding of internal buoyant material upon itself, from its original

3.5 CHILD DEVICE — A device intended for use by persons weighing not less than 30 pounds (14 kg) but
not more than 50 pounds (23 kg).

3.6 CLOSURE SYSTEM- A combination of a closure and a corresponding means of adjustment.

a) Primary — A component or group of components in series that provide a single circumferential
path around the wearer to support the prescribed body tensile load when adjusted to any position.
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b) Secondary — A closure provided in addition to a primary closure that is intended to be closed to
provide proper fit and performance of the device but when used on the device by itself, does not
make the device appear to be donned as intended.

3.7 DEVICE - Any marine buoyant device.
3.8 DOGBONE — A piece of loop-shaped metal designed for attachment to a hiking harness.

3.9 FACE PLANE ANGLE - The angle, relative to the surface of the water, of the plane formed by the
most forward part of the forehead and chin of a wearer floating in the attitude of static balance in which
respiration is least likely to be impeded.

3.10 FOAM]|- Closed-cell foamed polymeric material.

3.11 FREEBOARD - A distance measured perpendicularly from the surface of the Water fo the lowest
point where the wearer's respiration is able to be impeded, typically to the corner of the mouth. See Figure
3.1.

Figure 3.1

Freeboard

Surface of Water

54350 F=Freeboard

3.12 INFANT DEVICE — A device intended for use by persons weighing less than 30 pounds (14 kg).

3.13 INFANT/CHILD DEVICE - A device intended for use by persons weighing less than 50 pounds (23
kg).

3.14 INSERT - A quantity of buoyant material that has been cut or formed for insertion into a buoyant
device.
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3.15 JACKET — A buoyant device having sleeves.

3.16 LOCK TYPE STITCH — A stitch that will not unravel when a force is applied in the direction of the
seam on any of the threads forming the stitch.

3.17 OVERSIZE DEVICE - An adult device intended for specified chest ranges of not less than 38
inches (0.97 m) at the minimum to at least 60 inches (1.52 m) at the maximum.

3.17.1 PLAIN SURFACE TEXTILE FABRIC — Any textile fabric which does not have an intentionally
raised fiber or yarn surface such as pile, nap, or tuft, but shall include those fabrics that have fancy woven,
knitted or flock-printed surfaces (See 16 CFR 1610).

3.17.2 RAI
surface, such

3.18 REFE
Model CKS-?

3.19 SEAM

3.20 SER
deterioration

3.21 SPEQ
sailing, skiing

3.22 STRU
distinguisheg

3.23 Deletd

3.24 TURN
the wearer's

3.25 UNIVE
1.3 m) chest

3.26 VEST

SBED SURFACE TEXTILE FABRIC — Any textile fabric with an intentionally raise
as a pile, including flocked pile, nap, or tufting (See 16 CFR 1610).

RENCE VESTS — The standard USCG vests: Model AK-1 (Adult), Madel CKM-
(Child Small and Infant).

— A joint consisting of a sequence of series of stitches uniting-two or more piecsg

ICEABLE — Acceptable for continued intendedsuse. Exhibits no signs

IAL PURPOSE - A buoyant device intended-for one or more specific purpd
, or similar activities in addition to generaluse.

from a decorative function.
d

ING TIME — The time required for a device to turn a face-down wearer to a pog
Fespiration is not jmpeded.

FRSAL SIZE DEVICE — An adult device intended for use by persons in the 30 —
Sizes.

— A sleeveless buoyant device.

1 fiber or yarn

(Youth), and

s of material.

of functional

ses, such as

JCTURAL SEAM - A seam that.serves a functional purpose in the end product as

ition in which

52 inch (0.8 —

3.27 YOUTH-ADULT DEVICE - A device intended for use by persons weighing more than 75 pounds
(34 kg) and that meets the performance and minimum requirements of both youth and adult devices within
the size range specified on the device.

3.28 YOUTH DEVICE — A device intended for use by persons weighing not less than 50 pounds (23 kg)
but not more than 90 pounds (41 kg).

3.29 YOUTH LARGE -/ ADULT XXS DEVICE- A device intended for use by persons weighing at least
75 pounds (34 kg) but not more than 125 pounds (57 kg). It shall be designed for chest sizes no larger
than 33 inches(914 mm) and shall meet the minimum performance requirements for both youth and adult
devices within the size specified on the device.
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CONSTRUCTION
4 General

4.1 The construction and assembly of a device shall be judged according to its intended application and
use as well as according to these requirements.

4.2 A component of a device covered by this standard shall:

a) Comply with the applicable requirements for the component in the Standard for Components for
Personal Flotation Devices, UL 1191 (see Table 4.1); or

b) If fot covered by specific requirements in UL 1191, be acceptable when inveptigated with

respe¢t to the application. In addition, if the United States Coast Guard has spec€ific fequirements

for thg component, it shall comply with those requirements.

Table 4.1
Component requirements
Componerjt Application Applicable Sections in UL 1191% or USCG Requirements
Body Straps Primary closure Webbing
Secondary closure Tie Tape.and Reinforcing Tape
Drawstrings Secondary closure Tie Tape)and Reinforcing Tape
Fabric Wearable device Fabfics for Wearable Devices
Throwable device Fabrics for Buoyant Cushions

Foam Buoyant material® Closed-Cell Foamed Polymeric Material
Hardware Primary closure Hardware
Kapok Buoyant material 46 CFR 164.003
Lacing Any Lacing
Polymeric film Kapok or fibrous glass ericlosure Plastic Film for Kapok or Fibrous Glass Enclosufes
Retroreflective Any 46 CFR 164.018
fabric or tape
Survivor locating Any 46 CFR 161.012
light
Thread Structural seam Thread
Tie Tape Secondary closure Tie Tape and Reinforcing Tape
Polymeric coatihg Any Vinyl-Dip Coatings
Zipper Primary closure Zippers
NOTE — Not applicable to nonfunctional (decorative) components.
@ The Standard for Components for Personal Flotation Devices, UL 1191.
® Material relied upon for compliance with the requirements of the Buoyancy Test, Section 20.

4.3 Adhesive shall be an all-purpose, waterproof type, acceptable for use with the materials being
bonded. See requirements for glued joints in 32.5.

4.4 Metals shall be used in combinations that are galvanically compatible.

4.5 A device intended to be worn shall:
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a) Be as comfortable, nonrestrictive of motion and vision, and as nonbulky for the wearer as

practicable, consistent with intended use;

b) Be such that the intended method of donning the device is obvious to an untrained person;

¢) Incorporate strapping or other means of adjustment that provides a snug fit (as tight as possible
without causing discomfort). See Donning Test, Section 15, Flotation Stability Test, Section 16, and

Water Entry Test, Section 17;
d) Deleted

e) Incorporate at least one primary closure.

4.6 Unlessfa PFD is reversible, under reduced lighting conditions a candidate device shall
the wearer gs to which is the inside and outside of the device. This may be accomplishe
belts, distinciively different (tactile) fabrics, logos and the like. Logos as a sole means'are not

4.7 A devige shall not incorporate means obviously intended for fasteningjor securing th
boat, nor shdll instructions accompanying the device indicate such intent.

. 1: A Type V device for which the intended use includes fastening or securing
as in hiking, need not comply with this requirement,

. 2: A device incorporating a D-ring, tab, or other.construction feature that is n

secure the dgvice to the boat need not comply with this requirement, if:

a) The feature is rendered inoperative when subjected to the Pull Test, Section 26, or

b) The marking label information compliesWith the requirements of the Optional Texts
Exception N
equivalent, @
specified in t

. 3: A Type IV buoyant cushionmay be provided with hook and loop touch fas
n the cushion's bottom sutface only provided the cushion complies with the
he Release Test, Section 28.

4.8 Drawstrings shall comply-with at least one of the following:

a) Belat least 1 inch, (25.4 mm) wide;
b) Haye a positive closing mechanism; or

c) WHenutied into a square knot, be able to be untied within 1 minute by the number o

be obvious to
d by pockets,
acceptable.

e device to a

the device to

bt intended to

Section 39.

teners, or the
requirements

[ test subjects

selected-as specified in Table 16.1

Drawstrings shall be positively secured to the device using means other than a knot alone.

4.9 An infant device shall:

a) Have a means of closure that is constructed to reduce the risk of the wearer's undoing the

closure; and

b) Incorporate means for removing the wearer from the water without the necessity of grasping the

wearer.

4.10 Aninfant device shall be a Type Il device.
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4.11
investigated.

A child and an infant device shall be provided with crotch straps; however, equivalent means will be

4,12 Aninfant, child, or youth device shall not be constructed with single point release buckles.

4,13 A youth device shall be constructed for chest sizes no larger than 32 inches (813 mm). If a device is
marked with the chest size, the chest size marking shall not exceed 29 inches (737 mm). The maximum
chest size shall be measured using 12.2 (a) or (b) in that specific order.

414 Achild

device shall be constructed for chest sizes no larger than 25 inches (625 mm).

4.15 A devi
the device an

4.16 If ches
encompass a

4.17 Uncoa

a) Ha

b) Incorporate two rows of lockstitch, or the equivalent.

418
shall be not le

4.19 The sf
£12.7 mm) frg

4.20 The cd

stitched, or the equivalent, so as not-toxravel. With the exception of fabric, synthetic mate

webbing and

421 A wea
maintain the f

4.22 A zipp
by one of the

a) De

The rdtio of the weight of a cushion to its total volime, as determined from the finis

aall lo H £ <l H £ 4 ol 4 + | A H 4 4+
LT olliall Tiavo PruviolUIT TUT UIGIIIGHC Ul T dpgpycu wdadlcl III\.;ILIUIIIH wdlTl CTritrapi

1 the wearer. See Water Retention Test, Section 21, and Water Emergence fest

I size marking is required, the chest size shall be expressed as a range.and eac
minimum of 2 inches (50.8 mm), for example, 30 — 32 inches (762 843 mm).

ed 70 denier fabric shall:

e 3/4 inch (19.1 mm) seams; or

ss than 4.0 pounds per cubic foot (65 kg/m®):

acing between parallel grab strap inper‘edges of a cushion shall be 4-1/4 +1/3
m the centerline of the cushion to the inside edge of the grab strap.

t ends of woven or braided components and construction features shall be turn

acing may be heat-sealed'in lieu of being turned under.

rable device having side adjustments shall be provided with at least one posit
ront flotation pads in their intended positions.

er used to close the envelope of a horseshoe buoy shall be disabled (in the clo
methodsbelow:

ed between
Section 18.

h range shall

hed product,

inches (108

bd under and
rials such as

ve means to

sed position)

achment of zipper tab from zipper crown or bail with the zipper slider and/or

zipper chain

either heat or chemical welded. If zipper chain is welded, the weld should be directly behind the

Zipper

slide;

b) Detachment of zipper tab from zipper crown or bail with the zipper slider placed inside a pocket
that fully covers the body of the zipper slide such that the pocket is tight fitting around the zipper
body and extends beyond the body by at least 1/4 inch; or

c) Complete removal of the zipper slider and securement of the zipper chain/stops as defined in (a)

or (b).
5 Material
5.1 Material

used in the manufacture of a device shall be new.
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5.2

5.3

54

5.5

A fibrous buoyant material shall be completely encased in polymeric film.

Only inherently buoyant materials shall be used as the prime buoyant means in a device.
A device shall be constructed to reduce the likelihood of bunching of internal buoyant materials.

Foam used as buoyant material in a device intended to be worn shall have a V factor of 85 or more

as determined in accordance with the Standard for Components for Personal Flotation Devices, UL 1191.

Also, see 20.

2.

Exception No. 1: Foam used ina jacket or suit to comply Wlth the requ:rement of 20 2 may have a V factor
of 80 or more—

specified in
layered.

Exception N
requirement
Section 16, b

56 Foraw
for Personal
more than 2

Exception: A

5.7 Foam
determined i

6 Hardware

6.1
such as buc
than 1/8 inch

6.2 The ha
yet not to be

6.3 Hardw
mechanism.

rable 20.1 is supplled by foam havmg a V factor of 85 or more and When the

. 2: This requirement does not apply to foam that is not relied upon|for compl
pf 20.2, provided that the device complies with the requirements 6f.the Flotation
oth with and without the foam in place.

earable device, the V factor (as determined in accordancé with the Standard for
Flotation Devices, UL 1191) of foam forward of the body axis (see Figure 16.1
boints less than the V factor of foam aft of the body<axis.

device that complies with the requirement of 19:2.1 need not comply with this re

used as buoyant material in a buoyant Cushion shall have a C factor of 94
n accordance with the Standard for Components for Personal Flotation Devices,

The widlth of the opening in the'hardware through which webbing is routed, provided

les, dee rings, and the, like, shall not exceed the width of the associated web
(3.2 mm) as meastred at the line of contact.

rdware used ‘shall be so attached to the device that it will be retained in its inte
50 tight that the operation of the hardware is restricted.

bre Used to secure a wearable device to the body shall have a quick and

he device as
e foam is not

ance with the
Stability Test,

Components
) shall be not

quirement.

I or more as
UL 1191.

ith a device,
bing by more

nded position

positive lock

6.4 All buckles provided on a device with multiple buckle closures shall be operated in a similar manner,
i.e., all buckles shall have center release mechanisms, or all buckles shall have side release mechanisms.

6.5 An exposed edge or projection of a component shall not be sufficiently sharp to damage material,
body straps, etc., or constitute a risk of injury to persons during intended use. Referee measurements
necessary to determine compliance with this requirement are to be those described in the Standard Test

for Sharpnes

s of Edges on Equipment, UL 1439.
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7 Body Straps

7.1 General

7.1.1 The free end of a body strap shall be provided with a t-tab or an equivalent means, such that the
strap does not disengage from the hardware. See the Body Strap Hardware Secureness Test, Section 25.

7.1.2 Atab shall be formed by turning under 1-1/2 inches (40 mm) of material twice and stitching 3/4 inch
(19 mm) from the end of the folds with bar tack stitching, rivets, or other equivalent means. Other
constructions will be subjected to an investigation to determine acceptability which will include the Body
Strap Hardware Secureness Test, Section 25.

7.1.3 Body $traps shall be prevented from becoming disengaged from the device either-by Jneans of belt

loop construdtions intended for that purpose or by an equivalent means that will attach @t lea
the body strap to the device.

7.2 Device

7.21 Atled
provided on
intended use

Exception No
water drops is

Exception No
vest with a ¢
encircling bod

7.2.2 Devic
the devices a

7.3 Buddy line

for personal water craft, water skiing, or similar towed uses

st three front closures (at least two of which shall be primary‘encircling body st
hll devices which are marked "Water Skiing Vest," or the equivalent, as indi
statement. See PFD Markings, Section 36.

1: A device with features, such as integral legsythat prevent dislodging of the
not required to comply with this requirement.

2: A device with 2 encircling body straps'that does not separate in front, such
pntered front flotation pad, shall megtithe intent of the requirement of having {
ly strap.

bs which do not meet the construction requirements in 7.2.1 shall be marked to
e not approved for the cortesponding uses as specified in PFD Markings, Sectid

5t one end of

aps) shall be

cated by the

Hevice during

as a pullover
he third non-

indicate that
n 36.

7.3.1 A buddy line installedon a PFD shall comply with the requirements specified in 7.3.2, 26.2, 26.3,
and 36.2.6.
7.3.2 The RQuddyiline shall be a minimum of 600 mm (24 inches) long. Means for stowage shall be

provided to sTcure the free end of the buddy line to the PFD, so that it is not a snag hazard.

8 Belt Loops

8.1

The belt loops shall be constructed so that the primary closure does not come out of the loop if the

belt loops are being used to prevent the body strap from becoming disengaged from the device.

9 Tie Tapes

9.1

Water Entry Test, Section 17.

10 Thread

10.1  Monofi

lament and non-synthetic thread shall not be used for structural applications.

Tie tapes shall remain in the original tied position during the Flotation Stability Test, Section 16; and
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10.2 Thread and fabric combinations shall be compatible. Cotton threads shall be used only with cotton
fabrics; synthetic threads may be used with all fabrics.

11 Seams and Stitching

11.1 A lock-type stitch, such as type 301, Federal Standard 751a, shall be used for joining structural
seams. The stitch density shall be 7 — 12 stitches per inch.

Exception: Except for closing seams, an overedge stitch constructed in accordance with 500 series
requirements in Federal Standard 751a may be used in lieu of the lock stitch type 301 if the 500 series
stitch complies with the requirements described in 31.3.1.1 - 31.3.3.1.

12 Primary Closures

12.1  For adlult devices the extended finished length of each body strap shall notallow an| excess strap
length of mofe than 3 inches (76 mm) ) for a device with separable front flotation pads; and 10 inches (254
mm) for a deyice with non-separable front flotation pad(s), when measured using the method|in 12.2.

12.2 The excess strap length is measured from the end of the buckle to the stop on the T-tdb when using
one of the methods in the following order:

a) With the device placed over a cylinder having an outer/circumference equal to the maximum
chest|size for which the device is intended and adjusted {0 a snug fit; or

b) On the largest test participant successfully tested in accordance with the Performance Tests
specified in Sections 15 — 18.

13 Coatings

13.1  Polymeric coatings shall be applied.smoothly and evenly and shall be free of visible blemishes. This
shall not pre¢lude the stressed areas from-having a greater thickness than unstressed areas.

13.2 A pogket comparator withna ‘'minimum magnifying power of 6X shall be used to determine the
thickness of the dipped coating-\®One slash shall be made at each of the following locations fpr vests, or at
seven high sjress locations fonother type devices:

a) At the top of ©he armhole;

b) At the battom of one armhole;

C) Onlthelleft side of the neck ndgn;

d) On the right side of the neck edge;
e) On the left front panel near the lower center front;
f) On the right front panel near the lower center front; and

g) On the lower edge at the center back.

Three readings shall be taken at each location and the average of the three readings shall be considered
the minimum thickness for that location.
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PERFORMANCE

14 General

14.1 Except as otherwise indicated, fully representative sample(s) of a device shall be subjected to the

applicable tests specified in Sections 15 — 34.

14.2 A device having optional features shall be tested both during use and not during use of the optional
feature.

14.3 Where human test subjects are employed in the testing of a device, adequate precautions shall be
taken to redu

4l el £ ot 4 +lo lo 4+ 4 T
LT UIC TION UT 1T IJUI y W uic OUUJUL'LD alt dir Uurrico.

15 Donning Test

15.1 Donning and complete adjustment to a fit , for each subject [see 4.5(c)] shall.be accom
least one of the following:

plished by at

a) Donpning and complete adjustment of the device within 60 seconds;

b)Ifd
instrug
requir
compl

c) Donpning and complete adjustment of the device, with the donning instructions prg

devics

15.2 Huma
to be at the h

Exception: W
shall remove

test.

15.3 For su

bnning and complete adjustment is not accomplished within 60 seconds, the su
ted to “stop” at 60 seconds. The donned deviceshall then comply with th
bments of Sections 16 — 18. In addition, the device‘donned to a complete fit, ng
y with the applicable requirements of 16 — 18; or.

, within 60 seconds.

test subjects as specified in Table 16.1 are to be used for this test. All size adj
Ifway point when the device is given to a subject for donning.

hen the device is donnédjand no additional size adjustments are required, the
the device, loosen the side adjustments beyond the halfway point, and restari

performed wi

15.4 For yguth.devices, at least 2 subjects are required to successfully don the device in
with 15.1 without )adult assistance.

bjects ages_12-or younger, the donning and adjustment attempts specified in
h the assiStance of an adult.

bject shall be
e applicable
t timed, shall

vided on the

ustments are

b fest subject
the donning

15.1 may be

accordance

15.5 The candidate device is to be given to the subject, or assisting adult, where applicable, at pool side
with the instruction "Please don as quickly as possible and adjust to fit snugly, and say "finished" once
donning is complete." The donning attempt then is to be timed.

15.6 Deleted

15.7 If donning and adjustment of the candidate device on a subject is not achieved within 1 minute after
the instruction specified in 15.5 has been given, the test is to be repeated by the subject with the reference
vest. If the reference vest also is not donned and adjusted within 1 minute, the subject is to be disqualified
and replaced.
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16 Flotation Stability Test
16.1 General

16.1.1  Human test subjects as specified in Table 16.1 are to be used for these tests.

Table 16.1
Test subject selection

Chest size adjustment range? of device, inches (mm) Number of test participants®

8

8 (1 Rn) orless
12
18

Mgre than 6 but not more than 12 (300)

More than 12 (300)

NOTE -

1. Test particip
ectomorphic a
the device; exd
one subject sh

2. Should an a
unavailable, a fest participant having the required chest size and a weight of 80 Ibs*(36.4 kg) or more may be used
acceptable pefformance of the device. However, should the candidate device perform unacceptably on such a part|
not constitute fpilure of the device to comply with the requirements of this Standard, and another participant shall b

hnts selected are to be of varying height and weight so as to represent endomorphic,;mésomorphic,

ept that one subject shall have a chest size 1 £0.5 inch (25 +13 mm) larger than the marked maximd
bll have a chest size 1 £0.5 inch (25 £13 mm) smaller than the marked minimurn size.

3. For a youth,|child, or infant device, the weights of the subjects are to be.wijthin the intended weight range 1 Ib (0}
device and, forja device that indicates a chest size, the chest sizes are.to be within the intended chest size range +

4. A youth test|participant may be used to satisfy specific anthropomiorphic characteristics for weight, chest size, or
adult-size devite. When testing an adult-size device, when the youth is less than 13 years of age, his or her test reg
excluded for Dpnning, Sections 15, SA4, or SB7; or In-Water Removal Sections SB9, or SC9 due to the participant
limitations in dexterity, strength, and maturity. For an adult-size device, where the results for a youth test participant
a substitute tegt participant shall be used for the excluded, tests. The substitute participant shall have anthropomorg
characteristics|within the candidate device's specified range, that are similar to, but not necessarily identical to the
participant.

hild, or infant device, six subjecCts are to be used. For a combined infant/child device (less than 50 p
be used. For a combined child/youth device (30 — 90 pounds), twelve subjects are to be used.

2 For a youth,
subjects are to

® May be any dombination of males and.females, provided that at least one male and one female are used.

atomic builds. For an adult device, the chest sizes of the subjects are to be within' the intended chest size range of

Hult test participant having a chest size 1 +0.5 inch (25 £13 mm) smaller than the marked minimum sjze be

and

m size, and

to demonstrate
cipant, it shall
b selected.

5 kg) of the
in (25 mm).

girth of an
ults may be

s inherent

are excluded,
hic

bxcluded

unds), nine

16.1.2 For fhese tests, the-device is to be donned over a swimsuit; except that, if the attire
the designated purposeLof the device may have an adverse effect on the test results, the ¢
repeated with at least one subject wearing such attire.

customary to
psts are to be

16.1.3 The

tests for Type Il devices are to be conducted with the test subject wearing the reference vest,

and then repeated wearing the candidate device.

16.1.4 The pads of a candidate Type Il device shall not dislodge, the internal buoyant materials shall not
bunch, and tie tapes shall remain in the original tied position during the tests specified in 16.2.1 — 16.3.7.

16.1.5 During the conduct of the Flotation Stability Test (16.4.1 — 16.4.9) and the Water Entry Test,

Section 17, a Type lll shall comply with the following:

a) The internal buoyant material shall not become dislodged to the extent that prevents the device

to comply.

b) The internal buoyant material shall remain in a position which produces a body list angle of less
than 30 degrees. If an angle of 30 degrees or more is measured and the internal buoyant material
has noticeably shifted, the subject is to be instructed to remain in the water and attempt to correct
the position of the internal buoyant material by adjusting the device. The in-water correction shall
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be such that the internal buoyant material is secured in place without the need for repeated
adjustment or physical restraint by the subject. The body list angle following such correction shall
be less than 30 degrees.

c) Deleted

d) The internal buoyant materials shall not bunch.

16.1.6 A youth or adult Type Il or Type lll candidate device is to be tested in accordance with the Water
Emergence Test, Section 18, if subjects have difficulty emerging from the pool during the in-water flotation
stability tests due to excess water retained by the device. A device need not comply with the Water

Retention Te

specified in Iible 16.1. o

16.1.7 Dele
16.2 Typel

16.2.1 Ayo
shall comply

a) The
that fol

b) The
obtain

16.2.2 The
following:

in which:
Acist

Aqis th

ed
turning test

ith and an adult Type Il candidate device are to be tested @s.specified in 16.2.4
vith the following:

corrected average turning time (see 16.2.2) for the\group of test subjects sha
I the reference vest by more than 2 seconds; and

total number of turns for the group of test subjects shall not be less than the nu
ed by using the reference vest.

corrected average turning time (s€e“16.2.1 and 16.2.3) is to be computed &

— At
T/

otal

ne corrected-average turning time;
e average turning time for tests resulting in a turn;

e‘number of tests resulting in a turn; and

r all subjects

l. The device

| not exceed

mber of turns

ased on the

T,is tH

Tiotar IS total number of tests performed.

16.2.3 A child and an infant Type Il candidate device are to be tested as specified in 16.2.4. The device
shall comply with the following:

a) The corrected average turning time (see 16.2.2) for the group of test subjects shall not exceed

that fo

r the reference vest by more than 1 second;

b) The total number of turns for the group of test subjects shall be not less than the number of turns
obtained by using the reference vest; and

c) Water shall not funnel or be cupped into the face of a test subject as a result of the turning

mome

nt.
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16.2.4 The following are the test methods for conducting the Type Il turning test specified in 16.2.1 and

16.2.3:

a) For a youth and adult Type Il candidate device the subject is to don the device and enter the
waterd. The subject then is to take at least three breast strokes and then, face down in the water,
relax completely while exhaling slowly. The subject is to remain limp in this position long enough so
that the final stabilized attitude of static balance can be determined. The turning time is to be
recorded. The subject then is to repeat the test two additional times.

b) For a child Type Il candidate device, the device is to be fastened in the intended manner on the
subject. The subject is to gently push-off from the side of the pool, take a single breast stroke, and
then face down in the water relax and exhale slowly. The turning time is to be recorded. The test

then i
inteng
positi
the te

c) Fo

the suybject, who then is to be placed in a face down (mouth above the water) positio

and r|
gently
recor

2 The Donning

the candidate d
when the devicg
diving so that th

16.3 Type |l freeboard, head support, face plane angle, and chin support test

16.3.1 Ay
specified in 1

a) Th
vest 1

b) Ea
(25.4

c) Th
group

o tU bc lcpcatcd tVVU Gdd;t;ul |a: t;IIIGO. AD all a:tclllat;vc, thc dCV;bU ;D tU bc f
ed manner on the subject, who then is to be placed in a face down (mouth-abgd
bn in the water and released. The turning time is to be recorded. The subjéct'the
st two additional times.

an infant Type Il candidate device, the device is to be fastened in.the intends

bleased. To prevent the test subject from inhaling water during the test it is
blow air into the child's face immediately prior to the rélease. The turning
led. The test is to be repeated two additional times.

[est, Section 15, and Water Entry Test, Section 17, may be‘Cenducted at this point. In addition, if g
bvice indicates that it may have a tendency to permit mavement of the buoyant material from the
was donned to a position toward the sides or back of,a subject, at least one test subject is to e
b subject strikes the water in a prone position.

puth and adult Type Il candidate device shall comply with the following wh
6.3.3—-16.3.7:

b average freeboard,of the group of test subjects shall be not less than that of
y more than 1/4 inch(6.4 mm);

ch individual freeboard measurement of the group of test subjects shall be no le
mm);

b average’ value of the lowest marks that can be viewed on a vertical scale (see |
of test subjects shall be not greater than that for the reference vest by more
m)or the average face plane angle for the group of test subjects shall be not

(76 m

stened in the
ve the water)
nis to repeat

td manner on
n in the water
ermissible to
time is to be

n examination of
position it was in
hter the water by

en tested as

the reference

5s than 1 inch

16.3.3) by the
han 3 inches
ess than that

for the reference vest by more than 5 degrees, providing vision to the scale is not obscured by the
candidate device to a degree greater than by the reference vest; and

d) The number of test subjects provided with chin support (see 16.3.7) shall be not less than that
for the reference vest.

16.3.2 An infant and child Type Il candidate device shall comply with the following when tested as
specified in 16.3.3 — 16.3.7:

a) The average freeboard of the group of test subjects shall be not less than that of the reference
vest by more than 1/4 inch (6.4 mm);

b) Each individual freeboard measurement of the group of test subjects shall be no less than 1 inch

(25.4

mm);
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c) The average distance of the ear canal above the surface of the water for the group of test
subjects shall be not less than that for the reference vest by more than 1/4 inch (6.4 mm);

d) The average face plane angle for the group of test subjects shall be not less than that for the
reference vest by more than 5 degrees and vision to the scale shall not be obscured by the

candidate device to a degree greater than by the reference vest;

e) The head support shall cradle the subject's head in a stable manner to limit lateral
tilting from side to side of the head; and

rotation and

f) The number of test subjects provided with chin support (see 16.3.7) shall be not less than that for

the reference vest.

16.3.3 The subjects used during the test specified in 16.2.1 — 16.2.4 are to be used for this lest while still

in the water. $tarting from a vertical upright position (see 16.3.7), each subject is to attain‘a r
up position of static balance. The subject then is to be positioned in line with a vertical scals
the side of the pool, so that the subject's feet are closest to the scale and eyes are 20'feet (6.
scale. The veftical scale is to be not less than 12 feet (3.6 m) high and is to be marked in 3-
increments s¢ that the increment at the level of the surface of the water is equal to zero and t
12 feet abovd the level of the surface of the water is equal to 144.

16.3.4 While in the position of static balance specified in 16.3.3,-thé subject is to be instru
and breathe normally." The freeboard, face plane angle, and distance of the ear canal from t
the water is t¢ be measured (see 16.3.5) while the subject is at.the lowest level attained durin
breathing cydle. The lowest mark on the scale that can bekseen by the subject without mov
head from th¢ relaxed position then is to be identified (se€’116.3.6). The subject then is to attg
the chin to the chest (see 16.3.7).

elaxed, face-
e mounted at

m) from the
nch (75-mm)
he increment

cted to "relax
he surface of
g the normal
ement of the
mpt to touch

16.3.5 For the purpose of calculating the average ear-canal distance above the water, if thg¢ ear canal is

below the surface of the water, the distance is {0 be measured and recorded as a negative val

16.3.6 For the purpose of calculating‘the average lowest-viewable-mark height, the value
that can see below the zero mark is to-be zero and the value for a subject that cannot view |
foot (3.6-m) mpark is to be 144.

16.3.7 A subjectis to be considered as having chin support if:

a) The
relaxe|

device is.in-direct contact with the jawline while the subject is in either the verti
d face-up/position, or

b) The deyice prevents the subject from touching the chin to the chest while the suk

ue.

for a subject
elow the 12-

cal upright or

ject is in the

relaxedface-up positionof static bafance:
16.4 Type lll device test

16.4.1  AType lll Device:

a) Shall maintain each subject in an attitude of relaxed static balance (such as an upright or

backward position) so that the subject's respiration is not impeded at any time, and

b) Shall not have a tendency to turn a subject face-down from the position of relaxed static balance

in the water.

See 16.4.4 and 16.4.9. In addition, a youth and adult device shall not have a shoulder gap of more than 6
inches (152.4 mm), following 3 self-induced bobbing actions in the water (see 16.4.5) when any part of the
front buoyant material, including the portion of the shoulders forward of the ears constructed of foam
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and/or fabric laminated foam, is shifted upward on the wearer above the lowest corner of the mouth or
when vision of the wearer is obstructed by the ridden up device. The gap shall be measured at the
shoulder with the greatest apparent gap. Also, the device in the ridden-up condition shall not have a
tendency to turn a subject face-down from the position of relaxed static balance in the water and shall
comply with the requirements specified in 16.4.2 and 16.4.3 following the bobbing actions. The use of
crotch straps is not acceptable to achieve compliance with the ride-up requirements.

Exception No. 1: The shoulder gap requirements do not apply to float coat or wetsuit style PFDs.

Exception No. 2: For pear-shaped individuals only (i.e., stomach is larger than chest), a device need not
comply with the shoulder gap requirements. See THINK SAFE PFD PAMPHLET. For the purposes of this
exception, a compressed chest size measurement is taken, similar to a snug fitting PFD

16.4.2 A Type lll device shall permit each subject to attain at least a slightly backward efiweftical position,
see Figure 16.1, when starting from a face-down position in the water.
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Figure 16.1
Starting position — Type lll flotation test

——\‘ =—— Angle Denoting
"Slightly Back of Vertical”

Approximate
Water Level 7

Vertical Axis \ Body Axis

S2644
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16.4.3 The average freeboard of a Type Il device at static balance for the group of test subjects shall be
not less than 2 inches (50.8 mm). In no case shall the freeboard measured on an individual test subject be
less than 1 inch (25.4 mm). The subject is to be instructed to "relax and breathe normally" during
measurement of the freeboard.

16.4.4 Each subject is to don the device and enter the water2. The subject then is to assume an upright,
slightly back of vertical position in the water, keeping the head and torso in the same plane, while holding
the arms at the sides. Refer to Figure 16.1 for an illustration of the starting position. A straight rod with an
inclinometer attached may be used to establish the starting position. The subject is to maintain this
position until motion (forward or backward of vertical) is induced by the device. Then, the subject is to
allow the arms, legs, torso, and head to assume their naturally relaxed positions so that the head falls in
the direction of induced motion. If motion is not induced, the subject is to allow the head to fall backwards
and then the|subject is to allow the arms, legs, and torso to assume their naturally relaxed-ppsitions. After
the subject gttains an attitude of relaxed static balance, the freeboard of the subject.is|{o [be measured
while the suljject is at the lowest level attained during the normal breathing cycle.

2 The Donning Test, Section 15, and Water Entry Test, Section 17, may be conducted at this point. n addition, if g
the candidate dgvice indicates that it may have a tendency to permit movement of the buoyant material from the
when the devic¢ was donned to a position toward the sides or back of a subject, at least onewtest subject is to e
diving so that th¢ subject strikes the water in a prone position.

16.4.5 For pgn adult and youth Type Il device, the subjects are to perform 3 bobbing motion

n examination of
position it was in
hter the water by

s in the water

while in a vartical position to induce ride-up. See 16.4.1. Prior to the bobbing actions and while in the

jects are to be instructed to "readjust the device to a comfortably snug fit." Imn

fit. The bobb|ng motions are then to be generated by stretching the arms straight out from th
water's surface with the palms facing downward. While in this position, the subjects are to
the water with their hands in an open, flat orientatian. While pushing down on top of the wate
are to fully inhale and rise above the water's surface. After reaching the upward peak, the s
bring their hands together over the head and:fully exhale while sinking into the water. The
under the water's surface to be counted. Fhis motion is to be repeated three total times. Subj
50 — 90 pounds (22 — 41 kg) may be assisted in performing the bobs.

16.4.6 Immlediately following the last bobbing motion specified in 16.4.5, the shoulder wit
apparent gap is to be measured by inserting the measuring device illustrated in Figure 16.2
top of the shoulder and the“inside uppermost portion of the PFD above the right shoulder
only enough|pressure to-take up existing slack. The test subject is to be oriented vertically
during this measurement. The hands are to be held together and located at approxima
abdomen du

nature, young

limited manual dexterity may be assisted when readjusting the device to a comyfortably snug

e sides at the
ush down on
r, the subjects
ubjects are to
head must go
ects weighing

h the greatest
| between the
and applying

in the water
tely the mid-

fing thesmeasurement. Following the shoulder gap measurement, the candidate device is to

be tested in chordance with 16.4.2 and 16.4.3. See 16.4.1.
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Figure 16.2

Shoulder gap measuring instrument
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16.4.7 The $ubject then is to attain a face-down position in the watér. The device shall perniit the subject
to turn in not/more than 5 seconds from the face-down position<to)a position in which resgiration is not
impeded.

16.4.8 If, dyring these tests, a subject is not maintained;in*an upright or backward face-up| position, the
subject is to repeat the test using a reference vest. If the'reference vest does not maintain the[subject in an
upright or bagkward face-up position, the test is to berepeated with another subject of the same anatomic
build.

16.4.9 If during the tests described in 16.4.4*and 16.4.8 the candidate device does not comply with these
requirements|with one subject from the grfoup, an additional 18 subjects as specified in Table|16.1 may be
used. If the device performs acceptably (see 16.4.1 — 16.4.3) while being worn by each of thg 18 subjects,
the device is ficceptable.

16.5 Pocke} flotation stability test

16.5.1 Wheh a devicé employs more than 150 square inches (967 cm?) of total pocket area on the front
when measufed in-accordance with 16.5.6, pockets of the device are to be filled with thg nonbuoyant
material (i.e.,|weights) determined in accordance with 16.5.4. Pockets on the rear of the deVice are to be
filled once with,buoyant material (i.e. closed cell foam flotation material) determined in accprdance with
16.5.5 and once with nonbuoyant material.

16.5.2 For Type Il devices, the device with the front pockets filled with nonbuoyant material shall comply
with the requirements:

a) In Section 16.2, with rear pockets filled with buoyant material; and

b) In Section 16.3, with the rear pockets filled once with nonbuoyant material and once with
buoyant material.

16.5.3 For Type Il devices, with the pockets filled, the device shall comply with one of the following:

a) For front and rear pockets, the subject's freeboard shall not be reduced to below water's surface
when measured at the bottom of the subject's normal breathing cycle with the subject in the starting
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position and in the achieved position of static balance. Also, the device shall maintain the subject in
an upright or back of vertical position.

b) For front pockets, when the use of the nonbuoyant items no longer permits the device to provide
adequate freeboard or does not maintain the subject in an upright or back of vertical position in the
water, the test is to be repeated as follows. The backward tilting of the head described as follows
shall maintain the subject in an upright or back of vertical position and the average freeboard at
static balance shall not be less than 1 inch (25.4 mm). The subject is to be instructed to breathe

normally during measurement of the freeboard.

1) The subject is to assume an upright, slightly back of vertical position in the water, while

holding the arms at the sides. The subject is to relax the neck to allow th

e head to tilt

c) Fo
subje
test is
mm).

The device d

— (c) is needéd to maintain the specified minimum freeboard.

16.5.4 To ¢

| 1 ol oot ot | | ol tlo L £ Ll o 2l H Tl | Ll H
VAUNWAITU oU idl 1U To UTITTTIU UiIrc plallc Ul UiIc uuuy dAlo. TTICT OUUJUbL aIrcinri
arms, legs, and torso to assume a natural relaxed position, until motion is.in
device.

2) After the subject attains an attitude of static balance, the freeboard of the s

" front pockets, when, even with the head tilted backward, thedevice does no
ct with a freeboard of 1 inch (25.4 mm) or more in an upright or back of vertica
to be repeated as follows. The freeboard at static balance’shall not be less tha

1) The subject is to assume an upright slightly back of vertical position a
assume a posture in the water where breathing is not impaired. This po
attained by arching of the back and tilting-ofthe head, or the like.

2) After the subject attains an attitude of static balance, the freeboard of the s
measured while the subject is at the Towest level attained during the normal br
The subject is to be instructed. to)breathe normally during measurement of the

oes not comply with the requirement when any action other than the posturing s

etermine the makimum capacity of each front pocket, rigid rectangular prisms

ammunition

oxes) are to be.placed in the pockets and each pocket is to be filled with as mar

to allow the
duced by the

Libject is to be

measured while the subject is at the lowest level attained during.the normal brgathing cycle.

maintain the
| position, the
n 1inch (25.4

nd then is to
sture may be

Iibject is to be
pathing cycle.
freeboard.

pecified in (a)

(to represent
y prisms as it

is able to hold. Nonbuoyant items with in-water weight equivalent to the ammunition boxes are then to be

used for th

nonbuoyant items_are-to be as follows:

a) Foflower or middle pockets on the front of a device the prism is to measure 4-

swim test~specified in 16.5.1. The dimensions for the prisms and the w

eight for the

1/4 by 3 by 1

inches (114 mm by 76 mm by 25 mm). Each nonbuoyant item, representing T box of ammunition, is
to have an in-water weight (i.e. weight under two inches of fresh water) of 250 £5 grams (7.7 £0.1
ounces).

b) For upper pockets the prism is to measure 1-1/4 by 1-1/2 by 2-1/2 inches (32 mm by 38 mm by
64 mm). Each nonbuoyant item, representing 1 box of ammunition, is to have an in-water weight
(i.e. weight under two inches of fresh water) of 140 +5 grams (4.5 £0.1 ounces).

16.5.5 To determine the maximum capacity of each back pocket, rigid rectangular prisms are to be
placed in the pockets. The prisms are to measure 4-1/4 by 3 by 1 inches (114 by 76 by 25 mm), and each
pocket is to be filled with as many prisms as it is able to hold. Closed cell foam buoyant material with a
density of no more than 4 Ib/ft (64.1 kg/m®) and a volume equal to the rigid prisms are then to be used for
the swim test specified in 16.5.1.
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16.5.6 The area (A) of each pocket is to be determined by the following equations:

a) For flat pockets:

A=hxw
where:

h is the height of the pocket, and

_w is the width of the pocket See Figure 16 3

b) For|pouch type pockets or pockets with gussets:

A=(h+g,)x(wtg,)
in whigh:

h is the height of the outer surface of the pocket,

w is the width of the outer surface of the pocket,

gy is the depth at the bottom gusset, and

Jm is the depth at the middle side gusset. See Figure 16.4.

c) The total area (AT) is the sum of all pocket areas:

AT = A1 + A2+ ... An
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