®

UL 1517

STANDARD FOR SAFETY

Hybrid

Personal Flotation:Devices



https://ulnorm.com/api/?name=UL 1517 2021.pdf



https://ulnorm.com/api/?name=UL 1517 2021.pdf

OCTOBER 28, 2021 - UL1517

tr1

UL Standard

Third Edition

for Safety for Hybrid Personal Flotation Devices, UL 1517

, Dated April 20, 2007

Summary of Topics

This revision of ANSI/UL 1517 dated October 28, 2021 is being issued to update the title page to
reflect the most recent designation as a Reaffirmed American National Standard (ANS). No
technical changes have been made.

Text that has been changed in any manner or impacted by UL's electronic publishing system is marked

with a vertica

The requirer
2021.

All rights re
transmitted i
without prior

UL provides
not limited to

In no event
including los
inability to u
possibility of
this Standarg

Users of the
harmless fro
attorney's fe
Standard on

Llina inthe marain
G-

nents are substantially in accordance with Proposal(s) on this subject dated

served. No part of this publication may be reproduced, stored in a retriev
n any form by any means, electronic, mechanical photocaopying, recording,
permission of UL.

this Standard "as is" without warranty of any kind, eithier expressed or implied,
the implied warranties of merchantability or fitness for'any purpose.

will UL be liable for any special, incidentali.'consequential, indirect or simi
5 of profits, lost savings, loss of data, or any’other damages arising out of the
se this Standard, even if UL or an authorized UL representative has been 4
such damage. In no event shall UL's:liability for any damage ever exceed the
, regardless of the form of the claim}

electronic versions of UL's-Standards for Safety agree to defend, indemnify,
m and against any loss, expense, liability, damage, claim, or judgment (includin
bs) resulting from any .efror or deviation introduced while purchaser is storing
the purchaser's computer system.

September 3,

bl system, or
or otherwise

including but

ar damages,
use of or the
dvised of the
price paid for

and hold UL
g reasonable
an electronic



https://ulnorm.com/api/?name=UL 1517 2021.pdf

tr2 OCTOBER 28, 2021 - UL1517

No Text on This Page



https://ulnorm.com/api/?name=UL 1517 2021.pdf

@ m\eﬂnan Nﬂlio,,a, -94,
o

O 0¢
< %

APRIL 20, 2007
(Title Page Reprinted: October 28, 2021)

| ANSI/UL 1517-2012 (R2021)

UL 1517

Standard for Hybrid Personal Flotation Devices

First Edition — November, 1984
Second Edition — March, 2000

Third Edition

April 20, 2007

[

his ANSI/UL Standard for Safety consists of the Third<Edition including revision
rough October 28, 2021.

= -

he most recent designation of ANSI/UL 1517 as\a'Reaffirmed American National
tandard (ANS) occurred on October 28, 2021. ANSI approval for a standarnd
es not include the Cover Page, TransmittalPages, and Title Page.

omments or proposals for revisions on any part of the Standard may be

spbmitted to UL at any time. Proposals should be submitted via a Proposal
equest in UL's On-Line Collabgrative Standards Development System (CSDS
https://csds.ul.com.

~

(9]

L's Standards for Safety-are copyrighted by UL. Neither a printed nor electron

py of a Standard_should be altered in any way. All of UL's Standards and 3

pyrights, ownerghips, and rights regarding those Standards shall remain th
sple and exclusive,property of UL.

D =

| COPYRIGHT © 2021 UNDERWRITERS LABORATORIES INC.



csds.ul.com
https://ulnorm.com/api/?name=UL 1517 2021.pdf

UL 1517 OCTOBER 28, 2021

No Text on This Page



https://ulnorm.com/api/?name=UL 1517 2021.pdf

OCTOBER 28, 2021 UL 1517 3

CONTENTS
INTRODUCTION
IS Tt o] o1 PR 7
p ¥ 1411 €3 o 1Y 1= T T =Y 0 =Y o | P 7
I B [ To F= 1 1= To l = 1= =Y Lot 7
N € 10T 1= 7 T o 7
5 Components and Materials ............oooiiii e 9
CONSTRUCTION
B GeIEral......ccoveiiii e s 12
7 Sizing and ArrangemeENnt ...........oviiiiiiiiii e e, 12
TI1 GeNETal c..uceviieiee e D 12
712 Inflation systems and compartments ...........cccoooeviiiiiiiiiiin iGN e 13
8 Closures and Attachment Means.............coviiiiiiiiiiiiiie e R T 14
LS I =T |3 03U UPUTR PRI S SUPSSPPTRUPRRRS! NUPORNPPRRPR: 16
LK I O T-1 i1 T 1 U UURUPUE iSSP NP 16
PERFORMANCE
GENERAL
11 Canfigurations for Tests .......ccoeuviiiiiie O e 17
USE TESTS
L €T T a1 - | P P 18
13 Dgnning and Operability TeStS (ot iuuu i e 21
1B.1 Deflated donning and operability test..............ccoeeiiiiiiiiiiii 21
1B.2 Inflated dONNING IEST....... i iiiiieee e 21
T4 JUMP TESES ..o R et et e e e e e e 22
TR GENEIAL. ...l 22
0.2 Deflated @EVACE.....ccun i e 22
14.3 INflated @EVICE ....ve i 22
T4 BelESy . it e e 22
15 Inherent-Elotation Characteristics Test .........cccooviiiiiiiiiii e 23
16 Inflated Flotation Stability Tests ..o 24
1e+~Genetal 24
16.2 Type Il characteristics testS ... ..o e 24
16.3 HELP POSItION tESt ... et 25
16.4 Type lll characteristics teStS. ... ..oviiu e 26
17 Water EMErgence TESE ... .o 29

MECHANICAL CHARACTERISTICS TESTS

18 Operation Force and Inflation Pressure Test ... 29
19 Buoyancy and Permeability TEStS ........couiiiiiiiic e 30
19.1 Deflated AEVICE. ... it 30
L T2 )= 1 (= Te I o L2 o 31
19.3 Buoyancy determination............ooouuiiiiiii e 31
D2 I 1] (01U o) o T =] (PP 32

20.1 Buoyancy distribution test....... ... 32


https://ulnorm.com/api/?name=UL 1517 2021.pdf

4 UL 1517 OCTOBER 28, 2021

20.2 Loss distribUtion teSt ... ... e 32
21 Water Entrapment Test ... ... 32
22 Dynamic Srength TeSt.......coiu i 33
220 T 1= 13 1L =Y £ 33
24 Temperature CyCling TeSES .....cuuuiiiiii i et 36
Bt B =T 1= - | PN 36
24.2 High to low temperature @XPOSUIE ...........iiiuiiiiii e 36
24.3 Low to high temperature EXPOSUIE ..........oiiuniiiiiie e e e e e 36
25 SOIVENT EXPOSUNE TEST . .cuuniiiiieiii e ettt e e e e et e e e e e e e e e e e e et e e aaaeeeanaes 36
26 FIame EXPOSUIE TEST......uuuiiiiii ettt e et e e e e e e e s 37
27  Abrasion/CompreSSION TEST ... .ciuu i 37
28 Puncture ResistanCe Test .. ... e 37
29  OVErPressure Tests .. i e e aenn e enen e e 38
29.1 DeVviCe test . ..o G 38
29.2 Over-pressure relief valve test .........cooooviiiiiiiiiee @D e 39
30 Air[Retention Test.......oooiiiii e A 39
31 Strength of Attachment TestS ... e e 39
31.1 Inflation systems test ... N 39
31.2 Secondary closure test.........cooouuiiiiiiiiii e AN e e 40
31.3 PUIEEST. oo e e e 40
32  Enyironmental TestS ........cocoviiiiiiiiiiiniiiiiiiieeeeeeee e E e 40
K S B 1= T 1= - | . PR 40
33.2 Water exposuretest.........cooooviiiiiiiiiii AN 40
32.3 Humid atmosphere test ... A e 44
33 Bogly Strap — Hardware Securement Test.......... 00 i 44
34 Sepm Strength Test.......ccoooiiiiiiiiiiiii e 44
35 Abfasion ResiStance Test........cvvuuiiiiiiii s e 45

MANUFACTURING AND PRODUCTION TESTS

36 GERnEral...cc.oveieieii N e 45

37 AIrRetention TeSt.. ... T e e 45
MARKING

G T € 1= a1 = | N N Y R 45

T B I C 1= =T = | T RTOTTPR AP 45

38.2 USCGtecreational use approval..........cc.ovieiiiiiiiiiiiiiieeie e e 45

38.3 Identification and information .............coooeiiii i e 46

SUPPLEMENTARY INFORMATION

G I CT=Y 1= = | P 47
40 Information Pamphlet ...........oooiniiiiii e 47
A1 OWNEIS MANUAL . ... oo e e e ettt e et e aens 50

SUPPLEMENT SA - REQUIREMENTS FOR HYBRID PFDs FOR COMMERCIAL USE

0Ty S oo o1 Y PRR 55
T 1Y o 1= | TP 55
SA3  Sizing and ArTangEMENT........uuiiiiiiii et e e et e e e e e e e eaaan 55
ST O 1o L= U ] Y 56
T T =Y o 1= - P 56
0T TN 10 o1 o T =] (P 56

SA7 Inherent Flotation CharacteriStics TESt........ouiieiii e 56


https://ulnorm.com/api/?name=UL 1517 2021.pdf

OCTOBER 28, 2021 UL 1517 5

SA8

SA9

SA10
SA11
SA12
SA13

Inflated Flotation Stability TeStS.... ..o e 57
SAB. 1T TUMING tESES ... oee i e e eaas 57
SA8.2 Freeboard and SUPPOIttESt........cciviniiiii e 57

IN-Water Removal TeSt......c. i e e ees 57

Buoyancy and Permeability TEST .......couuiiiiiiii e 58
LT 4TS LS =] (S 58
LT T RPN 58

T V(o= = 10 T N 59



https://ulnorm.com/api/?name=UL 1517 2021.pdf

UL 1517 OCTOBER 28, 2021

No Text on This Page



https://ulnorm.com/api/?name=UL 1517 2021.pdf

OCTOBER 28, 2021

UL 1517

INTRODUCTION

1 Scope

1.1

These requirements cover wearable buoyant devices having:

a) At least one compartment that relies upon inflation by gas or other medium to provide buoyancy,

and

b) A quantity of inherently buoyant material.

1.2 The hybrid devices covered by this standard are intended for United States Coast Guard (USCG)

approval un
2 Units of

2.1 Values
approximate

3 Undated

3.1 Anyun
interpreted a

4 Glossary
4.1 Forthe
4.2 AUTON
when the bu

wearer.

4.3 BELT A

ttr 46 CFR 160.077 as recreational use devices.

easurement

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

References

jated reference to a code or standard appearing in‘the’ requirements of this star
5 referring to the latest edition of that code or standard.

purpose of this standard the following:definitions apply.

IATIC INFLATION SYSTEM — A system that automatically inflates one or more ¢
oyant device is submerged-in-the water, and operates independently of any

A device that wraps around the torso but does not cover the shoulders o

deflated condlition.

4.4 CLOSY

a) Pri
functi

RES

mary.=~A’means of securing the device onto the body so that the device can b
bn-substantially in the intended manner without the use of any other means of

xplanatory or

dard shall be

ompartments
action by the

[ arms in the

e expected to
fastening the

devic

p onto the body

b) Secondary — A closure that:

1) If it is the only closure that is closed on the device, does not result in the
donned as intended; and

device being

2) Is not usually required to be closed in order for the device to substantially comply with the

requirements in this standard.

4.5 DESIGN PRESSURE RANGE — The range of pressures, as specified by the manufacturer, to which
a compartment may be inflated to provide the intended in-water performance.
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4.6 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.

4.7 FOAM -

Closed-cell foamed polymeric material.

4.8 FREEBOARD - A distance measured perpendicularly from the surface of the water to the lowest
point where the wearer's respiration may be impeded. The freeboard of a test subject in the water is
measured with the subject at FRC (see 4.9) and in the attitude of static balance in which respiration is
least likely to be impeded.

4.9 FUNCT%WMM@LM@M&Q
remaining at {he bottom of the normal breathing cycle when at rest.

410 FULLI

4.11  INFLA]

4.12 INHER
system; that i

413 INSER
device.

4.14 JACKEH

415 LOCK
the stitch, sud

416 MANU
mechanism i
lanyard.

4,17 ORAL
compartment

418 PERF(
classed as on

INFLATION — A chamber inflated to any value of pressure within the design’pres

person has

pure range.

[ABLE COMPARTMENT — A container that is inflated by a gas or other mediugn through an
automatic, manual, or oral system.

ENT BUOYANCY - That buoyancy provided by means(that does not rely on an inflation

5, the buoyancy provided by inherently buoyant material.

[T — A quantity of inherently buoyant material that'has been cut or formed for in

T — A device having sleeves.

STITCH — A stitch that will not unravel when a force is applied to any of the thr|
h as the stitch designated as Type 301 in Federal Standard No. 751a (January 2

AL INFLATION SYSTEM,= A system that inflates one or more compartm

actuated by a deliberate manual action on the part of the wearer, such as by th

INFLATION®SYSTEM — A system through which a wearer exhales air

DRMANCE TYPES - The intended performance of a hybrid device, when ful
e.of the following:

sertion into a

pads forming
5, 1965).

ents when a
e pulling of a

to inflate a

y inflated, is

a) Type Il — Turns most unconscious wearers from a face-down position in the water to a position in

which

the wearer's respiration is not impeded.

b) Type Il — Supports a conscious wearer in an upright position in the water, and has no tendency
to turn a slightly back of vertical wearer (see Figure 16.1) face-down in the water.

4.19 REFERENCE VEST — An AK-1 PFD constructed in accordance with 46 CFR 160.047 except as

follows:

a) Each front insert has:

1) At least 8.25 ounces (234 g) of kapok; and


https://ulnorm.com/api/?name=UL 1517 2021.pdf

OCTOBER 28,

2021 UL 1517

2) A total volume displacement in water that provides a buoyancy of 9.0 £0.25 pounds-force

(40 +1 N).

b) The back insert has:

1) At least 5.5 ounces (150 g) of kapok; and

2) A total volume displacement in water that provides a buoyancy of 6.0 £0.25 pounds-force

(27 +1 N).

4.20 SECOND-STAGE DONNING — Donning or adjustment that is required, after the device is inflated
while being worn, to achieve the intended flotation characteristics.

4.21

SERVICEABLE - Exhibits no signs of functional deterioration (deformation of hard

tear, a loose peam, or the like) sufficient to make the device unacceptable for continued.inten

422 STRUCTURAL SEAM - A seam that serves a functional purpose,.as distingu

decorative p

4.23 TURNING TIME — The time required for a device to turn a face-down wearer to a pos

the wearer's

4.24 UNIVH
the adult U. §

rpose.

Fespiration is not impeded.

b. population with respect to height and girth.

FRSAL SIZE — A size of device constructed to fit persons in the 5th through 95tk

vare, a rip or
Hed use.
shed from a

ition in which

percentile of

4.25 VEST[- A device that covers the shoulders buthas no sleeves. A yoke-style device is considered to
be a vest.
5 Compongents and Materials
5.1 A component of a device covered.by.this standard shall (see Table 5.1):
a) Comply with the requirements in the Standard for Components for Personal Flotgtion Devices,
UL 1191, except as specified in Table 5.2; or
b) If hot covered ,by-specific requirements in UL 1191, be acceptable when invastigated with
respeict to the application. In addition, if the USCG has specific requirements for the component, it
shall comply with those requirements.
Table 5.1
Component requirements
Component Application Applicable UL 11912 (USCG) requirements
Body strap Primary closure Webbing, Section 7
Secondary closure Tie Tape and Reinforcing Tape, Section 9
Drawstrings Secondary closure Tie Tape and Reinforcing Tape, Section 9
Fabric Envelope® Fabrics for Wearable Devices, Section 5 (Type V)
Cover for inflatable compartment® Fabrics for Wearable Devices, Section 5 (Type V)
Foam Buoyant material® Closed-Cell Foamed Polymeric Material, Section 13
Hardware Primary closure Hardware, Section 10

Table 5.1 Continued on Next Page
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Table 5.1 Continued

Component Application Applicable UL 11912 (USCG) requirements
Kapok Buoyant material (46 CFR 164.003)
Lacing Any Lacing, Section 8
Polymeric film Kapok enclosure I:(Ilastic Film for Kapok or Fibrous Glass Enclosures, Section
Reflective fabric or Any (46 CFR 164.018)
tape
Survivor locating light | Any (46 CFR 161.012)
Thread Structural seam Thread, Section 3
Tie tape Secondary closure Tie Tape and Reinforcing Tape, Section 9
Vinyl-dip coatinp Any Vinyl-Dip Coatings, Section 12
Zipper Primary closure Zippers, Section 11
Any material used to form an inflatable compartment Compartment Materials for Hybrid'Devices, Segtion 17
Any componen{ (valve, cartridge, tube, or the like) used in an Inflation Systems, Section 18
inflation system®

NOTE: Not appjicable to nonfunctional (decorative) components.

@ The requiremgnts for Components for Personal Flotation Devices, UL 1191.

® Does not reinforce or restrain an inflatable compartment.

¢ Also, see Abrgsion Resistance Test, Section 35, of this standard.

4 Material relied upon for compliance with the requirements in 19.1.1 of this standard.

¢ Also includes pverpressure relief valves and deflation valves.

Table 5.2
Component properties

Applicable UL 1191 requirements

Component Test? Conditioning Minimum required values®®
Fabric Breaking Strength As-received and after 100 hours of 90 pounds-force (400 N) averagg in direction
accelerated weathering of both greater thread count and lesser thread
count®
Tear Strength As-received 8.5 pound-force (38 N) in directipn of both

greater thread count and lesser thread count®

Hardware Strength After salt spray exposure (metal), as- | 225 pounds-force (1000 N)
received and after 100 hours of
accelerated weathering and high and
low temperature exposures (plastic)

Webbing Breaking Strength As-received and after 100 hours of 400 pounds-force (1800 N) average
accelerated weathering

@ Also, see 5.3 and 5.5.

b Also, shall retain at least 60 percent of the as-received breaking strength after accelerated weathering conditioning.
¢ A fabric used as an inner liner need only have a 70 pounds-force (311 N) average in both directions.

4 A fabric used as an inner liner need only have a 6.0 pounds-force (27 N) average in both directions.

5.2 A component covered in Table 5.2 shall have at least the minimum properties specified in Table 5.2
when tested in accordance with the applicable specifications in the requirements for Components for
Personal Flotation Devices, UL 1191.

5.3 A nonmetallic component of a hybrid device shall retain at least 40 percent of its as-received strength
after being subjected to 300 hours of light and water exposure in accordance with Method | of the
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Standard Practice for Operating Light Exposure Apparatus (Carbon-Arc Type) With or Without Water for
Exposure of Nonmetallic Materials, ASTM G23, using apparatus designated Type D, DH, or E in ASTM
G23.

Exception: This requirement does not apply to fabric used as the inner liner on the device, if the liner is
protected from exposure to the weather when the device is worn as intended.

5.4 Unless inherently resistant to fungus, a nonmetallic component of a hybrid device shall retain at least
90 percent of its strength after being subjected to the mildew resistance test specified in Federal Test
Method, Standard 191 (Method 5762) when untreated cotton is used as the control specimen. In addition,
the gas transmission rate of the inflation chamber shall not increase by more than 10 percent. Covered
materials may be tested with the covering

5.5 A metallic component of a hybrid device shall be formed from AISI 300 or 400 Series stainless steel
or other matgrial having at least equivalent resistance to the corrosive effects of salt spray exposure.

Exception: An expendable component (for example, a gas cylinder) need not comply with this
requirement,| and shall be provided with a zinc or cadmium plating, or.-equivalently protected against
corrosion.

5.6 Metals ghall be used in combinations that are galvanically compatible.

5.7 An exppsed edge or projection of a component shall not.be sufficiently sharp to damage the material
of an inflatable compartment or constitute a risk of injury to ‘persons during intended use.

5.8 Refere¢ measurements necessary to determine“compliance with the requirement in 5.7 are to be

those descrilped in the requirements for Tests for.Sharpness of Edges on Equipment, UL 1439.
5.9 Adhesiye shall be a waterproof type that\is acceptable for use with the materials being Honded.
5.10 Material used in the manufacture of a hybrid device shall be new.

5.11 The inherent buoyancy ofta‘hybrid device shall be provided by either kapok or foam.

5.12 Foamishall have a ¥/ factor of 85 or more as determined in accordance with the requirements in the
Standard for|[Components-for Personal Flotation Devices, UL 1191.

Exception N¢. 1 This requirement does not apply to foam that is not relied upon for compliance with the
requirementg «iny'Section 19, Buoyancy and Permeability Tests, when the device complies with the
requirements T -SECIIONS 15, IMETent Flotation Characteristics Test ana 16, inffated Fiotation Stability
Test, both with and without the foam in place.

Exception No. 2: Foam may have a V factor of not less than 80 when the device complies with the
requirement in 20.2.1.

5.13 The V factor (as determined in accordance with the requirements in the Standard for Components
for Personal Flotation Devices, UL 1191) of foam forward of the body axis (see Figure 16.1) shall be
greater than or equal to the V factor of foam aft of the body axis.

Exception: A device that complies with the requirement in 20.2.1 need not comply with this requirement.
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CONSTRUCTION
6 General

6.1 The construction and assembly of a hybrid device shall be judged with respect to its intended use in
addition to the requirements in this standard.

6.2 The construction of a hybrid device shall acceptably reduce the likelihood of shifting or bunching of
internal materials.

6.3 Fibrous buoyant material shall be:

a) Completely encased in a flexible, sealed polymeric film; and

b) Provided in at least three separate inserts in a manner that gives a distribution similar to that of
the reference vest (see 4.19).

6.4 A devicg¢ shall have provision for drainage in areas that may entrap water. See Watel Entrapment
Test, Section 21.

7 Sizing and Arrangement
7.1 Genera
7.1.1 A hybrid device shall not be constructed for persons'weighing 90 pounds or less.

7.1.2 A hybrid device shall be constructed to fit chest sizes within a range of at least 2 inchels (51 mm). A
universal siz¢ device shall be constructed to fit-chest sizes within the range of 30 — 52 inches (80 — 130
cm).

7.1.3 A hybfid device shall be supplied.in a ready-to-use condition. A device that employs ¢artridges for
inflation shall[be provided with at least-one cartridge. A device that employs an automatic inflation system
shall be provifled with at least one ‘automatic-activating device.

7.1.4 A hybrid device shall in-both the deflated and fully-inflated conditions, as well as during inflation:

a) Bel|as comfortable, nonrestrictive of motion, respiration, and vision, and as nonpulky for the
wearef as pragcticable, consistent with intended use.

b) Be puch that the intended method of donning the device, including the second-stage donning, is
obvious o an untrained person. A device designated as having Type Il performance shall not
require second-stage donning.

¢) Incorporate strapping or other means of attachment that provides a secure fit (as tight as
possible without causing discomfort). See Donning and Operability Tests, Section 13, and Jump
Tests, Section 14.

7.1.5 The construction of a hybrid device shall permit the device to be partially inflated to a level that
provides a total buoyancy of at least 13 pounds-force (60 N) without significantly changing the
appearance, fit, or comfort of the device. For the purpose of this requirement, bulging or swelling of the
device that does not cause the release of snaps holding compartment flaps or the like is acceptable.

7.1.6 Hardware shall be:

a) Arranged to facilitate operation; and


https://ulnorm.com/api/?name=UL 1517 2021.pdf

OCTOBER 28, 2021

UL 1517

13

b) Attached in a manner that reduces the likelihood of improper operation.

7.1.7 The arrangement of a hybrid device shall acceptably reduce the likelihood of snagging, such as by

providing me

ans to secure the free ends of body straps and the like.

7.1.8 A hybrid device shall not provide access to inserts by means of zippers or the like, but inflatable
compartments may be removable for servicing.

7.1.9 A hybrid device shall not form channels having a tendency to direct water into the face of the
wearer to a degree greater than the reference vest.

7.2

7.2.1 A hyg
device desig
inflation syst
7.2.2 Inflati

7.2.3 Thed
be external t

724 An in

Inflatiop-systems-and-compartments

rid device shall be provided with an oral inflation system for each inflatable’co
hated as having Type Il performance shall be provided with both anautomati
Bm.

bn systems in addition to those required by 7.2.1 may be provided.

perating mechanism, actuation means, and related compoenents of an inflation
p the inflatable compartment the system supplies.

flatable system shall be constructed to providesthe required in-water perforn

mpartment. A
c and an oral

system shall

nance by the

device when|operated as intended both:
a) Algne; and
b) In @any combination with other inflation syStems permitted by the construction of the|device.
7.2.5 An inflation system shall be located!and arranged to:
a) Be|operated by either hand.of the wearer in a single deliberate action (also, see 4.2.6). Moving

an ur
delibg

b) Ac
comp

c) Be
shall

secured flap, or thetlike, to gain access to the actuation means is not to be
rate action. See 13.1.6.

Ceptably reduce the likelihood of components abrading or otherwise damaging
artment orcompartments of the device.

not\require the use of tools to be removed for servicing.

considered a

the inflatable

easily-reset after use. A gas cylinder or similar (expendable or rechargeabl¢) component

7.2.6 For an oral inflation system, the requirement in 7.2.5(a) applies with the device in any intended
condition of inflation. In this regard, the term "operated" refers only to the action of bringing the inflation
tube to the mouth (not to the act of inflating the device).

7.2.7 An inflatable compartment shall be provided with means to be deflated, which may be integral with
or separate from any inflation system provided for the compartment. The deflation means shall be located
and arranged to:

a) Be operated by either hand without the use of tools;
b) Reduce the likelihood of unintentional operation; and

c¢) Permit reinflation of the compartment after operation.
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7.2.8 For a compartment supplied by an oral inflation system:
a) The minimum value of the design pressure range shall be not greater than 0.6 psig (4 kPa); and

b) The maximum value of the design pressure range shall be not less than 2 psig (14 kPa) or the
maximum final pressure permitted by an overpressure-relief valve, whichever is less.

7.2.9 A compartment that is supplied by more than one inflation system shall be constructed so that the
combined use of the systems, in any practicable sequence, does not result in a compartment pressure
greater than the maximum value of the design pressure range. This may be accomplished by the provision

of an over-pressure-relief valve or other equivalent means (see 29.2.1 and 29.2.2).

Exception: T
greater than
29.1.4, when

7.210 Fort
(14 kPa) will
pressure-relig

7211 Ano
the valve bec

7.212 The
likelihood of &

Tests, Section 32.

7.213 Anin

compounds formed from reaction with water, compartment walls, or the like.

7.2.14 Wind
inflation syste
Personal Flot

8 Closures
8.1 The cut

equivalent, to
turned under.

e pressure may be greater than the maximum value of the design pressure,rd
he value at which the compartment was tested in the over-pressure test describg
the device is marked and information is provided in accordance with 38.3:3-and |

ne purpose of the requirementin 7.2.9, it is to be assumed that an inflation press
be achieved through the oral inflation system, unless limited to'a lesser value
f valve (see 29.1.1 and 29.2.2).

er-pressure-relief valve shall be located and arranged/to acceptably reduce thg
bming blocked or otherwise rendered ineffective.

location and arrangement of an automatic dnflation system shall acceptably
ctuation from exposure to water other than that of complete submersion. See E

flation medium shall not generate compounds more toxic than carbon dioxide,

ow material used as a non-load bearing component for viewing the indicg
m, shall comply with the_requirements of Section 31.8, of the Standard for Co
htion Devices, UL 1191.

and Attachment Means

ends of a‘body strap, tie tape, belt loop, or the like shall be turned under and st
reduce.the likelihood of unraveling. Synthetic materials may be heat sealed in

nge, and not
bd in 29.1.1 —
11.5.

sure of 2 psig
by an over-

likelihood of

reduce the
nvironmental

ncluding any

tor(s) of the

mponents for

tched, or the
lieu of being

8.2 The free end of a body strap shall be provided with means to reduce the likelihood of unintentional
disengagement from the hardware, such as a tab formed by box-x stitching two 1-1/2-inch (40-mm) turn
unders. See 33.1 and 33.2.

8.3 A body strap shall be prevented from disengaging by means of belt loops or equivalent means that
will attach at least one end of the strap to the device (the use of only a snap is not acceptable for this
purpose). A belt loop used to secure a body strap to the device shall not permit the primary closure of the
body strap to pass through the loop.

8.4 The width of the opening in a closure such as a buckle or dee ring shall be not more than 1/8 inch (3
mm) greater than the width of the associated webbing, as measured at the line of contact.

8.5 Hardware shall have a quick and positive lock mechanism.
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8.6 A zipper shall be:

a) Easily initiated;

b) Nonjamming;

c¢) Right-handed; and

d) A locking type.

8.7 Drawstrings shall:

a) Be

not less than 1 inch (25 mm) wide:

b) Ha

c) Cqg
Comy

8.8 The ex{ended, finished length of a body strap shall be not more than\3.inches (76 mm
the minimum| length required to secure the device on a person having thie maximum chest size.

Ve a positive closing mechanism; or

mply with the tieability requirements for tie tapes in the requirements in the
onents for Personal Flotation Devices, UL 1191.

Standard for

greater than

8.9 Complignce with the requirement in 8.8 is to be determined by\either of the following mdthods:

a) The length of each body strap is to be measured:with all adjustments made t

maxirpum length. The outside circumference of the-device at each strap location

measpred with the device fitted as intended on~a-subject of the maximum chest siz

b provide the
then is to be
e (see 8.10).

The difference between the strap measurement'and the circumference measurement at the strap
locatipn shall not exceed 3 inches (76 mm).

b) The device is to be fitted as intended on a subject of the maximum chest size

measprement is to be made along.the means of adjustment to some reference mark

(see 8.10). A
on the strap.

Then| with all adjustments madée.te provide the maximum length, a second measurgment is to be
made| along the means of adjustment to the reference mark. The difference between the two
measpurements shall not exceed 3 inches (76 mm).

8.10 The subject specified in 8.9 is to be the subject having the largest chest size frq

specified in Table 12.1. The.subject is to meet the qualifications specified in 13.1.4.

8.11

Exception N

A hybiid device-shall not provide means that may be used to fasten the device to a bodt.

1 This requirement does not apply to the closures of the device

m the group

Exception No. 2: This requirement does not apply to harness assemblies, or the like, intended to be
attached to harness lines during activities such as boardsailing or hiking out on a sailboat, and that have
been investigated and found to be acceptable for the application.

Exception No. 3: This requirement does not apply to a means that is rendered inoperative when subjected
to the test described in 31.3.1.

Exception No. 4: This requirement does not apply to a device marked in accordance with 38.3.8 and
provided with the text specified in 41.4.
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9 Seams

9.1 A lock stitch, such as the stitch designated as Type 301 in Federal Standard No. 751a (January 25,
1965), shall be used for a structural seam formed by sewing. Also, see Seam Strength Test, Section 34.

9.2 Monofilament thread shall not be used for making structural seams.

9.3 Thread and fabric combinations shall be compatible. Cotton threads shall be used only with cotton
fabrics; synthetic threads may be used with any fabric.

9.4 A structural seam joining uncoated woven fabrics shall:

a) Be B/4 inch (19.1 mm) wide;
b) Consist of two rows of a lock stitch; or

c) Be ¢f a type having equivalent mechanical characteristics.

9.5 Window] material attachments to the PFD shall have minimum seam, strength (sewn or welded) of 53
N (12 Ibs) far a 1-inch grip, in an as received condition, using the test method in Sectign 34, Seam
Strength Test

10 Coatingp

10.1 A dip goating shall be applied smoothly and evenly and shall be free of visible blgmishes. The
coating may have a greater thickness at a stressed area‘than at an unstressed area.

10.2 A pocKet comparator having a magnifying power not less than 6X is to be used to determine the
uniformity of the thickness of a coating. Measurements are to be made at each of the following locations,
as applicable

a) At the top of one armhole;

b) At the bottom of one armhole;

¢) On the left side of the' neck edge;
d) On the right side of the neck edge;

e) On the left front panel near the lower center front;

f O f ekt f 4 1 tha l $ £ ' A
n ure II\\.’III. LLAY401Y 'JGIIUI medr uUrc 1UvwW©eoT UOTILCT 1TTUTIL, difild

g) On the lower edge at the center back.

Three readings are to be taken at each location, and the average of the three readings is to be considered
the thickness for that location.

PERFORMANCE

GENERAL
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11 Configurations for Tests

11.1 Representative samples of a hybrid device shall be subjected to the applicable tests described in
Sections 12 — 32. Components or material specimens are to be used for the tests specified in Sections 33
- 35.

11.2 A device having an optional feature, such as a harness assembly, is to be tested both with and
without the use of the feature.

11.3 A device is to be tested in conditions of inflation as specified in Table 11.1. For tests involving
inflation of the compartments of a sample to specific pressures, the inflation systems provided on the

device may he-modified-to pnrmif external presst |ri7nfinn, measurement of pressure; and-thelike.

Table 11.1
Inflation conditions for tests
Test Deflated?® Inflgted

Donning and Qperability Tests, Section 13

Deflated|donning and operability D

Inflated ¢lonning
Jump Tests, S¢ction 14 D Me
Inherent Flotafjon Characteristics Test, Section 15 D
Inflated Flotatipn Stability Test, Section 16 q
Water Emergepce Test, Section 17 q
Operation Forge and Inflation Pressure Test, Section 18 D

Buoyancy and|Permeability Test, Section 19
Inherent|buoyancy D
Inflated buoyancy and permeation loss f

Distribution Tegts, Section 20

Buoyandy

Loss
Water Entrapment Test, Section 24. D
Tensile Tests, $ection 23 D9 M"
Temperature Jycling Tests) Section 24 D¢ N
Solvent Exposlre Test, Section 25 D¢
Flame Exposufe Test, Section 26 D9 N
Abrasion/Compression Test, Section 27 D¢
Puncture Resistance Test, Section 28 M

Over-Pressure Tests, Section 29
Device i
Over-pressure relief valve k

Air Retention Test, Section 30 M

Strength of Attachment Tests, Section 31
Inflation systems D¢ M

Pull DY

Environmental Tests, Section 32 D

Table 11.1 Continued on Next Page
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Table 11.1 Continued

Test | Deflated?®

Inflated

Note: Upper-cas

b Initially.
¢ See 14.3.1.

¢ See 17.4.

e letters in this table refer to the following:

D — Tested or conditioned in deflated condition.
M — Maximum value of the design pressure range.
@ A vacuum of not greater than 0.1 psig (0.7 kPa) may be applied to a compartment to obtain complete deflation.

4See 16.1 and 16.2.

fSee 19.3.1.

iSee29.2.2.

9 Followed by irfflation to maximum pressure.
" Not required if portions of the device that will be stressed do not change under conditions of intended inflation)

i Twice the max|mum value of the design pressure range or 8 psig (55 kPa), whichever is greater.

USE TESTS
12 General

12.1 For the
employed. E4

familiar with H
to a device &f]

tests described in Sections 13 — 17, human test\subjects as specified in Table 1
ch subject is to be wearing a swimsuit; except'when the attire customary to th
purpose of the device may adversely affect the test results, the tests are to be repeated with
subject weariphg such attire. A subject shall not be familiar with the particular device under tes
FDs in general. Unless specifically indicated otherwise, a subject is not to make

er donning is completed.

Table 12.1
Test participant selection

2.1 are to be
e designated
at least one
t, but may be
adjustments

Chest size|adjustment range of-device, inches (mm)

Number of test participants

Mofe than 6 but net-more than 12 (300)

6 (150) orless

Meréythan 12 (300)

NOTES:
1) Test participd

nts selected are to be of varying height and weight so as to represent endomorphic, mesomorphic,

nd

ectomorphic a

4 retoiale—Tla haot-ot £l iaat oo it ha-tloaiaiarrlar-clhaot-o £l o ol
OMCOtNMGST e CNESTSIZES O tne—StojetiSareto o Wit e menaettnesSrsSizeTangeorine Tt

3) For each set of six test participants, in the group, three of the participants are to be as follows:
a) One having an in-water weight of less than 7.5 pounds (3.4 kg);
b) One having an in-water weight of at least 10.5 pounds (4.9 kg), but less than 11 pounds (5.0 kg); and

c) One having an in-water weight of at least 11 pounds.

vice; except

one subject having a chest size 1 £0.5 inch (25 +13 mm) larger than the marked maximum size, and one subject shall have a
chest size 1 £0.5 inch smaller than the marked minimum size.

2) May be any combination of males and females, provided that at least one male and one female are used.

Table 12.1 Continued on Next Page
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Table 12.1 Continued

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

4. Should a test participant having a chest size 1 £0.5 inch (25 £13 mm) smaller than the marked minimum size be unavailable, a
test participant having the required chest size and a weight of 80 Ibs. (36.4 kg) or more may be used to demonstrate acceptable
performance of the device. However, should the candidate device perform unacceptably on such a participant, it shall not
constitute failure of the device to comply with the requirements of this Standard, and another participant shall be selected.

5. A youth test participant may be used to satisfy specific anthropomorphic characteristics for weight, chest size, or girth of an
adult-size device. When testing an adult-size device, when the youth is less than 13 years of age, his or her test results may be
excluded for Donning and Operability Test, Section 13; Jump Tests, Section SA6; or In-Water Removal Test, Section SA9 due to
the participant's inherent limitations in dexterity, strength, and maturity. For an adult-size device, where the results for a youth test
participant are excluded, a substitute test participant shall be used for the excluded test. The substitute participant shall have
anthropomorphic characteristics within the candidate devices specified range, that are similar to, and not necessarily identical to
the excluded pgrticipant:

12.2  With neference to note ¢ to Table 12.1, the in-water weight of a subject is 10 be determined as
follows (see Figure 12.1):

a) The subject is to be placed in an assembly that does not restrict the'subject's breathing, and the
assembly attached to a scale. The subject then is to be immersed ina pool of fresh water until the
tips of the chin and ear lobes touch the surface of the water.

b) The weight at FRC for each of ten normal breathing cycles of the subject then is t be recorded
to thelnearest 1/4 pound (0.11 kg). The in-water weight af the subject is to be as follows:

1) The maximum value of observed weight ifithe value is observed more than ¢nce;

2) The second-highest observed weight\if this value is observed more than jonce and the
criteria specified in (a) is not satisfied;zar

3) The third-highest observed weight when neither the criteria specified in (a) or (b) are
satisfied.
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Figure 12.1

In-water weight measurement

/

WATER LEVEL

$2887
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12.3 Automatic inflation systems on samples of a hybrid device are to be rendered inoperative prior to
being subjected to the tests described in Sections 13 — 17.

13 Donning and Operability Tests

13.1 Deflated donning and operability test

13.1.1  Complete donning (including any second-stage donning required), adjustment to a secure fit [see
7.1.4(c)], and full inflation shall be accomplished within 1 minute by each test subject when a hybrid device
is tested as described in 13.1.2 — 13.1.5. Each inflation system shall be accessible by either hand of each
subject with the deflated device donned and adjusted. In addition, the deflation mechanism and oral

inflation syst
inflated.

13.1.2 The
quickly as p

adjustments

13.1.3 Whg

m-shall ha accessible hy either hand of sach ellhjnr\f with the device Hnnnnrl,

deflated device is to be given to the subject at pool side with the instruction "H
pssible, adjust to fit snugly, and inflate." The donning attempt then\is to be t
pre to be at the halfway point when the device is given to the subject.

n the subject, because of lack of familiarity with the device, is-nhot able to adjust

fit or inflate the device within the specified time limit, the subject is to enter the water and be t

device as do
no tendencie
the written in
specified in 1

13.1.4 Whsg
within 1 miny
subject with
subjectis to

13.1.5 Whe
subject's effq
the condition

13.1.6 Follg
inflation syst

13.2

nhned. The breathing of the test subject shall not be jimpaired and the test subje
s to turn face down or the like in the water. Then, the'subject is to exit the water
structions from the owner's manual regarding the proper donning technique. T
3.1.2 is then to be repeated.

n donning, adjustment, and full inflation“of the hybrid device on a subject is
te after the instructions specified in 13:1"3 have been given, the test is to be re
h reference vest. When the reference vest is not donned and adjusted within 45
be disqualified and replaced.

n, after 1 minute has elapsed, the subject is still making efforts to inflate th
rts are to be halted and‘\the test specified in 14.3.1 and 14.3.2 conducted with
achieved after the 1'minute.

wing each successful donning attempt, the accessibility by either hand of the W
bm and each-deflation mechanism is to be verified.

Inflated donning test

djusted, and

lease don as
med. All size

the device to
bsted with the
ct shall show
and be given
he procedure

not achieved
beated by the
seconds, the

e device, the
the device in

earer to each

13.2.1 Don
necessary, shall be accomplished within 2 minutes by each test subject when a hybrid device is tested as
specified in 13.2.2 and 13.2.3.

ing and r\nmplnfn adjllcfmnnf of an-inflated device to a secure fit,including reinflation if

13.2.2 This test is to be conducted after the test specified in 13.1.1. A sample of the device is to be
prepared as described in 13.1.2, after which compartments provided with manual or automatic inflation
means are to be inflated using the means provided. The device is then to be given to the test participant
with the instruction

"Please don as quickly as possible, adjust to fit snugly, and say "finished" once donning is completed."
Further instructions are not to be given. If partial deflation is used to ease donning, the participant is to be
instructed to orally reinflate the device until it is firm.

13.2.3 If donning, adjustment, and reinflation (if required) of the hybrid device on a test participant is not
achieved within 2 minutes after the instructions specified in 13.2.2 have been given, the test participant is
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to be given a maximum of 2 minutes to review the written and pictogram donning instructions provided by
the manufacturer and the test is to be repeated.

14 Jump Tests
14.1 General

14.1.1 When tested as described in 14.2.1 — 14.3.2, a hybrid device shall:
a) Not present a risk of injury to persons;

b) Not be damaged;

¢) Maiptain its intended use position on each subject; and

d) Notltend to turn any subject face down.
14.2 Deflate¢d device

14.2.1 Each subject is to don and adjust a deflated device prior to watér entry (as specified jn 13.1.2, but
without inflating the device). After donning, secondary closure fabric belts and drawstrings that the subject
has adjusted o obtain a fit are to be loosened.

14.2.2 EacH subject is to jump feet first into a test pool from-a.height of 3 feet (0.91 m) whilg| holding both
hands above|the head with arms extended. Before jumping, each subject is to be instructed that after
surfacing, theldevice may be pulled down and tighteneddn-order to see or breathe more easily.

14.2.3 The device is to be considered in the intended use position if:
a) Theg subject's arms are not trapped-in-the overhead position;
b) Thg device remains in a usable\position on the subject; and

c) Thg device complies with.the applicable requirements in Section 15 for the deflated pondition.

When the suiject elects to make any adjustments in accordance with the instructions specifled in 14.2.2,
the determination of compliance with (c) is to be made after the subject has made the adjustments and
then has relaxed.

14.3 Inflater device

14.3.1 The procedure specified in 14.2.1 and 14.2.2 then is to be performed twice by each subject; first
with the device donned and inflated in accordance with 13.1.2 — 13.1.5, and then after the device has been
donned and inflated in accordance with 13.2.1 and 13.2.2.

14.3.2 For the test specified in 14.3.1, the intended-use position is to be considered maintained if there is
compliance with 14.2.3, except that no subject's breathing shall be impeded in the static floating position.

14.4 Belts

14.4.1 The tests described in 14.2.2 and 14.3.1 are to be repeated, except that each subject is to dive
head first into the water from the 3-foot (0.91-m) height. The belt shall comply with the requirements in
14.1.1.
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15.1

Inherent Flotation Characteristics Test

When tested as described in 15.2 — 15.5, a deflated hybrid device shall comply with the following:

a) Each subject having an in-water weight of less than 7.5 pounds (3.4 kg) shall be floated in a
manner complying with the requirements for Type Il flotation stability in 16.4.1; except that:

1) The average freeboard shall be not less than 1 inch (25 mm) and no subject shall have a

freeboard less than zero; and

2) The face plane angle requirement in 16.4.1(d) does not apply.

b) Th
than
ortre

c) Th
by mg

d) Re

to con

15.2 This t

wearing the deflated device.

15.3 Fora
as follows:

a) Aft
instru
devic

b) Th
instru
as yo

device-shall narmit each subiect havina an inawater weiaht of 7 5 nounds - orn
Lad J J J * Lad

1 pounds (5.0 kg), to attain a position in which respiration is not impeded with
hding water (no subject shall have a freeboard less than zero).

b device shall permit each subject having an in-water weight of 11 pounds or n
ans of body movement, a position in which respiration is not impeded.

pardless of the subject's in-water weight, the device shall:

1) Have no tendency to turn a subject face down at any time; and

of the oral system,

hply with the applicable requirements in Inflated Flotation Stability Tests, Section

st is to be conducted after each subjéct has entered the water as specified i

subject having an in-water weight of less than 7.5 pounds (3.4 kg), the test proc

br the subject has surfaced from the jump and made any adjustments in accord
ctions specified in-14:2.2, the tests specified in 16.4.2 — 16.4.6 are to be perfo
b in the deflatedcondition. The device shall comply with the requirements in 15.1

BN, beginning*with the subject in a relaxed, upright position in the water, the su
cted: "Atthe command of 'go,' inflate the device through the oral system as ful
L cans-ready...go." After the subject is unable to further inflate the device or 30

elaps

16 are-to’be conducted

edfrom the time of the command "go," whichever occurs first, the tests specif

ore, but less
but swimming

nore to attain,

2) Permit each subject to achieve sufficient inflation.in not more than 30 secofnds by means

16.

14.2.2 while

edure is to be

ance with the
rmed with the

(a).

bject is to be
y and quickly
seconds have
ed in Section

15.4 For a subject having an in-water weight of 7.5 pounds (3.4 kg) or more, but less than 11 pounds (5.0
kg), the test procedure is to be as follows:

a) Prior to jumping, and in addition to the instructions specified in 14.2.2, the subject is to be
instructed: "Once you make it to the surface and make any adjustments to the device, relax your
body and then, by repositioning your head only, attain a face-up position in the water in which you
can breathe freely. When you achieve this position, breathe normally until told to continue. Then
slowly count to ten out loud. Finally, when you reach the count of ten, inflate the device by the oral
system as fully and quickly as you can."

b) The subject is to be observed after the jump to verify that the device permits the subject to attain
a face-up position in which respiration is not impeded [see 15.1(b)]. After 30 seconds have elapsed
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from the time of the subject's reaching the count of ten, or the subject is unable to further inflate the
device, whichever occurs first, the tests specified in Section 16 are to be conducted.

15.5 For a subject having an in-water weight of 11 pounds (5.0 kg) or more, the test procedure is to be as

follows:

a) Prior to jumping, and in addition to the instructions specified in 14.2.2, the subject is to be
instructed: "Once you make it to the surface and make any adjustments to the device, attain a face-
up position in the water in which you can breathe freely. Swim or tread water if necessary. When
you achieve this position, breathe normally until told to continue. Then slowly count to ten out loud.
Finally, when you reach the count of ten, inflate the device by the oral system as fully and quickly
as you can."

b) The
a face
from t
device

15.6 CAUTI
be taken to rg
this purpose.

16 Inflated

16.1 Gener

16.1.1 A hy

16.4.7, based on the device's intended performance. The device is to be tested in the

inflation achie

may also be {ested in other conditions of inflation if necessary to provide representative indig
rmance in the various combinations of inflated and deflated compartments (s¢e 7.2.4) that

device's perfq
may occur in

16.1.2 Whe
maximum val
Inflated flotat
of the design

subject is to be observed after the jump to verify that the device permits theysu
Lup position in which respiration is not impeded [see 15.1(c)]. After 30 secends
ne time of the subject's reaching the count of ten, or the subject is unable 6 furth
, whichever occurs first, the tests specified in Section 16 are to be conducted.

ON — The freeboard of a subject may be close to zero during this-test, and precse
duce the likelihood of the subject inhaling water. Lightweight'breathing aids ma

Flotation Stability Tests
Al

brid device is to be subjected to the tests specified in either 16.2.1.1 — 16.3.

bject to attain
have elapsed
er inflate the

utions are to
y be used for

8 or 16.4.1 —

ved during the tests specified in the Inherent Flotation Characteristics Test, Se

ntended use.

N a compartment_experiences significant dimensional changes between the n
ues of the design\pressure range, additional inflated flotation stability tests may
on stability tests-heed be conducted only at pressures representative of the mi
pressurefange when increased pressure does not affect the dimensional or

conditions of
ction 15, and
ations of the

hinimum and
be required.
nimum value
distributional

characteristics of theCompartment or the fit and comfort of the device.

16.2 Type Il characteristics tests

16.2.1 General

16.2.1.1 The tests described in 16.2.2.1 — 16.2.3.5 are to be conducted first with each subject wearing

the reference

16.2.2 Turn

16.2.2.1

vest, and then with each subject wearing the hybrid device.

ing test

When tested as specified in 16.2.2.2, a hybrid device shall comply with the following:

a) The average turning time for the group of test subjects shall not exceed by more than 2 seconds

the av

erage turning time for the reference vest.

b) The total number of turns for the group of test subjects shall not be less than the number of turns

obtain

ed by using the reference vest.
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16.2.2.2 Each subject is to take at least three breast strokes, assume a face-down position in the water,
and relax completely while exhaling slowly to FRC. The subject is to remain limp in this position long
enough to determine the subject's final stabilized attitude of static balance. The subject then is to repeat

the test two additional times.

16.2.3 Freeboard, head support, and field of vision test

16.2.3.1

A hybrid device shall comply with the following when tested as specified in 16.2.3.2 — 16.2.3.5:

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

b) The average value of the lowest marks that can be viewed on a vertical scale (se
the group of test subjects shall not be greater than that for the reference vest by more
(76 mm) when viewed forward and 12 inches (305 mm) when viewed from thesside;

c) The number of test subjects provided with chin support (see 16.2.3.5) shall not be

for th

d) Th
referg

e) Th
referd

16.2.3.2 Th
while still in
relaxed, face
mounted at t
m) from the

mm) incremgnts so that the increment at the level of the surface of the water is equal to

increment 20

16.2.3.3 W
"relax and br
at FRC. The

reference vest;

e maximum face plane angle for the group of test subjects shall be less tha
nce vest, or not more than 85 degrees, whichever is greater; and

e minimum face plane angle for the group of test_subjects shall be greater th
nce vest, or not less than 20 degrees, whichever.is'ess.

e subjects used during the test specified in#6.2.2.1 and 16.2.2.2 are to be uss
he water. Starting from a vertical upright position (see 16.2.3.5), each subject
-up position of static balance. The subject then is to be positioned in line with a
ne side of the pool, so that the subject's feet are closest to the scale and eyes a
scale. The vertical scale is to be not'less than 20 feet high and is to be marked

feet above the level of the sUrface of the water is equal to 240.

hile in the position of static balance specified in 16.2.3.2, the subject is to be
cathe normally." Thefreeboard and face plane angle are to be measured while
subject then is'to-attempt to touch the chin to the chest (see 16.2.3.5). The lo

the scale th
to be identifi
the eyes 20

16.2.34 F
that can see

can be seen.by the subject without movement of the head from the relaxed p
d (see 1612:3.4). The subject then is to be turned 90 degrees relative to the s
et from the scale, is to identify the lowest mark that can be seen by turning the

rthe“purpose of calculating the average lowest-viewable-mark height, the valug

b 16.2.3.2) by
than 3 inches

less than that

n that of the

an that of the

d for this test
is to attain a
vertical scale
e 20 feet (6.1
in 3-inch (75-
zero and the

instructed to
the subject is
west mark on
psition then is
tale and, with
nead.

e for a subject

foot (6.1-m) mark is to be 240.

16.2.3.5 A subject is to be considered as having chin support if:

below the 20-

a) The device is in direct contact with the jawline while the subject is in either the vertical upright or
relaxed face-up position; or

b) The device prevents the subject from touching the chin to the chest while the subject is in the
relaxed face-up position of static balance.

16.3 HELP

16.3.1
water.

position test

When tested as described in 16.3.2, a device shall not permit a subject to turn face down in the
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16.3.2 The subjects used during the tests specified in 16.2.3.1 — 16.2.3.5 are to be used for this test
while still in the water. Starting in a relaxed, face-up position of static balance, each subject is to bring the
legs and arms in towards the body so as to attain the HELP position (a fetal position, but holding the head
back). A subject that turns face down during the test is to repeat the relaxed, face-up position of static
balance. The subject then is to be instructed to tilt the head back or arch the back in order to maintain the
HELP position. If this procedure is necessary to maintain the HELP position, it is to be recorded.

16.3.3 A subject that turns face down during the test described in 16.3.2 is to repeat the test in the

reference vest. If the subject turns face down in the reference vest, the subject is to be disqualified.

16.4 Typell

| characteristics tests

16.4.1 Whe

a) The

In add
the rig
device
positig
(b) an
compl

b) Thg
inches
than 1

c) The
Figurg

N tested as described in 16.4.2 — 16.4.7, a hybrid device shall comply with the fq
device:

1) Shall maintain each subject in an attitude of relaxed static balafce (such as
backward position) so that the subject's respiration is not impeded-at any time;

2) Shall not have a tendency to turn a subject face-down¢rom the position of
balance in the water. See 16.4.7.

ition, a device shall not have a shoulder gap of mare'than 6 inches (152.4 mm),
ht shoulder, following 3 self-induced bobbing actions in the water (see 16.4]
in the ridden-up condition shall not have a tendency to turn a subject face-d
n of relaxed static balance in the water and’shall comply with the requirement
1 (c) following the bobbing actions. The use of crotch straps is not acceptable fo
ance with the ride-up requirements.

average freeboard at static balance for the group of test subjects shall be ng
(50.8 mm). In no case shall the freeboard measured on an individual test su
inch (25.4 mm).

device shall permit each subject to attain at least a slightly backward of vertical
16.1, when starting.from a face-down position in the water.

lowing:

an upright or
and

elaxed static

measured at
3). Also, the
bwn from the
5 specified in
- determining

t less than 2
bject be less

position, see
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Figure 16.1

position — type lll flotation test
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/
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16.4.2 Each subject is to don the device and enter the water. 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, 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 backward and then the subject is to allow the arms, legs,
and torso to assume their naturally relaxed then is to allow the arms, legs, and torso to assume natural
relaxed positions. After the subject attains an attitude of relaxed static balance, the freeboard and face
plane angle of the subject are to be measured while the subject is at FRC. The subject is to be instructed
to "relax and breathe normally" during measurement of the freeboard and face plane angle.

16.4.3 The
ride-up. See

on to induce
cts are to be
nited manual
motions are
ace with the
h their hands
hale and rise
nds together
r's surface to

subjects are to perform 3 bobbing motions in the water while in a vertical posit
16.4.1(a). Prior to the bobbing actions and while still in the water, the subje
instructed to {readjust the device to a comfortably snug fit." Immature, young subjects with lin
dexterity may| be assisted when readjusting the device to a comfortably snug fit. The bobbing
then to be generated by stretching the arms straight out from the sides at the-water's sur
palms facing fJownward. While in this position, the subjects are to push down on\the water wit
in an open, flat orientation. While pushing down on top of the water, the subjects are to fully in
above the water's surface. After reaching the upward peak, the subjects. are to bring their ha
over the heaq and fully exhale while sinking into the water. The head must go under the wate
be counted. This motion is to be repeated three total times.

16.4.4 Immediately following the last bobbing motion specified in 16.4.3, the right shouldef gap is to be

measured by
the inside upy
the water dun
mid-abdomer

inserting the measuring device illustrated in Eigure 16.2 between the top of the
ermost portion of the PFD above the rightshoulder. The subject is to be oriente
ng this measurement. The hands are to be held together and located at appr
during the measurement. Following the shoulder gap measurement, the candid

shoulder and
d vertically in
bximately the
ate device is

to be tested i accordance with 16.4.2.

Figure 16.2

Shoulder gap measuring instrument

/ MOVEABLE ARM
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16.4.5 The subject then is to attain a face-down position in the water. The device shall permit the subject
to turn in not more than 5 seconds from the face-down position to a position in which respiration is not
impeded.
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16.4.6 When, during 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. When the reference vest does not maintain the
subject in an upright or backward face-up position, the test is to be repeated with another subject of the
same anatomic build.

16.4.7 When during the tests described in 16.4.2 the hybrid device does not comply with the
requirements in 16.4.1 with one subject from the group, an additional 18 subjects as specified in Table
12.1 may be used. When the device performs acceptably (see 16.4.1) while being worn by each of the 18

subjects, the

device is acceptable.

17 Water Emergence Test

17.1 A hyb
the water to
17.4.

17.2 A rigiq
used for this

17.3 Each

id device shall permit each of the subjects selected in accordance with 17,30
the top of the platform specified in 17.2 in less than 45 seconds when tested 3

wood platform mounted 6 inches (150 mm) above the water at the side of a
fest. The top of the platform is to have a smooth, painted surface.

subject is to don the reference vest, enter the water, and(Swim or tread water f

seconds. The¢ subject then is to attempt to emerge from the pool onfe’the top of the platform v

a) Ga
b) Co
Those subje

specified in 1
to be repeatq

17.4 Weari
platform. The

Sping any edge of the platform; or

htacting the side or bottom of the pool.

tts that are able to emerge onto the platform in 45 seconds or less are to be us
7.4. When more than two-thirds of the“original subjects are unable to qualify, this
d with additional subjects until two-thirds of the original number of subjects is ob

ng a fully-inflated device, each subject is to enter the water and assume a pos
time required by the subject to emerge onto the top of the platform, without:

a) Grasping any edge of the'platform; or

b) Co

is to be reco|
recommends
provided with

htacting the side-or bottom of the pool

rded. The,subject may deflate the device during the emergence attempt if suc
d in the instruction manual or in a marking on the device. If necessary, the sy
thesmanufacturer's written instructions for this purpose.

emerge from
s specified in

pool is to be

or at least 30
ithout:

bd for the test
5 procedure is
tained.

ition near the

h an action is
bject may be

MECHANICAL CHARACTERISTICS TESTS

18 Operation Force and Inflation Pressure Test

18.1

inflation system shall comply with the following:

a) The force required to manually actuate the system shall not be:

1) Less than 3 pounds (13.4 N); nor

2) More than 15 pounds (66.7 N).

The average actuation force shall not be less than 5 pounds (22.3 N).

When tested in accordance with 18.2 — 18.4, a hybrid device provided with a manual or automatic
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b) Any compartment supplied by a manual inflation system shall achieve a pressure within its
design pressure range in not more than 5 seconds from the time of actuation of the system.

Exception: A device need not comply with this requirement if the required minimum inflated
buoyancy (see Table 19.1) is achieved within 5 seconds.

¢) Any compartment supplied by an automatic inflation system shall achieve a pressure within its
design pressure range in not more than 10 seconds from the time of submergence of the device.

Exception: A device need not comply with this requirement if the required minimum inflated
buoyancy (see Table 19.1) is achieved within 10 seconds.

18.2 Five §
approximate
to be measu
actuating me

18.3 For a
being rapidly
device is at
maintained af

18.4 Thecg
cartridges aré
discharge has

19 Buoyan
19.1
19.1.1 After]

buoyancy of
buoyancy spe
greater:

mples of the device are to be mounted on a vertical test form,(see Fig
he intended position on a wearer. The force required for actuation of.each inflat|
fed in the intended direction of operation by means of a force‘indicator att
hanism or the equivalent.

jevice having an automatic inflation system, three additional samples are to
submerged in a tank of fresh water, and then held §o that the uppermost s
h depth of approximately 2 inches (51 mm). ForAhis test, the water in the {

mpartment pressure or device buoyancy is t6)be monitored until stabilization. T
to be taken prior to and after the test to.verify that full charges are present g
occurred.

cy and Permeability Tests

Deflate¢d device

a hybrid device (in)the deflated condition shall not be less than the applica
cified in Table 1911 or the value determined according to the following equation,

N
B, =(5.00)%
i=1

F
37

100 =2

68 +2°F (20 £1°C). The device is to be at room temperature prior to submersion|.

um value of

ure 23.2) to
on system is
hched to the

be tested by
Lirface of the
ank is to be

he weights of
nd complete

24 hours of submersion (48 hours for a device employing fibrous buoyant material), the

ble minimum
whichever is

in which:

B, is the total buoyancy required for the deflated device, in pounds-force;

P; is the buoyancy provided by the ith material, in pounds-force, divided by 7.5;

V; is the V factor for the ith material, determined in accordance with the requirements for
Components for Personal Flotation Devices, UL 1191; and

N is the number of materials used in the device.
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Table 19.1
Minimum buoyancies

¢ Multicompart

Condition Minimum buoyancy?, pounds-force (N)
Deflated 7.5(33)
Inflated®
Entire device 22 (98)
Single compartment® 15 (66)
@ See 19.3.5.
bSee 19.2.2.

ment device only.

19.2

19.2.1 The
Table 19.1 4
buoyancy of

submergence.

Exception: T
after 24 houn

a) Co

b) Is provided with information specified in 41.6;

19.2.2 For
a)Ad

b) A ¢
the sy

c) A
indep

19.3 Buoyancy determination

19.3.1 This
is to be rem

Inflated device

buoyancy of an inflated hybrid device shall be not less than the applicable valy

the device shall be not less than 95 percent of the buoyancy after 1

5]
-

e buoyancy of a device inflated with carbon dioxide-need not comply with thi
s of submergence, if the device:

mplies with the requirements after not less than.6-hours of submergence; and

his test, compartments are to be inflated as follows:
ompartment supplied by an oralsystem only is to be pressurized with air to 0.6

ompartment supplied by-a'single automatic or manual system is to be inflated b
stem.

compartment supplied by a combination of systems is to be inflated using
endently.

testis to be conducted in a test tank of water. Air entrapped in folds of the cloth
oved from the device immediately following submersion. Tests on a deflate

e specified in

fter 15 minutes and after 24 hours of submergence. After 24 hours of subnpergence, the

b minutes of

5 requirement

sig (4 kPa).

y actuation of

each system

, and the like,

device that

employs fibrous buoyant material are to be conducted twice; first with the device in the as-received
condition, and then with the envelope slit at each corner and on each side. Slits are to be 2 inches (51 mm)

long and not

more than 2 inches apart so that the envelope will not entrap air.

19.3.2 A test basket made of wire mesh or equivalent material and of sufficient size to hold the sample
without unduly compressing the device is to be ballasted with sufficient weight to permit the complete
submergence of the basket and device.

19.3.3 The ballasted basket is to be suspended from a scale calibrated to an accuracy of at least + 1
ounce (+ 28.3 g), and the weight of the submerged apparatus determined.

19.3.4 The sample is to be placed in the basket so that its upper surface will be approximately 2 inches
(51 mm) below the water surface, and is to remain submerged for 24 hours.
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19.3.5 The buoyancy of the device is to be computed by subtracting the submerged weight of the
ballasted basket and device from the submerged weight of the ballasted basket alone. The result is to be
corrected as necessary to establish the buoyancy at an atmospheric pressure of 29.92 inches Hg (101

kPa) and a water temperature of 68°F (20°C).

20 Distribution Tests

20.1

20.1.1

Buoyancy distribution test

forward of the body axis (see Figure 16.1) when tested in accordance with 20.1.2.

In the deflated condition, at least 50 percent of the total buoyancy of a hybrid device shall be

Exception: A

20.1.2 The
determined i
submerged o

20.2 Loss¢

20.2.1 To cd
comply with t
Stability Testg

20.2.2 Each
the surface of

in which:
Bis th
B,ist

Vs th
requir

Hevice that complies with the requirement in 20.2.1 need not comply with this,red

buoyancy forward of the body axis and the buoyancy aft of theqbody ax
ndividually in accordance with 19.3.1 — 19.3.5. For this purpose,’a sam
hly long enough to provide a stabilized reading.

istribution test

mply with Exception No. 2 to 5.12 or the Exceptionst0-5.13 or 20.1.1, a hybrig
ne requirements in Inherent Flotation Characteristi€s Tests, Section 15, and Infl3
, Section 16, after being altered in accordance with 20.2.2.

foam insert of a sample of the device is.to-have an amount of the foam remov
greatest area, or the equivalent, so that\the buoyancy of each insert is as follow

|

e buoyancy of the aftered insert (plus 0, minus 15 percent);

I
100

B'=B

o

e buoyancy of the insert as provided in the as-received device; and

e V factor of the foam from which the insert is formed, determined in accordd
bmentsfor Components for Personal Flotation Devices, UL 1191.

juirement.

s are to be
ble need be

device shall
ted Flotation

ed by skiving
5!

nce with the

The sample

hen Is 10 be reassempbled In a manner that represents the construction ofr

device, to account for buoyancy loss from sewing and the like.

21 Water Entrapment Test

21.1
water.

he complete

A hybrid device shall not entrap more than 5 pounds-mass (2.3 kg) of water after submergence in

21.2 The deflated device is to be submerged in an upright position for not less than 2 minutes. The
device then is to be removed in a vertical upright position and immediately hung on a hanger from a weight
scale having an accuracy of +1/2 ounce (£14 g). Ten seconds after removal from the water, the total weight
indicated on the scale is to be recorded. The device then is to be inverted or otherwise manipulated to
remove all entrapped water, and reweighed. The difference in weight between the two readings shall
comply with the requirement in 21.1.
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22 Dynamic Strength Test
221 Deleted

22.2 Deleted

Figure 22.1

Test form
Figure deleted

Table 22.1

Test form dimensions
Table deleted

22.3 Deletad
22.4 Deletad

23 Tensile|Tests

23.1 A hybrid device shall not exhibit evidence of funetional deterioration or impaired operation after
being tested|in accordance with Table 23.1, and 23.2*and 23.3. A friction-type closure assembly shall not
slip more than 1 inch (25 mm) at any point oftadjustment. Each primary closure is [to be tested
independently. Except as indicated in note h to Table 11.1, the device is to be tested both deflated and with
all compartments inflated to the maximum value of the design pressure range.

Table 23.1
Tensile tests
Area of load application Load, pounds-mass (kg) Duration, minutes
Body®P 450 (204) 5
Secondary cloure® 120 (55) 5
Shoulder sectipn or collar® 200 (91) 2

@ On each prinfary.closure independently.

® Webbing and|friction type closure assemblies are to be tested both wet (minimum 2 minute immersion) and dry.

° Not applicable to belts.

23.2 For tests on the body and closures, two cylinders are to be used. Each cylinder is to have a
diameter of 5 inches (127 mm), and a length sufficient to freely support the device. See Figure 23.1. With
the device supported by the top cylinder (C-1), a weight (W) is to be attached to the bottom cylinder (C-2)
so that the required load is applied to the device. The total load is to include the weight (W), its attachment
means, and the bottom cylinder (C-2).
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23.3 For tests on a shoulder section or collar, the device is to be secured to the test form as specified in
Figure 23.2 and Table 23.2 and the form is to be secured to maintain an upright position. The specified
load is to be applied to one shoulder section or the collar by a 3-inch (76-mm) wide strap having a 1/4-inch
(6-mm) thick foam covering, passed through the shoulder section or collar.

Figure 23.2

Tensile test form

A

|
R 1
A \

WELD

Insert of Buoyant
Material

S2663A

Table 23.2
Tensile test form dimensions

Dimensions — Inches (mm)
Size A B Cc D E F G H J
Extra Large 32 6 3-1/2 6 18 21 26 1 8
Adult (813) (152) (86) (147) (447) (532) (637) (25) (196)
Adult 24 4-1/2 3 5 15 17 20 1 7
(610) (114) (76.2) (127) (381) (432) (508) (25.4) (178)
Notes:

1 — Fabricated from mild-steel rod. (Diameter — Dimension H).

2 — Grind welds and burns smooth.

3 — Prime and paint thoroughly.
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24 Temperature Cycling Tests

24.1 General

24.1.1 A hybrid device shall remain serviceable after exposure to high and low temperatures as specified
in 24.2.1 — 24.3.1. For tests in the deflated condition (see Table 11.1) on a device having either a manual
or automatic inflation system, all compartments supplied by the system shall be fully inflated in not more
than 10 or 15 seconds for a manual or automatic system, respectively, when the system is actuated within
15 seconds of removal of the device from the conditioning chamber.

Exception: For the high to low temperature exposure, the device need not comply with the requirement for

the inflation

more than 1
alternate prodg

24.1.2 Thre
condition dur]
maximum val

24.2 Hight

2421 Each
least 20 hour
samples then

24.2.2 With
manual or au
pressure rang
the remaining
compartment
only the systg

2423 As a
inflation syste

at least 2 inchies (51 mm) within 15 seconds of removal from the conditioning chamber, and t

of the sample

24.3 Lowtg

essie-achieved ifthe device attains the reqlired minimum biovancy (see Tabl
-1 7J J 1\

) or 15 seconds for a manual or automatic system, respectively, when test
edure described in 24.2.3.

P

-

new samples are to be tested; one sample is to be in the packed (defl

Lie of the design pressure range.
b low temperature exposure

sample is to be placed in a circulating air oven mairitained at 60 +2.8°C (14(
s. The samples then are to be allowed to stand:at room temperature for 2 —
are to be placed in a cold chamber at minus 3@#3°C (minus 20 +5°F) for at leas

n 15 seconds of removal from the cold chamber, one of the samples (both s
tomatic inflation system is provided);is to be inflated to the maximum value
e by means of the oral inflation system. If a manual or automatic inflation systen

pressure is to be monitored:An automatic inflation system is to be actuated by
m in fresh water at 3 £3°C\(37 £5°F).

n alternate to the procedure specified in 24.2.2 for a device having a manual
m, the sample is {o)be completely submerged in fresh water at 3 £3°C (37 +5°F)

monitored.s”A\manual inflation system is to be actuated immediately prior to the

high-temperature exposure

2431 The

19.1) in not
bd using the

pted, stored)

ng exposure, one is to be in a loose unpacked condition, and one is to be ipflated to the

15°F) for at
1 hours. The
t 20 hours.

amples if no
bf the design
N is provided,

sample is to be inflated by méans of the system within 15 seconds of remaoval, and the

submersing

or automatic
to a depth of
he buoyancy
submersion.

same Q:\mplne ngin are to be Qllhjnnfnd to the prnr\ndllrn Qpnr\ifinr‘l in24 2

and 24.2.2;

except that:

a) The order of the exposures is to be reversed; and

b) An automatic inflation system is to be actuated by submersing only the system in fresh water at

32 £3°

C (90 5°F).

Prior to the exposures, one of the samples is to be returned to the packed condition, and all manual and
automatic inflation systems are to be replenished.

25 Solvent

25.1

Exposure Test

A hybrid device shall remain serviceable after being subjected to the exposure described in 25.2.
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25.2 A sample of the device is to be subjected to a series of three separate 5-minute periods of total
submergence in ASTM Reference Fuel B (as described in the Standard Test Method for Rubber Property
— Effect of Liquids, ASTM D471) with a 30-minute drying period between submersions. After the last
submergence period, the sample is to be removed from the liquid and the excess liquid allowed to run off.

The sample then is to be inflated to the maximum value of the design pressure range.
26 Flame Exposure Test

26.1
sustaining damage that may affect the intended performance.

26.2 The tgstp

26.3 The tgst is to be conducted in an essentially draft-free area.

26.4 One-
heptane to

alf inch (12.7 mm) of water is to be put in the bottom of the test pan. followed
ake a minimum total depth of 1-1/2 inches (38.1 mm). The n-heptane is to b

26.5 Two samples of the device, one in the deflated condition and(fhe other inflated to
value of thg design pressure range, are to be passed through. the flames in an up
freehanging position and a forward direction, with the lowest portion of the device 9-1/2 inc
above the syrface of the burning n-heptane. The sample is to:be passed through the flames
exposes the sample for 2 seconds. The 2-second period is4e’begin with the forward portion

contacting the flames and is to end with the trailing portioR’just leaving the flames.

26.6 A sanjple that is burning as it emerges fronithe flames is to be allowed to continue
seconds and|then extinguished with water.

26.7 If the gevice shows evidence of damage after the flame exposure, it is to be subjecte
specified in $ections 15 and 16 (using only the subject having the greatest weight in wate
(the device njeed only be submergeda total of 2 hours), and to the body strength test spe

A hybrid device shall withstand a 2-second exposure to flame as described in 26.2 —

26.7 without

by enough n-
e ignited and

he maximum
ight, vertical,
es (240 mm)
at a rate that
of the sample

to burn for 6

d to the tests
), Section 19
cified in Table
ctions 15, 16,

23.1 at 75 pdrcent of the specifiedload. The device shall comply with the requirements in Se
and 19, and the body strength(requirements in Section 23, Tensile Tests.

27 Abrasign/Compression Test

271 Deletgd

27.2 Deleted

28 Puncture Resistance Test

28.1
in 28.2.

Each inflatable compartment of a hybrid device shall withstand, without puncture, the test described

28.2 The compartment is to be inflated to the maximum value of the design pressure range and placed
on a rigid, smooth, flat plywood surface. The steel test point illustrated in Figure 28.1 is to be pressed
against each chamber at three different locations (such as each front side and the collar), at a point of
maximum wall separation for each compartment, perpendicular to the wall, and with a uniform speed of 6
— 12 inches per minute (2.5 — 5.0 mm/s) until a force of 7 pounds (31 N) is attained.


https://ulnorm.com/api/?name=UL 1517 2021.pdf

38

UL 1517 OCTOBER 28, 2021

Figure 28.1
Test point

—= =— 5/32—inch (4.0 mm) diameter

29 Over-Pressure Tests

29.1 Device test

29.1.1 Each
twice the ma
7.29and 7.2

15" —

3/64—inch (1.0 mm), diameter
of rounded point

S2081

imum value of the design pressure range or 8 psig (55 kPa), whichever is grea
10). There shall be no:

a) Los

b) Ev
servic

S in pressyre-greater than 5 percent; and

dence—of material delamination, shredding, or degradation of seams that

inflatable compartment of a hybrid device shall withstand, for 5 minutes, the application of

er (also, see

would impair

cability.

An alternative test is described in 29.1.3 and 29.1.4.

29.1.2 For this test, each compartment of the device is to be inflated to the specified pressure and
allowed to stand for 5 minutes. An over-pressure-relief valve is to be blocked or otherwise rendered

inoperative.

29.1.3 As an alternative, a device may be tested as specified in 29.1.4. There shall be no:

a) Los

s in buoyancy greater than 5 percent;

b) Signs of leakage as evidenced by the continuous production of air bubbles; and

c) Evidence of material delamination, shredding, or degradation of seams.
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29.1.4 The device is to be inflated to twice the maximum value of the design pressure range or 8 psig (55
kPa), whichever is greater, in accordance with 29.1.2. The device then is to be submerged in the buoyancy
test apparatus described in 19.3.2 and 19.3.3. The buoyancy of the device is to be measured immediately
after submersion and after 5 minutes of submersion in accordance with 19.3.4 and 19.3.5.

29.2 Over-pressure relief valve test

29.2.1 When tested as described in 29.2.2, a device having an over-pressure-relief valve that is relied on
for compliance with the requirement in 7.2.9 shall not permit a pressure greater than the value at which the
device was tested in accordance with 29.1.1 — 29.1.4. During the test, if the device attains a pressure
greater than the maximum value of the design pressure range for more than 1 second, the device shall be

marked and

nformation shall be provided in accordance with 38.3.3 and 41.5

29.2.2 The
maximum e
automatic of
recorded unt

30 Air Retention Test

device is to be inflated by means of the oral inflation system to 2 psig (14
uilibrium pressure allowed by the over-pressure-relief valve, whichever i
manual inflation system then is to be actuated, and the pressures achiev|
| an equilibrium pressure is obtained.

| kPa) or the
5 less. Each
ed are to be

30.1 An inflatable compartment of a hybrid device shall not expefience a pressure loss of more than 0.4
psig (2.8 kFa) or 20 percent of the initial pressure, whichever.s less, when inflated with air to the
maximum value of the design pressure range and allowed to stand at room temperature for 1P hours.

31 Strength of Attachment Tests

31.1 Inflatipn systems test

31.1.1 General

31.1.1.1 Egch inflation system of a hybrid device shall withstand, without damage to any jgint formed by

the system @
on the inflatg
shall not exp
whichever is

31.1.1.2 Fg
compartmen
the joint or cq

r any compartment or reinforcement, the tests described in 31.1.2.1 and 31.2.1

. For the test

d device as described-in 31.1.2.1, the compartment to which the inflation syste
erience a pressurelloss greater than 0.4 psig (2.8 kPa) or 20 percent of the in
less.

r an inflation system having a joint or coupling other than at the conn
, thedtest described in 31.1.2.1 is to be repeated with the weight attached at a

upling.

m is attached
tial pressure,

bction to the
point beyond

31.1.2

31.1.21

Inflated device

An inflation system of a sample of the device is to be tested. The sample is to be mounted on

the test form as specified in Figure 23.2 and Table 23.2 in the deflated condition. Each compartment of one
sample then is to be inflated to the maximum value of the design pressure range. A supported weight of 75
pounds-mass (34 kg) is to be attached to each inflation system, in turn, by means of a clamp, lacing, or the
like as close as possible to the point of attachment to the device. The test form is to be freely supported
from the top, and then is to be slowly raised until the inflation system completely supports the weight, and
is to be maintained in this position for 2 minutes.



https://ulnorm.com/api/?name=UL 1517 2021.pdf

40

UL 1517

OCTOBER 28, 2021

31.1.3 Deflated device

31.1.3.1

to be repeated; except a supported weight of 30 pounds-mass (13.6 kg) is to be used.

31.2 Secon

31.2.1

dary closure test

An inflation system of the same device tested in 31.1.2.1 is to be totally deflated and the test is

For a device that employs a secondary closure (tie tape, chest strap, or the like) that is attached

directly to the cover fabric, the average breaking strength of samples of the closure/fabric combination
shall be not less than 120 pounds-force (530 N) when they are subjected to the test specified in 31.2.2 and
31.2.3. The breaking strength of any individual sample shall not be less than 60 pounds-force (267 N).

3122 Ten

direction of g
thread count,
The samples

31.2.3 The
clamping the
thread count
length, and th

bamples of the closure/fabric combination, five with the closure material sewnparallel to the

are to represent the weakest combination used.

samples are to be placed, in turn, in a constant-rate-of-traverse tensile test
closure perpendicularly in the fixed jaws, aligning the threads (in the directi
or of lesser thread count) of the cover fabric portion ofthe sample parallel t

rate of 12 incles (305 mm) per minute.

31.3 Pull test

31.31 Toc
disengaged fi
secured to th
to the device

32 Environ

32.1 Gener,

3211 An g
hour of expos

exposure in a

32.2 Water

pbmply with Exception No. 3 to 8.11, the“feature (dee ring, tab, or the like) s
om the device when a force of 50 pounds (220 N) is applied to the feature wi

hat may affect serviceability.
mental Tests

Al

ure to water'spray in accordance with 32.2.1 and 32.2.2 and 168 hours of humig

exposure test

eater thread count and five with the closure material sewn parallel to the direction of lesser
are to be prepared using the intended securing means, such as a bex-X or bar tack stitch.

machine by
bn of greater
b the closure

en securing the cover fabric portion in the moving jaws. The jaws are to be s¢parated at a

hall become
h the device

b test form as specified in Figure 23\2 and Table 23.2. There shall be no mechanical damage

utomatic inflation’ system provided on a hybrid device shall not actuate during and after 1

atmosphere

ccordancewith 32.3.1. Following each exposure, the system shall operate as infended.

32.2.1

A sample of the device is to be mounted on the test form as specified in Figure 23.2 and Table

23.2 to simulate the intended use position. A water spray then is to be applied to the device as illustrated in

Figure 32.1.
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Figure 32.1

Test arrangement

/ Center Spray Head

/— Water Spray Centered
on Inflation System

32.2.2 The
rack as illust

in Figure 32.

5-0"
(1.5 m) Samole
45°
Inflation System //
Test Form
m
S 2885

water spray test apparatus is to\consist of three spray heads mounted in a water supply pipe

ated in Figure 32.2. Spray. heads are to be constructed in accordance with the
B. The water pressure at@ach spray head is to be maintained at 5 psi (34.5 kPa)

details shown
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Figure 32.2

Spray head pipe rack

PLAN VIEW

]
N

\/

XN
1\
A
\ AN
/ \
\
\

SEE DETAIL|'A’

L.
::
\

— CONTROL VALVE FOR
EACH SPRAY HEAD

/L.'j?h SEE DETAIL OF SPRAY HEADS A
// 1 \\ // I\
\ 2L N 4 Y
\ / 1 \ 1 1 \
/7 1 \ 1 \
|
A WATER PRESSURE GAGE
[/ FOR EACH SPRAY HEAD PIEZOMETER ASSEMBLY

DETAIL 'A’
@
—t

RT101F

SIDE VIEW :
FOCAL POINT —\

Hem mm nch
A 710 28
B 1400 55
C 55 2-1/4
D 230 9
E 75 3
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Figure 32.3
Spray head assembly

P

ASSEMBLY S

~F BODY
1/2 TAPERED PIPE

B-1/7° B =
/ \I‘ A THREAD -
ANSI/ASME B1.20.1
Eg !

¢ i ]
VR~
(i) o ]

H (DRILL THRU)

N (MAX.)
3 HOLES.< T (DRILL THRU)
SPACE, 120°

45° COUNTERSINK -
S (DEEP)

______ R (DRILL TO DEPTH
REQUIRED FOR THROAT)

V (HEX. OR ROUND
BAR STOCK)

U (DRILL THRU

- [ i
K l—

3 ~.SQUARE SECTION SLOTS - W WIDE x G DEEP - SPACE 120°
60°HELIX - LEADING EDGES TANGENT TO RADIAL HOLES

ltem mm inch ltem mm inch

A 31:0 1-7/32 N 0.80 1/32

B 11.0 7/16 P 14.61 975

C 14.0 9/16 14.63 076

D 14.68 978 Q 11.51 453

14.73 .580 11.53 454

E 0.40 1/64 R 6.35 1/4

F c c S 0.80 1/32

G 1.52 .06 T 280  (No. 35)P
H 5.0 (No.9)P u 250  (No. 40)P
J 18.3 23/32 v 16.0 5/8

K 3.97 5/32 W 1.52 0.06

L 6.35 1/4

M 2.38 3/32

0 Nylon Rain—Test Spray Heads are available from

Underwriters Laboratories

O ANSI B94.11M Drill Size
€ Optional — To serve as a wrench grip.

RT100F
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32.3 Humid atmosphere test

32.3.1 A sample of the device, mounted as described in 32.2.1, is to be conditioned for 168 hours in a
chamber at 32 £2°C (90 +4°F) and a relative humidity of 90 +5 percent.

33 Body Strap — Hardware Securement Test
33.1 When tested as described in 33.2, a body strap shall remain firmly engaged in the hardware.

33.2 The body strap is to be loosened to provide a 2-inch (51-mm) loop at the center of the hardware
with a 6-inch (150-mm) free end as shown in Figure 33.1. The hardware is to be held firmly in the
horizontal plare—Fhe—ter |yth of-the—free—end-of-the budy strap—ts-to-be-meastred-and-the—free end then
allowed to fall free. A 20-pound (89-kg) weight and roller assembly is to be secured in the'lopp, released,
and left hanging for 30 seconds.

Figure 33.1

Body strap — hardware test

/ Clamped End of,Body Strap

Body Strop/
6"
Hardware N (151mm)
Support /"\"\\‘:{;’9
, S |
== 1 NS Support
7777777 RIS
1"(25.4 mm) Diameter Roller
L 2"(50.8mm)

20 Pound (9.1 kg)
Weight Including Roller
and Attachments

/7

52886 I:I

34 Seam Strength Test

34.1 When prepared and conditioned in accordance with 34.2 and 34.3 and tested in accordance with
the specifications for breaking strength tests in the Standard Test Method for Failure in Sewn Seams in
Woven Fabrics, ASTM D1683, the breaking strength of a sewn structural seam of a hybrid device shall be
not less than 80 pounds-force (356 N) in the directions of both greater and lesser thread count.

34.2 Samples may be cut directly from the device or may be prepared specifically for this test. Each type
of seam used on the device is to be tested.
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34.3 Prior to the test, samples are to be conditioned at 23 +2°C (73 +4°F) and 50 5 percent relative
humidity for not less than 40 hours.

35 Abrasion Resistance Test

35.1 Samples of a cover material used to reinforce or restrain an inflatable compartment of a hybrid
device shall have a residual average breaking strength of not less than 75 percent of the as-received
breaking strength, as determined by the breaking strength test for fabrics in the requirements in the
Standard for Components for Personal Flotation Devices, UL 1191, after being subjected to an abrasion

test in accordance with Method 5304.1 of Federal Standard No. 191a.

MANUFACT
36 Genera
36.1 To ve

provide the
Retention Te

37 Air Retention Test

37.1 Each

the design p
hour period,

the initial pre
Exception: A
MARKING

38 Genera

38.1 Gene

38.1.1 Allr
3 feet (0.9 n
location on tf

38.1.2 The

URING AND PRODUCTION TESTS

rify continued compliance with these requirements in production,“the manu
necessary production control, inspection, and tests. The program shall in
5t, Section 37.

nflatable compartment of each hybrid device is to be inflated with air to the maxi
ressure range and allowed to stand for 12 hours.at room temperature. At the ¢
no compartment shall have a pressure loss of\more than 0.4 psig (2.8 kPa) or
5sure, whichever is less.

h alternate test method may be used if found to provide the equivalent productio

al

bquired markings shall be in permanent, waterproof lettering that can be read af
n). Except where otherwise indicated, required markings shall be grouped to
e device.

markings specified in these requirements that are shown entirely in UPPER{

facturer shall
clude the Air

mum value of
nd of the 12-
20 percent of

n control.

a distance of
jether in one

CASE letters

shall be prominent (for example, printed in contrasting style, size, or color) with respect to other required

markings, bu

t need not be printed in upper-case letters on the device.

38.1.3 A required marking shall be of a color that contrasts with the color of the surface on which it is

applied.

38.2 USCG recreational use approval

38.2.1

Each hybrid device shall be marked with the following, in the order shown:

a) "ADULT - For a person weighing more than 90 pounds."
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b) "TYPE V PFD: Recreational Hybrid Inflatable — Approved for use only on recreational boats.
REQUIRED TO BE WORN to meet U.S. Coast Guard carriage requirements (except for persons in
enclosed spaces as explained in owner's manual)."

c) "YOU MAY HAVE TO INFLATE THIS PFD TO FLOAT."
d) "This PFD requires maintenance."
e) "Try this PFD in the water to see if you will float without inflation."
f) "When inflated this PFD provides performance equivalent to a Type PFD;" in which
isa"ll" or "lll," as applicable.
g) "When new, this PFD provides a minimum buoyant force of 7.5 pounds uninflated and 22
pounds inflated." If the buoyant force is greater than 7.5 pounds it may be marked‘accordingly.
h) "A pamphlet and owner's manual must be provided with this PFD."
38.3 Identiffcation and information
38.3.1 Each hybrid device shall be marked with the following:

a) Manufacturer's or private labeler's name and address.
b) Moglel number.

c) Lot humber. See 38.3.2.

d) Yeqr and quarter of manufacture.

e) A generic identification of the inherently-buoyant material (PE, PVC, kapok, or the like).

f) The|[USCG approval number in the-form "U. S. Coast Guard Approval No. 160.077/XXX/X."

g) Forla device employing foam‘having a V factor less than 94, as determined in accordance with
the requirements for Components for Personal Flotation Devices, UL 1191: "There is g potential for
buoyancy loss depending~on how this device is used and cared for. Therefore, test the device
periodically as explaified in the owner's manual."

h) For a devicé.lemploying kapok: "If pads become waterlogged, replace the depice," or the
equivglent.

i) Necgssary vital care or use instructions, if any, such as the following:

a) Warning against dry cleaning.
b) Size and type of inflation medium cartridges required.

j) Identification of user (adequate space shall be provided to mark the name or other identification
of the user).

38.3.2 Aot shall consist of not more than 1000 devices. In addition, a new lot shall be established when
the materials or production methods for the device are changed. Lots shall be numbered serially.

38.3.3 To comply with the Exception to 7.2.9, a hybrid device shall be marked to clearly indicate that only
one system is to be used to inflate the device.

38.3.4 A hybrid device shall not be marked with an impact class.
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38.3.5 A lanyard-actuated manual inflation system shall be marked "JERK TO INFLATE" on the handle,
with an arrow indicating the intended direction of pull.

38.3.6 A hybrid device that is other than universal size shall be clearly marked on the inside of the collar
or other prominent place with the chest sizes for which it is intended, in inches. The size shall be
expressed as a range of not less than 2 inches (for example, 30 — 32 inches). If the marking is not visible
when the device is packaged, it shall also appear on the outside of the package.

38.3.7 A hybrid device having a fabric cover shall be marked "WARNING — DO NOT DRY CLEAN."
38.3.8 To comply W|th Exceptlon No 4to 8.11 11 a hybr|d device shaII be marked "THIS DEVICE IS NOT

TO BE FASTENEL ce shall not be
marked to inglicate that attachment to a boat is acceptable

38.3.9 A hybrid device having a component that requires replacement after use ishall be marked to
indicate an afgceptable replacement by manufacturer and model number and sizge!

38.3.10 If 4 manufacturer produces hybrid devices at more than one factory, each devicg shall have a
distinctive marking to identify it as the product of a particular factory.

SUPPLEMENTARY INFORMATION
39 Genera

39.1 Each device shall be accompanied by an information pamphlet and owners manual, which shall be
provided in accordance with 39.2 — 39.5 and which shall' incorporate the texts specified in 40.1 and 41.1.

39.2 The tgxt specified in 40.1 (a) and (b) shall*be provided so that it can be read prior to pyrchase of the
device. The {ext specified in 40.1 (c) — (f) shalbe provided together with the text specified in 40.1 (a) and
(b) (on additional sheets of the pamphlet; or the like), but need not be visible prior to purchase. The
owner's manlal specified in 41.1 shall'be'provided to be readable after purchase.

39.3 If the dlevice package is nmof\transparent, the text specified in 40.1 (a) and (b) may be printed directly
on the outside of the package‘or may appear on a separate pamphlet so that it is legible to the purchaser.
The text spegified in 41.1 shall be printed in a manual enclosed in each package.

39.4 If the |device (package is transparent, the text specified in 40.1 (a) and (b) shall be| printed on a
pamphlet en¢losed:in each package so that the text can be read through the package. The teit specified in
41.1 shall be|printed in a separate manual.

39.5 If the device is not provided in a package, the texts specified in 40.1 and 41.1 shall be printed in a
separate pamphlet and manual, respectively, that are attached to the device.

40 Information Pamphlet

40.1 The following text shall be verbatim and shall conform with the location requirements in 39.2 — 39.5.
The text specified in (b) shall be accompanied by illustrations of the types of devices being described. The
illustrations provided may be photographs or drawings of the manufacturer's own products or, where this is
not possible, may be illustrations of other USCG approved PFDs. The text shall be printed in the sequence
shown and shall be preceded by the words "Do not remove prior to sale." Additional information,
instructions, or illustrations shall not be included within the required text. The type size shall be not smaller
than 8-point.

a) "FEDERAL REGULATIONS REQUIRE PERSONAL FLOTATION DEVICES
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