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INTRODUCTION

1 Scope

1.1

These requirements cover buoyant cushions using unicellular plastic foam, kapok, or fibrous glass

flotation material that are intended to be used in accordance with the applicable regulations of the United
States Coast Guard (USCG).

1.2 The buoyant cushions covered by these requirements are intended for USCG approval under 46
CFR 160.048 or 160.049.

1.3 These reqtt

means.

2 Units of Measurement

2.1 Values
approximate

3 Undated

3.1 Anyun
interpreted a

4 Compon

4.1 Except

requirements

4.2 Acomp

a) In

prodd
b) Is g

4.3 A comy

use.

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

References

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

ents

as indicated in 4.2, a component of-aproduct covered by this standard shall cq
for that component.

onent is not required to comply with a specific requirement that:

olves a feature or characteristic not required in the application of the com
ct covered by this standard, or

uperseded by a-requirement in this standard.

onent shall be used in accordance with its rating established for the intended

yrime buoyant

xplanatory or

dard shall be

mply with the

bonent in the

conditions of

4.4 Specific—components—are—incomplete—in—econstruction

£, TS P EPSP-C P~ I
CAatuTrco T TCouiTuicyu LI

performance

capabilities. Such components are intended for use only under limited conditions, such as certain
temperatures not exceeding specified limits, and shall be used only under those specific conditions.

45 A component used in a device covered by this standard shall comply with the applicable
requirements in the Standard for Components for Personal Flotation Devices, UL 1191.

5 General

5.1

A buoyant cushion shall be of the box, rectangular, or trapezoidal type and shall have a top, a

bottom, and sides. A pillow type cushion having a top and bottom cover only does not comply with the

requirement.
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5.2 A cushion shall be constructed so that within 1 minute a swimmer is able to be oriented to the device
in such a manner that the face is out of the water without the necessity for constant use of either hand.

5.3 A device shall not incorporate means obviously intended for fastening or securing the device to a

boat, nor shal

| instructions accompanying the device indicate such intent.

Exception: A Type IV buoyant cushion may be provided with hook and pile fastener tapes, or the
equivalent, on the cushion's bottom surface when the cushion complies with the requirements specified in
the Release Test, Section 16, and is marked in accordance with 21.7.

5.4 A device shall be constructed to reduce the likelihood of shifting or bunching of internal materials.

6 Glossary
6.1 Forthe

6.2 BARTA

purpose of this Standard, the following definitions apply.

CK — A type of stitching sewn in a zig-zag pattern that is at least 3/32 inch (2.4

inches (15.9 ;nm) long, and 18 stitches of a lock type stitch, such as Type 301, Federal Stand

6.3 DEVICH
6.4 FOAM
6.5 GROUH
kapok, or fibr
dimensions a
6.6 INSERT]

6.7 JOININ
a decorative f

6.8 LOCKT
seam on any

6.9 SCRAP

6.10 SEAM

— Any buoyant cushion.
Closed-cell foamed polymeric material.

APPROVAL - A single approval granted by the USCG for buoyant cushions
bus glass flotation materials; and that are,ift*accordance with all of the applicabl
nd specifications of this standard.

— A quantity of buoyant material that has been cut or formed for insertion into a

5 SEAM — A seam that serves a functional purpose in the end product as distin
unction.

m) wide, 5/8
rd 751.

using foam,
b established

device.

juished from

YPE STITCH — A-stitch that will not unravel when a force is applied in the difection of the

pf the threads forming the stitch.
FOAM — Material obtained from production remnants.

— Avjoint consisting of a sequence or series of stitches uniting two or more piece

5 of material.

6.11

SPECIAL APPROVAL — A single approval granted by the USCG for a buoyant cushion that is more

than 2 inches (50.8 mm) thick, or has dimensions other than those covered in Table 8.1 and Table 8.2.

CONSTRUCTION

7 Material

7.1 Material

used in a cushion shall be new.

7.2 Buoyant materials shall be fibrous glass, kapok, or foam.


https://ulnorm.com/api/?name=UL 1175 2024.pdf

AUGUST 16, 2024 UL 1175

7.3 Fibrous buoyant material shall be completely encased in flexible heat-sealed film complying with the
requirements for plastic film in the requirements in the Standard for Components for Personal Flotation
Devices, UL 1191, or be in accordance with the requirements of Federal Specification LP375C.

7.4 Flexible film shall comply with the requirements for flexible film in the Standard for Components for
Personal Flotation Devices, UL 1191.

7.5 Kapok used shall be raw fiber, long, clean, lustrous, creamy white, free from discoloration and other
fiber, and shall be in accordance with 46 CFR 164.003. The kapok shall be processed by the "Air-Blow"
method and shall separate fiber from masses and leave no more than 5 percent by weight of sticks, seeds,
or other foreign matter. Processing shall not break down the fiber or cause undue powdering or
pulverizing.

7.6 Fibroug glass buoyant materials shall be in accordance with the requirements of Military
Specification|MIL-B-2766.
7.7 Welting, when used, shall be of a fiber or plastic material acceptable for the purpose.

7.8 Thread
pounds-forcs
requirements

shall have a minimum breaking strength after 100 hours of-accelerated weathering of 4.7
(20.9 N), wet, dry, or both, as applicable, and shall bein accordance with the applicable
for thread in 46 CFR 160.048 and 160.049.

7.9 Cover
of 105 poun
direction of |
160.048 and

7.10 Fabrig
Components
yard, and typ

7.11 In add

Js

aterials shall have a minimum breaking strength. after 100 hours of acceleratg
-force (467 N) in the direction of greater thread count and 70 pounds-force
bsser thread count and shall be in accordance with the applicable requiremer
160.049 for cover materials.

s shall comply with the requirements for fabrics in the requirements in the
for Personal Flotation Devices{_UL 1191. Name, denier, thread count, weig
e and mount of coating shallbe used to identify fabrics.

ition to the requirements+in 7.10, the adhesion of the coating shall be such as

d weathering
311 N) in the
ts in 46 CFR

Standard for
t per square

to require no

less than 8 pounds-force (35 N).te separate it from the cloth backing in accordance with the applicable

requirements

7.12 Liquid
buoyant mat
with the appl

in 46 CFR 160.048 and 160.049 for coated cover materials.

elastomeri¢t:ecompounds employed as dip coatings shall be applied to all extern
erial to provide a minimum thickness of 0.010 inches (0.25 mm) and shall be i
cable-requirements in 46 CFR 160.049 for dip materials.

al surfaces of
n accordance

7.13 To de

ermine anplinnnn with the rnquiromnnfe of 712 a pinr\n of glnee or oth

er equivalent

material shall be dipped following the same procedure used to dip the personal flotation device. Glass or
equivalent material is to be used so that the vinyl coating separates from the material to allow the
thickness to be measured accurately.

7.14 No less than 48 hours after dipping, the vinyl is then to be peeled off the glass, and the thickness
measured at the center and four points around the perimeter. The average of the five values shall be the
value checked for compliance with the requirements of 7.12.

7.15 Adhesives shall be all-purpose waterproof vinyl type in accordance with Subpart 160.049.

7.16  When used for vinyl-dip coated cushions, reinforcing vinyl shall have a minimum thickness of 0.040
inch (1.02 mm) and shall be attached to the foam by adhesive. See 7.15.

7 17 Uncoated 70 denier fabrics shall:
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a) Have 3/4 inch (19.1 mm) seams; or

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

7.18 Thread used for structural seams shall comply with the requirements for thread in the requirements
in the Standard for Components for Personal Flotation Devices, UL 1191. See 1.2.

7.19 Monofilament thread shall not be used for structural seams.

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

8 Kapok or

8.1 Kapok g
8.17.

8.2 Cushion

8.3 Kapok f
Figure 8.1.

Fibrous Glass Cushions

r fibrous glass cushions shall be in accordance with the construction requirem

s shall have sufficient volume to provide at least 20 pounds-force. (89 N) of buoy

lled or fibrous glass cushions with group approval shall be constructed in acc

ents of 8.1 —

ancy.

prdance with
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1

Figure 8.1

Buoyant cushions kapok, fibrous glass, or unicellular plastic foam

2-3/4" (70mm)(minimum)

[ 36-3/4" (934mm)(minimum) I

_r _________________

NOTE: GRAB STRAPS TO BE 20" (508mm)
IN QUTSIDE LENGTH BETWEEN
POINTS "A" & "B"

SEE FIGURE S.

GRAB STRAPS JOINED AND

S =-
_———

CUTTING PATTERN EDGE:

CUTTING PATTERN EDGE [DIMENSION MAY BE
INCREASED UP TO 1/4"[(6.4mm) FOR EASE
IN MAINTAINING THE REQUIRED 3/8" (9.5mm)
MINIMUM SEAM BORDER ALLOWANCE.

}

2-3/4" (70 mm)(MINIMUM

)

|
|
|
|
e
| |
= : ATTACHED TO COVER :
S > | |
] 7 : COVER - TWO PIECES :
T I I I
8 - ! STITCH LINE AND '
g \\ \\ : FINISHED DIMENSION :
v N\ 15" x 15" £1/8" (381 x 381 mm *3.2mm) |
> \ | |
AN

b N | . |
- \\\ | 1" (25.4mm) |
| |

==
| J ]
| 2-1/4"+£3/8"\(57mm+9.5mm) |

|
- - P ——— _{_ |
3/8" (9.5 mm)(minimumy-e| j=—
T ]
2" (50.8 mm GUSSET

4\ M ___]
SG101-7 % 60-3/4" (1543 mm) (minimum)H

NOTE 1 - ToIerEnces on all finished dimensions 6 inches (152.4 mm) or less shall be +1/8 inch (+3.2 mm) and shall be +1/4 inch
i

(¥6.4 mm)ond

NOTE 2 — Uncopted 70 denier cover fabrics, other than cotton, shall comply with 8.14 or 9.9. However, the stitchin
.1 mm) from the edges-of the cloth or shall be topstitched (see Figure 8.12).

NOTE 3 - Finished dimension on, the gusset width for 15 by 15 by 2 inch (381 by 381 by 50.8 mm) cushions shg
50.8, plus 1277,»minus 0 mm).

than 3/4 inch (1

minus 0 inches

ensions greater than 6 inches (152.4 mm), unless otherwise specified.

shall be no less

Il be 2, plus 1/2,
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8.4 Kapok or fibrous glass cushions shall have at least 225 square inches (1452 cm?) of top surface and
shall have a thickness of not less than 2 inches (50.8 mm) nor more than 3 inches (76.2 mm). The width,
length, and amount of kapok shall be as shown in Table 8.1 and Table 8.2 for group approval. All special
approval buoyant cushions 2 inches (50.8 mm) or thicker or those having a shape different from those
covered in Table 8.1 and Table 8.2 shall be filled with kapok or fibrous glass as determined by the
equations in Table 8.1 and Table 8.2.

Table 8.1
Minimum weight (ounce?) of kapok for cushions 2 inches thick®

Length Width (Inches)*?

(Inches)*"© 12 13 14 15 16 17 18 19 20 21 22 23 24
15 - - - 20 - - - - - - ~ - -
16 - - - 21 23 - - - - - = - -
17 - - 21 23 24 26 - - - Z - - -
18 - 21 22 24 26 27 29 - - - - - -
19 20 22 24 25 27 29 30 32 - - - - -
20 21 23 25 27 28 30 32 34 36 - - - -
21 22 24 26 28 30 32 34 35 37 39 - - -
22 23 25 27 29 31 33 35 37 39 41 43 - -
23 25 27 29 31 33 35 37 39 41 43 45 47 -
24 26 28 30 32 34 36 38 41 43 45 47 49 51
25 27 29 31 33 36 38 40 42 44 47 49 51 53
26 28 30 32 35 37 39 42 44 46 49 51 53 55
27 29 31 34 36 38 41 43 46 48 50 53 55 58
28 30 32 35 37 40 42 44 47 50 52 55 57 60
29 31 34 36 39 41 44 46 49 52 54 57 59 62
30 32 35 37 40 43 45 48 51 53 56 59 61 64
31 33 36 39 41 44 47 50 52 55 58 61 63 66
32 34 37 40 43 46 48 51 54 57 60 62 65 68
33 35 38 41 44 47 50 53 56 59 62 64 67 70
34 36 39 42 45 48 51 54 57 60 63 66 69 73
35 37 40 44 47 50 53 56 59 62 65 68 72 75
36 38 42 45 48 51 54 58 61 64 67 70 74 77

@ Conversion Faeters—Hneh—=26-4-mm—touree—28-3¢

b Length and width in inches shall be within + 1/4 inch and minus zero inch.
¢ Length in inches as applied to the Table for a trapezoid is to be computed as follows: Length = (L, + L,)/2

where: L, and L, are the unequal sides of the trapezoid.

4 Rectangular or trapezoidal shaped cushions more than 2 inches thick and more than 36 inches long and/or 24 inches wide are to
have a minimum weight of kapok as determined by the following:

1. Rectangular Cushion, weight (ounces) = (L x W x t)/22.5

2. Trapezoidal cushion, weight (ounces) = [(L; + L,) x W x t}/45

where:

Table 8.1 Continued on Next Page
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Table 8.1 Continued
Length Width (Inches)?
(Inches)*"* 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24

L is the length in inches

W is the width in inches

t is the thickness in inches

L, and L, are unequal sides of the trapezoid
Table 8.2
Minimum weight (ounces?) of fibrous glass for cushions 2 inches thick®
Length Width (Inches)®?
(Inches)*P° 12 13 14 15 16 17 18 19 20 21 22 23 24

15 - - - 36 - - - - =~ - - - -
16 - - - 38 41 - - - - - - - -
17 - - 38 41 44 46 - - - - - - -
18 - 37 40 43 46 49 52 -~ - - - - -
19 36 40 43 46 49 52 55 58 - - - - -
20 38 42 45 48 51 54 58 61 64 - - - -
21 40 44 47 50 54 57 60 64 67 7 - - -
22 42 46 49 53 56 60 63 67 70 74 77 - -
23 44 48 52 55 59 63 66 70 74 77 81 85 -
24 46 50 54 58 61 65 69 73 77 81 84 88 92
25 48 52 56 60 64 68 72 76 80 84 88 92 96
26 50 54 58 62 67 71 75 79 83 87 92 96 100
27 52 56 60 65 69 73 78 82 86 91 95 99 104
28 54 58 638 67 72 76 81 85 90 94 99 103 108
29 56 60 65 70 74 79 84 88 93 97 102 107 111
30 58 62 67 72 77 82 86 91 96 101 106 110 115
31 60 64 69 74 79 84 89 94 99 104 109 114 119
32 61 67 72 77 82 87 92 97 103 108 113 118 123
33 63 69 74 79 84 90 95 100 106 111 116 121 127
34 65 71 76 82 87 92 98 103 109 114 120 125 131
35 67 73 78 84 90 95 101 106 112 118 123 129 134
36 69 75 81 86 92 98 104 109 115 121 127 132 138

@ Conversion Factors: 1 inch = 25.4 mm, 1 ounce =28.3 g
® Length and width in inches shall be within +1/4 inch and minus zero inch.

¢ Length in inches as applied to the Table for a trapezoid is to be computed as follows: Length = (L, + L,)/2

where: L, and L, are the unequal sides of the trapezoid.

Table 8.2 Continued on Next Page
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Table 8.2 Continued

Length
(Inches)®P°

Width (Inches)*?

12|13|14|15|16|17|18|19|20|21|22|

23|24

where:

Listh

4 Rectangular or trapezoidal shaped cushions more than 2 inches thick and more than 36 inches long and/or 24 inches wide are to
have a minimum weight of fibrous glass as determined by the following:

1. Rectangular Cushion, weight (ounces) = (L x W x t)/12.5

2. Trapezoidal cushion, weight (ounces) = [(L1 + L2) x W x t]/25

length in inches

Wis

tisth

Lyan

he width in inches
b thickness in inches

L, are unequal sides of the trapezoid

8.5 Kapok ¢r fibrous glass material shall not be contained in less than’four waterproof,

plastic insert

8.6 Kapok ¢
shall be pack

8.7 Plastic {
plastic film in
or be not less
plastic film re
shall have an

strips cut perpendicular to the seam beingtested. Clamping jaws shall have a separation rate

(305 mm) pe
gradually app

8.8 Prior to
when subject

8.9 Plastic
approximatel
wide by 18 in

bnvelopes which contain approximately equal amounts of the total required buoy

r fibrous glass buoyant material shall be inserteddirectly into the plastic inser
bd in suitable cloth bags prior to enclosure in plastic insert envelopes.

the requirements in the Standard for Components for Personal Flotation Devig
than 0.008 inches (0.20 mm) in thicknpess in accordance with the applicable req
ferenced in Chapter |, 46 CFR, Subpart 160.048-3(e). Heat-sealed seams of
adhesion of not less than 8 polnds per inch (1.4 N/mm) using 1 inch (25.4

- minute. Alternatively, a-mass of 8 pounds (3.6 kg) may be employed. This n
lied to the lower of the two/jaws.

sealing, plastic insert envelopes shall be evacuated of sufficient air to preve
bd to external pressure.

nsert epvelopes for 15 by 15 by 2 inch (381 by 381 by 50.8 mm) cushions
12 inches (305 mm) wide by 12 inches (305 mm) long or approximately 8 inch
chés (457 mm) long and shall have a sealed area approximately 125 square

cm?). They sh

heat-sealed
ant material.

envelope or

ilm insert envelopes shall be constructed0f’vinyl film complying with the reqlirements for

es, UL 1191,
Lirements for
he envelope
m) wide test
of 12 inches
hass is to be

nt ballooning

shall be cut
es (203 mm)
inches (806

all.contain not less than 5 ounces (0.142 kq) of kapok or 9 ounces (0.255 kaq) of

fibrous glass

each. The volume displacement of the individual heat-sealed pad inserts shall be 5-1/2 pounds-force (24.5
N) each, £1/2 pound-force (x2.22 N), at an atmospheric pressure of 29.92 in Hg (101 kPa) and a
temperature of 20°C (68°F) when tested in accordance with the requirements of 12.1 — 12.7, except that
the pad covers shall not be slit open, and the period of submergence shall be only long enough for the
insert to reach £3°F (+1.7°C) of the water temperature and to determine the displacement of the pads.

8.10 Results of the Volume Displacement Test shall be corrected to a pressure of 29.92 in Hg (101 kPa)
and a temperature of 20°C (68°F), by use of the equation:

v= LB
> 00577, - 266

where:
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V, is volume displacement in pounds-force (N x 0.225), at a pressure of 29.92 inches Hg (101 kPa)

and a

temperature of 20°C (68°F),

V; is volume displacement in pounds-force, at the test temperature (°F) and pressure [inches Hg
(kPa x 0.395)],

P, is pressure at time of test in inches Hg (kPa x 0.395), and

T, is temperature at time of test (°F).

8.11

Volume displacement of all cushions other than the 15 by 15 by 2 inch (381 by 381 by 50.8 mm)

cushion, at a pressure of 29.92 in Hg (101 kPa) and a temperature of 20°C (68°F), shall be determined by

using the foll

a) Fo

b) Fo

where:

V,is

Kpis

Fo is weight in ounces of fibrous glass in the;pad insert.

A tolerance (
Hg (101 kPa

8.12 Thec
provided the
as described
be either cof
46 CFR Sub

JVV;IIy cquat;un.
kapok cushions;
V=K, = 1.10
fibrous glass cushions;
V,=F, =06l

olume displacement in pounds-force (N x 0.225);

weight in ounces (kg x 0.035) of kapok in thepad insert, and

f £1/2 pound-force (£0.223 N).shall be applied to the value V, at a pressure of
and a temperature of 20°C (68°F).

pver shall consist of a top-and bottom, each one piece. One or more pieces may
y are for decorative purposes only, and the pieces are joined using a double rg
in 8.14 in one of(the seam types as illustrated by Figure 8.2. The material for t
fon or coated cloth, or equivalent, in accordance with applicable requirements
part 160.048.

29.92 inches

be employed
w of stitching
he cover shall
referenced in
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Figure 8.2

Seam types

This Lype of seam shall be formed by: (a) superimposing two pieces
of material, turning the edge of one ply of material over the edge of
the second ply.‘and seaming with one row of stitches, and (b)
turning back _the body of the u? r ply over the folded lower ply
and seaming with one row of stitches.

/

This type of seam shall be formed by folding under the edge of one
ply of the material overlapping it at the edge of another ply and
seaming with one or more rows of slitches.

$G101-8
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8.13 Gusset or side cover shall be one or two pieces of cotton cloth, coated cloth, or equivalent.
Provisions shall be provided on a cushion so that drainage will occur in accordance with the applicable
requirements in 46 CFR Subpart 160.048 and 160.049, except that coated cloth or nonporous cloth shall
be perforated or at least two 1/8-inch (3-mm) inner diameter drainage holes are provided on the gusset
face adjacent to each grab strap loop. The holes shall be located at least 4-1/2 inches (114 mm) from the
centerline of the cushion. When two pieces of coated cloth or nonporous cloth are used, they shall be
joined using a double row of stitches in accordance with 8.14 and the seam type illustrated in Figure 8.3 .
The gusset shall be joined at the top and bottom covers using the seam type in Figure 8.3 . The ends of a
single piece gusset shall be joined by stitch types illustrated in Figure 8.4 — Figure 8.7.

Figure 8.3

Stitching of gusset

(broken lines show lock stitch)

A. STITCHING FOR JOINING ENDS OF GUSSET
(Broken Lines Show Lock Stitch)

nis
P
AN

GUSSET ENDS

B. STITCHING FOR ‘SECURING GUSSET TO COVERS
(Broken’ Lines Show Lock Stitch)

COVER
N L1 GRAB STRAP
| I | )
11

GUSSET

! ™~ COVER

SG101-9
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Figure 8.4

Lock stitches

Stitch type 301

This type of stitch shall be formed with two threads: one needle
thread, A, ond one bobbin thread, B. A loop of thread A shall be

passed through the moterial and interlaced with thread B. Thread A
sholl be pulled back so that the interlocing shall be midway between
surfoces of the moterial or maleriols being sewn.

DIRECTION OF SUCCESSIVE STITCH FORMATION

Stitch type 302

This type of stitch shall be formed with three threads: two needle
threads, A aond A', oand one bobbin thread, B. Loops of threads A
and A’ shall be possed through the motériol and interlaced with
thread B. The interlacings shall be on the underside of the material.

DIRECTION OF SUCCESSIVE STITCH FORMATION

!

77727 TS

7>

rTT7r T r T T2

777 7%
>

Stitch type 303

This type of stitch shall be formed with four threods: three needle
threads, A and A’ and A", and one bobbin thread, B. Loops of
threads A, A’ and A" shall be passed through the material and
interloced with thread B. The interlacings shall be on the underside
of the material.

DIRECTION OF SUCCESSIVE STITCH FORMATION

Stitch type 304

This type of stitch shall be formed with two threads: one needle
thread, A, ond one bobbin thread, B. This stitch type is exactly the

some os stitch type 301 except that successive single stitches form o
symmetrical zigzag pattern.

SG101-3
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Figure 8.5

Lock stitches

DIRECTION OF SUCCESSIVE STITCH FORMATION

)

Stitch type 305

This type of stitch shall be formed with three threods: lwo needle
threads, A and A', and one bobbin thread, B. Loops of threads A
ond A’ shall be possed through the materiol and interloced with
thread B ond the interlocing sholl be left on the underside of the
malterial. Successive single slitches form o symmetrical zigzag
potlern,

DIRECTION OF SUCCESSIVE STITCH FORMATION

Stitch type 306

This type of stitch sholl be formed with-two threods: one needle
thread, A, ond one bobbin thread, B. Loops of thread A shall be
possed through the top ply of materigl and horizontally through
portions of the bottom ply withoul.\\penelroting it the full depth and
shall be interlaced with thread B on the top surfoces of the bottom
ply of materiol.

DIRECTION \OF SUCCESSIVE STITCH FORMATION

Stitch type 307

This type of stitch sholl be formed with five threods: four needle
threads, A, A', A", A", and one bobbin thread, B. Loops of threads

A, A", A", A", sholl be passed lhrough the moteriol ond interloced
wiln »

material.

DIRECTION OF SUCCESSIVE STITCH FORMATION

G of Stitches

Stitch type 308

This type of stitch shall be formed with two threads: one needle
threod, A, ond one bobbin thread, B. This slitch type is the some as
stitch type 304 except thot successive pairs of stitches form o
symmelrical zigzog patlern.

SG101-4
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Figure 8.6

Lock stitches

DIRECTION OF SUCCESSIVE STITCH FORMATION

_—

This type of stit

threads, A aoand A’

and A’ shall be
thread B. The i
material.

0

|
\
\
\
\
\
1
|
H
I\
%

This type of stitd
threads, A ond A
and A’ shall be
thread B, and th
material. Succesg
pattern.

0

-20-

DIRECTION OF SUCCESSIVE STITCH FORMATION

Stitch type 309

h shall be formed with three threads: two needle
, and one bobbin thread, B. Loops of threads A
bassed through the material and interlaced with
hterlacings shall be left on the underside of the

RECTION OF SUCCESSIVE STITCH FORMATION

Stitch type 310

h shall be formed with three threads: two needle
, and one bobbin thread, B. Loops of threads A
bassed through the material and interlaced with

le interlacing shall be left on the underside of the
ive single stitches form a symmetrical zigzog

JRECTION OF SUCCESSIVE STITCH FORMATION

e —

Tz A

This type of stitd

threads, A ond A,

and A’ shall be

/

¢

h shall be formed with three threads: two needle
and\one bobbin thread, B. Loops of threads A
bassed through the material and interlaced with

Stitch) type 311

Stitch type 312

This type of stitch sholl be formed with three thredds: two needle

threads, A and A’, and one bobbin thread, B. This

stitch type is

exactly the same as stitch type 311, ‘exgept that spiccessive single

stitches form a symmetrical zigzag™ pattern.

thread B. Threa
interlacings shall
materials being s

SG101-5

€U DUTK S0 That 1ne
be midway between surfaces of the material or
ewn.
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Figure 8.7

Lock stitches

DIRECTION OF SUCCESSIVE STITCH FORMATION

Stitch type 313

This type of stitch shall be formed with two threads: one [needle
thread,| A, and one bobbin thread, B: Loops of thread A [shall be
passed | horizontally through portions of both plies of matefial
without| penentrating the full depth, and shall be interloced| with
thread |B on the top of the _material.

DIRECTION.-OF SUCCESSIVE STITCH FORMATION

Stitch type 314

This type of stitch shall be formed with two threads: one needle
thread, A, and one bobbin thread, B. Loops of thread A shall be
passed through the top ply material and horizontally through
portions of the bottom ply without penetrating the full depth and
shall be interlaced with thread B on the top of the material.

SG101-6
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8.14 Seams shall be made using any of the following threads:
a) Cotton, Type 1A or 1B, Ticket No. 20, 4 ply;
b) Cotton, Type 1A or 1B, Ticket No. 40, 3 ply;

c) Acceptable equivalents, such as polyester, nylon, and the like.

All stitching shall be no less than 3/8 inch (9.5 mm) from edges of cloth (see Note 2, Figure 8.1 for
exceptions) and lockstitched as illustrated in Figure 8.4 — Figure 8.7 with 7 to 9 stitches per inch (25.4
mm). Grab straps shall employ a chain stitch as illustrated in Figure 8.8 and Figure 8.9 with 6 to 8 stitches
per inch (25.4 mm).
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Figure 8.8

Chain stitches

DIRECTION OF SUCCESSIVE STITCH FORMATION

y -4
y o o 4
y o o1

Stitch type 101

This type of stitch shall be formed with one needle thread which
shall be passed through the material and interlooped with itself ‘on
the undersurfoce of the material.

DIRECTION OF SUCCESSIVE STITCH FORMATION

T TT T (T = A

Stitch type 102

This type of (stitch shall be formed with two needle threads, A and
A’. Both thfegds shall be possed through the material and threod A’
shall be intérlooped with itself ond with thread A.

DIRECTION OF SUCCESSIVE STITCH FORMATION

P EEEN Y, VNS EENSSEEEN VS CAENSSEEEEENVS TSNS EEEEESSNYS NESSEmSSa

Al
¢

)

4
)

A '.-------:
"—_.-----.‘ 1

Stitch type 103

This type of stitch shall be formed with one needle thread, which
shall interloop with itself on the top surface of the material. The
thread shall be possed through the top ply and horizontally through
portions of the bottom ply without penetrating it the full depth.

SG101-1
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Figure 8.9

Chain stitches

DIRECTION OF SUCCESSIVE STITCH FORMATION

Stitch type 104

This type of stitch shall be formed with one needle thread which
shall interloop with itself on the undersurface of the material,

DIRECTION OF SUCCESSIVE STITCH FORMATION

2

[ 77274 .20
PILE

9
/-
Wiz

Stitch) type 1035

This type of stitch shgall* be formed with one needle thread which
shall be passed through' the top ply of material and through portions
of the bottom ply without penetrating it the full depth, on either
side of the center line. The thread shall interloop with itself on the
surface of the material at the center line.

DIRECTION OF SUCCESSIVE STITCH FORMATION

TR rrrrr R rr TR
NS S (‘ S {‘ LY !‘

Stitch type 106

This type of stitch shall be formed with one needle thread which
shaoll be passed through the top ply of the material and through
portions of the bottom ply without penetrating it the full depth,
and interloop with itself on the surface of the material.

SG101-2
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8.15 Grab straps for fabric covered cushions shall be of 1-inch (25.4 mm) webbing found acceptable for
the application, or:

a) Of the same material as the top and bottom covers;
b) Folded flat with raw edges turned under; and

c) stitched to provide 1-inch (25.4 mm) wide, double thickness, construction as illustrated in Figure
8.10.

The grab straps shall be attached as illustrated in Figure 8.11. Alternately, each length of grab strap which
passes on the outside of the cushion's cover shall be attached at least in three locations using Box-X
stitching or g 9 stitching-{two-bar-tacks inch-apartmay-be-substitated-forone Box-X.) The
distal ends of the grab strap shall be attached within 3/4 inch (19 mm) of the edge of the gushjon.

oa c O 1d apa ay
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Figure 8.10

Chain stitches

A. FOLDING AND STITCHING FOR GRAB STRAPS

(Broken Lines Show Lock or Chain Slitching)

1" (25.4mm)

1l

B. STITCHING FOR JOINING GRAB STRAP ENDS
(Broken Lines Show Lock or Chain Stitching)

T '__IF\____,_'IT_ _____ -

IR
I xZ N

VNS
o _ | A N T I _
g

STRAP ENDS

SG101-10
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SIDE VIEW

TOP VIEW

SIDE VIEW

SIDE VIEW

TOP VIEW

SIDE VIEW

SIDE VIEW

TOP VIEW

SG101-11

Figure 8.11

Stitching for securing grab straps to cover

(Broken Lines Show Lock Stitch, Except Chain
Stitch Moy Be Used At Joining Of Strap Ends)

VER
o - COVE
1 1 I I I
LI_I_ | | | _Ll_)
- ! ! ! 11
: : ! 1 1 | |
GRAB STRAP -7 ' ' ! H
/7 SIRAP _ENDS
IR
TN
IRz N
COVER
1 1 1 /
1 | | |
L|— g o g ——:—)
L L L L
' GRAB STRAPS Lo ——— :
__— COVER
j' j' g : X ; T
L H ] H 11
L GRAB STRAPS o —+HZT— =
> ' > STRAP ENDS
i
RIREIR
RSN
216\~ zAG STITCH
COVER
1 1 1 1 1 1 / 1 1 1
. FT 1 T 1 T 1
L|— [ I o [ 41
N 1 1 1 ! ! ! | | | |
i 1 1 1 A 1 1 1 1 1 1 |
GRAB STRAPS o cover ' ' ! 1
1 1 1 e 1 1 1
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1 1 1

GRAB STRAPS

A
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A
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Y

—
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I
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T Grae ENDS
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Figure 8.12
Top stitching
3G101-12

8.16 Sewn $traps may be one or two pieces and shall:

a) Have ends overlapped a minimum of 1-1/4 inches (31.8 mm) at the center of a cushjon; and

b) Be joined by stitching astillustrated in one of the diagrams in Figure 8.10 to provide a minimum

20 inch (508 mm) free léngth loop at each end of a cushion.
Where a box{X pattern stitch is to be employed, it shall have overall dimensions not less thgn 1/2 by 1/2-
inch (12.7 by 12.7-mm). in length, and where a bartack stitch is to be employed, it shall |have overall

dimensions n|
shall be posit

pot lessthan 1/2 to 7/8-inch (12.7 to 22.2-mm) in length. Box-X and bartack pattern stitches

onéd to provide a minimum distance of 3/8 inch (9.5 mm) from the strap ends.

8.17 An assembled strap shall:

a) Pass through a cushion;

b) Be free of slack;

c) Be in contact with the inner surface of a cover; and

d) Be parallel and 2-1/4 £3/8 inch (57.2 £9.5 mm) from the sides of a finished cushion, measured

from the outer edge of a strap.

Two lengths of the strap that pass through a cushion shall each be secured at three or five locations as

illustrated in Figure 8.11, which includes two locations where stitching joins cover to gusset.
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9 Unicellular Plastic Foam Cushions

9.1 Unicellular plastic foam cushions shall be in accordance with the construction requirements of 9.2 —
9.14.

9.2 A cushion shall have at least 20 pounds-force (89 N) buoyancy.

9.3 Unicellular plastic foam cushions, cloth-covered or vinyl-dipped, submitted for group approval shall
be in accordance with Figure 8.1.

9.4 Unicellular plastic foam buoyant cushions shall:

a) Hale not less than 225 square inches (1452 cm?) of top surface area;
b) Cohtain not less than 630 cubic inches (10,324 cm?®) of closed cell material;
c) Be|not less than 2 inches (50.8 mm) nor more than 3 inches (76.2 mm).thick; and

d) Hajve widths and lengths within the dimensions illustrated in Table 91 for group apgroval.

Cushions which are in accordance with (a) — (d), but which hayve ‘widths and lengths ¢ther than as
illustrated in [Table 9.1 or have shapes other than rectangular or trapezoidal shall be considerned for special
approval. BJoyant inserts for rectangular or trapezoidal-shaped“cushions shall be in acgordance with
Table 9.1. Fgr trapezoidal-shaped cushions, the average length shall be used in determining|the minimum
thickness from Table 9.1. See Table 8.1, note (c).

Table 9.1
Minimum thickness (inches?) of unicellularplastic foam buoyant material for rectangular or

trapezoidal-shaped cushions

Width (Inches)®
Length (Inches)®* 12 13 14 15 16 17 Over 17
15 - - - 2-7/8 - - -
16 - - - 2-3/4 2-1/2 - -
17 N - 2-3/4 2-1/2 2-3/8 2-1/4 -
18 - 2-3/4 2-1/2 2-3/8 2-1/4 2-1/8 2
19 2-7/8 2-5/8 2-3/8 2-1/4 2-1/8 2 2
20 2-5/8 2-1/2 2-1/4 2-1/8 2 2 2
21 2-172 2-3/8 2-174 2 2 2 2
22 2-1/2 2-1/4 2-1/8 2 2 2 2
23 2-3/8 2-1/8 2 2 2 2 2
24 2-1/4 2-1/8 2 2 2 2 2
25 2-1/8 2 2 2 2 2 2
Over 25 2 2 2 2 2 2 2

@ Conversion Factors: 1 inch = 25.4 mm.

® Any length 25 inches or less and any width 17 inches or less shall be within and + 1/2 minus zero inch of the dimensions
specified. Length and width dimensions apply to both the fabric cover and buoyant foam.

¢ Length in inches as applied to the Table for a trapezoid is to be computed as follows: Length = (L4 + L,)/2

where: L, and L, are the unequal sides of the trapezoid.
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9.5 Buoyant material shall be foam contained in a cloth cover or shall be dip coated and fitted with grab
straps. It shall be either molded one piece or built up from sheet stock and shall be within plus 3/8 and
minus 0 inch (plus 9.5 and minus 0 mm) of the uncovered thickness specified in Table 9.1. If constructed of
sheet stock, foam shall be not more than three layers thick with not more than three pieces per layer. Butts
and seams shall be staggered. All pieces within a layer shall be joined by an adhesive of the type
described in 7.15. Layers may be joined to each other by means of the same adhesives. A cloth-covered,
foam-filled cushion submitted for group approval shall also be in accordance with Table 8.1.

9.6 Foam used as buoyant material shall comply with the requirements for foam in the requirements in
the Standard for Components for Personal Flotation Devices, UL 1191, and shall have a V factor of 85 or
more as determined in accordance with UL 1191. Also, see 12.1.

9.7 The covr shall consist of a top and bottom, each one piece. The side cover or gusset shall be one or
two pieces of|cotton cloth, coated cloth, or the equivalent, in accordance with the applicable fequirements
of 46 CFR 16D.049, except that coated cloth shall be perforated. If two pieces are to be|used,|they shall be
joined using & double row of stitches in accordance with 9.9 — 9.11 and Figure 810)The endls of a single

piece gusset

9.8 Covereg
equivalent, in
cover materiz
the applicab
necessarily o

9.9 Seams
a) Cof
b) Cof

c) Acg

All stitching 4
exception) an
Grab straps

inch (25.4 mm).

9.10 The gr
with raw edge
as illustrated

hall be joined by stitches as illustrated in Figure 8.4 — Figure 8.7.

cushions under group approval shall have material covers”of cotton, coa
accordance with the applicable requirements referenced\in 46 CFR Subpard
I. Covered cushions under special approval shall have material covers in acc
e requirements referenced in Subpart 160.049_for) cover cloth material,
cotton or coated cloth.

shall be made using any of the following threads:
fon, Type 1A or 1B, Ticket No. 20, 4 ply;
fon, Type 1A 1B, Ticket No. 40, 3 ply; or

eptable equivalents, such as‘polyester, nylon, and the like.

hall be no less than 3/8-inches (9.5 mm) from edges of cloth (see Note 2, H
d lockstitched as illustrated in Figure 8.4 — Figure 8.7 with 7 to 9 stitches per ing
hall employ a chain 'stitch as illustrated in Figure 8.8 and Figure 8.9 with 6 to §

b strap-shall be cotton cloth, coated cloth, or equivalent (for example, webbin
s turned-under and stitched to provide 1 inch (25.4 mm) wide, double thickness
n ene-of the diagrams in Figure 8.10.

ted cloth, or
160.049 for
prdance with
blthough not

igure 8.1 for
h (25.4 mm).

stitches per

); folded flat
construction

9.11

A sewn strap which may be one or two pieces shall have ends overlapped a minimum of 1-1/4

inches (31.8 mm) at the center location of a cushion, and shall be joined by stitching as illustrated in one of
the diagrams in Figure 8.10 to provide a minimum 20 inches (508 mm) free length loop at each end of a
cushion.

9.12 Where a box-X pattern stitch is to be employed, it shall have overall dimensions not less than 1/2-
by 1/2-inch (12.7- by 12.7-mm) in length, and where bartack stitch is to be employed, it shall be 1/2- to 7/8-
inch (12.7- to 22.2-mm) in length. Stitching of box-X and bartack pattern shall be positioned to provide a
minimum distance of 3/8 inch (9.5 mm) between outer edges of stitches and strap ends. Grab straps shall
be sewn with:

a) Lock stitches Type 301 through Type 314, see Figure 8.4 — Figure 8.7, and 7 to 9 stitches per
inch (25.4 mm), or
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b) Chain stitches Type 101 through Type 106, see Figure 8.8 and Figure 8.9, with 6 to 8 stitches

per inch (25.4 mm), Ticket No. 20, 4 ply thread on the top and Ticket No. 40, 3 ply
bottom.

9.13 An assembled strap shall:
a) Pass through a cushion;

b) Be free of slack;

c) Be in contact with the inner surface of a cover; and

Each of the tvo lengths of the strap that pass through a cushion shall be secured at three or|
as illustrated|in Figure 8.11, including two locations where stitching joins the covefito-the guss

9.14 Grab sgtraps for vinyl-dip coated cushions shall be passed through the body of the bug

thread on the

eg cushion, as

five locations
et.

yant material

before coatirjg is applied. The straps shall be parallel and 2-1/4+3/8 inch (57.2 £9.5 mm) from the sides of

the cushion, measured from the outer edge of the strap and in a plane parallel to the top or bg

9.15 Grab ptraps for vinyl-dip coated cushions may be of 3/8vinch (9.5 mm) diameter
polypropylenk, or other acceptable buoyant type synthetic line material and need not pas
body of the buoyant material of the cushion.

9.16 Grab straps for vinyl-dip coated cushions when'made of cotton cloth, coated cloth, o
mm) diamet
inch (508 mnp) free length loop at each end of a-cushion.

10 Scrap Hoam Cushions

10.1 A cushion utilizing scrap foam shall comply with the construction requirements spec
10.6, in addifjon to the other applicable requirements specified in Sections 7 and 8.

10.2 A cus
pieces glued

hion composed-of scrap foam shall consist of a bonded construction with a
to a top foamrsection and a bottom foam section, each of which is of one piece.

10.3 The Ig
same size ag

ngthsand width of the top foam section and the bottom section shall be appr
thesé of the cushion. At least one-half of the pieces shall be at least 1 inch (2

nab-(a 4 pana

ttom surface.

polyethylene,
5 through the

3/8 inch (9.5

r polyethylene or polypropylene shall-be one or two pieces and spliced to form a minimum 20

fied in 10.2 —

core of scrap

pximately the
5.4 mm) wide

and the rema

\
T \U.-l‘ IIIIII}.

10.4 The individual pieces of the core foam section shall be rectangular, triangular, or square in shape

with thickness equal to the core thickness. At least one-half of the pieces used shall have o
equal to either the overall width or length of the top and bottom foam sections. The minimum
remaining pieces of the core foam section shall be at least one-half the length or width of the

ne dimension
length for the
device.

10.5 Two of the four sides of the core foam section shall have the scrap pieces positioned so that it is

possible to visually determine the distance between the adjacent pieces. The distance

between the

adjacent pieces shall not exceed 1/8 inch (3.2 mm), and, at a minimum of 80 percent of the interfaces

between pieces, the pieces shall be touching.

10.6 The individual pieces of the core foam section shall be of the same type foam material
same manufacturer as the top and bottom foam sections.

, and from the
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PERFORMANCE
11 General

11.1 In addition to complying with the tests specified in Sections 11 — 18, the cushion shall comply with
the tests specified in 7.7 — 7.14 and 8.7.

12 Buoyancy Test
12.1 The total buoyancy provided by either a complete cushion or its inserts (see Table 12.1) shall be not

less than 20 pounds-force (89 N), or for a cushion employing foam buoyant material, the value determined
aCCOfding to the-foltowit ) cquat;\.n Y.

P,
3C,

00

N
B =(1640)%
i=1 -2

—

in which:
B, is the total buoyancy required for the cushion, in pounds-force;
P; is the fraction of buoyancy provided by the ith material to'the total buoyancy of the clishion;

C, is dither the C factor for the ith material as determined in accordance with the requirements in
the Standard for Components for Personal Flotation Devices, UL 1191, or 94 if the C factor is 94 or
more; land

N is tHe number of materials used in the cushion.

Table 12.1
Condition for buoyancy test
Test only
Type of device Assembled cushion Inserts
Kapok or flbrous glass filled X
Foam, cloth covered X
Foam, dip|coated X

12.2 The cambined-total bt Joyancy of the top and bottom sections of a cushion rnmpncnrl rfscrap foam
shall be at least one-third of the total cushion buoyancy.

12.3 The total buoyancies indicated in 12.1 and 12.2 are to be determined:
a) Immediately after the device is completely submerged and all entrapped air is removed; and

b) After complete submergence for 24 hours.

12.4 The test results are to be corrected to an atmospheric pressure of 29.92 inches Hg (101 kPa) and a
temperature of 15.6°C (60°F).

12.5 Buoyancy tests are to be conducted in a test tank of fresh water that can be secured against
change of water level or disturbance of the cushions being tested. When the cushion uses a protective
cover over the buoyant material, the test is to be conducted with the covering slit in three places on each
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side. Each slit is to be at least 6 inches (152 mm) long and not more than 2 inches (50.8 mm) apart so as
to release all entrapped air.

12.6 A wire mesh basket or other container of sufficient size to hold the sample(s) without unduly
compressing the material is to be ballasted with sufficient weight to completely submerge the basket and
sample.

12.7 The ballasted basket is to be suspended from a scale calibrated to an accuracy of +1/2 ounce
(x14.2 g), and the underwater weight of the submerged apparatus recorded.

12.8 The sample(s) is to be placed in the basket so that its upper surface will be not less than 2 inches
(50.8 mm) b

low the water surface and remain submeraed for 24 haours.
g -

12.9 Theb
of the ballast

erged weight
pne.

loyancy furnished by the sample(s) is to be computed by subtracting the subn
ed basket and test sample from the submerged weight of the ballasted,basket al

13 Tensile([Test

13.1 Thec
(68 £2.3 kg)

ishion shall support, without breakage of the grab strapsg.a‘weight of 150 +5
or 10 minutes.

pounds-mass

13.2 The cuishion is to be rigged as a link in a hoist by suspending the cushion from a cable actuated by

a winch by nj
A 150 %5 poy
is then to be
14 Insert H

141 A1in
N) pull for 15

14.2 A sam

eans of a 3 inch (76.2 mm) wide foam-covered strap passed over one end of t
nd (68 +2.3 kg) mass is to be secured to the opposite end of the grab strap and
raised until the weight clears the floor. It is.te®be held in this position for 10 minut

nvelope Seam Strength Test

th (25.4 mm) wide sample of thé.seam of the envelope shall withstand an 8 pou
seconds without separation

ple consisting of a 1.inch (25.4 mm) wide strip cut across and perpendicular to {

he grab strap.
the assembly
S,

nd-force (35.6

he seam is to

be cut from @ complete envelope:\The sample is to be secured at each end by a clamping ¢levice having

jaws not less|than 1 inch (25-4\mm) wide and subject to the required pull for 15 seconds.

15 Throw Test

15.1 The th device when

tested by six

rowing range of a cushion shall be comparable to that of a standard reference
subjects as specified in 15.3.

15.2 Cushions of USCG approved design need not be tested for compliance with 15.1.

15.3 The test device is to be compared to a standard kapok boat cushion, when each is thrown, in turn,
in three alternating sequences by six test subjects. Each subject is to throw the device toward a specified
target 40 feet (12 m) away. The distance of the cushion from the target is to be measured on each throw.
The test device shall be capable of being thrown

a) Closer to the target than the reference device; or

b) Within 1 foot (0.3 m) of the same location to which the reference device is thrown.

This is to be determined by averaging the distances of the test device from the target, averaging the
distances measured for each thrower, and then comparing them with the corresponding distances of the
reference device.
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16 Release Test

16.1 To determine compliance with the Exception of 5.3, a cushion provided with hook and pile fastener
tapes or the equivalent shall release from the dead weight and float free when subjected to the test
specified in 16.2.

16.2 Either the hook or pile fastener tape is to be permanently attached to the cushion. The mating
fastener tape is to be attached by adhesive, or similar means, to a flat surface of a dead weight that has a
hydrostatic weight greater than the buoyant force of the cushion. The flat surface area of the dead weight
is to be greater than the surface area of the attachment surface of the cushion. With the assembly in a
horizontal attitude and with the cushion topside, the assembly is to be gently lowered into a pool of water
until fully submerged. The test is to be repeated in the vertical aftitude

17 Temperature Tests
17.1 Generpl

17.1.1 Spedial approval cushions shall withstand exposure to the High Temperature Test jand the Low
Temperature [Test as evidenced by compliance with the requirements of theTensile Test, Sectjon 13, within
30 seconds fgllowing each of the Temperature Tests.

17.2 High temperature test

17.2.1 The gushion is to be placed in a chamber and maintained at a constant temperature|of 60 £2.8°C
(140 £5°F) fof 24 hours. The cushion shall then be subjected to the Tensile Test, Section 13.

17.3 Low tgmperature test

17.3.1 The pushion is to be placed in a chamber and maintained at a constant temperature of minus
17.8+2.8°C (minus 0 £5°F) for 24 hours.Tke device is then to be removed and subjected tp the Tensile
Test, Section|13.

18 Flame Exposure Test

18.1 A cushlion shall support'a mass of 112.5 £1 pounds (51 £0.5 kg) for 10 minutes following a 2 second
exposure to flames produced by burning n-heptane .

18.2 The test paniis'to be 12- by 18- by 2-1/2 inches (305- by 457- by 64-mm).

18.3 The testis to be conducted in an essentially draft-free area.

18.4 One-half inch (12.7 mm) of water is to be put in the bottom of the test pan, followed by enough n-
heptane to make a minimum total depth of 1-1/2 inches (38.1 mm). The n-heptane is to be ignited and
allowed to burn freely for 30 seconds before the cushion is inserted.

18.5 The cushion is to enter and pass through the flames with the bottom 9 inches (229 mm) above the
top edge of the test pan. The 2 second timing is to start as soon as the leading edge of the sample is
touched by the flames and stopped as the trailing edge leaves the flames.

18.6 If the cushion is burning upon emergence from the flame, 6 seconds are to elapse before
extinguishing the flames with water.
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18.7 The cushion shall then comply with the requirements of the Tensile Test, Section 13, except that the
weight used shall be 112.5 £1 pounds-mass (51 +0.5 kg).

19 Seam Strength Test

19.1 The strength of a sewn seam that contributes to the integrity of the cushion shall not be less than 50
pounds-force (222 N) in both the directions of greater thread count and lesser thread count.

19.2 Five samples in each of the directions of greater thread count and lesser thread count consisting of
two 4 by 4-inch (102 by 102-mm) pieces of cloth used for the cushion cover are to be stitched together with
a 1/2 inch (12.7 mm) wide seam. Each sample is then to be placed in the 1 inch (25.4 mm) wide jaws of a
tensile tester—Fhe-testeris-to-be erjn:fnrl so-that the cnpargfinn rate of the. Jin\lue is12 inches- (305 mm) per

minute.

20 Tests fqr Adhesive Material of Scrap Foam Cushions
20.1 Generxal

20.1.1 Aftef being subjected to the exposures specified in 20.2.1 — 204.1+in separate grougs of samples,
and when subjected to the Tensile Test specified in 20.5.1, a scrap foam cushion sample shall break at a
point other than at the glued section.

20.1.2 Samples composed of two longitudinal sections glued:together at the center are to be 1 inch (25.4
mm) wide, 5 jnches (102 mm) long, and not more than 1/2 inch (12.7 mm) thick.

20.2 Air oMen exposure

20.2.1 Fivelsamples are to placed in an air oveh at a temperature of 60 £2°C (140 +£3.6°F)for 168 hours
(7 days). After removal from the oven the samples are to be subjected to the Tensile Test specified in
20.5.1.

20.3 Cold ¢hamber exposure

20.3.1 Fivelsamples are tobe-placed in a cold chamber at a temperature of 18 +2°C (64.4+B.6°F) for 168
hours (7 dayp). After remeval from the cold chamber, the samples are to be subjected to the Tensile Test
specified in 40.5.1.

20.4 Humidity chamber exposure

20.4.1 Five samples are o be placed in a humidity chamber with 90 5 percent relative humidity at 32
12°C (89.6 £3.6°F) for 168 hours (7 days). After removal from the humidity chamber the samples shall be
subjected to the Tensile Test specified in 20.5.1.

20.5 Tensile test
20.5.1 Samples conditioned as specified in 20.2.1 — 20.4.1 are to be subjected to a tensile test using a

Scott Tester or the equivalent. Jaws are to be placed at either end of each sample, and separated at a rate
of 20 inches per minute (8.5 mm/s). The load is to be applied until the foam section breaks.
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MARKINGS
21 General
21.1 Each cushion shall be permanently and clearly marked in accordance with Table 21.1 in waterproof

lettering which can be read at a distance of 2 feet (0.61 m).

Table 21.1
Marking

"Throwable Device — TYPE IV PFD."

"INSPE|
"WARN

"APPR
KAYAK

"DRY G
"us.c
"MODE
"LOT (N
NAME

oo w»

T o mm

The siz
"(Name]

The foll
cared fq
provide
marked

"IF PAD
"DO N(

r X <«

M.
N.

CTED AND TESTED IN ACCORDANCE WITH U.S. COAST GUARD REGULATIONS."
NG: DO NOT WEAR ON BACK."

DVED FOR USE ON RECREATIONAL BOATS LESS THAN 16 FEET IN LENGTH AND/ALL'CANO}
5, AND ONLY AS ATHROWABLE DEVICE ON ALL OTHER RECREATIONAL BOATS\"

UT THOROUGHLY WHEN WET."

DAST GUARD APPROVAL NO. 160.048/XXX/X (OR 160.049/XXX/X)."

| (Number or Designation)."

umber)."

AND ADDRESS OF MANUFACTURER OR PRIVATE LABELER;

p: Length, width, and thickness in inches; both top and bottomilengths for trapezoidal cushions.
of buoyant material) provides a minimum buoyant force-of 20 Ib."

bwing or equivalent wording: "There is a potential forbuoyancy loss depending on how this device is|
r. The in-water performance of this device should.be tested at the beginning of each season to dete
5 adequate personal flotation." In addition, cushions utilizing kapok or fibrous glass buoyant material

S BECOME WATERLOGGED, REPLACEDEVICE."
T PUNCTURE OR SNAG INNER PLASTIC COVER."

£S AND

used and
mine that it
shall be

@ Applies to texfile material only.

21.2 Fabric
edges to gus
of cotton or o
perforations d

covered devices(shall be marked with a waterproof ink, printed fabric label stif
set at any location. See Figure 21.1. Waterproof ink silk screening or printing o
ther poroustgusset cloth may be used. Printing on perforated upholstery cloth i
o not piefee-any letters or numerals.

ched on four
h the surface
5 permitted if
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Figure 21.1

Gusset joining and marking tag attachment

MARKING TAG

\GUSSET ENDS

—NOT TO~SCALE

SG101-13

21.3 Vinyl-dlip coated cushions shall be marked as illustrated in Table 21.1 using vinyl paint|silk screened
on the surfage at any location.

21.4 When|a manufacturer produces buoyant cushions at more than one factory, each stich assembly
shall have a flistinctive marking.to-identify it as the product of a particular factory.

21.5 The marking specifiedin Table 21.1(C) shall be prominent, that is, it shall be printed jn contrasting
style, size, cplor, or spacing with respect to the markings specified in items A, B, D — M, ar[d in letters at
least 1/4 inch (6.4 mi)in height.

21.6 The marking specified in items A, B, and D — F of Table 21.1 and all additional markings shall be
prominent with Fespect 10 the markings speciied in items G — M, that 1S, printed in contrasting style, size,
color, or spacing.

21.7 When a cushion is provided with hook and pile fastener tapes, the cushion shall be provided with
the following, or the equivalent, marking: "Warning! Attach cushion to cooler top only. Do not attach cooler
or cushion to boat", either on the cushion label or on a separate marking in close proximity to the label in
letters that comply with 21.1.

SUPPLEMENTARY INFORMATION
22 General

221 Each device shall be accompanied by two informational items which shall comply with the
requirements of 22.2 — 22.5, and which shall incorporate the texts of 23.2 and 23.4.
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22.2 The text specified in 23.2 shall be provided in a manner such that it can be read prior to purchase of
the device. The text specified in 23.4 is intended to be read after purchase.

22.3 When the device package is not transparent, the text specified in 23.2 may be printed directly on
the outside of the package or may appear on a separate card so that it is legible to the purchaser, and the
text specified in 23.4 shall be printed in a pamphlet enclosed in each package.

22.4 If the device package is transparent, the text specified in 23.2 shall be printed in a pamphlet
enclosed in each package so that the text can be read through the package. The text specified in 23.4

shall be printed on the remaining pages of the pamphlet or on a separate pamphlet.

225 Ifthe

pamphlet attg
23 Require

23.1 Thete
The illustratig
where this is
be printed in
included. Min

23.2 Thefo

Coast
flotatiq

evice-is-not prn\/ir{nr{ n-a par\l{ngn, the texis epnnifind in232 and 23 4 shallb.

ched to the device.
f Texts

Kt in 23.2 shall be verbatim and shall conform with the location réquirements of
ns provided by the manufacturer may be photographs or drawings of his own
hot possible, may be illustrations of other U. S. Coast Guard“Approved PFD's. ]
the sequence shown in 23.2. Additional information, instructions or illustration
mum type size shall be 8-point.

lowing text, to be readable prior to purchase, shalkbe provided:

"FEDERAL REGULATIONS REQUIRE PERSONAL FLOTATION DEVICES

Guard regulations in Part 175 of Title"33, Code of Federal Regulations req
n devices in the following three situations:

a) No person may use a recreational boat less than 16 feet in length or a ca
unless at least one personal flotation device (PFD) of the following types is
each person:

1) Type | PED
2) Typel PFD
3)Type Il PFD

4) Type IV PFD

e

printed in a

22.2 - 22.5.
products or,
[he text shall
5 may not be

lire personal

noe or kayak
on board for

b)NO persomn may USe a recreationat boat 16 feetor more i fength, excep
kayak, unless at least one personal flotation device of the following types is
each person:

1) Type | PFD
2) Type Il PFD
3) Type Il PFD

¢) No person may use a recreational boat 16 feet or more in length, excep
kayak, unless at least one Type IV PFD is on board in addition to the PFD's req

"THERE ARE FIVE TYPES OF PERSONAL FLOATATION DEVICES

a canoe or
on board for

t a canoe or
uired in (b)."
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This is a Type (I,1L111,IV, or V) PFD

NOTE: The following types of PFD's are designed to perform as described in calm water and when the wearer is not
wearing any other flotation material (such as a wetsuit).

Type | — A Type | PFD has the greatest required buoyancy and is designed to turn most
unconscious persons in the water from a face down position to a vertical and slightly backward
position and to maintain the person in the vertical and slightly backward position, and, therefore,
greatly increase his or her chances of survival. The Type | PFD is suitable for all waters, especially
for cruising on waters where there is a probability of delayed rescue, such as large bodies of water
where it is not likely that a significant number of boats will be in close proximity. This type PFD is
the most effective of all types in rough water. The Type | PFD is easiest to don in any emergency
because it is reversible and available in only two sizes C Adult (90 pound or more) and child (less
90 pound) which are universal sizes (designed to fit all persons in the appropriate category).

(Hlustration of Type | PFD)

Type |l 7 — AType Il PFD is designed to turn the wearer to a vertical and'slightly backward position
in the|water. The turning action is not as pronounced as with a Type.l and the device will not turn as
many| persons under the same conditions as the Type |. The Type Il PFD is [usually more
comfgrtable to wear than the Type |. This type PFD is normally sized for ease ¢f emergency
donning and is available in the following sizes: Adult (more than 90 pound), Medium Child (50 to 90
pound), and two categories of Small Child (less than 50 peund or less than 30 pound]. Additionally,
some|l models are sized by chest sizes. You may prefer to use the Type Il where there is a
probgbility of quick rescue such as areas where it is*‘common for other persons to He engaged in
boating, fishing, and other water activities.

(Nlustration of Type Il PFD)

Type [lll — The Type Il PFD is designed so that the wearer can place himself or hersglf in a vertical
and slightly backward position, and the device will maintain the wearer in that position) and have no
tendency to turn the wearer face down. A Type Il can be the most comfortable, comgs in a variety
of styles which should be mafched to the individual use, and is usually the best choice for water
sports, such as skiing, hunting, fishing, canoeing, and kayaking. This type PFD normally comes in
many| chest sizes and weight ranges; however, some universal sizes are available. You may also
prefer to use the Type lll where there is a probability of quick rescue such as areas where it is
comnpon for other persons to be engaged in boating, fishing, and other water activitieg.

(Nlustration of Type Il PFD)

Type |V =X Type IV PFD is designed to be grasped and held by the user until rescued as well as to

be th Faovin ta A narcaon wha hac fallan Avarlhaard \A/hila tha Thana N/ e anaantahla in place of a

oW tOT— P CT oo WO oo anCT T oOveTooara—vy v e tro— Ty pC—Tv 1o oot oo

wearable device in certain instances, this type is suitable only where there is a probability of quick
rescue such as areas where it is common for other persons to be engaged in boating, fishing, and
other water activities. It is not recommended for nonswimmers and children.

(Nlustration of Type IV PFD)

Type V — AType V PFD is a PFD approved for restricted use. No Type V PFD is currently approved
for use on recreational boats to meet the mandatory carriage requirements listed in (a), (b), or (c)
above."

23.3 The text in 23.4 shall be verbatim and shall conform with the location requirements of 22.2 — 22.5.
The text shall be printed in the sequence shown in 23.4. Additional information, instructions, or illustrations
may be included at the end of each paragraph, provided there is no contradiction to the text in 23.2 and
23.4.
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23.4 The fol

lowing text, to be readable after purchase, shall be provided:

a) "YOUR PERSONAL FLOTATION DEVICE

You are required by Federal Regulations to have at least one Coast Guard approved personal
flotation device (PFD) for each person in your recreational boat. You may not use your recreational
boat unless all your PFD's are in serviceable condition, are readily accessible, are legibly marked
with the Coast Guard approval number, and are of an appropriate size (within the weight range and
chest sizes marked on the PFD) for each person on board."

b) "WHY DO YOU NEED A PFD?

Your PED provides buovancy to help keep vour head above the water and o help vo

satisfg
water
body

chang
water.
Reme
prope

c) "THINGS TO CONSIDER ABOUT PFD'S

d) "EACH OF THESE,DEVICES IS INTENDED TO HELP YOU SAVE YOUR OWN LIR

For yg
in goo

remain in a

ctory position in the water. The average weight of an adult is only 10 to 12\p
and the buoyancy provided by the PFD will support that weight in water. Unfort
veight does not determine how much you will weigh in water. In fact, your we
s slightly throughout the day. There is no simple method of determining yd
You should try the device in the water to make sure it supports your mouth out
mber, all straps, zippers, and tie tapes must be used and of course the PFD
size (size limitations are on the label)."

1) USCG approval of a PFD does not imply thatb is”ideal for all uses. For in
are a number of PFD's which are better suited.for water skiing and others fo
canoeing and kayaking. These and other PFDB!s’are labeled accordingly.

evaluate the trade-offs of cost, your ifitended use, and how often the PFD wi
replaced.

3) The use of most Type IV threwable PFD's usually requires you to grasp th¢
rescued, which could prove difficult if there is an extended delay or if you are
hypothermia (loss of body heat to the water). Also it implies that if you find y
water there will be someone available to throw it to you."

ur PFD to function properly, follow these suggestions to insure that it fits, floats,
d condition:

1)Jry. your wearable PFD on and adjust until it fits comfortably in and out of the]

ounds in the
unately, your
ight in water
ur weight in
of the water.
must be the

stance, there
r white water

2) Some PFD's are more rugged and durable than others but usually cost morg. You should

Il have to be

b device until
pvercome by
purself in the

E

and remains

water.

—2) 11y your PFDoutim the water—This wit show you how it works and—w

ill give you

confidence when you use it. You should be aware that your PFD may perform differently

under different conditions such as in swift water, with bulky clothing, etc.
3) Mark your PFD with your name if you are the only wearer.

4) Do not alter your PFD. If it doesn't fit properly, get one that does. An altered
longer Coast Guard approved.

5) Your PFD is not intended for use as a fender or kneeling pad.

device is no

6) Inspect your PFD periodically to ensure that it is free of rips, tears, or holes, that the

flotation pads have no leaks, and that all seams and joints are securely sewn.

7) Keep your PFD away from sharp objects which may rip the fabric or puncture the flotation

pads.
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8) If your PFD contains kapok, the kapok fibers may become waterlogged and lose their
buoyancy after the vinyl inserts are split or punctured. When the kapok becomes hard or if
the kapok is soaked with water, the PFD is no longer serviceable. It may not work when you
need it and must be replaced.

9) If your PFD contains foam buoyant material, the foam may lose buoyancy from
compression, water absorption, and other effects of use, to the degree that it is no longer
serviceable. The in-water performance of the device should therefore be checked at the
beginning of each season (more often if you subject it to frequent or very hard use) to
determine that it supplies enough flotation for your needs.

10) If your PFD is wet, allow it to dry thoroughly before storing it. Store it in a well ventilated

arcda.

11) Do not dry your PFD in front of a radiator or other source of direct heat.
12) If you must swim while wearing your PFD use a back or side stroke."
e) "PFD'S AND CHILDREN

A chilf is difficult to float in a safe position because of the distribution of body weight and because a
child tends to panic when suddenly in an unfamiliar environment. The violent moyement of the
arms [and legs in an attempt to "climb out" of the water tends to nullify the stability of the PFD. An
apprgved device will keep a child afloat, but not alwayS)in"a face up position. A child should be
taughtt how to put on the device and should be allowed\to try it out in the water. It is {mportant that
the child feels comfortable and knows what the PED’is for and how it functions. Parents should
note, however, that PFD's are not a substitute for.adult supervision."

f) "WEAR YOUR PFD

Your personal flotation device won't help you if you don't have it on. If you don't choose to wear it at
all times, you should keep it handy and put it on when heavy weather threatens, or when danger is
imminent. Don't wait until it is t00,late; nonswimmers and children especially shodld wear their
PFD'g at all times when on or fear the water."

g) "HYPOTHERMIA

Hypothermia, the loss of body heat to the water, is a major cause of deaths in boating accidents.
Often| the cause ofideath is listed as drowning; but, most often the primary cause ig hypothermia
and the secondary cause is drowning. After an individual has succumbed to hypothermia, he will
lose qonsciousness and then drown. The following chart shows the effects of hypothefmia:

Water temperature
(Degrees Fahrenheit) Exhaustion or unconsciousness Expected time of survival
325 Under 15 min. Under 15 to 45 min.
32.5t0 40 15 to 30 min. 30 to 90 min.
40 to 50 30 to 60 min. 1to 3 hrs.
50 to 60 1to2hrs. 1to6 hrs.
60to 70 2to 7 hrs. 2t0 40 hrs.
70 to 80 3to 12 hrs. 3 hrs. to indefinite
Over 80 Indefinite Indefinite

PFD's can increase survival time because of the insulation they provide. Naturally, the warmer the
water, the less insulation one will require. When operating in cold water (below 40°F), consideration
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should be given to using a coat or jacket style PFD as they cover more of the body than the vest
style PFD's.

Some points to remember about hypothermia protection:

1) While afloat in the water, do not attempt to swim unless it is to reach a nearby craft, fellow
survivor, or a floating object on which you can lean or climb. Unnecessary swimming
increases the rate of body heat loss. In cold water drownproofing methods that require
putting your head in the water are not recommended. Keep your head out of the water. This
will greatly lessen heat loss and increase your survival time.

2) Keep a positive attitude about your survival and rescue. This will improve your chances
of extending your survival time until rescue. Your will-to-live does make a differ¢nce!

3) If there is more than one person in the water, huddling is recommended wtlile waiting to
be rescued. This action tends to reduce the rate of heat loss and thus.increas¢ the survival
time.

4) Always wear your PFD. It won't help you fight off the effects of hypothermig if you don't
have it on when you go into the water."

h) "REMEMBER — SAFE BOATING IS NO ACCIDENT

If you heed more information about PFD's and safe recreational boating, contact your state boating
authotity, U. S. Coast Guard Auxiliary, U. S. Power,Squadron, Red Cross, or your ng¢arest unit of
the U.|S. Coast Guard."
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SUPPLEMENT SA - INFLATABLE BUOYANT CUSHION
SA1 Scope
SA1.1  The requirements in this supplement cover inflatable buoyant cushions.

SA1.2 The buoyant cushions covered by these requirements are intended for USCG approval under 46
CFR 160.049.

SA1.3 An inflatable buoyant cushion device shall have both an oral inflation and manual-automatic
inflation system with single point status indication viewable in the packed condition without the necessity of
unpacking the device.

SA1.4 These devices shall comply with requirements specified in Sections 2 -5, 12 — 13,15 — 18 except
as modified qr superseded by the requirements within this Supplement.

SA2 Glossary

SA2.1 For the purpose of this Standard, the following definitions apply“in/addition to the| definitions in
Section 6.

SA2.2 DESIGN INFLATION RANGE - The range of buoyancy-and pressure, as specified by the
manufacturef, to which a compartment may be inflated to provide’the intended in-water perfofmance.

SA2.3 INFUATABLE COMPARTMENT — A shamber that is'inflated by a gas or other mediym through an
automatic, manual-auto, manual, or oral inflation system.

SA2.4 INFUATION SYSTEM — A means of inflating one or more compartments to make the device
buoyant or more buoyant on demand, either actively or passively of the wearer’s action, dependent on its
type as follows:

a) AUTOMATIC INFLATION SYSTEM — A system that activates to inflate ¢ne or more
compprtments upon immersionin water without any action by the user (a passive [system), and
whicH has no provision for manually actuated inflation.

b) MANUAL-AUTO INFLATION SYSTEM — A system that activates to inflate pne or more
compprtments uponlimmersion in water without any action by the user (a passivg system) but
whicH also has pravision for being activated by a single deliberate user action, sUch as by the
pulling of a lanyard.

SA2.5 ORAL INFLATION SYSTEM — A means for a user to blow air into a compartment by mouth.

SA2.6 SERVICEABILITY — The ease with which the inflation system mechanism can be properly
rearmed. Use Code 1F inflation systems have the most stringent serviceability requirements, with Use
Code 2F and 3F systems having correspondingly less stringent requirements.

SA2.7 SERVICEABLE - Acceptable for continued use (e.g. exhibits no signs of functional deterioration
such as deformation of hardware, a rip or tear, a loose seam, indicators not functional, oral inflation tube
blocked or detached, manual inflator trigger detached, or the like).

SA2.8 STATUS INDICATOR — The part or parts of an inflation system which provide user feedback to
assist in keeping an inflatable buoyant cushion in an armed and ready condition. Use Code 1F inflation
systems have the most stringent status indicator user recognition requirements, with Use Code 2F and 3F
systems having correspondingly less stringent requirements.

SA2.9 UNINFLATED - A device with the chamber(s) deflated and in the packed condition.


https://ulnorm.com/api/?name=UL 1175 2024.pdf

44

UL 1175

AUGUST 16, 2024

CONSTRUCTION

SA3 Inflata

SA3.1
requirements

SA3.2

ble Devices

in the Standard for Components for Personal Flotation Devices, UL 1191.

components shall have a Use Code of 4.

Components used in a device covered by this supplement shall comply with the applicable

Inflation systems used in the inflatable cushion shall have a Use Code of 1F. All other structural

SA3.3 The cut ends of woven or braided components and construction features shall be turned under
and stitched, or the equivalent, so as not to ravel. Synthetic materials such as webbing and lacing may be

heat-sealed if Tieu of being turned under.

SA3.4 The
of inflation co
the performa
rendered inof

SA3.5 The

of inflation compartments being abraded or otherwise damaged by adjacent components

inflation syste

SA3.6 The arrangement of an inflatable device shall acceptably reduce the likelihood of sn

as by providir

SA3.7 An i
with or separ
located and &

a) Be
b) Red
c) Seli
d) Not

SA3.8
and maximun
repeated with
within the deqg
pressure rang

If on¢ or more, compartments experience significant dimensional changes between

onstruction and assembly of an inflatable device shall be designed to minimize
mpartments, and other device components whose positioning within the device
nce of the device, from becoming bunched, knotted, tangled,,dislocated,

erative.

onstruction and assembly of an inflatable device shall be designed to minimize

m.

g means to secure the free ends of body straps.and the like.

flatable compartment shall be provided‘with means to be deflated, which ma
ate from any inflation system provided:for the compartment. The deflation mg
rranged to:

basily operated by either hand without the use of tools;

uce the likelihood of unintentional operation;

-seal after operation@nd permit re-inflation of the compartment; and

be lockable in anwopen position.

n pressyrewalues of the design inflation range, the tests specified in Section S
thenflation compartment(s) inflated to a sufficient number of buoyancy/pre
igntinflation range to demonstrate compliance with these requirements over the
e

he likelihood
are critical to
or otherwise

he likelihood
such as the

agging, such

y be integral
ans shall be

the minimum
A6 are to be
ssure values
entire design

SA3.9 Only a lock-type stitching or redundant chain stitching shall be used for structural sewn seams.

SA3.10 An inflatable buoyant cushion shall not provide means intended to fasten the device to a boat.

Exception No. 1: This requirement does not apply to a device provided with an owner's manual containing
the text specified in SA33.2.4.

Exception No. 2: An inflatable cushion may be provided with hook and pile fastener tapes or the equivalent
on the packed cushion’s bottom surface when the cushion complies with the requirements specified in the
Release Test, Section 16.
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SA4 Buoyancy

SA4.1 The total buoyancy of an inflatable buoyant cushion shall not be less than 20 Ibf (89 N), when
tested in accordance with Section SA9. Inherently buoyant foam, when used to meet the Uninflated
Buoyancy Test, shall not be counted towards the total buoyancy provided by the device.

SA4.2 The device shall remain afloat for 15 minutes when tested in accordance with Section SA10.
Inherently buoyant foam, when used to meet the Uninflated Buoyancy test, shall not be counted towards

the total buoyancy provided by the device.

SAS5 Inflati

on

SA5.1 Infla
leakage whe

SA5.2 An 4
SA6. The m{
when tested

PHYSICAL PROPERTIES TESTS

able buoyancy chambers shall withstand an overpressure withoul damage, 0
h tested in accordance with Section SA18.

utomatic inflatable device shall inflate within 10 s when tested in accordancs
nual head shall not fire below 3 Ibf (13 N) and shall fire between 3“and 15 Ibf
n accordance with Section SA7.

I evidence of

with Section
13 and 67 N)

SA6 Automatic, Manual-Auto, and Manual Inflation Test
SA6.1 Whgn tested in accordance with SA6.2 — SA6.3 an inflatable device inflation system shall comply
with the following:
a) A ¢ompartment supplied by a manual-autoinflation system shall achieve a buoyancy within its
desigp inflation range in not more than 5 seconds from the time of manual actuation of the system.
b) Any compartment supplied by an automatic or manual-auto inflation system sHall achieve a
buoyancy within its design inflation‘\.-range in not more than 10 seconds from| the time of
submergence of the device.
c) THe maximum buoyancy‘and pressure achieved by a compartment shall not exceed the
maximum values of the design inflation range.
SA6.2 For manual and manual-auto inflation systems, a sample of the device is to be mounted on a
frame or eqyivalent. Withttheé" compartment pressure or buoyancy monitored as appropriatg, the inflation
system is to pe manually‘activated and the time required for the compartment to enter the design inflation

range is to b¢ recorded.

SA6.3 Autg

matie’and manual-auto inflation systems shall comply with the following:

a) A sample of the device is to be tested. The sample is to be placed in a wire mesh or equivalent
test basket of sufficient size to hold the sample without compressing the device and which is to be
ballasted with sufficient weight to permit the complete submergence of the basket and device. With
the compartment pressure monitored, the inflation system is to be tested by being rapidly
submerged in a tank of fresh water, and then held so that the uppermost surface of the device is at
a depth of at least 51 mm (2 inches). For this test, the water in the tank is to be maintained at 20

+1°C

(68 £2°F). The device is to be at room temperature prior to submersion.

b) Timing is to begin when the automatic mechanism strikes the water.
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SA7 Manual Inflation test

SAT7A1

SA7.1.1
as will not req

Principle

uire excessive force to inflate.

SA7.2 Apparatus

SA7.2.1

mechanism and pierce the cylinder.

This test is to demonstrate that the device will not be unintentionally inflated by the user, as well

A CRE or CRT machine shall be used to determine the force to operate the manual inflation

SA7.3 Prodedure

SA7.31
Ib (10 N) sha
manufacturer
required to fir

SA7.4 Basi

SA7.4.1
than 15 Ibf (6

Th¢ device in its packed condition shall be tested at room temperature. A force sta

s for acceptability

The force required to actuate the firing mechanism shalhbe greater than 2.9 Ibf (

| be applied to the pull toggle in the direction to fire the operating héad as ints
The force shall be increased until the head fires or 15 Ibf (67 IN)\is reachg
b the head shall be recorded.

7 N).

rting at 2-1/4
bnded by the
d. The force

13 N) or less

SA8 Automatic Inflation test

SA8.1 Pringiple

SA8.1.1 This test is to demonstrate that the autematic inflation system will inflate when thrown to a user.
SA8.2 Progedure

SA8.2.1 A packed and ready to use device with the automatic inflation system armed shall be dropped

into a tank of
orientation th
automatic infl

SA8.3 Basi

ks for acceptability

fresh water from a height of 6.5 + 0.30 ft (2000 £ 100 mm). The device shall be r
at allows the automatic inflation system to enter the water last. The time req
ption system to\activate shall start once the device enters the water.

SA8.3.1 Th

inflation syst¢m.to actuate shall be < 5 s. The configuration of the device after inflation

time required for the inflation system to activate shall be recorded. The time re

bleased in an
uired for the

quired for the
shall also be

recorded.

SA9 Buoyancy Test

SA9.1

SA9.1.1 Thi

Principle

s test is to demonstrate if the device has adequate buoyancy.

SA9.2 Apparatus

SA9.2.1

The equipment required shall be a test basket made of wire mesh or equivalent material and of

sufficient size to hold the sample without unduly compressing the device and ballasted with sufficient
weight to permit the complete submergence of basket and sample, which when submerged, maintains the
device at a depth of 2 to 4 inches (50 mm to 100 mm) below the water surface. The movement of the cage
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shall not be restricted by contact with the side or bottom of the tank. The buoyancy shall be measured
using a calibrated load cell or scale.

SA9.3 Procedure - Oral inflation

SA9.3.1
of 0.6 psi—0

0.1 psi.

The inflatable cushion shall be inflated with air through the oral valve inflation tube to a pressure

SA9.3.2 The device shall be enclosed in the ballasted basket and submerged in water to a depth of 2 to
4 inches (50 mm to 100 mm). The device shall then be manipulated while submerged to remove any
entrapped air on the outside of the device.

SA9.3.3 Of
remain subm

SA9.3.4 At

SA9.3.5 Th
start of each

SA9.4 Bas

SA9.4.1 Th
psi (101.325

SA9.4.2 Th
initial stabiliz

SA9.5 Prog¢

SA9.5.1 Th
when the cug

SA9.5.2 Th
4 inches (50
entrapped ai

SA9.5.3 Or

Exception: T
after 24 hour

ce the buoyancy has stabilized, the buoyancy shall be recorded. The devi
erged for 24 +0.5 h.

e water temperature, air temperature, and atmospheric pressure shall be re
test and then after completion of each test.

s for acceptability

e buoyancy values shall be corrected to a temperature of 68°F (20°C) and pre
kPa) and recorded.

e final buoyancy recorded at the conclusion'of the 24 hours shall be not less th
ed buoyancy.

tedure — CO, inflation

e device shall be inflated with-CO, through the manifold assembly to the press
hion is manually inflated, using a new fully charged cylinder of the correct size.

e device shall be entlosed in the ballasted basket and submerged in water to 4
mm to 100 mm)=\Fhe device shall then be manipulated while submerged td
on the outside/of the device.

ce the buoyancy has stabilized, the device shall then remain submerged for 24

he buoyancy of a device inflated with carbon dioxide need not comply with thi.
ssofyiSubmergence, if the device complies with the requirements after not less th

ce shall then

the conclusion of the 24 hours, the buoyancy of the device shall be measured and recorded.

corded at the

ssure of 14.7

hn 95% of the

ture recorded

depth of 2 to
remove any

+0.5 h.

5 requirement
an 6 hours of

submergenc

e arnda s provigea Wit a user S marnual cornarlrning tre inrorrmatiorn sSpeciied In SA33.2.5.

SA9.5.4 Atthe conclusion of the 24 hours, the buoyancy of the device shall be measured and recorded.

SA9.5.5 The water temperature, air temperature, and atmospheric pressure shall be recorded at the

start of each
SA9.6 Bas

SA9.6.1
psi (101.325

SA9.6.2 Th

test and then after completion of each test.

is for acceptability

kPa) and recorded.

e total buoyancy provided shall be not less than 20 Ibf (89 N).

The buoyancy values shall be corrected to a temperature of 68°F (20°C) and pressure of 14.7
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SA10 Uninflated Buoyancy Test
SA10.1 Principle

SA10.1.1 To avoid being lost overboard if dropped in the water uninflated, inflatable cushions shall
demonstrate their ability to float when dropped into water uninflated.

SA10.2 Procedure

SA10.2.1 Aninflatable device, packed in its ready to use condition with full gas cylinder (or equivalent in-
water weight), shall be released from a height of 6.5 +0.3 ft (2000 £+100 mm) into water such that the
inflator is closest to the water. Auto inflation shall be disabled prior to the test.

SA10.3 Baslis for acceptability
SA10.3.1 Atter 15 minutes the uninflated device shall remain floating at the surfaceof the water.
SA11 Strength of Attachment Test

SA11.1 Principle

SA11.1.1  Aftachments to the inflatable chambers shall be capable of withstanding a specified load
without damage.

SA11.2 Procedure

SA11.2.1 The sample is to be mounted in a mannenthat will allow the inflation system to bg tested. The
uninflated deyice shall be then inflated to the maximum pressure of the design inflation range. A mass of
75 Ib (34 kg) |s to be attached to each inflation system, in turn, by means of a clamp, lacing, jor the like as
close as posgible to the point of attachment te'the device. The sample is to be freely supported and is then
to be slowly raised until the inflation systemlcompletely supports the weight, and is to be mairftained in this
position for 5 minutes.

SA11.2.2 Fg¢r an inflation systém ‘having a joint or coupling other than at the conngction to the
compartment| the test shall be/repeated with the force exerted at a point beyond the joint or ¢goupling. Any
tubes or hosgs are to be evaluated by adjusting the point of attachment to the location(s) mgst critical for
the specific dgsign being evaluated.

SA11.2.3 For an inflatable device having other identifiable grab points, the test is to be repgated using a
mass of 30 Ib[(13.6°kg) applied to the grab points.

SA11.3 Basisforacceptabiiity

SA11.3.1  For each attachment, record whether the load was supported without causing loss of function.
The device shall not leak.

SA11.3.2 Inflatable devices shall remain serviceable and shall not experience a pressure loss greater
than 0.4 psig (2.8 kPa) or 20 percent of the initial pressure, whichever is less.

SA12 Attachment Means

SA12.1 An inflatable device shall incorporate a grab strap or other means of providing a secure fit (as
tight as possible without causing discomfort, or as tight as is consistent with the intended use).

SA12.2 Grab straps shall be permanently attached to the device using box-x stitching covering a
minimum area of 0.3125 sq. inch (7.9 sq. mm) or the equivalent, such as bar-tack stitches bracketing the
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same minimum area and providing equal or greater strength. Equivalent performance is to be determined
based on peel and shear strength test results.

SA12.3 Aninflatable device shall not provide means intended to fasten the device to a boat.

Exception No. 1: This requirement does not apply to a device provided with an owner’s manual containing

the following

verbatim text,

‘DO NOTATTACH PFD’S TO YOUR BOAT”

Exception No. 2: This requirement does not apply to a device provided with an owner's manual containing
the text specified in SA33.2.4.

Exception N(
on the packe
Release Tes

. 3: An inflatable cushion may be provided with hook and pile fastener tape$ or
d cushion’s bottom surface when the cushion complies with the requirements s
, Section 16.

SA13 Tenslle Test

SA13.1

SA13.1.1 T

Principle

he inflatable device shall withstand a load via its integral structure without dama

SA13.2 Procedure

SA13.21 C

SA13.2.1.1
a) Op
b) Infl

Note: A differen
SA13.2.2 U

SA13.2.2.1
test load sp¢g
grab line or d

srab strap tensile

Samples are to be tested in the following conditions:
ened in the uninflated conditiony and

ated condition at the maximum pressure of the design inflation range.
inflatable device may be used for each condition.
ninflated condition

The inflatable device is to be suspended by means of a strap passed about a g
cified is to be applied by means of a second identical size strap passed about
rab strap, directly opposite the point of suspension.

he equivalent
becified in the

je.

ab strap. The
the opposing

SA13.2.2.2

Fheinflatabtedevice—shattbe |iyycd as—atimk—mahoist 'uy bubpclldillg the—device from a

cable actuated by a winch by means of a 3 £0.25 inch (75 +6 mm) wide foam-covered strap passed
through one end of a grab strap. A weight of 150 Ib (68 kg) shall be attached to the opposite grab strap and
the assembly is then to be raised until the load clears the floor as shown in Figure SA13.1. It shall be held
in this position for 10 minutes.

SA13.2.2.3 The inflatable device shall be submerged and examined for any evidence of leakage after
completion of the tests.
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Figure SA13.1
Grab strap tensile test
Attachment to lifting
device
—
Cushion Grab
Strap
L
LOAD.
su3665
SA13.2.2.4 [The inflatable device shall be submerged and examined for any evidence of leakage after

completion off
SA13.3 Bas

SA13.3.1
pressure.

SA13.4

the tests.

is for acceptability

Inflated condition

SA13.4.1 TT,

SA13.2.2.2a

dSA13.2.2.3.

The device shall_ show no signs of damage or leak when inflated to the maxjmum design

e-deyice shall be inflated to the maximum design inflation range before be|ng tested to

SA13.5 Basis for acceptability

SA13.5.1
pressure.

SA13.6 Grab strap to body tensile

SA13.61 G

SA13.6.1.1

eneral

Samples are to be tested in the following conditions:

a) Opened in the uninflated condition, and

b) Inflated condition at the maximum pressure of the design inflation range.

The device shall show no signs of damage or leak when inflated to the maximum design
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Note: A different device may be used for each condition.
SA13.6.1.2 Uninflated condition

SA13.6.1.2.1 The test load, 150 Ib (68 kg), is to be applied by means of a strap passed about the grab
strap and a second strap passed about the body directly opposite the point of suspension as shown in
Figure SA13.2. The straps are to be 2 (-0, +1/4) inches [51 (0, +8) mm] wide and are to be covered with
1/4-inch (6.4-mm) thick closed-cell PVC or PE foam. The assembly is then to be raised until the load
clears the floor. It shall be held in this position for 10 minutes.

Figure SA13.2
Grab-strap-to-body-tensie-test
‘ Attachment to lifting
device
Grab »
Strap
Webbing looped around
[ the body of the device
LOAD

su3666
SA13.6.1.3 | Basis-for acceptability
SA13.6.1.3. 1—TFhe-device-shall-shew-re-sighs-ef-damage-orleak—wheninflatedte-the-maximum design
pressure.
SA13.6.1.4 Inflated condition
SA13.6.1.4.1 The device shall be inflated to the maximum design inflation range before being tested to
SA13.6.1.2.1.

SA13.6.1.5 Basis for acceptability

SA13.6.1.5.1
pressure.

The device shall show no signs of damage or leak when inflated to the maximum design
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SA14 Temperature Resistance / Stability Test

SA14.1 Principle

SA14.1.1 Aninflatable device shall provide a minimum resistance against extreme temperatures.
SA14.2 Procedure

SA14.2.1 An inflatable device shall remain serviceable and show no evidence of inflation compartment

coating transfer or delamination after exposure to high and low temperatures as specified in SA14.2.4 and
SA14.2.5. For tests in the uninflated condition on a device having either a manual or automatic inflation
system, after the action required to activate the inflation system, the system shall discharge and all

compartment

a) At
from W

b) At |
from n

c) At Igast 100 percent of the minimum inflated buoyancy requirement in not more tha

from W

d) At
from n

SA1422 T
removal of th

SA14.2.3 Tihree samples are to be tested as follows:

a) Sar
b) Sar

c) San

SA14.24 S

a) Eag
hours
for 24
+4°F)

5 supplied by the system shall inflate to the tollowing levels:

ater immersion for Sample No. 1 evaluated in accordance with SA14.2.3.
past 50 percent of the minimum inflated buoyancy requirement in'not more tha
hanual activation for Sample No. 2 evaluated in accordance with SA14.2.3.

ater immersion for Sample No. 1 evaluated in accordance with SA14.2.4.

nanual activation for Sample No. 2 evaluated in accordance with SA14.2.4.

e action required to activate the inflation system is to be performed within 1
device from the final conditioning compartment.

nple No. 1 is to be in the uninflated condition during exposure;

nple No. 2 is to be in a loosé.unpacked deflated condition; and

hmples are to be subjected to the following high to low temperature exposures:

h sample/is'to be placed in a circulating air oven maintained at 60 £2.8°C (140
The samples then are to be placed in a cold compartment at minus 30 £2°C (m
hours~The temperature of the cold compartment is then to be raised gradually
pver.a period not to exceed 24 hours.

hple No. 3 is to be inflated to the maximum pressure of the design inflation range.

bast 50 percent of the minimum inflated buoyancy requirement in not mofesthan 10 seconds

n 5 seconds

h 10 seconds

past 100 percent of the minimum inflated buoyancysrequirement in not more than 5 seconds

b seconds of

1+5°F) for 24
nus 22 +4°F)
0 0 £2°C (32

b) Sample No. 1 is to be inflated by means of automatic actuation if provided, or manual actuation
otherwise. An automatic inflation system is to be actuated by submersing the sample in fresh water
at 2 +2°C (37 +4°F). Sample No. 2 is to be inflated using all manual inflators provided. Devices
inflated using manual inflators is to be immediately immersed in fresh water at 2 +2°C (37 1+4°F).
Within 15 seconds of removal from the cold compartment, Sample No. 3 is to be reinflated to the
maximum pressure of the design inflation range by means of the oral inflation system.

SA14.2.5 The same samples again are to be subjected to the procedure specified in SA14.2.4; except
that the order of the exposures is to be reversed, and an automatic inflation system is to be actuated by
submersing the sample in fresh water at 32 +3°C (90 +£5°F). Prior to the exposures, Samples No. 1 and
No. 2 are to be deflated, rearmed, and returned to their pretest conditions. Sample No. 3 is to be allowed
to return to ambient temperature and then is to be adjusted to the maximum pressure of the design
inflation range.
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SA14.3 Ba

SA14.3.1

sis for acceptability

The device shall not show any sign of damage such as shrinking, cracking, swelling, or change

of mechanical properties that would impair the operation of the inflation mechanism or cause the inflation
chamber to leak.

SA15 Solv
SA15.1 Pri

SA15.1.1
in SA15.2.1.

ent Resistance Test

nciple

An inflatable device shall remain serviceable after being subjected to the exposure described

SA15.2 Procedure

SA15.2.1

removed fro
inflated to th

SA15.3 Ba

SA15.3.1 T
of mechanic
chamber to |

SA16 Flani
SA16.1 Pri

SA16.1.1 T
external flam|

SA16.1.2 A
SA16.3.4 wit

sample of the device, with any automatic inflation means disabled,‘is to be qubjected to a
series of thrge 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"'D471-79(R1
minute drying periods between submersions. After the last submergence_period, the sa

the liquid and the excess liquid allowed to run off for 5 minutes. The sample
maximum pressure of the design inflation range.

sis for acceptability

he device shall not show any sign of damage suich as shrinking, cracking, swelli
| properties that would impair the operation’of the inflation mechanism or caus|
ak.

e Resistance Test

inciple

his test is to demonstrate’ that the device does not propagate flames when e
e source.

n inflatable device shall withstand a 2-second exposure to flame as described
hout sustainifig damage that may affect the intended performance.

SA16.2 A

SA16.2.1
x 457 20 m

aratus

5+0.20 in

1)], with 30-
ple is to be
then is to be

ng, or change
e the inflation

xposed to an

n SA16.3.1 -

(305 £20 mm

test pan with the following dimensions, 12 £0.75 in x 18 £0.75 in x 2.

SA16.3 Procedure

SA16.3.1

One-half inch (12.7 mm) of water is to be put in the bottom of a test pan measuring 12 by 18 by

2-1/2 inches (305 by 457 by 63.5 mm) followed by enough n-heptane to make a minimum total depth of 1-
1/2 inches (38.1 mm). The test is to be conducted in an essentially draft-free area. See Figure SA16.1.
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Figure SA16.1
Fire test orientation

Webbing Webbing
loop ~“— Joop
Inflated
Cushion
Bottom Bottom
«a— edge of -« cdge of
A cushion A packed
wshion
9-1/2" 9-1/2"
Surface pf j— Surface of
-------------------- y — ] .
N-Heptafe " I 1 2-1/2 N-Heptane I 12-1/2
- 18" > T - 18" |
su3667

SA16.3.2 The n-heptane is to be ignited and allowed to burn freely for 30 seconds before

inserted.

SA16.3.3 T
maximum pre
free hanging
above the su
exposes the s

vo samples of the device;-one in the deflated unpacked condition and the other i
ssure of the design inflation range, are to be passed through the flames in an up
bosition and a forwatd direction, with the lowest portion of the device 9-1/2 inch
face of the burning n-heptane. The sample is to be passed through the flames
ample for 2 seconds. The 2-second period is to begin with the forward portion ¢

contacting the¢ flames and\is to end with the trailing portion just leaving the flames.

SA16.34 A
6 seconds an

0. them extinguished with water.

the device is

nflated to the
right, vertical
es (240 mm)
at a rate that
f the sample

samplerthat is burning as it emerges from the flames is to be allowed to contingie to burn for

SA16.4 Basis for acceptability

SA16.4.1

At the conclusion of the test, record the time of continued burning of the device and whether or

not the device continued to burn after 6 s. Examine the device for physical damage and record
observations. The device shall not leak when reinflated to the maximum design pressure.

SA17 Puncture Resistance Test

SA17A1

SA17.1.1

Principle

to puncture as demonstrated by being subjected to a probe representing a medium pen point.

To provide adequate durability while in use, inflatable devices shall have a minimum resistance
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SA17.2 Procedure

SA17.2.1 Each chamber is to be inflated separately to the maximum pressure of the design inflation
range as stated by the manufacturer and placed on a smooth, flat surface. The steel test point, shown in
Figure SA17.1, is to be pressed against the inflatable chamber at three different locations at a point of
maximum wall separation for the compartment, perpendicular to the wall, and with a uniform speed of 6 —
12 in/min (152.4 — 304.5 mm/s) until a force 7 Ibf (31 £1 N) is attained.

Figure SA17.1
Test point

—— (=— 5/32—inch (4.0 mm) diameter

_15'_

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

S2034

SA17.3 Bapis for acceptability

SA17.3.1 Hach ¢hamber tested shall not be punctured.

SA18 Over-Pressure Test

SA18.1 Principle

SA18.1.1 The inflatable buoyancy chambers shall be capable of withstanding an internal over-pressure
at ambient temperature.

SA18.2 Procedure

SA18.2.1 If provided, an over-pressure-relief valve is to be blocked or otherwise rendered inoperative.
Prior to being submerged in water, the device shall be inflated to whichever of the following pressures is
greatest for a period of 5 minutes:

a) Twice the maximum pressure of the design inflation range;
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b) 8 psig (55 kPa); or

c) 1.2 times the pressure attained after oral inflation to 0.6 psig (4.1 kPa) followed by actuation of

all automatic, manual-auto, and manual inflation systems.

SA18.2.2 After the 5 minute over-pressurization period, the device shall be submerged
leakage shall be monitored by evidence of streaming air bubbles.

SA18.3 Basis for acceptability

SA18.3.1 There shall be no signs of leakage.

in water and

SA19 Air Rptention Test

SA19.1 General

SA19.1.1  Either Method 1 or Method 2 is to be used. Samples tested using Method 2 ma
using Method 1 and accepted if the results of the Method 1 test are acceptable. For PFDs
than one inflatable compartment, the Air Retention Test is to be repeated oneach inflatable ch

SA19.2 Method 1 (Method 1 — change in buoyancy)

SA19.2.1
sufficient siz
permit the co

to hold the sample without compressing the device is to be ballasted with suffic
plete submergence of the basket and devicet

SA19.2.2 The ballasted basket is to be suspended.-from a calibrated scale and the W
submerged basket determined.

SA19.2.3 The main inflatable compartmentcis to be inflated with air to the maximum pre
design inflatipn range specified. Air entrapped in folds of fabric, or the like, is to be remo
device immedliately following submersion_by agitating the device by hand for at least one
holding below the water surface. Without removing the device from the water, the device is
under the bagket so that its upper_ surface is approximately 50 mm below the water surface.
temperature gquilibrium / buoyangy stabilization has been achieved, the weight of the basket
is to be recofded every 15 minutes after submersion until consecutive readings are within
each other, af which point stabilization is considered to have been achieved. The weight of th
the sample is|to be recorded again at least 12 hours after the initial stabilized buoyancy readin

SA19.2.4 The temperature of the water and the barometric pressure is to be recorded at sta
at the end of the test.

be retested
having more
amber.

ent weight to

Te]:s test is to be conducted in a tank of fresh water.(A wWire mesh, or equivalent, test basket of

eight of the

ssure of the
ved from the
minute while
to be placed
To verify that
with sample
2 ounces of
e basket with

g.

bilization and

SA19.2.5 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.
SA19.3 Basis for acceptability

SA19.3.1
pressure does not remain at 101 £1 kPa, then the initial and/or final buoyancy shall be correc
formulas described for the Buoyancy and Inflation Medium Retention Test, Section SA19.

If during the test the water temperature is not maintained at 20 +3°C or the barometric

ted using the

SA19.3.2 Each inflatable compartment of a device shall not experience a buoyancy loss of more than 1

percent over a period of 12 hours.
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SA19.4 Airretention test (Method 2 — change in pressure)

SA19.4.1

SA19.4.1.1
a)Un
b) To

Procedure

The main inflatable compartment is to be inflated with air:
til the Over Pressure Relief Valve (OPRV) opens, if supplied, or
12 kPa (1.7 psi), or

c) To the maximum pressure of the design inflation range specified whichever is greater.

SA19.4.1.2

maximum pr
the pressure
noted. If adjy
temperature
first stable re

and recorded.

SA19.5 Ba

SA19.5.1 I
pressure chg
described fg
pressure.

SA19.5.2 H
kPa (0.4 psi)
time exceed
interpolation

As an alternative the inflatable anr\nrfmnn’r may be inflated 10 6. 8 kPa or (1 .
bssure of the design inflation range specified. After a minimum 30 minute stabili
is to be measured and if necessary, adjusted to the test pressure value This
stment is necessary, an additional stabilization period may be conducted. The
and barometric pressure is to be recorded after stabilization. At least-twelve h
ading, the final ambient temperature, barometric pressure and pressure is to

sis for acceptability

during the test, the ambient temperature changes by more than 3°C (5°F) or t
nges by more than 1 kPa (0.3 in Hg), the results¢shall be corrected using oneg
r the Buoyancy and Inflation Medium Retention® Test with the buoyancy

ach inflatable compartment of a device shall not experience a pressure loss of
or 20 percent (whichever was is less)-af the stable pressure over a period of 1
bd 12 hours, but was less than 16-hours, the 12 hour loss is to be determi
For 13.7 kPa (2.0 psi) the maximum acceptable loss is as follows:

si) above the
zation period,
value is to be
nitial ambient
purs after the
be measured

he barometric
the formulas
eplaced with

more than 2.7
P hours. If the
ned by linear

LENGTH OF AIR RETENTION TEST LOWEST ACCEPTABLE VALUE WHEN STARTING @ 13.7
kPa (2.0 psi)
12 Hours 11 kPa (1.6 psi)
13 Hours 10.8 kPa (1.6 psi)
14 Hours 10.5 kPa (1.5 psi)
15 Hours 10.3 kPa (1.5 psi)
16"Hours 10.1 kPa (1.5 psi)
SA20 Environmental-Tests
SA20.1 General
SA20.1.1 An automatic inflation system on an inflatable device shall not actuate during exposure to

water spray.

SA20.2 Procedure

SA20.2.1

The device shall comply with the following Water Exposure Test:

a) A sample of the device is to be mounted on the test stand illustrated in Figure SA20.1. The
device is to be in its normal, packed configuration. A water spray is then to be applied to the device

asillu

strated in Figure SA20.1.
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b) The water spray test apparatus is to consist of three spray heads mounted in a water supply pipe
rack as illustrated in Figure SA20.2. Spray heads are to be constructed in accordance with the
details shown in Figure SA20.3. The water pressure at each spray head is to be maintained at 5 psi

(34.5 kPa).

SA20.3 Apparatus

Figure SA20.1

Water spray apparatus

Center Spray Head
/ pray

/— Water Spray Centered
on Inflation System

T Sample

Inflation System //
Test Form

m

S 2885
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