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INTRODUCTION

1 Scope

1.1 These requirements cover lined interior standpipe fire hose in the 1-1/2 and 2-1/2 inch sizes that is

intended:

a) For fire-protection purposes only;

b) For use with inside standpipes installed in accordance with the Standard for the Installation
of Standpipe and Hose Systems, NFPA 14;

of hose and

c) Fo
rack,

d) To

e) To

the Care, Use, Inspection, Service Testing and Replacement of Firev\Hose, Couplir

and F

1.2 The 1-1/3
incipient fires

1.3 The 2-1/2
water streamg
fire protection

1.4 These req

2 General

2.1 Units of measurement

2.1.1 Values
approximate i

=N 1 ol 1 P~ i 3 12N AN H L £
UoT VUITTIVOT TAULNRNO AdlTU TTTIo Alfu T LAVITITIo WITTTT UTC o T UG LUTTIVITTAUIVU

eel, or cabinet has been investigated and found acceptable;

withstand infrequent service; and

be periodically inspected and maintained while in service, as outlined in the
re Hose Appliances, NFPA 1962.

inch size hose is intended for use primarily by theé\building occupants for
until the arrival of the fire department.

inch size hose is intended for use by fire departments and those trained in
required during the more advance stages of fire on the inside of buildings 9

uirements do not cover couplings-nor their method of attachment.

stated without parentheses are the requirement. Values in parentheses are
hformation.

Standard for
gs, Nozzles

the control of

handling large
r for exposure

bxplanatory or
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2.2 Components

2.2.1 Except as indicated in 2.2.2, a component of a value covered by this standard shall ¢
requirements for that component.

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

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

b) Is superseded by a requirement in this standard.

omply with the

nent in the

2.2.3 A comppen irtendeq conditions of
use.

2.2.4 Specific components are incomplete in construction features or restricted in| performance
capabilities. $uch components are intended for use only under limited conditions, such as certain
temperatures hot exceeding specified limits, and shall be used only under those specific cpnditions.

2.3 Undated |References

2.3.1 Any undated reference to a code or standard appearing incthe requirements of this standard shall

be interpreted| as referring to the latest edition of that code or standard.

CONSTRUCT|ION

3 Length

3.1 Unless otherwise specified, the hose shall be.in nominal 50-foot to 100-foot lengths. T
not be more than 2 feet shorter than the nominal length. The length of hose from which
sample is takgn shall not be more than 3 feet shorter than the nominal length (after sampl
length of the fose is the measurement-obtained as described in 8.3.8.

4 Internal Diameter

4.1 The internpal diameter of'the 1-1/2 inch size hose shall be not less than 1-1/2 inches (3
internal diamgter of the 2:1/2'inch size hose shall be not less than 2-9/16 inches (65.1 mn

4.2 A tapered plug gauge having a taper of 3/8 inch per foot (31 mm per m), marked to indi
of 1/64 inch (0.4./mm) in diameter, is to be used to measure the internal diameter.

ne length shall
the burst test
b cutting). The

8.1 mm). The
)-

cate variations

4.3 To determine the inside diameter, the end of the hose is to be cut square and the taper

ed plug gauge

inserted in the hose sample until a close fit is obtained without forcing. The diameter of the gauge at the

end of the sample, to the nearest 1/64 inch (0.4 mm), is to be recorded as the internal d
hose.

iameter of the
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5 Reinforcement

5.1 Hose having an outer jacket shall have a single jacket made from cotton threads, synthetic threads,
or both. The jacket shall be evenly and firmly woven, and free from visible defects, dirt, thread knots,
lumps, and irregularities of twist. The threads shall be continuous and any knots in the filler threads shall
be tucked under the warp threads. See 5.3 and 8.3.2.

5.2 The jacket shall be seamless and shall have the fillers woven around the hose throughout its length
and the warps interwoven with the fillers. See 5.3.

5.8 Hose having reinforcement different from the outer woven jacket specified in 5.1 and 5.2 is acceptable
if the hose is found to comply with the performance tests in this standard.

6 Lining

6.1 The lining
shall comply

a) Cdlendered sheets, lap-jointed and vulcanized into one solid body; or

b) A
The lining ma
6.2 The wate

6.3 Hose hayj
requirements

7 Cover

7.1 A cover,
thickness and

7.2 A cover W

shall be made of rubber, plastic, or rubber/plastic compounds of. uniform
vith the requirements in Sections 17 — 22, as applicable. It shall be_ made of

bingle-ply extruded or dipped tube.

ng a lining different from those specified in 6.1 is acceptable if the hose cor
n Sections 8 — 21.

if provided, shall be made” of rubber, plastic, or rubber/plastic compoun
shall comply with the tests specified in Sections 17 — 20, as applicable.

ith intentional pricking and a cover with ribs or corrugations are acceptable.

be reinforced with a fabric sheeting or other type/of reinforcement. See 6.3,

thickness and
either:

way surface of the lining shall be free from pitting, or other irregularities or ifnperfections.

nplies with the

ds of uniform
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PERFORMANCE

8 Hydrostatic Proof-Pressure Tests

8.1 General

8.1.1 When subjected for at least 15 seconds to a hydrostatic proof pressure of 300 or 500 psig (2.07 or
3.45 MPa), as requested by the manufacturer, a hose shall comply with (a) — (e). For (a), (c), and (d), the
pressure may be maintained for up to 1 minute if necessary, to determine compliance with the

requirements.

See 8.3.7.

a) The hose shall not elongate by more than 10 percent of the length measured at 10 psig (69

kPa). &

b) Th
jacket

c) Th

Any fi
more
value,

d) Th
8.3.9,

e) Th
the 1-

8.2 Apparatus

8.2.1 The hy
accumulator s
6.89 MPa) pe

8.2.2 The ne

Q.10 O

NUC ULULO.

e hose shall not leak or balloon, and there shall be no breaking of any(threa

b twist of the hose shall not exceed:
1) 50 degrees per foot (2.86 rad/m) for 1-1/2 inch size «and
2) 25 degrees per foot (1.43 rad/m) for 2-1/2 inchi size.
nal twist shall be in the direction to tighten couplings. The hose shall not twig
than 2 degrees per foot (0.114 rad/m) while_the pressure is being increased

See 8.3.6.

e warp of the hose shall not exceed@0 inches (0.5 m) per 50-foot (15.2-m) |
8.3.10, and 8.3.11.

e hose shall not rise from the-level of the test surface more than 7 inches (1
1/2 inch size or more than4"inches (102 mm) for the 2-1/2 inch size.

Hrostatic pressure is to be applied by means of a hand- or power-driver
ystem capable of increasing the pressure in the hose at a rate of 300 — 1,00
minute.

0 in the

t to the left
to the test

ength. See

78 mm) for

pump or an
0 psig (2.07 —

Cessary equipment and facilities are to include a test surface, or the equiv

alent, that will

provide a clegr'space at least 20 inches (0.5 m) wide on each side of a line drawn through the center of

the supply connection and parallel to the edges of the test surface.
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8.3 Test method
8.3.1 The test is to be conducted on the full length of the hose.

8.3.2 While the hose is being prepared for test, the jacket construction is to be examined for visible
defects such as in weaving — particularly knots, loose ends, and skips in warp threads. See 5.1.

8.3.3 One end of the hose is to be connected to the source of water supply by means of couplings or
temporary test fittings and the other end is to be closed with a fitting provided with a petcock for the
escape of air while the hose is being filled with water. For hose having a nominal length of 50 feet, the
connection between the end of the hose and the source of water supply is to be rigid. For hose having a
nominal length greater than 50 feet the connection between the end of the hose and the source of water

supply may be-fexib

8.3.4 The hog
the complete
so that the su
the hose grad
is then to be ¢
length measu
accurate mea

8.3.5 The len
8.3.8. The pog
the fittings a

8.3.6 The am
which the preq
is to be recorq

8.3.7 Followir
at a rate of 3
While the pres
The test press
which the tes
necessary to

8.3.8 If the h
approached, t

|
LA~

e is to be stretched out on the test table so as to lie straight and without, twis
removal of air from the hose, the surface on which the hose rests is to'be g
bply end is lower than the other end. With the petcock open, watertis+o be ad
Lially until all air has been expelled and the hose is completely filled with wate
losed and the pressure raised to 10 psig (69 kPa) and held at'that pressure
fement is taken. While at this pressure, the hose is to _be ‘Straightened ou
surement.

pth of the hose between fittings is to be measuréd and recorded to the nea
ition of the hose with regard to twist is to be noted. From this point on, neithe

punt of twist is to be measured by faollowing the color line or by noting, in the
sure is being applied, the turns of the fitting at the free end of the hose. The 3
ed to the nearest one-eight tur.or 45 degrees (0.79 rad).

g measurement of lengthrat™10 psig (69 kPa), the pressure in the hose is tg
DO— 1,000 psig (2.07 - 6:89 MPa) per minute until the required test pressu
sure is being increased, the hose is to be carefully examined for leakage and
ure is to be maintained for at least 15 seconds, but not more than 1 minute. T|

pressure is maintained may exceed the minimum of 15 seconds only for
complete the.tneasurements and observations.

hbse warps to any appreciable extent and particularly if the allowable limit o
he. length at final pressure is to be measured by following the contour of the h

5t. To facilitate
ightly inclined
mitted through
r. The petcock
vhile the initial
t to obtain an

rest inch. See
r the hose nor

e to be touched, moved, or interfered with“in any way until all measyirements and
observations lpave been completed at the final test presstire.

period during
mount of twist

be increased
re is reached.
other defects.
he time during
as long as is

elongation is
ose. For hose

that does not

warp to any extent, the measurement is to be taken parallel to the edge of

the test table.

For this purpose, an edge of the table is to be marked off in feet and inches. All measurements are to be
taken from the inside edges of the fittings.

8.3.9 For hose having a nominal length of 50 feet, the warp is the maximum deviation between the hose
and a straight line that is drawn between reference points on the fittings at each end of the hose.
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8.3.10 For hose having a length greater than 50 feet (15 m) but not exceeding 100 feet (30 m), the warp
is the maximum deviation between the hose and each of two straight lines. One straight line is to be drawn
between the reference point on one fitting to a reference point on the hose 50 feet from that fitting. The
other straight line is to be drawn from the reference point on the other fitting to a reference point on the
hose 50 feet from that fitting. All reference points are to be located on the center line of the hose and the
center of the fittings.

8.3.11 If a hose is not provided with a fitting at its free end, a lightweight fitting without lugs is to be
attached to the free end. If a fitting with lugs is provided on the free end of the hose, an adaptor that does
not weigh more than the fitting and that has a larger outside diameter than the lugs is to be attached to
the fitting.

9 Kink Test

9.1 General

9.1.1 A 3 fogt (1 m) or longer length of hose, while kinked, shall withstand the hydrogtatic pressure
specified in Table 9.1 without rupturing or breaking any thread in the jacket or reinforcement.

Table 9.1
Hydrostatic pressure for kink test of hose

Proof pressure, psig (MPa) Required kink pressure, psig (MPla)
300 (2.07) 300 (2.07)
500 (3.45) 400 (2.76)

9.2 Apparatus
9.2.1 The hydrostatic apparatus for this test is to*be the same as specified in 8.2.1.
9.3 Test method

9.3.1 The hose is to be filled with water with the petcock open to allow all air to escape. The petcock is
then to be cloged, the pressure raised to approximately (but not exceeding) 10 psig (69 kPa), and the hose
kinked 18 inchies (457 mm) from the free end by tying the hose back against itself as close to the fittings
as practicable}, so that there will be a sharp kink. The pressure is then to be increased at g rate of 300 —
1000 psig (2.7 — 6.84 MRa) per minute until the required pressure is reached, and immediately released.
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10 Hydrostatic Strength Test
10.1 General
10.1.1 A 3-foot (0.9-m) sample of hose, while lying straight, shall withstand the hydrostatic pressure

specified in Table 10.1 without rupturing or breaking any thread in the jacket or reinforcement. The test is
to be repeated with a 3-foot sample of hose curved around a surface having a radius of 27 inches (0.7

m).

Table 10.1
Hydrostatic pressure in hydrostatic strength test of hose

a)

Proof pressure, psig (MPa) Minimum burst pressure, psig (M
300 (2.07) 500 (3.45)
500 (3.45) 750 (5.17)

10.2 Apparatus

10.2.1 The te
be used.

10.3 Test mdthod

10.3.1 A 3-fo
subjected to t
the hydrostati

10.3.2 The 3-
the pressure
specified in T
and curved pq
11 Repeated

11.1 General

11.1.1 A hosg filled with water shall withstand 10,000 cycles of repeated bending to the ra

in Table 11.1
shall comply |

5t apparatus is to be the same as describe in 8.2.1, except.that’a protective ¢

ot (0.9-m) sample is to be cut from a lengthselected at random before
e hydrostatic proof-pressure test. The remaining portion of the length is to b
C proof-pressure test. See 8.1.1(b).

foot (0.9-m) sample is to be connected to the source of water supply, the ain
raised at a rate of 300 — 1,000 psig (2.1 — 6.9 MPa) per minute until the
bble 10.1 is reached and immediately released. The sample is to be tested
sitions.

tBending Test

vithout breakdown. Upon completion of the repeated bending, the hose, whilg
vith thé Hydrostatic Strength Test, Section 10.

pnclosure is to

the length is
e subjected to

expelled, and
test pressure
in the straight

dius specified
lying straight,
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Table 11.1
Radius of bend and distance between centers of reels

Size of hose, Radius of bending, Distance between centers of reels
inches Vertical, Horizontal,
inches (mm) inches (mm) inches (mm)
1-1/2 8 (203) 19 (483) 8 (203)
2-1/2 14 (356) 34 (864) 14 (356)

11.2 Apparat

us

11.2.1 The apparatus for this test is to consist of a steel framework on which are mounted two wooden

reels. A semi
circumference
of the circumf
flat sides in tH
Each reel is tq
pulls the hose
let the hose d

frcutar groove, wWide enougit 1o accommodate the Tose without binding;, 15t
of each reel to act as a guide for the hose. The radius of the reels, measur
brential grooves, is to be as specified in Table 11.1. The reels are to be. mou
e same vertical plane so that the distance between centers is as specified
rotate freely about an axle at its center. A motor-driven mechanisn is to be
up over the reels for a total distance of 48 £6 inches (1.2 £0.15'm) and thi
bwn, at a rate of 4 1 complete cycles per minute.

11.3 Test mdthod

11.3.1 A 12

pot (3.7-m) length of hose of the 1-1/2 inch size of a 14-foot (4.3-m) length

2-1/2 inch siz¢ is to be filled with water and capped at each _end. It is then to be placed oV

an S-shaped
fastened to th
complete cycl

11.3.2 After ¢
for any evider

12 Wet Hose
12.1 General

12.1.1 A hos
deterioration g

curve with the top end hanging downward_and fastened to a weight and tf
e motor-driven mechanism described in(11.2.1. The hose is to be subjed
S,

ce of damage, and then subjected to the Hydrostatic Strength Test, Section
Test
e shall withstand 48 hours of immersion in water at room temperature

nd shall thepswithstand, while wet, the Hydrostatic Strength Test, Section 1Q.

be cut in the
pd to the base
nted with their
in Table 11.1.
provided that
PN reverses to

of hose in the
er the reels in
e bottom end
ted to 10,000

pmpletion of the bending test, the hose is to be removed from the test apparatus, examined

10.

ithout visible
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12.2 Apparatus

12.2.1 Apparatus for this test is to consist of a container of water and the hydrostatic equipment specified
in 10.2.1.

12.3 Test method
12.3.1 A coupled 3-foot (0.9-m) length of the hose is to be immersed in tap water at room temperature
for 48 hours. The hose is then to be removed from the water, visually examined for deterioration, and

immediately subjected, while wet and lying straight, to the Hydrostatic Strength Test, Section 10.

13 Fold-Resistance Test

13.1 General

13.1.1 A 3-fopt (0.9-m) sample of hose shall withstand the Hydrostatic Strength-Test, Section 10, after
being subjectgd to folding as described in 13.3.1.

13.2 Apparafus

13.2.1 Apparatus for this test is to consist of an oven as specified in the Test for Rubber-Deterioration in
an Air Oven, ASTM D573-88, and a clamp fitted with calibrated springs capable of exerting a total force
of 120 pounds (534 N).

13.3 Test mgthod

13.3.1 A 3-fopt (0.9-m) sample of hose is to be folded at the center of the length and held tightly folded
by means of g clamp fitted with calibrated springs¢so that a total force of 120 pounds (534 N) is exerted
on the fold. The assembly is then to be placed-in a thermostatically controlled oven at a temperature of
49°C (120°F) for 60 days. At the end of the testperiod, the assembly is to be removed fron) the oven and
allowed to copl at room temperature. Thevelamp is then to be removed, and the samplel is then to be
subjected to the Hydrostatic Strength Fest; Section 10.

14 Abrasion [Test
14.1 General
14.1.1 After bBeing subjected to the abrasion test described in 14.2.1 for the number of cycles specified in

(a) or (b), a hose shall withstand the applicable pressure specified in Table 14.1 withodit rupturing or
breaking any thread:in the jacket or reinforcement.

a) For 1-1/2 inch size hose, 50 cycles of abrasion.

b) For 2-1/2 inch size hose, 150 cycles of abrasion.


https://ulnorm.com/api/?name=UL 219 2018.pdf

14

LINED FIRE HOSE FOR INTERIOR STANDPIPES - UL 219

OCTOBER 25, 2013

Table 14.1
Hydrostatic pressure after abrasion
Trade size of hose, Proof pressure, psig (MPa) Required pressure after abrasion, psig (MPa)
inches
1-1/2 300 (2.07) 300 (2.07)
500 (3.45) 500 (3.45)
2-1/2 300 (2.07) 300 (2.07)
500 (3.45) 500 (3.45)
14.2 Apparatus
14.2.1 The foflowing apparafus is to be used for the fest:
a) A horizontally reciprocating machine with a 12-inch (305-mm) stroke capable of 20 cycles
per mjnute;
b) A stationary mandrel having a diameter of 2-1/4 inches (56.2 mm) &nd covered with No.

1-1/2

14.3 Test mgthod

14.3.1 A 5-fo
crossbar. The
with the emer
to be automat
minute by the
is to be remd
expelled, and
pressure speq

coarse) emery cloth;
8-pound (3.6-kg) weight for 1-1/2 inch (38.1 mm) siz€/hose;
2-pound (5.4-kg) weight for 2-1/2 inch (63.5 mm)‘size hose; and

e hydrostatic apparatus specified in 10.2.1.

pt (1.5 m) length of the hose is-to"be clamped at one end to a horizontally
other end is to be allowed to hang down over the mandrel. The hose is to be

cloth by means of the applicable weight attached to the free end of the hos
ically drawn back and forth' over the emery cloth at a rate of approximately
motion of the crossbar. After the applicable number of cycles specified in 14
ved from the testsapparatus, coupled, connected to the source of water s
the pressure raised at a rate of 300 — 1,000 psig (2.07 — 6.89 MPa) per m
ified in Table 141 is reached.

reciprocating
neld in contact
. The hose is
20 cycles per
.1.1, the hose
upply, the air
inute until the
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15 Heat-Resi

15.1 General

stance Test

15.1.1 A hose, while lying straight, shall withstand the Hydrostatic Strength Test, Section 10, after

exposure to a

heated steel block as described in 15.3.1.

15.2 Apparatus

15.2.1 An oven capable of maintaining 260.0 +2.0°C (500.0 +3.6°F), a steel block 2-1/2 by 1-1/2 by 8
inches (63.5 by 38.1 by 203 mm), and the hydrostatic equipment specified in 10.2.1 are to be used for

this test.

15.3 Test mJthod

15.3.1 An 18-
at the other e
steel block is

5 seconds plg
of the hose. T
and the mid-p
block to obtai
cooling, the h

16 Accelerat

16.1 General

inch (0.45 m) coupled length of hose is to be sealed at one end, filled with tap
hd, and conditioned for 24 hours in a room maintained at 23.0 #2.0°C (73.(
0 be heated to 260.0 £2.0°C (500.0 £3.6°F) in an oven, removed,from the o\
ced so that the longitudinal axis of the steel block is perpendicular to the lo
ne contact area is to be the mid-point of the 2-1/2 inch (63.5 mim) wide side of

water, sealed

+3.6°F). The
en, and within
ngitudinal axis
he steel block

oint of the hose. A metal knife edge is to be used as-a ‘support near one end of the steel

N maximum force on the hose. After 60 seconds, the steel block is to be r
bse is to be subjected to the Hydrostatic Strength“Test, Section 10.

pd-Aging Test Of Threads

16.1.1 The breaking strength of the warp and filler threads that have been conditioned in

specified in 16
conditioned.

.3.1 shall not be less than 40 percent of the strength of the threads that have

16.2 Apparafus

16.2.1 Breaki
Tests for Rub|
Deterioration

emoved. After

BN air oven as
not been oven

hg strength tests(are to be conducted using a power-operated machine, as déscribed in the

ber Properties lin)Tension, ASTM D412-87. The oven described in the Testg
n an Air Oven; ’ASTM D573-88, is to be used for the conditioning.

for Rubber —
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16.3 Test method

16.3.1 Three 8-inch (203 mm) lengths of the warp threads and three 8-inch lengths of the filler threads
taken from the jacket of the hose are to be placed in an air-circulating oven at 165.0 £2.0°C (329.0 +3.6°F)
for 168 £1/2 hours. After the oven conditioning, the threads are to be allowed rest for at least 24 hours in
a room maintained at 23.0 +2.0°C (73.0 £3.6°F) and 50 +5 percent relative humidity. The threads are then
to be subjected to a breaking strength test using a tensile-strength testing machine having a jaw
separation of 2 inches (50.8 mm) per minute. The average of 3 specimens is to be considered the
breaking strength. This value is to be compared with the breaking strength of thread specimens that have

not been oven conditioned.

17 Adhesion

Tests

17.1 Lining

17.1.1 The a
separation of

A 1-1/2-inch (38 mm) strip of the lining from the jacket or reinforcement is ng

1 inch (25.4 mm) per minute using a 12-pound (5.4 kg) weight.

17.1.2 If a ry
between the li
that the rate @
using a 12-po

17.1.3 The re
adhesion bet\

bber backing is used between the lining and the jackek of reinforcement,
ning and the backing and between the backing and the-jacket or reinforcemen
f separation of a 1-1/2-inch (38 mm) strip is not greater than 1 inch (25.4 m
Lind (5.4-kg) weight. See 17.4.4.

quirements in 17.1.1 and 17.1.2 are not intended to exclude a construction th
een the jacket and lining along the foldifithe surface over which there is

not greater than 35 percent of the total surface.

17.2 Cover

17.2.1 The aqg
of separation
mm) per minu

hesion between a cover andithe woven jacket or reinforcement shall be suc
of a 1-1/2-inch (38 mm)-&trip of the cover from the jacket is not greater tha
te using a 10-pound (4.5-kg) weight.

17.3 Apparatus

17.3.1 The apparatus requiréd for this test is to consist of a supporting frame, clamps, w

holders, and 3
may be susp¢g

timer. The supporting frame is to be constructed so that specimens, with wei
nded verically and hang freely during the test.

ihesion between the lining and the jacket or reinforcement shall be such that the rate of

t greater than

the adhesion
I shall be such
M) per minute

at provides no

o adhesion is

h that the rate
n 1 inch (25.4

eights, weight
ghts attached,
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17.4 Test method
17.4.1 The specimen for the adhesion test is to be cut transversely.

17.4.2 The specimen is to be 2 inches (50.8 mm) wide and is to be cut through to give a rectangular
sample 2 inches wide and the full circumference of the hose in length. A strip of lining or cover 1-1/2
inches (38 mm) wide is to be cut out accurately; the cut is to extend through the rubber but not entirely
through the woven jacket. This strip is to be separated from the jacket for about 1-1/2 inches. A reference
mark is to be placed on the jacket at the juncture of the jacket and the lining. The free end of the woven
jacket and the free end of the strip of rubber are to be secured in clamps.

17.4.3 With the separated jacket gripped in a stationary clamp, the separated rubber is to be gripped in
a freely susp d. Provisions
are to be mad through which
separation tak The adhesion
to the jacket i inches (mm),
to the nearest

WAZA~AY] UIGIII'J ral IHIIIB VUIlIUGIIy, W wWwinoim une PIUOUIIUUU VVUIUIIL o U UG dlilduli
b for supporting and releasing the weight slowly without jerking. The distance
es place is to be noted for 10 minutes, or until complete separation o¢curs.
5 to be taken as the rate obtained by dividing the total distance separated in
0.1 inch (2.5 mm), by the elapsed time in minutes.

17.4.4 If a ruf
the backing af
described in 1
a) Th
b) Th
tear d
betwe
18 Tensile S
18.1 General

18.1.1 The te
provided, sha

ber backing is used between the lining and the jacket, the adhesion between
d the adhesion between the backing and the jacket are to be determined usin
7.4.1 — 17.4.3. If the adhesion between:

e lining and the backing, or
e backing and the jacket cannot be determined because the backing has a t
uring the test, the rate of separation between the backing and the jacket for

en the lining and the backing for (b) is_to'be considered the adhesion.

rength And Elongation Test

nsile strength and ultimate elongation of specimens taken from the lining
| not be less than specified in Table 18.1.

the lining and

0 the methods

bndency to

a) or

and cover, if
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