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Experiments have been made with 2§ in. diameter,
unlined canvas delivery hose obtained from three marufacturers.
Bach manufacturer supplied both burnettized and unburnettized
samples made to each of two Ministry of Vioriks Specifications,
one for Iire Brigzade hoss and one for 3Jervice De crtmenu
hose; the Fire Brigade hose was made Ifrom two ifferently-
finished yarns, the alkeli-soluble content of one being
5 per cent and that of the other 10 per cent,

vieither burnettizing nor reductvion of the alkali-
soluble content of the yarn had ziyy appreciable effect on
the rate at which the strength of the hose was reduced by
mildew attack, Both treatments increased the flexibility of
the hose, but alsc caused an increase by a factor of two or
three in the rate of percolation,

Comparison between hoses made to the two specifications
showed the Service Department hose to be more flexible and
nore water avsorbent than Mre Arigade hwse, Other
differences between the {vo types of hose were not marked,

June, 1953, ) re Research Station,

Borehanm YWood,

ile Ho, 7,1061/1/25 Herts,

’ (Telephone: ELStree -‘l}_l;.'l and 1797).

-
/

© BRE Trust (UK) Permission is granted for personal noncommercial research use. Citation of the work is allowed and encouraged.



THE ErtECTS 0¥ BIRMEITIZNNG, ALKALI-SOLUSLE COWTEIT AGD SPECIFICATTON ‘
: 0if SOLE PROFERTIES CF UWLINED CALVAS FIZE 10SE

by
J. 7, Fry,

J. A, Gordon,
P. li. Thomas,

I. " Introduction

During and immediately afier the war fairly extensive exeaminations
of fire delivery hose were wade, and the results of this wark have been
summerized elsewvhere (1?. #eny of the tests were performed with hose
obtained from oniy one manufaciturer or nade to only one specification,
80 that the results do net always provide sufficient information for
the purposes of general comparison.

Tests on the mildev-resistance of hose treatsd with sodium
pentacinlorate, and on the effect of the rot-proofing process on other
properties of hose, were made in 1945 2) witen 1t was shown that the
treatment improved mildew-resistance but that percolation losses were
greater with treated than with untreated hose. In these tests the
mildewing was accomplished by the soil-burial method to which there is
the objection that little contirol of the fungus is possible; hence,
wiile the method mey be savisfactory for wmaling direct comparisons, ths
conditions are not alweys repeatable at different times or in different
places.

For the present mwogramne, hose was obtained from three
manufacturers, each of vhom supplied both burnettized and unburnettized
samples made to each of two Ministry of Vorks Specifications., The )
Specification for Fire Brigede hose is given in Appendix I and that for
Service Departuent hose in Appendix II, Zach manuwacburer supplied hose
nade to the Fire Bripgade Spacificetion from each of two differently- .
trected yarns, the alkeli-soluble coutents of which were 5 per cent and |
10 per cent; this was done o permit an exeminetion of the suggestion
that the alkali-soluble moteriels in hose fobric ssrve as food for
mildew growths or in some other way assist fuwigal attack, :

The principal tests mede were to determine:-

(2) PYursting pressure

(b)) " percolation

(c) water absorption by the hose fabdbric

(d) -flexibility

(e) 'resistance to abrasion

(f) +tensile strengths of varn =nd of fabric

(g) resistance to mildew,

II i{ethods and prdcedure of testing hose

The results of all the hose tests are given in Table 1, but to
show more clearly the differences in any one property between the
several types of hose, the results for each test (with the exception
of the disc bursting strength and certain of the tensile tests) are
given separately in the succeeding tables (Tables 2 - 16}, The
value of (J , the standard deviation, is that calculated for the
quoted property based on e sample of six or three specimens,

Descriptions of the various tests are given below.



(a) Bursting pressure

The bursting pressures of the hose wers measured in two ways. In
the first method three 3 7t. long specimens of each type of hose were
attached in turn to a pressure head connected to a hydraulic accumulator,
Bach specimen was allowed to soak at a pressure of 100 1lb./sq.in. for
30 minutes and the pressure was then increased at the rate of 100 1b,/sq.in,
per minute until failure occurred., The results of these tests are given
in Table 2, '

Por the second method discs of febric, 33 in, in diameter, were cut

from the hose and clamped to the pressure head between plates having a
central orifice 13 in, in diomester. The pressure was increased in the
menner described above until the specimen burst. Six discs from each

hose were burst in this manner for each test,

(b) Percolstion

Por the percoletion tests tlree .specimens, each 3 £t, long, of each
type of hose were conditioned in an atmosphere of relative humidity
60 per cent and temperature 105°F until their weights remained constant
over a period of 24 hours, The specimens were then filled with water .
and the pressure wes gradually increased to a value of 100 1b./sq.in,
at the end of a period of 2 minutes. The quantity of water which had
percolated through the hose was measured at the ends of fwther periods
of 5, 10, 15, 30 and 60 minutes, the pressure being maintained at
100 1b./sq,in, throughout the test. The results of these tests ere
given in Tables 3 and L.

(¢) Absorption of weter

The quantity of water absorbed by the fabric of each specimen during
the percolation tzst wos measured directly by observing the difference
in the weights of the specimen immediately before and after the test.

The results are given in Table 5.

(d) Flexibility

Three 1 £t. lengths of each hose were soasked with water at a pressure
of 100 1b./sq.in. for 1 hour, Each specimen was then emptied of water,
flattened, and supported on a fixed 33 in, diemeter roller (A). A locad
was epplied through two 7 in. diameter rollers (B and C) 55 in, apart and
fixed to a balanced lever as showm in Fig., 1. The load applied at the
end of the lever was steadily increased at the rate of 4 1lb,/min, The
results in Table § give the loads reguired to produce a deflexion of
1 in. This, being a direct measure of stiffness, is an inverse measure
of flexibility,

(e) Abrasion

Ten specimens, each 12 in, long and 1 in, wide, were cut longitudinally
from each type of hose and the warp threads wefe subJjected to abrasion on
& machine, which is fully described elsewhere L) and consists of a power-
driven knurled steel roller onto which a mixture of graded sand and water
is poured. The specimen being tested was held sgainst the roller and
subjected to a tensile load of 50 1lb,, and its resistance to abrasion
was measured by the number of revolutions of the roller necessary to
cause failure. The results are given in Table 7,

(f) mensils strength

Specimens 1 in, wide were cut from each type of hose both in the
direction of the warp and that of the weft; some of the weft strength
specimens being erranged to include the fold of the hose and others
excluding it, Tensile strength measurements were made on six dry
specimens and on gix which had been immersed in water for 24 hours,
The results of these tests sre given in Tables 8 and 9.
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Tensile strength tests were elso made on the weft yarns, 10 specimens
being tested dry and 10 wet. The results are given in Table 10,

(g) Mildew resistance

~

The resistance to mildew attack of each type of hose was assessed
from the loss of tensile and disc-bursting strengths of specimens exposed
for various periods te a culture of Chaetomium Globosum, Preparation
of the culture and exposure of the specimens were carried out by the
Mycology Section of the Forest Products Research Laboratory of the
Department of Scientific and Industrial Pesearch ead the method used was
based upon that descrived by htrams \J2/,

A number of the sirips used for tensile strength tests and the
discs used for bursting sirength tests were leached for 6 hours in an
inclined tray in which the water was changed completely approximately
once per minute., After drying, both leached and unleached specimens
were exposed to fungal attack, the euds of the tensile strength specimens
being dipped in wax to restrict the attack to the central portion,

The specimens were sprayed with spores from an atomizer spray and
placed so that the central portions made contact with a culture of spores
growing on 2 in, squares of filter paper. This culture had been allowed
to grow for 3 days at 30°C in a carbohydrate-free incrganic ager of
pH 6¢8, The incubation period for the leached tensile strength specimens
(weft and warp) was 4 days and that for the leached discs wes 8 days.

Tvio incubation periods were allowed for the unleached specimens - 4 and

8 doys for the tensile test strips (weft and worp), and 8 and 16 days

for the discs. All specimens were dried after the appropriate incubation
period, and leter soaked in weter for the 24 hours prior to the strength
tests, '

The mean values of the tensile strengths of mildewed end un-mildewed
hose are given in Tebles 114, 124, 134, 144, 154 and 164, end the
reductions in strength dus to the mildew attack are given in Tables 11B,
128, 138, 14B, 15B and 163. There wes practically no strength in the
viarp after 8 days. The effects of leaching may bz seen from the mean
velues given in Teble 1, There was found to be no practical difference
between the leached and unleached specimens but since no dota was obtained
for leached specimens mildewed for 8 days, the values given in Tables 14,
15, and 16, are for the unleached specimens only,

The results of the tests on the bursting strength of discs were £00
variable to be of wvalue in assessing the effects of the different factars
(burnettizing, alkali-solubility etc,) on mildew-resistance and they have
not been tabulated separately, although mean values have been included
in Table 1.

ITI Discussion

The results of the experiments described above have been subjecied
to statistical analysis by the standard techniques used for analysis of
verience, in order to assess the effects of the various factors such as
burnettizing, The level o significance has been taken at 95 per cent.

In many of the analyses the variance corresponding uo the highest
order of interaction was significantly greater than the variance due to
repeated measurements on six spscimens and it would therefore appear
that the actual experimental error and variations within a length of
hose, were in some cases, much less than the random veriations between
hoses, That is, they were less than those variations in the value of
a property which were not attributable to any perticuiar factor or
group of factors., This could indicate a randam variation due to
mainuazcturing variations,

The effects of the various factors on each of the properties examined
are discussed below,



(a) Bursting pressure

Neither burnettizing nor alkeli-soluble comtent was found to have
-any overall effect on the bursting pressure of the hose, and the major
differences between bursting strengths were those between the three
different makes,

Tire Brigade hose waos marikedly superior Lo Service Department hose
only in the case of make "AY in which tho dfference was attributable
to the method of weapving., ‘thz coly gipgnifiicent differences betwzen
bursting strengthe werz dve Lo Ifferences between flat and circulsr
weaving.,

(b) Percolation

Prom the figures given in Table La it sppears thet percolation in
the first 5 mimutes was increased 2 to 4 times either by burnettizing
or by reducing the alkali-soluble content from 10 per cent to 5 per cent,
There were no significant differences in this respect between Service
Department and #ire Brigade hose,

(c¢) Absorption of water

The results given in Tabls 5 show that reduciug the alkali-soluble
content of hose Ifrom 10 per cent to 5 per cent had the effect of
increasing the amount of water absarbed by the fabric-when wetted,
although the differences may be over-shacowed by the differences
between makes of hose, For esxample, except in the case of burnettized
hogse of make "C", all hose with a 10 per cent alkali-~scluble content
absorbed less water than the corresponding hose with a 5 per cent
alkali~soluble content, but the 10 per cent alkali-soluble hose of
mekies "B" and "C" absarbed mare than the 5 per cent hose of make "a",

In general, Fire Brigade hose wau less waser-absorbent than Service
Department hose of the same makz, Imt here egain differences between
malies may be greater than differencus between the two types of hose of
one meke, :

(d) Flexibility

The results of the flexibility tests given in Table 6 show that
hose of 5 per cent alkali-soluble convent was more flexible than hoss
of i0 per cent alkeli-soluble coatent, and that burnettized hose was
more flexible then that which was not burnettized, They also show that
burnettizing not only increased flexibility of itself, but increased
the difference in flexibility between hoses of 5 and 10 per cent
alksli-soluble content,

All the Service Department hose examined was mare flexible than
the Pire Brigade hoss,

(e) Abrasion

From Table 7, in which the results of the abrasion tests are
sumnarised, it may be seen that hose of 10 par cent alkeli-soluble
content wes more resistant to abrasion than that of 5 per cent alkoli-
soluble content in the case of makes "A" ond "B, but that no difference
is apparent in the case of make "C¥,

The difference between Service Department and Fire Brigade hose
was significont only for moke "AY, in which the Service Department hose
was founc to be superior to the Fire Brigade hose,

Burnettizing was not found to have any clearly-defined effect
upor: abrdsion resistance,



(f) Tensile strength

(1) YVrarp strength of fabric,

The results of the warp streugth tests are given in Table 8,
From these it is seen that, except for the burnettized sample of
make "B'", the warp strength of hose of 5 per cent alkali-scluble contant
was greater than that of hose o 10 per cent elkali-soluble content,
but that the differences could be outweighsd by differences between
makes, Only in the case of makes "A" was {he Service Department hose
rractically different from the Fire Berigade hose end here the strength
of the Service Department hose was tne greater.

ii) Veft strength of fadbric,

The results of the tensile etrength tests of fabric in the direction
of the welt are summarized in Teble §, It appears that the welft strength
of hose of 5 per cent alkali-soluble content was reduced by burnettizing,
but no similer effect was observed with hose of 10 per cent alkali-
soluble content,

The weft strengths of the Service Department hose tested were lowér
than those.of ths Fire Brigade hose,

(iii)' Strength of weft yarn,
The weft yarn strengths are given in Table 10,

The differences observed in the yarn strengths do not sppear to
be atiributable to any particular factor or group of factors.

(g) Mildew resistance

There was considerable variction within the results of the dsc
bursting~strength tests, and the very large interaction betwssn the
various factors made satisfactory analysis of these results impossible,
This method of assessing the effects of miidew was therefore considered
unsuitable and no detelled analysis was made, Analysis of the results
of the tensile tests showed that the random variation after 8 days
mildew exposure was greater than that afver L days exposure, This
increase in variation may explain the Fzilure of the disc bursting-
pressure tests., or the tensile tests in which the warp strength of
the fabric was the criterion of mildew resistance, it was found that
this strength was reduced praciically Uo nothing at the end of the
8-day period, The weft, on the other hand, was protected by the warp
and retained a considerable fraction of its strength after the fabric
had been exposed to mildew attack for & days.

(1) Leaching

Statistical analysis of the s=fTects of leaching the specimens
befare exposing them to the mildew culture showed no signif'icent
difference betwaen the warp strengths of leached and unleached
specimens after 4 days exposure, Ia the wefl strengths there was
gome difference, but since this was of borderline signilicance
(i.e. about 95 per cent) and in the direction of reduced attack
after leaching it was rejected,

Recent tests by Rose and Bayley (5) showed that a long period
of leaching could cause a reduction in the effectiveness of a rot-
proofer, In terms of complete changes ol water their tests involved
lesching periocds &, 7% and 30 times as longz as the psriod used for
the tests described here., Several rot-proofing materials were
tested, but only those containing copper were found to be effective,
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The strength of the unmildewed control fell by 35 per cent af'ter the
longest period of leaching, and it was suggested that this may have
been due to contamination of the tap water by cellulose-destroying
organisms, Unfortunately this means that the effect of leaching itself
remained undetermined, but the importance of proper controls and the
use of long periods of leaching was demonstrated.

(ii) Burnettizing and slkali-soluble content.

To determine the elfects ¢ the two faztors, burnettizing and
alkali-soluble content, on the mildew resistance of the hose, both the
initial strength and the su_eﬁgth after mildewing were considered., 3y
this means it was possible to meke correciions for differences which
were presant both before and sfter mildewing, For example, dilfferences
between 5 per cent and 10 per cent alkali-soluble fabrics which werse
" present both before and aftsr mildswing meed to be excluded from the
- asseasment of differences in mildew resistance, The estimate of the
effect, for example, of the alkali-soluble cntent on the loss of
strength through the action of mildew was measured in the analysis of
- variance by the variance of interaction between the alkali-soluble
content and the loss of strength during mildewing. Analyses were made
of the warp and weft strength after L4 days mildewing and of the weft
strength after 8 days mildewing.

The results in Tables 118, 128 and 13B show that, except in the
case of burnettized hose of make B, mildew attack caused a greater
reduction in the warp strength of a 5 per cent alkali-soluble hose

than in that of a 10 per cent alkali-soluble hose of the same make,
The magnitude of the difference, however, varied so much between melkes
of hose that a hose of maite A with & 5 per cent alkali-solublie content
was superiar to one of make B with a 10 per cent alkali~soluble content,
Burnettizing appeared to have had no significant overall effect on the
resistance of the werp to mildew attacic,

On the other hand, the recultz of the fests oo the welft, given in
Tanles 14-16, show uhat burnetiizing reduced the loss of strength both
after L4 days and after 8 days exposure to mildew action, The alkali-
soluble content of the hose had no apprecizvle over-all effect, although
"the slight difference that did exist indicated, as with the warps,
that hose of 10 per cent alkali-sciuble content tended $o be hetter than
hose of 5 per cent allali-solubls conbent, The elfect of burnettizing
on the Service Departmen’ Twss wag uot marked except for male A, and
indeed for make B burnettizing sppears to lhave reduced the mildew
resiztance of the weft.

From the foregoing it would appear that neither burnettizing nor
reducing the allkali-soluble content from 10 to 5 per cent mekes any
appreciable cifference to the mildew resistance of the hose,

(iii) Specification

There was no evidence of any difference in mildew resistance,
common to all three of the makes examined, between Service Department
hose and Fire Brigade hose,

IV Conclusions

The main conclusions to be drawa from this investigation are;-

(1) That burnettizing produces llttlo or no improvement' in the
re51stance of lose to attack by the fungus (heelonium Globusum,

(2) That burnettizing hose incréases;i+s flexibility, but also causes
the percoclation to increase by a factor ol 2 to 4 without affecting
the vwater sbsorption,
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(3) That reducing the alkali-soluble content of hose produces no
improvement in its mildew resistance and may, in fact, decrease it.

(4) That reducing the alkali-soluble content grestly increases
percolation and slightly increases the water sbsorption of the hose.
It also increases the flexibility and possibly reduces the abrasion
resistance,

(5) fThat Service Despertment hose is more flexible and more water
absorbent than Fire Brigade hose, and has a slightly lower weft strength.

(6) rthat, in view of (2) and (l) sbove, absorption and percoletion
are not directly related,

(7) That the magnitude of some of the effscts described ebove is not

© gppreciably greater then the difference between lose of different makes
s0 that, in any tests of general properties of hose, several makes
should be used for the experiments.

Acknowledgement

Thanks are due to the Director of the Forest Products Laboratory
of the Department of Scientific and Industrial Research and to
Dr. ¥, P, K. Fndlay and Mr, J. G. Savory, members of his stafs, for .
their assistance with the mildewing of hose specimens; and also to _
Mr., D. W, Fittes of the Joint ire Research Organization who periormed
most of the actual tests and assisted with statistical computations,’

Relerences
1) "Some notes on fire hose". D.S I.R. & #.0.C., J.7.R.C.
3
~ #.P.E. Hote 26/1950,

(2) L. Bailey & P. Wright. "Investigations of a method of rot-
proofing canvas delivery hose", D,S.I,R. & #0,C., J.F. RO,
#,P.E, Hote 16/1949.

(3) 1. Abrems. 'iHcrobiological deterioration of crganic
materials - its prevention and methods of test"., U.S., Dept.
of Comnerce i'at, Bur, of Standards, Publ, Ho, 188, 1948,

(4) J. @ ¥ry & J. A, Gardon,  YAn abresion machine for comparing
the wear resistances of Tire hose”, D,S.I.R. & A 0.C.,
J.7R,0. P.P.E, liote 71/1951, -

(5) 5. ® R, Rose & C. il. Bayley. "Stability to weter leaching
"~ of various rot-proofers on unlined linen Forestry Fire Lose'.
Mat., Res. Council of Canade. Ii,R.C. ifo, 2730, 1952,



Table 2

Bursting jressure of 3 £t lengths - 1lb, sq. in.

: _ i £
Make A il Hake B Make C Specification |
i : !
i | ? |
Burnettized | Hot { Burnettized! Hot Burnettized | Hot |

" Burnettized! : Burnettized ; Burnettized ,
— | i . |
5% 106 | 5% L 1054 5% § 105 55 . 105 f, S5y 105 | 5y b 10554 :
AS. | A8, {AS. | ASAS. | AS LS AS (A8 | AS (AS | AS! :
i i : . ! ' | : : . .
665 | 695 1680 @ Gu5 1655 © 435 j645 - 715 425 ; 475 415 W45 E.B, .
H i I : . : : ‘
: ~ T T - i :
~ 435 395 .~ 635 .° 575 A . A ¥ 1 S.D. . ;
- e 5 A < . -
T
f
g =575 |
O5¢: Iimits on a difference + 17'0‘ :

Make A | Moke B | Maie C Specifi- |

i ; cation |

| 60 625 ’ 440 F.B. |

Circular weave | Circular weave ¥Flat weave i

: | :

415 , 605 465 : S.D,

Flat weave Circular weave

¥lat weave

The figures quoted are wean values

for the various sub-groups showm.



‘Table 1

Average regults of tests of unlined nose

Tensile (load 1b.) MHldew sensile (lond lb.)(i") N (&)
Burnst-| Alkali- | Speci~ | Bureting | Peroo- |Absorp- | Atrasion [Flexi- | Palric Yarn falric (wet) Dise | die o
¥ake |vieave |tizing [solubility|fication|{1b,/sq.in.}| lation | tion (min) [oildty [ - 5, . bursting | (1b,/sr.in., )
(1) (2) () (3) (gaﬁ;‘[) (em) | (3v.) Jeft fold| weft flat -'ﬁarp Helt Warp eft (1b./sq.inj ’
. wet ey Vet ry | Jet |Dwy | wet [Dey | 40U 4L [ 8U W | 4L |8y gu | BL | 16U
a | ® | B | 10 sD 435 065 | 132 | 380 | 4.5 | 688 582 1071 | 75 | 955|735 | 83 | 54 | 298| 467 | 170| 965 (1198819 1675 8068|1283 | 367
A F NBa 10 sSD 395 0. 21 - 128 351 19-1 1065 591; 1540 | 904 | 91C [ 668 [ 1 G2 | 256 28 -1 855 [100N Y5 171D 1266 933 | 1217
B | ¢ | Ba 10 sD 635 209 | 16 | 2es | 503 |10 693 1390 | 77| 8wk feos | w8 | &7 | 23| m8| w| | mE 4 176 E46[ 1096 | 353
B C Bz ia sb 515 0e22 | 125 2545 152 ‘ 1150 |553 1226 636 | 86, [ 603 | 193 | 66 | 434 396 93| 933|958 714 1483 9225[1021 | 604
c ¥ Bz 10 8D 4535 Sebibe | 159 27-5 136 |1243 | 658 |4417 | 8uz | 822 [ 583 | 118 71 | 223 2a8| -| 965 9520 €94 1904 9ué| Lug | 7o
c ? Bz, 10 3D b5 039 165 2143 17.6 | 3167 | 623 (1500 ] 736 | 872|538 110 77 | 198 | 231 -} 9335|1024 579 1692 11un] L3 | WG
A C Bz 5 B GES 453 1.0 217 09 | a7 821 | 1462 | B22 | 617 [os1 | 116 | TH 4&;&& - 1001178 95 1725 1208 1458 | 1955
A ¢ 3e ‘ 5 B B30 2+51 129 2143 18.7 (4560 840 (1617 872 | 93528 118 o 90| 2uh - 1'1&‘0 1129 633 153 550} k50 -
A C Bz . 15 FE 6235 1+30 116 27+0 210l 1630 | 739 [ 150G | CO33 | ThA | GhL | Gl ool 32| st 99| 14321208 697 T 1579] 1235 | 1354
EY C 1431 10 . U 65 056 114 251 2u01 | 1238 |81 4455 | Do | 723 K76 | e A 2nk | 263 ~| H1a0|1e7q oy 15sC 2731 1517 -
3 ¢ Bz 5 B &55 5 3, 156 180 PO |43 |78 1368 ] TET | weV L 297 1T il 155 180 - 1L T B3 1672 1221 OBL] ses
B c 1323 5 ¥B €45 035 137 271 170 |26 | a5 [ 11 | 763 ] 938 ) 598 | 945 70| 220|139 -| 9930 TH 1635 15381571 73
B ¢ | 2z 10 7 485 071 | 136 28.7 | 1€+ | 1377 |7 | 160 MG | St G| 113 | Q- | 228 235| 63 1155[1084 794 1653 613 s | -
B c 1Bz 10 F2 "z Ue 31 129 273 19-0. | 1399 | 7 [ 1697 | 78| oun|Gzs | 113 | 68| 85| 233 -f 1007| 997 734 1865 1325|1221 | 1125
c R Bz .5 . h25 413 s 222 1840 | 1298 | 5L2 | 1572 V€| w75 | Gt | i1 571 ze3| 28| =| 135913551128 1879 38| 833 527
c ¥ i35 5 B @15 . 062 146 250 17.7 {4169 | 616 { 1629 821 11001 | 653 | 413 | 63| 3wp| HB6| -] IR IEJPOXY 1554 8L 575
c 3 5% _7 10 ¥5 W5 1. 63 1L 2273 1£-9 1093 | 627 { 1556 571 | Bh2| 630 | 121 66 | 333%| 300 263] 1312[15531297  6kd 854 883
c ¥ i"Ba 10 7B Wb 058 | 136 237 1€+, | 1227 | 647 | 1578 876 829 &e| 122 | 78 [ 290 275 11 4291|9184 907 1679 673 1067 5T

F o\ ‘). 1
(1) # - flat, C ~ circuler woven, \2) 3z - hurnettized, iz - not burncttized. (3) 8D - Service Departaent, I - ire Drisede, (&) U - not leached, L - lzached.
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serious defects, Pinholes die to broken warp threads vwhich are
ea3lly repairable by dorning =hctld not be taken as grounds for
rejection. Generally weft thread brecksges should be regarded as
serious defects, but a breclkags of a welt thread in a length may
be regarded as repairable if sC agresd between the purchaser and
the maker.

In such a cass, bsicre effeching o repair, the note clource
belew shall be brought iato e-_fci, in order to ensure that the
defect is not gensral throughout the batch, and the repeir o the
first length only agreed if the subsequent two sempies are {re
of this defect,

These tests shall be carried out on = basis of 1 in every
50 “lengths,

2 or length feiling on any of the abova
tests, two fuwlhbe mples should be selected and similavly
tested. If botb.baa”, the censigmment should be acceptad
subJect to fuliilinsnt of other requirements, but if eilther of
these somples clso fails, the consignment should be rejected,
If however theln"keL S0 dealreu he may submit the remaining
lengths to the test ir question and those which pass should be
accepted subject to fulfilment of other requirements).

(d) cConstruction test. Every hose length, without pre-wetting,
must be subjected to a pressure of 175 1b,/sq.in. built up during
2 minutes and maintoined for o period of one mimute, Duaring this
test the hose must not shew defects dus to faulty menufocture, but
any lengtil shewing minor de=fecls mey, by mutual sgreement between
the maker and the purchaser, be rsuaired by the malker and re-
submitted to a second "construction® test.
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Specification for .2, RMuality Canves Fose 22 in, dismeber

- PRELIMTARY

This specification includes for the supply and delivery of
unlined canvas lhwose for Mire Services Generally., The hose shall be
seamless and shall be suitable for use on couplings with serrated
teils of 2% in, external diameter.

The yarn shall be &ry spun flax long line, Tinished to not more
than 10 per cent Alkaline 3olubility. All hose is to be shrunk and
burnettized .and shall be examined for smoothness before being coiled.
The lengths to Whlch the hoze shall be cut, after simrinkage, will be
as specified in the delivery instructious,

The schedule of guarantees and particulars shall be filled in by
tenderers, and a 6 {t., sample length sheli be supplied when tendering.

COUUSTRUCTICK, WEIGHT, PERCCLATION &1D BURSTING PRESSURE

The construction of the hose shall be such as to produce a good
pliable and hard wesring hose, free from pinholing or other defects,
In the case of flat woven hcze the weft shall be correctly tensioned
to give an even edge with the welt reascnably covered.

The weight of the hose shsll be not less than 13 ozs, per yard
and should preferably be not wore than 14 ozs. per yard.

The vercolation and bursting pressure shall be .such as to conform
to the tests given below.

TESTING

(a) Percolation. From every werp, subsequent to burnettizing,
one full lengthof hose shall be cut in the presence of the
Testing Officer and percolation measwred over amy 12 %, shall nos
exceed the following:-

During first seven minutes from dry 4 gallons,
During 31st to 35th minutes inclusive & pints.

The pressure must be applied to the dry hose and be built
up steadily over e period of 2 minutes to 100 1b, per sg. in.
which must be maintained throughout the rest of the test.

(b) Pressure test, A 3 £t, length or lengths as may be determined
by the Testing Officer shall be cut from every warp and tested,

and must withstand a minimum bursting pressure of 400 1lb, per

sq. ia.

(c) Proof test., This test should be carried out on a full length
test which has undergeone the percolation test and in consequence

is thoroughly soaked., The pressure must be built up at a raze

not excesding 100 1b, per sg. in, per minute to 225 lb, per sc. i,
which must be maintained Tor 5 minutes., During this test the hose
must not show signs of serious defect. Pinholes shown up at this
pressure and not at 150 1lb. per sq., in. should not be regerded acs
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(a) Bursting test, 4 3 £t, length or lengths from every warp as
may be determined by the testing officer shall be tested and must
withstand the minimum bwrsting pressure as specified,

(b) Percolation, From every varp, subsequent o hurnettizing,

one full length of nose shall be cut in the presence of the testing
officer, and percolation measured over any 12 £, shall not exceed
the limits specified.

(¢) Proof test., The proof test must meet the conditions specified,
and will be applied to one full length in 50, During this test

the hose must show no signs of serious derfects. Generally, broken
weft threads should be regarded as a serious defect, but one broken
wef't thread in s length of hose may be regarded as repairable if so
agreed between the purchaser and the moker. In such a case, before
effecting a repair, the note clause as specified shall be brought
into operation, in order 4o ensure that the defect is not general
throughout the batch, and the repair to the first length only agrssd
if the subsequent two sampies are frce o this defect,

(d) Change in diameter and length. These requirements must meet
the conditions as specified, and will be checked on o basis of one
length in every 50 or consigmment of less than 30,

(e) Construction test, The comstruction test on every hose length
shall be as specified, and any length showing mincr defects may be
repaired and re-submitted to a sccond test, subject to egrecment
with the testing officer,

+

-



-

The above tests must be carried out on a basis of one length
in every 50 or consigmment of less than 50; "the length used for
test (d) not necessarily beinp iz seme as that used for tests
() and (c).

(MOTE: 1In the event of a samgie cr length failing on any of
the above tesis two further ssmples should be selected
and similarly tested, If both pass, the consignment
should be accepted subject to fulfillment of other
requirements, but if either o these samples also fails
the consignment should he rejected. If however the
maker so desires he may submit the remaining lengths
to the test in question and those which pass should be
accepted subject to fulfillment of other requirements).

" (e) Construction test on every hose-length, Every hose-length
without pre-wetting must be subjected to a pressure of
175 1b./sq.in., built wp during two minutes and maintained for
a period o -ong minute, During this test the hose must not show
defects due to faulty manufacture, but any length showing minor
defects may, by mutual agreement between the Malrer and the
Purchaser be repaired by the Maker and re-submitted to a second
'construction' test,

22 in, Unlined Delivery Hcse for Fire Brigade Use
M, 0., Supplemantary Specification o, 1

GEMERAL

This specification includez for *the supply and delivery of 23 in,
unlined delivery hose for fire services generally, =nd as specified in
the requirement specificaticn, a copy of which 1s attached, The hose
shall be seamless and shall be suitable for uss on couplings with
serrated tails of the same nominal external diameter. .

All hose is to be shrunk.and burnettized and shall be examined for
smoothness before being colled, The lengths to which the hose shall be
cut, after shrinking, will be as specified in the delivery instructions.
It shall consist entirely of British dry spun flex long line yarns, such
yarns to be ;1nlshed 80 that the alkaline solubility shall not be mors
than 5 per cent ‘ - :

CONSTRUCTYL. O, WoIGHT, PERCOLATIOH AD JURSTING PRESSURE

Tt shall be such. as  to producc a good, pliable, end hard wearing
hose, fres from plnhollﬁg or other défects, In the case of f£lat woven
hose the weflt -shall:be uor°ectly tensicned to give an even edge with
the weft reasonably covered, - The weight must not exceed 16 ozs, and
preferably should be not mare than 14 ozs. The weights apply to hose
which, subsequent to thorough drying, has been allowed to stand for -
2/3 d&ys in an atmosphere with a relative humldlty of qpproxlmately
75 per cent,

The amount of percolation shall vol exceed the limits as specified,

The bursting pressurs thhud 1% he 1ess than 450 b, per sq.in.
under the conditions specified f¢vr a 3 0. length, but the Contractor
should state the actual ou:%‘4ng pv=ssace ne is prepared to guarantee,

The internal surface of the hcse shall be as smooth as possible
to reduce friction locz to e winimuam, & sample 75 £t. length shell be
submitted when required for testing purposes, for wnich the Depariment
will bezr the cost, ' ‘ o



-3

(g¢) Mildew, The materiel from which the hose is made should be
as resistant as possible to mildew, and may be given special
treatment for this purpose, providing it does not alfect sdversely
the hose in any way.

(h) Repair, The hose must be easily repairable, either by existing
or other simple methods.

L, ACCEPTAMCE TESTS

The following acceptance tests are intended to be made at the
Maker's works, the Fire Brigade or elsewhere as may be sgreed betwesn
the Purchaser and the Haker:-

(a) ' Bursting test on 3 £t, samples cut from any length selected
by the Purchaser

The pressure must be built up steadily at a rate approximatiig
to, but not exceeding 100 1lb,/sq.in. per minute, after the sample
has previocusly been soaked for 30 minutes at a pressure of 100 1lb,/sq.ii.
The hose must not burst at z pressure less than 450 1b,/sqg.in.

(b) Percolaiion test. A hose length selected by the Purchaser,
must be sub jected to a test for Percolation which will be measured
over any 12 £t. The pressure must be applied to the dry hose and
be built up steadily over a period of 2 minutes to 100 1b,/sq.in.
which must be maintained throughout the rest of the test, Under
normal humidity conditions the percolation must not exceed the
following gquantities:-

i | |

Dismeter | During first seven During 31st to 35th [
i minutes from dry minute inclusive :

: |

! |

in, 1 Gellons . Pints ;
12 | 8 2 '
=2 13 ; b |

3z ' 19 : 5 i

FUTER G,

(c) Proof test, This test should be carried out on a full lengih
hose which has undergone the percolation test and in consequence
is thoroughly soalked. The pressurs must be built wp at a rate not
exceeding 100 1b,/sq.in. per minute, to 300 1b./sq.in., which must
be maintained for 5 minutes. ‘During this test the hose must not
show signs of serious defects, Pinholes shown up at this pressure
and not at 175 lb., per sgquare inch should not generally be regarded
as serious defects, Pinholes due to broken warp threads which are
easily repairabie by darning should not be taken ag grounds for
rejection, Generally weft thread breskages should be regarded as
a serious defect, but & breakage of a weft thread in a length may
be regarded as repairabie if so agreed between the Purchaeser and
the Maker. In such a case, before effecting a repair the note
clause below should be brought into operation, in order to ensure
that the defect is not general throughout. the batch, and the
repair to the first length only zgreed if the subsequent two
samples are free of this defect, '

Ed) Change in diameter and length, The stipulated requirements

ses paragraph 3~d) must be verified on any length undergoing the
construction test (e) below, measurements being taken: %z) when

dry before pressure is applied, (ii) at 100 1b./sq.in, and (iii)

at 175 1lb./sq.in.



(¢) Friction loss. The irierswl surface of the hose should be
as smooth as possible reducing friction loss to a minimum., The
maxinuin permissible friction Joss figures through 100 £t, of hose
with a pressure of 100 lb,/s7.in. at inlet ere as follows:- -

.

1 i

1

(1) (2) (3) !

Diameter Flow i Ioss in pressure

in, galions per mimute | 1b, per sgq, in.

12 60 ! 2L :

3% S 500 | 33 C

t

It is intended that the manufacturer will either supply a
~certificate that the friction loss of the construction of hose
he sibmits is within the required limits, or the Purchaser way
make arrangements for the friction loss to be checked,

(d) Change in size. The construction of the hosé must be suck
that in use the diameter does not increase unduly, nor the length
contract or extend excessively as pressure is built up, The
following {igures must not be exceeded, the pressure being buili
up steadily to 175 lb./sq.in. in 2 minutes,:

(Contraction between 'dry’ (i.e. vithout pre-wetting) and
10 1b,/sq.in, 255
Length {Increase between 10 lb./sqg.in. and%

175 1b./sq.in, 65,
Diameter Increase betwesn G 1b,/sq.in. andg y
175 v, /sq. in. /16 in,

(e) Iiexibility, When dry the hose must be capable of being laid
into & 7%. flakes without kinking, 4After being subjected to
100. 1b, /sy, in, pressure for 30 minutes, it wmust be capable of being
rolled into a smooth roll (i.e. without 'flats'),

(£) Durability, The standard of durability should be as high es
possible, laboratory tests are being devised to give comparative
" figures for resistance to sbrasion and ageing, and this clause
will be subjected to revision when the tests are established,
Meanwhile durabiiity is to be safeguarded in the case of hose cf
normal construction by nmrescribed warp weights., For nose wovan
from flax the weight of the warp ysrn shall not be less than

60 per cent of the total weight of the hose nor less than the
figures given in the table below:-

‘Diemeter Weight of warp
| per yard of hose

N =
N iosdfor 53
o

AN OWUT &

=\

Py . A~ e ety el . e el e AP



APPEITDIX T

Ministry of Works rose specifications

The relevant parts of the Fire Brigade and Service Department
Specifications are as foliows:-

Requirement .Specification for 12 in,, 22 in,, and %5 in, unlined DELIVERY
. HOSE for Hire Brigade Use

NOTE:- The requirements of this specification are to be regarded as
minima (or maxima as the case mey be) and nothing herein is to
be construed as tending to prevent a Purchaser Irom specifying
stricter requirements in eny direction to meet special
circumstances,

This specification, which is not intended to cover any particular
or special method of construction, refers to Unlined Delivery Hose for
use by Fire Brigades.

Under worling conditions the hose may be required to be used at
pressures up to 150 lb./sq.in,, and to ensure that the hose remains in
condition to withstandthis pressure, it will be subjected periodically
to a test pressure of 175 1b./sq.in. (maintained for one minute). The
hose is also subject in service to shocic loads in excess of this figure.

2. SIZES

The nominal internal diameters of the sizes of hose covered by this
specification ere 1% in., 2% in,, and %+ in., and, in order to easure
fitting on to coupling tailgieces, the manufactured diameters must be
the nominal diemeters plus 2/64 in.. with a tolerance not exceeding

+ /6l in.

The lengths in which the hose is required will be specified by the
Purchaser. (llormally nct more than 100 £%, ).

3. PROPERIIES

(a) ieight, The weight of the hose should be as light as reasonably
possible, but it is essential that durability is not sacrificed y
thereby. The weights per yard should prefersbly not exceed those
shown in Column 2 and wust not exceed those shown in Column 3 of the
follovring Table,

(2) (3)
Weights per yard

(1)

i

!

!

1

!

Diameter | Preferred maximum Heximum

| - i

5 {
in, i 0z, per yard 9z per yard
‘% ! 9 11 i
22 14 : 16

S j 21 g 2h

v . am -

(v) Percolgtibn. It is importent that percolation is as low as
possible to minimise wastage of water and water-demage. (See
Percolation test 4-Db).



WEFT - unleached hose,
MLEE C

Table 16A

Weft strenpth before and after mildewing 4 and 8 days - lb. per in.

Burnettized Not
burnettized

Specification 5 A.8.

10% A.S. 5% A.S. 10% A.S.

1
|
i
!

b
:

N £ - %
rericd (doys)

L

A =y e 0t e kA s vt § v o = o b ke o P s e e

Before IAfter' Before ‘After ! Before | After| Before | Aften
; i ——
¥B 1572 | 1351 1558 | 13121 1629 | 1092| 1sv8 | 1214 4
L
| 1128 L1297 | ! 1000 987 8
i
i | ! .
e i ~ “
D S 1417 l 985 1 "\ >/ 1500 939 4
- | ! |
% i | ! !
/-/ \\, ; . 692, \\ | {571 8
o % ; N \;L {

e

6 4.' d.ays = 47.5
6 8 days (F.B, only) = B

Table 16B

Loss of strength -~ 1b, per in,

K

Burnettized Not i

Specification burnettized Period (days) :

55 A.S. | 100 A.S. 5 A.8. | 105 A,S.

]
FB 221 248 537 364 4
444 261 629 551 8

\\ \‘\ ;

sD 432 \ 561 4 |

. ' j

S, 1 i

RN I T | 929 8 i

;- \\é : N, ' j

9% confidence limits on loss of strength = & 132, {-




WEFT - unleached hose.

MAKE B

Tablz 154

Weft strength before and aficr mildewing 4 and 8 days - Ib. per in

!

i j
li i S Not
; 5 Burnettized burncttized

{

‘i’ -
Specifiocation 5 A.S. 105 AL8, 56 A.8.. | 105 A.8,  IPeriod
; : 1 (aays) |
Before After| Befors | AlhLar Fefore After |Before ‘Aftcr. l
! o 1

i FB 1368 1084! 1460 | 1135 f 1481 995 | 14971 1007 4 !
I g i ..
i i ‘ : ’
| 889| bo) 779 738 8
L 1 )
] i N !
i SD b 1590 | 1000® 1226 933 4
: | | '
! ; 600™ 1 717 8
3 L ; i i : H

(S4-days = 47.5

6 8 days {(PF.B.

oniy) = 81

*Data incompléte for unleached hose.

Zablo 158

Loss of strengtl: -~ lb, per in,

* Burnettized

-

Not%

burnettized

Perios (days)

Specification
_ |
56 A.S. | 105 4.3, ¢ BEA.S.) 103 A.8.
-
FB 284 305 P 488 490 4
i
- B .. : ! .
479 668 : 702 | 759 8
. ] }'\
SD I 390 é\\ 293 4 |
790 s ‘\\\\ 509 8 :
1 e ’
1 7 N !
o
i

— - N
95% confidence limits on inss of strength = - 132

-———anm



WEFT - unleached hose,

M A

Table 144

Weft strength before and afier wildewing 4 and 8 days - Ib, per in,

|
| Not
! Burnettized burnettized
t
! .
1Spccification 55 A.8. 10% A.s. 55 A.S. 10% A.S. Period (days)}
| , :
Before After |Before Afterl Before | After |Before { After
'B ! 1482 1100 1308 1132 1617 1180 1455 1168 4
. 953 897 | 692 903 8
Y ‘ j 1]
<D 965 \\\\\ ' 1414 855 4
|
R A |
819 ! 753 8
i § : .
O 4 days = £7.5
(3 8 days (¥.B. only) = 81 ]
Loss of strength - 1b, per in,
i :
! Burnetiized Not .
‘' Soccification burmettized Period (days)
: - ; .
5)"5 A.S- 10}5 J'.I-Sl . 5:’/0 A-So 10;{7 II;SD_' -
FB 262 376 437 287 4
509 611 925 - 5562 8
SD N //’ 559 4
./('\ .
N, boe6L | 8
X :
: |

95/ confidence limits on loss of strength =

- 132,




WARP - leached hose.

St

MAKE G

- Tabls 13A

“orp strength before and after mildewing 4 days - 1b. per in,

l

Specifi atio *Burnettized Not
pecilication burnettized
B!
5% A.S. 1 A.S. 55 A.S. 104 A.S. |
|
Before | After * | Before | After | Before | After | Before | After
978 298 842 320 1001 288 829 275
| S | ! | -~
e // o822 o228 | 7 | 872 ;251
+/ { . Tt - ].,/ 1
& =18
Loss of strength in ' days - 1b. per in,
Burnettized Not
burnettized
Specification
F A.S. | 1045 A.S. 5% A.S. {10% A.sS.
FB 680 522 718 554
l
o~ :'5
SD ! / 504 /: cut
P o :
. . + 0T
. 955 confidence limits on loss of strength = - 50 !




ViRP - leached hose,

MEKE B

4

Worp strength before ana after mildewing 4 days - Ib., per in,

Burnettized Not
burnettized
_Specification
5% 4.S. 10 4.8. 55 L.S. 10,5 L.S.
. Before | After |Before !.After | Before | After | Before| After
B 867 180 919 233 038 189 904 233
. / )
8D ,/ ey 808 3ia - / 864 396
L‘,— T / rd
6 = 18
e Table 12B
Loss of strength in 4 days - 1lb, per in,
Burnettized Not é
burnettized !
Specification
5 4.8, | 105 4.8. §5 A.S. | 100 L.S. 'i
FB 687 686 749 671
// /_-'1
SD- e 490 - 468
955 confidence limits on loss of strength = . 50




WARP - leached hose.

MAKE A

Table 114

Worp strength before and after mildewing 4 days - I per in,

Burnettized.  Npt
: burnettized
! i e LJ
i Specification ! o
i 56 4.S. 105 4.8. 5% AL.S. 105 4.8,
v Before | ifter ‘| Before | Lifter | Before [After |Before |ifter
’ ! ) :
- FB 817 248 754 304 798 244 i 723 263
| | ]
' i
SD 955 467 i i 916 | 98
1 ! ' :
= |
{j’: ;8_ :
Table 1B
" "Loss of strengih in 4 Gays - 1lb, per in,
| |
Burnettized Not
burnettized
Specification N
5 A.8. | 10% A.S. 5 4.8, ) 105 A.8.
" TFB 569 - 450 - 554 460
8h i 488 - 618
0F6 confidence limits on loss of sirength =.% 50




Table 9

Wef't strength (wet) - 1b., per in.

. 7 - ~
I !
Make A Make 3 ’ Make C Spacifi-
cation
Not ‘Not | Not
| Burnettized [burnettized {Burnettized jburnecttized Burnettized | burnettized
P | 1
' ' ﬁg
F | 107 5 | 105 g5 1104 g5 1048 | 5 | 106 5 | 105
A.S. |A.S. 4.8, | A.S. |A.S. | A.S. |A.S. {A.S. |A.S. { A.S.|A.5.] A.S.
' 1462 [1508 |1617 | 1455 {1368 | 1460 {1481 | 1497 i1572 | 1558 | 1629 | 1578 FT
i ; ' :
. : yd 1
' / 1071 | / 1414 | / 1590 | / | 1226 / a7 1 4500 )
' § I ' H ; ; / L : ’ J|
l 9] gF.B. hose) = 30 95% limits on a difference ¥ 85 (¥.B. hose) |
i J (10% hose) = 49 * 140 (10% “hose) ! .

The figures quoted are mean values for the various sub-groups shown,

Jable 10

Yorn strongth (dcy) - 1b.

Arem A rma - e .

Make B ’: Make C

{

e m s 4.

on a Gifierarae

The

ot ——— 0 ANt

Make A : Spenifi=
: | cafion g
Not Nok ' Not
! Bumneitized| burnettized| Burnettired| burncttized Burnettizedi burnettiged
. T ¥ ; ;
S (1060 | 1050 550 10s 1 55 105 | 561 104 55 | 10%
A'S' A-So A-So -FLQS- A-S- A,nS- A-So A.Sa A.S. A-S. AoS. AcSc A
: 4 |
71 70 70 64 78 64 70 68 57 68 66 78.1 7B
- p - X
/ 54 | / P62 67 / 66 // 71 / 77 D
L ’ | 1 : i " A ]
S =o0.7 957 confidence lindits - 2.2

figures quoted are mean values {ov the various sub-groups showm.



Tab'le- 7

%

Abrasion resistance in number of revolutions.

L e R T EE P

| Make 4 - Make B Make © Specifi- |
P . I ' cotion |
! Pur Not . | - i Not Not T
| Burnettized | burnettised {Burnettized ; burnettized | Burmettized |burnettized
: ) o 3 ) N - P i ; - - -t -7 ' -
Ugh 1103 | 56 | 106 | 5 | 10% | % {105 | 55 | 10% | 5 | 106
: A.S.' AoSo A'oSQ: A-S. ;A-S- I A.-S. iA-S- A-S. A.So A-S. f‘loS- .A-S¢ oo
i . i ! ! _ |
! = 1 R !
21,7 (27,0121,3 "25.1 118.9! 28.7 {27.1 | 27,8 22.2 | 22.5 ]25.0 ; 23.7 i
e T i '!
" P R ? N e : !
v 138,00 55.1} b149 ) 25.5‘ 27.5 . 1 21,3 8o .l
L. : ‘ I Ve ' . L S ;. ! {-”( ' _
i ] . )
\. o1 E.F._B. hose) = 1.49 95. limits on a difference £ 4,16 EF . hose)} | ]
ir S (10& hose} = 2.18 6.08 (10% hoscS
i 4_[ .
The figures quoted are mean values for the various sub-groups shovm. )
Table 8
Vierp strength (wet) - 1b, per in, i
Make A Make B Make C gefainl
— Jo.gshio
! - : 1 Y
. Not : ! Not | ot e
Burmettized | burnettized | Burnettized ; burnettized | Burnettized §burnettized ) !
| : i . ! i
! : ! T i | i
5/ !107'6 | 5 | 107 | 5 | 10% 5 ﬁio,o 55 1053 i 55« 100 ‘
A.S. (LS. PAB.| 4080 1AWS. [ AWS. 6.8, 1 AS. [A.S. | A8, AWS. | ALS. :
i | ? | H L i |
? ‘ " ' : i | !
a7 J754 |798 | 725 les7 | s | 938 l 904 |97 ;842 ,1001 ! 829 FB
! : : ! . .
] 7! A | ] T
;/3955 / 916 é/ieos /It864 i// 822 ',/fev'z 1)
: ; g ~‘ ; : L S
6 gF.B. hose) = 18 955 limits on a difference - 51 EF.B. hoseg
t ($(10% hose) = 30 + 85 (10% hose

The figures quoted are mean values for ihe verions sub-groups showm,



Table 5

n)

. Absorption of water; gm per 3 Pt length
| ! , ;
L Make A ; Make B Make C Specifi-|
g Not N Not : Not sabion -
| Burnettized | burnettized | Burnettized | burnettised! Burncttized | burnettized ;
f e [ z
6 {10% | 5 | 105 | 56 | 10% | S| 105 | 5% ¢ 108 | 53 f
o ! Fo. | 10%
[ 4.8, |A.8. }A.8.} A.s.]A.S.| AS.]4.5.) AS.{4A.8. ! A.8. 1A.S. [A.s.
5'120 116 129 114 i 158 136 15'7’ 129 | 145 148 [14¢ 136 " FB
f e 3 }
| i 7 ;
| 152 | 128 | 146 | /| 125 159 . / 165 D
; | ‘ . YA ]
l 0 = 4.05 o 9% limits on a difference + 11,8 E
The -figures quoted are mean values for the .various 'sub'-'-gréups, shown.
o Table 8 »
' Flexibility: measured inversely by load for given deflection
! ' T )
Make A ' Make B | Make C . Specifi-
; S cation
Not Not : . i Not
Burnettized burnettized | Burnettized burnettize&J! Burnettized| burnettized
§ (106 | 3% |105 | 5% | 108 | 55 106 | gb 105 | 5 |10%
! A.S. AlS. AIS' AGS. A.'S. AIS. AISI A'S‘ ACS. A"Sl ADSI AOS.
14.9 | 21.4 18,7 |24.,1 (14,0 ] 18.6 17,9 | 19.4 | 15.4 | 18.9| 17,7 | 18.4 FB
/ 14,5 | / 19,1 / 15,5 ./5 15,2 13,6 < 117.6 SD
| 3 = 0.66 , o 95% limits on a difference + 1.90
; — Not TSpeciti-
. Burncttized | burnettized : cation .
{ .
l . 'g i
551105 ‘b | 105
A.S. {A.S. A.S. } A.S.
12,7 [19.6° | 18,1 | 20.6 FB
/ 14.4 / 73 . s,
' : : o

The figures qﬁoted ‘are mean values for the warious sub-groups shown.
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Table 4

Percoletion in 1st 5 minutes of tests on 3 £t lengths (gal)

| : |
Make A N Hake B ; ‘Make G - ' Specification
. l i . * . .
o | : i o
Burnettized | Hot Buzne‘tt:l.zed ' Not i Burnettized ! ot ,
: | Burnettized g SRt Burnettized [ i]3u.rm=:‘l:1:;-.-7ed:;
i ; I ] -
! ; : ' ;r i ] i i ; 7
5% 1 105 | 5% | 105 |5 | 10 5,0 0 05 | 5 | 100 ¢ 5 105
Ao S_- AoSo l‘fh S- 'l -A-.S : -‘:1. Se | J-h-g S. ; l“l.S. :| -A--So i‘ -p- So i R- EJ- : A- so A. So
. l 1 i E i :I i
) ' ; 1 ! ! ; "
4e53 | 1.90 1 2,51 | 86 15.34 | 0.71]0.35 | 0.31} 4,18 | 1.68 { 0,69 ! 0,53 F.B,
_ i i : j ! : ; ;
A i . j B i v ; ) . T
o N S P L ) i
7 toes; o toat 209, 0 0.22: o B /,— | 0,89  s.D.
! :
J(‘IO}L hose only) = 0.77 95% confidence limits on a difference i
= 4 0,50 (105 hose only i !
e _ =+ 2,2 s> hose only g |
b L {555 hose only) = 0,76 =+ 2.3 (5iand 105 : i
Table 4A
: f' i
i Burnettized ! ot 1 Specification
| Burnettized | i
! . : [
i i . R | i
5¢ 1 105 5% 105 |
| A3, | AS. | AS. | AS. !
: 2 : | :
| .63 0 143 1 1,18 | 0,58 P.3.
i : ; ’-—.__‘ :
? ,_,,/‘A; T . ) . |
.l./&,- g 2. ?5 "/"’” T ' 0' l{":’ Sa D. . ;

The figures quoted mean velues for the various sub-groups,

t . i



Percolation at intervals up to 1 hour

Table 3

iMake [Burnettizing % Alkali §Specification : Percolation in gall, at end of ;
;s0lubility . ; i
l! c%) : i i o
| | ' 5 min |10 min | 15 min | 30 min | 60 min
| A Bz 10 E O § 0.65 | 0.95 | 1.14 | 1,50 | 2.14
' NBz 10 g 0.21 | 0.31 | 0.38 | 0,52 | 0.68
| B Bz 10 5D 2,00 | 3.39 | 4,40 | 6.75|10.22
i B NBz 10 0,52 | 0.31 | 0.36 | 0.46 | 0.50
| c Bz 10 SD 5.44 | 8.96 |11,74 |17.14 | -
NBz 10 0,89 | 1,45 | 1.86 | 2,29 | 4.44
!
E Bz 5 | 4.55 | 7.06 | 9.01 |15.16 -
| A NBz 5 PB 5 2.50 | 3.80 | 5.02 | 7.42 |10.52
A Bz 10 i 1.90 | 2.87 | 3.5 {-4.97 | 6.5
A NBz 10 | 0.85 | 1.43 | 1.90 | 3.04 | 4.76
B Bz 5 5.54 | 8.85 |11.76 - -
B NBz 5 FB 0.35 | 0,47 | 0.56 0.75 | 1,00 1
B Bz |10 | 071 | 1.08 | 1.38 | 2.02 % 2.93
% B NEz | 10 | 0,31 | 0.4z | 0.55 | 0.71 ! 0.94
| —
C Bz | 5 418 | 7.25 | 9.81 |15.97 | -
c NBz | 5 FB 0.69 | 1,13 | 1,49 | 2.5% % 3.67 |
c Bz 10 1.58 | 2.85 | 3.81 | 6.31 110.22 %
© NBz | 0,50 1 0,97 | 1.31 | 847 | 5.59
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FIG.I. DIAGRAM OF FLEXIBILITY






