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R'..periments have been made vlith 2* in. diameter,
unlined canvas delivery hose obtained from three monurcctur-ers,
Each manufacturer supplied both burnettized and unburnettized
samples made to each of two Ministry of YTork..s Specifications,
one for l?ire Brigade hose and one for Service Department
hose; the Fire Brigade hos e was made fran two dif'f'erently-
finished yarns, the alF~i-soluble content of one being
5 per· cent and ';;ha';; of ';;he other 10 per cent.

,;oither burnettizing nor z-educcf.on of the alkali­
soluble content of the yarn had (my appreciable effect on
the rate at which the strength o~o '~he hose Has r-educed by
mildew atback, Both treatments i',1creased the flexibility of'
the hose, but also caused an increase by a factor of two or
three in the rate of percolation.

Comparison between hoses made to the two specifications
shoHed the Service Department hose to be more flexible and
more water absorbent t har l'ire Brigade hose. Other
differences between the t,iO types of hose «ex:« ,:0'0 mar-ked,
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by
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I. 'Introduct~~

D.1ring and immediately after the war fairly extensive exemdnat.Lons
of fire delivery hose(..,.;,re "lade, and the results of this wark have been
summarized e Lsewher-e 1). ;{any of the tests were performed with hose
obtained from only one manuf'ac'cur-er- or made to only one specification,
so that the results do not always provide sufficient information far
the Pur-90ses of general comparison.

Tests on the lailderl-resistUJ."1ce of hose treated "'Ii. th sodium
pentachlor Ate, a..'1U on the effect of th\) rot-proofing process on other
properties (If hose, wer-e made in 191,5 \2) when it was sbown that the
treatnlent improved mildew-resistance but that perGolation losses were
greater rlith treated than rlith untreated hose. In these tests the
milde'iling Vias accompLi.shed by the soil-burial method to which there is
the objection that little control of the fungus is possible; hence,
while the' method mll;)r be sa'Cisfactory for malcd.ng direct. comparisons, the
conditions are not alwe,;rs repeatable at different times Or in different
places.

For the present progr~ne, hose wns obtainod from three
manufacturers, each of yf.10m supplied both burnettizod and unburnettized
sD.mples made to each of 'ov;o MinistF.{ of Harks Specifications. The ,
Specifica'Gion far Fire 3rigade hose is given in Appendix I and tha:~ 'for
Service Depar-tment; hose in Appendix II. Each manufacturer supplied hose
made to the ~'il-'e Briu;ade SpGcifice:cion from each of t-\70 dif'ferently­
treated yarns, the alkD,li-soluole contents of which Vlere 5 per cent and
10 per cent; this Has done to permit <:'11 exsmi.nat Lon of the suggestion
that the alkali-soluble m:~tericls in hose fD-brj.c serve as food for
mi.Lderr growths or in some other way assist fungal ",tt ack,

T}~e principal tests made wer-e to det ermfne r-

(D.) bursting pressure

"(b) 'percolD.tion

(c) vlD.ter absorption by the hose fabric

(d) 'flexibility

(e) 'resistance to abrasion

(f) tensile strengths of yarn CJ1d of fabric

(g) . resistance to mildew.

II Methods and procedure of testing hose

The results of all the hose tests are given in Table 1, but to
shorr more' clearly the differences in eny one property between the
several types of hose, the results for each test (Vlith the exception
of the disc bursting strength and certain of the tensile tests) are
given separately in the succeedi.ng tables (Tables 2 - 16). The
value of a , the standard deviation, is that calculated for the
quoted property based on a sampLe of six cr tilree spe cdrnens ,

Descriptions of the var-ious tests are givel1·below.
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(a) Bursting pres~

The bursting pressures of the hose were measured in two VlayS. In
the first method three 3 ft. long spe cdmena of each type of hose were
attached in turn to a pressure head connected to a hydraulic accumulator.
Each specimen WaB allowed to soak at ,a,pressure of 100 lb./sq.in. fo::: •

30 minutes and the pressur-ewas then increased at the rate of 100 lb./sq.in.
per minute Wltil failure occurred. The results of these tests are given
in Table 2.

:b'or the second method discs of ~'e,bric, 3i in. in diameter, were cut
fJ:'om the hose and clamped to the pressure head between plates havdng a
central orifice 1* in. in di:m;c'cer. The pressure was increased in th'e
manner described above urrt i.L the specimen burs't , Six discs from, each
hose were 'burst i.1 this manner for each test.

(li) Percolation

For the percolation tests three,specimens, each 3 ft. long, of each
type of hose wer-e conditioned in an atmosphere of relative humidity
60 per cent and temperature 105O:b' until their weights remained const ant.
over a period of 24 hours. The specimens were then filled with wnter -,
and the' pressure wc.s gr-lldually increased to a value of 100 lb./sq.in.
at the end of a period of 2 minutes. The quantity of Hater which ha<;1
percolated through the hose VIas measured at the ends of f'ur-t.her- periods
of 5, 10, 15, 30 and 60 minutes, the pressure being maintained at ,
100 lb./sq.in. throughout the test. The results of these tests ere
given in Tables 3 and 4.

(c) Absorption of Vlater

The quantity of water absorbed by the fabric of each specimen during
the percolation test was measur-ed directly by observing the difference
in the l1eights of the specimen irmnediateJ,y before and after the test.
The results ore given in Table 5.

(d) Flexibility

Three 1 ft. lengths of each hose were soaked with Vlater at a pressure
of 100 lb./sq. in. for 1 hour. Each specimen WD.S then emptied of water,
flattened, and supported on a fixed n in. diameter roller (A). A" 10c.<1
was applied through tVlO ~ in. diameter rollers (B and c) 5i- in. apart and
fixed to a balanced 1 ever as shewn in Fig. 1. The load applied at the
end of the lever was steadilJr increased at the rate of 4 lb./min. The
results in Table 6 give the loads r-equiz-ed 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 out longitudinally
from each type of hose and the warp threads wG:fe subjected to abrasion on
a machine, which is fulJ,y described eIaewhez-e \4) 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 against the roller and
subjected to a tensile load of 50 lb., and its resistance to abrasion
was measured by the number of revolutions of the r oller necessary to
cause failure. The results are given in'Table 7.

(f) Tensile strength

Specimens 1 in. wide wereeut from each typc of hose both in the
direction of the 'i7arp and that of the weft; sane of the weft strength
specimens being arranged to include the fold of the hose and others
excluding it. Tensile strength measurements were made on six dry
specimens and on six which had been immersed in water for 24 hours.
The results of these tests ere given in Tables 8 and 9.
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Tensile strength tests wer-e also made on the ,left yarns, 10 specimens
being tested dry and 10 wet. The results are given in Table 10.

(g) ~w resistance

The resistance to mildeY/ attack of each type of hose was assessed
from the loss of' tensile and disc;-bursting strengths of specimens cxpoaed
for various periods to a culture of Ohaetcm.ium Glob0sum. Preparation
of the culture and exposur-e of t.he specimens were carried out by the
lkYcologJ' Section of the Forest Products Research Laboratory of the
Department of Scie:lti~~c and I~dustr'('Ilt Reeeez-oh and the method used was
based upon that deacr-Lbed by J,.~rCJ!'.s )!.

A nunber- of the s tri.ps US2U fer tEnsile strength tests and the
discs used' for bursting strength tests wore leached for 6 hours in an
inclined tr8.Jr in which the water was changed completely approximately
once per minute. After drying, both leached and unleached specimens
were exposed to fungal attack, the ends of the tensile strength specimens
being dipped in wax to restrict the attack to the central portion.

The specimens were sprayed vlith spores from an atomizer spray and
placed s a that the central portions made contact with a culture of spores
gr-owi.ng on 2 in. squares of filter paper. This cu Ltur'e had been allowed
to grow for 3 days at 300C in a carbohydrate-free inorganic agar of
pfi 6· 8. The incubation period for the leached tensile strength spe c imens
(17eft and warp) ,las l" days and tha·c t'or- the leached discs Y/W] 8 days.
Tno incubation periods stere al.Lowed f'or the unleached specimens - 4 and
8 dQ~Ys for the tensile test strips (weft a..""ld '7.lrp), and 8 and 16 days
for the discs. All specimens were dried nfter the appropriate incubation
period, and Lat er- soaked in water for the 24 hours prior to the strength
tests.

The mean values of the tenaile strengths of mildewed and un-mi.Ldewed
hose er-e given in To.bles 11A, 12.!1., 13A; 14.1., 15.4. and 16.4., end the
r eductdone in strength due to fhc mj.lden attack are given in To.bles 11B,
120, 13B, 14B, 15B nnd 160. There was practically no strength in the
warp after 8 days. The effects of Leachi.ng may ba seen from the mean
v~lues given in Table 1. There rlas found to be no practico.l difference
bet.we en the leached 811d unl.euched specimens but since no data was obtained
for leached specimens mildewed for 8 days , the values given in Tables 14,
15, 811d 16, are for the unleuched specimens only.

'1'he rcsults of the tests on ·che bursting strength of discs "ere too·
variable" to be of val, ue in assessing the effects of the differe:"1t factors
(burnettizing, alka.li-solubility et c, ) on mildew-resistance and they have
not been tabulated separately, although mean values have been included
in Table 1.

III Discussion

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

In many of the analyses the variance corresponding to the highest
order of interaction was significantly greater than the varLance due ·to
repeated measurements on six spe cimens ana it wouLd therefore appear
that the actual experimental error and variations wi thin a length of
hose, were in some cases, much less than the random variations between
hoses. 'l'l1at is, they were less than those variations in the value of
a property which Vlere not attributable to any particular factor or
group of factors. This could indicate a random variation due to
manufactuz-ang variut ions.

The effects of the various factors on each of the properties examined
ar-e discussed below.
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( a) Bursting PE El ssure

Neither burnettizing nor alke.li-soluble content was found to have
any overall effect on the bursting pressure of the hose, and the major
differences between bursting strengths were those between '.;he three
different n~kes.

lilire Brigade hose 'f./D.S me:""~6dJ.y super-i.or- to Se::'"~rice repartment hose
only in the caae of make lIi~n 1:1 Ylh.i.r.h ~h:) Uif'f'crcnc~ was a:~trj butable
to the met.hod of weavi.ug. l.lihr-3 (;:·~l:y s:i.gnificZ-Tlt dift."er811CeS betvreen
bursting s tr-eng t.he r{o,=;.~~ ...1.Ll'2 Lc-· ,:!·~t':f·e."':";nC'3B be?rl8en fl;.:-·~ and circular
weaving.

Prom the figures given in Table 4a it appears that percolation in
the first 5 minutes was increased 2 to 4 times either by burnettizing
or by r educdng the alkali-soluble oonterrt fron 10 per cent to 5 per cent.
There were no significant differences in this respect between Service
Department and Fire Brigade hose.

(c) Absorption of water

The results given in Table 5 show that reducing the allroli-soluble
content of hose from 10 per cent to 5 per cent r~d the effect of
increasing the amount of nater absorbed by the fabric, .when wet ted ,
although the differences may bc over-e shadowed by the differences
betneen millces of hose. ~'or example, except in the case of burnettized
hose of make "G", all hose with a 10 per cent alkali-soluble content
absorbed less water than the corresponding hos e vrith a 5 per cent
allcali-soluble content, but the 10 per cent, alklli-soluble hose of
makes "B" and "G" absorbed more than the 5 per cent hose of make "a",

In general, lPire Brtga&e hose WillI less w8.ter-absorben'~ than Service
Department hose of the "'~Jr,e m.il.c , r.".,t here e.gain dif'fel'ences between
makes may be greater thar. d5.ff",:-:-en'",s between the two types of hose of
one make.

(d) Flexibj,1i~

The results of the fJ exibility t,8stS given in Table 6 show that.
hOSG of 5 per Gent alkali-sQlu~le content was mora flexible th~ hose
of 'iO per -;'ent a.i.lroli-soluble content , and that burnettized hose was
more flexible than that which was not bu rnet t i.zed, They also srow that
burnettizing not only increased flexibility of itself, but increased
the difference in flexibility between hoses of 5 and 10 per cent
alh.li-soluble content.

All the Service Department hose examined was mor-e flexible than
the Pir-e Brigade hose.

(e) Abrasion

~'ro\U Table 7, in ,-/hich the results of the abrasion tests are
sunnnarised, i'i; ma;y be seen that hose of 10 par c errt alkdi-soluble
content was more resistant to abrasion than that of 5 per cent allCD.li­
soluble content in the case of' makes llA" end "B", but -Chat no difference
is apparent in the case of make "G",

The difference betvreen Service Department ani Fire &igade hose
was significant only for make "A", in vrhich the Service Department hose
was fDUnG. to be superior to the liire Brigade hose.

Burnettizing was not found to have any clear-Iy-def'Lned effect
upoc abrasion resistance.
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(f) "'"nsUe strength.

(i) vrarp strength of' fabric.

The results of the uarp strength tests are given in Table 8.
From tilese it is seen that, excep t for the 'burnettized sDJ!!Ple of
make "B", the warp strength of hose of 5 per cent alkali-soluble content
vias greateX' than that of hose c,: 10 per cent c.1kali-soluble content,
but th~t the differei.1CeS could be OUtV?2lghsd by differences between
makes; O~y in the case of make :tAll wa.s "Lhe Serncs Depar-cment hose
pr-actn cal.Iy ,J,if'ferent f::-O~l the Fire i3:cigade 1".0 se end here the strength
of 'che Service Department hose was -'eL.!.e e;:.....eat.er ,

The results of the tensile strength tes'cs af' fabric in the direction
of the vreft ar... e summar-Lzed in Ta.ble 9. It appears that the Heft strength
of hose of 5 per cent alkuli-soluble content was r-educed by bur-net t Lzdng ,
but no similar effect was observed vath hose of 10 per cent alkali­
soluble content.

The vreft strengths of the Service Department hose tested wer-e lower
than those.of the b2re Brigade hose.

(iii)' Strength of l1eft yarn.

The weft yarn strengths are given in Table 10.

The differences observed in the yarn strengths do not appear to
be attributable to aI\Y par-t.LcuLar- factor or group of factors.

(g) fuldevi resistanc~_

There \1aS considerable variC'.tio~1 wi thin the results of the di.sc
burstdng-s-cr-ength tests, and the very laTge interaction between the
various factors made satisfactory anal:,';:.>is of these results impossible.
~h.is method of' assessing the effects of mildew was therefore considered
unsuitable and no detailed anal.yaxs Has made. Analysis of the results
of 'ehe tensf.Le 'cests showed that the z-andom variation after 8 days
mildew exposur-e was greater tb.an that after 1:_ days exposure. This
increase in variation may explein ·the fG'.ilure of the disc bur-stang­
pressure tests. leor the tensile tests in which t.ho warp strength of'
t he fabric was the criterion of fftilde1"! r esasbance , it 'Ii/as found that
'ehis strength Has reduced prac·;;ically ';;0 nothi.ng at the end of the
8-G£.y period. The weft, on the other hand, Has protected by the warp
and retained a considerable fraction of' its strength after the fabric
had been expcsed to mildew attack. for 8 days.

(i) ~aching

statistical analysis of the ef:."ects of leaching the specimens
before exposing them 'eo the md.Ldew cultur-e showed no significant
difference be tween the warp strengths of leached and unleached
specimens after 4 days exposure. In the weft strengths there was
some difference, but since this was of borderline significance
(i.e. about 95 per cent) and in 'c1".e 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 efr'ectiveness of a rot­
proofer. In terms of complete changes o·~ wabez- their tests involved
leaching periods :l:, 7~' and 30 times as long e.::; ';;ile pez-Lod used for
the tests described heTe. Several rot-proofh'1g materials weTe
-cesteti, buc only those containing copper wer e found to be effective.
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The strength of the unmildewed oontrol fell by 35 per cent after 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 ~ld alkali-soluble 00ntent.

To determine the effect~ cf the tWQ f'a-rtor-s , burnettizing and
alkali-soluble oontent, on the mildew reSiG1:aJlce of the hose, both the
initial strength and the s trcngbh after mi.Ldew.ing were considered. By
this means it was possible to melee corrections for differences which
were pr-essrrb both before and 9f'ter mildewing. ]'01' example, differences
between 5' per cent and 10 pGr cerrt alkali-soluble fabrics v/hich were
present both before and after ",D,a"ming need to be excluded from the
assessment of differences an mildew resistance. The estimate of the
effect, for example, of the alkali-soluble corrcent on the loss of
strength through the action of mildew r/as measured in the analysis of

, variance by the variance of interaction between the alleali-soluble
content and the loss of strength during mildevdng. Analyses were made
of the warp and weft strength after 4 days mildewing and of the weft
strength after 8 days mildewing.

The results in 'fables 11B, 123 and 13B shOVI that, except in the
case of burnettized hose of make :9, 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 melee.
1'he magru.tude of the diffe:-ence, however, varied so much between melees
of hose that a hose of make A with a 5 per cent alkali-soluble oontent
was superior to one of make B with a 10 per cent alkali-soluble corrt errt ,
Burnettizing appeared to have had no significant overall effect on the
r-es i.abance of the warp to mildew attack.

On the o'ther hand, the )... ,....~...ll;;3 of t~e tccts 0:-:-' the weft, given in
Tables 14-16, show that burl1et'.;izing reduced the loss of strength both
after 4 days and after 8 days exposure to mildew action. The alkali­
soluble content of the hose hail no' appr-ec.i aol.e over- all effect, although

'the slight di.f'f'ez-ence that did e:cint j'''diC2.ted, as .7ith the warps,
that hose. or 10 per cent alka.li..so.iubl e ccntent tended to be better than
hose of 5 per cent alkal~.·-soJhb}s cont.cnu, :cr.!,;, e::'fect of' ,burnettizing
on the Service Deparvbmerrc h)8~'; vr·18 n')1; mer-ked except f'or make A, and
Lndeed for make B bur-netrt.i z.ing llppbll"'S to have reduced the mildew
resizt ance of the weft.

Fran the foregoing it would appear that neither burnettizing nor
reducing the alkali-soluble oontent from 10 to 5 per cent makes any
appreciable difference to the mildew resistance of the hose.

(iii) Specification

There was no evidence of any difference in mildew resistance,
conmon to all' three of the makes examined, between Service De,artment
hose and l"ire Brigade hose. '

Tv Conclusions

The main conclusions to be drawn from this in,-es'Glgation are r-

(1) :::'hat burnettizing produces
resis~ance of mse to attach: bjr

(2) 'That burnettizing hose Lncr-easeati.t s flexibihty, but also causes
the peroclation to increase by a factor of 2 to 4 vdthout affecting
'cte water absorption.
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(3) 1'hat reducing the alkali-soluble content of hose produces no
improvement in its md.Ldew resistance and may, in fact, decrease it.

(4) That reducing the alkali-soluble content greatly increases
percolation and slightly increases the water absorption of the hose.
It also a.ncr-eeaesvhe flexibility and possibly reduces the abrasion
resistance.

(5) That Service Department hose is more flexible and more water
absorbent than l<'ire Brigade hose, and has a slightly lower \left strength.

(6) I.:hat, in vi ew of (2) and (Ie) above, absorption and percolation
are not dir ectly related.

(7) That the magnitude of some of the effects described above is not
appreoiably greater than the difference between ho s e of different makes
ao that, in row tests of general properties of hose, several makes
should be us ed for the experiments.
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Bursting pressure of 3 ft lengths - lb. sq. in.

S. D.
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,
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, I I : ,

! 665 I695'- J,B5 T6~~--'-;-1~' !425--:4-7:J--' :415
L._+I. .__.__
I ,
, ./' 435i//
!

95;:, limits on a difference ~ 170
_._-----

._---------------------

F.B.440
li1lat weave

i.lnlee DMake A Hake C l' specifi­
cation

J ! !----------1·_·· ....---.---,,---..--.---- ----..
670 I 625,

Circular weave I Circular weave

~-'-'--"-------'------+------'

415
l!'lat weave

605
Circular weave

465
J!'lat steere

S.D.

The figures quoted are mean values :for the var-Lous sub-groups shown,
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Avera.ce l'elJl.ll-l;,8 01' tests Oi" unli,l''lCd 110se

L - Leached,(4.) u' _ not 1enchcd 0rr.riz - not ourncttiz.o~l.
'2'
\. I 3z - burnettized,? - flat, C - circ.-u.ler Tloven,(1 )

Tensile (load lb.) H-lltk.lvr ~en~,1ile (10['.(1 ., b ,(1.-) (4)
-4 .) i!.:ilde\7

Burnet- A1kall- Spec1- Burotine Par~ AbAOrl>- Abrasion ~t'1exi- Fabric Yarn fabric (\'tet) D'....oc daso burstin..?,

l~ake \'ieavc tizing solubility .flcation (lb.!sq.1n. ) latlon tio."l (min) ~llty
bur6tin.r~ (lb./ar:. in.)

(1) ( 2) ( ;oQ) (3) (gall.1 (@l1) (lb. ) ','Jef't f'old 'i'ef't flat Warp 1i'8~:t Warp Heft (lb./sq,_ in,

5 min) ,
Wet Dry ,'ret Dry ~Jet Dry '.-let :try hU 4L 8U 4.U 4L aU eu 8L 1Gu
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, •
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.....-" ~ • t-"'" .' .. ~ -
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~~ ./,J

..." .-
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,-~~}
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,
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r



serious defects. Pinholes ~;e to broken warp threads ,ff,ich are
eaai Iy repairable by cL~rnin6 ;~l",:,uJ..a not be t aken as grounds for
rejection. Generally TIef+' trz~~j brew_~ages should be regarxled ~s

serious d ef'ects , but a brc[.1::,~-&~ c<" D. weft thread in a length TaB\!
be regarded as repe.irable if se ~reed between the purchaser and
the maker.

ID such 11 C8J30, -C(~:::'G:i."'c t";ff~c·t:a~g ,-I. r epai.r-, fhc nct;e clo.uf.:c
be Low shall be brought Lrrbo e,o~'E:d, in order 'co ensure ·cho.t the
defect is not general throughout the batch, DJ"'1d the repc.ir to the
first length only agr-eed if th.3 subsequent two samples are fre~

of this de£'ect.

These teste shall bo carried out on ~ o~sis of 1 in eve~r

50 'lengths.

(NOTE. In the event cf a '3;,:;r:~01e or Lengt.h fdling on any of the c.bove
tests, tYIO fl:"l'U:~::2 ;::I'li1ples should be selected and simillxc<1.3'
t est ed, If' totb 17;;'1.3;';, the consignment should be accepted
subject .to fuli'ilw3lTG of other r-equiz-emout s , but if ei the:- of
these s emp.Les c.Lso f'aa Ls , the consignment should be rejected.
If however the maker- so desires he may subma t the remaining
lengths to the test ir: question and t.hose which pass should be
accepted subject to fulfilm0ilt of other requirements).

(d) Q2E?~~tion t_'!:~l.. Every hose length, \"Ii thout pre-netting ..
must be sub.le ct ed to D. pressure of 175 Ib./sq. in. bull t up during
2 minutes and mcdntamed for 0. period of 011e minute. DJring this
test the hose must not shew defects due to faulty 8c.nufncture, but
c.n,Y Leng t h shewing minor defects mcy, by mutuaL agr-eement between
the maker and the pur-chae er-, be re'~~j.r,ed by the maker- and re­
submitted to a second "ccns tz-uctc.on-' test.

PC.
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. PRELHlI.i.ARJ:.

This specification inCludes for tb supply and delivery of
unlined canvas hose for Fire Services Generally. The hose shall oe
seamless and shall be suitable for use on couplings with serrated
'cails of 2* in. external diameter. .

The yarn shall be dry spun flax long line, finished to not more
than 10 per cent Alkaline Solubility. All hose is to be shrunk and
burnettized· and shall be exanrined for smoot hne ss before being coiled.
The lengths to whLch the hose shan be cut, after shrinkage, rlill be
as specified in the delivery instructio~s.

The schedule of guarantees and particulars shall be filled in by
tenderers, and a 6 ft. aample length shall be supplied when bender-ang ,

COI1STRUCTIOK, ·,iEIGl.!T, PERCOLATION ..um :aURSTnTG PRESSURE.

The construction of the hose shall be such as to produce a good
pliable and hard wear-Lug hose, free from pinholing or other defects.
In the case of flat 170ven hcse the l7eft shall be correctly tensioned
to give an even edge with the '7eft reasonably covered.

The weight of the hose sh at.L ne not less than 13 oza, per yard
and should preferably be not uore than 14 ozs. per yard.

The o er-coLat Lon and bursting pressure shall be .such as to conform
to the tests given below.

TESTHiG

(a) Percolation. ~:.'om every warp, subsequent to bur-net t i zd.ng,
one full lengthof hosc shall be cut in the presence of the
Testing Officer and percolation measured over any 12 ft. shall not
exceed the follordng:-

:wring first seven minutes from dry ·I~. gallons.

Dur-Lng 31st to 35th minutes inclusive 6 pints.

The pressure must be applied to the dry hose and be built
up steadily over a period of 2 minutes to 100 lb. per sq. in.
vlhich must be maintained throughout the rest of the test.

(b) Pressure test. A 3 ft. length or lengths as may be determined
by the Testing Officer shall be cut from every warp and tested,
and must Ylithstand a ;;1i;1imWl1 bursting pressure of 400 lb. pe.c
sq. in.

(c) Proof test. This test should be car-r-Led out on a full length
test which has undergone the percolation test and in consequence
is thoroughly soaked. The pressure must be Quilt up at a race
not exceeding 100 lb. per sq. in. per mi.nut.e to 225 lb. pox s~.' i.~l.:

which must be maintained for 5 minutes. :wring this test the hose
must not show signs of ser-Loua defect. Pinholes shown up at this
pressure and not at 150 lb. per sq. in. should not be regarded as
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(a) Bursting_ test.. A 3 ft. length or lengths from every warp as
may be determined by the testing officer shall be tested and must
withstand the minimum bur-at ing pressure as specified.

(b) Percol2-ti.E.Il.. From every Harp, subsequent to lllrnettizing,
one full length of hose shall be cut in the presence of the testing
officer, and percolation measured over any 12 ft. shall not exceed
the limits "" ec'if'Led,

(c) proof test. 'I'he proof test must meet the conditions speCified,
and will be applied to one full length in 50. Thu-ing this test
the hose must show no signs of serious d er'ecus , Generally, br-oken
weft threads should be regarded as a serious defect, but one broken
weft thread in a length of hose may be regarded as repairable if SO
agreed between the purchaser a.nd t he mnker-, In such a case, before
effecting a repair, the note clause as specified shall 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 agr-eed
if the subsequent two srurr~les are free of this defect.

(d) Change in diameter and le!:Kcl:.. These requirements must meet
the conditions as specified, and will be checked on D. basis of one
length in every 50 or consignment of less than ;0.

(e) Construct i0E.-te s.t. The construction test on every hose length
shall be as specified, a.nd any length showing minor defects may be
repaired and re-submitted to a second test, subject to agreement
with the testing Officer.



The above tests must be w:':'l'ied out on a basis of 'one length
in ever:l 50 or consignment 0:' :'''·'1S than 50; the length used for
test (d) not necessaril;-r beiEl' ":,3 aeme as that used for tests
(b) and (0).

(NOTE: In the event of a sarnpJ.e cr- length failing on aI':\}' of '
the above tests tHO further samples should be selected
and similarly tested. If both pass, the consignment
should be accepted subject to fulfillment of other
requirements, but if either of these samples also fails
the consigmuent should hp, rejected. If however the
maker 'so des ir-es he may submit the r enai.ning lengths
to the test in question and those ,mch pass should be
accepted subject to fulfillment of other requirements).

(e) Construction te~t on every hose-le~!~. Every hose-length
without pe-wetting must be subjected to a pressure of
175 lb.!sq.in., built up during two minutes and maintained f:Jr
a period of -cne minute. DJring this test the hose IlU.1St not sh:J'~

defects due to faulty manuf'ac'tur e , but any length showing minor
defects may, by mutual agreement becween the Maker- and the
Purchaser be repaired by the Ma!~r and re-submitted to a second
• cpnstruction' test.

2;i in. Unlined DeLlver'y Hcae for Fire Brigade Use
M.0. \/. Supplementary Specification i10. 1

GENERAL

This specification inclu:lec: for the supply and delivery of 21 in.
unlined delivery hose for fir" seI7ice::; generally, and as specified in
the requirement specificaticn, s copy of which is attached. The hose
shall be seamless arn shall be suit~ble for use on couplings ,lith
serrated tails of'. the same nominal external diameter.

All hose is to ·be shr-unk.vand burnettized and shall be examined for
smoothness before being coiled;' 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 flax long line yarns,such
yarns to be finished so ·that the alkaline solubility shall not be more
than 5 per cent.· .. ; ....

'" ': .
. ""

CONSTRUCTION. yn;IGHT....-l'ERCOJ.Jl.'l'IOE fl.YD LiURSTIHG PRESSURE

It anaLl, be such. as to produce a good, pliable, and hard wearj.ng.
hose, free from piMoling .or other def'ect.a , In the case qf flat. stcrret:
hose the weft· shall ;·oe correctly tensioned to give 8.i1 even edge wi tih
the weft reasonably covered. The weight must not exceed 16 oz s , and
preferably should be not mare the.n 14 ozs , The weights apply to hose
which, subsequent to thorough drying" has been allol"led to atand for
2/3 days in an atmosphere 'iii th a relative humidity of approximately
75 per Cent.

The amount of percolatio.., ahai.L ,1OG exceed the limits as specified.

The bursting pr-es sur e shouLd not bo ).."ss than 450 lb. per sq. in.
under the conditions specified ?",' a 3 .~>i;. length, but the Contractor
should otate the actual Ow'wi;:u,g p:"3Ss,,:ce he is prepared to guarantee.

The internal surface of the he-Be shall be as smooth as possible
to reduce friction Locc to E:. :~li!.:.itirJ..l!.. ~M sample 75· f·~. length s haLl, be
subnitted when required. for testing purposes, foI' which the Depar-tment
will bear the cos t , .

.. '
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(g) lIIilde'l. The material from '.lhich the hose is made should be
as resistant as possible to m'i Ldew, and may be given special
treatment for this purpose, providing. it does not affect adversely
the hose in all\Y" 'ITay.

(h) B~2!.-ir.. The hose must be easily repaixable, either by existing
or other simple methods.

4. ACpEPTAl:-TCE TEST§.

The following acceptance tests are intended to be made at the
l~iakerIS wor-ks, the Fire Brigade or e Lsenhere as may be agreed between
the Purchaser and the },iaker:-

(a) 'Bursting test on 2.ft. samples cut from any length selected
~ the Purchaser

The pressure must be bui.It up steadily at a rate appr-oxdmatdug
to, but not exceeding 100 lb./sq.in. per minute,' after the sample
has previously been soaked for 30 minutes at a pressure of 100 lb./sc:.. :~~'..
The hose must not burst at a pressure less than"450 lb./sq.in.

(b) Percolation test. A hose length selected by the Purcho.seI',
must be sub J ected to a test for percolation which will be measured
over any 12 ft. The pressure must be applied to the dry hose and
be built up steadily over a period of 2 ntinubea to 100 Ib./sq. in.
which must be maintained throughout the rest of the test. Under
norma.I humidity conditions the percolation must not exceed the
following quantities:-

i
J

Pints
2
4
5

During 31st to 35th
minute inclusive .

Gallons
8

13
19

Luring first seven
minutes frOEl dry

Diameter
,
I!-------.;-.------------I--------------j
!
I

-----_.'._---------------------_._-.' - ._.

(c) Proof test. This test should be carried out on a full lengt~1

hose which has undergone the percolation test and in consequence
is thoroughly soaked. The pressure must be 'uuilt up at a ra'ce not
exceeding 100 lb./sq.in. per minute, to 300 lb./sq.in., which must
be maintained" for 5 mi.nut; es, .DJring this te st ti.1e hose must not
show signs of serious def'ects. Pinholes shown up ut this pressure
and not at 175 lb. per square inch should not generally be regarded
as serious defects. Pinholes due to br-oken warp threads \"1hich are
easily repairable by darnbg should not be taken as grounds for
rejection. Generally weft thread breakages should be regarded as
a serious defect J but a breakage of a wef't; thread in a length may ,
be regarded as repairable if so agr-eed between the Purchaser 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 agr-eed if the subsequent two
samples are free of this defect.

(d) C~e in diameter am1 len8th~ The stipulated requirements
(see paragraph 3-d) must be verified 011 any length, under-godng the
construction test (e) below, measur~ents being taken: li) when
dry before pressure is apiJlied, (ii) at 100 lb./sq.'in. and (iii)
at 175 lb./sq.in.
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(c) ltri~!1 loss. The ij:~;~-:·:~'':..!. surf'ace of the hose should be
as smooth as possible reducing friction loss to a minimum. The
ma.x.irl1l~l1 permissible friction Loss figures through 100 ft. of' hose
~ith a pressure of 100 Ib./S1.in. at inlet are as fol1cw/s:-.

T-- (3) .
I Loss in pressure

I lb. per sq. in.
24

i. 27
I 3.3

(2)
Flow

gal.Lons per minute
60

200
400

(1 )
Diameter

in.
1.iJ·{.

2iL

}~

I
....... ""

______1__. . _

It is intended that the manufacturer ,will either sup,ly a
certificate that the friction loss of the construction of" hose
he submits is within the required limits, or the Purchaser may
make arrangements for the friction loss to be checked.

(d) ~han&e in size. The construction .of the hose must be such
that in use th~ameter does not increase unduly, nor the Lengbh
contract or extend excessively as pressure is built up. The
follo~~ng figures must not be exceeded, the pressure being built
up steadily to 175 Ib./sq.in. in 2 minutes.:

Diameter Increase bet~ecn 10 lb./sq.i~.

17':; ,,/ './ ._0., sq.1.n .

.!Contraction between 'dry' (i.e. rlithout
10 Ib./sq. in.

In~e~~ between 10 lbo/sq,. in. and~
~ '"T~ 1h / .. IJ ........ '1. sq. In.

and~

pre-wetting) and
2,:'

.(e) l!'~~litz.. ',!hen dry the hose musf be capable of being laid
into b ft. flak.es without ki.nlcing, .After being subjected to
.100.1b./sq. in. pressure for .30 minutes, it must be capable of being
rolled into a smooth roll (i. e. without 'flats').

(f) ~ability. The standard of' durability should be as high fl.E;

possible, laboratory tests are being devised to give compar-at.xve
.. figures far resistance to abrasion and ageing, and this cIaus«

will be subjected to revision when the tests are established.
1.1eam-,hile durabil.Hy is to be saf'eguarded in'. the case of hose cf
normal construction by pr-escr-fbed warp weights. For hose woven
from flax the weight of the ,rorp yarn shall not be less tnan
60 per cent of the total weigrrc of the hose nor less than the
fig1.tres given in the table below:-

oz ,
5
8

I
"Di.amet er- ! ";-ieight of warp

i per ;lard. of hose
I----1-----·

in.

i
I

!
I

...--._---..-.,,--._----'---



APPEtTDIX I

The relevant part s of' the Fire Brig&.de and Service Department
Specii'icatioilS are as follows:-

Regu~ment ·Specifica1.ion for 1£ J-n., 2i in. J al1d J,r in. unlined D"E.L~
£i~ for~e_Br,igade Use

NOTE:- The requirements of this specification are to be r-egar-ded as
minima (or maxima as the. case may be) and nothing hez-ean is to
be construed as t ending to prevent a Purchaser from specifying
stri·eter requirements in flITjT direction to meet special
circumstances.

1. GEl~

This specification, which is not ii.1tended to cover aI\Y particular
or special method of construction, refers to Unlined Delivery Hose for
use by lt~ire Brigades.

Under wor-kirig cond.i'cd.ons 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 vnthstandthis pressure, it will be subjected periodically
to a t esc pressure of 175 lb./sq. in. (maintained for one minute). The
hose is also subject in service to shock loads in excess of this figure.

2. SIZES

The nominal internal d Lamet er-e of the sizes of hose covered by this
specification are 1i in., 2~ in>~ and ~~ in., and, in order to ensure
fitting on to coupling tailpieces, the manufactured diameters must be
thf nomtna), diameters plus 5/64- i:1.; vii th a tolerance not exceeding
=. /64 in.

The Lengths in which the hose is required v/ili be specified by the
Purchaser. (Formally not more than 100 ft.).

3. PROPERrJES

(0.) \ieight. The weight of the ho se should be as light as r-eas onably
possible, but it is essential that durability is not sacrificed
t her-eoy, The Yleights per yard should preferably not exceed those
shown in CoLumn 2 and must not exceed those shown in Column 3 of the
follorling Table•

(3)
Weights per yard

(2)( 1)

Diameter

.-- , w ._._~~_·_. • • ..,

i II:
I

I I
i . -~

! Preferred maximum -1;.---------1'I . ir.--·-------+l---.----..~ r'
! Il oz. per:..y.w~C!. i £.~".~~w~:r:..xard !

! 9 J 11
! 14 16
;' ~1 24

;,..-__.• • ,.__._w··••__ •• .__~_._._

(b) Perco]. 2..ti on. H is inr~ortan'~ that percolation is (LS low us
possible to minimise waatage of Hater and vmter-darnag'e. (Bee
percolntion test 4--b).



~~T - unleached hose,
Min c

Table 16.A.
Weft s trencth before and after mildewing 4 and 8 days - Ih, per in.

------:'------------~------------'T'"""----·---i

Burnettized Not
burnettized

---.~
t

4 I
I

.-
..,

8
t
I

-~!
I

4 I
l_._....- ~

8 l
I_.- ...._~
1
I

1

--_.....- ....

?el'icd \'do'·'" 'J" I'.J ..... :

571

987

9391500

I 10% A.S.

1092 1578

! 1000i

15;;:, A.S.I

I
! 1297~,

i I

10/0 A.S,

i

1558 ! 1312 I 1629
i I

1 1 I
Before iAfter! Before After Before After. ~

:---__~_9_8-5-;1 ''')(' I------!---+,.---

694 1/ "", f
; ,"" ~ "~,,,,,:

6 4 days = 47.5o 8 days (F .B. only) = 81

I

1128i
!

I
i

1572 115511

. ! !
Before II After 1

I j

FB

Gpecification

Table 16B

Loss of strength - lb. per in.

I ---I

I J
Burnettized Not II

I bumcttized I
Spccifioa tion I Period (days) I

I I
$~ A.S. 11q.~ A.S. ~ A.S. 10;S A.S. I

1

FB 221 246 537 364 4 I
1

I I

I
1

444 261 629 591 8 I
Iry ---!

\ ;

aD 432 -, 561 4, I . I J

" i . -, 1
, I

/ '", ! 723 929 8 ,
l I !I \.'I. .! ,

I

~

+ .
9~ confidence li~mits on loss of strength =_132.

"'"--------------------------------_..



WEFT - unleached hose. :MAKL: B

Tab1:J 15A

Weft strength before and ana!' ari Ldewi.ng 4 and 8 days - Th. per in.

Not
burncttized

10,10 A. S.iSPccifioation
I

1--------,----~---1
I
I
I

Before -After [

1007

,
I

738 J 8
,,

t I
~3t

l
•

1226 4 I

1
I I

7171 8
-1
~

I
I
!
\

1497995

779

3(1
GOO !

'/

<,
1000* t

]
. 1390

rs 4 -days -- 47.5
68 days (P.B. ()n~y) = 81------------------

i
1084!

I

I
l

889 1

1368

... ,'1
i

SD

FB
.,
i

I
i
~------~---.......--o;+----+
I

~ata incompletE' for. un.teached hose.

Table 15B
-~-----

Loss of str':l1:gtL - lb. per in.

-----------:----------- ..

10-; A "__ '/0 ~ 1,j. 101& A. S.

Gpecification

. Burnettized

.~ A.S.

Not
burne t t i.zcd

--_._----_.
I

Peri05. (days)

;

!

-1

i

~-----+--------i,

_ .. __--L.._

i I
I

284 t 305 I 400 490 4

L I
!
!

·1
479 668 759 8r

i
I

i \.
i !"-I 390 293 4I. I

I
-{

I
i

/790
,

509 8
/

./

9!fb
+

confidence limits or. Inss of st!'ength = 132

FB

17(



WEFT - unleached hose. MAKB A

Weft strength before and af~E':> :-,jildewing 4 and 8 days - Ib, per in.

Burnettized
Not

bumettized

1100

10:/0 A.S.

FB

k- $~ A.S.

1 Before After
i '
I

(. 1462 1508 t 1132 j
I

1617 I 1180 i 1455
I !

1168 4

·1
I 692

1414

903

,

855 I
I

753

8

4

8

(j 4 day:"'; ::: '::7.5

C5 8 day!'1 (:F' .B. only) = 81

Te.b::'e 14B

Loss of BB'cnr.:;th - lb. per in.

8661

"". / ;- J /<. I---t----~I.
[ ./~ '252 .,/ -, i
I ~r", I # "" I
,./ "', :,/ ".

- j
--,"I

!
,. I

I Burnettizcd

I
Not

I S?Gcification bU.I'!1ettized I Period (days)I

I
'.

1 1" . '-. .
! c

!

5j~ A. S. 110/ '. s I

.:t';b A. S. 10;0 1~; S. _. .IV 1••• I
, . --'I ...

-,- j
I FB 362 376 I 437

1
287 4

j ..
I I

I /:\
I

I I 509 611 925 552 i 8
I

I " r r -~ I
I SD /

106 1"",-.. 559 4 II
, /
I

95~ confidence linuts on loss of strength =~ 132.



WARP - leached hose. 1fAICE C--

, Ta010 13A

':!m~p strength before and :::fter mildewing 4 days - Ib, },"Cr in.

~------:---:-------------------------------

Specification
. . Burnettized Not

burnettized

10;~ A. S.

/i 872 l 231 I
i/ .~

r
j

$0 A.S.1 ,.r: A nvjo • .:1.

Bef cre After Before

842 320 1001

I I .-
I ! //

822 j 228
./-

, ,

= 18

978

I fr;;~.B. I
Before After' I

I
I. (

i 298 IFB

T2:t:'lc j,3B---_.-
Loss of ,strcn[;th in .'.. days - Lb, per in.

641i . ~:
.~ .
i·'

5943D

9 r • . .
! Buznettized NotI i

I ; burnettized
I Spo cification I

I, I ~ A.S~
i I
I

1C4~ A.S . 5}b A.S. !10;;; A.S..

j
FB , 680 522 715 ! 554

I i
j ..... , ~ .:

, " ,

+
. 9$. confidence limits, on los s of strength ::= - 50

. .. . .



WhRP - leached hose.

MiKE B

Table 121.
•

Werp strength before ana after mildewing 4 days - lb. per in.

I
Burnettized Not

burnettized
Specific,,:~ion .... 1 II lq,; A.S. 5;' • S, 57~ 1,.S. \l J,... . 10,; 1,.S.

.
I

I . Before After Bef'oro j,fter Before 1.fter Before After
II .
I
I FD 007 . 180 919 233 938 189 904 233
I

! ./ -: / ./I

! 3D /' 868 !
318 / / 004 396

I.- ,/r.> : ./ , ..

C5 = 18

_.... Table 12B

Loss of strel1/];th in 4- daya - lb. per in.

Burnettized Not
I burnettized

ii
I I

$' , S 10;& A.S. I &'~ A.S.·0 J.~. • lOi; 1~ .8. 1
I,

~ 6&,
686 749 671 I

1.
1

///.

I!./ 490 468I /
.

........
SD

FB

. Specification

d . +
9'4' confidence limits on loss or strength = _ 50

. -..



WARP - leached hose.

."
,llilJI.E 1.

Table 11.1.

warp strength before and aftcl~ mi Idewing 4 days - lb.per m.

'!

1,

I
1 Specification

~
sse I

I

916

Not ---,j
burnettized I

'1

467

Burnettized

~j955
. I '
~ 1 I

I roo . , .,
I .
I f% A.S. 1~~ A.S. ~ 1...S. 10/ '~ 'nI . . 0 ~:... o.

., ..
j. , I '

IAfter

.. , . , \•
Before IAfter Before l~fter Before Before After

,j ,

J

,
II r !

817 248 754 304 798 I 244 . 723 263
! r , I I I

~
!, .--'.

3D

FB

,
!,
I"

j
I

I'

I
IT = ~8

i
._-~

Table l1B

. 'Loss or streng~h :L:... )+ C:o.ys - lb. per in. ,

---!"-------..----- -----_.--------....,.
, .Burnett:izp.d Not I

bumettized
1Specifica tion h:::,---~• . I, I ../

q;~ A.S. 11q~ A.s·1, 5;JL.S. l~oA.S.

- ' . I
I·'FB 569 450 554 460 II
1

r- It SD I 488 . 618I I . ! ..
I, I !

,
I • ..0-

g~ confidence limi ts on loss of s 'i:;rength :: ,~_ 50,

... a.

I
II,
!

",



Table 9

¥{eft strength (wet) lb. per in.

Make A Make :a
I
I.
/

I
:Make C

5/~ 110;;0 I ~
A.S. I A.S. IA.s.

,
! I !

I Not'j I Not
'burncttized Burnettized I burnettized

I I

110/~
I A.S.

--
14~5 11368 1460 1481 1497 1572 1558 1629 1578 F'T'

J..

I

1/': l/! 1226 !./:
I //

1414 1390 1417 j // I 1500 SD
I. I

I,

1/1I J
I !
i. '

, IL [1071

Not
I Burnettized burnettized Burnettized
I
1--$b-o--r-l-a-7~--I-5fc-~---:-1-01-':~-+-s-vj-'~----I----:----+----r---+----'l:----~

I A.S. A.S. A.S. A.S. A.S.

1----11----+---1------.;--:---+---+---+--+----+---+---+I
'1462 1508 1617

() (F.B. hose) =30o (10)& hose) = 49
95;'; limits on a difference ~ 85 (F.B. hose) I

! 140 (1016 . hose) !____________________________________.....~~~__._____J

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

Table 1.0----

Make A Make C

t-------;-------+------..-----.

Burnes tized

cs = 0.76

I
I

FB I
I I, _.--. --_.,

3D
I

J
I

78.1

77

1 crib
A.S.

Not
burne tti zed

66

$~

A.S.

'-f :

1070 'I
A.S.

I

68

+
9$b oonf'Ldence ':Und. ts - 2.2

on a (l:~f:::(~.:··~:_2_·'

62 1/ 67

.
10;; I a,; i
lLS.! A.S.,

! i
64 ! 78

I
7070

1l$ $
A.S. A.S.

71

5fb
A.S.

"'--------------------_.~_..__ _~.~-----_._-_ _-
The figures quoted are nean values f'oi- the various sub-groups shovm•

.,'



Table 7....

Abrasion resistance in number- of revolutions.

:ifi:- J'
+.ion'
---:-:--l~

I
.. i
.I

I

,/
~ ~..

, ,f ..
"

./
~ ..-'~.'

i
J

. .. ..
r Make A . -! Make B' Make C Spec
I ,

I ". .'

L.. r - c~

I
,

I
. ,

I

j'
,

Eur Not : 1 Not
,- Not

Burnettized burnettised ; Burnettized i burne ttized Burnettized burne ttizcd.
I I.

•
I - .• j ! : ' . i

5/ I ! I !
'0 lq~ 5/ I lo;~ 5:1" lcr~ '1 &% lOj~ &~ 10J;; $G , 10/VoJ t ' yoJ i -"A. S.· A.S. I I

I
A.S. A.S. A.S. A.S. A.S.A. s., 1 A.S. IA.S. A.S. j A.S.,

i , I, ,
. -i I . ,

28.71 27 •1
, I '

125.0 I21.7 ! 27.01 21 ' 31'25.1 t 18.91. 27.8 22.2 22.3 23.~' r
; , I i

I I
~

j

r i I t
: ·/1 »,

./1 i /l I J!
I I "I i !-' I . I

I /j! ,/ ; 38.0 " I 35.1- i 14.9 i
~ 25.5 I 27.5 21.:5/ : ,

;----------------_._--------:-----------:---:-----:--_._......--:...

\f (.F .•rB. hose) :::: 1.49
<$ (lOjo hose):::: 2.18

9~; limits on a difference t 4.16 EF.~. ho~~~
± 6.08 (1Q0 hosc)

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

Table 8

Warp strength (wet) lb. per in.

. .
----.------------'-;-~_.._..", -_.

!,/! 864
, " .

I
FB i

r- '-'1
SD

,
8~,~-C::·..7"':l·:" !

0.9 ·:J:lC!l ;_._-_..._.-.- -1·
I .
I

I
[

I

i-
I
I 82 9,
1

I
, !
: lQQ
: A.S.

I
:1001,

I Not
f burncttized
I

I

:$6
;A.S.
1
;,

Make C

--...

/1.!
822 87'2,

/~, ;
/

Bumcttized

q;'~ 1 1Cfb
/ •• 8. ! A.S.
f • ~

i978 I 842817 1 754 i798 723! 887 ! 919 i938 "1 904

:L'; 955 [/1' 916 !//1 808
: ;. !

_ 1,

6 (F.B. hose)o (10'/0 hose)
=18
:::: 30

95/; limits on a. dHferenae + 51 (F.B. hose)
+ 85 (l,o% hose)

-------------------_._ ..-- ..--,..'-_.--------------
The figures quoted are mean vaLues for' {;~':p. "':.y:",:.i,U:l8 sub-groups shown.



Table 5
Absorption of vmter; goo per 3 ft length

9570 limi.ts on a difference "!: 11.8() = 4~05

I ,
I

I Make A J MakeB MakeC Speoifi-
oation

I I Not Not I' Not !t Burne ttized i burne ttized Burriettized burnettised Burnettized jburnettized
.
I

I B% !lcr/o 5% iO/~
I I

I ~ 10/b f% 1'4& ~ • 1(j~ I $~ lo:;b Il A.S. A.S. A.S. A.S. A.S. A.S. A.S. I A.S. I I

A.S. j A.S. A.S. A.S. I
!

I t

137 I 1 145 j h4e1'120 116 i 129 114 1156 I 136 129 148 136 FB
i I I 1

1~-1/71
i , I

i/,1B2 1/1
,

128 1/, 125 1/1 159 .> r
165 SO

j, I I I
: 1 ' , V : ' ,,,

The-f.igures quoted. are mean values for the ,various 'sub-groups, shown.

Table 6

Flexibility: measured inversely by load for given deflection

.,' ..

, ~.

j.

r I !
Make A Make B I MakeC Speoifi- I

I .'
oation~J

.,'

, .

! Not Not , i Not
burnettized! Burncttized

,
1 Burnettized burnettized Bumettized burnettized I
I ,

I I .

I
, .,

~ 10;6 $ 1q;J ff6 I 10,;6 I $l 10/0 ~
I

1<¥~ &-6 10}~!
II A.S. A.S. A.S. A.S. A:~. IA.S. A.S. A.S. A.S. A.S. A.S. A.S.

f

j 14.9 l I I I21.4 18.7 24.1 14•. 0'1 18 06 1'17 . 9 19.4 15.4 18.9 17.7 18.4 FB
I: .

/114.5 ! ·/1 19•i ./' './1 / .. /1 [ I
, I I I ,', " '

SD
I

r> ,i, 1500 !/' _i 1502 ,.,/ 113.61./'" 117• 6 !- /~~ i 1/ '
...

=0..66 9 --;-~ J.intits on a difference + 1.90

, I

i Specifi- ,
I t" II ca l.on, I"

Not
burnettized

,/,

! Burne ttized.
;.

I
I,
I,

·f '5% lo;~10fb I
t57Q ,IA.S. A.S. A.S'- , A.S.

I
;

",1
I II 1'4.7 19.6 18.1 20.6 FB i

I j
I

I \ ;

.I 14.4 17.3
,

sr>l . ;.
The figures quoted are mean values for the vard.ous sub-groups shown.

- .

,



Table 4

Percolation in 1st 5 minutes of tests on 3 ft lengths (gal)
,

Hake B I
,
I
, Specification

i--_.,
!

1

I
!

4.53 F.B.

/ i

0.65 i /
.'._-----'"

0.21
/

0.22 S.D•

._-._----_.--------_.._-

957" confidence limits on a difference
= :to o, 50 ~ 107~ hose only)
= + 2. 2 5/~ hose only )
= :; 2.3 5/~ and 10,,,)Q (5,; hose only) = O. -;;()I.L-.. ••••••__••.••• _._.__ •••••_ ••••••__•

F. E.

Specification

0.58

Not
Burnettized i

1.18

I
I 10i~

I A. S.
:,

"

I
Burnettized i

l

~f-----+------i
I

A.3.

I
I
I,
!
: I

i 4.63 i 1.43

t- .
~/"_/~ 2.73 ». 0.4', S.D. .,

figures quoted mean values fOl- the various aub-groupa,The



Table 3

Percolation at intervals up to 1 hour

i I
;

lMake Burnettizing j Alkali \ Specification
: ! s olubili ty :

:1 (%) !Ii,
j' I i!

!

I Percolation in gall. at end of ;
, I
I !

: 5 min j ~o min 115 min j 50 mi~ : 60 min I
j ! " I I

0.68

4.76

6.56

3.67

1.00

I
I

I
I

I
1

1
i
J

0.94 .1

110. 22
I
~ 3.59

!
1.50 I

.1
0.52 i

I

6.73 : 110~ 22

0.46 I 0.50

17.14; ~I
I I

4.44 !
I

2.02

0.71

115•97

I
f 2.53'
II 6.31
I

i 2.17
!

0.36

1.14

I 1.90
I
I

111. 76

0.56

I
I! 9.01

I 5.02

I
1 11. 74
II 1.00

3.39

0.31

8.96

3.89

2.87

0.47

0.31

1.43

I 7.06
I

t I
I 0.95 !

I

I i
!
j
l

I

1.43

.-. I
I5.34 I 8.85

2.51

0.89

0.35

I

!
I 0.65
I
t

j 0.21
;

t

I
i
i
i 2.09
i

i 0.22
!

I 4.55
1

i
i
I

i
I
~ 5.44
I

I
I

I

I i
j 4.18 7.25 j 9.81

i
1 0.69 t 1.13 I 1. 49

; t'10133 2.83! 3.81
i I
! 0.97 ! 1.31

1I 0 .. 71 1 1 •08 I 1.38
, Ii 0.31 t 0.44 i 0.53

3D

3D

SD

FE

FB

FB

!

I
I

5

5

5

5

5

10

10

10

10

10

10

10

10

10

5

10

10

10

,

I
I

i

I
I
,
I

I

I
I

I
. I
!

Bz

Bz

Bz

Bz

NBz

Bz

NBz

NBz

Bz

Bz

Bz

NBz

NBz

NBz

NBz

Bz

NBz

NBzc

IA
I,
I
iA
!
jA,
I

1 C

:c

;c

!A
I:A
j
!
I B

!

I B

Ie

Ie

--.:..-_----------------_._~~-"-~ .. _...._._-----------
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5'1&'

FIG.I. DIAGRAM OF FLEXIBILITY APPARATUS




