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- 1) Introductlon

o ' It m ncrw beconunt, ﬁeaerallj acc,ep"teé *tha greater urdf omuty and
ACCUTRCY in the measurement of wesh size would be degirable. ~ The puxposa of
- this note is. to present some data which it is- *i:hough‘s may be of help in- .
. achieving this aim, and to describe a new form of mesh gau.oe th_ch has been

' 'de\reloped recenﬂ W %t Lowestoftu_ '

2) 'l‘he load-elongatlon characterz.stzcb of varlous meuhes

: "The ei‘f‘ect off ”t:enmon on ‘c;he size of m,esh hasg been exa.m:z,ned by Boerema (1952;“)
‘and von Brandt. (1955), but in E:ci.(lﬂ case the tension has been exerted: :md:z.rec‘bly
by a spring-loaded wedge geuge. - For reasons mentioned in para.5(b) below, it
o was thought desgirsble to repeat these tewts using a direct-pul! method of . -
elongating the mesh. The apparstus  consisted of a norigontal arm carrylng a
O sealde vex'.tivall ¥ below it;  the mesh to be tested was hung from the arm . and
Coowelghts were attached to a stirzup placed over the lower end of +the mesh and S
ocarrying a poznte&: which lay over the scale. The elon,vailon of the wmesh was B o
“recorded after. one ;n:f_mue had. elap&»ec} from the moment when the we:l.ghm Were g
attachec‘t ' o - : .

The 1oad-elonoau@n dlacrmn,. ioz the various ;neshes tes ue{% were all found
“to be of " the saine ‘basic form, with the process of elongation zmder increasing
- load consisting. of two phases. . In the first of these, :mosh size increased
- rather quic Jy am‘ch increasing load and was: mcllnad to be w‘:»:*egulor,' the-
o graph . of mesh size against losd for this phase is merkedly curved. - In the -
second: phase the mosh size. increased more glowly with' load and. L,}.On: Lionwas
-moré'-reﬂuldm the greph of tn@ second phase is lingar or only very slightly
o ourved. o These! charactenistics are seen in all the graphs of Fig. 1, where =
co o the c.:hwnge from the first to sscond phase is sho&m by "the line dz*avm through
B 3;.'the highor pmnw of ‘tne dla&ra_m 3

o A m:mber of fac;tors WG'I‘G e;;am:!_ned 'Lh@t were thou rht mght :mfluence tha o
- elongation~load characteristics of meshes; definite conclusions could be
dr&,m :m some: cases but not in all, RS o R S

.'(a) ! 1tcrl§];
NQ me ked and COﬂSlSte{}.t differences could be found’ between new Whl‘te
- menila and sisal of similer rumage when wet (Graphs A and B of Figs 1). R 0
- The slope of the second phase of the elongation-load diagram: of hemp (1’3) was -
o shallowsr than that of manila or sisal; that for cotton (E) was steeper’ TP T
R very. much 50 for ths tMmer of the two Qot“i:ons 1nve¢:ﬁlg;a“ted S

(b) hf‘fcct of use’

CNo oons:mte:nt dlfferences wWers: :E’ound bc“t‘»reen new 'md uuecl whlte smal (B)
prov:uied ’z;he ne't was not old. r_md hx.d begun. to rot :

'- (c) J:uffec:‘t Of Larrlno _:_ : _.:

) Ll"t‘i:le.dl i‘e""‘enoe c:cau,lﬁ7 “be dﬂ"’-c:c ued. between tawod and untarred sn.sal
of siwilar runnegs. when et (T‘ q.nu-(;) o : :

(d) ilflh ness o& ulotu

This nad ma"“ed_ el ec:t on. the f:i,rgt ph'zse elong;am_un bu‘i: re&tlvely
.--'l;l.”t“sle on 1:11@ :;Lcond.__ - Exe mles are. C foa, tmrad sisa 1 and i) .%.OI‘ hemp.
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f(.) Molsture

lﬂglte used 31oal wo.8 Found o have a Sll&hﬁly Steaper second ph sé'aiqp¢~f

: ﬁhen wet than when dry, but. the difference. Was well within the: ngrmal_rangéjofg if

varlat¢on betweea_31m11&r_meshes,

'(f) S“ze of mush

it mmght bave been precte; that the slopc 0¢ the ioadwelongatxon

~diagram would increase with length of mesh so as to maintain a constanﬁ

_Eeroentﬁgm elongation per unit load, ' Tests on white sisal and’ mantla mesheé
cranging from 55 o 115 am (undef a, 1oad of & 1b. - showcd only a slight .

‘tendency for the slopes 1o increasc with mesh size. ' This was probably beoause- ;
the dismeber of the twine was: freate on the larger meshws, whlch would ten& EN
to &ffﬁec their vroater lengtha_._,y : : o

:ﬁccovegx

Mo e tBQSlV' ﬂeu&urﬁnenis Were uade of the recovery Of meshes ufter

 .uhe load had been removed, but it wos noticed that white sisal meshes thmt
_hadtbeen.loﬁded_whenrweu.to_lé 1bs. recovered only sbout 204 of the total

elongation afteﬁ[l@-mins; “Several wea's'1uter; however, recoverywas foumﬁ,-" o

-~ to be: nearly. complete. rred sisal meshes yecovered only 1Qp oft their

full elongation af'ter 10 mins. . From the peoint of view of ovraet tical meagure= -

ment, 1t is thexeforo GOﬂcluded that m&mheg Cuﬂﬁ@b be reg Mrdﬂd as truly
'-eldgtlca - : : : : s . _

Elongatlon - lee characterlsﬁics

”he chaagc uf iunmth wmth tlmh followmng application of various loads ©
were recorded. For white aiszl in a we__gondltlon;. The lower curve of g, 2 -

©shows the result for a loasd of 6 Ibs., for the first 2 mins. after agplloa~'
o oootion,calthough slight elongation continued up to 6 mins. o ”%ﬁ initial - '
".'___x‘eadlnO al aerQ tlma wos mode with a 10&@ of 1b '

Tdbie flve &1iference$ in:%m. betweeﬁ_the readlﬂg thLL 3 mins., and
“those afftter'b seconds (col. A) und 20 seconds {col. B) for the range of loods

'1nvestlgqted C Thus differcnces between cols. A and B show the e]ngatxon L

occurrlnu butween TCQQL;QS bakem at.S_secondu_mnd,2O “”GOﬂQb

SR R T
o Toad b b
L (apsy) 1o @) (B
SRR 1.30 0.6
: 3 1.9 1 1,00
R 1.5:1 0.8
SRR TR D A
b B 203 1.3
SRR 1 2,3 1 1.2

IR e R 2.2 013
;20 2,101 0.9 ¢

'"Table;$f.{.Elongatidﬂ'wftim@'char&c%ériéticéfbf'whité_sisal§ ' :
’ T Difference (mm.) betwesn final reading and reading
'jfafte f_seconds'(cola A) and 20~secon&s-(colq B)n
There is oniv a sil”h 1nureasv with 1oad in fhe QmﬁunL by'whlch the seqond}:_if

aﬂd ZO bGCOﬂd reaalngs dmffer I&Om Lhut %ftem 3 mins,-' :

' ;“hble 2 gnows the sam@ dlffefemcem Duu for varlouo materlals Nlth a_;ﬁ

load of & lb. thfouuhout 3Ail_meshe§_wer u@bt@d wet
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._1 EEE&EWE Elongatlon*tmme characterlsﬁlcs for Varlous materlalsj_” ..__,_
lo&& 6 lbs _ See also ”hble 1. R e

' ihesa results show that coﬁton an& ﬁarred sxsal elmngated much mors

' :sléW1y then white sisal or hemp. The fuil dmﬁa for tarrad szsal are. Shown

Cow
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.Ch01ce of standard lo“d

Tt is cleur from the abcva data tha% uhe size of. a mﬁph can Gnly ve

 'def1nsd and meauured in o st“ndard way 1f %he applled load 15 specifleé.-f

The 1deai'would porhaps be to stretch the mesh belng m@asured ta the

"“.samﬁ degree as it iz when the net is being fished. = However, _We_do_noﬁ_kngW : R
Cof any direct measurements of the Myorking® tension in codends, but it dis o

certain to vary greatly, bath'W1thlsaze of vessel and weight of catch. Qur :
&mpr9531on is. that the true worklnﬁ tension may be rather low; certaxnly,
Imots may not boo pulled tight on a new codend until several hauls have been
made and it Soems. that tlbhtenlm5 ocours malnly'vhen tbe cateh 1s llfted

: 1nb0arda

ObserVatlon of meshes under elonéatLon—loa& test SQGWed that the change

  .afrom the first phase of elongation to the second tended ‘to codncide with . - .: ; 
L tightening of knots and feking up of slack in the mesb. this being especially
-noticeable with hesvily tarred meshes (see Fig, iG). A feature of all but

one of the materials tesfed and illustrated in Fig. 1 is that the change

'fz;from the first to second phase of elongation cccurred when a load of about
6 1b.. had been reached;  the exception being the thinmer of the two’ cotton

' .MESha (Fig. 1%) in which' the “two. phases are scercely dzstznguzsh&ble ut;

AP anythlnb, the second beging at about 5 1b. If it is wished to. mlmlmﬁse
- the influence of factors such as stiffness of twine and tightness. of knots,

f,ﬂa load of about 6 1b. would therefore seem to provide something of .a “common

'  ba sis on Whlch %o oompﬂra the size of: meuhes made of most: klnﬁg of materlqlg

 ;'ﬁlGS of various. materials (i.e. the second phase. uEOpes) merit the adoption: of _.j;
:dlfferuni standard londs for some- matevaals, on the basis that a given tension =

It may be argugd tha% difierences in the trie load-elongatlon charaoterlu» o

o would stretch them to varying degrees. | However, differential stendsrds would
. presumably have to be based on dlffefenceo in working tensions’ to which the =
S meshes: are subgected when ﬁlshlng, or on observed differences in selec%1v1ty
v for fish; ond information is scarcely adequate on these matters at present.

To any. event our experience is that such differences a8 there may be beﬁween   .“3

S mandle and szsal meshes’ (whether white or tarpred, new or used<'wet”or &ry. o

o and irrespective  of runnage)are not. enough to Wnrrant differventiol stondard

S0 loads for:these two materials, and the same is true £or hemp when newj&_fThis
~last conclusion is supporbed by Boerema's results.  Of the materials we have .

c;‘exam;na&_only cotion differs. sub;tuntmglly and in this case thickness of the -
“twine is also critical; - judging by von Brandt's results, synthetic materials '

':_may-have to- bé classed with colton 1ﬂithelr'loadwelongat¢on'characterlstlcs,."5
co It ogeems cthat it may be nﬂcessqry to postpons 2 decision on whether cotton
“and synthetics should have # different stendsrd load to other materials,. and on .

‘how o allow for thickness of these twinss) until: further evidence on the.
definition and. selactlv”ty of Miightth trawls is avallqble... MEanwhlle, At

" would appeer from Fig. 1E that o standard load.of 6 1b. would not result in ‘f”"
B too graat a &ASuortlon of cotton.msoheu comparndﬁthh those of other materlals, g

 .fif  4§§ i.1;;
[ S



o ;'“hén measuring & mesh’ canno‘t readn.ly be ignored in tarred twines and cotvton e
(see Figs 2 and Table 2), since it could possibly result in substantial

On th@, other hand Jshe leng,th of inne bhca.t a standard 1mc1 is appl:u.ed

' ':-.:_dlfferenc:eu between measurements. cbltained on' the same meshes by d:xfferent

observers. It is suggested ‘tha’t?duratwn of about 5 seconds (by ccuntn.ng) ;5
would be sufficilent for normal purposes, with perhaps an occasional check

e for 2 longez' per:.od to es”cubllsh the prqpertles of the pax‘tlcular neta TR
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Me sh measur;ar;g devzces

In Wha‘b follows 1t 'mll be ausumed tha’s When masurlng a. mesh a..

_.'_.._s“ﬁandard longltudlnal tens:t,on shall be applled for a Specii.fled time .

:'_'_(a) Handwe&ge R SERPEEE RIS :
: It is clear that thls method is- Open ’ca personal ewor ; relevant here

s 'to record for comparative purposes . the pressures normally exerted by -

~those wmembers of the Lowestcft staff who h:\ve undertaken the bu.llx of mesh

measurlng in reoent yeurs

e S:z.x people were @Ske@. to measure a mesh (double: tarred dry msal) gix . -
. times with a spring loaded wedge , without looking at -the sprlng calibration. il

. An observer noted the maxirum Load sxerte@. in ea ch “t:est The results are-

glven in: Ta’ole 3 below -

| Opevator  § Meximm lond (Toe.) KPS 1
A 75 i5 qnpi5 (5.0 5. |
B (818 BT TR T

LoD il0zjek.8fis i8kis o8k i

oo EBon 9009 19 17188 gl 1o

oo bsglibstistir o5

. Table 3. Preseurcs exerted by six members of Lc:swestoft stecf‘s’.‘
S when us:mg a wedre gaugc -

From data given in Ta.ble i§_ :md Flg. 1C for dry tarred s:.sal ‘t:hls r.-mge' .

- .of average pressures could produce sbout 2-3 mm., differences in recorded

_msh s:.ze and ra’cher more 1f applled 1;0 whs,te sisal or manlla.

:(b) Spr&ng loaded Wedge

Somc, bui: not all, of the limitati ons of a hand wedge are overcome'by"a”

" spring loaded wedge. ~Two possible causes of exror that remain are (a) that

- if the prescribed loading happens to -be exceeded, even momentarily, the. mesh

remaing at the highest reading; and (b) that it is easy to allow the mesh to-

become . "skewed" on the wedge and then to lever one side against the other when
attempting to straighten it. - In the latter case greater tensions can be

o exerted than are recorded on Lhe loading scale. © These two dlfflcult-' es are
aggravated by the fact that the mesh under test and the 10@6.111@, scale are :

"usually too far apc,rt o be we.tchec’i smml“temeously.-

A further 1m1tat10*1, howevem is that the stretchlng force on the mes.-h

3 .corr'eﬂponda.ng to any pa.rt.mular dovmmrard thrust on the wedge. depends on the :
‘material being tested.  This was found by measuring. s mesh with dowrmward loads

Cof 5, 10 and 15 1b.: on- 8 spring wedge, and: then finding the d:z.rect load neseded
Lo alongmi:e the some mesh by the same: amount, measurements. %e:mg repeated un‘c:t.l
no’ further change ocourred. - Results of pa.lred tests (A a.nd. B) are glven in:

i 'Ta'bla 4 ’oelow for d.ouble ma:n.lla and s:.sal m@shese




 fThe main dlfferenbe& axe due to- tarrlng, and lmply'thmt 2 10 1b. wedwe load for_;gﬁf

: U ff Materlal and approxxmate size of mcsh

3 BT Marnla Af . M - SJ_S&l : Slsal Sg_sal e
‘;,,Wédge_ uaed wet, whlte éused wet, whlte uqed Jry,white used,wet, tarred used drygtarred*é__f

Lgad 115 e - %g . 85 T . 90 Mile v 90 fretiipy : 90 Imne F

% (lba) R BRI 5 i T =7 X T T —————— - r—

L a3 weanfal 3 wam A B lMean;h | B Jiean | & | B | Mean
BRI S 3 D EC I ; P12 %'Mé'-livg 6 bmp 61 5%
351 d5e (150 13% | 157 15% 15% 152 ECR YA S S ACRAT T

E . . ; L ,J _. . ii : i :é. . .. ; \ ] . .‘ _. _; |

i .....m“abl_é b b, wedge

Lomwltudlnal tensions. oorre3pomdlmg to 5, lO anﬂ 15
loads for varzous mﬁterlals :

- example; may stretch an untarred mesh some 5 mm. or: 80 more: thmﬂ 1t would 1f thef
'_mﬂsh had: been tarre& (sce Fige l B Qnd G) S - o

tant stretching force on the mesh is due to the large and veriable nature.of the

oo friction between mash and gauge .
.. .slope of 1 in 8;
thrust of 10 1b. would produce a

The reagon . for thzs lack. of con31stency'beiween~downward thrust amd resulw

Thus the wedge used in:the above tests had a
CAf there was no friction between mesh and wedge a downward
a stretching force of 80 1b. on the mesh.

- fact that dowmward snd: outward forces are of the same magm&tude indicates the

marked effect of friction in reducing the mechanical & advantage of the Wedge..-

It is not surprising, therefore, that the "stickiness" of tarred twine causes a

substantial reduction in the outward force correspcndlng to the hlghar wcdge

-1oads, as apparent from mable e

. To sum.up, a sprlng~101ded wcdve, though' an lmprovement on-a hand.wedge, __f~f?-
~1s not in cur opinion-an entirely satisfactory method of mcasurlng

a mesh.

-":belleve that if the highest degree of accuracy ond uniformity is d651red a
'_'devlce capable of exertlng a d&recﬁ 1ongmtudlnal Len51on 18 esseﬁtlal :

_(«:_:)'

_"*thé me suring jaws
Corigidly, but the other jaw D is inOted ﬂt
- lying elang the left hand main arm.

g Dlreot ten81on devzce¢' -

Provided such s device iz cepable of epplying & constant tension for a.

' prescrlbed period, 1t does not seem necessary to standardise the particular:

design of instrument. — This can be left {o.choloe, depending on factors such e
as (a) whether the instrument can easily be used. single-handed and under
difficult conditions ~ e.g. on board ship (b) proximity of mesh scale and .

- loading mark, if such is employed, (c) whether the mesh scale is maunlfled énd
_'aa811y'v1slble, (d) Whether the device is robust and cheap to make.

:satisfle$ to a reascnable degree- the shove requirements;
. attached to- some coples of this report.
to thls phetograph is as follows.: '

desired force up to about 10 l1b.

An<1nstrnment has been.develqpe& rucently by us which 1t is thought S
a photograph of it is

The device consists Of d‘palr of main arms. (A) glvoted ut (?) t& Whlch
C'and D are attached. f%e right hand jew ¢ is fixed

T and extended to form a p01ntor ¥
Lhis plvoted Jaw is held against a stop
H by a spring G which can be adjusted by the threaded rod J to exert.any -~ .
«The size of mesh is read from the position

. of pointer F. on a scale carried by quadrent K attached to the right hand mﬂin’ '

axt,

In this particdlaf model: the scale has a range of 50 to 120 mm, and a

:_ magnification of 1% times, but by decreasing the digtance of  the jaws beyond -
~pivot B, greater scale magnification can be obtained if a smaller range is'

" inserted in the mesh in the closed position.

.ﬂthe photbograph.

'acceptable (as, for examplej in routlra m@aaarhab at pO”tS)

In usc, the xppﬂratus is h@ld‘Qb ohOWﬂ.lﬂ the photograph and the J&WS
The fingertips grip a- rail
running  below snd parailel to the lef't hand main exm which is not visible in-
- The main arms are then brought together by closing the hand,

 'unt1l tbe 1ong1tudxna1 ubnalon-exerteu on. the mﬁsh is. Just sufilczenﬁ to bbgln [:”

R ".'5“’._- - g

The U

We

A_brief ﬁesgripﬁion;3with~reference .



"'S“to pull the ylvoted Jaw D any Izom 1t8 stqp.f Th@t thls hus happened 1sf RN
U shown very sensitively by movement of the pointer F. . To obtain'the mesh 1 ¢
o l'slze the hand is clenched until the ‘end- of the pOlnter has moved sllghtly'ﬁ“”""'
. ;5 _to a marm at the extreme end of the left hand main arm-adjacent: to the
oscale. s Intthis position the. poaner F records the reading of “the' mesh

" ffjunder a tension determined by the adjustment of spring G.. - Strictly, Ji,'llé"""""""E ;

tension needed 3ust to move the pointer veries with the- anmla to which the

.;f Jaws are opened; however, by setting the spring with the. jaws half: qpen '
“the effsctive’ tenalan 18 reduced by Zﬁ_when the jews are fully shut and..

increased’ by S Wheﬁ fully opon.__ On a load of 6 1be_ﬁh;s_yargmtion ;S_

'”* fnegl1éable

Lo obtaan an 1dea of the true accuracy of thls wnsﬁrument & stretched f

fimssh‘was measured. repeaﬁe&ly by several’ observers with the adjustable: SPrmng@'i*” 
cosetat a tension of 3. kllo (62 Ib.). | The gauge was removed and reinserted. i

- ~between sach’ meagurenent. - Provided the Jaws w7ways rested on the same side

.:_f  of " the ¥mot measurcments @iffered by less than 0.5 mm;  if they lodged on.f~""
o the epposite side. on' the knot the readings were 3 mm..lesa but wgaln ;

'*“con513uent Wlthla tbﬁmbelVbS to WluhlP 0. 5 mm,_;:

As a nractacal t&oﬁ of the cempﬂrablllty of measuremsnhs m&de by hané

. ;.wedge ard the above device (3 kilo load), 46 meshes (double tarred sisal,

cwet) were measured by both methods; .. for 23 of them the spring gouge was. used
S first, and in tbe other 23 the hand wedge, to avoid bias through’ sﬁretchlmg
of the mesh, . The trawl was stowed against the rail of a trawler and the
~hand wedge was used by one of the Ministry's 'Inspectors who carries out’

-';”rout;me mesh measurement and enforcement duties. ' The dlffercnce betWBOﬂ R
o oothe averages of the two sets . of roadlnas was, Jusﬁ under L mm., the spring -~ o
._'Gauge glving the hlgher vaiue. _;- ,_. . SR : -7:*”-' ST

3 As & furthgr test 2 serles of mgahes wers: selectcd Whlcb were in the
~oregion of 75 mm,, end mQuSUTPd by the- spring gavge. after applying the load’
for 5 secondsa-f The EﬁspeCuor was then asksd to-test the some mc&hes :

 g}w1Eh the parsllel-sided’ 75 mm, enforBément . gauge used’ in the UK., and. a '”'_. v
- note made of Whether sach’ me sh wa.s passe& or ﬁaxled o The result was as

”-;follows uﬁ _}ﬁ' L “~_f:'_ SIRTERES

Mbsa glze: (ma ): H;= '~ BT R T e

by 6% 1b. gavge 6970 T 7273 T4 7576 7777879 80 -
Failed 3oy iy e T
Passgd _5_ -: :: r:'f . _ '; : .ff:2'?_~ .5‘ 30 25352 :'1   f7'

"fﬁwkere i &ood agreemﬁzt between the two methods of” testxng the meahesg and

': glt seems that the spring gauge. would De practzcable for enforcemeﬁt tesﬁs e
'.as Well as. for mﬁsh neasurlnw,'_--j : SRR : ®

: Conclusions.-

o) From an mﬂyeutlgatlon of the 1oad~oloncatlon charactexlsts of meshes 1ﬁ. ’

is suggested that a load of .about 6% lb. (3 kilo) applied’ 1ong1tua1nally to’
a mesh for zbout 5 seconds Wouid.prov1de a ' reasonably consistont basis for.
. measurement of all the sisal, manlla and hemp nets normallv uued for deapn
oo sea trawls,..and, provzslomally, for: catton nets also, .

2) A loed of thls amaunu is w&th@n the range of tensmons eyorﬁed by'member37   o

'-O¢ the Lowestoft staff ualng a hand wedoe gauge.__-

".3) The farce wzth wnlch a mﬁsh is utretched by 1n“eft1ng a sprlnw loaded

~wedge gauge with a ﬂlvenjpressq1e 1s deoeadent quﬂ tne matuzzal of thch

.::__tha nesh,la made&-

o #) It is concluded that a bauge capable of exertlnb a dlr@Cb 1on51tud1nal

”.” -Stretch1nb foree  should be- used it the mazlmum &evrea of accurmqy and
 chompafab1l1uy-1b d631red,_}' : : :

'_f[fﬁ) A.d¢rect~ten51on sauoes developed rcceni Y'&t LowesﬁoftSfiSﬂd§SGribé@.fffq_-3“
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"Addeﬁdﬁm
A descrlptloﬂ of the tWIﬂbS concerned xn élb. 1 15 as follcws,

N-Manllai_-3125 yds /lb.} 3~p1y
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