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Fundamental Studies on the Phenomena of
Sticks in Gill-netting (IV)

The tension of neighbouring legs on sticking in mesh

Katsuaki NasaiMoro

Abstract

The tension of the thread of a gill-net in its operation is a very important
factor in designing a fishing net. The author analyzed the relation between the
tension of the legs of a mesh and the dynamic force of the fish as it strikes
the net, considering the slopes and the tensions of the neighbouring legs.

The tension (N,4) and slope (®,4) of the leg of the mesh were obtained theo-
retically from the following formulae,
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T ; tension of the legs of the mesh in which the fish is stuck,

W ; body weight of the fish,

F ; dynamic force of the fish,

N,4; tension of the side legs of the mesh,

Npg; tension of the longitudinal legs of the mesh,

b ; half of the breadth of the fish measured at the place where the mesh

encircled it,

8, ; distance between the skin of the fish and knot of the net,
and 2, =Npg/N 4, ky=sin®4/8in Pp, ky=F/W, ky=T/W.

The coefficients of %, and %, were decided by experiment, and %, was
estimated from the elongation of the legs of the mesh in which the fish was
stuck. When the weight of the fish and its breadth were known, the tension and
the slope of the legs could be estimated by the value of ,.

For exmaple, the condition of Pink Salmon (weight 1.13 Kg) was calculated
in this way (cf. Fig. 3 and Fig. 4). Although the position of the fish effects
the tension and slope of these legs, the author considered only maximum possible
force in these calculations. The tension load in the leg-thread was about 1/4 of
the weight of the fish and the slope was about 40°-50°.
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IR - IBIMOBAMGIC OV TOERMBIER S < R HE - KEDD, HADP k> T
D, BECE S THME - 80K - EEOO0P RRITE, &5, BHORY ORI 5RNS
HORBeHHE, BHECONTHMABE LT3, 27, T - 84 1297 - < 2058
BERPICRE L TROMMORGESRTH L) bILFHTRIV T ERBMLT 3. FIETR
CORNMORGESROIOBMBER X CHBTIBRLEA LN, BARRIL, HATEL
DICEATO, »5OIRAOEBROBENCHRELL QS L LHVEEL 25, FHRMBO
BOTRBEEDORDRIEL L ZOBOMBENZHET S L L 2R AN, FRETRY S - w208
FIRGI R LT R OREEDBE BT 5310, MOMRIcE Lz THES2 5 120 I REDIER
7, BBEOES, BET3HOERS, 2 ARSOEEREMOBRIC OV THER M2 RA 12
FRICA B I3 b RIAEIENE 2 15 - 1EBE X KR BRI, EREESRICR  B
T3,

# ® F &

FRAEF I 12 ADWHESHIC X - THREOTRE Fig. 1 0L BT bDEERLND, LD
W DR E RS & C MBS T 3 BB & OAHBIR % 77 L2 D3 Fig. 2 Thb. BRI
T, WEEHBAMEOHE DITERAR 04 Op BBENOBEHL T4, Tp BETHEHE
N4, Np, 2 OMORREAKE? o B, MEMOMIAES Q4 Qp & Tiuf, BEAMENL LA
BT 5 RIES & OBIEIR FRER (1), ) RTFRIN5, ' :

T4Co8Q,=N,Cos®, -Sina (N
TpCosQp=NpCosPp:.Sinp (2)
L TROWKESIC S - TRECAH F BERT 3 L&A NE, N B) AMRELT 3,
F=4(NAS“1¢A+NBSID.¢B) (3)

REOTLE L BEEMNE D TAE 04, 05 RAGRE LR & OMIRE S4, Sp, ROKTE %214
AkE LTEAEM? b EMi% a ET0ul, ¥7 - e 2OBATIREE - ERIOK b/a 12
& DEMTR 3, BEIMAMEETIX a=2b £ 23O TELMIIE (1), (6) XD L > ic@iT 3,

CosQq=2 ,/sb_A , )
Cos Q= | 2. )

REPHEBICRGINIFTIZBEEOREEN Ty, Tp RENEFNZ L 2) T LR T LMK

Fig. 1. Form of the net-mesh when a fish is stuck in it
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Fig. 2. Tlustrations of the relationship between the tension and the slbpe of the legs of

(A) (B)

the mesh in which the fish is stuck and the ones of neighbouring mesh
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Np;
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front view, B ; explanatory side view

tension of the longitudinal leg of a mesh neighboring the one in
which a fish is stuck

tension of the side leg of a mesh neighboring the one in which the
fish is stuck

tension of the lonitudinal leg of a mesh in which the fish is stuck
tension of the side leg of a mesh in which the fish is stuck

half of the breadth of the fish measured where the mesh encricles it
half of the height of the fish measured where the mesh encircles it
distance between the back skin of the fish and the knot of the net
distance between the side skin of the fish and the knot of the net
angle of the webbing hang (vertical axis)

angle of the webbing hang (horizontal axis)

slope of the longitudinal leg of a mesh neighbouring the one in which
the fish is stuck

slope of the side leg of a mesh neighbouring the one in which the fish
is stuck

open angle of the longitudinal leg of a mesh in which the fish is stuck
open angle of the side leg of a mesh in which the fish is stuck

BB END, o B OREMRIX (6) RD LDz 3,
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3Sina =4 Sin g (6)
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COS¢B=TB“ ®)
(M, 8 KEEHTHhL 7). 8) N5,
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Sln¢A= /_'NAZ—TZTA‘/NA (7)
Sin@p =10 /WN i aS:/NB @)
Eéﬁalcﬂ%&a‘awaﬂﬁtwg?%ﬁ Dy, Pp it (9) RO L3 ET S,
Sindg =k, Sin®, %)

F1, BEBBEET IR Ny, Np i2BORER, BHOMISICE - THET 3 8HETI
ROXIZBNTERNTHS 5,

Np=Fky Ny (10)
9), 10) K% (3) RitfRATHIIRAMBE LN S,
F=4N,Sin®, (1+kk,) 1y
7) X% (11) RICRKA LU Ny 220 TEE TS 12) R¥B s 3,
Ny=t J(—F Y i1007254 12
4 T/(1+k,k,) b (12)

—7, REBAORN T, REESCE > TRECERT A F BENETNEECKHAITS EEAS
NE5DT, RADI I KB CEMBHKZTHS 50
Fehk,W (13)
T=k W (14)
(13), (14) X% (12) K2 RATHIL (15) ApFon L I

2 S
100 (k, W)z 24 15
Na= {(F2) + 1002 5 (15)

BEHCBET 2R 6 CREXAEIRTEE By ko ks ke BERADKE, BEBMLOKE, &
R EREE S OBBREINE, BROICRD L EBHESTH S 5, AOBRBHMOKIEIRFEE
DKRE3I»HFRMFS, Tz, ABEE IR OHBRRFERBLROBEREELEA OIS, EX
kIZBEE OHA DRI PAKOMA LD 5, T ks IADES L o HEHKS, 2 TERY
IZER Ry b 2RODNE, COBRACHEXAER (15) Ao WERHEA L2 TH S,

EME AHORRE

1 5 &

BARCBELTOIREBTEETII LM - E3ET LY, S OEEE2#IDT, ¢
i3 100cm X 100cm D#E:CHA 3.5cm, HEE 0.7mm D7 i 5 o E&E@eiaE 4L, 725 %
VX S CEEICE - R R Uiz COBDHID HIT Poly-uletan CIES N TV 2 ERIDY v =
% B RIAAR O E TH LIAAIES 100g~500g 3T 5 RESICHE L, Sindy Sin®p 2REL
Tk 2RO, 212, b RERD L D iR 1282 Y, RLOPBRFBEGHS ., EHRCEL
R BT 2B LS Ny, N’ i2BiES1 Ny, N il%ﬂ%'nbb{?ﬂ?‘é tEALNZIOTIE
RBEZHACEHILT, Z20k% k & LTRDI,

2 & =R
BE U2 Sin®4, Sin®Pp Dffi%e Table 1 it7K T, SinP4, SinPp OMANEIIBOE 24, @
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BEZict - TEAINDY, FESHEMTIVITHERCK R 2 ) —EREGESL B %2R,
54T by OERMETE - THBILT 20505 4 BITRFTEIRX & I3ITEE 0.65 1225, 317,
7 Ny, Ng’ Ofi% Table 2 T3, BEERE (B PRELZISBELZINTIZEEN
KHAL, ZOBEIBOEIBICE - BT, ZTOW bk REK—EEZH ZOMHIZ
1.06 iT7s 3,

Table 1. Values of Sin @4, Sin 5 and %, under various loads

Load (g) Sind 4 Sin®j Ry = :;:Zj
100 0.475 0.515 1.09
200 0.520 0.556 1.07
300 0.563 0.588 1.05
400 0.585 0.609 1.04
500 0.800 0.630 1.05

Table 2. Tension of two legs and %; values

Moving distance Tension of two legs Ny’
ky =
(mm) N4 (g) | Ny (g) N4g
5.0 68 42 0.67
7.5 112 70 0.63
10.0 144 94 - 0.65
12.5 180 125 0.69
15.0 210 138 0.66
® it

fath R kR ORISR TR OERTITIIE L Zh, By - < XDHADHETIR
# lmm BEICE S, B by kb ZERTENRFN 1.06, 0.65 225 &S0, T2, B
By WRURD, LB Spekhic JAUTRBBE ORDMIEDL 5 1/2~1/6 DEICZ 3 L LB TFRIN
2, INBH% (15) ARKATE L Lty - T, BEADKE, 16 FBETAOEESHNE, M
BHE ks OEELRT O, ks OEMVEZNIHRARHEENRZ THS 5, COBREAVTEKE
1.16kg O# 57 b= X ((KE 46.2cm) HEA 106mm OFBEEUIIHECONTERAS &, BER
H (Na) & ks OBERIT Fig. 3, T Z20OROHOEIAE (D4) 13 Fig. 4 IWTRTLIRIH, B
BANEBEICHPIL, ks ORI - TIHIZERMITKEL 25, 372, HAARR ks OHEMIC
S THERAYIZL KR 2 ), ka DEMBDIVEREZAERTT, O &b b HEOBEER,c X
o> THIEEICERTAAEOAVEBLZ) 3 L ENFRING, KB, /P Okhic Lhifdh
o ADB A DRI PRABERE S TH RS> THESD, ¥ - 220 &5 2HEHOATIK
BEEFUL VB TFHEING, AOESHADOMEBEIC L - THERIIZRZ 22, AVYREL IR L
VRS UBA I BRO 2 RE L, TNAKROELEL TREDICLZLEBALGNS, ET
TERDRRRICER T ki=1 & UTRHET 5 & IR IZ3 250g~350g ((KED#11/4) wizh, F
IR AR 40 BE~60 BEIZ 2 5, ADOWKIENN TRENOBE»ERFTRECZ 7L, Lo
T & RAEKESNC S > TROORBEML HED 2H 5 KBIBE~DIERAIR B 38 THIH it
Trieh, ZAREETIRERABEIRIZS L5 L EMEEIN, THFEREORKRE G
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Fig. 3. Tension cruves against %, in the various values of %,, calculated for Pink
Salmon (body weight 1.13 kg).
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Fig. 4. Slope angles against %, in the various values of %,, calculated for Pink
slamon (body weight 1.13 kg)

BTH3LETALI. BEMWNHEL 22 L URADBEEVOKELS/H A 2 b BRH» 5 IR
AR KA 23D, REOEEBXENSEL > TERARKESEETIOTLOBERNIZI» S Tk
ERICHET S L irEE» L, 37, EROBRECRERFBSCI-TIORERNLD XA
K ZoTHRBIDEEALNGD, ZNTLHAOCHAOHEREL Y bR 3biMILEELEDR
ADT, FHRMEMOBECOCTRRIZEREZVEDERTRNTHS S5,

] 3

B 2 AHBBEEUIBED OBEE T OBREDOHMIER L, BEIEL »2AKDIERSN, BE
BOMBRA, Ch BETIHORYAESORERMBRO IR0 BT 24T, ROEESE
W, ROME~DER A% F, BEBRMOENY2 T, BERMLOEKEDYESDOEIR b RAKRE
L DRRE Sa4 LTS, BEBRBETIHES (N4, HOBEXAE (8,) RERHICE
hENKRRCREN S,
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1 kW S
Ny= ,/_.L— 100(k, W)2 24
474 (1+k,k,)+ W)

®, = Cos™? 5_@
2N,
T LT ky=Np/Ny, hy=Sin®@p/Sind,, ky=F/W, k=T/W, (A& 1.66kg D% 57 b= ZHpEL
106mm OFICEE LRIV TRA S L, BHET 2 HOBMIMEED 174, 2 AEIT 40°~60°
5. MEMNSL 25 EERHICIIBIENR KA 230, ABORSIXEMERAREETS
DTLORI Y H 5 TREBCHEENRSZCOTI L KRNVVETH 3,
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