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C The object of the present messurements was to examine the influence
of %wo alterations in the design of the German hsrring botbonm trawl*
"nete Thnese alteratlons consisted of
1) "Siverkrib" wing doors used instead of the usual Qttermbe&rds,
and
2) a net bag made of particularly thin Perlon twine in%t@ad'of-aﬁ'~
bag made of ususl Manila net twines. ' '

For the purpose of comparabtive msasurements four different typeS o
¢f fishing gear were designed: o

As Usual other bhoards with the usual net bag made of Menila
- net twine. _
Be Usual other boards wifth net bag made of thin Perlon twines
Ce "SUberkriub"-wing doors with the usual net bvag made of
Manila net twine.
De "glberkribY-wing doors with net bag made of thin Perlon
net twine, o

[

The adjustment of the gears ice. the lengths of the bridles o
{20 fathoms ), legs (12 fathoms), auxiliary headlines and conneutlvm .
legs as well as the size and adjustment of the kites (0,8 x 1,2 m), =
was the same for the four types of fishing gear. ' '

The two net bags made of Manlila and Perlon with ground rope of

160 feet in length had been made by the same firm in exacily the
Cosame way and differed only by the material and diameters of the _

net twines. Only the diameter is of interest here. The following

table shows the differences.

Net section Manila net twine Perion net twine
2 mm mm
Herring wing Aol 1,8
Herring sguare 344 240
I 4+ IT Pint 3,4 1,8
Herring Belly 343 1,8
"Haschenstiick® {piece
between belly and
funnel) . 5,7 240
Herring funnel 3.5 250 :
Herring cod end 3441 double L 2403 slngle.

‘Iable 1: Diameter of the net twines used for the comparative nets. ..



iud
Thünen


eoa
_ A Smaller dlamet ol Gf the net- tw1nn effects a more favourable
relation between the mesh-opening on. the one side and the net
coonwine and- knots on ‘the other slde and thus a reductilon of #ne_
I“drag..~ _ s _ - 5 o

. The usual otter boards used for the experiments were plain boards
in tqe size of 1,3% x 3,30 n = 4,4 squ.mtrs. The "SlUberkrib"-wing
-doors, howWever, . werﬂ conyeg boaris {radius of the curva+ure iBﬁO mm)
- dn the size Of 1,30 X 3,00 m = 3,9 squ.mtrs.

o Wnereas the usual oftter boards run along the bottom of the sea
o with their long esdge finding tnere considerable resistance and

. even guidance, the "Siberkrib®-wing doors run over the grouand e
-with their short edge and encounter there a much smaller f&SLSfdﬁces_-
- Qwing to their 1@51gn, they perform with equal 1ift a smaller drag
then the usual wing doors.

It should be examined by the measurements, how far these dlueram-?

“_tlons take effect.

The existing 27 series of measurements were obtained during the B
third voyage of the fisheries research vessel ANTON DOHRN in Sep=- .
tember 1955 in the Norih Sea. The following measuring 1nsbrumentg

o were useds :

a) Dynanome ter for measuring the load of the warp aboard
immediately behind the towing hook. Tusse m@agurementS'
refer to the drag of the whole fishiug gsar,

b) Dynamcmeters for measuring the load on the bridles imme—
diately behind the otter boards. Thesse measurements
measure tae drag of the net bag including the kites,
bridles, legs, auxiliary head lines, connective legs and -
Danlenos, :

Special log for measuring ithe speed of the vessel.

Attack-angle meter for measuring the angle of attack of .
the otter boards. '

Q .
T S

ol

e) BEcho sounder for measuring the opening-height of the
fishing gear.

Moreover, the revelution figure 0f the propellsr and the stesm-
content of the cylinders with constant pressure of the beller
were measured.

- As the existing measurenents were ouly a secondary subject of the .
- voyage which was principally dealing with herring research 1t was
scarcely possible to carry out comparative measurements under . -




-- @€§£01¢ é%ﬁebldf”ébndiﬁlons;ﬁin ﬁlaﬁe of that the . meaSUIemenfS”"""”
- were mainly made at the fishing stations which interrupted the-

"voyage anyhow. Therefore, the changing exterior conditions as
~depths of water, wind, motion of the sea, possible currenis in
- the depths, and course of the vessel are the reasons for the

o comparatively varying measured values. The combined effect of thoseﬂ“:
“ ressons cannot be analyzed here. In place of that, average: values

&hall be promulgated and discussed.

- Te Angle of attack of the otter boards.

: The angles of attack mentioned in the following table Weré fouﬁd1 :'”

 during the measurements made with the four types of fishing gear3\fff}
in questlona The variations are not Gnly caused by the mnf]uemguu-

of the varying net bags, but there exists also a difference in == -
the adjustment of the otter boards between Type A and B. Hore_ ;“'

- :details are of no importance for further discussion.

| Type of fishing Angle of attack For one trawl board

degree Lift Drag
t 4
A. Usual ottexr boards: .
Manila net bag ?25-28 0,840, 91 05 41=0,51
Be Usual otter boards; 1922 0,65=0,75 0200, 52

Perlon net bag

. R wme e e e e me e o s R emr mem mR Gm e e me sm sae maa e s owb emn mmm o on sw -

Os "SlUberkrib"-wing
door; 2228 0,87-0,85 03310540
JManila neb bag L L e e e e e e e
De "Siberkrib"-wing .
doors 23-28 0,87-0,85 0, 32=0,40
Perlon net bag

Tabi@ 2: Measured angles of attack and theoretical values of ilft
“and drag of the trawl boards at a towing speed of 3,7 knots. .

. The figures for the 1ift and drag at a ftowing speed of 3,7 knots
- are inserted into the table beside the corresponding flgures of
the measured angles of attack. These computed values do not in-
clude the add1t¢ona1 forces of 1ift anddrag which develop par-

C$icularly with the usual wing doors (A and B) when they rush over_f.ff

“the bottom of the sea. They refer only to the influence of the
water. Therefore they are smaller than they should be ancord¢ng
- %0 the actual conditions. Among the figures of the 1ifts, only
Type B strikes as being somewhat smaller. The drags referred b0

- the water are of equal order of size for all four types of fishing*ﬂn

1 gear. However, it may not be concluded, that the reduction in the .



- drag intended by the use of Juberkrib-wing doors cannot be reached..
oo The aotually found differences in the drags of the two investigated
.'Jﬂftypes of wing doors (sse Table 5), as will still be shown, are in o
... the present. case’ only due to the varylng frlctlon at the bottom of AR

'-.'the sea, o : : _ _ . : I

':As 1ndzcafed by tnﬂ-followang table, the optimum of the angle oﬁ_-ff?f;

T~,atback for the: two types of boards is 1o be found in varylng

-"Siiberkrﬁb".wwing door - :  Usual otter board' ._
- cangle of - ulift - drag - angle of - lift drag_.

Cattack 0 attack oL
t t degree 4 : t_ o

0,96. 0,07 24,6 0,83 ..-_0;39'f'  ’f 

1506 0,11 34,7 C 1g06 0474

1,11 0,17 37,7 1909 o84

0,86 0,21 57,9 0,73 0,58

39,9 0,68 0458

¢ Area of the optimum angles of attack for the two dlfferent_<f 

types of trawl boards including the theoretical. values for_f;_

1ift and drag at a towing speed of 3,7 xnots@_

%

| .The usual otter boards were in case A within the optimum. rdnge;"'”

' E.Nhere there exlsts at Lirst a great 1ift as compared with a drag -
that is not yet sc great. In case B the 1ift did not reach the  1 31 <

~actual maximum value, but the drag was then still smallere

The "3tberkrib-wing doors, however, had in the above mﬂﬂtloned

. peasurements too great angles of attack, at which the lift de—-'“

creases already, whereas the drag continuously increases. Since:

.0 it was impossible to re-arrange the deficient adjustment of'the" ' ;;
. wing doors, which was responsible for that, aboard the vassel,._r#

 one had to renounce to an opbimum utilization of the M%mllvr drag
Vcbaraeverls+ic for that- Jype of boardss _

“2'IIe.Openingmheight of the gear,

. The. Iollowzng table shows the average values 0f the helght of
Loothe epenzng agoertazned for the four Varyxng types of flbﬂing
':ﬁ”@‘}re _ _
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4. Usual otter boards;  '
. Manila net bag 4,0 8;5 1450
L By Tsual otter boards; 40 5 o .
L ; i : # §

'Perlon net bag

Ceo “Saberkrub"mwlng R . -
- doorsy 3.5 o 8y0 13,5
Manila net bag ' - '

'mm—a_mmmwmmmmmw—emw“ummmmmmmmmm

.' D.o “ Sﬁb@rkfdh "_wa lng . :
- doorsy _ ' 445 855 12:5
Perlon net bag '
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:-_Tabl@ 43 Average values of the heights of apertures measar@d for- f

the four types of flshlng gears’

The table shows no striking differences betwesen the types of
~ fishing gear to be compared. The existing differences can be ex-~

'i_plained oy the varying exterior conditions. As it was not deslred_: i

- to change the trim of the fishing gear for the purpose of the. S
- intended comparisons, the result meebs: fairly the intentions the
-experzment. : : : R

EIIQ Drag 0f the fishing gears and their paris.

-As mentioned above, the drag of the whole fishing gear was measured
. immediately behind the towing hook and simultaneously the partlﬂular
~drag of the net bag including bridles, Danlenos, legs, auxiliary

- headlines and kites immediately behind the trawl boards below Wdter.% ﬁ

- By computing the difference between the two values it is possible to
investigate up to what degree the two sections of the fishing gear
participate in the drag of the whole fishing gear. As the lengths
of the warps did not considerably differ and the bridles, legs,

o Danlenos, auxiliary headlines and kites were always kepd in equal-
- sizes and adjustment, the obtained differences in the drag resulted

. from the trawl voards or net bags, which are under discussion here.:-;f

: - The following table gives below the average values mesasured for:
slightly varying towing speeds comparative values (underlinew),.g
which were oanverted to a uniform towing speed of 3,7 knots. =

(Table 5, see page 6) |

In spite of the mentioned varying exterior conditions and the o

- limited exactness of the measuring methods the above survey of

- average values indicates clearly the eXch+ed tendency. When u31ng* 

the newly to be tried parts of flshlng sear (Perlon net or “Suber~;1f ﬁ

 'krum”mW1ng doors) the drag of the ;1sa1ng gear decreases at . equal:

“towing speed andthus, of course, also the required performance of

" the engine. Mor@ovar, the share of the two dlSCuSSed sactlems of - -[5f£f
the fishing gear 1 in the to+al drag ws erylng» : e



Drag

‘mype of . towing Revo-  Contents = Total 'Trawlwf;Neﬁ'bég:_'“'f”,
o fishing - speed . lution - of .t - Dboard ~plus lires,
“ogear. .. knots of pro- . Cylinder .~ plus . Danlenos. ~
oo peller o % . warp. plus kite o
Cooper T o t. R TR
o minute - SRR
A. Usuzl otter 5,6 986 60 U By4 1,8 46
o beardsy o 2 e T L e
S Manila net 3’7 | 6:8° 1,9 | 459 |
B sl oteer 3,7 84 55 6,4 2,8 | 4o
~ 7 Thoardsy 0 - an " w W
- Perlon net ' - T ' —
0. tsdberkribt 3,6 83 5T 6,1 (0,9)  (4,6)
oo Wing Aoorss L o o T
TahaTey o7 - ot (L1 (5,9)
Ds "Siberkribt 3,7 80 52 - 5,7 1,2 4,5
wing 4oors; 4 W 1 ' n " [
?erlon net _ : R A S

S Ce MSUberkriip®

iTable oF Average values and comparative values of the drags found

for the four varying types of fishing gear. The values: puti-i*

into () are single measurements at a total drag of 5,5 .

Type of . drag at  Difference Difference leference";];
- fishing gear - 3,7 knots % % t %t %  ﬁ.

.'.A§ Usual otter
~ boardsy
NManila net

Be Usual otter
: boards;
Perlon net

wing doors;
- Manila net

DNe YSlberkriph
© wing doorss.
FPerlon net
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Table 63 Differsnces in the drag of the several tYP&S-Qf fishing'5:
A gear bd51ng on the taken measurement IR e

o ﬁnea comparing the two extreme Types A and D an avarage aav& o of;'

16 % of the drag was reached. That would mean, for instance *baty'ff?f
Ej ugling the pame engine power. the fishing gear Type ¢ wgala el o
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~performing a speed of 3,7 knots. Thus the towing speed could be.
“dncreased by about 8 % w1thou+ any additional expenses, although

codincthe case inc questlon the saving of drag is not yet the optlmum

 ?]&1%31nab1e result because of the unfavourable angle OP atﬁack of
rthe “Suberkrub“~w1ng &oorsp_ :

-3@me follow1ng averdge valueq indicate ﬁhe share of the whole drdg
for the %wo seperately measured sectloms of the fzshlﬂg gear,_-p

'3 Type Qf fz&hlng ' Warps and trawl Brldles, Danlenos, 1egs,_]7-fff
gear - ~ boeards ~auxiliary headlines,
ST S kites and net bag .

g% . . 72%'

&£

LR _ .(52)% - (62)%_
G.. : 16 )% 84 )%
D 21 % 79 %

. Tab?e 7: Percentage share in the total drag of the mentloned
- ' sections of the gear. () separate measurements.

It -is no doub% desirable that the lifting Gevice has the mogt S
posgible small share as compared with the net bag which is 1rdlspens~{ 

c -able for the fishing operation. Also in the above comparison the:

fishing gear Type D is obviously more efflclent than the types A
and Bo : . _

B  .IVe Catching ablllty.

“No d;ffmrence in the eatchlng ability of the several types of

. fishing gear could be proved by the measurements under discussion. -

- According to the general opinion among fishery circles, the flnermﬂ'fh
‘Perlon net is by no means supposed to be less efficient, but . e

Sowing to its smaller swell it should operate even betber %han the REEE

usual Manila net. A judgement as to whetherthat suggestion- is. R

righty, can not yet be made, because the existing material lS 1nm -

- suffzelente

:_ By using the investigated methods for decreasing the drag'(bydrowfﬁf  5
dynamically favourably designed trawl boards and finer net twines) '

'j_ it might be possible to increase the fishing power and prcfitablemnﬁ_f
- nesg of a specific trawler by increasing the towing speed or by .

- employing a larger fishing gear with the same engine power,



