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Field Surveymfor%SiILation Study:

Introduction .. -
. The ;deposilion of.soil materials inLo navigalion
~channels by siltalion is caused by Lhe process of
LAUR R ovan o L e s e . :

Atranquntation;and_deposiLion of fine cohesive sediments,
M I E S A S R R :

which are suspended in rivers or eroded from the botltom
surface through some action. Therefore, it is imporlant to

B

investigale Lhe mechanism LhalL causes Lhe erosion, Lransport and

deposition of fine particles and Lo observe Lhe Lides, waves

and. current conditions as external forces that determine Lhe
behavior of bolLtom sediment and iLs properties.

Ty



Acquisition of field survey data
The structure of siltation at a river's estuary.is as
follows,
As soil materials are carried"dbwnstréam'b&hréiﬂ
sand partidléé 6f'5‘l£éé;jé;ﬁin

waler from mountainous areas,

size setile on the river bed auickly. However., silt or clay

! Voo

of a small grain diameter do not sellle eésify.and‘ﬁré“‘ B
carried downstreanm. The color of rivers in Sdutheﬁst;xsﬁah
countries and China.is vellowish due Lo the lhfge.améhhihaf
fine soil particles.that are contained in Lhe'fivérﬂQd@éb:
The soil materials which are carried downslream by river
water gradually settle on the river bollom as ils flaw
velocity slows down in iLs lower reaches. In the rainy
season, when there is a large amount of water flow discharge,
the flow velocity of the river increases, and soil materials
deposited on the river's bottom are eroded and transported
downsiream. They then flow out to the estuary or into tLhe
sea.

Due to their fine grain size, the suspended soil
materials that are carried downstream in this way settle very
slowly and for the most part they do not settle at all.

However, when the river water comes into contacl with sea

water in the estuvary, the suspended materials aclL changes

slightly different. In fresh river water, fine pariicles of

soil materials are suspended independently due tc tLhe



.force: (Van.der :Waals force) that acts on them. In the sea,

L

xohoweVGB,hthpsefpanticles form flocs as a result of the
réttfﬁciive;fonce-a;ons particles caused by positively charzed
-ions ;contained 'in sea water. Though these flocs are very
;softﬁ;thainutotal diahéLer increases as they stick Lo each
other and thqir~§ettling,velocity increases. As a result of
the;above-meﬁiioned behavior, fine suspended particles settle
ontthe«bottom in ‘the estuarine area. Sediments thus settled
on;nauigation=ch$nnels_and mooring basins in harbors are
cgngolidate#‘and hardened-wiLh the passage of tLime. Such
deposited .sediment can obstruct ship ﬁavigation-and the
function of.the pori. - This phenomenon is called "sjltation”.
The phenomenon:of,Large quantities of soil materials being
carried downséream and settling in estuarine areas cannot be
avbidéd-unIQSS_the supply source of the soil materials is
removed. Ingenious devices that prevent soil materials from
"obstructing sﬁip navigation and the functions of poris are
important in fighting siltation.

| When considering the problem of siltation and measures
to be taken to solve it, it is very important toc obtain
Eaécurate knowledge of Lhe mechanisms that are involved in the
eéosion. Lraﬁsportation and deposilion of sediment materials.
19.9?d9#,t9_§léfif? the mechanism of siltation, it is

neééssahf to obtain data on natural conditions, topographical



conditions, soil properties and Lhe local sedimentation. By
simultaneously measuring naturél conditions and ‘the siltation
volume during representative periods, il 'is pOSSih]e»t07}"
discover the mechanism of siltalion in detail ‘and to estimate
the annual siltation volume by using ‘the relevant istatistics
concerning natural conditions throughout the year. -
Furthermore, an understanding of the mechanism of siltation
is important for the seleclion of measures to be taken Lo -
prevent deposition and for estimating the siltation volume -
that will develop when planning ports and harbors, = ' :

Fig.1l.1-1 shows an outline of the above-mentioned siltation
mechanism. This paper describes the necessilty of measuring

relevant factors and the proper measurement methods for a

siltation field survey.
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2.1 Acquisition of data on natural conditions

(a) Tide

Tide is a basic factor when determining the behavior of
changes in water levels and currenls in sea areas concerned,
In order to unde}stand the characteristkcs of the tide in the
sea area concerned, meant the grasping it is necessary to
measure the distance from the sea surface to the botton,
which varies momentarily (water depth). Furthermore, tide is
the most ihportant factor that is an external force
generating currenis in the sea area.

Tide can be defined as the rise and fall of Lhe water
surface level accompanied by movements of the moon and the
sun. Tidal behavior is regular. Therefore, iL is possible
to know the characteriétics of pide and.to predict the level
of the water surface by using its harmonic constanis. h

The harmonic components of tide consist of many
periods ranging from one year to several hours. The tidal
harmonic components shown in Table l-1 1 are sufficient for
performing analyses for engineering purposes. In particular,
the four components marked with an asterisk are important and
are called the four main tidal components. The harhonic
constants of tide are obtained by harmonic analysis, |
Harmonic analysis is a method Lhat separates tidal waves into

several tidal wave components with different periods ian



.order.to:obtain the .amplitudes. and phase lags of each tidal
wave component. . :The number of tidal components separated by
such analysis is;liﬁiied by ihe duration of Lhe observation
period.,ﬁDataion;tida]4l§vé]s.is a basic factor in studying
about the natunai!ﬁonditions or the sea area of interest.
Thereforegﬁit;i§;desirable that the observation period be as
long as possible. _A'fairly accurate harmonic analysis can be
made if data for at least one year is provided. The harmoniec
constant, once éaléuiated. does not change so much even if
there is some change in the conditions.

Generally speaking, tidal levels are measured by
continuously observing the rise and fall of the water surface
in a tide gauge.well over a long period. Therefore, it is
desirable that tidal levels be observed for a long period,
such as several years. with a facility based on strong
foundations. However, if data is required urgently or if a
short observation period is enough to provide adequate data,
a throw-in type‘tid;l gauge can be used to observe the tide
level.

If the obseryat;on area is not large and if Lhe currents
are not very coﬁplex. one observation station is enough to
measure tide leye[s. The boundary conditions of tidal
levels in the sea area of interest are considered with

reference to tidal level records of olher neighbouring sea



areas. However, if the sea area of interest is large, “or if
the currents are complex and there is a long tidal river, Lwo
or more observation stations are required.

Using the above-mentioned type of tidal dala, Lhe -
harmonic constants of a tide shown i," Table 1-2 and 4 diagranm
of the height of its tidal levels as shown in Fig.1-2 can be

obtained.



Table 1-1..Main.Components of tide and Its phase Velocity

éomponent Phase Velocity
Sa | 0, 041057.
San 0,082137
! Qi | 13.39866L
0:° 13.943036
P, " 14.9589a1
Ki* . . 15. 041069
de - 27.968208
" Nz | 28.439730
v " 28.512583
YIS ' 28.984104
Lz | 29.528479
CSe 30. 000000
L Kao ~30.082137
Me | 57.968208
NSs. . 58. 984104

*The -four-main tidal components



Table 1-2 Harmonic Constants of Tide in Kumamoto Port

Component | Amplitude Lag
(cm) (degree)
Sa 17.64 140.64
Ssa 4,47 20,70
Qi 4.19 189.60
Oy 21,17 197,30
Py 8.78 217.10
Ki* 28.06 217.48
a2z 9,48 308.77
N2 25.36 | 252.30
X 3,95 229,51
Mz" 134,68 255,08
La 7.13 224,87
S2° 97.90 290,68
Ko 15,33 282,85
My 0,73 321,14
MSq 0.69 326, 24

-~ 10 -



Tide at Kumamoto Port
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Fig. 1-2 Tidal Levels in Kumamoto Port.
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{(b) MWind

Wind is an external force thal generates waves. It is

also an external force that generates currents. Therefore,
wind is an important factor in understanding the natural
conditions of the sea area concerned. Observation data on

winds measured over a long period of time are preserved at

peteorological observatories, However, as winds on land are

apt to be influenced'by.the topography of the aréa_sueh as
mountains or buildings, iL is desirable to obtain
neasurements of winds on the sea area of interest. Data on
winds is generally used for the values at IQ meters above the
ground or the sea surface. Therefore, measuremént% of wind
should be made 10 meters above the sea surfacef

Wind data is analyzed in terms of annual or seasonal
the distributions of frequency of of winds as clas;ified
according to wind direction or wind velocity as shbwn in
Table 1-3. and in terms of wind rose as shown in Fig,1-3. Wind
directions are utilized in some cases Lo estimate the wave
directions in the observational sea area where data on wave

directions is not available.

- 12 -
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(c) Wave ..,
The wave action is the strongest external force:

.responsible . for:the: suspension of boltom sediment in Lhe

-»coastaluarea. Furthermore, waves contribute to tLhe

transportation.of botiom sediment by generating longshore
recurrents due to.radiation stress. Therefore, when studying
‘the'problem of siltation, it is most important to observe the
-characteristics of waves in the sea area concerned.
w1. . Waves are :generated, developed and propagated by the
tgngential'sthess of winds that blow over the sea surface,
Therefore, wind velocities, wind directions and the influence
of ‘winds in the surrounding sea area are Lhe most important

factors for characterizing waves. Therefore, it is necessary

to-obtain.data.on winds at the same time when Lhe waves are

measured. '
‘Waves are measured by a wave gauge. Waves are specified
rby wave height, ‘wave period and wave direction. MWaves are

transformed:by‘configuration. topography and water depth.
‘Therefore, - in order to obtain Lhe characteristics of waves in
the entire area of "interest, iL is desirable Lo measure the
deep water waves, which are not affected by botton
configurations. - ‘However, so far as the problem of siltation

‘.is-concerned, the shearing stress of waves on Lhe botionm

-~surface is considered to be an important external force

- 15 -



acting on bottom sediment in the sea area. Thus, 1t is"
necessary Lo measure waves in Lhe shallow sea area.of

interest, Furthermore, if botiom sediments with a high:water

contenl are deposited on the sea bottom, the bottom sediments

move in a wave motion togelther with Lhe movemeni of water
waves. There is also the phenomenon of wave heights -damping
together with the dissipation of wave energy.  In order ‘Lo
calculate the distributions of wave heights in Lhe entine.
area of interest, it is necessary Lo obtain not only data on
the transformation of waves, but also this damping
coefficient. The damping rate of wave heights can be
calculated by obtaining wave heights at two points in the
waves propagation direction,

Vaprious types of wave gauges are available. ‘A shooting
Lype ultrasonic wave gauge was used for wave height
observation in the Banjarmasin study. Wave heights and
periods are measured with a wave gauge, At presenl., various
kinds of wave direction meters have been developed.

At present, the directions of waves with a long period
are estimated from off-shore data and those of waves with a
short period are estimated by observing wind directions. -

Data processing of the measured values of waves is
eclassified into annual statistical data and specialized data

for stormy wealher wave characleristics and other conditions.

- 16 -~



Table 1 4 shows Lhe frequency distributions of waves classified
by wave, dlrectlon and wave. height Fig.1-4 is a diagram of the
_frequency d1str1but10ns of waves., respectively, in Kumamoto
,EPort 1n 1979 1982 .and in. 1985 Table 1-5 shows Lhe
“freququy_dlstrlbutlons of waves classified by wave height
3;and;wave perlod:in the same observation period. Here, wave
.d1rect10ns are estlmated from records on w1nd dlrectlons
?Although 1t 1s not Lreated here, the problem of statistical
;data .on wave helght ‘is an 1mportant issue.in the processing
:fof records of wave data.
fijexpﬁ;there_is the problem of wave characteristics in
5tq5n&“wéﬁiﬁér.. in cases where the behavior of botton
jseJi;ént{iglaffééﬁed iﬁrgely by waves as in KumamotLo Port,
;slaultaneously recorded data on wave heights, tidal levels,
ipunren;sg water partlcle veloany (current), turbidity (SS)
i#nd*deﬁos1t10n height in stormy weather are important data
ffor an31321ng the mechanlsm of s1]LaL10n. Fig.1-5 shows
,results of the observatlon data as an example. It is clear
.from thls f1gure that the oscillating flow velocity on tLhe
ﬁpqumesurfqge {or theqShearing stress on the bottom surface)
iﬁéréaseszgﬁeh ﬁaVe héights are large and the tidal level is
;low.4~and as a result of that, SS concentration is increased

and the sedlmentatlon thickness is increased.

- 17 -



Table 1-4 Appearcd Freguency of Wave Dircclion and Wave Neight (1979-82, 1985)

Upper layer @ Appeared Limes
Niddle layer: % {Appcarcd Limes / Total Limes)

Lower layer : % {Appeared vimes / Rank total)

Wave L T "
irectiont cyn | ssu s | wsw | W gpw ] N ] NN | TOTAL

Wave )

hatight ' i
14370 . . [.14970
CALH 76. | - ' o 76. 1
100, 100,
7 3 3 4 6 [ 24
0.0<H<O, 2 0.0 0.0 0.0 0.0 0.0 . 0.0{.:0.1
29, | 12.5] 12.5 16.7] 25.0 4.21 100,
743 113 131 68 29 g6l 1ea] sl 5Ty
0.251<0.1 3.9 0.8 0.7 0.1 0.2 0.5 1.0 0.9 8.3
47.4 9.1 8.3 1.3 1.8 551 12.3| 11.3] 100,
715 127 156 70 a3 176 304 288 | 1868
0. 4SH<0. 6 3.8 0.7 0.8 0.4 0.2 0.9 L. G 1.5 9,9
38. 3 G.8 8.3 3.7 (.8 a.4l 6.3 15.4] 100
214 19 18 25 18 78 87 146 645
0.65H<0. 8 1.1 0.1 0.3 0.1 0.1 .41 0.5 0.8l 3.4
33.3 2.8 7.4 3.9 2.8] 12.1 5.0 22.6| 100,
59 2 11 13 10 121 72 51 260
0.8SH<L 0 0.2 0.0 0.1 0.1 0.1 0.2 0.1} 0.3 1.4
22.7 0.8 4.2 5, 0 a.8! 6.2 27.7) 19.6] " 100,
16 1 | 2 5 19 171 - - 298 B0
1L0sH<I. 2 0. 0.0 0.0 0.0 0.0 0.1 D, | 0.2 0.5
17.8 1.1 1.1 2.2 5.6 2.1 18.9] 3z.2{.. 100,
6 1 2 [ g 11 10 37
1.2SH<L, 4 0.0 0.0 0.0 0.0 0.0 0.1 .11 0.2
16,3 2.7 5. 4 2.7 16.2] e2e.7| 27.0{ 100,
i | 6 8
1.LASHLL. 6 0.0 0.0 0.0} 0.0
12.5 12.5] 75.0] 100,
2 2
1.6SH<1.8 0.0 0.0
- 100, |-~ 100,
1.85H

16, 130 206 319 180 97 111 701 7(1{ 18875
TOTAL 85. 4 1.6 1.8 1,0 0.5 2.9 3.7 3.8( oo,
85. 4 1.6 1.8 1.0 0.5 2,2 3.7 3.8 100,

(Remark) In casc ol no data Tor wind direction, data were excluded,
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From Aug 30 to Sep 3, 1987
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(d} Current

In the observation of currents, they are classified into

raelatively large-scale waves, such as tidal currents,

longshore currents due Lo waves, and oscillating currents due

to the movement of water particles from wave action.
Suspended material eroded from the bottom sediment by waves
or currents is thought to be carried by tidal currenys{'fln
order to obtain the sediment deposition direction, it i? L-
necessary to study the behavior of tidal currents in tﬂé_gea
area of interest, : |

Tidal currents are generated by tides, and their
novemeni is very regular. Therefore, harmonic analysis is
effective for understanding the behavior of tidal currents in
the sea area of interest, just as it is for tide. Howéﬁéf.
tidal currents are influenced more by external factors than
tides, which are influenced by the movements of heavenly
bodies. Some examples are wind-driven currents, dehsi£y 
currents, longshore currenis and sea currents. Theréfdré. it
is not as simple to discover the behavior of tidal currents
as it is for tides. However, in a sea area like Kumamoto-
Port, where the tidal range is large and where there is ;nly
a narrow mouth open Lo the sea, or in sea areas with.labgé

tidal rivers like Banjarmasin Port, the tidal component is

the most important.
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- Tidal currents are measured generally by an Ono-Lype
current: meter or a. Bergen type current meter. As in the case
:of tide, it'is .desirable to measure currents for as long as

.poésibla.r:quever, it is extremely difficult to do so

‘because of..such,’various problems as the difficullLy of mooring

..a current meter. . [t is necessary Lo carry out continuous
- measurements for at leasl 15 days - one month in order to
-obtain -a. harmonic constant of tidal currents. The

measurement point of tidal currents should be chosen in order
to make it possiblé to. obtain a general pattern of tidal
currents iin .the sea area concerned. This point should be
,suftable for use as a béundéry in future studies Lo help
verify data for future tidal current simulatLions.
‘Measurement taken at position which is liable Lo be affected
by eddy currents .due to configurations should be avoided,
‘except in cases ‘where data obtained at such a point is of
special significance.

“Currents -in stormy wealher should be measured by a
diffenent method from that mentioned above. In order to
observe the phenomencon of bottom sediment being eroded by the
oscillatory current component of waves, or to discover the
behavior of fine particles on Lhe sea bolLtom, it is necessary
to measure short period currents, such as the oscillating

flow velocity due to wave action near the sea bottonm,
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together with averaged currents, such as tidal currenls. An

electromagnetic current meter which can measure in time

intervals of 0.5 - 1.0 second is suitable for Lhe purpose ‘of

this kind of measurement. Fig.1-6 shows an elecitromagnetic

current meter installed with its framework on the sea ‘botton.

This measuremenl method makes it possible Lo see whether the

erosion of bottom sediment is due to waves or tLidal currents.
Fig.1-7 shows the relationships between average flow velocity
and turbidity (SS), and oscillatory flow velocity and
turbidity measured on the sea bottom in Osaka Baya).

Tracking floats on Lhe sea surface is a simple way of
investigating the pattern of currents in the observational area,
A float is liable to be strongly affected by winds. To
control cope for the wind effect, the float has a subnerged
resisting plate, as shown in Fig.1-8. This allows it to
follow the current at the depth of Lhe resisting plate. This
method is very simple and makes iL possible to observe the
flow pattern over a wide sea area. But it is very difficult

Lo carry out conlinuous, long-term observalions under Lhese

conditions.

-~ 24 -
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Fig.1-8 Sketch of Floal
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{e) Saline wedge

When clay particles suspended in river water (fresh

water) come into contact with sea waler, they form floes and
settle down to the bottom because of Lhe existence of

positive charged ions in the sea waler. This mechanism is

outlined in Fig.1-9. The place where fresh water comes into
contacl with saline water determines where suspended

materials setile and deposit.

If there is a tidal rise and fall in Lhe estuary or the
river, a tidal prism is generated in the tidal river. Saline
water intrudes upstream the river by the tidal prism. This
phenomenon is classified into a well-mixed, partially-mixed
or weakly-mixed estuary depending on the flow discharge from
the river and the tidal range in the sea. Furthermore,
whether the river water meels Lhe sea water in the river or
in the sea, is determined by the amount of river discharge.
GCenerally, fresh water with a light density flows in the
upper layer and sea waler with a heavy density flows in the
lower layer. Therefore, when this phenomenon is called the
saline wedge.

Conducting a field survey of a saline wedge,
simultaneous measurements of flow velocity and salinity are
carried out for each cross-section. MeasuremeniLs are needed

from surface to bottom layers aL each measuring poini. The
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s;;ihéfﬁatér"hovés.upstream during flood Lide and recedes
downstfeam dﬁfing ebb tide. Thus, it is necessary Lo measure
the chrhént velocitf and'éalinity during a complete tidal
c&clé'dontinuoqsly,at regular intervals. There is a
dif%é?énéé in4é place where a saline wedge occurs in the
rainy season, which has a large amount of river discharge,
and in the dry sgason. which has only a small amount of river
discharge. Therefore, it is necessary to understand the
behavior;of seasonal éhangés of the saline wedge. From the
results ﬁf“mqasﬁkeﬁents taken in different seasons with
diffefénpuriver discharze levels, a diagrams of Lhe saline
wéaée can be shown as in Fig.1-10 47,

_A; Banjarmasin Port, it is thought that sediment
depositio#rﬁcéurs in ihé river in the dry season since the
saline wedge moves upstream of the Barito River, and that
sediment deposition occurs outside of the river in the rainy
season, since the saline wedge is pushed from Lhe river to

the sea,
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(f) River discharge

The phenomena of tidal current, saline wedge, and the
transportation of suspended material in the esluary are
affected largely by the amount of river discharge;

Therefore, in order to understand the phenomena of.na;ufal
conditions in the sea area of interest, ip is necessafy to
correctly obtain the amount of river discharge.

Measurementis of.river discharge are usually carried oul
at a location further upstream than the area of Lhe tidal
river and by obtaining the relationship between water levels
and the amount of river discharge. [f the tidal river is
very long, as for the Barito River, or if there are many
tributaries, this method cannoL be adopted. In this case,
therefore, the river discharge is estimated by measuring the
current velocity at the cross-section for the river for a
complete tidal cycle, and the average volume of discharge
during one tidal cycle is regarded as tLhe river disch#rse.

In order to estimate the river discharge accurately, it is
necessary to measure Lhe current velocity for one tidal cycle
with a current meter used continuvously over the entire cross-

section in vertical and horizontal directions,
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2.2 :Acquisition of data -on soil properties
(a) Concentration.of suspended materials
~Until now we have examined various factors in the
-research:-of .-natural.conditions as external forces on
siltation, ; It is:important Lo understand the property of
suspension . of bottom: sediments under various natural condi-
-tions, Particularly, it is important to know Lhe vertical
distribution of. the concentrations of suspended material, in
order Lo understand the mechanisms of the behavior of
sediment erosion from the sea bottom and Lhe factors related
to.the transportation of suspended materials, as well as
those ‘involved in the deposition of Lhe material on Lhe sea
bottom... This is also useful when carrying out numerical
simulations.. Therefore, it is necessary Lo investigalte the
suspended :characteristics of bottom sediment, as well as
. performing a field survey on various natural conditions.
To begin with, as field measuremenis for studying the
suspended.characteristics‘of bottom sediments., concentration
.distributions of suspended materials under various natural
conditions are measured in Lhe observational area. Turbidity
and/or suspended solids are generally measured in order to
léarﬁ the distributions of suspended materials.
First of all we shall examine the measurements of

concentration distributions of suspended material with Lhe
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use of a turbiditymeter. The turbiditymeter uses an optical
system of the backward scatiering infrared ray method. -

Hater is sampled Lo measure the concentration of
suspended solids. Turbidity is strongly related to suspended
solids. However, even if Lhe concentraLion of suspended
solids is the same, the turbidity varies due to the -
distribution characteristics of grain size. While turbidity
is obtained by measuring the concentration of suspended
solids indirectly with the use of an optLical measuring
instrument, the measurement of suspended solids by water
sampling is a direct method in which the weight of suspended
materials in water is measured. This can be used for tLhe
verification of the measurement values by a turbiditymeter.
Water sampling is done by a waler sampler. Water sampling is
usually conducted by a water sampler thrown inLo the sea from
a boat. However, this method cannot be performed in stormy
weather. In view of the importance of learning the
concentration of suspended material in stormy weather for
siltation research, an automatic waler sampler with a remote
timer was used for water sampling in Kumamoto Port. Fig. 11
shows the outline of data acquired by a turbiditymeter and a
water sampler installed on the observation tower. These are
designed for automatic observation and automatic water

sampling in stormy weather and are aclivated by remote-
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cbﬁlrol.
é_,FigEl-lZ shows the Eeéults of Lime-series values of
qe;surem;ny§-§f“1he vertical distribution of turbidity
obtained by ‘this facility?).
Measqééméﬁts of'graiq size distribution and ignition
loss of théisuspended material obtained by waler sampling are

useful data7fdr discovering the behaviors of erosion and

deposition'of'bottom sediments.

J
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{b) Settling characteristics

Settling characteristics of fine particles are

Generally, the setiling velocity qf[a”

considerably complex.

single particle is expressed by the ralationship belween-

grain size and seltling velocity, as expressed by SLokds'

equation. However, cohesive fine particles such as clay and

silt do not settle singly or independently, but in the form

of flocs. [t is well known that the settling velocity of

flocs is considerably high when compared Lo a single

Fig.1-13 shows the relationship between settling

velocity and the concentration of suspended solidss). If

particle,

there is a low concentration, the settLling velocity increases
as the concentration increases. This is due Lo the faét that
as the concentration of suspended material increases, the
probability of collision of particles increases and there is
an inerease in the number of large flocs. However, if the
concentration is increased further, the settling velocity is
reduced due to interference between particles (hindered
settling). For the above reasons, flocculalion is a very
important factor in the settling velocily of suspended
sediments. Ia the process of flocculation, Lhe size of the
fiocs is determined by the turbulent intensity of the flow,

as well as the above-mentioned concentration., The strength

of the turbulent intensity of ihe flow promotes the formation

- 38 -



of flocs as it increases the likelihood of collision of
particles. . However, it also destroys the large floecs with
its .shear stress. As explained above, Lhis phencomenon is
.quite complex.

The problem of settling velocity of sediment particles
in siltation.is.very complex. Attempts at insilu measurement
have been made Lo measure Lhe settling velocity of sediment
particles:directly. One example is a method called the Owen
Tubes). The Owen tube combines a water sampler with a
sedimentaiion eylinder, and makes it possible Lo take water
samples and conduct the seliling velocily Lest on a boat
immediately afterwards. This means tLhatL Lhe measurement
size of the flocs is equal Lo that in Lhe field. Fig.1-14
shows a Bray Stoke, an insitu type settling velocily
equipment of the same Lype as the Owen tLube. In a setLtling
velocity test on a boat, Lhe Lest tube is stood up as shown
in Fig.1-15. An amount of water equal to one-eighth of tLhe
volume of the tube is withdrawn from the bottom of the tube
at the designaied time, and Lhe setLtling velocilLy insitu is
estimated from the values of the concentration of suspended
solids in the water samples. We should note that tLhis method
has the defect that there is a possibility of residual nmud
particles remaining on the bottom of the tube (in Lhe test

conducted in Kumamoto mud particles remained on the bolLtom
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surface of Lhe tube). The conceniralion of mud particles is

measured by withdrawing water from the bottom of the Lube,

To remove this defect, an insitu Lype settling velocity

It is designed to allow

water to be withdrawn from the side of Lhe tubeT).

device has recently been developed.

- 40 -



100.0 r

| l i

% 100 3 .

g

E .

2. 1.0 —

L

o .

©

>

:—é ; 0. —

c

o N

2

g 0.0l |- Severn estuony mud —

= {saline water)
0001 : ' ' '

0] 10.0 1.0C0 10.000 100.000
' C: Concentration (mg/L) '

“Fig.1-13 'The Relationship between Concentratijon of Suspended

_Materials and Settling Velocity

- 41 -



(197eM ur) juamdinby £1100(dp FUI]1195 NY1g-U] adA] oqn] uaM) PH[-T 814

SO[1Y H{ 41D Ut 1ybrap

woin

Ayiondopo sali 2
\|mnE xadstad i08))

1031 dpd Buipes- | . =

uld 1ot

ajoqw/o g

7 bui|pag

suid uo131D20|
pupis podiiy

" o \\ ﬁﬁ Jan3| 3sD3(24 9|dwDS
! | /BE_ ‘asD3(3Y

Jabuassaw asoalsy

- 42 -



29 cm

TRIPOD STAND

j20cm

SAMPLE
RELEASE

LEVER

2300
-

. "BRAYSTOKE'
SEDIMENT

SAMPLER

>

~

40cm

- CLEARANCE UNDER
SAMPLER

e

cm

Fig.1-15 Owen Tube Type In-SiLu Settling Velocity Equipment (on boat)

- 43 -



2.

3

Topographical data

The most fundamental! problen related to siltation is to

discover from where sand and silt are carried and deposited

in navigation channels or in porls and harbor areas. As long

as this original source is nol removed, il is impossible to

change topographical tendencies which have conlinued over a

long period of time. Therefore, it is importanL Lo abserve
topographical changes.over a long period of time in the order
of several decades or even several centuries, Thié daLa‘will
be very useful when planning future ports or harbors.

[t can also be concluded LhalL there are some cases in .
which no adequate measures can be taken to prevent siltatﬁon
if Lhe surrounding area is experiencing deposilions.

Fig.1-16 shows the advance of Lhe coasilline in Kumamoto
over a long period from the 1500s to Lhe presenLG). Thig
record shows the advance of the coastline under posilive’
efforts Lo reclaim the surrounding land area. However,
reclamation projecis are only made possible thanks to the
advance of the coastline due Lo Lhe long-Lerm sedimentLatlion
of sand and/or silt from rivers. Fig.1-17 shows the advance
aof tLhe estuary of Lhe Chao Phraya River in Thailand4). By
predicting long-term trends in Lopographic change, more
economical projects for porls and for navigation channel

maintenance can be formulaled.
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'ang-term‘trends in Lopographic changes can be predicted
on the'basis of‘ihformation oBLained by aerial photographs or
remote sensxng technology Lhat utilizes artificial satel-
lxtes. Detalled lnformation on Lopographic fealures over a
‘wxde area can be obtalned by photographic data Laken from a
:hlgh alt1tude. By‘comparlng a phoLograph Laken at a certain
;tlme with: another taken at a different time, data on
”toposraphlc changes that have occurred in the interval can be
 obLa1ned'Lwo*d1men51onally. Furthermore, it may prove
pDSSlble to understand Lopographic changes over a fairly long
perlod by ana1y11ng data on geological distributions or a
d}stributlon of vegetation obtained from aerial photographs

or satellite images taken at. the present.
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Fig.1-17 Advance of the Estuary of the Chao Phraya River
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1‘

Method of Natural Condition Survey in Banjarmasin Port and
Appriication of the Survey Results

Field Survey Schedule of Natural Condition

A field survey of natural condition, the Study on
Maintenance :Dredging in the Access Channel of Banjarmasin
Port, was .carried out from 10tLh Septenmber, 1988 to 10th
September, . 1989 in Banjarmasin, South Kalimantan in the
Republic:of Indonesia.

{(Refer to Fig 2.1-1 and Flg 2.1-2)

The process of the field survey of natural condition shows
Table 2.1-1 and Table 2.1-2.
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2. Observation Method of Field Survey for Natural'ConéiLion

Natural condition survey consists of Yearlong  Survey.
Monthly Survey, General Survey and OLhers Survey as foi}ousg

a.Yearlong Survey

These observalions were continuously conducted through "a

vear. Tide level and wind direction, wind velocity at pilot
station where located in the mouth of Barito River were
observed. And wave height and wave direclion were also
observed at most offshore of the access channel.

Survey object are shown as follwss
-Tide
~Wind
~Wave

b. Monthly Survey

Monthly surveys were conducted periodically once time per a
nonth for the purpose of grasping discharge water of ' the
river, condition of saline wedge in the river area and
changing nature of seabed topography in Lhe access channel.

Survey object are shown as follows 3
~Saline Wedge
~-Discharge
-Bottom Material
-Echo-sounding in Narrow Area

¢. General Survey

General surveys were conducted to grasp the character of
current movement, distribution <conditions of - botton
materials, salinity and turbidities. ‘

General surveys were carried out in the vaslL area in the dry,
rainy and intermidiate season belween Lhe dry and ralny' as
typical season for the survey. ’

Survey obJject are shown as follows 3
-Tidal Current
=Current |
~Current 2(Buoy tracking)
-Current VYelocity and Turbidity
-Bottom Material, Salinity and Suspended Solids
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d.0thers Survey

Other survey. consisls of seabed level, echo-sounding in
wide area and soil boring.

Seabed level survey was conducted to grasp the behaivior of
the fluid mud accumlating in the access channel.
Echo-sounding 'in"~wide area was 'conducted Lo grasp Lhe
conditiion ' of " Lhe seabed topography over the whole survey
area.” Solil boring was conducted to grasp tLhe geological
structure under seabed,
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2.1 Yearlong Survey

1)

Tide

a.Method

Tide observation was carried out continuously for  one(l)
year al the pilot station where located in the mouth of
Barito River by using a self-recording type tide gauge (LFT-

I11).

The method of installation for the tide gauge is shown
Fig. 2.2-1. The tide zauge consisls of Lhe well of a floal
senser and a pipe made of vinyl chloride.

A bench mark was established by leveling based on the
nearest existing bench mark.

The condition of Lhe operation was checked every day and the
replacenent of recording charl was carried out with
about a month interval.

.Position

The position of observatlion is shown Fig.2, 2-2.

.Equipment/Goods

Equipment and Goods are listed in Table 2.2-1.

Table 2.2-1 List of Equipment and Goods for Tide Gauge

Equipment Name Type Manufacturer |Number

Fuess Type Tide Gauge LFT-111 Kyowa Shoko 1

Accessories & Consumable - - -

Set-up Goods - - -
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Fig.2.2-2 Tide Observation (Yearlong) PositLion
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2) Wind

a.Method
Wind observation was carried out continuously for one(l)}

vyear at the pilotL station where located in the mouth of the
Barito River by using a self-recording Lype anemomelLer.

The method of installation is shown in Fig.2.2-3.
The observational itLems were as follows :

-Instantaneous wind velocily for every a hour

-Mean wind velocity 10 minutes duration in one hour
interval

-Instantaneous wind direction for every a hour

The replacement of recording charl for anemometer Was
carried out with a month interval.

b. Position

The position of observation is shown in Fig. 2.2-4.

c. Equipment/Gooods

Equipment and Goods are listed in Table 2,.2-2,

Table 2.2-2 List of Equipment and Goods for Wind Observation

Equipment Name Type Manufacturer Number
Wind Direction and KDD-300 Koshin Denki 1
Wind Speed Anemometer
Accessories & Consumable KDD-300 Kosin Denki 1
Set-up Goods - - 1




Anemonct or
{Frohc)

—

Kevtor Rupe fteel fage

U

Anrenmnter
(Recnder)

M -

Fig.2.2-3 MWind Observation (Yearlong) Method

Fig.2.2-4  Wind Observation (Yearlong) Position
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3) Wave

a.Method

Wave height and wave direction were observed cantinuously
through one(l) year by using a self-recording wave height
recorder (SSW-11) and a electromagnetic current meter {EMC~-

108 ).

The method of installation is shown in Fig.2.2-5.
The conditions of observalion are as follows

* Wave height
Measurement interval 2 hours
Measurement duration ! 10 minutes

* Wave direction
MeasurementL interval : 2 hours
Measurement duration : 4.2 minutes

The replacement of magnelic tape for the record was Conducted
at an interval of 14 days for both equipment. When both equi-
pments were withdrawn from underwater, divers were eanployed.

The installed condition of both equipnments were checked at an
interval of 7 days by divers.

b. Position

The position of observation is shown in Fig.2.2-6.

c.Equipment/Goods

Equipment and Goods are listed in Table 2.2-3.

Table 2.2-3 List of Equipment and Goods for Wave Observation

Equipment Name Type Manufacturer Number
Supersonic Magnetic Reading| SSW-II Kvowa Shoko 2
Type Wave Height Recorder

Accessories & Consumable SSW-11 Kyowa Shohko 2
Electromagnetic Current EMC-108 Yokogawa 1
Meter

Accessories & Consumable EMC~-108 Yokogawa 1
Mcoring Goods - _ 1
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2.2 Monthly Survey
1) Saline Wedge

a, MeLhod

A vertical oprofile

of currenl was obsertved by wusing

direct-reading type current meter{ DCM-PRT-111 ).

A vertical profile

of salinity was measured by using

direct~reading type salinometer{ 5005 ).

A vertical profile of turbidily was measured by wusing
direct-reading type turbidimeter( PT-1 ).

A vertical profile of density of 5.5 was measured by wat
sampling which was taken by a water sampler.

The conditions of observalion are shown in the followin

table,

a

er

g

Number of Points

Period Interval

Observational layer

8(dry season)

8(rainy season)

24 hours I hour

every 0.5m pitch upto
2m above seabed and
every Im piteh betwee
surface and 2m above
seabed

n

A survey boat
Fig.2.2-7,

a.Position

was Tixed by anchor at each point and
observations nmentioned above were carried out as shown

The positions of observation are shown in Fig.2.2-8.

b. Equipment/Goods

Equipments and Goods are listLed in Table 2.2-4.
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Table 2.2-4 List of Equipment and Goods for Saline Wedge

Equipment Name Type ManufacLurer [Nuamber
Direct Reading Flow DCM-PRT-111 Kyowa Shoko b
Direction Current
Meter Printer
Salinometier 5005 Kawamura b

Tsusho
Turbidimeter PT-1 Alec Denshi b
Water Sample Van-Dorn 5
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2) Discharge
..a.ﬁéthod

. This . observation was carried out on a line of a transverse
section of the Barito River. Prior to start Lhe observation,
depth was measured along the line by a Echo-sounding, and
five(b) observational poiniLs were established,

A vertical profile of current was observed by wusing a
direct-reading type current meter( DCM-PRT-III ),

A vertical! profile ,of-saliniLy was observed by wusing a
direct-reading type salinometer( 5005 ),

A vertical profile of turbidity was observed by using a
direct-reading type turbidimeter( PT-1 ).

A vertical profile of concentration of §.S. was measured by

water sampling which was taken by a water sampler.

The conditions of observalLion are shown in the following
table,

Number of Period Interval Observational Layer
Points
B 24 hours 1 hour every Ilm below sureface
' and 0.5m above seabed

A survey boat was fixed by anchor at each pointL, and the
observations mentioned above was carried out as shown in

Fig.2.2-9,

‘This observation was carried out before or after a Saline
Hedge observation.

b, Position
The positions of observation are shown in Fig.2.2-10.
¢c. Equipment/Goods

Equipment and Goods are listed in Table 2.2-5.
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Table 2.2-5 List of

EquipmentL and Goods for Saline Wedge

Equipment Nanme Type ManufacLurer Number
Direct Reading Flow DCH-PRT-111 Kyowa Shoko 5
Direction Current :

Meter .Printer
Salinometer 5005 Kawamura 5
Tsusho
Turbidimeter PT-1 Alec Denshi 5
Van-Dorn | 5

Water Sampler:
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3)

Bottom material

a.Method

Bottom material was taken at each pointL by using a grab-typg
bottom sampler as shown in Fig.2.2-11. : NN

Vane tesL was carried oul onboard by using a handy type vane
test equipment. .

Depth was measured by using a lead line.

b. Position

The positions of bottLom sampling are simiter in- Saling
Wedze and Discharge observation as shown in Fig.2,2-12, - -

c. Equipment/CGoods

Equipment and Goods are listed in Table 2. 2-6.

Table 2,2-6 List of Equipment and Goods for Boltom Malerial

Equipment Name Type Manufacturer|Number
Bottom Sampler Grab Type —_ 1
Handy Vane Test Equipment — —_ 5
Sample Bottle for 11 _ 1606
Bottom Material :
Lead line 2.7 Kg —_ 5
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Fig.2.2-11 Bottom Material Sampling Metlhod
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'Fig.2.2-12 Bottom Material Sampling Points
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4) Echo-sounding in Narrow Area

a. Method

Echo-sounding was carried out using an echo-sounder (ATLUS
DESO 10, Frequency: 210KHz and 33 KHz) in Lhe area of access

channel as shown in Fig.?2.2-13.
Sounding lines were sel every an interval of 26m transverse

to the aceess channel.
Tide corrections was made on Lhe obtained depths, using

observational tide data at the pilot station.
Sound velocily corrections was made on the obtLained depths
by the bar-check method.
b. Area
The sounding area (300m x 15km) is shown in Fig.2.2-14,

c. Equipment/Goods

Equipment and Goods are listed in Table 2.2-7.

Table 2.2-7 List of Equipment and Goods for Echo-sounding

Equipment Name Type Manufacturer| Number
Echo-sounder ATLUS DESO 10 1
Check Bar - - 1

Accessories &
Consumable - - 1
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2.3 General Survey
1) Tidal Current

a. Method

Tidal current was observed by using self-recording current
meters{ MTC-I111 ). ; ‘ .

The conditions of measurement are shown in Lhe following

table,
Number of Period Interval of Obsérvational
Points Measurement Layer
2 15-day and night every 3m above seabed
10 minutes

The current meters were installed as shown in Fig.2.2-15.

The installed condition of the current meter was checked in
every day during the observational period.

a.Position

The positions of observation are shown in Fig. 2.2-18.

b.Equipment/Goods

Equipments and Goods are listed in table 2.2-8.

Table 2.2-8 List of Equipment and Goods for Tidal Current

Equipment Name Type Manufaéturer “Number
Self Recording Current Meter |MTC-11I1| Kyowa Shoko 2
Accessories & Consunmable MTC-I11| Kyowa Shoko 2
Mooring Goods - - 2
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2) Current 1

a.Method

Current was observed by using a eleciromagnelic current
meter ( EMC-108 ).

The conditions of measuremenl are shown in the following

table.
Number of| Period Interval of]| Duration of]| Observational
Points Measurement|{ Measurement Layer
30 day and| every 60 . 0.5m above
11 night (¢) minules 2.1 minutLes seabed
15 day and :
night (2)

The current meters were installed on the seabed as shown in
Fig.2.2-17 by divers and withdrawn by divers after the
completion of observatLion.

The replacement of magnetic tape for Lhe record was
carried out with an interval of 15 day and night.

The installed condition of the current meter was checked

every day by divers.
b.Poesition

The observational positions and period are shown in Fig. 2. 2-
18.

¢. Equipment/Goods

Equipment and Goods are listed in Lable 2.2-9,

Table 2.2-9 List of Equipment and Goods for Current |
Equipment Name Type ManufacLurer|Number
Electromagnetic Current Metler EMC-108 Yokogawa -9
Accessorioes and Consumable EMC-108 Yokogawa .9
Mooring Goods - - 9
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Fig.2.2-18 Current | Survey Points
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3) Current 2

a.Method

Current observation

Barito River was observed

Fig.2.2-19,

The condition of Lhis observation are

table,

in current 2 survey at the mouth of the

by tracking floaLs as shown in

shown in Lhe following

Number of
Boats

Number of
Floats

Interval of
Positioning

Period

4

12

every 30 minutes

3 days(8 hour/day)

b, Start point

The start points of this observation are shown in Fig.2.2-20.

c. Equipment/Goods

Floats are shown

in Fig.2,2-19.
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4) Current Velocity and Turbidity

a. Hethod

A vertical profile of current was observed by using  a
direct-reading Lype current neler( DCM-PRT-TI1 ).

A vertical profile of concentration of suspended solids(8.8S.)
were measured by water sampling which was taken by a water

pump.

The sedimentation veloecity of 5.5. wvere measured by using
Owen Tube(Observation layer was 0.5m above seabed). :

The conditions of measurement are shown in the following
tahble,

Number of Points Number of Times Observational Layer

30 1 every 0.5m from seabed

A survey boat was fixed by anchor at each point and the
observation mentioned above was carried out as shown in

Fig.2.2-21.
b. Position

The positions of observation are shown in Fig.2.2-22,

c. Equipment/Goods

Equipment and Goods are listed in Table 2.2-10.

Table 2.2-10 List of Equipment and Goods for Currenl and Turbidity

Equipment Nanme Type Manufacturer Number
Water Sampler Pump Type 2
Sample Bottle for Water 1 ) - . 400/time

0.5 1 b50/time
Owen Tube - Kyowa Shoke 1
Direct Reading Flow DCM-PRT-111 Kyowa Shoko 1

Direction Current
Meter Printer
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5) Bottom Material, Salinity and Suspended Solids

a.Method

Bottom sampling was carried out by a grab Lype bottonm
sampler.

A vertical profile of salinily was measured by using
direct-reading type salinometer{( 5005 ).

A vertical profile of densily of 5.5. was measured by water
sampling which was taken by a water sampler. ‘

A depth was measured by a lead line.

The conditions of survey are shown in the following table,

Survey ltenm Number of Observational Note
PointLs Layer

BotLtonm 26 - Yane tesl was

Sampling done onpoard

Salinity 26 Sureface and

0.5m above seabed

S.8. 26 Sureface and
6.5m above seabed

Depth 26 -

A survey boat was fixed by anchor aL each point and the
surveys mentioned above were carried out as shown 1in
Fig,2.2-23.

b. Position
The positions of survey are shown in Fig,2,2-24,

c. Equipment/Goods

Equipment and Goods are listed in table 2,2-1],
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Bottom Material. Salinity, and

Suspended Solids Survey Method

Fig. 2, 2-24

Bottom Material, Salinity, and

Suspended Sclids Survey Points
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Table 2.2-11 List of Equipment and Goods for BotLon Material,
Salinity and Suspended Solids

Equipment Name Type Manufacturer|Number

Bottom Sampler Grab Type i

Handy Vane Test Equipment - 1

Lead line 2.7 Kg 1

Salinometer 50056 Kawamura 1

Tsusho

Water Sampler Yan-dorn - 1
Type

Sample Bottle for 11 - 120

Bottom Material

Sample Bottle for Water 11 - 70/time
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2.4 Others Survey.
1) Seabed Leve}‘
a.Method o

It was a  purpose of this survey tLhat seabed level was
confirmed, by means of various meithods as shown in Fig.2.2-25.

The seabed level was measured by a lead line, a direct-reading
type electromagnetic current meter( EMC-107 ), an echo-sounder
with multi-frequency transducer (ATLAS DESO 10) and a botton
core sampler.

In case of heaspring by a lead line, when a lead touches on
the seabed., the touched location is indentified as a seabed.

In case of measuring by a electromagnetic curreni meter, the
surface layer of a surmised fluid mud was identified at
0 m/sec of current velocity.

In case of measuring by an echo-sounder, a reflected surface
which is sounded by 210KHz is indentified as a surface layer
of a surmised fluid mud and a refleclted surface which is
sounded by 33KHz is indetified as a seabed.

A bottom core sampler is used for confirming a condition of
sedimemtation on the seabed. Then a core sampler was frozen
and devided into & pes for soil tests at 5 layers.

These devided core samples were transported to laboratory
and soil tLest was carried out about each sample,.

b. Position
The positions of survey are shown in Fig.2.2-26.
c. Equipment/Goods

Equipment and Goods are listed in table 2.2-12.

'.Tablé 2.2-12 List of Equipment and Goods for Seabed Level

Equipment Name Type ManufaclLurer|Number
Electromagnetic Current EMC-107 Yokogawa 1

Meter. _

Echo-souﬁdef with multi-JATLAS DESO 10 1
frequency transducer

Lead Line 2.7 Kg I
Bottom Sampler Core Type 1
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2} Echo-sounding in Wide Area
a.Method

Echo-sounding was carried out by an echo-sounder {(Frequency:

210 KHz)}’aS“shown*in Fig. 2,2-27. .

Sounding line was set at an interval of 0 5Km, and the

direction of lines was in N-S direction.

Tide -corrections . were made on Lhe obtained deplLhs using

observational tide data,

Sound velocity corrections were made on obtained depth by

the bar-gheck method.
b, Area _

The sounding area(40 Km x 30 Km) was shown in Fig.2.2-928.
c.Equipment/Codds

Equipment and Goods are lisLed in Table 2.2-13.

Tablej2.2-13 List of Equipmént and (Goods for Echo-sounding
Equipmenti Name Type Manufaclurer Number
Echp-sounding(2l0 KHz) |
Chack Bar - - I
Accessories & Consumable - - l
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3)

a.

Soil Boring

Method

Soil,_borjhgh,ﬁefelcarried out at three(3) poinLs using a
drilling.scaffold, as shown in Fig.2.2-29.

The planned depth of soil boring was 20m below seabed.

A standard; penetration test(N-value) were executed for sandy

soil at an! interval of 0.6m. Undisturbed soil sampling were
carried out for cohesive ai an interval of 2. 0mn.

.Position

The position of soil boring are shown in Fig.2.2-30.

.Equipment/Goods

Equipmeni.and quds are listed in Table 2,2-14,

Table 2.2-14 List of Equipment and Goods for Soil Boring

Equipment Name Type Manufacturer Number
Boring Machine . YS0-1 Yoshida Boring 1
' : ' : Machine Manufactluring
Co., LTD.
Accessories & Consumable - - 1
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3. Basic Data Processing Method of Natural Condition Survey

Various meteorological data and oceanographic data
observed by the natural condition survey.

These data were conversed , computed and drawn graph using

two. personal  computers(PC-9801 VX) which were placed
Bajarmasin. o
Data analysis methods by means of personal computer

generally separated in Lwo types accordance with property of
the observational equipment which is corresponded Lo purpose

of suevey.:

One ‘is input and processing data obtained by Lhe automatic

recording type observational equipment.

Another — one is by the other recording tLype observational
equipment (e. . analogue recording or direct recording type

observational equipment)except automatiec recording
observational equipment,

Each type of data processing method is as follows :

(1)Processing - ‘data’ measured by automatic recording Lype

observational equipment.

Automatic recording type equipment memories Lhe obtained
" -data’in-the cassette magnetlic Lape Lhrough the intermediary

of logger.

In this type of data processing method, the data which
-were 'stored in Lthe casseite Lape are read and conversed

then - necessary computing and drawing graph are carried

by using an exclusive tape reader which is controlled by the

computer.
Following main survey itLems such as kinds of observational
equipment and resulls of computation are <corresponded

this type of analysis for the natural condition survey.

~Yearlong Survey

Item Heas?reﬁent Equipment Name Tape Reader Resul ts
tenm -
'Néve.ﬂeight : Supersonic Kagnetic | TEAG -Wave height, water
- .. | Reading Type Wave {KT-2GP) level curve
e : leight Recorder ‘Computed results
Wave (SSW-11) for specilicd wave
and swell
Wave Direction | Electromagnetic CNT Reader *Data conversion
Current Meter {EX010)
(ENC-108) List of data
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~General Survey

Item Measurement Equipment Name | Tape Reader Results -
[tem : )

Tidal Current Speed | Self Recording TEAC -Curfent_dirc@tibniéﬁd
Current | and Current Current Neter {HT-2GP) current veloeily corv

Direction {(ATC-111) List of data ~ ~ -~
Current | Current Speed | Electromagnetic CHT Reader | <Data conversion . .

4 and Current Current Meter (X010) .
Direction (EMC-108) | +List of data

(2)Processing data measured by other type of observatiomal ...
equipment except aulomatie recording type. '

Data which were obtained by the equipment mainly analogue or
direct reading type except automatic recording Lype are also
processed by using personal computer.

Following tables are summerized about yearlong and. montihly

survey with survey items, measurement ilems, suitable
equipment and results for every survey itens.

-Yearlong Survey

ltem | Measurement Equipment Name Results
1tem
Tide | Tidal lHeight Fuess Type Tide Gauge | -Tidal curve
(LFT~1L1) «list of data
Wind [ Wind Directjon and | Wind Direction and ‘Wind direction and
Wind Speed Wind Speed Apemomcter wind speed curve
{KDD-300) *List of data
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"GHonthlyisupvéy

Item Heasurement . - Equipment Name Results
[tem
Cpaee i L eGurrent Speed and | ¢Direct.Reading Flow sList of data for
Saline Wedge Current Direction | Current Neter Printer currenl velocity
) +Salinity and (DCH-PRT-111) and eurront
and Discharge| Temperature +Salinometer (5005) direction, water
«Turbidity *Portable Turbidimeter temperature,
*5. 8, . (PT-1) salinily, turbidity
Yo . : sHater Sampler
(Van-dorn Type)

As. there were many survey iLems and many data on each items
at .the. time.of natural condition survey in Banjarmasin, we
'dealt with basic analysis work for Lhe purpose of Ggrasping
the obtaining data condition in longterm observation such as
data conversion in time serial and computat:on data input
for various data.

On . this, seminar, method of data processing using personal
-computer will be explained in consideration of the
abovementioned circumstances.
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3.1 Data Conversion by Self Record Type Observational Equipment

Followings are the detailed operation method using pers?nal
computer about three Lypes such as supersontc wave height
recorder (SSW-11), electromagnetic current meter (EMC-108) and

self recording current meLer (MTC-111). " '

3.1.1 Data conversion procedure for Supersonic | Magnetié"'
Recording Type Wave Height Meter (SSW-11) o

1) Preparation

1.Prepare an observatijon memorandum sheet for SSW-I! and
a format floppy disk for data input,

* The observational memorandunm sheet is a paper which was
noted necessary informations for data conversion, such
85 survey area, station No., observation layer, term of
observation{fronm starting time Lo slopping time for,

instrument}) and serial number of instrument etc..
Table 2.3-1 shows example of observation sheet "for
SSW-11. R

2. Power switch "ON" for Tape Reader.

3.8et the recorded cassette tape into the tape reader,’ -

4. Prepare the program soft floppy disk of SSW-11 for reading.
9.8witch "ON" for the computer.
6. Insert the progranm floppy disk into "DISKET -,

7. Push "RESET" switeh where locates left lower part on the
computer, Then following display appears.

<SSW-I JOB MENU>
**x Please set Data~floppy to Drive-B x#x
(1) READ CASSETTE
(2) CALCULA TION DATA
(3) DISPLAY DATA
(4) END THIS PROGRAM

*Please select? le——x
* and Return *

Fig. 2.3-1- J0B MENU on Display
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Table 2.3-1

THE OBSERVATION MEMORANDUM of SUPERSONIC WAVE WEIGHT RECORDER (SSW-1)

ITEX"  :YEARLONG SURGYEY (WAVE)

AREA  :THE ACCESS CHANNEL OF BANJARMASIN PORT

OBSERVER: -
"SERIAL NUMBER OF SSW-II S/ N : 24046 , 24047
OBSERVATION AREA BANJARMASIN (15Day and Night)
STATION ST. 1
POSITION _ LAT. LONG. 3° 39’ 5.41" S | 114° 25° 22.0" E
DEPTH (DATE, TINE) n ( / , : )
OBSERVATION LAYER 0.5 m ABOVE SEABED

DURATION TIKE

BURST INTERVAL

2,0 Hour (120 Min)

SAMPLE INTERVAL

0.5 Sec

SAMPLE DURATION

1022 Data (8 Nin 31 Secc)

PER10D

FIRST RECORDING TINE | 1989 / I i 5
INSTALLATION TINE 1989 !/ il hi S
WITHDRAWAL TIXE 18849 / l | S
LAST RECORDING TINE | 1988 / i | S

*Normal End ( » DATA NUMBER)

*Abpormal End( )

MEASUREMENT RANGE

HODE : 1250

COFFICIENT : 1.25

RANGE : 3.2 m

CONDITION OF .

INSTALLATION

WEATHER

WIND DIRECTION:

| wiND sPEED

WAVE HEIGHT

WAVE DIRECTION:

DATA-PROCESSING

GOOD

NO-GOOD
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2) Conversed program starl operation

{1)Read Cassettie

i.Select "READ CASSETTE" in MENU, then push "RETURN." keyg.
Then following display appears.

IF MT-2 is ready then push [Return] key
IF you want end then (N)+[Return) key

Fig.2,3-2 Message on Display

2.1f Casseite tape of SSW-I1 is ready, then push "RETURN" key.
Then following display appears.

IF Data-floppy is ready then push [Return] key

Fig.2.3- Message on Display
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3.Insert the new floppy disk which format had been done into

"DISKET 2". .

‘When a.floppy disk is used, the disk must be writien only
‘far each time observation, Data for other observation
time are never overlapped on same disk.

4, Push "RETURN" key.

6. Input . data .of information, such as StL. , ele. into the
displiay in order with reffering the observation memorandunm
sheet. { The last information of input is a coefficient

- number,. - In . .case of observation -at Lhis Lime in the
‘Banjarmasin site, coefficient was "1250" )

6.After input finish for coefficient number, display asks
whether neccesary correction or not.
In case of sellection for no neccesary correclion, input

i
7. Tape reader commence Lo read(lt takes 30-40 min.).

8.5ign message of finish for cassetite tape reading and
transfer to floppy disk appears on the display after
completion of reading and transfer.

9. At this time , push "RETURN" key, MENU(Refer to Fig.2.3-1)
appear.

(2)Caleulation Data

1.Seleet "CALCULATION DATA" in MENU{(Refer Lo Fig.2.3-1),
' then push "RETURN" key.

2.Hhén éonfirmation message Tor setLing Tloppy disk into
"DRIVE 2" appears, push "RETURN" key.

3. Computer starts carring calculation for elements of wave
and shows result of calculation., Mean while,computer
transfers data to floppy disk and also the elements of
wave data print out,

4. When main MENU({Refer Lo Fig.2.3-1) appears, data trasfer
from computer to floppy disk is completed.
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i3)Display Data

1.

Select "DISPLAY DATA" in main MENU(Refer to Fig.2.3-1) and
push "RETURN" key. : C

.Then drawing figure startls.

_When drawing figure finish, display asks whether copy or

not. When copy is required, push "C" and copy sLart{~'
Fig.2.3-4 shows display figure.

.When main MENU(Refer Lo Fig.2.3-1) appears, select'f“END“

on display for conmpletion of Job.
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o T13  Area : Banjarmasin Station : 1

m_H 1/3. ..

I T

7738 8,5 8,7

7727

Note 1 : T1/3 shows period of significant wave
Note 2 : H1/3 shows waveheight of significant wave
Note 3 : DEP shows water depth

Fig. 2.3-4 SignificanL Wave Curve
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3.1.2 Data Conversion for Self Hecording Currentl Meter {MTC-111)

1) Preparation

. * S
.Prepare an observastion memorandun sheet for MTC-111

and a format floppy disk for data inpul,

*The observation memorandum sheetl is a paper which 'was
noted necessary informations for data conversion. -such’as
survey area, stalion No.. observation layer. term of
observation (from starting time Lo stopping time . for
instrument) and searial number of instrument etc..
Table 2.3-2 shows example of observation memorandum sheet

for MTC-111.

Power swtich "ON" for Tape Reader.

_Set the cassetle tape which data had been packed into

the tape reader.

.Prepare program soft floppy disk of MTC-I[II for redding;
.Switch "ON" for computer. 7

.Insert immediately the program soft floppy disk into

"DISKET 17,

.Push "RESET" switch where locates left lower paft of

computer. Then following display appears.

*%x xMTC2 CURRENT METER®=* #* %

JOB MENU

(1) :READ CASSET

(2) : PROCESS DATA

{(3) : END THIS PROGRAM

PLEASE SELECT NUMBER

Fig.2.3-5 JOB MENU on Display
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Table 2.3-2

THE OBSERVATION MEMORANDUN of SELF-RECORDING CURRENT KETER (MTC~iII)

OFFICIENT FOR

NUNBER OF IMPELLER

V=0, 275*N+0 (RANGE: 0, 02~1,50m/s}

NO. 32204-~1

V=0,275+N+0 (RANGE:0,02~1.50mn/s)

NO. 32803-11

ITEX - ~:GENERAL’SURVEY (TIDAL CURRENT)
AREA . :THE ACCESS CHANNEL OF BANJARNASIN PORT
0BSERVER: (CHT NoO. - )
SERIAL NBER OF SSW-I1 S/ N
. OBSERVATION AREA BANJARMASIN (15-Day and Night)
ST, 1 3° 35’ 36.83" S | 1147 20’ 46.9"
POSITION LAT. LONG. 3° 42' 24,43" 5 | 114" 32’ 12.9" E
DEPTH (DATE, TIME) m( /. hoom
OBSERVATION LAYER 3.0 m ABOVE SEABED
MEASURING INTERVAL 10, Oflour (120 Nin)
HODE -
MEASURING TIME 2.0 Sec
NO. 32203-1,

=Normal End (
spbnornal End(

IMPELLER V=0. 504 *N+0 (RANGE: 0, 05~3. 00a/s)
NO. 32804~H
V=0, 504 *N+0 (RANGE: 0, 05~3. 00m/s)
(DATE OF PROBATION: 23 FEB, 1988)
FIRST RECORDING TINE | 1989 / I H 5
" S (DATA NUMBER: , h B)
\ INSTALLATION TIHE 1989 / f N S
PERIOD —
WITHDRAWAL TIME 1889 / I ¥ S
LAST RECORDING TINE | 1989 / i % S

, DATA NUNBER)

)

MOORING METHOD

NETHOD OF INSTALLATION

SET UP ABOVE SEABED

INSTALLATION

RIND DIRECTION:
WAVE HEIGHT :
WAVE DIRECTION:

WIND DIRECTION:
WAVE HELGUT
WAVE DIRECTION:

OF TC-111 © DIRECTION TRUE. N(DECLINATION ° From Nag.N)
- | DATEC / h a) DATE ( / h ) ]
CONDITION OF WEATHER : WEATHER
WIND SPEED WIND SPEED
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2) Program conversion start Lo operate

(1)Read Cassette Tape

1.Select "READ CASSETTE" (Refer Fig. 2.3-B) in MENU,
"RETURN" key. Then following display appears.

MTC2 CASSET has

MT-REAQER is power
Data—-FloppVy has

(ESC/Catl+B -+ Cancel)

PUSH |+~ [KEY

already setted?

on?

already setted?

Fig.2.3-6 Message on Display

then push

2 Insert Lhe new floppy disk which format had been done .into

"DISKET 2", and push "RETURN" key.
Following display appear.

Layer : -1.0 Ser.
First Rec, 1988 / 7/ 1/ 0/ 0

Lat. 114° 35.0’ Lon. 3" 0.0°
Propeiler Numbr : N27261

Please inpul paramaters

Area (BANJALMASIN] ?

* ¥ *sMTC2 Parametor**x%

srea (Banjalmasin ) Statian (A
: 32000

Interval: 10 (Min) Data No.

Propeller Coeficient V=0,50000 * N + 0.00000 m/sec

IF paramater is right them push [Return) key

Fig.2.3~7 Parameter an Display
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.3.Input:. :parameter;. . of information, basing upon

the

observation. memorandum sheel(Table 2,3-2), such as area,

station. No..,  .layer etc. in order.

4. After coefficient number inpulL, display asks whether

necessary correction done or not.
In case of no neccesary correction, input "Y",

S{Tape reader commence to read. (It takes 30-40min.)

6.5ign message of finish for tape reading and transfer

to floppy disk appears on Lhe display after conmpletion
reading and transfer.

7.At  this ~time, "RETURN"key push, then MENU{(Refer
' Fjg.2.3-l)‘ appears.

(3)Process Data

of

to

1.Select "PROCESS DATA" at Fig. 2.3-1 then following display

appears.
***MTC2 Header*xx fleme

station name:l sodel namc :MTC2 F,R.T :1988/09/20 11:10:00

Lat. 13° 0f serial no, :32103 L.R.T :1988-10-06 21:40:00

Long. :114° 35/ . interval:10{min)

layer {(m) :3 total record:2368

propellar no.:l32803 (V=0.504002N+0, 00000 m/secc)
| lower limit 0,00000 m/sec

command mode
(1):dumping data on CRT or PRT
(2):ploting data on CRT
(3):end

input coamand mode:

Fig.2.3-8 Command Mode on Display
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2.If the dumping

select "dumping data on CRT or PRT" in

push "RETURN" kevy.

for MTC-111 data,
command mode{ and
Then following display appears.

list is required

*x ¥ *xMTC2 Header **%* file name:
station name:l’ mode! name :MTC2 F,R.T :1988/09/20 11:10:00
Lat, :3" 0 serial no, :32103 L.R.T :1988-10-06 21:40:00
Long. :114° 35’ interval:10{min)
layer (m) :3 total record:2368
propellar no,:132803 (V=0,50400%N+0,00000 mn/scc)
lower fimit 0.00000 m/sec
back: input(B)
data start no.: 1 1988/69/20 11:10:00
data end no. : 2368 1988/10/06 21:40:00
CUTAUT. device CRT
sure ? (y/n)
Fig.2.3-9 Parameter on Display
3.5elect "CRT" or "PRT" in outpul device and push "RETURN"
key. Dumping list of MTC-1il show Table 2.3-3.
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4.1f the drawing figure is required for each elements of
observation iten, select "plolLing data on CRT" in
MENU(Refer to Fig.2.3-8)., then push "RETURN" key.

Then following display appears.

x**MTC2 Header*#*x file nanc:

station name:l nodel name :MTCZ F.R.T :1988/08/20 11:10:00
Lat. :3° 0’ serial no. :32103 L.R.T :1988-10-06 21:40:00.
l.ong. :114° 35' interval:10{min)

layer {(m) :3 total record:2368

propellar no,:132803 {V=0.50400sN+0, 00000 n/sec)
lower limit ©.00000 m/sec

start ao. :1 end no, :2368
1988/09/20 11:10:00 1988/10/06 21:40:00

sxx plot item *=x flame start time:1988/09/20 00:00:00
(1) :NT Tenmp flame end time :1988/10/07 00:00:00
(2):Direction plot figs number:4

(3):Velocity

(4) :N-comp. plot form :line

(5) :E-comp. fig 1: WT Temp max: 34 min: 24
{6):forword fig 2: Direction max: 360 min: O
(7) :bachword fig 3: Velocity max: 20 min: O

fig 4: N-comp, max: 20 min:-20

back: input(B)
sure ? {(y/n)

Fig. 2.3-10 Parameter on Display

5. Select "plot item number” and inputl necessary

parameter from each item. Then drawing figure starts and
display asks whether copy or aot.

If copy is required, push "COPY" key. Drawing figure shows
Fig. 2.3-11.

.When main MENU (Fig. 2.3-1) appears, select "END" for
conpletion of Job. _
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3.1.3 Data conversion fdr Electromagnetic Current MeLer (EMC IO&)

1) Operation order

1.

Set cassset tape which data contained into Tape Readerﬂ

(EX010) and push "REW" key for rewinding tape. coL
(AL this time, don't miss seLiting . casselte case

surface and opposite side.)

.Power switch "ON" for PC-9801.

At this time, no neccesary insert floppy disk and then ~
display appears . :

.Push "RETURN" key, then JOB MENU appears on display.

.And choose (7}, then push "RETURN" key then "A>" apﬂgars

left side on display.

.Type "EMC", then push “"RETURN" key.

Type “"File Name", for example "St.1-0]" and "Si, L-02",
Then push "RETURN" key.

.Push "START" far Tape Reader (EX0I10).

At this time, "START LAMP" on and cassetle tape moves.

From this time. cassette Lape reading starts. ‘
And after tape reads every 7 files then tape stops and
data are transfered to PC9801 computer.

_After data transfer finish, display shows data which

computer recieved and dalLa are sent to Hard Disk.
Meanwhile, Tape Reader repeats the abovementioned actlons
up Lo final data.

."END" lamp in bright means completion of all  data

conversion.
For example; When 15 days observation with Burst . Interval

60 min.,, Sampling Interval : 0.5 sec,
Sampling Duration ¢ bB12, total number of
file are aboul 2800. :
It takes about 3.8 hours for data

conversion.

.Push "STOP” on PC9801, then push "HOME CLEAR" key.

Type "CLOSE" on display then push "RETURN" key.
(At this time, all current data had been stored in the
Hard Disk.)
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10. How to make back up copy. (Data transfer to floppy disk)
The abovementioned opertation 1-3 are required.
Insert  format floppy disk for data stowing into "DISK
DRIVE 1", - ' ‘
Type "A>copy A:St.1-01(file name) B:St.1-01(file name)"
on display.
Then push "RETURN" key.
After then data transfer starts from Hard Disk to floppy.

2) Data Processing

1.The data which were transfered from a casselle Lape Lo a
floopy disk were processed by a big frane computer,
In- this processing, various informalions were also
- supplied .to the computer basing wupon an observation
memorandun sheet (Refer to Table 2.3-4 and Table 2.3-5) for
EMC-108 .and the computer computed current direclLions and
velocities for necessary analysis,
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Table 2.3-4

THE OBSERVATION MEMORANDUM of ERECTROMAGNETIC CURRENT NETER (EHCjIOB)

ITEX  :YEARLONG SURGVEY (WAVE)
AREA  :THE ACCESS CHANNEL OF BANJARYASIN PORT -
OBSERVER: (CHAT NO, 1~
SERIAL  NUMBER OF ENC-108 S/ N: 1029 , 1030 , 1031
OBSERVATION AREA BANJARMASIN (15-Day and Night)
STATION ST. 1
POSITION LAT. LONG. 3 38’ 5.417 S | 114° 25’ 22.0" E

DEPTIt (DATE, TINME)

m ( / ' : )

OBSERVATION LAYER

0.5 m ABOVE SEABED

DURATION TIHE

BURST INTERVAL

2,0 Hour (120 Hin)

SAHPLE INTERVAL

0.5 Sec

SAMPLE DURATION

5§12 Data (4 Min 16 Sec)

MOORING HETHOD

0F ENC-108

FIRST RECORDING TIME | 1988 / [} M 5

INSTALLATION TIME 1989 / | X
PERIOD

WITHDRAWAL TIME 1989 / I |

LAST RECORDING TIME 1989 / H | 5

POSITION QF CONPASS NORMAL

DIRECTION OF Y AXIS

DIR,FRON MAG.N

* (DECLINATION ° )

METHOD OF INSTALLATION

FIX WITU TRIPOD FRANE

MATERIAL OF TRIPOD

1RON

CONDITION QF

INSTALLATION

BATTERY POWER PRIOR TO SYRVEY:

BATTERY POWER AFTER SURVEY

m)
m)

V(DATE: [/ ., R

V(DATE: [/ , b

~ 110 -




Table 2,3-5

THE OBSERVATION MEMORANDUM of ERECTROMAGNETIC CURRENT METER (1HC-108)

ITEN ° :GENERAL SURGVEY (CURRENT 1)

AREA  :THE ACCESS CHANNEL OF BANJARMASIN PORT
OBSERVER: (CMAT NO. 1-
SERTAL - NUMBER OF EMC-108 S/ N
OBSERVATION AREA BANJARMASIN
STATION ST, (  -Day And Night)
POSITION LAT. LONG. 3 *slias . "E
: Month Day h m
DEPTH (DATE, TIME) al /., )
OBSERVATION LAYER 0.5 m ABOVE SEABED
_ BURST INTERVAL 1.0 Hour (60 Min)
DURATION TINE SAXPLE INTERVAL 0.5 Sec
SANPLE DURATION 256 Data (2 Min 8 Sec)
S : : Month Day
FIRST RECORDING TIME | 1989 / I M S
INSTALLATION TINE 1989 / I H
PERIOD
WITHDRAWAL TIME 1989 / i ¥
LAST RECORDING TIME | 1988 / I M 5
NORNAL

MOORING METHOD

'POSITION OF COMPASS

DIRECTION OF Y AXIS

DIR, FROM MAG.N (DECLINATION ° )

Wind direction:
Wind speed
Wave height

| Wave direction:

OF EMC-108 | METHOD OF INSTALLATION FIX WITH TRIPOD FRAME
MATERIAL OF TRIPOD [RON
CONDITION OF - -'| BATTERY POWER PRIOR TO SURVEY: ~ V(DATE: / , h m)
INSTALLATION | BATTERY POWER AFTER SURVEY VATE: /., h m)
Weather 2 (Date: [/ , h m)
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Flow of Conversion of Cassette Tape of EMC108

preparation of PC-9801

1. Power "ON"

2. ifter an Initial display appearcd, pusl:lcey

3. Menu appears then push key

4, _ appears and shows OK! for preparation
preparation of Tape Reader (EXOL0)

1. Power "ON

( Insert Cassette Tape into Tape Reader then rewind Lape. )

;

Start Progras

Typet.hen push

!

File NANE appears on display {eg.5t.1-0], available for wilhin eight characters)

Type File NAME then push
push|START| butLon Tor Tape Reader

I

Tape start to read

loap on

Data are transfer Lo Hard Disk from Tape Reader
@ lonp on for EXOI0

{one block is read in several second)

files

Fig.

Transfer of 298

YES
is over
@ N

Y

ES
{ lump on.

NT is automatically rewound)

1. Push

Z>——- 2. Push HONE CLR

3. Type [CLOSE[ then push

Make to [inish prograa (operation by PC-9801)

!

END

When data are abnormal, !
[lata are never Lrans[_'ered:a.nd_

data readings are repeated oulys
it this Lime coun'l.el; nuaber Iusi.
be conl'irsed,
L. Push for Tape Reader;jf::E
2. Do action in iwn@) :
3. Rewind Tape to the conl'irled:;

conter Nusber. !
4. Do action in LileD '

* Tape Reader can judge automatically,
2. 3-12 Flow Chart of Conversion of Cassetie Tape (EMCIO8)
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3.2 Processing Data Measured by the Observational Equipment
except the Self Recording Type Equipment

Fdilowinssf:are operation methods of data input and drawing
figure using 'a personal computer for data which were
measuyred by analogue recording type observational
equipment( Tide gauge and wind anemometer) and direct
reading type observationl equipment.

3.2.1 Method of Data Processing for Tide

1) Bata !nputzProcedure

The first, date, time and recording conditions on an
analogue chart of the tide gzauge must be checked. After

normal records were confirmed, height of tide from the datunm
line are read. Then these data are input.

2) Input Data .
l.Swiich “ON" for the computer,
2.1nsert the floppy disk for the program into "DISKET 1".

3. Push "RESET" switch, then_the following message of "JOB
MENU" apears on the display.

{JOB MENU}

(1) TIDE
~ (2) WIND
(3) END THIS PROGRAM

* Please selecct T ]~ — =
¥ and Return *

Fig. 2.4-1 JOB MENU on Display
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4.Select "TIDE" from JOB MENU, then the following nmessage
apears on the display.

{ TIDE-FILE JOB MENU )
**x Please set Data~floppy to Drive-B =xx
(1) DATA INPUT
(2) DISPLAY DATA
(3) END THIS PROGRAM

* Please sclect T § &= = =*
* and Return *

Fig. 2.4-2 JOB MENU on Display

b.Insert a format floppy disk into "DISKET 2",

6. Then select "DATA INPUT" on the MENU and Lthe following is
displayed.

'5478:@?417®ﬁUn—A9N»H%U$ﬁhn
T4 VI RVIL B: ¥

File Name ( Useless ".WJ2" )

Fig. 2.4-3 Display asks File Name
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3}

On preserving the data, file name nmust be correctly
separated among many files. Therefore, it is desirable that
survey -item and month are determined without confusion,
For example, in case of tide data obtained in July, 1989,
file name is "TIDE8907".

After file name is input, format of table is displayed.
Then input 'the tide data for every one hour in the format of
table. ‘

.After conpletion of inputting tide data, push the key for

"CNTL P", The output table is displayed as Table 2.4-1.

.Push the ‘ke& "CNTL P" for saving the input data.

Display returns to Fis. 2.4-2, Then input operation closed.

Qutput of Tidal Curve

.Shift a carsol position to "DISPLAY DATA" on the display

shown as Fig. 2.4-2 and push the "RETURN KEY".
Then display shown as Fig. 2.4-3 appears. Input file name
then tidal curve appears on the display.

When a copf in Fig. 2.4-4 is required , select a command of

"COPY" to print out by a printer.
.After completion of printing out, select a command of

"END" display returns to Fig. 2.4-2 and operation of
drawing curve closed.
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3.2.2 Processing Data for Wind

1)

2)

5.
6.

Data Input Procedure

The first, date, time and recording conditions on an
analogue chart of the wind metLter must be checked.

After normal records were confirmed, instantaneous wind
velocity, average wind velocity and wind directions which
smoothing are carried oul are read. Then these data are

inputed.

Input Data

.Switch "ON" for the computler.
.Insert the floppy disk for the program into "DISKET 1",

. Push "RESET" switch, then JOB MENU as Fig. 2.4-1 appears on

the display.

.Select "WIND" from "JOB MENU" and push "RETURN" key.

{ WIND-FILE JOB MENU )
*x* Please set Data-floppy Lo Drive-B =xx
(1) DATA INPUT
(2) DISPLAY DATA
(3) END THIS PROGRAM

* Please sclect T e~ — x
* and Return x

Fig. 2.4-5 JOB MENU on Display
Insert a format floppy disk into "DISKET 2",
Select "DATA INPUT" on the display shown as Fig. 2.4-5, then
following is displayed and the display asks file nanme.

In case of wind data obtained in July, 1989, i1
is "WIND8907". )» file name

- 118 ~



3)

547 BLOF LAY DEY 32— L5 Rk BNJR000AS
FAUIRVIE B

WID8S07 WJ2  TPB9O0707 WJ2  TP830710 WJ2  TPBSO7IA WJ2
S HEDTFANNBY T,

R e T g Y

File Nane ( Useless ",WJ2" ) : WIND8S0T

" Fig. 2.4-6 File Name on Display

 After file name was input, the format of table is displayed.

Then input wind directions and wind velocities at every just
hour. o

.After completion of input, push the key "CNTL P" then data

are printed out by a printer in the table. Sample of the
table is shown as table 2,4-2.

.After completion of printing out, push the key "CNTL E" for

saving data, the display returns to Fig. 2.4-5 and the data
input operation is closed.

Wind Direction and Wind Velocity Curve

.Shift carsol position to "DISPLAY DATA" on the display

show as Fig. 2.4-6 and push the key "RETURN". Then the
display shown as Fig. 2.4-6 appears.
When a file name is input, drawing curve shown as Fig. 2.4-7

is displayed.

Copy shown as Fig. 2.4-7 is required, select "Copy™ in the
commands. Then the curve is printed out by a printer.

.After completion of printing out, select the "END" in the

commands, the display returns to Fig. 2.4-5 and operation of
drawing curve is closed.
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Table ‘2'.A4.-27 Hind';DibéctiIon and Wind VYelocitLy

OATECIS89 - ¢ 7 7)) DreasSIND(val, (=)} Area(Pilot Stacion )

1k th W] 5b b | Th 8h wh | 105 [ 1ab [uzh faan [een [asn [ ren [ure | ek 18 | 200 | 21h § 22h | 23R | 24h

dtr. | sse | se SE YE {ENE E 2E NE XE E s p11) H{] SW | s5¢ | ssu SE | S5E | SSE SE SE SE SE | ESE

1] ave-v| 2.2]| 2,0];2,0 .01 L6 1.5 18] 20 19| o.8) 1.3] 19 9] 1.9 24f 4.5| 1.9] 2.4 i.d. 3.6f o] 59 2.9] 2.¢
R Y Lo CLYEEY [EEEEE FRESTS Bh cema PIEPURE S DU camsndraomashosanndocans .- vossadissons

eoa=v| 2.8} .55 L7} 0.9) Lo| LOo| L3f 24| 2.4 08| 10| 2.0] 3.7| 38| s.0f18.0| 5.3] s.6) 72| 77| w.7] 63| 4| 2a

SSE |'ESE;:| ESE: |ESE Jwxeif:W | w. |ww.| 26§ E $€ |usv |osw | s [sse | se | se |ese |ese |ese |ese |'s |wmw ] w0

verardereasskovevuduensvohonsnafessuncha sacenfancicderes ssssastasicctorrmrdercerrfernandrrnanahas amsbsnmmefenannd meera

35| 23] 20| 2,11 L8 20| 19| L9| 22| 20| 2.5| 20| 2.0| 48] 3| 28] s3] zs| naf 2.0] | ns{ 18] 2.0

PP PR MR NG PR NI JTI S stdsickereseduamssspsriccfannrrrhrssssfesaradanmnns FYCTIPR FURPURPI SIS FR R Y T

S.0f S.4] 6.5) 21| LOo| L4} LS5; L3] 27| 20| 38| 2.2] sa|10.7) 86| 6.8| 48| 24| 27| 4] 22} Baf zal e

dit. wlox LELEM ) X L ] ne X ST | ANE | W3E ¥E NE AE SE § SSE | SSE | SSE SE | ESE | ESE | SEE | ESE

Af aveerd 2.1] 2.4) 2,0 2,07 2,0} 27| 2.1 41| 2.4] 3.2 30| 2.8| 26| 23| ne] 18| ast e a2| 33| 28| 18] 22| 20

worv | 2.0) 38| 28| L8| wz] az] n2] e} et sa| w4 aa| ao] za| el 12| a4af sal sl 51| e zal 21| a2

dlr. XE NE XE | EXE XE | EXE ¥E | EXE | ESE | ¥ s se H SSE SE | SSE SE SE | ESE | ESE SE | ESE | ESE SE

FETETY CPPTTT TRTPRY PRI PIRPaey PP Sy PR A sesaedacnanan Y TP P S menssdiacsmabacaan FEp—— bererefonernrkrranclaccnadarsans

4| ave-v 1.8] L9] L&) L6} 18] L8] rof 18| 2,00 2,2]| 2,0f 2,4 3.8 28| 5.5] 5.7| 55| 4.5] z26] 28| 20| 30| 23

wor-v{ 25| 2.2|125,9| Lt Lol 2.2f A1) Lo] 4| 25| 2.0 4.1 6.6] a5| szf12.2]|10.0] ao6] 51| 4.3 20| 45| 54

dir, E E E SE aw | ANE 1] SE | E5E | ESE XE SE
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3.2.3 Data Processing for Discharge
l.Prepare the field survey notes.
2.Switch "ON" for computer.
3.1nsert the floppy disk for the program into "DISKET 1. '

4.Push "RESET" switch, then the following JOB MENU appears,

{ MONTHLY SURVEY )

(1} DISCHARGE
(2) SALINE
(3) END

* Please select T |+ — =
x and Return x

Fig. 2.4-8 JOB MENU on Display

5.Select "DISCHARGE" then the following is displayed.

{ DISCHARGE )

*x* Please set Data-floppy to Drive-B *ex
(1) DATE INPUT
(2) END

* Please select T [ &~ — =
* and Return *

Fig. 2.4-9 JOB MENU on Display
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10.

11.

.Insert a format floppy disk into "DIKET 2".

.Select "DATA INPUT" from the MENU on the display then format

of table for five(b) stations is displayed as Fig. 2.4-10 on

'the‘display.

. Input necessary informations such as date for each survey

item, station No., depth, time, measured values and
equipment No., etc. into the locations required.

.After completion of input data, push the key "CNTL S™ then

data are saved.

Print out the input data by a printer in way of LOTUS 1-2-3
gystem.

Push the key "CNTL. E" then operation closes.
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3.2.4 Processing Data for Saline Wedge

1.

- W N

Prepare the field notes.

.Swich "ON" for the computer,

as Fig 2.4-8.

.Insert floppy disk for the program into "DISKET 1",

.Push "RESET" switch then "JOB MENU" appears on display shown

.Select "Saline” then the follwing is displayed.

{ SALINE )

(1) DATE INPUT 1
(2) DATE INPUT 2
(3) END

xxx Please'set Data-floppy to Drive~-B =xx

t Please select T L~ — =
x and Return *

Fig. 2.4-10 JOB MENU on Display

6. Insert a format floﬁﬁy disk into "DISKET 2°".

7.8elect

four(4) stations is displyed as Table

8.Input necessary informations such as

items, station No.. depth, Ltime,
equipment No., ete. into the location

8. After conmpletion of input data, push

data are saved.

10.Print out the input data by a printer

system.

"DATA INPUT 1" from the MENU then format table for

2.4-4,

date for each survey
measured value and
required,

the key "CNTL S" then

in way of LOTUS 1-2-3

ll.Push_the key "CNTL E" then operation closes.
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4, App11cat1on of Results of Natural Condition Survey of Access
Channel
;On tha study on malntenance dreging, tLhe countermeasure of
_,sedlmentatlon_ls processed basing upon a flow chart shown
+in Fig. 2.85-1. . . .
In the flow echart, natural condition survey occupies a

important.- - position to grasp Lhe phenomenon of

in.consideration of sedimentation.

sedimentation

IT/R(1)

1 1 1 2
Study on the prosent . Study on the present Study on the present Flald survey
condftions of porta/ |— condltioss of aala- || condlitions of }— of natural
harbours snd channels tonance drodeing slitstion condlLlons

systons Includlng
snalys|s of
F/R(1) data
3 -4
.b{nnnlﬁl ol the bovelopront of t-
‘accoss channel effective moausras
for =aintonsnce
p/R(z) dredging
]
Study on slitallon
phenoacnon
5
rlnnnlng of allnrnuilvul
for siliation eoduclion
PIR(3)

fydranl lc scdel
Lokts

7

Analysls of siitation mechasnisn
{L.aburalory tezts

i numerical sinulatlons}

Evaluation of
for siltaLlon

alternatives
roducLion

Forsulatios of the

conprchenxlva plan

Formulation of the First Stage Flan

IT/R(2)
DF/R

Fig.

2.56-1

Master Flow Chart of the Study
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On this text, we describe briefly how does the results: ofi:
natural condition survey reflect to the countermeasure.ﬁh*WF
First of all, the data obtained from the natural condition
survey are processed and analized for every observation 1tem.
Then a condition of sedimentation in navigation' channel”
grasped by the results of natural condition. survey and Lhe
phenomenon of sedimentation is examined. :
The results of analysis are provided as basic data for "the
reproduction of wexsisting condition by a hydraulic  model
test and a numerical simulation.

Following is a procedure of a hydrauliec. model tesi‘ which
were abstracted from the Progress Report (3) issued by JICA

Study Tean.

Following sentence is abstracted from Chapter 4 Test
Procedures in the Progress Report(3). '

QThe hydraulic model tesi will consist of a series of tests
reproducing the existing conditions and tests for planned
countermeasures Lo reduce the quantity of the maintenance
dredging volunme.

The test procedure will be as follows.

Analysis of Field Observation Data

!

Determination of Test Conditions

'

Reproduction Tests of Existing Conditions

)

Tests for Planned Countermeasures

Conditions such as the tide, currents and salinity to be
in the model will be determined in accordance with the
results of the field observations’
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And also, numerical simulation is conducted by a flow chart
shown in Fig. 2.05-2,

current

wave fleld

field

density

sind-driven current

current

t
t
L)
1
:
1
E
tidal current :
E
'
]
:

refracion, diffraction
breaking, shoaling

nearshore current

v

dumping of surface
waves

y

shear stress

diffusion model

mass transport of
sud layer

diffusion, convection
erosion, deposition

Fig.

prediction of total
asount of deposition

putput

2.5-2 Aggregate Flow Chart of SiltatLion Model

According to the chart, the progran .
parts such as tidal current model ., wave deformation

and total amount of deposition.

three
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P11

Operation Methods of Observational Equipment used for Natural

Condition Survey

1. ' Observational Equipment

' 'FollowingZs are JICA's equipment used for Natural Condition

Survey in Banjarmasin,

“a.Automatic Recording type Observational Equipment

-Suﬁerapnic Magnetic Recording Type Wave Height Meter
(SSW-IJ) and ‘an exclusive Tape Reader

-Self Recording Current Meter (MTC-III) and an exclusive
Tape Reader

~Electromagnetic Current Meter (EMC-108) and an exclusive
Tape Reader (EX010)

-Fuess Type Tide Gauge{LFT-111)
-Anemometer (KDB-300)
Bfﬂirect Reading Type Observational Equipment

-Direct Reading Flow Direction Current Meter Printer
(DCM-PRT-111)

-Vector Electromagnetic Current Meter (EMC-107)
-Salinometer (5005)
—Portablé Tu;bidimeter
c,Others _
-Personal comQuter(PC-980l VX}
“-Water S;pplgp(Vaq-dorn)
“Variable Speed Tubing Pump
-EMC-108 Checker
Table 3.1-1 shows an arrengement of observational equipment
which are classified for every survey item of natural

condition survey. (Refer to the instruction manual for the
operation of equipment in Apendices)
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2. Installation Method of Automatic Observational Equipment .
Among the JICA's equipment, automatic ﬁecdrdfﬁgwrniype
observational equipment have to be installed into. the
seawater by some divers using the platform or Lhe nmooring
facilities. Followings are necessary goods and Lhe detailed
methods for the installation of the equipment.

2.1 Supersonic Magnetic Recording Type Wave Height Recorder (SSH-
I1) and Electromagnetic Current Meter (EMC-108) '

An installed condition of SSW-11 and EMC-108 for the
observation of wave height and wave direction in yearlong
survey is shown in Fig., 3.1-1.

e Buoy \ Buoy

Sink

Electromagnetic
current meter

Vave recorder

er Sinker

Support pipe
(3m)

Fig. 3.1-1 Installation condition of SSW-I] and EMC-108
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1) Necessary Equipment and goods

Necessary - -equipment ‘and goods for a station with an
installation condition shown in Fig. 3.1~1 are as follows :

(1) SSH-I1 (weight : 35Kg) 1 set

(2) {<EMC-108 - (weight : 29Kg) : 1 set
(3) Frame-of :SSW-11(weight : 20Kg) : 1 set
with support pipe(dia. : 4,6cm, length : 3m) : 4 set
(4) Frame of EMC-108 (weight : 50Kg) 1 set
with support pipe (dia, : 4.8cm, length : 3 nm) 3 sets
(6) A complete set of Jet-pump
-Jet-pump (3HP) : 1 set
-Fire hose(length : 30m) i1 set
-Nozzle of fipe hose(Refer to Fig. 3.1-2) : 1 set
{(6) Consumables | .
-Corrosion protective zinec 2 pcs
~Rope(dia. 16 mm) 20 m 5 pes
. 5 m : 1 pes
-Shackle :10 pes
-Sinker(weight : 25Kg) : 2 pes
-Floating flag pole 2 pcs
" (7) Mooring goods for big boal
-Anchor (weight : 40Kg) : 2 pes
-Chain b5 m : 2 pes
- . =Rope(length of anchor rope is required
4 times of depth) : 2 pes
{8} Working boat
-Big boat _ : 1 boat
-Motor boat : 1 boat

For smooth carring the installation work., a selection
of working boat is an inportant element., View point of
this, it is desirable that a big boal with wide deck
and boom is employed. A motor boat is necessary to
support the big boat.
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2) Working Process for SSW-II and EMC-108.~“K..: .
Followings are the process for SSW-II] and,EMC-IOS;‘.-'*

(1) Lead a big boat Lo a planned position using positioning
systenm, - ! R S _

(2) Keep ahead of the boat upstream then let go anchor.
(3) Anchor is thrown downstream at stern of the boat., &

{4) Fix the boat at a position with 2 anchors.

Q_Ifﬁ%w o . /A

>

Current direction

Anchor Anchor

() Place EMC-108 with the frame on the planned}point.

Jet-pump
ongEa
1 "I Buoy

Current direction

Rope
Anchor ENC~-108

Sinker
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. (B)Fix -:-the: frame of EMC-108 on the seabed by penetrating
-3pes . of .'the .support pipes{(3m) through the seabed wusing
divers and Jjet-punp. .

. Jet-punp/ Fire hose
(s /

T~ Buoy

-

current direction

ENC-108

Frane

anchor .
Sinker

and Nozzle

Jet-streath

$

Support pipe sink

(7)Place SSW-11 with the frame on a planned point after
" .gshifting about 20m upstreamward away from the point

of EMC-108.

At} Jet—punpj///
\& ﬂ ] 2 f Buoy

Current directijon -

ENC-108

Anchor

Sinker
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(8)Fix the frame for SSW-I1 on the seabed by penetrating 4
pecs of the support pipes(3m) through the seabed wusing
divers and Jjet-punmp. e R

AT Jet-pump /
1 "
| B

Fire hose

>

Current directipn

EnNcC-108

Anchor

Support pipel(3m) and .
nozzle :

Ju\Jet-stream
A 4

Support pipe sink
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(9)After an installation of the frame for SSW-11, sinkers are
thrown in to the sea on upstream side and downsiLream side
..using  a motor boat. Then marker buoys are installed on
. both side. ' '

current directi

ENC-108
SSU-11

Anchor

Sinker

Condition of mooring point has to be confirmed by
divers after completion of the installation work.

Fix for the wire

-qu———Zm—————ﬁ ’//127 Fire hose

- —=-E-3 ¢

Jet-sirean Nozzle to Jet-puamp

PVC(Polyvinyl Chloride 2cn)

Fig. 3.1-2 Nozzle of Fire Hose
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2.2 Electromagnétic Current Meter(EMC-lOQ)

An installation condition of EMC-108 wused for c@bgent
observstion in general survey is shown in Fig. 3.1-3.

| <

Electromagnetic
current mete

Support pipe(3m)

Fig. 3.1-3 Installation condition of EMC"IOB_
1) Necessary Equipment and Goods

Necessary equipment and goods for a station with
installation condition in Fig., 3.1-3 are as follows ;

(1) EMC~108(weight : 35 Kg) : 1 set
(2) Frame for EMC-108( weight : 29 Kg) : 1 set
with support pipe(dia. : 4.6cn) : 3 pes

(3) Consumables

.pc .

-Corrosion protective zinc 1
-Chain 1 m 3 pecs
0.5 m : 3 pcs
-Shackle : 10 pes
-Sinker(weight : 20Kg) : 1 pe
~Rope (dia. : 16am) 10 n : 2 pes
-Small buoy 1 pe
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(4) A:ébmﬁfeté Seﬁ.of—Jet?ﬁump

-Jet-pump (3HP)

1 set
-Fire hose(length : 20 n) 1 set
-Nozzle of fire hose(Refer Lo Fig. 3.2-2) 1 set
{4) Mooring goods for a boat
—Anchor(welsht : 30Kg) 2 set
~ =Chain - . B m 1 pe
-Rope(lensth ‘of . anchor rope is required
3 ‘times of depth) : 2 sets
(b) Working boat
-Big boat : 1 boat
~Motor boat : 1 boat
2) Working process for EMC-108
Followings}hre‘the process for EMC-108.
(1)Lead a working boat to a planned poesition using

positioning systenm.
(Z)Keep ahead of boat upstream then let go anchor.
(3)Anchor is thrown downstream side at stern of boat.

(4)Fix the boat at the position with 2 anchors.

M ,/A EHC-108

14

—>

turrent direction.

Anchor . ’ ' Anchor
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(6)Place EMC-108 with the frame on the seabed.

Jet-pump
aomo - . .
A n" ’

b3
—>

Current direction

Anchor

EMC-108

{6)Fix the frame for EMC-108 on the seabed by penetrating
3pes of the support pipes(3m) through the seabed using
divers and Jjet-pump.

Fire hose

—>

Current direction

EMC-108 Frame

Pipe (3m).. .
and nozzle

,m\Je@-stream

\ 4

Support pipe sink
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(7)After, an installation of frame for EMC-108, sinkers are
thrown 1inte the sea on downstream side using a motor
boat. Then marker buoy are installed,

z ~ﬁ

current directipn

ENC-108

nnchof
Sinker
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b

Necessary equipment and goods

Necessary equipment and goods for 'a station with an
installation condition in Fig. 3.1-4 are as follows

(1)MTC-111(weight : 37 Kg) : 1 pe

{2}Mooring goods of current meter

~Sinker (weight : 60 Kg) : 3 pes
-Chain 10 m 3 pes
' 3 n : 2 pes
-Schakle . .+ 30 pes
-Rope (dia. : 16mm} 30 m . 2 pes
(dia. : 16mm) 20 m 2 pcs
(dia. : 1Z2Zmm) 10 m 1 pc
(dia. ¢ 6mm) 200 m 1. ecoil
-Steel wire (dia. : 8mm) 3 m 2 pcs
-lron buoy(Buoyancy 40 Kg) 2 pes
-Floating flag pole 2 pcs
-Small buoy 1 pc
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2.3 Self Recording Current Meter (MTC-111)

An insta!lat@on condition of MTC-11I1 used for tidal current
observation in general survey is shown in Fig., 3.1-4.

Buoy - : Float Buoy
10m Rope{ # 12nm)
20m Rope
_ 20m R
(@ 12nn) o{__»Iron Buoy (j: 1;:::)
7———'—

3m wire( ¥ 8nm)

—

Current Meter

——— - —

30m Rope 30m Rope( & 16nm)

( ¢ 16mn) 3m wire( # 8mm)

3m chain

- -

........

Bottom

60kg Sinker 60kg Sinker 60kg Sinker

Fig. 3.1-4 1Installation condition of MTC-111
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WIND DIRECTION AND
“WIND SPEED ANEMOMETER
“ON D.C. SUPPLY

FOR USE IN' SOURCELESS DISTRICT

e GENERAL
It is -quite essential to observe and know direction and speed of wind
. for  the ‘preliminary environmental investigation for the construction
of highways, harbours, railways, bridges and numerous storeys buildings
In view of the fact that districts for which such preliminary investi-
gation is required are in many cases those where acquisition of electrical
source is .of a considerable problem, a wind direction and wind speed
anemometer suitable for use on D. C. power supply with less power
consumption has been enthusiastically anticipated.
In this system, a wind direction and wind speed anemometer is combined
with a power-saving unit, and, by supplying a D. C. power to the wind
direction measuring part of this system at intervals of the pre-deter-
mined time, power consumption of the system is curtailed to a consider-
able extent. This system therefore enables an operator to effect a
' |long:tefm measurement with the use of batteries of a small capacity.
‘Recording of wind direction with this system, although intermittent,
could be sufficiently applied to the analysis of' general meteorological
_phenomena. On the other hand, the recording of wind speed is obtained
in this system in the ordinary form of continuous recording as no power
is required for its wind speed recording functions.
_The recorder cabinet is of a self-standing and rainproof construction
for the outdoor installation and contains in it a recorder, a power-
saving unit and batteries.

e FEATURES o
@ As the. wind direction and wind speed sensor/transmitter ‘and the
" recorder can.be separated each other by about 300 meters with the
~ use of connecting cable of 0.75 mm?x 8-cond., these units could be
freely installed at locations where the measurement of wind behavi-
. our is made most conveniently(Note that it is preferable to install the
wind .direction and wind speed sensor/transmitter at the height
of more than 10 meters- above the ground). _
- (@ Long-term wind. direction and wind speed recording can be effected
" with the use of batteries of small capacities.
* (D No shelter for the recorder cabinet is necessary as the cabinet
itself is self-standing and of rainproof construction.

e COMPOSITIONS

@ Wind Direction and vwvind Speed Sensor/Transmitter,
@ Wind Direction and Wind Speed Recorder.

@ Power-Saving Unit.

- @ Recorder Cabinet.
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e SPECIFICATIONS AND RATINGS

(D Wind Direction and Wind Speed Sensor/Transmltter
(Model Kl.-1 I l) o -

Type .................................. Prope“er Type

Wind Direction TransmltterD C. Synchro Motor.

Wind Speed Transmitter:--- A. C. Generator.
Ranges for Measurement --- Wind Direction: All aznmuths 360

Wind Speed: 2 to 70 m/s..

Maximum Wind Speed -+---.- More than 90 m/s. .
@ Wind Direction and Wind Speed Recorder(Model KDD 300)
Type .................................. 3-pen, analogue recordlng : .
Ranges for Measurement
Wind Directlion s seeseces All azimuths, Wlth the 540" /360
shifting system,
Wind Speed «+-seeeereionns 2 to 35 m/s and 2 to 70 m/s

(Switchable).
Wind Speed averaged for 10 minutes: 2 to 50 -~m/s.’

Chart Speed -+ srvrnniiiniinnnn,, 15 mm/h.
Chart Feeding Device :---..: "Self-winding clock by means of
' Pulse motor.
Recording Chart -»ceoeeeee Length 23 m. x width 277mm. (Correspondmg to

2 month's recording ata speed of 15mm/hour).
Recording width for instantaneous wind
speed:120 mm.

Recording width for wind Speed aver'aged for
10 minutes: 60 mm.

- Recording width for mstantaneous wind -
direction: 60 mm,

Roll ‘winding type.

Power Supply ....covvuueann..., 12 v.D.C.
or T00V.A.C.+£10% 50 or 60 Hz L

(® Power-Saving Unit(Mode! KL.S- | 0)

Operating System :=---s+reeueee ON/OFF ‘Switching System for the
electrical supply to the Wind
Direction Measuring Component
0.5 sec. /60 sec.

jnput Power..;-...-...-........;.10 to 15 VDC ' :

Alarm Circuit eervereeeranneens Red lamp lighting at the droppmg of
supply voltage.

Protection Circuit ««--vveeueee, Supply mains OFF at’ the dropping of

supply voltage,
(#) Recorder Cabinet

Type - rreeretnreiscieniianna,, Self-stand[ng’ rain- proof type

Components contained:--+-+++ Wind Direction and Wind Speed:
Recarder, Power- Saving Unit,- and
batteries.
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1. Hindzdirection and-vind‘speqd trensmitter,
1-—1 " Uﬂeo

The: wind direction and vznd speed transmitier is o unit to be combined
vith.a. ‘Model" KL-11}% Wind direction and wind speed indicator.and a
RBecorder in order to:easily measure remotely on the land instantaneous
wind direction and wind speed and to "indicete" and "record" them.

1-2.‘Performanpp characteristlcs.

'Typg - S & Propeller syatem, water-proof type.
Stnrting of vind direction axisi: .Less than 2 m/s in wind speed at 90°,
'Wind direction transmitterz Synchro syatem {A resistance ring system

in the D.C. unltdumhsund:ﬁ::ss&syn:sysisﬂ=
T - R e T Y

and speed, transmitter s Nagnet sfstam A.C. generator, 30 V/2500 R.P.M.
' Minimum wind speed for starting operrtiont
Less than 2 m/s,

haximum rcsiutxhle instantnneous wind speed: 90 m/s.

This equxpment is considerod to be less influenced by atmospheric turbulences
and its propeller rotution is linenr with wind speed.

The propeller, belng:big 1n its rotatiosnl power and small in its inertia,
is excellent in its follow-up characteristics to a breath of aix end the
vertical tailfin, being big in its restoration power and small in its
inertia ineluding that of the streamlined body, is excellent in its follow~
up characteristics to wind direction and in breking charactaristies, -

1-3, Structure and Functions,

This equipment is of a structure as shown in Pig. 1-9. It is finished

10 be water~proof and a rotationable streamlined body with a4 taflfin is
mounted on the, stand made of marine aluminium, The wind direction trans-
mitter is contained in the centre of the streamlined body and the wind
speed generator is contairied in the front part of the streamlined body.

The shaft of the wvind speed generator is protruded externally and.the
propeller made of marine aluminium is mounted on the shaft. The propeller
mounting part is of a special construction and the rotationsal part is

finished to be \ater-proof.

The slrp-ring positioned in the centre serves for electricel connections
of the wind speed generntor, the electro-coninct devico and the movable-
parts of-the wind direction transmitter with the terminals in the stand.
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Pig. 1-Y

Fig. 1-1 shows a magnot system A.C. © Magnet Systew A.C. Generator -

1 tati 1
gurerator Which o o oSOl Goorster shagt | Pelt ot on
. ‘ _Ke reservolr
. F M - h —— -
generator, Fig, 1-2 shows o . Ball Bearing- . . Generator windin

wind direction transmitter
for D.C. use (Standard). Fig., 1-3
shows a wind direction transmitter Casing

for A.C. use,

| Hotntional mognat
/.dron ecore.. ..

411 mechanical constructions and ) s t;ﬁjv.-‘
electrical performances of the | L5 it
transmitter are arranged eccording
to the established stsndard. ln’
addition, propellers, gemerator'

Hoﬁnting y

covers, tailfins, generators, and ' BCrew P

50 on, are also manufactured - - terminal
according to ‘the established Electro contaoct .

standard, Thercfore, an entire device E

interchangeability among all
of them is ensured.

Pig., 1-2

A. ¥ind direction generator
for D:.C. use {Standard).
- Brush .

Slip ring . holder

Brushes of
resistance ring

Resistance
ring

Connection-
plug
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If the transmitter is put as it is in a wind, the direction of the
streamlined Body corresponds to a direction at vhich a wind pressure
against the vertical tailfin comes down to the minimum; in other

. words,’ it corresponds 4o a wind direction. As the propeller rotztes
proportionully with a wind speed, ‘a voltege proportional with wind
speed is excited in the A.C. generator which is directly coupled to
the propoller. .

‘Ag stuted’ above, 4in the wind direction measurement, an angle devinted
from the-reference angle is fed to the wind direction transmitter.

SBuch angle.is: transmitted. electrically to the selsyn receiver and
wind d:rection is detected by its rotating angle. The electro-contnct
device is mounted on the shaft of thé wind speed gencrator at the
'opposite s:de of the propeller. Fulse generated from this device is
effected at a rata of 100 m. per every wind-run., With these pulses,

a measuremant - of averaged wind speed is possible if the electrc-contact
device is coupled to a self-recording alectro-contact counter or a
recorder of averaged wind speed.

1-4, Instnllation.

On installation of the system, & location where the tranamitter is to
be installed should be selected and determined most seriously. If the
location is ‘an open ground, for example, & field or a beach, & tower:
or.'a pole may be erected and the transmitter may be'mounted on the tep
of such a tower or a pole. Un tho other hand, if the transmitter is

_to be installed on the roof.of a build1ng, shape of that building and
its' eavironméntal conditions should proliminarily be investignted

.sufflcientlv prior to instnllat:on of the transmitier, and the locztion
of the transmxtter and its height from the roof should be determined.
from the viewpoint of nvoid;ng any effect from blowing up of shxrling

' of wind.

Now that . the locntion, height ‘of the pole, and so on, were decidad,

the transmitter mounting hole is just prepared. On doing so,” the
correspondence between the hole and the N-S direction should be confirmed
completely sccording to Fig. 1-9, prior to entering into actual holing.
Do so ‘witliout faily, pnrtlculurly in case that an adjustment in lafer
days ;a not possxble. s

l
As ths wind Hirection is expressed by a rotnting angle of the streemlined

- body fn relnt1on vith the stationary part (stand) of the transmitter,
Care must ‘be taken to ensure, on 1nstallzng the trensmitier, the corres--
pondernce of ‘the line connecting N (North) and S(South) marks given
‘on the mountxng flange at the bottom of the stand, with the actunl
north nnd south l;na.

Tho enrthlng terminal is provided in the stand. Be sure to conduct
earthing with it.
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1-5. How to operate.

Any maintenances like oiling and so on are not necessary for the
transmitter. llowever, how to disnssemble the transmitier is given here-
under as this procedure is necessary vhen replacing brushes of the.
slip-ring or vhen conducting iniernal inspectiona. . = @ . =~ ..

In order to insure more firmly that the propeller may not diop’off’
from the shaft during operation, a socket-screwr(?o fi?_§.3‘PP-;.,.
hexagonal bar}is now re-mountad on the propeller rataining scraw. :

For disassembling the propeller.from-the shaft, a socket screw. ...
should firstly BYe unscrewed with an accessory hexagbnal'b;r'and S

the propeller retaining screw should then be lqoégnad'ﬁiﬁh“a'épéﬁnétf

or something like that.  Por mounting the propeller on the'sha£t;_tbq:
propeller retaiﬂing screw should firstly bs tightened and the sockaxy
screw should then be'fastened with a -hexagonal bar. (FTQ 1-5)

~In=the=firsi=siep, the propeller should be disanssembled. In doing so,
liold the projieller tightly at its root as shown . in Fig. 1-4 and remove.
the propeller by turning the propeller retaining bolt anticlockwise .
vith the accessory mouke) spanner applied to it. The propeller retaining
bolt should be loosened very carefully.as it usually gets considerably
tightened. . SV o .

1f it is extremely tiglitoned after a long term operationm, a light
knock may be applied, prior to loosening the bolt, to a vicinity of
the propeller’retaining bolt. In doing so, care should be iaken not
to damage the shaft. :

After the propeller is removed, hold the generator cover, end turn

it clockvise until the red mark on the cover renches to the hlue mark -
on the propeller, Then, the generator cover moy bé'pulleq out to this
side (Fig, 1-5). ' '

lleverse operations are conducted when mounting the genqrqto;ddpd iﬁaf' 
propeller. In doing so, be sure tb insert the key of the getierator o
shaft’ into the key groove of ihe propellesr. If not ndequntely inserted,
such diserepancy may be discriminated from the fact that a gop, betweon
the propeller sod the cover becomes bigger ihan usual. Tightening .
withoul proper insertion of the key into the key groove may re;hlﬁ.

in breskegoe of o key or a key groove, To moke the matier vorss, the
propeller retaining bolt with such caraeless and impfppqrzxightgning

moy sometimes never be romoved in future disassembling. ‘

A-1 - 6



After removal of the cover, a genarantlor
may be disnssembled.if its 2 mounting
screvs are loosened. As the mounting
scrows are of o suspending type as
shown in Fig. 1-6, they moy not drop
off awny when loosened,

Pig. 1-7 showa a front view of the
transmitter from which the gencrater
woa removed. The vertical 1evilfin

c¢an be removed il 2 tuilfin retnining
screws situnted in the decpest on both
sides are loosened {ln doing so, be
sure not drop the teilfin carelcssly).
After the dissssembling 1o this atago,
the slip-ring can be removed fxom the
aide of the tailfin,

A further disassembling exceeding this
stoge may usunlly not be recompended es
such may cause n bad effoct 1o adjuslment
of the selsyn irnnsmitier,

Magneto
Genarator Zine plate
" (corrosion-proof)

Generator Mouhting Screw

SocKeb screw m3

Yropeller
ratining -
holt

S Propeller ;
Cover . . X0l .
preasing {To be pulled off)
spring | . LBluo mark  ~\Red mark
{in. vhich an {For uncovering, turn the cover clockwise until its
inside pen . ‘red mark corresjponds to ihg hlue mark of the generater
is ingerted) ' and pull the cover out to this side)

"Flg. 15 .
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Figo 1-6

—— frotl 4-5*

1;6. Maintenance and
Inspection.

Dall bonrings ore usod
in all rotatiénal parts
of the transmitter.,.
These bell bearings arse
fully cleaned, applied
with greose and their
0il reservoir is filled
with 0il. Therefore,

no maintenance nor
inapection is nocessary.
Careless dispssembling
or inspecliom may cnuse
a damage or foilure,
External painting, if
damnged, should be
clean¢d and ppplied thereto
with & new paint thinly.
Painting should be
conducted according to
instructions given in
Fig. 1-8.

i Vertical tailfin
4" LR

Tailfin
rotaining
ncraw

rNevaf.block tho wanter
draining hole with
paint. '

Never bfoék

wvith paint.

Never block with
' thick pnint.';”fJ,
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1_7.-Ihspection’df‘froublas ind remedies,

1-7=1. Vind’Direéii&hXQYstem;r

Troubles’

Causes

Remedies

‘No signals at
recorder or indi-
‘cator although
wind tukes place |
ond the' transmitter
. moves. -

(1) Contact failure
in, slip ring.

(2) Disconnectiion in
¥ind Direction
Transmitter.

(1) Repair bad contact
in slip ring by refer-
ring to Article 1-5
"llow to Operate”..

(2) Measure resistence
of windings if they
confornm to the
following standards:

" About 35 ohnm, between
Nos. 4 & 5; :
About '3Z ohm between
Nos. 6 &£ T, 7 & 8,
8 & 6, respectively.

If any of the obove
are not met, consult
Koshin Denki for
repailr as disconnee-
tion may have taken
place in the trans-
mitter, )

'1-7-2. Wind Speed Systeﬁi

Wiﬁ&%nﬂeéﬁ-indiqaf_
tion.is inter- -

Contact fdilufe in
slip ring.

Repair bad contact in
slip .ring by referring
to Article 1-5 "How

to Operate".

‘No indication of
wind-speed  at all
although wind takes
place. .

{1) Contact-failure in
contact terminal of
generator.

(2) Disconnection in
generator.

(1) Repair bad contaci.

{2) Check if resistance
beotween Nos. 1&2
terminels is about
230 ohm, If so, gene-~
rator is normal end
if not, gencrotor was
disconnected and
should he replzced,

W 4 v o vy
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Fig. 1" ‘Wind: direction- and wind speed t;ansfnlttar.

, | | | coo
180" -

Slip rings | . Ba'.ck—cow'rer & tailfin
Brush holder

Terminal Brush -
Propeller ; il I‘ .
Key groove ’ |
Sheft key \|\ - ] 1 %

A
TR T
ropeller retaining bolt 1< ! b
Ry 4 Sap =)
W 3.
‘o { 2
" LB
- m \ .
o . Tailfin retaining screws
' Selsyn-motor
\\\ Ball bearing
— Z ¢ Qil_reservoir _
‘Magneto generator ld | Ball bearing . 1254
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;. 3-Elements Recorder  Model KbD-300

This recorder is.designed for coupled use with Modal KL-111 KOSLINVANE
Apemometer for recording wind direction and wind speed data. Wind direction
and wind speed signals electrically detected by the transmitter is supplied
o the recorder.for recording... , ‘ : '
The wind direction component and wind speed component ore contained in one
and the 'same dasing for recording both data-on one and the same chart on .
vhich graduations for both wind direction and wind speed are printed.
Therefore, no time lag is expected in the recording of both data. This
system offers a convenient means for investigation and treatment of datn

obtained. :

The wind speed instrument employs a voltmeter which is.graduated for reading
of wind speed, ond wind direction data are recorded by an - original device

* 4o which full descriptions will be given in a later paragraph, Recording

is made by 'a syphon pen system. : :

2-1, Specifications and Batings.
Type -1 3=~pen; nnalogue' sjr_stem. . | .

-Casing 1 Rectnngular'type; for both desh~top an
panel mounting.

_Vind direction recorder 1 D.C. selsyn system for D.C. use

- Avéraae wind speed, -5 {!’1;2: ;_‘abw'.ed by “c. (condencor) ard "R., (Resistov) in order to:
P U S I B T . or
¥ind speed recorder : Rectifying type movable coil voltmeter,
nAT e Sensitivity of current: 9 V. A.C., 6 mA/30 m/s.
Measuring ranges ! Wind direction: All azimuths of 5407/360° shiftig gm

" Wind speed : 0 to 35 m/s and .0 to 70
L : . ‘ m/s (Svitchable).

. L ) Average wind speed : . o te BO M5,
Error in wind direction indication: Less than' + 5. :
Errorinwindspead 1ndi'c_s,ti§l'1'i Withic + 0.5 m/ﬁ at o vind spaed below

C ' 10 o/s, or within * 5% of the indicataed
value at a wind speed excecding 10 w/3.

Chart speed 1 5 ma/h, .
T;QIQQ. error ,- t Vithin + 2 minutes per 24 hours.

Powverx 'supply $. 100 V. A.C., 50 or 60 Hzj; or {2V D.C
"Painting 3 Munsell Mark 2.5 G 7/2.(Standard)

Spare Parts T s rolls of Chart lo, ZBWA- Ly =15

1 bottle of red inic.
. 2. pieces each of Fuses, 1 A end 2 A.
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2-2, Principles of me:surements.~

2-2-1, ¥ind Direction Systcm (Recording range of 540 with a shift
systen at 360°).

The recording principle of customary recorders vas that.a shifting ‘ta::

the center is devised at every 180° between the .total width of chnrt
which is graduated 1o be 360° in total. Taia. syastem .ls. called: 180°% shi{t-
system. Thia system requires o’ considerable-expericnce. in tha: reu41ng«

of datn as the reading should ‘be conducted aftér discriminction: nf"
oither 'N' or 'S' was wade with an N-S Discrlminatiou Pen.:ﬁ

In the

360° shirs 3?stem, the overall chgrt vidth is grndunted to.-be 5407, “in -
.order to accept a shifting at 360

The mechanaisma nnd operational principles of the-360 shifﬁ,syétum ;fg.-
given Hereundor (Pigs. 2-1 to 2-5 refer): . -

hefcrving to Fxg. 2—J. the overall widtk of the churt cor*c:pond& tn=
cn azimuth rngle of 540, vhere twe girkings of. ¥ exist ot the left
oxtremity and near the centre, res; ectLVcly T“a-e.\\o nﬂ*kzﬂ«: ‘of

N are diseriminated callirg Nl and h rcupectxvclf. In tbo ande vey,

2 maritings of S existing at the r-g*t extrc:-ty and nenr. the " éen-re
are discriminated. calling 31 and’S, respactxvely. (TFn uksv e uisc-1m1n1tian'

of 31 and 2 a,, and bl und 52, gre merel" for the saké of e*nlcnat‘on nnn‘ :

nolsuch discripinat 1on: ara.made on an actual chnrt, vhero anly ma“k:
N end § nppcar). ’

”ig. 2-1 shovs a series of geara. The velsyn recciver is conz octad to’

the Wind Direction and ¥ind Speed Trenzmities and oo rotation of the.
selsyn receiver corresponds to sa azimuth angle of 360 » wheathe ccupling
is made in the gear ratios 45 zhown in Pig. 2~L,-ork rotauion ‘af the ahbars
B correspond: to an azimuth angle of $40° and’ rot“tirz axgly of the shnf"
A vill be 40° (covering the range from the loft to the rxgh lxtTEMitACS
of chnrt) at the azlmuth nnglo of 540°, )

Fig. 2-2 shkows the shifs device situnted on thu shaft L. The lover is-frhﬁ
consolidated vwith the zhaft B in one block and itz rotetion with“the shar: B
nctuates the lead-sthc“en positionad at 3 equal.di stinces ond .the. extremity

cantacts Nl and S1

The shiftirw nrocedurc- _at the 'Y* sido.

(1) ¥hen the recording pen reaehea tﬁe left lxtremitv 13 on the. chart;
the laver pon1tioned an the shaft B as referred to in Pig., 2-2 taucikes
the contact N, which is switched to UN. At this moment, chaqg qurEhf
How the capacity *C(/ of looopF and actunte:the relny 'Ry/,

The powar of the. :h-H: circuit .wes ON' by the K4-p d,sr_q,,-{:a(_-[-. omd Dhe
Ra-20. contact. At this momant the relay. '!l

actuated by the tronsistor ' discunnacts the connectinn with tke

" tranamitter. Then a voltage is o ilied externnlly to tha selsyn .recuivar
at ity difrarentxnl angle of 120 and the sol:yn shaft is cccordingly
rotated by 120° .to a shifting direction. 43 the It relay is -ul,-retninfd

by Qhe nl-lm contnct, its runctxan cantinues vhan the Nl iz disconnected.
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(2) Arter the selsyn receiver wns rotated by 120° s the lead-awitch (N )
avitchqd to ON actuates the R3 rolay through the contuct Rl = At this

&mom?nt 8 voltngn necossary for rotation to the same dircetion by 120°
is’ appliad to the selsyn seceivpr, vhich is accordingly rotnted to
.the snma diraction by 120 from the present position.
(3) The lead-switch (NS) asctuated at the time when the selsyn receiver
vas rotated by 240° from the originel position, relenses self-

] rotentioﬂ of the relny Rl and reconnects the transmitter and

!ollowa the transmitter at its 'N' position. By this the 360? shifting
procedure is completed and at this moment, the recording pen is shifted
to the Nz poaitiouad on the cenire-right of the chart.

The shH’-tmg proceduus 1\1: bhe ’S’ side.

The shl#hﬂﬁ at the ‘st side is same at the ‘N’ side, reverse rotation.
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2-2-2. ¥ind Speed System.

In the wind speed mnasuremant, s voltage proportiiorel to e wind spced
‘i3 generuted at a megnetow-generator dircctly coupled to a \;nd-mill
(propeller) of the Wind Direction and Wind upeed Trnnsmittnr. Such
voltagdivis measured by a voltmotor &s ac instnntannou' \xnd ~paed cud

is recordcd a2ccordingly.

The sdjustment resistora are contniqnd ie the vxnd speyd recording
circuit in order %o maintsin 1. consteet load to the generator, The -
range switch provides 2 steps of mensu::ng ranuea of 0 to 35 m/s nnd
0 to TO0 m/=. . :

The meter sensitivity is 9 V. A.C., 6 ml,'at 30 n/a.
2-3. Additional Circuits. '
2-3)-1, Power Circuit.

The powver circuit consists of & transformer and a rectifier for chnnging
input ‘from 100.V. A.C. to 12 V. D.C. and of & relny for intermittent

recording of wind direction.
2-3-2. Shift Circuit-

Tho shift circuitl consists of 4 relays for the shift of 360% urd of
iransistor resistors for protecting contacts, .

2-3-3 Averaje wind speed Circult. ' '
AC Vollage Fenerated jn the transmitter Is }'ecffﬂerd and mteﬁ'ﬂ"-“l
, by ‘Cu (Condensor) and i (Reszstor)In oyder to Lransform /¢ to be a sifnal
of wind Speed Qvg'rd,fﬁl' for jominites, Svch signal Is amplifred o a Stage
of baing able to drive a Yecordey and {he Yecording 15 thos efFected,
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2~4. Punctions of Parts and Components and low to Operate Thea.

2-4-1, Chart Peeding Device.

Chart fed by the pprockot drum and the chart receiving roller,

both of vhich are rotated by the pulse motor driven by the pulse
circuit on the" principle.of erystul oacillntian, is wound gradually
on the chnrt receiving spool.

As tho chart rcceiving spool is pres:ad to the chart receiving roller by
2 lpriug forec, the chart is wound on the chart receiving spool at a
speed almost equal to a -surface speed of the sprocket druw, It is also
possibla to advanee ‘the chart freely by turning the koob by hand. The
recording pen . is mnda or stainlgss steel,

A1l supplias wvill be Interrupted when the powver supply switch is svitched
to OPP. The pover. aupply fuse can be replaced if the knob is loosened,

Thosc 1nside components cnn ba pulled out in the followving procedurel

Reforring to Fhotogrnph ho. 4, open the external c;sing and pull the
right hand handle to this side. Then, the internsl devicae can be taken
out around the nxis of the flange while the device is operating.

2-4=2, Chnrt-

The overall length of the chart is about 23 m, Paper used in the chnrt
i1s of a material vhich is least in its extension and contraction due to
hunidity. Ll'erforations prepared on one.side of chart (oppn-ito to the
standard side) are longitudinolly ovel in order 10 ensure stable r;edxn;

of the chart.

Gruduations gi;éhkﬁh the chart are arc-shaped with the.r?dius of 102 mm,
Timing graduntions ;re-ur;angéd-to be 15 ﬁme per hour,

'Tho cﬁa;t used is IypeiBVA-L{—iS.

2—1-3. Installation'ot)Chnfi.-- .

For installation of the chart, open the window and lift the chari presser
and the pen~lifter up. (In the initial 'use after uopacking the shipment,
sirings festening all spools and screws tightening the locker. should be
removed) . Then, remove the chart storing apool and mount the chart nfter
disassembling the flange and aftor that, tighten again the flonge (Be
careful not to tighten the flange excessirely in order not to damage the

¢h art) .

The :torinc spool .on wPich a chart vas mounied in such o mabner as stated .

above {3 inserted in the original grrove after pushing the’pressing plate

dova to thi: sidn. In thia practice, the oval perforations of the chart

must be seen on tht right band if vieved, from the front side. The preszing plate

touches. the. chnrt stored in the apool and applins an edegyuate friction to it
by a zpring force. = . :
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Taks a tip of the chart
{riangularly cut and
pull it out {In cass of
the chart being in the
course of use, it is

also recommended to cut
its tip ulso triangularly
in order to earry out
manipulations thereafter
without any difficulty).
Pull further the chart -
out and upwards along
the guide plate and
beneath the chart
pressing rod as shown

in Fig., 2-6 and take

it out towards the
sprocket drum by a
length of about 60 cm. .

Then, lift the
supporting bars positioned
on both sides of the
chart receiving spool

up to this side (namely,
to the arrow direction
as illustrated in

Fig. 2-6), Push the
apring plate of the
right-hand supporting
bar slightly outside

by a finger tip, and
telce the chart receiving
spool off, As shown in
Pig. 2-7, the chart tip
is inserted in the

chart tip bolder and is
wound as it is around
the spool core two or
three times. Then,
insert the left-hand
shaft tip of the chaort
receiving spool in the
receiving hole on the

Sprocket
drum

Chart

Pressing
'plnte

A

Supporting bar
of chart receiving

spool

O fibuid;”§14£i'

Chart pressing
od

o LT

[ AN

. Chart stor:ng‘
spool .

‘Chart atoring

:_:'upool supporter B

' _Chart;recoiving spool

Chart tip

holdar

Spool core

Roller

Chart

Pig. 2-T.

left-hand ‘supporting bar and.press the right side of the chart receiving
spool to the spring plate of the right-hand supporting bar’ and push thc
chart receiving spool into the groove in position. Then, arrange that

the perforntions of the chert correspond to the protrusions of ‘the ~
sprocket and extend the chart vith 4 sufficient tension by turnlng

the chart receiving ‘spool. Push the supporting bara back to' theirp: originnl

‘positions ‘and make the spool core touch with the chart receiving rollerii*
The supporting bars of the chart receiving spool are pulled by n spring:
force and the spool core is pressed to the chart racoiving rollor alau

by a spring force.
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The chart mounting procedure is completed when the'chart presser is again
pushed dowvn on the chart., When the chart installation is completed, place
pens on their respective positions and suck ink therein. Arraonge that pen
tips correspond to timing indicated on the chart by turning manually the
hand-wheel on the right side. As the shaft of the chart feeding device and
the sprocket shaft ere frictionally combined, the chart can be fed manually
by a band-whecel regardless of movemént or stop of the chart feading device,
Chart betwgén’thp_sprppket'drpm and the chart receiving roller sometimes )
nppenrs»not’to Le sufficiently extended but be loosened slightly. liowever
po fear is necessary for such conditions.

2-4-4, Ink;""

1t.is recommesided that f£illing of ink fn the ink tank and positioning of
the pens would be made from the upper side after the internal device is
pulled out from the housing (The internal davice can be taken out if
pulled by a handle provided on the internal device for this purpose}.

Ink is poured into the ink tank by an accessory ink bottle,

Ink may be poured as the inlk tank is mounted in position, but care must .
be taken not to spatter ink in the surroundings.

Removel of the ink tank should be conducted as follows: Secure the guiding
adaptors of the tank tightly with fingers and pull the tank to "this side
sliphtly Gpwards, The tank should be restored to its original position
gently after ink was filled. ° S :

- The distance between the tanlc fastening springs on both sides are slightly-
nerrowver than the width of the ink tanlk and thkerefore, nn restoring the
ink tank in position, the spring on one side may be pressed by e side face
of the tank in order to insert the tank smoothly and then, the ink tank

is placed in the most stable position. ' :

2-4-5. '_l.lh..'nd_'.l,‘ing_ of pems.

The fécbrﬁing ypens Erg placed on their respective pen holders nfter the
ink tank filled with ink was fixed in position. '

At this moment, the ink sucking tip comes to a position being dipped in the
in.k tan.’“. ’ b . -

. The lnngﬁh-of pens (from the supporting axis to the tip) for either wind
direction recording or wind speed recording is equnlly 102 om, ,

Then, the pen tip is dipped in the tip of the spout of an accessory ink
bottle and suck ink sufficiently. Any nir bubbles introduced in the course.
-0f this procedure may disturb a smootih ink flow during recording and ’
therefore, be careful to suck ink quite sufficiently.

In th{s 5tate,:the balancing weight ia to be adjusted =sa that the pen tip
may be slightly heavier than the root of the pen. :
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’ o Suppartiﬁi{;f (ﬁdi&ﬁéing}f,ﬁ
Ten tip . axis \ X..weipht.

Ink sucking .
tube '
Red ink _
(with spout) Wind direction. ]Bgmm
Average wind speed .
Wind sPeed 10Zmm
1
JRecording pen | Fig. 2-3,

2-4-6, Self-Recording Clock.

This is = drive circuit for chart feed and it consists of a pulse .
circuit #nd & pulse moter. This device is so designed to be lov
in its power consumption that this can be satisfectorily used with
eny power-saving units or on supply mains of 12 V. D.C. In view,

of the fact that a secondary rechargeable battery is inserted in
this circuit, no adjusiment of chart is necessrry for an electrical
line interruption of a short period, while the device is being
operated on the A.C. power supplies. ' L
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2-5. Hounting nnd Eirings.
2-5—1. Mounting. Lt ‘

1) Location of ihstsllation of the system shall be.a site uhore‘
, no mechanical vibration may toke place and less corrosive
'—-?,:gascs or duats moy- exist. :

132)¥0n mnunting the syatam on a panel, angled holes as shown in
i :the:draving must be prepnred.

"13)_Then, clamp the paenel vitl and betveen metal adaptoru positioned
't -on.the top and side of the instrument case and secure both
~of them tightly with screw bolts.

4) A clearance in the depth of about 1 metre should be prepaied
bnhind the pnnel in viev of the necessity for wiring:.

"‘S--l ‘\'irings [ .

The virings should be made after tha pains switch was switched OFP. The
- wirings should ba mode correctly to the terminal board on the rear side
"of the recorder in accordance with the terminsl numbers designated on
the connections diagruom. . . - '

The two kinds of pover terminals of 100 V. A.C. and 12 V. D.C. arc
svailnble, but connections-should be made to either of the above two
_pover terminals. - ‘

.2—6.n3fdftiag Op;futiﬁﬁs.

¥hen the mounting and wiring procedures wers. completed in accordance
vith: tho preceding Articles, switch the powor switch to be OYauﬁanuwh

dtho-eiookw At this moment, measurements or bnth vind’dircction and wicd
speed will sturt, - .

¥ind spced measurements are usually made at the range of 35 m/s, shich
should be svitched to the range of 70. m/s when it blows stromgly.
cnrefu] ¢ mentinn romn"ks on. the chart vien manﬂurements nre made nt

. lbe rance aof 9 m[u.-

2-T. Hnin@énnhcg;-'
2-7-1, Handling of pens.

The pens are of the device to suck ink into the pen tip by the syphon
and copillary actions. Da carefui not to introduce in ink any forelgn
objecte, 4uch as string pleces or dustis, ns these moy prevent ink
from flowing nmootihly. ' :
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Ink may become thick grodually due %o evaporation and ink flow
becomes worse mccordivgly, and therefore, ink should -be diluted: - --
by water or be replaced with a nev ipk afler taking the o0ld ink

off and vushing the ink tank sufficiently. . Do

Alcokel should be added if drying of ink after recording is too
slov, ¥hen the inatrument is not used for a considerable time, the-
pens are washed completely to the extent wvhers ne red colour of
ink can be seen externally by inserting or extracting water in or

from it by a spout,

i

The pens which wvere left vith ink filled in should be ﬂipped.in a
varm water prior to entering the above-ﬁentioned'wnshing“procedures.

2-7-2, Sel{-recording mechanism,

No diling should be made to the sprocket shaft and the self-winding
¢lock, Excessive oiling is pot recommonded as o0il mby be solidified:
vith dusts iniroduced although i{ appears good for ihe tims being.

0iling should be made wilh-'a clock oll of ﬁniextreﬁaiy.ﬁmﬁli dﬁautity.

* Svitcking with the S, Svitch {(the Vind Direction antipuous L
Recording/DiscontinUOt?s Recording Switch) sliould be conducted < -
through the following procedurest ] o L
1) In case of a pover-saving unit not being useds IS?-;??Z”/EA

-

The Switch should be swiiched to CONTINUOUS (Continuous -
recording of wind direction is effected).

2) In case of a power—saving unit being used:

The swvitch sbould be switched to DTSCOHTINUQUS. '
isconlinuyous nmwong systems or units should be wade in.
gccordance with Schematic Diagram {52- 221 1/1.
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2-8, Inspection of Troubles and Romedies.

2-8-1. ¥ind Direction System,

<+ Troubles - '

. Causes -

Remedios

1t blows and. . ..
but . no indiecation - .
nt all.in recorder.

transmitter operatna;;

'ﬂ.(ij ?ower switch in

‘recorder being UFF.
(2) Puses in recorder
- -were disconnected.
{3) Contact failure in
the print connector.

:(4);Contnct failure of

. ‘the alip ring in
. trensmitter.

| (5) Contact failure of

.~ Relays Rl and R2 in
the.shift circuit.

(1)} Switch the power switch.
to be OK.

(2) Teke spare fuses and
replace,. )

{3) Check if the print
connector is tightly

"inserted in position.

{4) Remove dirts from the
alip ring and brushes, and
repair contact failure.

(5) ¥Wipe sufficiently the
contacts in the relays
with a dried cloth.

Abnormal indi-
éation or recor—
ding. v

(1) Loosening of a
h pa_n_. ] .

- [t2) Same with (5)

above,

(1) Tighten the setiing

scrow after adjustmant

was made according to

transmitter azimuilh,
(2) Same with (5) adove.

Hu_;hitts_infﬁinﬂ".
direction system.

(1) Contact failure in
N1 ond 51 Contacts
(or Stopper).

(2) Breukage of Lemd

- Switch,

(3) -A magnet slipped

“off.

(4) A lead switch.
‘moved from its

- original position.

(5) Trouble in the
shift eircuit.

(1) Wipe thesa contacis
vith a driod cloth
lightly.

(2) Replace Lead Swuitch,

(3) Fix magnet with
cdhesive,

(4) Adjust position of the
lead switch.,

(5) Check all relays and
replace fauliy relays
vitbh new ones.
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2-8-2, ¥ind Spéod System,

Troubles

Causes

Repedies

Propellex rotates,
but no indication .
at all in recorder.

(1) Trouble in the -
generator, °

{2) Disconnection in
cebles or series
resistors,

{1) Chack ﬁith'n'teitéfﬁ‘faf.

'mousufoment"of‘resiathnce-:“7
~ranging to about:l kilo= - -
ohm) resistance betveen (1)

" and (2) terminals'of trnns- :

mitter. If obtaincd velue’
.is excesaively differant
from the normal velue of
.230 ohm, the generator was
‘demaged and must be
replaced. '

(2) Check if conductivity in

the cable connecting the
terminals (1) and (2) is
sound.,

Unstuble.rocording
or indication,

Contact faflure of
the slip ring in’
tronsmitter.

Vipe lightly vith a dried
¢loth or a cloth slightly
dipped in gasoline the con-
tact surfaces of both slip
ring and brushes, .

LR

Too large or too
seall recording or
icdication, ’

Zero point wans
incorrectly
adjusted.

Either of the'two wind sposd
inputs (1) or (2) is dis-"
connected and checking is

made if the zero in whﬂ 1nstrL-
ment in correct. ’

I'oor indication in
recorder., Its opera-
tion Is also inter-
mittent,

{1) Improper bolanc-

ing of ihe record-
ing pen,

(1) It the pen tip is cxcess~
ively heavy, reduce preastre

. towards pen tip bty return~
ing the bLulancing veight
backvards.

(2). Tightén seiting screvs
of the pen suppori and fix
it (Be sure to conduct zero
adjustment preliminarily).
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2-8-3. Chart Peeding Device.

Troubie;

No feed of chart is
posaiblae, '

| Yoltage of 8-15V is
iInot loaded between +
‘|and -~ external termi-
‘inals, while voliage
|being loaded between

} Saving Unit.
Voltapge of B-15V is

_‘Nb fﬁnction at all
“|despite voltuge of

INo function at =ll

Cduses

» ee g -

+ and - in Powver~

not loaded between
relay terminals A
and B. ‘

3-15V being loaded
belveen relay termi-
nals A and B.

despite voltage of
8-15Y being loaded
Letween 4+ and - in

Remedies

- -

Contact frilure or disconnec-
tion may take place betveen
+/~ external terminals and
+/= in Power~Saving Unit.
Repair should be made
accordingly,

Contact failure or disconnec-
tion may take place between
+/~ external terminals and’
relay connectors'A/B. Repair
should be made accordingly.,

Contact failure or disconaec-
tion may take place between
relay terminals A/B and +/-
in Clock Device. Repair

should be made accordingly.

Clock Device is faulty.
Consult manufacturers,

Clock Device.

Porforntions of chart

and. protrusions of the

sprocked drum do not
correspond to each -
other. C

Incorrect mounting of
chart,

Hounting of chart must
be rectified, Arrange

rectification in order
thut clhurt may nol shift |
to oiiher side of spool., |

Complete stop of chert

feeding device.

Bad rotation of the
chart feeding device .
or trouble,in the.
“elock.

‘| Pisessemble couplings

between chart feeding
device end sclf-vinding
clock ornd rotate the
chart féeding devico
monuelly. If it turns
lightly, the clock is in
trouble, If not, the chart:
feeding device i3 in
trouble nand =zhould be
overhauled for reprir.

L .
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SHIP KO |  SPARE PARTS LIST FOR i s E A
Ancmometer L Anemoscope  for ‘
. . : —- recorder _ N o
Koo 3QO B R AR - ,
: QUANTITY REMARKS = |
TEM| MNAME OF UTLINE T —s
‘ SPARE
HO | - PART PER | PIR | - ‘
SET | YESS. - -
-156
Recording pem —/9Z 47-‘ _No' 06 _1 ; ‘
- | | iLdFN > (BR) % / (H-37~4E-5)
(wind -direction ) — e . ‘
Recording pem r—' 88——-[-473 No. 06 - I87 "
- 7 | #A4% ~ ¥ VRE) ‘ ] 2 (H=37~4E-6)
e peed . , | A=27= _
(A\rerage wind srﬂ'd)
Recording imk /50cc, (Red)
-3 FEL l _ (NO- 05-282
. . =36 -
STamm > % H-36 -/)
Recording chart O No. 05-175
T4, 0 B | (Mo INA-LI=15]
sT3ka (B, BE) U
- 30 125V . /4.
&A Fuse 3 [ 2 9~tno. 03 =S8/,
. T _ ] 125v 24 -
g == ? / Z | gofe i 03882
Wire 700 . C L |
4 '_ &
&t & =lo /2 _ N
.9 Polyviny| pipe | ) /'"' .
t_‘n:"’ !\'47' . |
S e ———]  05-268
L IRAER T , 52 I At
E;:xaaon Wrench Key B,E -———"'—'I . l : : ": ”3 L
e
MFR'S NAME | KO3HIN DENXI KCGYO Co, LTD. | bRwMo | 481004
276 (K-3-15G=~21)
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B> B>

wind direction and wind speed
transmitter

(lo'o'-o‘o"?} '

3 element recorder (101-120)

— Z]
q i 27
| — 3
" 4 6
:’ 5 7
——1-6 B
. 7
Lt

~ Power Supply

In case of & powver-saring unit not being used
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INSTRUCTIONS FOil USE: OF

MODEL KLS-10 POWER SAVING UNIT

KOSIIN DENKI KOGYO CU.,; LID.
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" INSTRUCTIONS PUR USE OF

. HODL ELS-10 PUVER SAVING UKNIT

This. Unit.is: intended for coupled use with Model KL-111
'KOSHINVANE Anemometer. A long-term observation can be sxpected
with the use of this Unit even in case of operation oh

1,C. supply meins,

Model KL-111 KOSHINVANE Anemometer can cperate for more than
1 yeoxr on n battery of 12 V. D.C., 60 IlA, provided that Hodel
RLS-10 is coupled therewith, whilst a stnnderd Model Kl-111
can operate for ccntinunus recordim only for about 6 days en
the same bnttery. .

1. LTLOL OF I'L:.CORDI}.'U' '

Wind Speced i Ocontinuour recording {The same recording wiiii
ttat of ordinary systen).

Wind Direction ¢ Intermlttent recording at & rnte of 0.5 gec. per
e\uy 1 minute by means of a semiconductor circuit.

~A=1 =35



1. Uenernl Specificotions,

ltem

1

-
-

\t

=i

10

Yeseriplion
Fawer Supply

Current Consumption vhen
current circulates
Applicable Temperature
Kange -

Intermittenl Operation

Frotection Circuit

External Limensions

height

2. Spare Iarts and Accessories,

Iiem

1

2

Vescription

Instructions for Use

Cable, 1 m. long, complete
with Connecior, 10 I,

Fuses

3. Lifc of Batleries.

Tten

Description Hodel
Manganese Dry FLi-5li, Lira
Battiery No. 5.

A-1

Specifications
,lG "-o 1.-0 15 V. DICC

About 100 /uﬁ.
0O 1 4DnC.

0.5 sec. per every 1 minute,

Power Supply being disconnected when
g current of about 200 mA flowes for
mere than 10 minutes (See Article 6

below for particulars).

About 140 (W) x 77 (12} (L) x7170 (u)

About 900 g.

Itemarks

(For connection between Recor-

der and Power Saving Unit)
1 A,

'ty
1 CD PJ’
1 pece,

3 pes.

Manufacturers of Batteries: Matsushii:
Denki Sangyo Company Limited.

No, of

Classification Life
. 1es. used
About 2
v .
3Vi5A 7 . 5 . months

- 36



4, Hethod of. Connection.
4-1. lnputs (1) 1o, (8) to bensor/Trnn:mibter.

Dinconneet thh cnbtyre onhle nt the 3 torminals of (1) to (8) om

the external. terminal board* of. the recordsr and connect it to “the

& terminnls of (1) to (8) on the Power Snving Unit (Note that tl.is
_,cuhtyre cable is from the nansor/trnnamitter)

K P Uutput‘to ﬁécorder.

“ Connect the 10 B conjicetor to the recorder output provided on
Hodel KLS-10 Power Saving Unit nnd connect another side of the
cnble to the terminals of the externnl terminal honrd of the
recorder in ‘accordance with.colour codlricubionq, numbers, and/or
'aynbolu given below.

T‘ Drown i 7 ,Ycllnw 1C Pink
2 A . White H Grean 5C Grey
3 © Orange Red

6 Hlue Black (14) ,, Link

{Pnrnor Type)

4=3. Dﬁtteries.
. For example, % piecea of FM-5 Lattery, 3 V. D. L., 5-A, nre connected

in aerien nnd nre further comnacted tn tho externnl terminnln @ and
8. in the Powur Saving Unit.

a-1 - 37



S, Intermittent Operdbion.

un nwitehing ON the power awitches in both Power Saving Unit .

nnd Recorder, n power in eireculated through the aen«or/trnnsmit*er
for 0.5 sec. per every 1 minunte nnd the rocorder nperntesenly -
duribg-this périod. A power la Lowever circulated nt nll tiines .-

I rough the shifting circuit and elock device in ‘the recorder nnd
therefore, the shifting device ond clock windinn notor nre operrling

at all Limems ns usual,

i, Peoteetion Circuit,

fhere is n risk of the clock winding motor roteting endlessly.: .
.when voltage in ihe batleries hns become abnormally deteriornted
duc to lonp-term use of the system, AL such ncersion, supply maing
are nutomntically dimconnecterd with the red lamp warning shortare
of voltage lights up. Heplacemenk of bntteries shonld preferahly he
mnde prior to the proteation cirenit stnrting the above-mentinned

‘nperation. .
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Power Switch

front ‘ OFF

View \. w,

e _ 170 . —

@ ®
vm....__-'.l @ | o

L | J

l 4o B: Conn=ct cahtyre cable
from Senang/Irunsmitter.

65
71

Sensor/Transnitter
input @ @: Conteel p

. N~ 12 V. battery.

[ e iEiE V’———\ ~DCI2~ L

I 1 > 4 & 1T B 4+ =

- R E BB EEEERE

View ~ 2 A% BB h

Pover - \ 60000 A0 P: Cnnnect
Puae, ) /@ [_‘L.?...E..E’.L} 3 [ tecorder.

J: Orange,

7¢ Yellow, 8: Green,

D: Red, 9: Black, C:Fink
5C: Grey.

| S ORIy W
j : \ / \ { L: Brown, 2: “hite,
: * Necorder Vutrut ‘6: Blue,

Power Savi=a- unit
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FEATURES:
Model :PT-1 is apotable Turbidimeter of direct-reading type,
consist of a Sensor Unit with 100 seters cable and a Display
Unit.

The measuring range is ﬁ- 2000 ppa of Kaoline density.

A Rubber Cap is attached to the Receiver(Photo-eye) of the
“Sensor Uait which is used for zero-adjustment of the Sensor by
covering the Receiver. An Zinc-anode is attached to the Unit
which prevent the Sensor-housing from corrosion.

This Zinc-anode should be replaced by new one when necessary.

The power of Display Unit is supplied from 8 pieces of A2 type
~ dry-cell. The turbidity is displayed by digital values
and also available in analogic output of 0~2V. BRattery voltage
i also displayed on LCD and the batteries should be replaced by
new ones when the voltage drops down to 1.2V.
Approx. 20 hours successive operation is guaranteed.

CONSISTS:

Sensor Unit with 100mcables 1 ea.
Display Unit 1 ea.
‘driver 1 ea.
manual 1 ea.

SPECIFICATIONS:
Sensor Unit
) wavelength: 940nm

range : 0 ~2000ppm
accuracy : 2%
dimension : dia.50sm LZ06mm
weigth : 1.75Kg
Display Unit
time-constant : 1,5,10sec
battery : A2 type 8ea.

battery capacity : 20 hours

analogue output : 0 ~2V(0—~2000ppm)
dimension : 240mm 30mm 115mm
reight 2.5Kg

e
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N mes on the Panel of the Display Unit

(1) Connecting Plug for Sensor Unit
(2) Main Switch
This Switch can work as®
1) ON/OFF Switch
'2) Battery-check
©3) Time-interval Selector
(4) Zero-adjust Trimmer
Zero point of the Sensor can be adjusted with the time-interval
*"at 1" second.
(5) Ana!ogue output Terminal
' The output is DC 0~2V for the measuring range.
(6) LCD Display Panel
The turbidity and the voltage at Battery-check are displayed on

this Panel.
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Operating Manual .

(1) Pre-settings
(1) Connect the Sensor cable to §) the Connecting-Plug on the Pane! of
the Display Unit. : _ .. " R
(2) Set the Main Swiich at BATT p05|t|on and check the hattery voltage.
The battery voltage is displayed on (:) the LCD Panel whlch shou Id
be more than 1.2V. Replace the battery when necessary.
(3) A Rubber cap is attached to the Receiver (Photo¥e9e) uf}fhe Sensor

Unit, which is used for zero-adjustment. Piease-dbnft h}ss this Cap.

(2] Zere-adjustment .

(1) Cover the Receiver (Photo-eye) of the Sensor Unit by the Rubber cap.

(2) Select the time-interval at 1 second by (:)the Main Switch.
Then, the numerical vaiue is displayed on LCD to indicate the power
in now QN.

(3) Turn (@ the Zero-adjust Trimmer to obtain zero on (@) the LCD Panel.
Wait for more than 1 second after zero-adjustment is done until the
data become stable, because the selected time-intervai is l:see;

(4) Now the zero-adjustment is done. This process should be done every

time when the power is turned ON.

(3] Measuring o
(1) Take off the Rubber cap from the Receiver of the‘Sensor Unit and
start measuring. |
The time-interval can be selected at 1, 5 or 10 seconds.
Select the time-interval as follow: o
Time-int. 1 sec,++++e+++ Yhen the water is fairly.efear, the tur-
bidity being less than 20 ppm.

The data become stahle in l second

A-2 ~ 4



Time-int. 5, 10 sec.»++ When the turbidity seems high, the sizes
and the density of the particles should be
so irregular that the measured data are
not constant. Select the Time -interval at
5 or 10 sec.

The data become stable in 5 or 10 seconds,
therefore, wait for 5 or 10 seconds before
starting to read the data. Select 10 secs.

if 5 sec. interval is still not enough,

(2) wﬁenigf-*the analogic output is used, the output voltage is 0~2V

aéainst 0 ~2000 ppm, the calculating formula being as follow:
Turbidity (ppm) = 1000 x Output Voltage (mV)

{4) Ending of Measurements
(1) Vash' the Sensor Unit with fresh vater.
Softly clean the glass faces of the Receiver and the Transmitter
vith clean cloth.
(2) Attach the Rubber cap to the Receiver.
(3) Turn the Main Switch OFF on the Display Unit.

(5) Battery change
Take out the Display Unit from the case, unscrew 4 bottom screws and
the Battery can be taken out. (see the drawing below)
The battery case has the indictaion of + and -. Make sure that the

polarities are correct.

-A-2 -5
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Irauble Check

Causes

How to cope with

SO
__Examples ‘of Trouble
The'dfép[aQ of LCD -

" “doesn’t change.

1. The Rubber cap is attached.

‘2. Cable is disconnected.

Remove the Rubber cap.|
Check the cahle

and _repair.

The highest digit of

1. The values are exceeding

the measuring range.

_the LCD is 1.
LCD isn’ t-displayed.

1. Battery voltage isn’t

enough.

Replace the batteries

by new ones.

2. The polarities of the

Batteries are not correct.

Check the Batteries.

3. The Display Unit is out of

order.

Return the Unit to the

Maker.

The_dispiayed data
are not stable and
Cdifficult to read.

1. Main Switch is set at

1 second.

Select Time-interval

at 5 or 10 seconds.

2. The Sensor Unit is out of

__order.

Return the Unit to the -

Haker.

3. Cable is almost broken.

Check the cable

and repair.

Zero-adjusiment can’t

| be'médé by turning

Zero-adjust Trimmer.

1. The Rubher cap is not

attached to the Receiver.

Attach the Rybher cap.

2. Sensor is out of order.

Return the Sensor to

the Maker.

-2 -7
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MODEL 5005
OCEANOGRAPHIC SALINITY: AND
TEMPERATURE BRIDGE.
OPERATING INSTRUCTIONS

INTRODUCTION
DESCRIPTION .
Measuring bridge
Measuring cell
SPECIFICATION
PREPARATION FOR USE
Cleaning the measuring ce]l
Checking the calibration
OPERATION
Using the Model 5005
Pressure - effects
Locating faults
ROUTINE MAINTENANCE
Cleaning the measuring cell
Battery replacement
LIST OF SPARES / 11
GUARANTEE AND SERVICE | | Follows page 11
ILLUSTRATIONS | L - At end
Fig.1 Overall dimensions :
Fig.2 Conversion graph (conduct1v1ty v sa11n1ty)
Fig.3 Circuit Diagram s

Page

= s OO OO -+
Py Oy P P WroMr M -

August 1984 e 01/5005/2
! 5005 040

Kent Industrial Measurements Limited
Howard Road EatonSocon
St Neots Huntingdon
Cambridgeshire. England- PE19 3EV.
Telephone Huntingdon (0480} 75321

Telex 32676 FOSCAM G .
Telecopier Huntingdon (0480) 217848 (Group 2/3)
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INTRODUCTION

~ This instruction manual describes the operation and
routine - maintenance . of ‘the Model 5005 Oceanographic
salinity..and: Temperature Measuring Bridge, a portable
battery-operated instrument for rapid measurements of
salinity :and temperature in sea and tidal waters. The
Model-:-5005. ‘is also suitable for Tlaboratory appli-
cations. ' e a - |

|  ThéreféhePtﬁ6'distinct'versions of the Mode] 5005,
depending on the salinity range (measured in parts per
thousand);required:ie.

Model 5005-600 - 0.5-32.5°/00 and 32-38°/e salinity
or - . oo ) e o
Mode1 5005-700 - 0.5-32.5°/00 and 32-39.5°/00 salinity

" The design of the Model 5005 has been carried out in
collaboration with the National Institute of Ocean-
ography.

A=-3 - 3



DESCRIPTION

Measuring bridge

The Model 5005 is enclosed in a ‘grey  nylon-coated
alloy case which has a carrying handle and:a:watertight
quick-release cover. The controls of the-instrument .are
all Tlocated on an instrument panel. underneath  this
cover, together with a centre-zero moving coil meter‘and
a connectlng socket for the measuring cell. The instru~
ment can be 0perated in e1ther a hor1zonta1 or vert1ca1

position.

The front panel controls compriSeftwb_Targé~vern1er
screw dials which balance the bridge when making the
salinity or temperature measurements, a ‘three-position
range selector switch, and a rubber-covered on/off
toggle switch. The balance dials are .calibrated
parts per thousand of sea water sahmty and degr'ees
Centigrade for direct reading. ‘ , ﬂ

Measuring Cell

The sensor used with the Model 5005 is a dip-type
conductivity measuring cell specially adapted for salin-
ity measurements, and is furnished with a cable 100
metres 1ong wound onto a portable drum. This cable ter-
minates in a waterproof plug fitted with a protective
cover for direct connection to the matching socket on
the front panel of the instrument.

Incorporated in the measuring cell is a thermistor
which serves both to provide automatic temperature comp-
ensation for the salinity measurements, and -as the
sensing element for temperature measurements.
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SPECIFICATION

Measurement
ranges

Accuracy:

Powekfﬁﬁﬁb1y;

D1nens1ons.h7

Br1dge

;0‘5 32 5° /oo and 32-38°/.. sa11n1ty
-1 to +30°C (Model 5005-600)
0.5-32.5°/40 and 32-39.5°/0. salinity

0 to +40°C (Model 5005-700 - alternative
vers1on)
+0.05° /00 on expanded ranges

. #0.1°/.0 on normal ranges
10, 1° C on temperature ranges
Temperature .

compenSaxjon;FiAutomatlc, using integral thermistor in
007 measuring cell |

'Ever-Ready PP3 9 volt battery, or equiva-

Tent type
263 x 251 x 140mm approx.

- (10 3/8 x9 7/8 x 5 1/2in) - see Fig.l

Measur1ngiﬁf

" ﬂ\254mm (10in) long, 76mm (3in) dia.

~ ‘approx. Supplied complete with 100m
cable on cable drum

ce11

we1ght
Br1dge

Measur1ng .

ce11

5kg (11 1b)

kg (20-1b), including cable drum

“A=3 -5



PREPARATION FOR USE

Before reliable measurements can be made, using. the

Model 5005, the measuring cell unit must first be thoro-
ughly c]eaned, and the instrument's ca11brat1on checked
(using a sample of known sa11n1ty) These two proce-
dures are described below. | S

Cleaning the measuring cell

Make up a 10% solution of 11qu1d detergent {eg.
'Teepol' or household detergent) and immerse the
measuring cell in it for a few m1nutes.,;'ﬂ

Scrub the tubular bore of the cell until all V151b1e
traces of contamination are removed. Rinse the
brush and cell in several changes of d1st111ed
water, until the inside of the cell s even]y
wetted (ie. there is no evidence of grease)..

During periods between measurements the measur1ng
cell can be conveniently stored in a flask of disti-
11ed water or clean sea water. It is 1mportant ‘that
a dirty measuring cell is never a110wed to dry out,
but is cleaned immediately. =

Do not use acid to clean the bore of the cell. - the
epoxy resin moulding may be attacked and- permanent1y
damaged.

Check that the cable is undamaged and that “the
3-pin connecting plug is clean and dry before attac-
hing it to the Model 5005.

Checking the calibration

Connect the cable of the freshly-cleaned measur1ng
cell to the ‘3-way socket on the Model 5005 and
immerse the measuring head in a beaker of sea water
of accurately known salinity (preferably within the
ant1c1pated measuring range).  280m1 ampoules of

‘standard’ sea water may be ordered from KIM using
the Part No. 0218 204, on which is stated the
chlorinity value in parts per thousand. This value
can be converted to salinity by the simple relation

S =0.03 + 1.805C
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where S = salinity and C = chlorinity (both

expressed in parts per thousand).

Set the 3-position range switch to the salinity
range in which the standard sample falls and turn

‘the 'salinity dial pointer to the value of the stand-

ard sample.~ - . .
DeﬁresshthegtOQQIe'switch ON.
Agitate or stir the sample until the balance meter
on the instrument panel settles down. When the cal-

. ibration is correct, as it will be on despatch from
=the:factohy31the.ba1ance meter will settle at centre
(zero) precisely. ' If it does not, reclean the meas-

uring cell (as described above) and repeat the proc-

adure.. -

If the discrepanqy'still persists, remove the instr-
ument from the case by undoing the central fixing

screw - (into which the case cover fixes) on the

panel, and locate a small trimming potentiometer on
the printed circuit board (circuit ref. VRZ (10k) on

Fig.3) marked S, and adjust this with a screwdriver

until balance is correctly indicated.

. The temperature calibration of the instrument can

also be checked if required by measuring the temper-

ature of a sample of water with an accurate thermom-
eter, and setting  the range switch to the °C

position., Adjust the temperature dial pointer to
align with the temperature reading of the thermo-
meter. The balance meter should be at centre (zero)
precisely : if it is not, adjust the trimming poten-
tiometer. on the printed circuit board (circuit ref.

~VR1. (10k) on Fig.3) marked T until balance is
fcorrectlyyindicated.
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OPERATION

Using the Mode] 5005

To carry out a measurement of sa11n1ty on a: samp1e

of sea-water, carry out the fo1low1ng steps -tjﬁﬁ

1.
2.
3.

Connect the measuring cell cab]e to the Mode1 5005
and lower the cell gently into the sample, .- ..
Set the range switch to the anticipated sa11n1ty
range and set the toggle switch toON. -, - -

The balance meter now deflects to:left .or- rﬂght :
slowly rotate the salinity dial until i‘the: .balance
meter is at centre (zero deflection) and. read off
the salinity of the water directly from the apprOpr-
jate scale in parts per thousand. - '

Turn the toggle switch to OFF, to conserve battery
power, after completing the measurement..; i

To carry out a temperature measurement carry out
f011ow1ng steps: - . R

Connect the measuring ceH cable to the Mode'l 5005
and immerse the cell into the sample. = :-o

Set the range switch to °C, the toggle: sw1tch to ON |
and rotate the temperature dial until..zero baTance
is obtained on the balance meter, and then read off
the temperature d1rect1y from the temperature sca]e

The following notes may be usefu1 when mak1ng 1abor-

atory measurements:-

1.

It is more convenient to immerse the measuringice1l
in a wide-necked bottle of sample and to agitate it
by either shaking the cell or moving: it up:and:down
in the sample. Always allow sufficient time for the
cell and sample to attain temperature equ111br1um
before attempting a measurement.

It is clearly essential that the water temperature
inside the cell should be the ‘'same " as that
surrounding the thermistor (to obtain corréct tempe-
rature compensation), and this is often difficult to
achieve with samples (eg. deep sea water samples)
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'Ijjthsgjg;emperqture is markedly different to the
‘rambient temperature. When this problem arises, it
~is often advantageous to use a silvered vacuum flask

' as the sample container, to reduce errors in measur-
__ements due to temperature gradients.

ol Th"fd]jowint'notés:may_assist in obtaining reliable

measurements in shipboard use:-

1. ‘There will normaily be enough movement to ensure
- that the measuring cell always moves relative to the
water, and thus keep the bore of the measuring cell
flushed with fresh sample. However, in very calm
conditions, or when working from a height, it may be
necessary to move the connecting cable up and down
to keep the bore flushed.

2.. When working at anchor in a considerable current a
" heavy sinker should first be lowered on a taut wire,
" and the measuring cell then tied to a smaller weight

| which can then slide down the wire.
3. When carrying out a long series of measurements, it
" is desirable to check the accuracy of the bridge
~from time to time using a sample whose salinity
" ‘content is accurately known. For this purpose it is
~ convenient to transport this 'standard' sample in a
" large * thick-walled polythene bottle with a wide
neck, into which the measuring cell can be lowered.
(The error incurred by diluting this standard sample
“with water from the measuring cell is insignifi-
cant when the bottle contains (say) 2 litres of
~_sample). For the most accurate measurements,
~ ampoules of 'standard' seawater may be purchased

~ “from KIM (see the LIST OF SPARES).

‘5jTﬁéffrédUenCy.with which this check 1is carried out

depends Targely on the cleanliness of the sea water and

"

the ‘dégree of accuracy required. ~This 1is often best

“determined after experience in using the bridge over a

RIS ] ST ©

RIE AL M R
.period of "time.
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Pressure effects

The effect of hydrostatic pressure on the. accuracy
of deep water salinity measurements 1s 1ns1gn1f1cant for
an instrument 1ike the Model 5005 T

The pressure coefficient was determlned exper1men-
tally for sea water of ch]or1n1ty - 19%/.,
by B. Hamon (Journal of Marine Research, 16, 2, 1958,
pages 83-89). If a similar coeff1c1ent is. va11d for
lower ch10r1n1ty values, the error would be approxi-
mately 0.1° /oo per 100 metres of depth at a chlori-
nity of 10°/.. and a temperature of .10° C. ;a Thus
unless the water 1is unusually un1form both
temperature and chlorinity throughout 1ts depth the

error is negligible.

Locating faults

The observable faults which may occur when Operat1ng
the Model 5005 may be broadly c]ass1f1ed 1nto three

groups:-

1) Failure to indicate - the ba]ance meter does not
deflect from centre zero,

2) Failure to balance - the balance meter rema1ns at
fullscale deflection in either d1rect1on -

3) Indecisive or unstable results - the balance
meter reading is not steady. ' o t;

These three groups are br1ef1y dea]t w1th 1n the
following paragraphs:- o L

Failure to indicate: If the ba]ance meter does
not deflect at all when the toggle switch is. turned ON,
check that the PP3 battery has not become d1sconnected
by removing the front panel of the instrument and exami-
ning the battery connectors. Check the battery. vo]tage
with a voltmeter - it should not fall below 8, vo1ts._ If
it has, vreplace with a new . battery (Part -No.
0231~ 143) as described under ROUTINE MAINTENANCE
Check the condition of the wiring and’ pr1nted c1rcu1t
board for disconnection or loose components. = :
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e Failure to balance: If the balance meter poin-
ter def1ects to hard right or left of the scale, and
cannot be brought to zero, first check that the range

switch: is set to the correct salinity range for the ant-
1c1pated value of the sample, and that the temperature
of - the samp]e also falls within the measur1ng range.
Then". check that the measuring cell cable is dry and
_c1ean and correct]y p1ugged into the instrument panel.

As a further' check on the neasur1ng bridge only,
.unp1ug the ‘measuring. cell cable from the br1dge, and
connect-a 130 ohm resistor between the socket pins A and
B, and a 100 ohm resistor between pins A and C. Turn
the - toggle switch to ON, and a balance should be
obtained at some value on the salinity range.

'To check the disconnected measuring cell, immerse it
in a sample of clean seawater which has a salinity
within the measuring range, and check with a multimeter
that the resistance between the plug p1ns A and B is of
the order of 130 ohms (this value will increase rapidly
due to po]ar1sat1on on - the measuring cell electrodes).
The res1stance between p1ns A and C should similarly be
measured, and should be 1in the order of 100-140 ohms.
If the measuring cell is at fault, it should be returned
to KIM. for repair or rep]acement with the measuring

br1dge.ﬁ_,__

Indec151ve or unstable results: these are gen-
era]'ly attr1butab1e to a failing battery or dirty or
contam1nated electrodes in the measuring cell. This 1is
especial]y 11ke1y to happen when the cell becomes conta-
- minated. w1th sewage, or when being used in areas of high
plankton density. The electrodes will then become
heavily coated with grease and must be thoroughly
cleaned as previously described.
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ROUTINE MAINTENANCE

Cleaning the measuring ce11'

Always clean the measurmg cell thorough]y before
use, as instructed in the PREPARATION FOR ' USE’ section,
If the bore of the measuring cell is- allowed to dny out
without cleaning, the internal electrodes" can” bécome
coated with grease deposits which will certa1n1y affect
subsequent readings and may produce erratic and ‘unstable
measurements. It is recommended to store the measuring
cell immersed in a flask of d15t111ed water or c1ean sea
water between measurements.

Battery replacement

With a few hours intermittent use per day, the
battery Tife extends to approximately 200 hours. = It
will become apparent towards the end of this time from
sluggish balance meter movement that the  battery
requires replacement and if a check of the" ‘battery
condition with a multi-meter indicates a vo1tage ‘at the
battery terminals of 1less than 8 vo]ts 1t should be
discarded. |

Spare batteries may be ordered from KIM quot1ng the
part no. 0231 143 : the new battery is inserted in a
spring clip fixed to the rear of the jnstrument pane]
and connected using po]ar1s1ng connectors.,. ‘Access to
the battery is by unscrew1ng the knurled central nut on
the front panel, and removing the panel comp1ete1y from
the case. The spring clip is then located between the
two large calibration potent1ometers on. the panel.’
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LIST OF SPARES

The following brief 1list of major components and
assemblies -of the Model 5005 may be useful for spares
purposes : spares should be ordered from Kent Industrial
Measurements Limited, Analytical Instruments, Hanworth
Lane, Chertsey, Surrey, England KT16 9LF, quoting the
appr0pr1ate part number listed below.

; Descr1pt1on Part No.
Measur1ng ce11, complete with 100m of cable 2024 804
Battery 9V PP3 type, or equivalent 0231 143
Centre-zero meter (50-0-50 microamps) 0232 131
Toggle ‘switch (ON/OFF) 0232 937

Potentiometer 250 ohms (TEMPERATURE/SALINITY) 0243 168
Wafer switch 3 way, 6 pole (range switch) 5005 270
Printed c¢ircuit board assembly, complete 5005 203
Standard sea-water (in sealed glass ampoule) 0218 204
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GUARANTEE AND SERVICE

If within a period of twelve months . (twenty—four months
in the case of Kent Industrial Measurements, Industr1a1
Instruments' "Clearspan" recorders, indicators and
controlliers) from the date of despatch of the goods any
defects in materials or fault in manufacture of the
goods shall be found to exist and be. r'epor'ted to the
Company 1in writing the Company will repair- or at its
option rep1ace the defective part free of charge
providing it is returned carriage pa1d to the Company s
works. Alternatively at the Company's entire. discretion
in exceptional circumstances a Service Engineer will
repair/replace the defective parts at the Customer's
works and the Customer will be charged for trave111ng

time and expenses.

Instruments sent to the Company's works must be
appropriately packed and the following information
provided: | |

i)  the name of the Company

ii) the department within that Company |

ii1) the name of the person involved, his te1ephone
number and extension

iv) a brief description of the fault

v)  for pH installations, the type of electrode system
and electrode being used
Special arrangements will be made in individual
cases for goods returned from overseas.

Providing that this guarantee:

i)  does not apply to damage sustained in transit, and
ii) shall cease to have effect if the goods have been
used for a purpose other than those for which they
are 1intended or not 1in accordance with the
Company's instructions, or if any seal has been
removed, broken or tampered with, or if the
Company's trade mark or serial number has been

removed, defaced or altered.
A-3 - 14 .



iii)

iv)

6S/7

does not app]y to goods which are not of the
Company‘s manufacture but in respect of such goods
a guarantee will be given Timited to any guarantee
which may have been received by the Company from

~the supplier of such goods but not so as to impose
~on the Company in respect of such goods a 1iability

greater than any accepted herein.

does not apply to Analytical Instruments electrodes
and sensors as the Company has no control over the
conditions under which they are used, although
complaints concerning their performance will be
carefully 1nvest1gated
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Service Organisation

London Service Centre

Chaseside Works, Chelmsford Road
Southgate N14 4JW

Tel: 01-882 3737

Rrictal QaAarnsicas MNeantea

R

IMPORTANT NOTE.

The Birmingham and Briste! service centre facilities have now
been iransferred to a new centre at the foliowing address:

Kent Industrial Maasurements Ltd, Oldends Lane, Stonehouse,
Gloucestershirg, England. GL10 3TA

Tel: (045 382) BAB2 Tix: 43127 KENTFP G Fax: (045 382} 6358

Tel: 021-643 4114 or 021-643 6783

Manchester Service Centre
Lord Street, Manchester M3 1HL
Tel: 061-832 5391

Newcastle Service Centre
10 Hannington Street, Newcastle-upon-Tyne NE6 1JT
Tel: 091-2656126

Falkirk Service Centre
Tamfourhill Industrial Estate
Tamfourhill, Falkirk FK1 4RT
Tel: (0324) 34110

Factory Repair of KIM Instruments:-

LONDON SERVICE CENTRE
at address shown above

BBC Kent Industrial Measurements Limited

Howard Road Eaton Socon
St Neots Huntingdon
Cambndgeshire England PE19 3EU

Telephone Huntingdon (0480) 75321
Telex 32676 FOSCAM G
Telecopier Huntingdon (0480) 217348 (Group 2/3)
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Description

The Millipore Variable Speed Tubing Pump pro-
vides a pressure or vacuum driving force for lig-
uids and gases. The fluid being pumped passes
through the tubing only and is never: exposed to
any other parts of the mechanism.

The pump drive is completely self-priming and‘
consists of an aluminum chassis and an epoxy- :
enameled steel casing. The drive is available in*~
both a 115V AC, 50-60Hz and a 230V AC, 50-60
Hz configuration. A controller fuse in the rear of-
the unit prevents overload of the solid state elec-
tronic circuits.

The drive can be used with either the 480ml/
min or the 1680ml/min polycarbonate pump
head. When the 1680ml/min pump head is
selected, a companion add-onhead may be used
to double the pumping capacity. The pumping. -
speed is continuously variable from 30-600 BPM
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Operation and Maintenance

General Instructions

Inslall pump head( s) and tubing on the pump drive and
connect the power cord to a grounded 3 conductor AC
outlet! Adjust the speed control knob to the desired pumping
speed

NOTE Control knob graduat[ons are not calibrated but
express relative speeds only.

Dlrecllon of flow may be changed with the rotation selector
swnlch - —— -

NOTE: Always stop the pump before reversing. flow direc-
tion o av0|d damaging pump drive control circuits.

Pump drive Conlrol circuits are protected against overload
by a 1.5 ampere fuse found in the receptacle on the rear
pump.panel. If fuse blows, always replace with fuse of the
same amperage. Use of a fuse with higher rating risks dam-
age lo control circuits.

Fig.1
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Installation of Pump Head |

1. Align either half of the plastic pump head with the two pins
on the front pump drive panel. Secure in position withthe two
screws provided by placing screws in diagonally opposed -
recessed holes. Tighten screws snugly but do not over- .
tighten as this may damage pump head. Install the longer .
end of the rotor assembly shaft in the pump head bearing.
Mate the shaft cross slot with the pump drive shear pin by
rotating and gently exerting pressure (Fig. 1). Assembly is
fully mated when it is firmly seated within the pump head
bearing. | R,
2. Rotate the assembly to position one ofthe rollers between
the tubing recesses in the head. Partially unseat assembly,
maintaining proper alignment by steadying with one hand:
Position tubing around rollers and pull up to flatten (Fig. 2).
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Gently work tubmg and rotor assembly into pump head
bearing.

NOTE: Do not use hard or sharp objects such as screw-
drivers to seat tubing.

‘3. Hold the free ends of tubing i in the inlet and outlet
recesses of the housing. Whilg'gkérting tension on the
tubmg attach the remaining half of the pump head (Fig. 3).

NOTE: Failure to maintain tension on tubing may result in
improper seating of rotor assembly, and damage to the drive
“unit during operation. |

4. Tomake Certaln that tublng and rotor assembly are
{secure within the pump head housing, rotate the assembly
~with a screwdriver while holding onto the housing (Fig. 4).

- ’No gap should remain between the housing halves and
-'no blndlng between tubing and rollers should occur.
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5. Use'thetwo thumbscrews and washers to attach the
assembled pump head to the drive unit (Fig. 5). Screws
should be threaded inta mounting holes opposite from those
used prev:ously

Installatlon of Add-On Pump Head

1. Thread four long studs into the mounting holes on the front
panel of the pump drive. Slip half of the standard pump head
housmg onto the studs. Install the rotor assembly and tubing
in'the same manner as described in steps 1-4 of Installation
of Pump Head instructions (Fig. 6).

2. Repeat mstallatlon procedures for add-on pump head
and tubing. Make sure that no gaps exist between any hous-
ing sections-and that rotor assemblies and tubing are prop-
erly sealed. Install four wing nuts on mounting studs and
tighten with-finger pressure only{Fig. 7).

NOTE: Excessive torque on wing nuts may cause distortion
or cracking of heads.

Fig. 5
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Tubmg L|fe

'Tublng wear or fatlgue is normal and should be anticipated to
assure pumping efficiency and prevent tubing rupture. Tub-
ing. should Irequently be repositioned to allow. unused por-
tlons to come in contact with pump rollers.

~The medlcal grade silicone tubing supplied with the Milli-
‘pore pump'is autoclavable. During normal operation, tubing
life can be expected to be 150 hours or more at 550 RPM and
450 hours or.greater at 200 RPM. To maximize tublng life and
-prevent damage to the pump drive, only precision grade
tubing as: specmed on page 14 should be used.

Silicone tubing is recommended for use with aqueous
solutions only and should not be exposed to strong acids or
bases.

Use of 5-Way Manifold and Bypass Valve

The Millipore 5-Way Manifold and Bypass Valve are intended
for use with the Millipore Variable Speed Tubing Pump in
filtration applications where downstream fluid flow is intermit-
tently restricted. The bypass valve prevents excessive pres-
sure bundup that can damage pump and tubing or cause
fluid surging when flow is resumed.

1. Installthe pressure gauge, nipple, bypass valve, and
threaded fittings in the polypropylene manifold (Fig. 8). Take
care to'wrap each threaded fitting with 2-3 turns of Teflon®
thread tape to assure a proper seal. Avoid cross threading of
parls as plastic may be damaged. Ifonly asingle pump head
is'used, seal one Ya" NPTF fitting with the ¥4 NPTM plug
provided. - .

2. Attacha Iength 6flubing to the bypass valve outlet to
direct unfiltered fluid back into reservoir.
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Fig. 8

3. Before starting the pump, turn the bypass valve adjust-
ment knob counterclockwise until no resistance to.rotation is
detected. Start the pump. Clamp the outlet tubing between
the manifold and filter holder and turn the adjustment knob
clockwise until the gauge registers the desired filtration ...
pressure (usually 5-10 psi). |

4. Unclamp the outlet tubing and proceed with flltratlon
Flow will be directed through the filter holder as long as the
filter back pressure does not exceed pressure sett:ng of. the
bypass valve. .

5. When flow is stopped, i.e., when downstream tubmg is
clamped or filter clogs, the bypass valve will open. and ﬂow
will be directed back into reservoir. SR :
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Malntenance

When operaled accordtng to lnslructzons the Millipore
Variable Speed Tubing Pump will provide long life and
maintenance-free performance.

To assure eflicient operation, make certain air vents on
pump drive Tront and rear panelis are never blocked. -
Adequate air flow prevents overheating of pump drive unit.

Iftubing’ tailure should occur, do not allow solution (espe-
cially saline) toremain in contact with rotor assembly or roller
beanngs Remove assembly, clean with purmed water, and
dry thoroughly. |
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Catalogue Information

Variable Speed Tubing Pump 115V 50 60 Hz

XX80 000 00
Variable Speed Tubing Pump 230V 50 60 Hz

XX80 002 30

Function

AC powered Peristaltic pump for gases or llqmds for. pres- -
sure (to 20 psi) or vacuum applications. Requires, in addi-
tion, either 480mi/min or 1680mi/min pump head (see be- .
Iow) The drive has solid state electronic circuits. A constant
speed fan provides efficient cooling of the drlve housung at alf

pumping speeds.

Operation

Flow direction and power/speed are regulated by two control
knobs on pump drive front panel. Pump speed is.continu-
ously variable from 30-600 RPM, Current tlow IS mdicated by
red pilot light on front panel N

Materials | _
Aluminum chassis and epoxy Coated steel Casmg

Connections | |
Three conductor grounding power cord.

Dimensions

634" x 9Va""x9Va".
Weight
Approximately 15 Ibs.
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Pump Accessories

. Cat. No.
Tubing Pump Head, 480ml/min XX80 000 03
polycarbonate |
Tubing Pump Head, 1680ml/min XX80 000 05
~ polycarbonate
Add-on Pump Head, 1680ml/min XX80.000 15
polycarbonate
Precision Grade Tubing, silicone XX80 000 23
¥8' 1.0., 25 ft., for 480ml/min head
Precision Grade Tubing, silicone XX80 000 25
¥4 1.D., 25 it., for 1680ml/min head
Additional Accessories | Cat. No.
Manifold, polypropylene XX67 001 30
Adjustable Bypass Valve, 5-20 psi XX67 000 20
Pressure Gauge with Snubber, YY13 010 20
stainless steel, 0-100 psi
Hose Clamps, 2" (4/pk) XX67 001 33
Teflon® Thread Tape, V2" x 260" TP0OO 013 26
Filling. Bell, 70mm diameter XX67 001 32
Hemostat, stainless steel XX67 001 31
Medical Grade Tubing, ¥a" 1.D. XX67 000 37
10 ft. o
‘ XX67- 000 37

Medical Grade Tubing, ¥2"1.D.
10 ft. '




To Place An Order or
Obtain Technical Assustance

Call — 800-225-1380 toll-free .
In Massachusetts,
dial 617-275-8200
Wire — Telex 92-3457
TWX 710-326-1938
Write — Millipore Corporation
Bedford, Messechusette--*f---?f"‘
01730 SR

In other Countrles consult the _
back cover forthe Mllhpore offlce :
nearest you. ; :
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INSTRUCTICN MAMUAL OF FUESS TYPE TIDE GAUGE
(MODEL: LFT - V and LFT - 111)

l. General

This tide gauge records accurately the actual cbanges of tidés-in a‘fédﬁced
scale, through a gearing mechanism, by taking out the rlse-and-fall movement
of a float according to the tidal changes as a rotating movement of a pulley
by means of a wire suspending the float. Since the recorn_ng mechanism is
driven by quartsz crystal clock with helding high accuracy .o* bctb uzmn Qné
paper feeding, ‘ A time mark can be drawn on the recording pauer
by using a quartz crystal timer for Model LFT-V only, whlch makes it possibln

to check accurately the recorder paper feeding speed.
2. Specifications

(1) Tide Gauge

Measuring range cesssveeas 3.5 meters or 7 meters

Scale cevesseess 1/10 or 1/20

Paper speed eesasnasss 20 mm/hour

Recording paper sesssssces 375 mm in width, 20 m in length
Iriving elock cesssessss FElactric wlndlng type de 5 v
Iry cells veesssases UM =1 or D, : ' C
Diameter of float cessssssss 300 mmg, 180 ma in height
Steel tape esssesessa 10 meters (stalnless)

Dimentian cesecevase 470 x 570 x 380 mm

Recording accuracy cresseesas 3/1,000 of the full scale -

(2) Spartz Crystal Timer for model LFT-V

Accuracy: Within £  seconds per month on the average (15 - 25 C)
Outrut signal:One time mark/every cne tn 00 hnurﬁ-(at every ons hour'.
selactzbla),” Time zark will arpezar <t the relected time sn
pAapar. For sxacple, if set the timz mark 2s one heous, gt the
7:lar 4ima intarwals, time marker will.draw a.mark‘atnevery
Ambient condltzon& tine :
for operation: Temnerature cense -15 C %o +50 c
Bumidity esees 20 % to 90 %
Power supply: de 1.5 v fnr clock zedule, 4c 6 v for Lime marker device
Vidbration proof: 10 Hz to 30 Hz. No cessation at the vibration of 1.5 G
Cthers: Ceases its operation if electrical supply is suspended . for

more than one second,
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3

(1)

(2)

Composition

Recorder part
Main body (recording unit)

The gauge consists of the following parts:

Steel tape with surface checker

Float (300 mm g) :

Float wire (stainleas 1.8 mnf x 9 meters)
Counter weight' (large)

"Counter: weight' wire (stainless 1.84 x 2 m)

Backlash removal weight (small)

Backlash removal weight rope (eslon 14 x 1 m)

Accessories

Recording ink (capacity 50 cec.)

Nylon tube (30 cm)
Becording paper
Tweezers . - B
Screw driver {large)
Winding rod

a-5 -3
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4, Names of Main Parts of LF T

Recording pen
i Paper feeding spool

Sprocket ' Guide .
Toller _ roller ya e
" / Scale reduction gears
T O ) e
/ /' H S f—
.- - }.—Float pull
d » PN ';_;,;Counteruweight
% A - [ puliey.
) P W
: Pen~drive pulley -‘\\f“x\ ~\\\“Eyé bolt
Paper winding 3 R
spool ! [S~Steel tape -
Backlash redoval !
weight (small) :
Counter ?7;//
weight
(large) 7Z
Float
o/

—Z_

Fig., 1 Names of main parts of LFI (side view)

A-5 ~ 4



5, Outline of Operation.

[

ButuCsOr

' _ (6) (7)
l-—._- .
) Time Suartz crystal

. marker timer

The float wire which leads frem the float (1) on the surface of the water
is wound around the float pulley (2) to which the end of the wire is secured.
Another wire is wound around the counterweight pulley (5) which is on the szme
2xle with the float pulley, and its end is secured %to the bottom of the base via
the counterweight pulley (4). Thus, the rise-and-fall movement of the float
caused by the changes of the water level is transferred to the rotation covemen?
of the principal axle without any. sllpplng. The rotation movement is reduced to
1/10 or 1/20 by the reduction gears and transferred to the pen-drive pulley {5).
The wire for overating the recording pen is wound around the pen~drive pulley (5)
and tied %o the pen-holder by way of small pulleys on the betq sides of the
recording paper feeding mechanism. It is possible to move the pen-nolder to any
desired position, since the gears to the pen-drive pulley can be made running
idle by loosening the lock nut. A syphon pen is used for recording, and the
recording ink bottle contains 2 sufficient quantity of ink which lasis for one
month's recording.

The exystal guartz fimer (7) lets the time marker (6) operate at the regulated
hours tp racord the accurate time mark on the recording paper.

6, ‘Installation-’
"ThE“or"e*'of ‘cohnstruction and ipstallation is as follows:

G TAStal1Atibn of a tide well and a frame stand

2. Installation of the main unit

3. Setiing of the reduction ratio
4. Separation of the float pulley axle and pen-drive pulley axle
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S, Installation of wire to the counterweight pulley
6. Installation of wire to the float pulley
7. Installation of the counterweight
8. Installation of the float
9. Removal of backlash

10. Mounting of the recording paper

11. Determination of the pen position

12, Filling or supplementing of ink

13, Setting and adjusting of the time

6-1. Installation of the Tide Well and Frame Stand

The inner diameter of the tide well should be 1,000 mm ¢ (standard)
Attention should be paid to the pipe so that it may not.be affected by waves'
around the well. Caution should alsc be exercised that there should be no

epringing water in the site., The frame stand is as shown below:

- P
/\520

Mf:——-—\\A

1,400

_Anchor bolt .
B 1t

" Standard mark

Fig, 2. Installation of frame stand
6-2, Installation of the Main Unit

The main unit of the tide gauge should be placed horizontallyrqn;jhe3§§ame
stand. In case if it is inclined, insert spacers such as wooden wedges_or.lead
rlates between the frame stand and the base of the unit to place. it. horizontally.
Use a level to check it.
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6-3. Settingiof the Reduction Ratio
The reductlon ratio can gimply be set by loosening the lock nut on

the common axle ‘of ‘float pulley and counter weight pulley, and by shifting

the reduction pinion.
' ' - Lock nut (Fasten when the setting

1/10 o , - 'is done)
¥
|
E
=
D !."hl”rl-d:—-‘]
::jiIIﬂ ' ] Clutch-reduction pinion
‘ (Shallower cut)

g7/ 2 N

"Axle of float pulley and
counterweight pulley

Fig. 3 BHow to set the reduction ratio - The case of 1/10, measuring

cyange 0 to 3.5 meters.

“?;i/qu. : | ﬂqﬁi:jl:{?}____l.ock nut -

- ———

AT

.

LL’,Clutch (Deeper cut)

-
L,
lﬂ

N

i
H

i

(//{/?? A, éj EZ;{ZZ%?;22£Z£§ZZQZ%

Pig. 4 How to set the reduction ratio - The case of 1/20, measuring

range 0 to 7 meters.
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6-4. Separation of the Float Pulley Axle and Pen-Drive Pulley Axle: -

Let the gear between the float pulley axle and the pgg—d:ivg_pg%lgytaxle
run idle so that the pen-drive wire may not be damaged by the pen during

installation,

Pen-drive axle

4 ¥ 1 .
Lock nut -
Axle of float pulley

Fig. 5 Separation of float pulley axle and pen-drive pulley axle

6=5. Installation of Counterweight Wire to the Counterweight Pulley

Insert the wire through the small hole of the counterwéight pulley,
make a knot and pull the knot back into the large hole. (Continued to 6-7 below.)
In case of a new unit, the installation may be facilitated if the wire

around the float pulley is temporarily fixed so as not to come loose during
assembly.

Float pulley

Counterweight [ & : ¥
iy,

I
s

Small hole

Fig. 6 Installation of wire

A-5 - 8B



6-6. Installation of Wire to the Float Pulley

| .. ninsert.the end of the wire into the hole from the thread side of the float

pulley. Make a knot and pull it back, then wind the wire neatly along the thread.
r,r_;nﬁqagpﬁofia new.unit, the wire is already installed, so go on to futher

operation,. ... '

Fig. 7 Installation of wire }-

L

T
————

6~T. Instéliéfiéﬁ.of the Counterweight

The other end of the wire mentioned in 6-5 above is inserted into the
counterweight pulley, and then fastened to the eye bolt of the back of the base.
Let down the counterweight gently into the well.

"

-/ Counter
weight

Fig. 8 Inatallation of counterweight
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6-8.

(1)

(2)

Installation of the Float

The float should be filled with dried sand or heavy oil so that-twoithirds of
the body sinks into the water. Then the float cap should be’sealed with:'' -
packing. When sand is used, make the float well-balanced so that it may be
horizontally afloat. Adjust the float cap so that the float may rotates
freely,

Lead the other end of the wire wound around the float puligy to the back of the
base and tie it to the float cap. Hold the float'pullpygpo that it may not
rotate quickly, and loose the brake. The float will then go down to the
surface of water and stop at the point where it is balanced with the counter-

weight pulley is wound along the groove.

open
Counterweighﬁj_.

\\l\ pulley Q§Qj

i~

w ,
| Float pulley clpse ?/
. "'L
© 0 B
rake
| o
|
1
I
|
i
5
v
l ==
S,/ ~
Unit body base
= S (2)

(1)

Fig. 9 1Installation of float

A-5 - 10



6~9. Removal of Backlash.

w.&A?pu;;éx:fq;wrémovalaof.backlash.is.fixed to the pen-drive pulley axle
in order;jo:removg;backlaah produced by engaging gears when force is trans-
mitted from theaflbat-pulley‘axle'to the pen-drive pulley axle, Tie the wire
as shown in Fig. 10. Attach a weight to the other end of the wire. Then
adjust ‘the’ Eslon rope so that it may be wound around the pulley with one turn
vhen the Tecording pen is' roughly centered on the recording paper.

=

(@ - Knot

.. Pen-drive axle

gl
{

} ~ Eslon xrope
g.;.iu'alyl :|<|'{HJHM
I [ ]
] Weight @H

-
-

Fig. 10 Installation of weight for removal of backlash
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6-10. Mounting of the Recording Paper

(1) Open the acryl plate at the front of the main unit, draw out the .paper
stock tray and take out the feeding spool (back side), Loosen.the lock
nut and insert the recording paper into the source bobbin, .

Set the lock nut on the right side. " S
(2) Put the feeding spool mounted with the recording paper into the V-shaped

grooves on the both sides of the paper stock tray (see Fig. 11),..

Lock nut

y

sthaped groove —
4£{A&/L_ -~ ;] C:::;,a:>
/ // - .
|~ Paper stock tray

|~

— L
- e

Acryl plate

Fig. 11, Mounting of recording paper - 1,
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(3)“2Pﬁéhfhé&k tﬁeﬁpaﬁér'hfdck'tray; Insert the‘tonsue'of the reéording paper
_through ‘between the guide plate and the guide roller and further between

" the pens ‘and” the mirror plate (which enables smooth running of the recording
pgper), and pull it out to the front side of the mirror plate.

Recording pen

j%:;}ﬂir;or plate

_-~Guide plate

‘ . \\Guide roller
(Side view)

o]

N '\\Feeding spool
Winding spool

Fig. 12 Mounting of recording paper -~ 2

(4) Insert the rod into the winding spool and roll the tongue of the recording
paper together with the holding sheet into the rod. The printed side
of the paper should face inside,

Holding sheet

Fig. 13 Mounting of recording paper - 3
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(5) Adjust the holes of the recording paper with the_gprockg?sfpf ;pgfspgpgkgt‘

roller, roll the paper into the winding spool, take the P????"P“t;f?99;

the paper stock tray and fix it on the roller. Sbut_the,apry;ﬁﬁlgtg.(gée Fig'lzdﬂ
6-11. Determination of the Pen Position e
(1) The present tidal level can be obtained by:

HL=LO-L

where Ly = Hy + I3

L is the length measured by a steel tape. L should be the average of

3 to 4 measurements.

Reference level of steel tape

Standard mark

L2

39 _____ 7 1..1.. Water level

WL
|
i

s 3 ] 1 DL
QY A A

Fig. 14 Relationship of various levels

(2) Pull out the steel tape from the back of the base and fix a surface checker on it,

(3) Put the test chart into the surface checker, hang down the tape until the
surface checker sinks into water half way, and read the graduétipn 6f the ateel
tape. Then take up the steel tape and read the graduation of the surface checker
where the colour on the test chart is changed. Add the value to the graduatiocn
on the tape. Repeat the above measurement three to five times and take the mean,

(4) Once the present tidal level is obtained, set the position of the pen at the
corresponding position on the recording paper. Then fasten the gears of the
float pulley axle and pen operating axle which have been made runhing idle as
described in 6-4 above,

(5) 1If further adjustment of the position of the pen is desired,_looaen the screw
on the pen holder and adjust it finely,
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. The range 'of shift is
~between marks only

Surface checker;- . “Eﬂr - -
Base e | ©-©
! Pest chazt : ——
R / . '

S >4 | Fine ad 1:/
ine ustmen o
" Steel tape ) _ \ holder / _ Mark

SCrew

Fig. 15 F1xing of test paper Fig. 16 Fine adjustment of pen position

g-12. Fllllng or Supplementlng Ink

(1) ‘Use the ‘recording ink for recording purposes.

(2) Take off the top cap of the ink bottle and fill the bottle with the ink
aenrcxlmately 80 % by usirg a pippet. Press the 1lid with nuttlng a finger on
the” small hole at the center of the cap, and the ink will flow into the pen
by the action of pumping. Caution should exercised that, if bubtles are
'included within the nylon tube, it will cause a break in ink flowing.

(3) 1In case of supplementing ink, be sure to keep filling the ink until the bubbles

' in the nylon tube disappear. Those bubbles have been produced in the tube as

the ink bottle became empty.

E=13. Adjustment ‘time of qua*tz crystal clock
{d4). Neme of each part
c>7'65““'”? IR . (1), T=IST swiich
' I After inserting the_reqnifed numbers
! : cf dry-cell, switching "0N" of this
r‘»‘
I é? %53 ff?g”—————ti switch, then time conirsl will ‘count
atomt 1,000 tizes faster with_cheeking

all functions., Then at the selected

RN N N tire comes, time mark will be appeared
H=3ET MN-3ET

£ ———> ‘p QP;; ; : | _G} on pdrer ) » This motion will continue
- ‘ g antil switch "OFF", In case of one
- hour setiing for time mark, output
interval for time mar@ is about 3,6
—_— geconda, '
| Ja): i i — is " (2). RISIT switch

£11 time values will be cleared at

.f
..:

once by switching "CN" and time display
will become the state 00:00.
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(3).

(4).

(5).

6'14 L)

6-151

5-1€,

6"] 6"1 -
1.

6-1 ?-? -

0=S3T switzh (Zern set switech faor socond)
This start-count switch is always started from the zero of senond after
switch "CN" of 0-S5ET switch arnd tbP unit of "second" will be easy to
modify as exactly zero time of second by pushing tkls switch. ECERELTS
E-SET switch (Hour~correction switch) o
Cnly one hmr will be counted by one pushing of thiq hour-correcticn.
switeh., If push two times, time will be past two hours,
M~SET switch (Minute-correctinn switch) . .
Cnly one seconi will be count by onre pushing of'thia'mihﬁte-cérfécﬁ;dn
switch. that is, if push two times, two minutes past.
Change of dry cell for clock module . : :
Rnlease the key hook of clock cover, inup*t one piece of dry c911 with
negative electrode side down into the dry cell case, - )
After setting dry cell, clock will move at qnce. A 1;feto{:drnge11:for-
clock module is about one year. ..J S s
Change of dry cell for time marker dev*oe | e
Insert four pieces of dry cell by paying attention to 1ts electrode *nto
the case. A life of dry cell for this device is aboutmtgq_mgnthgg .
At every times for changing them, all values in the clbck ui;lﬂba_pieared
that is why, reestablish the present time as fallowing way.. - n
Time setting o . l. .
This clock will start at once when 1nsert a dry cell for clock module
into the dry cell case, The colon mark " @ " on display board blinke
at every one second.

Time adjustment

When the state of "ZERQ" second, that is, present time is NN hour NN
minute CO second, push O-SET switch "ON", R

After the ahbove adjustment, ajjust the hour and minuta reapectivaly

%)y pushing each awitches, ‘ o

Time correction

In casn of delaid-tipe display

Set one minute past state than present correct time, then adjust to
count by pushing H-SET and/or M-SET switch, , B

“her the established time nomes ip, push O=-SED switch;‘

Jow, when the selected time comes, time marker will be appeared on
caper at avery regulated tipe,
Tn case nf fast yime display
"EXAMPLE® .
Msaplaid time is 13:02 but real time ie 13:00, that is, tw&gminﬁfés

faster than paal time, T

C

First, clear the displaid time by pushing RESET switch, thﬂrf'eadJUBt
the time as clause 6161, '
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2, ?;ﬁally, do 1t as the zlause 6~17-1.
fulBy " Ertablishmnnt of interval for time marker
Intprval for time mark s Bnlprtable from one to 99 hours at avery one
hour anit, o

Cne-hour unit switech for time interval

Pann-f gside 10-Hour unit switch for time iaterval

k modnl e

S

There are 2 digital switches on the back
side of circuit board, When open the top

Pannel face _ cover of clock, the switch at right side
"'"“"""":"'f7f4f7 is for one-~hour-unit setting switch and
; left side is for 10-hour-unit sstting

awitch.

L — 1 : When set the value "1" on one-hour-unit
;@“q - ﬁ, setting switeh with "0" of 10-hour-unit
i ; setting switch, time mark will be out put

a% every one hour.

104 Otk Decision of this state, however, when
comtecting the dry cell or the time for
switch "CN™ of 0-SET switch is an interwval

liote: Thig is an example
figure of one hour
time setting for of outpu* time,
+ime marking lnap—val. Tharefore, in case of change for tixe
interval, make to clear the digplay time
hy pushing RESET switch or at the charge
of dry cell, Standard setting of time
in*erval is alraady preset with 6 hour

interval,
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Turn the flange until the pen comes on the 11ne three minutea ahead, i
and turn the flange of the paper winding spool toward the operator in order

to remove slacking of the recording paper as well as to adjust th?_tim9ch

Fig, 17 Adjustment of time - 1

Feeding spool L
~ ide panel
(right)

Unit body case

Fig, 18 Adjustment of time - 2
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8, Side View of Tide Observation

{ntataleee)

Float

. /' ] '_\ . —Counter {
Frame stand/f-=s.=\ weight

i
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li-_. l Tide Gauge
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\'\. /Wooden 1lid

- /" T T T T

Float line -~

— e

e for well
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DHAWING NUMBER

PARTS LIST FOR TIDE GAUGE

5 —55 (1) MODEL: LF T - 8§
gv;nts’ Name- of Parts: Quality| Q'ty Remarks
L [ o 3
|
i 1 | Base AC 1

2 Floatr pully BC
Vo e
% Shaft_for:pully Drillred
' i Counter weight pully BS
i 5 Digk "A" for float pully ___BC___
: 6 Diask "B" for float pully m
% 7 Lid "A" for bearing BS
i
]
! 8 Pinion geamr "
j 9 Lock nut for pinion gear- "
' 10 Reduction gear: "
i 11 | Reduction pinion "
: i
! 12 | Gear N
-
;13 Axis for-idle gear "
1
!
E ik ] Nut for idle gear B L4
15 | Frange for sub-pully gear w
16 Lock nut "
17 | Axis for counter weight pu11§350
+ -
18 Sub-pully BC
19 Flange: for: sub-pully "
20 Counter weight for sub-pully S§
21 Counter weilght for float pully "
22 Pully for counter weight BS
i
.23 _!Axis for pully "
24 Bracket: for float pully BC L_J;

A-5 -~ 20
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' . PP AT Page 2
DRAWING NUMBER | " PARTS LIST FOR TIDE GAUGE &
5 =55 (1) MoODEL: Lp T _ 5 |
25 Bearinghcasg - BS 1
i 26. | Sliding base for pen " 1
27 Pgn ﬁoldar JL "w 1
23"__?{§§e for indicater PBZ 1
29, | ren notaer wa- s |
; 30 Recordihg pen BS sSus 3
{ 33 | Roller "A® BS 1 f
; —— : - .
; 42 Roller. "H" " 2
i
I 33 | Axel for roller suUs 3
| .34__| Fine adjustment screw BS 1
.35 |Plate for fine adjustment | PBZ 1
i 16 Coil spring Sup 1
37 | Hook for spring BS 1
i e —_
i 38 Arm stand for ink bottle n b §
39 Guide rail "A" " 1
40 |.Guide rail "B" " 1
b Bracket  "A" "~ 1
b2 | Bracket "B" " 1
43 | Miirror plate " 1
_44 | Holder fop-mirror plate " 2
45 Beam - " 3
ke Idle gear - " ] 2
47 ! Coupling base "~ each 1
_‘igﬁm'Sp?ing for clock PB2Z 1
% ho Pinion gear . BS 1
A-5 - 21 Kvowa Shaka 1 o



DRAWING NUMBER

PARTS LIST FOR TIDE GAUGE

5 . 55 (1) MODEL: L ¥ T - 5 ‘
N .
50 Driving boss ns - -
1 51 { Pin STS 1
l Loy
_ 52 | Spring holder BS
53 | 1dle geam " 2
i 54 | Axis for jdles . gear $15C b
i 55 | Axis for pinion gear " 1
? 56 Nut BS b4
57 Gear: for aprocket rollep il -1 )
58 Gear for winding roller b 1
59 Spindle for sprocket rollelr S30C 1
I 60 Roller for feeding roller:| ALT 1
61 Flange for feeding roller AL 1
62 Lid for sprocket roller " 1
63 Paperrholder PBZ each
64 | Sprocket BS 16 ..
65 | Lid "B" for hearing " 6 ot
66 | Lid "C! for bearing w 6 )
67 Shaft for feeding spool s$30C 2 “
68 Roller for feeding spool BS y ' '
69 | Axis for paper spool S30C -2 ﬁ
70 | Frange for paper spool BS y
71 lock nut for paper spool " 2
72 Guide rollep ALT 1 S E ?}
73 Axis for guide roller $30C 2 i ' Ek” B
74 Paper guide plate BS 1 P o
A-5 -~ 22
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DRAWING NUMULER.|: PARTS LIST FOR TIDE GAUGE Page I
5 - 5% (1) MODEL: L F T < %
— é et T RN E O
i 75 V-shaped grooves bracket BsS 1
76 | Paper atock traw SPC 1
77 Aeryl panel 1
78 Clamp "A" for bobbin PBZ 2
TNLA-HY e _
! 79 | Clamp "B" for bobbin PBZ 2
E. N
80 | Tenaion moller — BS 1
é 81 Bracket for tension roller " 2
82 Guide pully AL b
83 Axis for guide pully BS 4
. 8b_! Bracket "A"_fox- guide pully HC 2
85 Bracket "B":fon'guide pully 2
| 86 | scal BS 1
I 87 Bracket A" for scale " 1
{ R
i 88 Bracket "B" for scale " 1
89 Side pen holder ™ 2
20 Side pen guide " 2
91 Side pen stopper SUS 2
92- | Handle for étopper " 2
93 Cover’ AC 1
94 | Swing frame "A" n 4
| 95 | shaft for swing frame s30cC 2
%6. | Acryl window 1
97‘ quber packing NEOPRENE - 1
WQB'-}Hrake wOoObD 2
ib;gg‘a.ggga‘for_bréke- BS each 1
A"'S - 23 Kvowa Shﬂ.l‘n L



DHAWING NUMBER PANTS LIST POR TIDE GAUGE nggﬂq: Py
5 - 55 (1) MODEL: LF T - 5 ;
ve s wan e R T . ——— - - b"“j e e ——y
S1l5cC 1 il N
g 1qq | Handle for brake b
; 101 | Boss for handle " R )
e R -
¢ 102 | Handle " 1
[
, 103 | Brake stand SPC 1
104 | Acryl window 1
: 105 | Cover for pully _}C 1
106 }Plate for base point BS 1
: i
g 107 ' Serew nut " 1
108 §Standard mark plate: " 1.
It ]'_' ]
109 | Screw for scale stand " 1l
P ; !
. l |
110 : Arm for index ¢ " 1 o
111 i Index n 1
, !
! 112 |Screw for standard mark plate " 2
. !
E 1137$Axis for bobbin handle- " 1
t !
114 ! Handle for hobhin BS 1
115 EAxis for scale bobbin " 1
T
116 Scale bobbin w X
_}17_7F13nge for scale bobbin " .2
118  Scale stand AC 1
119 - Ink bottle "A" BS 3
120 Cap of ink bottle "A" " 3. aeow
121 : Ink bottle "B" " 1 N
122 :Cap of ink battle "B" " 1. PITh SO
1219 :Bracket for time marker ] 1 o ;i f
124 i Holder for ink bottle " ) @l t £33 J

A-5 - 24
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DHAWING NUMUENR
5 - 55 (1)

MODEL: L ¥

T -5

PARTS LIST FOR 71DE GAUGE

_Page 6

125%

Acryl coaver far eclnck

126 ) Eye bolt for counter weight S15C
127T‘h?aﬁ&ljfofrfoit)meter HS
128 - | Rubber packing NEOPRENE
129 f'cdve}f?of'battery chamber BS
130 _Rubber pa_tcking for batteryNLOPRI-.NL
- chamher . R R .
i 13} : Lock for béttény .chamber BS
132 .| Swing frame "B" "
T 3
: 1
|
i :
i i
i-._._..__ -

]
L i
:
,
[ .
! .

. A-5
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SUPERSONIC MAGNETIC RECORDING YYPE
- _Nﬁaﬁs HEIGHT METER
" (SSWeII)
INSTRUCTION MANUAL
 conTENTS
1. GENERAL
2. SYSTEN COMPONENTS
3. SPECIFICATIONS
.3_;; General Spec1f1ca£10ns
3-5. Pulse Transmltter—Recelver
3-3 Wave Helght Detector
U§74” Magnetlc Recorder
4. PARTS NAMES ‘
4- l Name of Maln Body Parts
4-2 Connectlon Dlagram
5. ENCLOSURE AND REMOVAL OF MAGNETIC RECORDER
6. HOW TO HANDLE A MAGNETIC RECORDER
6 l Preparatlon
6 l l Battery replacement
6 1- :Oeseetfe tape loading
6-1-3 -Silica gel feplacement
Jéiiéiv Relatlon between measurement mode and observation days

6—-1-5 Measurlng range settlng

;IgﬁzgjigheekFMoee Manipulation and Operation
'6=2-1, Power on
,ﬁygzgtgjﬁgpepk‘mode operation and start
6-2-3 :Sensor check

PTZ 4 Completion of check mode operation

SRR o B &£ SR
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6-3 Measurng Mode Manipulation and Operation
6~3-1 Setting of Measuring mode and start waitihg time
6~-3-2 Measurement start

6-3-3 Observation end manipulatioh'and‘operation'

1. GENERAL
This wave-height meter is installed on the seabed
Supersonic pulses are emitted to the sea surface from thelﬂ
wave-height meter. The supersonic pulse reflected from the
sea surface is received, its propagation is accuretely |
measured to find the distance from the sea surface.
By continuously emitting supersonic pulses, varlatlon of water
level is detected and the surface wave height is measured...l.
Detected wave height signal is recorded by the magnetle ’
recorder. The magnetic recorder can record wave data of
l18day or more. | S
In addition, when several sets of this wave héidﬁ% ﬁétéf'
are connected with the cable, sampling synchron1z1ng sagnal ’
is fed so as to be utilized in the observatlon of wave helght
distribution, wave direction, etc. (Optlon) o
Though installation method, etc. of the handling méiﬁéa
do not vary so much from the existing wave helght meters, the
magnetic recorder with built-in microcomputer has much‘mete
functions than the conventional recorder. In orderwtbdelihiﬁate
measurement error due to mishandling, be sure to uhéerétahﬁ its
manupulation and operation according to this lnstructlon manual
thoroughly before use. SRR
Fectronic circuits constituting the main poftieﬁ ofﬁtﬁiat

wave height meter, cassette tape, ett. are sensitive to humidity.

A-6 - 2



For' maintaining the reliablility of the instrument over
a ldngtpefiédbof timef give sufficient consideration to the
storage method of the instrument. |
2. 'SYSTEM COMPONENTS
2-1 Supersonic mégheﬁic recoring type 1l set

wave-height meter

Pulse transmitter-receiver 1 set
Wave height detector 1 set
Maghetic recorder 1 set
Pressure resistant tank 1l ea
Special battery 1l ea
2-2 Stabilizing mounting base 1l ea
2-3 Accessories
Cééséﬁté“tape 1l ea
‘Charger ' 1 ea
Synchronizing cable (50m) 1l ea
(Option) .
Driver o 2 ea
Adjustable wrench l ea
Silion grease 1l ea
Spare 0 ring (C-210) 1 set
C}e?ner | 1l set

3. SPECIFICATIONS
3-1 General Specifications
1 e:.Depth. of water used 6.0 - 25.0m

Measurement range 3.2,6.4,9.6,12.8m

(selecting system)

- A=6 - 3



Resolution

Measurement accuracy

Pressure resistance

Observapion days

Special battery
Qutside dimensions
Weight

Installgtion levelness
Sampling interval

Number of data/measurement

Observation mode

Synchronizing cable

Synchronizing system

1.25,2.50[3.75553009m
(selscting system)
+ 1% FS .

{waterxr tempgra;urew;ﬁﬁc)

5.0kg/cm2 o

Max. lagaygi

(at 10min/2 hrs . .
measurement) L
12v 6Ah Nicd battery
590 (H) X 270gmm . .
35kg

withip 15°

0.5 sec

1022 data (at 10 min
measurement)

2045 data (at 20,mip
measurement)

0 - 10min/2hrs
1 - lomin/lhr
2 - continuous
3 - 20min/2hrs
4 - 20min/lhr

Neoprene 4 core 50m
steel wire contained
(Option)

Measurement start signal .

synchronizing system

Cable connection system Underwater connector

A-6 - 4



Pulse Transmitter/Receiver

- Vibrator -

' Supersonic frequency

‘Direction angle

3-3

Support mechanism

Wave Height Detector

Detection resolution

Detection interval

Detection system

Cutput system.

Daté formét

(1)

(2)

Magnetic Recorder

Magnetic recording secton

Ti-Ba 100¢g

20kHz

Half reduction half
angle 3°

Gimbal mechanism

1.25cm

0.1 sec

Waveform processing

system with

microcomputer

Parallel transfer system

16bit binary

' Compatible cassette tape information exchange

Casserre tape Standard item CT-300
B : - (TEAC product)

Recording format IS0-3407 JIS-C 6281
based information
recording fomat

Reﬁording system Phase modulation
system (PE system)

Recording density 800bpi

Control section

Control'system Microcomputer system

. A=6 - 5



Clock accuracy + 10ppm
self check function Ba;tery_voltage‘check,
memory check, CMT check

etc.
Measurement start timing adjusttgment |
0-9hrs 90min settable in lOmin_sté?s
(2) Data Processing Function |
Wave height/period detection
Zexo up Cross method»
Number of waves to be calculated
Within 100 waves from
beginning of measurement
Calculation item Max. wave, 1/10 max.‘waﬁé,
significant wave, average wéée
Data indication item o o
Signification wave heigﬁflﬁ
{(4) Printer output o

Qutput system 20 MA current 100p sysﬁem

Transfer speed 100 baud
Code used ASCII
Output content Data and calculation result

A-6 ~ &



‘4. PARTS NAMES

4-1 Ma.m Body Pérté 'Némes

A-6 ~ 7.

270° Handle
——=— Gimbal . - :
[1 unit Q?_Y_éﬁ ibrator
. - ; |
e | / i
. \ - ‘l ¥
i \ .l / 'ﬂ___‘:_!._‘
; o l
‘ YH'), g = o | HA Ts]
Vibrator case o
‘.w»“ ."-,.!4‘ . . . _-1
. e S — —
A 'I . AL r,—" r ! ’L‘_L 3 ; _ilud/r—-' [}-l";
U ﬁd -—4——‘—-—-—- PP l' Jt r
- . . o ot 1T
‘ Lo j_l_!?_—— T _ 1 17t ~ ]
o ) - " ' S P—— —‘:]E - N 1
o / _ i ! . f
O-ring G210 _ .
- . : _ Outer cylinder
Battery holding screw—[ i
Bat o //i:\ : Battery
_ _ V,‘ ; ooneechkor
. . _/ . [=]
A Gk X A
- 1 Zinc plate
Cassette tape L
' - T connectoA
e o
Mode switch | Lf’-"q _ Start-stop
| .‘\thq ’ } . /ﬁ switch
Lok o ) ; o — 1]
Select switch - \? @ LI gt
_ | §§\M : i Power switch [
“Sillica gel ‘case i === :\
\ ™~ Indication
. . N ] window
Transmission/receiving || @
printed circuit board ] )
. ~{E=— ' Shield case
Control printed | [ “g.L
cirenit board l | z] =140
i ""
EI - ‘ w— JZf:.x.mg hole
1§ —  {ity )
200°
230°
)
- Fig. 4-1




4-2 Connection Diagram

Battery, sensor, etc. are connected on the term:mal

board on the rear side of the magnetlc recorder t.L be
uncovered as shown in Fig. 4-2.

,oMT connector

~L 5)

Extrnal synchronization signal _ ’ O
\

'ITY tr:ansmlssmn

O (white)
&’ITY transmission

{green)

) \TI'Y receiving

Q|
- {red)

O b\\ TTY receivirg
{black)

Qf |CH

O

Receiving wave si

Extrral synchronization signal O

O
-

O
O
Ol

I Battery 12V (orenge)

.
'[:Qoooo_o/o‘/oo
7

Battery (V. (black)

Battery 6V (red)

Fig. 4-2 Connection Diagram
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5. ENCLOSURE AND REMOVAL OF RECORDER

ﬁemofé 6bolts shown in Fig. 5-7, hold the upper flange
_'px“bophﬂhaqqs, and lift the recorder upward.
Cﬂ;gggonﬁenglosing the recorder, wipe the 0 ring surface
_,_wipp waste cloth to remove dust, and apply sufficient
__g;gase pheAO ring. When enclosing the recorder, insert
itﬁigtthhe pressure resistant tank straight with caution

to the connector portion, and tighten bolts firmly.

'Noté: When the 0 ring surface is damaged, water will

‘enter. Be sure to handle with sufficient case.

I ﬂ ' - ﬂ:' ' .
cﬁ) ,f;[-/.-——-""—_"'_"‘*-\ X Bolt
: - =
N ‘ ‘ ’ I (9) Washer
Vibrator
g
o i 111
l
Recorder
T L AR
0 ring G210
. |~ Outer cyrlinder
/}
t
Fig. 5-7
— ]
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6. MAGNETIC RECORDER HANDLING METHOD

6~1 Preparation
6-1-1 Battery replacement

Ture off power switch, and pull out power connector.
Loosen screw holding battery and remove'batterfaby"ﬁﬁéing
it out. Enter sufficiently charged battery into thé enclosure
unit, tighten the holding screw, and'sécureFwithlthe'idéﬁrhut.
Lastly, insert the power connector completely to the end.
6-1-2 Cassete tape loading :

Use information exchange magnetic cassete tgpe.cqqﬁorming
to the specification. (Musical tape cannot_be.uge@i)w

Push the EJECT button of the magnetic recordér;'and
open the cassete insertion pocket. Insert the Cﬁssette tape
straight to the end, and close the pocket. Be ca;eful not to
apply excessive force for the insertion. When éhe pocket dose
not close normally, insert once again.

Used a new cassette tape or one in which records have
completely been deleted. When a cassette tape with record is
used without deleting, recorded data will not be read nomally.
When using a recorded cassette tape. delete all records through
the check mode operation, and then use the tape. -
6-1-3 Silica gel replacement _

Use NITTO GEL (20g9). Shift the content -of the_bag.to
one side, and put it in the pocket with care not to breack
the bag. '

Be sure to change before observation.
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6-1-4

'ln Table 7

‘ Relatlon between measurement mode and observation days

Measurement modes of SSW—

II and observation days are shown

time

S—— Measurement interval

|

—_—

Continuous observation (measurement mode (2) )

RO

- Start .time
lst time 2nd time \
Pre-
R Measurement Measurement
measurement g e time e time N
¢~ Waiting time - (Measurement {(Measurement
' interval) interval)

A-6 - 11

Set the measurement mode w1th the select switch No.l.
Table 7
[Measurement’|'Measurement Measurement | Pre- Sampling | Number ,| Max.
mode time interval measurement | interval | of data | obser-
: vation
L days
0 8min 3lsec 2 hours 1 min- 0.5sec 1022 | 1ls8days
1 1 hours. 1022 9days
—— . \ lmin at
7 min 3
2 1 n 3sec | 17min3sec interval 2046 30hours
measurement
3 2 hours 1 min 9days
4 1 hours 1l min 4.5dayﬂ
Measurement time chart
{a)" InEermittent observation (measurement modes(0), (1), (3), (4} )
/ N
Pre- man i ;
Weasurement-———-ﬁ <— Measurement ~—3



6-1-5 Measurement range setting

Measurement range and measurement ;esolyfion'éhﬁ:bé.ﬁhdw
by performing the check operatiun described laﬁé;; fof‘qunging
measUrement range, remove 6 screw at the bottém of thé_reﬁbréér
main body, and open the bottom cover. There are the following
switches in the internal eircuit. Change according to the ==

indication of the following table.
I T T 58 13

ol [T

OFF | —) el

Measurement range select switch

ST SIS | engarenen [ Resotucion

OFF OFF 3.2 m 1.25 cm

OoN OFF 6.4 m 2.50 cm (Setting ;tiéhippiﬂg)
OFF ON 9.6 m 3.75 cm

ON ON 12.8 m 5.00 cm

Setting range is selected by bits 1 and 2 of the select
switvh. Bit 3 is a switch for determining wheﬁhér df nofjthe
value of water surface detected ta the time of waveform processing
is calculated by moving average (4 samples, 0.4 sec). This switch

is normally ON, and moving average is performed.
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6-2 Check Mode Manipulation ang Operation
6-2-1 Power ON

."?Ufﬁ'dn power switch. At this time, the display indicates
nothiné'bEJén'ﬁﬁéeffain value. This ié due to charge/discharqge
"céﬁdi%iéﬁ éffiﬁﬁernai caéacitor, not a trouble. 88, 8888, 999, 0O,
etcﬁ“ﬁréidisplaYed sometime. |
6-2-2. Check mode operation start

Set'mode-switch_to check, and start. Display 8000 indicates
normal start. Aftetrabout 2 seconds, CMT operates.

When any date is already recorded in the cassette tape,
8008 is displayed. In this case, perform either of the following
two operations.

The first operation is to delet record of the cassette tape
entirely. Start in as is condition. CMT performs write, rewind,
and atarts record delection. After about § minutes, entire record
is deleted, tape is rewound. and operation of 6-2-3 is started.

:The,gecqnd.operation is for the case cassette tape record
is not:tque_deleted. Upon stopping, CMT is rewound, and operation
of 6—2—3 isrstarted.

“Diséléy 8008 remains unchanged uﬁtil start of operation
6-2~3. When a new tape or a tape with deginning. end record or
ehﬁifé‘fécafd'deleted is used, CMT displays 8000, and the tape is
'7téhound‘f6rldeleting recorded data by the write test, and deletion

is started.

After deletion, the tape is rewound again, and operation

6-2-3 is perfoemed.

Note 1 : This check is not performed for the entire cassette tape.

When used tape is used again for observation, be sure to

.delete all records before use.

Note 2 Display of other than 8000 and 8008 during the operation
6-2-2 indicates device trouble.

Take action according to paragraph 10-1.
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6-2—-3 Sensor check

When power is turned on for transducer and waveform

processing unit, sensityvity coeff1c1ent is read and displayed

The relation between displayed value and measurement range -

is as follows.

pisplay | Measurement Sensitivity
range coefficient
1250 . 3.2m 1.25
2500 6.4m 2.50
3750 9.6m 3.75
5000 12.8m 5.00

The value of sensitivity coefficient is counted up by
the sampling signal (0.5 sec interval) from the waveform
processing unit. at this time sound wave is pro:ected at 0. l
sec intervals. o

Wwhen the ear is brought into contact with tﬁg %ubbe:lthe

transducer, intermittent sound (chi, chi, ...) is_heard-lqheck.

6-2-4 Check mode operation end
When START/STOP switch is lowered,8888 is dispalyed, and
check operation is terminated. When check mode operdtioh“is'

performed, be sure to stop it.
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6-3 Measurement Mode Manipulatiop and Operation

6-3-1 qﬂﬁiﬁﬁFﬁﬂﬁn? mode and start waiting time setting

A rysio o -Set the. mode switkch in the MEASURE pbsition

&
JZ%?&Hg 77 (middle). Select desired measurement mode and

'set in select No.1l.

FiQETG:Z“' o The construction of select switch is as shown
in Fig. -2,

Check 0 p051tlon and set with the attached (=) driver so as
not mistake the set value. Use select Nos. 2 and 3 for setting the
observation waiting time.

When select switch is set as shown in Fig. 6-3, measurement
mode is (3) (measurement time 20 min, measurement interval 2 hours)
and waiting time is 2 hours 50 minutes. 2 hours 50 minutes after

start, initial observation is started.

No.l No.2 No.3
85 5 &
& &
” a
rugm E‘z o‘c
Measurement Waiting time
mode
Fig. 6-3
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6—-3—-2 Measurement start

When the above setting is completed, 'start”méaéufémét
by raising the START/STOP switch. 9000 will be dlsplayed 1n
case of normal start. After about 2 seconds,. CMT operates, .
and label data is written. After AMT stop, 0000 is dlsplayed,
and after a lapse of ovservation start waiting tlme, flrst
ovservation is started.

Thereafter during the pre—measuremenﬁ, 0002 is Qisplayed,
and during the measurement sampling number is displayedtilru-
During the measurement waiting, number of completed measurements
is displayed.

Note 1 : CMT operates once every two measurementsin_meagprgmept_
mode (0) and (1), every time in (2) to (4},fan§'data
are recorded.

Note 2 : Even when measurement mode is re-set gfter;measurement
start, value at the time of start is kept in the memory
intact. For re-setting, turn off power switch once,
perform check mode operation, delete recorded labal
data and perform measurement mode operation agaiﬂ.

6-3-3 Observation end manipuration and operation

(a) Take out internal unit and check display. When the display
is 9009, perform operation of (b), and in other cases perform the

following operation. o

Make sure that the state is in measurement Qaiﬁihg. Check
number of finished measurements. Then, lower the START/STOP
switch to stop. After about 2 seconds, CMT operates, data of
remaining memory and end mark are written, dnd CMT is rewound.

After CMT stop, 9999 is displayed and observation is terminated.
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., Be.sure to perform stop operation after the end of
observation. . If this operation is neglected,not only remaining
data in the memory are not write but also end mark is not record.
According%y,;data cannot be read narmally at the time data read.

(b} When 9009 is displayed, observation has been interruped
due to. either of the following two causes. .
... Cassette tape is uséd up.
.f Battery voltage has become lower than normal.
: In;the case, turn off power switch once, and perform
other operation..
‘When 9009 .is displayed, START/STOP switch is ineffective,
and operation is not accepted.
Note -1 :*'Never attempt to operate in the check modé or measurement
-mode with recorded cassette tape set. To protect
recorded data, bear in mind to pull out write inhibit -

- 'plug of cassette tape.

6-4 Recorded Data Check
This is an operation to check data recorded on the cassette
tape.

6-4-1 Print format selection
 :'Sé£;format to be printed on teletywriter (hereinafter referred
to as TTY)Tbﬁ select No.
1. In normal caséé, 0 is set.
0 - wave height statistical processing result is printed. (Fig.1ll-2)
l-Q—Each;ane heiht, period, and statistical processing result
are pringer, ‘The value to be displayed is significant wave height

alone.'.ﬁigplay is mode repertedly as follows.
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Note 1 : Since select No. 1 is set to 1-9 and céused“td'balcﬁiate
all wave heights and period, processing one observation:
takes time. When checking data by display aISne,:bé'sure
to set select No. 1 to 0. o ‘

6-4-2 Data display start and end

Set the mode switch to data out, and raise étaft/étbb'switch
and cause to start. After about 2 seconds, CMT opératéé,'éhd;the
labal data is read. For about 30 seconds after reading lable data
CMT stops, 7000 is displayed and remains in that staté. ”Thig‘is
the time during which the content of label block is outputﬁed‘to
the teletypewriter (TTY). When TTY is not connected, it.looks
no operation is perfodrmed. : : L

After 30 seconds, CMT operated again and reads measurement
data. Read data is calculated by the built-in microcbmpﬁter,
and the result is displayed. (At the same time with the displsy,
the result is outputted to TTY) When the display is left being
mode, CMT operates again and reads the next data, and'keeps.
displaying that data. '

This operation is repeated unitil the last dataris'disp;ayed.
When the last data is displayed, CMT is rewound automaticaily,

7777 is displayed, and operation comes to the end. At the same
time, TTY interface is cut off thereby becoming break_qoh@@tioh.

In the case of stop during data-out operation, therp?qgessinﬁ
of that observation data is complated, CMT is rewound, datafqutrl

operation is stopped, 7777 is displayed and stopped.
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7.H INSTALLATION METHOD
H  Flg.; 7 l (1nstallat10n draw1ng) illustrates installation
at around lOm of water depth.
| The maln body is fixed by the followmng
rngyx;:ﬂaln_bOdy_hanglng rope (18mmg approx. 17-20m)

(EL; Maln body f1x1ng rope (1l8mmg approx. 15-20m) and

;!3}:ﬁMark1ng rope (14mmg ‘approx. 15- -20m)

Maln body 15 1mmovab1y flxed by anchor.
wheni;hg;eﬁfegt_of floating sand or current is great, use a
largelgpphorfr 7 A |

'inétal;ation levelness is within 15°. If it is more than

15°, data.cannot be obtained normally.

@
D

& JE Tk _7F TE & 7%

Fig. 7-1
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8. CHAGING METHOD
Use attached special charger for chargihg} ”ihséri”ﬁééﬁéry”
connector into the charger. Turn on power sw1tch of the charger,
then the lamp lights, and charging is started. Slnce the amount
of battery charge is not known accurately, charge for 15hours.
Completely discharged battery becones fullyc:harged condltlon
after 15 hours of charging. When the amount dlscharge of a
battery is smoall, 15 hours charging causes overcharglng, hcwever,
it is not the matter. In the case of overcharglng whlle a
battery is being charged, the battery becomes slijhtiyiwafh;yf
According to this, judge that the battery is fully charged.

Be sure to use battery after 4 5 hour overcharglng. .

9. DATA RECORDING
9-1 Tape Format

Data of cassette tape recorded by this magnetic recorder is
recorede in the information recording format specifie&?hy the
standards such as IS0-3407 and JIS -C 6281, -
9-1-1 Tapa format

Fig.9-1 shows format of cassette tape.

Data block (8ea)

/ BOT ‘;abelbhxk.//// ) \§:§§ttthﬁq
g é!Eﬁ/@DIEﬂE@\il\Eﬂ

_ Tape mark (T.M.) T.M. every 89; 2 T.M. for end\%

k —  Measurement data block 5

~J

¢ Overall lenght 300;feet
Fig. 9-1 Tape format 256bytes/block
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(a) Label block
Information, such as product No., Measurement time, and
sen51t1V1ty coeff1c1ent are recorded.
(b) . Data block
'F;ihﬁﬁhé ¢éSe of 10min observation (Note 1).
j Data for one observatlon requires 4blocks (1024bytes).
hat 1s, the flrst time observation data dre recorded in data
blocks 1-1 to '1-4 and second time observation data in data
blocks 1-5 to 1-8.
In the case of 20min observation (Note 2).
Data for one observation requires 8blocks (2048bytes).
That is, the first time observation data are recorded in data
blocks 1-1 to 1-8 and cecond time observation data in blocks
2-1 to 2-8. |
Note 1. Iﬁ the case of measurement mode 0 and 1.

Note 2. 'In the case of measurement mode 2, 3, and 4.

9-1-2 Content of label block

‘ 256 bytes
32 bytes _yc_ 32 bytes _y__ 32 bytes_s¢ 160 byted
gggsiggsﬁon gggger.of Coefficient NULL

(a) (B) () (D) .
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{a) Content of observation condition

e 32 bytes —
—bftes : o
5 D | T
%oogg olojojojojojofojojoiojafofotolajoiojolotolaie
3 aF
g 3} - :
I
1
1
Machine No, - Manufacturing No. of wave height meter.
In the case of SSW-II ...24xxX
Measurement time - 10 {min) or 20 (min)
Measurement interval - 20 (min), 60 (min), or lzq_(min)
{b) Content of number of data
‘2 32 bytes 3
— bftes—
v T ¥ 1 ] 1 T T T H 1 < 1 1
' -I ! i ! ) I t I E ; : f q t
Cul | |eit2 CHIBICH| 4 [CH1S culg cu} 7 cH:s cnia cu;m CHILL Jewtf2 cu:lB CHUGICHYIS CH}'i';
! T
' ' 1 ) o 1 N

\ ! I 1 | 1 )

This portion shows number of recorded data in each channel

{CHL -CH6) and data structure.

That is,

when record data is

1 byte number of data is shown by a positive value, and in the

case of 2 bytes structure, number of data is shown by a

negative value.
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o .
CHY T CHY 2 [eHt 3
1 !

PR SR IR RS Ta . ! ) '

PEDUN BCI I

.
cH1 &
]

! . | J L '

aE I ':'_[_'I
] | !
CH1S Coy 6 [cay 7 cma lewt @ cyﬁa chi it {eH' 12 le
i | {
[

I t
IJCﬂFHCﬂjSFHPE

|

b | ) f t
] i I

—.__.—.-.,.

CHl is a value -1, that is, one (average value ) 2 bytes

data 15 stored

CH2 is 1022 or 2046, that is, 1022 or 2046 1 byte data are

recoeded (wave helght data value) .

- CH - CH16 ...0. Nothing is recorded.

(c) Content of coefficient

i~

- 32 bytes _g

Sl 22 2“1 2

BTSN 10

2‘ i g
I

This portion records a coefficient for converting record
:aa£a value to physical quantity. Each value is represented
by an integer in the range of -32768 to 32767. 1In calculation,
take nuﬁefaia up to 999 as a number below decimal point.

That 1s, lf the coefflclent is 2000, it is handled as 2.000 in

. the calculatlon for converting to physical quantity.

Note é Numeral values of labal block are all 2's complement

values of 2 byte structure.

" A=6 - 23




g-i-3 Content of data block

> . 256 bytes o :
fbytes] | byte : o A - '
; T ) o B
Vol b w e e e e e e e = = e = winin
i oMl r - - - =TT T TN A 252l53
I 1121314 . ;
4 . ]

The first data block aming the data of eaéh obéérvation

3

recbds average value. o N L )
CHl - average value. This ﬁalﬁe, when multiplied-by'the
coefficient of label block, becomes watexr depth (cm}. Wave height

data N1, N2, N3 ... are differences from this average value.

&———256 bytes , ———.Last data block 256 bytes————)
1 Y

v NN SRR NiN|N

zsijze6len kagfsio - o EEEY I
i '\\ . - - ’
LY L3

In the data block after the second data bibék,'wéﬁe'ﬁeight
data enters from the first byte. Number of déta”blbéi$ féi:one
measurement varies according to the measurement:maod;'  o

Tape mark is recorded in every 8 data blééks‘fégér&iéss
of the measurement mode. N I

Measurement mode {0)-{1)

Number of data blocks : 4 Nx {(number of data) : 1022
Measurement mode (2) - (4)

Number of data blocks : 8 Nx (number of data) 2046
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Relation between wave héight and record data

N
water lebel
variation

7 /\ nila2 N INaIN S [N
= U i 7

At : sampling interval 0.5 sec
"'N=127

N : record data 1127
{ Handle N = -128 as error data. )

‘Record data is represenfed by 1 byte.
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g-2 Calculation Method of Wave Height
g-2-1 Calculation method of wave height

(a) Detection of wave height and period by zero—up'crOSS method,

T 1—— T2 ———>

L

Wave height and period are detected by the zero-up cross

method as shown above from recorded data.

(b) Calculation of wave height
Detected wave height is converted to actual wave height

value by the following formula.

SoX Hp
H {(cm} =
1000
where Hp : wave height by recorded value

H : actual wave height
So : recorded sensitivity coefficient .
(1250, 2500, 3750, 5000)
Wave height value displayed and outputted in this wave

height meter is a value calculated by the above formula.
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9-2-2 Data processing

Theffollowing method is used for reading data recorded
Iin.the‘cassette‘tape. For the detail, ask sales engineer.
'(1) ‘cause -the calculation result to be displayed by the
_@af%fg#g funqtiqp of the magnetic recorder of this system,
and write the value displayed. |
(2) “Céuse-the teletypewriter to print the result of calcu-
';éﬁithﬁy:thé data-out function of the magnetic recorder
ﬂbf‘tﬁisﬂsystéﬁ; Refer to paragraph II for the connection
- Qi%ﬁ éﬁé téléﬁyééwriter.
(3) COhnect magnetic tape reader {CTR-1) (option) with
'iﬁﬁé_ﬁsg;‘é_compﬁtér. CTR-1 has RS-232 Cinterface. '
'.ééégéffé'tape data can be read by A simple command from
~ the Gomputer.
‘*(4)?5U5e?magnetic tape converter (COV-1) (option).
Coﬁvert'céssétte tape data to computer open reel tape,

“ahduﬁfbéess by other computer.
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10. MAINTENANCE AND INSPECTION

10-1 Action to be Taken in Case -of Trouble

Table 2 shows a list of messages. ' Take
action according to each message. .
Table 1 Massage List
Message Meaning Action: .
8000 | Check mode operation start. o
—
8002 | ‘OMT does not start normall. Ioad cassette tape and set again.
8003 Data is not recorded on cassette Clean CMT wrlte head usxng cleaner
tape normally.
8004 Tnsufficient charging of battery. | Charge battery.
8005 -|- Completely discharged hattery. Charge battery sufflc1ently.
2006 Data memory trouble. Replace control c:.rcu:.t ( %ESEX:;
8008 Record remains on cassette tape. Refer to check mode operation.
8888 End of check mode operation.
9000 Measurement mode operation start.
9001 Abnormal setting of mesurement Re-set as specified.
interval.
9002 Pre-measurement state!
9009 Abnormal termination of Data is recorded normaly.
observation. Switch off power.
5999 Measurement mode operation end.
7000 Data-out mode operetion start.
7777 Data~out mode end.
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10—1—1{ When battery is spent prematurely.

Tefﬁinate check mode operation, and cause B888 to be dis-
.played.l_SeF mode ewltch to measurement mode, and switch off
power. . When 8@88 goes off  immediately, the circuit is not

operation normally. When the circuit is operation normally,

8888 lS dlsplayed 3 ~4 seC or more, beomes dxm gradually, and

goes off eventually

10~ 2 Malntenance of Cassette Tape and Magnetic Recorder
10-2 l Cautlon on handling cassette tape

(l) Magnetlc tape is very sensitive to dust. Observe the
follow1ng cautlons.

-,“é)_ 3e sure to enclose tape in the container (case) be~

o .‘fere sﬁorage regardless of period (long, short) of.

_\sporage. |
L(bi jBefq;e taking out cassette tape from CMT, wind up to
- fhe.clear reader (reader tape).

{c) Avoid using/storing in dusty environment.

(d) In the cassette tape, magnetic surface faces outside
except the clear reader portion. If the magnetic
surface is toﬁched with finger, drop-out, etc. will
occur. Never do such action.

(2) Don't apply excessive force to cassette. When a heavy
material is placed on tape, or tape is twisted or dropped
on the floor, cassette may be damaged or tape edge may be
damaged. |

Be careful.

When tran5port1ng cassette tape, be careful not to apply

seVere shocks and v1brat10ns.
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(3} Keep data recorded cassette tape out from strong magnetlc
field, otherwise data will be damaged severely

Be careful not to expose to direct sunchlne{ micrcwave,"
far infrared rays, etc. |

10-2~2 Write enable plug

On the side opposite the window of cassette tape, two wrlte
enable plugs are provided (Fig. 10-1). One is for the flrst
track (A side) and another for the second track (B 51de) )
When recording new data ~erasing the prev1ous data, use a cassette
tape hav1hg the write enable plugs. Presence/absence is
detected by the microswitch (file protect switch) When the
write enable plug is pulled out, CMT becomes wrlte unable condltlon.
Use cassette tape to be used as data regenratlon by remov1ng
this plug. Data damage due to mlsoperatlon can be prevented

Write enable rPlug can be 1nstalled/removed as many tlmes

as desired.

Cassette side -indication

v
Write enab ;
nable plug for éﬁa' Write enable plug for
2nd track 1st track

Fig. 10-1 Casette and write enable plug
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10e253‘;magpetic’recorder cleaning

cleaningymaterial_-

(a) ;. Cotton-cloth free of waste Piece of thread such as gauze,
a.?rﬂswab.;f

(b)f.Cleangrﬁof,trichloroethane group.
&TheffollOWing is‘avalable as special cleaner kit.
‘Content. : ‘swab, gauze, cleaner liquid
TZ~350 (TEAC No.17930220-00)

' Cleaning”érocedure-'

{a) Remove ﬁocket cover. Remove tape.
;Pressﬁentire pocket cover in the direction of arrow mark
-(head direction) (See Fig. 2), and remove by pulling paet
~at the botom of the cover in the left direction (arrow)
- of: Fig. 10-2 |

Upper hooking
part

—CMT main body

FJ _‘

Cover clamp sprin

r»

;ower hooking
art

!’

Pocket cover Pocket

Fig. 10-2 Fig. 10-3

Pocket cover installation/removal
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(b} Thoroughly clean the head surface with swab*orfcygppisoaked
with cléaner liquid. Similarly clean two tape'guideSLAna  T
encorder tape contact part carefully. Since dqst.cpllectioneis
small compared with the head, clean simply once.evéry>2r3wtimes
of head cleaning. Be sure not to over- apply cleaner liquid.

Clean encorder and left side tape guide (marker  sensor)
slowly and carefully so as not to apply force;-;Cleanathe‘,
encorder while turning by haﬁd. |
{c) Wipe guide pin (2ea) and other mechanical part surface.-
with a dry cloth at times. Don't use cleaner liguid. .

At this time, be careful there is no waste thread, etc.
left on the lamp window of guide pin (w/lamp)'on.thé left side.
(d) 1Install pocket cover. Hook the upper hook- of the:cpvef con

the cover clamp spring located on both sides of the input.of

pocket.

At this time, be careful not to mistake the direction of

cover.

While pressing entire cover in the head direction, push in
the arrow right direction (Fig. 10-3) (pocket diréction), and
insert into the pocket. | |

Make sure that hook part (both sides) of the cover hooks

on the cover crank spring securely.

Top

. i A/

Bottom (head side)

Fig. 10-4 Pocket cover
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METHOD FOR CONNECTING WITH TELETYPEWRITER

- The specification of interface with the TTY is as follows.

Transfer system 2 20mA current 1.00p system
"Trahsfér-speed . 4 110baud

Number of stop bit 6 2bits

Number of data bit 8. 8bits

Number of start bit 10 1bit

Connector used 12 D-SUB type 9 pin (female)

Type name HDC-95 (Hirose Denki)

Pin arrangement

Fig. 11-1

Pin signal name

{1) Open {6) Send return
"{2) Open : (7) Send signal
(3) Recei&e signal (g) + 12 V

(é) Receive return (9) 0V

(5} Open
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12. TTY INSTERFACE CIRCUIT

12v .
E— o 3900
; TPL 504
' 1]
] i 1
~\ .
o i 1,
H i )
o
a 2008
0
O %
g .
[ beztin
]
q
o l2v
R B
390 0
® |
TPL 504
@ ' ’: =
; _ ~f%
200 1L
oV

Fig. 1l1-2 TTY onsterface circuit
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13.

TTY PRINT FORMAT (STATISTICAL PROCESSING RESULT

content of label block (hexadecimal)

Measurement

product NO. (78.001) 'Pf-qQ.J...‘_lg l""-'; R -

N THUT H IR L R pr o AR DT e

Ssencitivity FFFFINS
. ','o 0
coefficient (2500) 293 )34

JMQI\JJ‘JdﬂJUJ interval(l20 min)

Measurement time
time (10 min)

."Jdvnd
= 'ﬂﬂ"ﬁﬁ:ndﬁJGdeﬂdJ'u-
AQCAIIC 2D J:Jyuam13uddw3d4uadd

...; q JL}-’:‘JSJ.,J.,..‘.\---

1ﬂdudJdﬂdhdaaﬂnguEJGJddd‘3«3’33
ampling number (1022)

2J82 48y.
2343 ¥79°
23543 ASd.
2338 J7s

3333 455"

Max. wave height, period (0.62m, 7.5sec)

N 10; 7S
' ~ 1/10 wave height, period

Qasz? 279
SJ2T BED 1/3 wave height, period .

2110 _aaa. . Average wave height, period
J327 272 _ Water depth, number of waves
(3.27m, 72waves) '

2153 365
IL&ET 375
124 3st
JTT 54
4377 U477

EYR
L mm
Gr ) O o~ G

%
<.
[ ]
(O]
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’i¢9JJJIJJJnJﬁ?&;GdJJuJJJ:JJ3J3J-
leddﬂﬁJﬁJddduﬁJJJJJJJJJZJJJJde
????33.:JﬁdﬁddGJJﬂUJédJﬁllJJJJJJ
JJJJJJSJJJﬁdJUJJJJ&#i::ﬂJG:JJSJJ
395;ﬁ9:33¢36ﬁ&d3J556;&;566415455
-GﬂJiJJGJJJJGJJJJJQJJJJBJQJJJd&d

2362 SEY
33465 J75
IZas 37d
Jaas 473
55035 9By
3435 294
27 AGS
3327 479
3122 3%«

2432 123

a2 3463

3327 143 :
{ﬂjf t;f wave height, period (0.47m, 8.0sec)
a7 SES ' o

3125 934

225 375

8825 wdd

J33d 373

3322 363

-1342 382

2453 ©73

J325 355

2313 925

2312 S48

2335 29¢

AN2E 2T7¢

2332 355

7232 133

3332 133

3525 894

22 o7s

Ixa5 SC3

d3al 293

3% A7)

738 AT

R L
(Rl N — _.._-~
SIE SRR D
Zaas Mo
l:a7T 132
ryz3 A3
132 49%
Ju37 474
230 1ag
J325 JES
JdJo 13 Jas
3132 #54

{365 279 gtatistical processing result
2332 48D |- . S
la3s 373 s

J33d 2635
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15. cAUTION‘ON'SYNCHRONIZATION SYSTEM HANDLING
(1) Connect synchronization cable during observation waiting status.
(2) In case of independent use, be sure to enter dummy connector
into underwater connector of the main body, otherwise inoperative
in water. |
(3) Disconnect é&nchronizarion_cable while in observation waiting.
(4) As a“naturaliresult of connection with the synchronization
cable, start time of each obeervation always coincides, however,
set so that indiﬁidual observation start time does not deviate.
When individual start time deviates to a large extent, battery
is wasted ehd speéified observation days cannot be realized at times.
(5) ‘Synch;onizetioh signal check procedure
(a);Coﬁnebt all equipment with syncronization cable.
(b) Power on individual equipment, and set to check condition.
(c)tStaf@iindiﬁidualreguipment sequentially,
?Aftef CMT check, each equipment stops with B000 or 8008 (in the
case of 8008, equlpment stops individually) displayed.
_:Synchronlzatlon condltlon is set in the condition where the last
 equ1pment completed CMT check, and individual displays are
fcounted up by the same number. When the synchronization signal
fdoes not operate normally, 8000 is kept displayed.
{6) Be sure to insert dummy plug into unused underwater connector
of the equipment at the both ends conncted with synchronization cable.
>(7) for ineeréioh/removal of underwater connector apply sufficient
5111con grease.
(8) When underwater connector is used, wash it with water, apply

sufficient grease, and insert dummy connector for storage.
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1.

Freface

Thin 841 recording current metler egii

impeller by which can survey

nothhcurreqt velocily and diroction

rezording unit for aboul one month,

Inatallation in Lthin opecation mumal in as

nther type current metor, Hovevar,

from low spesd to high apesd current r

pped one congtant-pitched

r'lng'en

are recorded in magnetic toape of

the snme gettlement as

this current maler is ﬂquipbed

with many funclions compave with othev onec., The reason why is micro

preocessior already bullts in this recording unit,

For avoiding the mismoasurinr by mistaking, plense mnke sure to use

thir Lu"renL meter under a ful) understanding of hqndllnr and action

in dcﬂnvdxncn with th1

aprration manaal,

Also, mzinpart (1.5. vleclric cirenit board, magnatic tape unit, cte.)

of thiq“éurrcnt metor is

very sensitive to dusl

This cu"rnnt mnter shall be stored a

and dirt.

alwnye in a wo]i—cnndtb;nned room

when no usn nvvn a shiort time, in order te keop jts reliabilily,

2, Componunt'

2=1, Current meter
(i)”
(2)
3y
";(4)“
- (5)
- (6)

2=2, Sunrension device

(1) Sugpension arms
(7) sty
=3, Houning box

Waterépfoof cise
Imbﬁllcr‘

MﬁgﬁéL:compaés

Taliory
Pl plana

2~4, Standard acces:ories

Hapnetic tape recordin: unit

e N ™

A=T = 3

PC.
pee. (one as spare)

PCe
oot



3. Specificalions
3-1. General specification

(1) bimension
(2) Veizht

(3) Measuring range fer velocity

(4) Aceuracy for velocity

{5) Heasuring range for direction

(6) Aceurncy for dircction

(7) Haximim depth

(8) Meneuring period

(9) Source pover

3.2, Mapnetic tine rrcoriing unit

(1) pata format

(2) Mognetic eassette tape

(3) Recording method
(4) Densitity

5"3 P mpf}] ler

(1) Dimension
(2) Weight

A-T7 - 4

276 W x 520 H x 9”0 L1m1
Apnroy, 30 Kg ' o
0.02 - 5.00 mctér/sbc}“
yurs

0 - 360 derree

1 dnrrnn

200 mater

Accnrdvnp to vnfting node.
For nXump]c,

2 min. for me1suring at every 10
min. i for one month. ‘
Mickel e¢admium battery

DC 6 V and 12 V, 3.5 4h

D2ta recording and dnta reproduc-
ing by the moanetic tape anit
cowply with IS0-3407, JIS-C6281
and other similar spéﬁdnp&é.
Sinele track, ddubIeTpIAj.tape
type for information iqtéréhnngn—
abln, o
Standord mndnl._CT-joo (TLAC)
Phose~encoding

800 bpi

144 £ x 102 L mm
50 g |



Name of each part

4.
4-1,
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4-2, WMagnetic tape recording unit

Select switch

1 138
‘ |
i)
Conjunction bolt .~ ‘ l
S
eFEqH |
S
Fixing_screw .~ (4 | t
PN ' -
for btaltery J ! Receptacle for |
T—;:-\ : water- temperatyre
Mattery “\_TJ' {154)
PUTH I v
. 3
N Recoptaclée for!
5 vatlery  jepy |
Magnetic pass tape : - : !
-~ rd i
T —er = ;
--..._____' \-.'— . E p-.\
Mode switch fmm/smp 0P susteh |-
~4 |~ ‘ Powm' aw.r.'tch ;

\ | Paum/ =1 !
- N cgcks 5B .':il >
. TNgrEss SBRAT-ah . 1 w
\\'.‘\u . ﬂcA,;.,_Tl ..:’.‘." -%’—/ s S R :.':
RN DATR ouT S0P OFF ~ . Inl'ocentacl:l £ °§ E

[ . '1gnp compas
Besicennt case . \: . l (,‘3) . ‘
\.\. an Tha wsa ! h-..\w - ! !

N, | AR y ~-|__ Display board

5 o PIS MLAT . Splay doar
<
R R Lo DR PP RS 1
T T ’
~r ' gmet
~ Magnet .

SRR 1 .8

. ~~._ COmpAsH =

4

C tmy
- .
fSJ 4-2
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5. Conﬂtfuctibh of wa tr,"r-?r()g_f' cone
f-1. Construction of suspension arm

- _ o First, pull out each threaded
s Buspension am (top) : _ , &
) o N Frin from cuspension arm, screw

its pin and lock nut again nfter
M?:__.in:-;l‘J_o‘ﬂJ’.-.."' fitting ench hole of susnpennicn
A ' arm, |

In addition to the above, put

. R each knock pin belween lock nuts
Suopenfiion aIm -l 7). 0!
and net bolis without becoming

botton)’ Threadag pin't . .
( o ed 3 f{)l loese during the survey,

Lock mat =~
| Pigurs 5-1
5=2. Removnl of recording unit

T Pull this way
Remov:l the curvent metor from :

the housing cagse nnd ntand it an —.
figure H=2, _
L Fall] i -
Full out a rocording unit after 0" ring SN\ \
paeking. . N
removing o conjuntion bholt, " rL Conjunction
In this time, pull an inpelier = bolt MBxZpes
in advonce. ' Recording /"'""'—'——{
In cuze of heusing, clean the "Q unit -

ring pieking with cloth and put i

) N I
silicon grensme 2vound ils fuace @ o O g --—«r---:;?-

ad incide of main body, Then, LHuspension arm

ingert the recording unit into i

the witer-proof case.
Fay. attention to the face of "C" /
ring packing wi‘thou_t m~king )}~ Tail plane
& scratch,
]

Figure 5-2
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5.3, Insertion of imprller
Insertion of impeller is, unscrow a owing bolt and slant a holder

for impeller., Fit the jmpellec to the body at its head, unacraw. aviog

bolt, slznt the holder of impeller and put the axle of impellor into

the hole at the head of the body.
When the axle is properly put into tho rear br rlng, do not releasn

the inmmeller and r-t.-;ll holdxng it by your hgndathnnzraisc the impellar

holder and put the axle inio the front. '
1n this cane, it is necestery to Jeave a lttLle chk—lnﬂh to the rotation.

of impeller, - e
Confirm the cendition of swing bolt not releasing the impeller while

surveying.
In casie of change Tor impeller, pay attention noi to break thb b11de

of impeller.
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6.

Handling. of reocording unit

6-1; “Preperatlon

5_1;1. ; Change of ﬁattory

-hirn_off 2 power swilch, pull oul a power blue, Unscrew fixing bolt

then, push' the battery out from the chamber. Put the ful) charged battery
jinto the chumber, screw up fixing bolts and clamp the lock nuts.

Then, commect the power plug irte the receptacle perfectly.

6-1-7. Insertion of magnetle cosnette tape

Use }hc cainvebte tape with the infeormation interchange ubich comply with

150, HCMA, ANST, JIS and other sinilar nilandavds.

- (IT CAN WCT USE A SOUW:D TRACK TAPE)

Open thjnpcket of the magnetic tape unit (MIU) by depreszing the eject

.bﬁtﬁdh; Insert the'gaasntte fully inte the pocket showing its front side

voporite to the operator., The cossetie will be atovped when it is fully

ingserted to the boitom. Be sure to rush the casuctte straight into the

pocket. Do nol force the cnsiectte when it will not go into the pocket”’

‘”ﬁﬁdbihly\‘If the pocket does not close perfectly, repeat the action in

above way.
Lock the pocket by manually doprensing on the contoer orea.
Use the now cassette tape or full ernsed magnetic tnpe perfrcliy.
1€ the uger uses Llhn recovrdad tope without erasing, it will be happened

to can not rend out from it,

-In. case of wsing the rreoxded tape, erase the rocorded dinta perfoetly by

the aclieon of check mode completely, then use it egzin.

6;1-3;;éhﬂﬁgc'nf dessicant

. Tt io used “Fitto zel” (net weight 20 g) as a desicecant.

7 futvltiintu-fhe desiceant pocket located the nide of recording unit

with attention.
Change it at every surveying times in advance.

A=7--19..



6-1-4. Calculstion of mecouring period

Feasuring period of this current meter can calculate as following.

Salnet the measuring mode with this calculation in advance.

2.5-5 I . PRI I Fbmulﬂ 6—1
1,44{0.039 + 6.026+T +.(0.25V+u.16)nn]

Maximum menrsuring period =

T: Meauring interval (minute)
M: Feanuring time (minute)

V: Mean current veloeity (metor/aoc,)

for example, In case -of meanuring tine:2 minutes:
measuring intervol: 10 minutes

mean current velocity s one moter/sec.:

3.5 x 10 (minutes = 21.7 (days) as maximum mensuring

1.44 [0.039+U.026x10+(0.95x].0{0.15)x?] pérjod,'

APTUNTICH: Above maximum period will be changrd neccording to the condition
nuch as battery 1ife, lem-th of casuette tape, other fuclors,

ete.

£=2, Oreration and movem nt of check made

6-2-~1, Switeh on of source power

Firat, suitch on a sonrce rower, 1n this tinme, display board indicates
no displeying or indefinite volum will be displaied, These are not troubles
because the indicated value will Le oul of order caused by charging or.
dischorming of eondenser, Rxnmple, Lﬁ;ﬁ] ' rééﬁél] o
#1z0, theae 2re instance as indienling [ﬁ?ﬁj, f?{]i] on fhé diéﬁléy{%oard.

6-2=-2, Starl of check modn nction

Turn the mode switeh Lo Lhe check nide. Tt will be strrt to work.
£Tter about tuo secounds, cansethte mugnetic lape (GHT) will start to move.
1f the CMT waa nlruaﬁy recorded some data, disnlay board shows [§§g§].

In this case, there are two operating wayn as follows. choose one way of
then., '

First way is erase all recorded datn of cassette magnetic tape,
etart with the original condition., After writing test in magnetic tape,

CHMY will stiart to revind and crose the recorded data. After 5 hinutes,
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all recorded data are erased and then rewound. After nbove aclion was

fxnirhcd, nnxt actinn okips to cloune 6-2-3,

"uecond uuy in operator no wishs to erase the rocorded datn,

-ﬁftﬂr stnp Lu move, CMT will be rewound with the original condition, then
Hskip te claune 6-2-3, Thn v:ilue —BBOB' dlspllyod on the bonrd will not
-change ite value until start io move in the cluuse 6-2-3., In care of
unjng a new thpe or eroged tite (511l dota were already orased complntely
oer a prrt which recorded at the begining of tape), CHPT will acts to Lest
for wrlbing in with holling the v+lue|80COI.
After above action, CHT wil) be erasing, it will be rewound and then
start to eraselrorder *o crase the recorded data,

- Afber erasing, CMT. will be rewound again and then skip to the clause 6-7-3,

- ATTENTION:.

1. Th11 check will nat act ~ fu!l length of CHNT. In case of resurveying
'wlth the recorded tave or used one, usc the CMT after eresing
all recorded data comple bely,
.24 In the action of claune €~7-?, the displiied volue is abnormal
condition except the vnlue|8000)} and[8009]. Please vecheuk it

with the elsuce 10-1,
6~2-3. Check of detector

‘Check the builis in ench sensnor. Fach zensor vill choose by selaect switeh
Me. 1. Current velocity and current direcction are correspond to the
position of 8 and 9 respectively.

;(1); hetal p1lto(") (éoﬁtvct platn) attached with impeller's axis cuis
thc magmatic Cleld existed nt the front of nen-contact switch hy
-rnvolut1on of 1mpel]or. & curvent pulse signal given by the non-
contzct switch when the impeller makes 1/2 revelution.

Dxr;]\) bo¢rd ghows the enaleulated revolution numbers of impeller
Jhith tie ponit;on A of selant suitch Ne, 1.

i Tho Vi lunrﬁfhﬂl] revelution/sec. For example, the value[glgil
Jndluntej on Aiaplay borrd -means 1.23 revolution/ezc, This velue
”ulll be che nnpd by new impeller's pulse then ils value will hold

:until nnxt lmpullnr' pulse come out,

:té);lThe datm stnm from maumet compass will invul by the resolution of

'1 4,degrvo. _
vThir value' ‘will 1nd1cahn ‘with ihe porition .
Tb will dl8p11Y |0WNNI drgreo. The range {rom |0000]dcrree to | 358 |

ngn of gelect switch -Mo.l.

Ldvrrco. e valua is not a continued value the the relation of

olution. o
: A-7 - 11



The relation with curveni direction shows as figure 6-1,

Norﬂ1zob
’
/’ Curront

Wost —_— PN . e o F.'rlst
° /

270° /// 90°
2209

!
Sou tPf 180°

Figure 6-1

6-2-4.  Pinish of check mode ction
Depress the START/STOP switeh, display board indicntns the value Lgeaej
It means an end of check mode, Tn ense of using the chock mode: :ction, deprpss
STAR/STOP switch down (OFF) without fail after final check,.

ATTENTION:

1. If shift the node switch to MEASUHE or DATA OUT agide without atop control
of START/STOP switch. It cin not control the commands, - .
7+ If no action of siop eontrol, all circuits become check mnile funetion

then bottery will discharge completely within 10 hours,

6-3, Operation and actisn of measuring node
6-3.1, Setting of meaguring period and interval

St the wode suitch lo the meacuring posilion (middle point) Shlect thn
measuring tine by the position from "It to ngw of select qv:tch No, 1.
And ~1so select the mersuring interval by the pozition from nQn to ”9" of nelect
svitch No. 2 wnd Ne, 3 respectively,

Structure of celect owiteh

Shaft ! is no figure 6-2 (A),
ﬁTﬂ_' ;«?;( Shaft Lonfirninr with ihe zero
Z? fj,j T:007 (“0“) poaltion, turn the
Yy ">~ -
-_M__V .hqft of sulnct rtltuh o
-¥ Tosition of "gn '

o the desirnd point with

minus type RCTEW: drjvor.
Figure 6-2 (A) “(n)

In cose of setting a condition ag flwure 6-5, menrur:nr timn is 2 minutea

and measuring interval is 10 minutes.
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Measuring peried = 9(minutes)

HA

[ ~4

Hetsuring intcrval = 99 (minutes)

Measuring period < liensuring interval

2:Mins 0 1% 0 Min.
Meaanring Hénsuring . .
period - 1ntorval leasuring peried = 0
FJsure 6-3

6.3—2. BPFlﬂiﬂF of mnasurinc

ﬁfter aann sotting of mezhurlng time mode, push up HTART/STOP awitch,
CNT w;ll ot'rt eoon. In case of nomm:l start, display board indicntes ~
the value I:éég]. CMT- will move after about 2 sncounds and label data will
will be writtnn in the mqsnotic tape. After stopping the CMT, the firct
measuring wllL start to mo:sure, The revolution numbers of impeller will Be :
displayed on board by revolving the impeller., If the display board indicates
the vulue [:}@ﬁ] 1fter revolving the impeller, pulse of impeller will not
1npnt into thn recording unit., After the precet-time pasaing, measuring will
be. finishnd 1nd displuy the measuring number [6-_1J on the board.

Aft"r th t, display board indicates the numbers of revelution during
the measuring time and previous messuring number during the waiting time,
Holding on this condition, insert the recording unit into the water-proof
case after:pulling impeller out.

Measured dsta will be stored until 64th surveying, CHT will move one tinme
at .the every 64,survoying; Dats-wriling time will finish within 5 or G secound,

ATTENTION: .
1. Start time for measuring is an inotant time when push up the START/STOP

awi lkeh.

2. If the operator rescts tho measuring mode ngain after starting to

‘ =i'me.alfsurr', memory circuit board nieres a previous value of started
enndition. If the operator wishes to change the preset measuring mode,
turn off the power switch and erase the recorded label data by operat—

',ing the check mode action again then, reset the new measuring mode,

6-5-3. Operatjnn and aection at the end of measuring

1.ﬂDr&w out the recording unit and confirm the indicated value from the
’display borrd. If the displey board shows the value |9009!. skip to

:llfthe clauae 2. A
""T-If the dinpl.zy board rhows the other valuea (except for the value -),

"i?next operation will be required as follows. Confirm tho condition of CMT
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i waiting for measuring.
1f the dtsnluy huard shows the number of rnvnlutlon by rvvo]vtng the impeller,

it is a measuring time, By eonflieming Lthe final mes Bur‘ng tima und the number

of revolution, devress GTART/STOP switeh then, CM ' will ntop,
Aftor two secourris, CMT will work to write in the storcd data of memory :
cireuit aud oml mork then, UMD will be rewound, S L .
After pzusing of CMT, disnlay borrd indicates the value EEEEE] and all
measuring will be finiched, R

Thig operation of STCP econtrol has Lo aet at Lhe fJnal mcanurlng pnriod..

If the operator neglects to hamlle this operation, the rnm¢inud data in

memoesy civeuil will oot be written in and/or rnvnxdinr of ond nark. _‘

at the dala proces:ing time, it ¢#n not read out corrertl
2. 1f the displ~y shows the vnlue [“009[ there are two rbason

It meane to stop the measuring at Lthe m1dd]c of Ivnoxdjnp causod bv two

roianons an follows

A. Run out of CHT at the middle of rncordinﬂ.

B. Dropped down the voltoge of balinry compare wi.th thn stlpu]atnd Vﬂlue.
In thiz case, operater neta olher operntions after fnrni: off a pover

switch, Linpleied value :000¢3 in #ueh a conditjon, nTART/ TOI nwitoh

e e

refuses to command a new requect,

ATTENTION:
1. Do _not oper:ate with chock moile or measurine mode by lenvinge

tha recorded cassette thipe in the cngsette pocket.

In order to rrotect the recorded data, it is better to pull out -~
the encble plugs, Mo drta can be written or erased into the original

datz in the couzetie are protocted from A careless arasure,
G-4. Confirmition of rocorded data (Mta out mode )

For the purpese of eonfirmation of the reocorded ditta in cas settn tdpe,

tlla oprrilion will be nonded,
f-A-1. Setting of coelficient for impeller

Bepress the mode switch to the data oul vosition. Set the vnlﬁﬁé of.A and
B frem the certificite of impeller written V=AN+B into the each po‘zitwn of
No. 1, Ho. 2, and He. 3 of seleet switch.
For example, in ease of certificate as follou;npn unefficlnnt wrnte,
V=0,192 N + 0,019 ’ B
The value 0.492 rounded to three decimal an 0, 49 and the Vulue O 019

T

becomes 0,02,
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. Set the vilues aa figure 6-4,

(a) ()

‘Figure 6-4 Set of coefficiernt for impellnr
Set the correct value in order to enleulsnte the current veloeity by its
vnlun, -

6-44é; Bnglninr and finich of ditr indicstion

Puﬂh up START/GTOP switch in nrdnr to make a glart. CHT will work ~fter
two secounds and read the label dute, After reading the label dnta, CHT
. will pause for 30 secounds with holding the displeied valuc [iégﬁ] which
is no change during this time. It §i5 & time for going out the contents of
label block into the teletype writer (T,T.Y. ) even 2a it looks like non action,
" After 30 secounds, CHMT will pmove soain 2nd resd out the 654 meapuring duta,
The readed d=ta will be crleulzted by the builts in micro wrocessor, then
diarlay its resvlt (=i tite svne indico :ting time, oulpul sisnn) goes ocut
into the T.T.Y, if connected.)
The recorded dnta will be éisrliied as following order, nnd repeat the

data-display anl one measuring +t the rate of 9 secounds,

;:“?El thumbers of messuring —-> LOéré‘I The L2th menruring data
'E :§| Mean current Vu10c1t3-b! ci"i'] > 1.23 meter/sec.-current veloclty
Ej; E%} Mean current dILnrtlon-—rlGESU > 358 derree - currant diraetion
AT'-I-';I-HTI ON:
1. This d-ta, at the same indicating time, output signal goes out into
T.0.Y.

2o Uo1n curxnnt diraction ie ealculated nnd recormind at the measuring

.- t'mc. o
" Ttr vnlue can let the indicilion alone,
At thé,fiﬁpl9indicatlon of ihe 64Lh men-uring data by holding to leave the
iﬁdigdtibh Aloﬁc} CHMP will wove a2gain and read the next 64 mensuring data
”thén;éontinﬁﬂ i» indicxzle that data. This action will be repeated until
indJcate the last date. CMT will rewind the cassette tupe automatically after

-f;nlshing thp last 1ndicatinn. Finally the display board indicates the value
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|7777|. it the same time, interfuce of T.T.Y. will be. cut out 1ike a break

state. . . o
Control unit accepts two operations during data out‘time;.

One operation is push up START/STOP nwltch in ordor to make A ‘8tart.
isploy board indicntes as a cycle of numbers of mnnhuring. ﬁelocity
and direction then stop to indicate ai the end of 64th meanuring data,
Push up. START/STOP switeh again, CMT will move to fead the next 64
measuring data, This restavt operation accepts at any Ltime during the

display period.
This gperation is convenience for confirmation of recorded.data wiihin

A short time. : L
Another operation is depress START/STOP switchin erder to make . o 'stop

during the data out time. The indicating data until display the mean
current direction, CMT will rewind and stop to output the action of

data out with indicating the value |77771.

7. Installation

7-1l. For surface current survey

Generally, in case of surface current surveying is install the currcnt
meter as figure 7-1. Determine the buoyancy of bouy A, weight of 1nchor D,
ditmeter 2nd length of rope E in pronortion to the depth H And maximum

current velocity.

: ,B

o . .‘

—\’\—s-lf‘"""‘-""‘"'—‘—""""-_‘ "-"- K — _,\1 —_— -
E ’

D . \ - Nylon R

i ih . rones

i ' Ty

~F e e KGR ot S S/ S S a7
Figure 7-1 _

et e - S WLE 4 k= e e e E.

S e o L
'

A bouyancy
h (meter) Stroug current Yeak current B Bouynncy Em [Dkgi Fm
10 50 30 : 30 66x30 |10 .ib,{"iééf :
B N R T ot e PO
100 g0 | 50 ' 50 | egx250-300(.50, |, ».
200 ] 100 i B0 | 30 86x400-500{ 80: |

T TTTIAMNe s aem e m kel ms st rdear sl e e . —— [N SEpp——
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7-2. For bottom current survey

__-'In case of bottnm current survey, instz2ll the current meter as figure
7-?..
For ernmple, depth is 10 meter, They are determined with proviouq -table,
That is, buoyancy of ‘buoy B is 30 kg, weight of cross anchor K is 35 ke,
~'wéight of anchor D is approximately 10 kg, Manila rope E is 15 4 x 15
iﬂméﬁﬁfé;fmﬁuilﬁffdhé;c is 18 ¢ x 2 meters, Manila rope G2 is determined
according to thé deslred lenglbh,

/B
——.:-:;______ __’__‘_‘___E—.._'____
. H,K
sLl'//x‘ Y/

_I_‘.i&zs_?:.?m

7=-3. For surveying at the stormy weirther

In coase of bottom surveying »t rcugh sea condition. It is belter to set
iron tripod on the sca bed and suspend the current meter with both top and

bottom of suspension arms by ropes as figure T-3.

e =

d
RO RIS A

# TN\
/ 1}
_Z,(’\ L "".."'._-"',——./..\_z_
TEVETIETE TETET

Figure 7-3

7-4. Proceoding at the end of mecsuring

| _in case of dlsmantlement of impeller, unscrew the swing=belt, slant
'the hoider of impeller by holding it in your hand and pay attention not to

break a bearing and blades of ;mpcller.
Clean a2 waterdrop with cloth when drawing out the recording unit in order

not to got wet with water drOpa;

R
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8. Charge of battery

Use the cxclusive battery charger for the protection of battery.
Ingert a plug of battery inte the receptﬁclc of‘oxcluaiva=chéggéf;
Switch on a powar source of charger, lamp will be 1it anﬁ_bggin>fo"9hqrge.
CHARGE THR BATTIRY FOR 15 HOURS DECAUSE DISCHARGE QUANTITY-OF-BATTERY.IS

UNCERTATNIY. : o SLan
If the bnttery is discharged completely, it is possible to recharge for

15 hours. It becomes well charged condition. If the battery is discharged
a small quantity, charge the batiery for 15 hours. 1t will becomeo over charged
but no mind. _ _

Luring the charging hours, battery will become A warm slightly when it
becomes over chorged condition. Judge by it, battery is churged well or not.

Use the well chnrrged battery which wiaz over charged for 4 to 5 hours.
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' 9. Recording data
9-l. ‘Tape. format
‘Mammetic casrette tope rocorded by this current meier comply with IS0-
3407, JIS=C6281 and other aimslor standards,
9-1-1. Tape format

-N:Figﬁfe 9~1 shows the formit of Lhe I'ull span of c¢aarette tape,

S Data block (8 _bes, )
BOT  Iabel block o
: - - . - . - - \

\ EO.T-

’

!

s
_—— .,,

~
-

]
$ _éBDUULr{_I uuqu EP

(

) ot e
|

|

\_ Initialized T.M|| Tnitialiged omd mn.rk\
Lape mark (1.5.) at_cvery 8 pea,|i is two T.K.

Diata of 64 mensuring times E
- _:)

A

- _--('1111‘[‘0?. 7) cn) ————

Ve o
L.

e * ~~Full length 300 feet- -
- Hgure 9-1. Tase formwt 256 byte/block

(A). Lable block:
" Recorded with serinl number, measuring peried, measuring interval and

other“similur informations,

(B). Tape mark
T.'. (Tayc mnrk) is a peried of vecording datr, Tape marks are recorded

at the overy 8 pilecces of d-ta block alter the label Llock.

(C). Data block
‘Heasuring d»in are recorded iu the datn block. 8 neasuring data are

?.reéorded in one biock. 411 Wlocks including label block, are composed

256 byte/uleck,
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(D). End of tnpe mark
End.of tape mark (BOT) is recorded two tape m2rks.. The data-will not

record nfter the end of tape mark.

9-1-2. Contents of label block
e memeeeee 256 byt@ - cem oo e

'-——32 hyte- 128 ‘byte——-:»

\L

<—"—32 by e—-éi—-—32 by te--Yr—-r 32 bjte—'

Meaguring lfumber of Coolficient | Confficient " RULL (911 zero)
condi tion dnta (1) (2) =
: - —— ¢ oo = o wmobe AN
ix
(A). Contents of mensuring condition
kE‘Jf) oo S <30 bytg e o e i e Ny
bytnk" '#—OUtLOndl condition o
: = _1"_ - *"r_..T” '”F' ey SEREE
Al ob § | ¢ plojow o opofe]ofo, oo,oo'oo,'oo:o o'o| g0
| L T L_-_L_.“i “J..NJ_-" _L“__Lh__l.-uJ
A ... Beritl number Geri-1l number of this current meler is recorded.

In ease of nodel MTC-2, its meri:l number is 32xxx.
B ... Measuring period Meosuring veriod is variable from one to 9 minutes,
C.ews Mensuring interval Measnring intervel is recorded by setting the

the nelect switch, Measuring interval is variable

from two to 99 minutes.

(B). Contents of Ailn number
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A définition of this dat2 number is an 1ndlcatinn ag a compoaitlon of

on? meanuring data and number for esnch chammel (cH1 - CH15) Namely,

in cuse of recording data is one byte composition.

Its data number will be shown a vositive value. In cusc of 2 byte composi-

tion, the dnta number will be shown negative value, In casn of Hodel
NTC-?, the value from CH 1 to CH 16 are recorded the value - 1 (minun ona)
“holli. In short, one measuring data is recorded 16 picces of data which

composites each 2 byte,
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(C). Contents of coefficient (1) and (?)

~ Genernally, in case of processing the recording the recording dnta,
'coefficient valﬁen, ete vill be recorded on tape hut, in case of MTC~2
7 - 1t 18/no need them,
A’I“I‘ENTIQN:_ | |
1; MTC—? ia compositod both label block and data block are composited

- .two byte composition,
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Therefore, the range of recording value x is

-32768 £ x = 32767
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9-1-3. Contents of data block
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Data block is composited one bLloek (256 byte) and written down 8 measur-

ing data in ii.

Cna weasuring dotn 32 byte - -——-
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(1) CH1 ~CHB

Data in CH 1 to CH 8 arce ull! zevo.
(B). cH 9

Nunbers of measuring are recorded. Maxinum mens

7,6C0 times. Thercefore, thiz value is a value from 1 to_?,EQO.

(c). ¢H 10

H,9 fonlo{cH11pH12 ai;lcnld CH15 H16
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juring number 6f NTC=-2 is

The revelulion mumbers of imprller's pulse nre recordnd during the

mearuring period. Tts voalue is 0 to 11,000,

(D). cH 11

he reversicn numbers of impeller's pulse are recorded during the

measuring paciod.

The numbers of impeller's pulse which count =t the caleulation of me

_ curvent direction.
(F). cir 13

The value of mean current direction is rocorded and its value is 0.to 358,

(G). CH 14 - CH 16

All zero_ If put the other detectors on MIC~?, it wlll. use from CH 14

in order.
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