02, Rncordlnr dqta 1nd data procesning
9-«—1. Cnlculat*on of current velocity

Thia'currcnt meter Model s :MTC-?, generates one impeller's pulse at the
rata of" 1/? revolution of impeller. The intergrated numbers of impeller's
pulse ‘are ‘recorded on cagsetto tﬂpﬂ during the measuring ppriod.
Ca]culatc ihe current VPlncitv according with the formula 9-1 and 9-2.

Pulna numbvr of revolution P 1
Pulse number of reversion P 2 (Practically P2 is zero)
_He suring time T 1 (mirute) .

Pl~F2?2
Mean revolution number (§)= +»s+s Formula 9-1

' . 2x60xT1
From the jmpeller's certification, V=A N+ B

Hean current velocity = A ¥ 4+ B m/scec. erses Formula 9-2
9-7=2. Calculation of current direction

The data of current direction will be sampled by every Impeller's nulee
and drav up a frequency praph on memory ag fugure 2-2.

After measuring, the higherst frequency of A

direction is main current direction. i F}ﬁgsgmgrg_
The range % 45 degree against the main 7 )
current direction will lLe calculated as ‘%I
the mean current direction by lond § |
shedding method. !
Impellér's pulue (PD) for the cinlculation ;
of current dirnction in CH 12 of |
. Main direction Current
recoxding dota are shown by part of - _450 +450 direction

an oblinuec line in figure 9-7.
Cn 'the other side, total pulse number (I'T) ure added revolution and

revereion of impeller's pulse. As a standard of disperslon of current
dircetion, the difference beiween PP and PD is shown the impeller's pulss

which is out of place from % 49 degree of mean current direction.

9—2-3; Deta processing
Rending method from the rncorded data of cassette tope is a following

ways,
(A). write the indicated value by displaying the current velocity and
direction with data out mode.
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(B). Print the result of curcent direction ahd;véibéify with 6£ti;ﬁéin:‘ o
teletype writer and optional tape reader (Model:CTR-1), '~ =% .:
In thir case, connection way is shown in clauso 11. e e

(C). Comnect the optional tape reader (Model:CTR-1) with uner 8 computor.
CTR-1 is equipped with interface RS-232-C, it can: read,outlthe
recorded cossetie tape by mimple command of computor, . ‘

(D). A tape translation unit is available to ennble custmors to read
the data from the cas:etie taune into their own dats’ procenning
facility with the optional CHP-MT convertor (Model:COV-1).
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10. Maintendrce

10-1, ;Dispatch of abnormil comditinn

Table 2 shovs the meomage, Shoot the trouble according with the following

contents.
. oTABLE 1 MESSAGES
Messagel| L oo s
r:“mb:i , gqntgpt:ﬁ of trouble Proceeding
8000. {. -It means a sinrt of check mode
8002 .| CHT does not start normnlly Hepnat the action to insert the
- e .{tape fully or replace it again.
8003 Unrecordd'ble into CMT norm'tl]y Clean the head of CMT with an
- Jattached head cleanexr. =
8004 | Under charging of battery Recharge the battery well,
‘800"5' _ 1 I)J.Bch'lrse of battery conp]ﬂtrly Recharge the bn.ttcry well.
BOO6 Trouble of data memory Neod to ch.mvp control boa.rd at
-— - v ————— -...-«I .our rnc torv .  — - o s vmE . -
i BOO7 Trouble of orogram menery Nend to change control bo'lrd at
i our factery.
i U, - e
| 8008 | Remained record in CHT | Se: the clause of check mode.
8888 | Finish of check mode action |
9000 Start of mensuring mode aclion |
(R __"il‘ o et At~ r— a s -
. 9001 - 1. . Abnormal institution of meas- | Reset to meet the stipulations.
uring period and interval ' ) ]
e e T e e e e e
;9009 i - Abnormal finish of measuring . Data wan alrcady recorded normally,
' ' switch pff A power source.. )
999“ ' L _Fix'.ish of measuring imode action
7000 | ‘3iart of data-out-mode nctinon
7777 ! ¥inich of data-out-mode action
|
|
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10-1-1,

(f\).

(B)..

(c).

10=1-7,

(p).
(B).

10"'1""3 -

In cose of no indication for the revolution number of impeller ...

Connector of non-contact switch piug in well intoﬁitn reéeptﬁélc?“f'
The distance betiween the motnl plate of impeller and non-contact.
switch is too off? : TR
Supplied the séurcu power into the nonecontact switch circuit?

In case of no indiciation for a compass direciion

Connector of megnet compass plug in well intn its receptacle?
Supplied the source power into the magmet compaﬂs circult?

In cone of enrly consumption of httery during-the-measuringgpafidd

Finish the check mode action and display the vﬂJue‘[EEEEJ én a18p1¢y
borrd. With holding the indicrted value m turn the mode switch
into the measuring mode then turn off a nower qw;tch.

If the indicated value 8808 on display Loarg, disappcrs with;u

tvo or three secounds, the circuit board will not work normnlly,

the indicated value on dlupl"‘y board will ﬁde 1nd diaappepf
the value gradﬁally. ’ ' '

10-7?, Storage of magnetie trpe and recording unit

(a).
(B).

(c).

(F).

Instruction for cascette tape handling -
Gnnerally, magnetic tapes ara very sennitive to duet and dirt..
Following precautions apply whenever handling the Lascette.'
Cassatte lape shall be stored always in a containPr (ca se) whnn not
used even for a shorlt time. | . S
Cassette tape shall be removed from the'magnetic-tapc'recorﬂorlﬁfte:
being fully wound up %to the clear leader. o _
Keap the cascettc out dusty oprrational environment es much as. posaible.
3ince the nasnetic conting side of the cassette tape (except for the ,
elezr leader) is exposed Lo the out side through the cpen area. of the .
casrntie hnlf, any coninet with dirty or dusty things. such as fingars,
skall be zvojded to protect the tape from the d:op-outa which would be
caused by such contact. o o
Do not apply any excessive force to the cassette such ns piécing heavy
things on it, dropping the cassette to the floor, or distorting the
cassette half, which may damage the casunette halfl and/or the tape edge.

. Tha cassette tapes nhall be so packaged that they will not suffeér from

(G).

any strong impact nor vibration during trannportation.

Never place the recorded caqsette near a strong magnetic field. which’
will damige the recorded dnta. Also never axpoge the cansette “to airect
sunshine, micro waves or radinted heat waven,
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10-2=2.

Cassette 8ides and write enable nlugs

The two - sides of a caggetie are named A and B respeclively.

'?rThe casrettp ccmorclnlly dVdilnble have thesa two gides labelled.
; When a casnette is inserted A cide up, only the first trdck is

.-ﬂVWildble for datd recordjng/rpprnducinp.

For writxng new. d.ta with erasing of the origina2l data, use the

‘c?ssette with thnqe write cnable plugs. The attachment of the write -

"fenable plug is Lonrirmnd by a micro switch (File protect switch) of

10-:1;_-,5_ .

g
" 1. Cotton swnb or cotton cloth such as gauze which is not fluffy.

7 UeUPollowing cleaner kit s

for the 2nd track

tho m1pnetic tmpe unlt. When theae plugs Are removed no data can be

written into the cangette and the orngln11 data in the eassette mre
protected from 2 carelens erasure.
For the casuetto for dats reading only, the plugs shall be removed
to protect the recorded d-ta. '

Also the write enable plugs are durable for nany insertions and
removiils, :
Following figure 10-1 shows the relation ship between A/B sides and

tracks._

Write enable plug

"W4rite enable plug
for the 1szi track.

F;gure 10-1 Write enable plugs of casactte
;Cleuninr of the mognetic tape unit

‘Oleaning aids
'2;1Ciehﬁing'liQUid; trichlorethane typn.

" tape unit.
Cleaner kit:TZ-350 (TRAC. P/N 17930220-00)

” 3 . t.
and cleaner liquid are packaged in a ki

Cotlon seabs, fuuze
| ' A=7 - 27 .
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h: Cleaninr pfocedurc

1.

Remove the peckei cover and cassette tapn. Push the covar in ‘the
dircetion indicated by an arrow in fJgurn 10- (in th° dlrection _
to the hesd), vnhook the bottom side of the cover by pulling it in
the direction indicated by an arrow in figure 10-5..“:

The pocket may be open OT closed when you remove the cover.“ )
Because the nasiness depends on the type of 1nsta11ation of the
magnetic tdpe wmit, i. e, hori:nntal, verticnl or etc._F:gurP ]0—3

shows the cover rcmOVLnr method for the opcn-condition of the pocket

Cover cluup spring  lUpper hook: - The KU,
’.

. a4

Lovwer honk

A

[ Pocket cover _Pocket

Figure 10~2 Figure 10-3

2.

anoval nnd at@lchmnnt of the_chket cover

Clean the head surface with A wet gwab or cloth with cleaning
liquid. In the same way, the surface of the two tapa guides and
encoder shzll be cleaned carefully. Since the contactiug sugface.or
these purts with the tape are less dusty than the mnénetic head .
curfucc, the clesning cycle of theso parts may“bé two dr_threg._'
times longer than that of the magnetic head. .

Be cereful not to apoly excessive clpan1ng liquid. loéﬁ the enéods
»nd left side tape guide (also used as a marker’ aenaor) carefully
not to apply excessive force on them, Manual rotation of the encoder
will make the cleaning easier. A T S N
Often cleaning of twn guide pins and otherusufface;orfthgfmechaﬁiéél‘
construction are required. For cleaning of théne.;doﬁhpt;uae the,
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‘eleaning liquid. A dry cloth is recommnended, Be careful not to

,_{a;ﬁuh

Elnaye.any lint around the lamp window of the lelt side'guide pin.
Inntall the pocket cover to the magnetic tape unit. Hook the upper

aide or the cover to ihe cover clamp springs which are located at
o the top of pocket (See FPig. 10-3) Be careful not to install the

covnr in ‘the wronr direcetion.

5Depre831ng the cover towerd the magnetic head, push and lock it
to the pocket as shown in firmure 10-3 by an arrow.

Remember to check that both upper nnd lower hooks are securely

fixed to the cover clamp spring.

Upper side
0 —
W

.. dindow /

’,

il

o

R e T

Figure 10-4

Pocket vcovnr

Lover side (hend side)

Interfacing with the teletype writer

Interfacing with the teletype writer in as following specifications.

Transier format

20 mA current loop method

Transfer speed 110 baud
Mumber of stop bit 2 bit
Number of data bit 8 bit
Number of start bit 1 bit

Connector

9 pins (receptacle) of D-sub type

liodel:EDE-9s (Hirose Rleotric Co.,)

Jumper connection
' No. 1.
2
3.
4.

B e e ———t

~\ 3 4 3
Ei)' 13 g {:)

Figure 11-1
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12, Change of axis for impeller ' " A T RN

Axis for impeller ie made of plastic for fhe protectton of olectrolytir
corroglion, : ‘
Hoad of impeller's axis are mode of stainless steel (uU? 304)
In case of electrolytic corrosion or abrnuoion h1ppend on the head of

impeller's axis, change them immediately,

IS IR

Head of 1npnllc1'~ Axin ' _1 1 o{_impellcr_g

i1
axis (Front) c#l\\x. SR axis (Rear)

Figure 10-5%

Front ride of head is 1oft trpped screw and reer is right tapped screw,
Pay attention, in enve of chanme the heads of impeller's oxia, do not

clamp hoads so tighten,

A-7 - 30



13, Teletype writer (T.T.Y.) Interface Circuit

Connector of Interface (D-sud type)

Fifure

11-2

(3)-

-

R L L T T PR S S,

‘3 12 v

AN

= 390 ohm

TPL 504 )

2

.
A

-~

\%
gg 200 ohm
ar

12V

390 ahn

—AW-®

TPL 504_d

ERE oS

—

200 ohm

0 cohw
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#xample of teletype writer outpnt data

14,

»

g intervnl

ing

1 Measuri

,\f'I‘:‘i Q1

-
*

nutabor Hecsuring

Serial

L, I, )

Tw I-o ry

| BT 3

I, [ =)

i1, e,

| PO LR

Ty Lo

Ieo e *
o ry

- e -
-t a b b

e i R
..-l'.;'u..;-..b-.._a-v.,l

.y
23z

Tnlocity

L] Bt Bt
[ c-l n-
L] (] ¥
.ﬂ.l ry =y
Sy
B I I
m Lt I
- e
M N
P B
ey e e I |
o rta Ty
=
@ == en
- e
ﬂHh ‘w ‘W l“
'l .
8] el e
-
oo
[ P o
o "
-
Bl =™
B LA RV ]
£ wilry =
m | Pyroa
[ et rd
L L] e B ]
...m ol n
= _4..." 2N
L
-.v“. —|ry r
T ity t
S L
2l -l
& .
e FOTIRL I o
© Ty
E “. IE ]
w |/
o
4
[=3
Pel
&
2
e

Vrcennt

channel

rulse nnnber -

Totnl.

I'ilze number of rovolution

12-1

Fijmre
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15, Mmtimum measuring peried (without water temperature) Model: MIC.2
Maximum niaasuring' period

" . Mean current velocity Measuring period/Measuring interval (Minute)

" mfrec. - 1/2 1/5 2/10 1/15 é/zo;
0.2 262 z2. | 33.8 57.1 49.1
' ’ !
0.4 139 203 | 29.7 52,9 45.1
i : r_.. _.'__.‘. ...I‘ ) .

0.5 I' 12,9 1 26.8 26,0 51.1 43.1

0.6 ;"f??:F;ﬂ,j 25.4 26.5 49.3 41.2

0.8 10.8 23.0 23.9 46.2 38,0

1-0 907 2100 21.7 4305 35'3

1.2 8.8 19.3 - 20.0 1.0  32.9

_i.d 8,0 17.9 16,4 . 38,8 30,9

1.5 - 7.8 7.3 17.8 37.8 30.0
1.6 7.4 16.7  17.1 3€.9 28,9 '

1.8 6.9  15.6 16,0 35,1 27.3

2.0 6.5 14,7  15.0 3345 25.9

2.5 5.5 12.7 13,0 30.0 22.8

LR 4.9 11,3 11,5 27.2 20.4

NN 4.3 10,1 10.3 24.9 18,5

4.0 3.9 o1 9.3 22,9 16.9

Magnetic taps lifo . SR
(Days) - 10 %6 52 79 105

]
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6., Water-Temperature
1é-1. Praface

This water-temperature is nsthbllaned on Self Recording Current lleter,

Model:MTC-2.
Measuring data of water-temperature ~:|.11 be recorded on magnetic cascetia

e A R

tare as well as current direction and veloc ty.

16-2, Component

This wzter-temperature consists of followin - W
p

1). Detector : 1 pe.
2). leasuring sircuit 1 pec. .
3) Pp-acH 1 pe.
16-3. Zoecification
1}. Setactor Platinum Resistance iype
2), Aesclution 0.1 % _
3). Accurzey ' ¥ 0.1 °¢
4). Measuring range - 5.0 to 30.C °c
3). Time comstant (90 % value) Under 8 secounds

16~¢~1. e:ector check mode

Turn ihe select switch Yo. 1 to set the position "7", LCD wiil- dispiny
the value OMNN cn displey board. The reading way of niqr ¥ ralue
(4 fig izes) as temperature is the number of lower thrse fi rﬂﬂ:nhows

the uhter-terp ature. Top numter shows the limit of plus o2 minus

temperature as followings.
Case Display of LCD Reading temperaiure
1). Genera ONNDN Y. %%
' (+)
2). In case of + 5 O¢ ' 005¢( +5,0°
(+) ,
3). In case of - § O¢ 1050 -5.90°%%

16-4=2. Measure mode

The temperature w111 be sampling Just before the end of oacn megsurins,

veriod, then racords its value as the water-temperatu-e.
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: _16—4—3.,Dataﬂéut;mode,

:The contents which display on LCD is displaied only current direction
. and velocity, thereforsa; no displnying for the water-tempernture.
But, output Lo the teletype writer (T T.Y.) enn prznt the same values
an the disple ind contents by check modn.

ATTENTION: ‘Dqtnil contenta of general handling is written on page B to 10.
16-4-4. Heintenance and c'leming

Maintennnce and eleaning of thins instrument ie as follows,

1. Pull ocut an impeller.

?. Ungecrew four pieces of bolt and pull
the head cover up as [igure A.

3, Unscrew the protector of water-iempe-
rinture hy an arrow and pull it out.

4. Clean the detector and protector with
n wet swab or clath with fresh.watcr.
In thir time, do not shock against the

detector.

Soet sorew ~ 5. Blesn out the surface of frenge for

2 m"'ﬁ * 4 res. non—curtact wwitch ond protector

Figure. A ruch an sea-grows.”
OPEH -
? ©Axis for impeller
’
. 3 <
/
-) '/ - . » [+]
Protnctor-w-..,; / °
Frange of © ,
) . Of o
Scrow i -4/ non=coninct Detector of : Frotector
‘ R wwitch wiater-te " a
A= 220, ter-temperuture )
Ll BT - a
.Non-contact £ N

— Jpg\

Figure' B Figure
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16-5. Example of teletype writer out put data with water—temperature
Serial muther Measuring interval
Mozouring period

P I S -
R T BN B S R T
R R A A ot

Yer Y p Y Aemee oo -
- L e N R N
a7 s T
S

M U B B R P R R N T
it m S e e Lo L

~

e e ew .'-".-:.-.._-;g_q_ _'.'-‘
Coalficiont  Ceelfient Ha, 2

Mo, 1 .
N L megsuring Piloe numher
Vi, Ol 2 ner e

7 f‘of TEVEERIPN pirecticn s Velocity

[ .’,. ¥ l.A

N St S . IEH A T ¢ ',
rrem rEr 0T VEY TITGRNRS LT Ty
R L N = B R I N I RN A n.-'." LI . :
PR, Lol A S L T P B S D
M1l se mhe Total milee |, ' ‘
Milse number otal pul Watnye Vaceant channel
numbor :

nf revolution temuernture

S

16~6, Maximmm neusmrine poried {vith woter Lrenerature) Fodel: MIC-3

N ORI . T
tienn current voloeily  Heosnrine poricd/Heacuring interval (Hinute)

Moter/ssc. /7 /5 2/10 115 2/%0

0.2 Za7 AN 21.7
0.4 - n.n 11,% 17,9 41.0 32.0
G2 .4 JREAS 17,2 A%.9 31,8

0.8 7.5 1.7 %l 3.9 - 28.9
1.0 ’ (o:} lt:o'f; lr'no : 35-1 2703

1.2 A9 34,7 15.0 33,5 -2.:“:'{_"".z
1.4 (L 1729 L1, 39.000 0 2446
15 5.9 Yia4 137 313239

1.4 %7 1T 1344 30,7 23,4
1.1 PR P 12.7 29.4 22,3
2.0 5.1 11.8 12.0 2n,3 0 21,3

2.5 A5 UL 10,7 25.8 © 19.2
3.0 4.3 .5 a.7 23.7 .. iT.5%
340 3.7 flT 8.9 . 21.9 161
4.0 3.4 P 8.1 261 14.8
Feasuring time/day 720 ! 144 9 ... 72
Formetic tare 1ifn : B

(dnyc) 10 26 . 52 79 105






DIRECT READING FLOW DIRECTION CURRENT METER

| | PRINTER |
DCM-PRT-III
INSTRUCTION MANUAL
CONTENTS

1. GENERAL

2. COMPONENTS

3. SRECIFICATIONS

4. HBLOCK DIAGRAM |

5. PARTS NAMES AND FUNCTIONS

5 l Detector

u5 2 Prlnter Parts Names

G.I‘PREPARATION FOR MEASUREMENT

7. MEASURING OPERATION

7-; Power On

.7;27‘Date and Time Settlng

'7—3_ Impeller Coefficient Setting

:7;; Méaéﬁrement Interval and Measurement Time Setting
7f5? Measurement Start
%;é:.bpéfation during Measurement
f 7 End of Measurement

8. CALCULATION METHOD

8 1 Flow Veloc1ty Calculation

é;z Flow Dlrectlon Calculation
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9. DESCRIPTION OF PRINT CONTENT
10. CAUTION AT THE TIME OF MEASUREMENT -
11. CAUTION ON HANDLING

11-1 Detector

11-2 Printer

11-3 Cabtire Cable

1. GENERAL

This apparatus is used connected with the detector of

the direct reading flow direction current meter,":

a product of KYOWA SHOKO, LTD. Flow detectlon data and

flow velocity data obtained by the detector-are.subJeEted

to:arithmetic operation performed by'the miofoooﬁpute;

built in the apparatus. The result isdisplé&ed"eud

printed in the printer. | o |

(a) Year, month, day, hour, and minute of obéervatiou
are displayed and printed in the prlnter. o

(b) Average flow velocitv and average flow dlrectlon are
computed. | - |

(¢) Plow velocity display and print can be.ma&e eiuﬂer
in m/s or knot. o S

(d) Build-in battery, external DC 12V power suoply;v.
and commercial AC 100V can be used as power source.

(e) With RS-232C interface prov;ded and I/O functlon;
online processing with computer, etc. is 90551ble:
(Option)

(£) wWith analog voltage output function incorporated,
analog record can be obtained by connecting the

recorder. (Option)
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COMPONENT PARTS

Detector

- DCMprintex

Impeller

Weight

Shackle

Ink ribbon
Recording paper
Chart bcbbin

Fuse

Battery cord

AC cord .

Battery

Containing wooden box
Tools

Driver large (-)
Driver large (+)
Driver medium(+)
Adjustable wrench
singie ended wrench
Pliers
Inspection sheet

Instruction manual

set w/cable 50m

set

ea

ea 7kg

ea Smm

ea (1 ea already set)

ea 58mm'

[ 2l oo Y S R N I . I s

ea

(%]

ea 2A

L
=]

1l ea 6V AH X 2 incorporated

ea
ea

ea

ea 200mm
ea l4mm

ea small

copies One for each impeller

I N T T T = T S =

copy
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3. SPECIFICATIONS

(1) Compatible detector
Direct reading flow direction current meter “(DCM-II)
Flow velocity |
(a) Measurement accuracy 3%
(b) Measurement range 0.05-3.00M/S
Flow direction
{(a) Measurement accuracy * 5°
(b) Measurement range 0-360°
(c) Measurement period Every turn of impellef

(2) Print item
observation vear, month, day, hour, miﬁute
Machine No.
Flow velocity claculation formula (VEA.N+ B) ©
Average flow velocity, average flow direction
Flow direction floe velocity average time,
observation onterval time

{3) Display item
Year, month, day, hour, minute (display switching
system)
Momentary frow direction, average flow direction
{display switching system)

(4) Flow velocity calculation unit m/s or knot
(switch selection system)

(5) Flow direction flow velocity average time setting
1-99 min (set to panel switch)

(6) Observation interval time setting

1-99 min (set to panel switch)
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(7) Year, month, day, hour, minute setting
.Set by panel switch 4 digits by 4 digits
(8) .2 Recording. paper for.printer
Widt@ + 0.5mm (ordinary paper)
Roll diam 80 g or less
(9)_ Ink ribbon
N Special ribbon
(10) Print size
~Max: 24 digits
(11) Print system
Serial dot impact systeﬁ
(12) Usable time with built-in battery
48 hours or more
(13) Power supply
Built-in battery 12V (6V 3AH X 2)
External DC power supply DC 12V+ 1V
Commercial AC 100V + 10V
(14) Battery voltage indication
Indication by 0-20V meter
' (15) Outside dimensions
230(H) X 486(W) X 195(D)
{16) Weight

Approx. l2kg
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Option
(17) Analog voltage output
Momentary flow velocity 0-2.55m/s ' 0-2.55V,

(18) RS-232C digital output

Stop bit 1
Data bit 7
Parity bit 1 (even)

Transfer speed 4800 baud

Moméntary flow veocity and floa direction output

in 4 digits
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4. BLOCK DIAGRAM .

irect reading
flow direction
urrent meter

—

/0 _ .
interface(‘——J

circuit

4-core

etector .

Flow veldcity

Flow direction

cable

Analog voltagd

“loutput_circuit

“| battery

(Option)
Operatioh peration and .
switch power supply
group control
circuit
Power isplayp~——
selection circuit{x—
circuit -
v 4
12v
built-in
‘[Panel switcl

input circuid

12V External DC
power . supply

Commercial AC 100V
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Hnterfacd
lcircuit !
(Option)

rithmetic
procesing
—/lcircuit CPU

Controll
circui

Printer
mechanism

l
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5. PARTS NAMES AND FUNCTIONS

5-1 Detector

8
(1) Main body —===~—-- Flow direction detecting magnetic comass

and signal processing electric di#éﬁi;.;;f&
are incorporated. : o
(2) Impeller --—--=—---- Through the metallic piecefgéﬁuféd éo ﬁhe
shaft, rotation accordihg'to_thé_fiéy |
velocity is converted to éﬁ élecﬁriéggignél.
(3) Impeller —ceeeo—— This is provided for impeller protection. .

protection frame

(4) Impeller shaft-_—_— Movable shaft holder for impeller
holder installation/removal.
(5} Joint —==w———mrwm- Movable portion fir facilitating main

body to face flow direction.
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(6)

(7)
:f(aJ
(9)
{10)
(11)

(12)

Hanging ring --—---- For connection of main body and cable.

- (upper)
Hanging ring —------ For weight installation.
(lower)
Fin ———oeemome For causing the head of detector to
| face flow direction.
Siﬁple ———————————— Protection of cable folding part.
Caﬁle —————eme—ee= Cable for signal transmission and

hanging. (4core 50m)
Connection connector -- For the connection with indicating
section,
Cénnector COvVer —-———ee- For the connector humidity and dust

prevention.
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41)

(2)

(3)

POWER SWITCH

.. .Power ON/OFF switch of apparatus. Power is supplied

when it is set to ON .

FUSE

.2A fuse is used.

START/STOP SEITCH

When the switch isJin START position, measurement

....starts. When the switch is in STOP poaition,

()

{5)

(6)

(7)

(8).

(9)

measurement stops.
TIME .SET SWITCH -

This is for setting and correction of year ,month,day,

- hour and minute.

AVERAGE/MOMENT SWITCH

. This is for selecting average value of moment value

for the display of flow velocity and flow direction.
M/S/KNOT SWITCH

This is for selecting m/s or knot as the unit of
display value.

VATTERY-VOLTAGE METER

This indicates voltage of built-in battery.

'PRINT SWITCH.

When this switch is set to ON, the rinter operates
only when calculation result is printed.

The pronter does not operate in OFF position.
MANUAL is used when recording paper is to be fed as
desired.

FEED SWITCH

Switch for recording paper feed.
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(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

(19}

(20)

(21)

INTERVAL SETTING SWITCH

2-digit panel switch for setting measurement ‘interval
1-99 (min}.

MEASUREMENT SETTING SWITCH

2-digit panel switch for setting measurement time
1-99 (min). | |
COEFFICIENT (A) SETTING SWITCH

Value of impeller cofficient (A) is set in 2 digit.
COEFFICIENT (Bi SETTING SWITCH

Value of impeller coefficient (B) is set’'in one digit.
Y.M.H. SELECT SWITCH

Any of the values 0,1,and 2 is selected in one digit,
Y.M.H. SETTING SWITCH |
4-digit panel switch for setting value of‘yéaf}month;
day,hour and minute.

VELOCITY DISPLAY

Flow velocity value is displayed.

DIRECTION DISPLAY

Flow direction value is displayed.

Y.M.H.DISPLAY

Any of year,month,day,hour and minute isTdisplayedﬁ
RECORDING PAPER

Roll type printer paper is set.

PRINTER COVER SET SCREW

This screw is removed, printer cover is open’ed;_ant__i'i

printer ribbon is replaced.

RECORDING PAPER SUPPORT FITTING

Bobbin is inserted to recording‘paper and this is set.

It is removed when instaling the case 1id.
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(22) . BATTERY C_H:P;NGE SWITCH
_?ﬁisxiﬁquéd norﬁa;ly on internal side,
;enq bqil;fin battgry is used. External
_gidg’}s:used_when:external_hattery is used.
(23) -. RS_-._-“2_:32 C/ANALOG OUTPUT COMNNECTOR
fés ;q 9ptipn,iRs—232 C signal and analog
 39ltagg:signal_are output.
(24) GND
Frame ground.
(25)  ACl00V CONNECTOR
ACl00V 'power cord is connected.
(26) DCl2V CONNECTOR
This is used when external battery is
connected with DC1l2V power cord.
5(27) EICKQP CQNNECTOR
Connéctor from the detector is connected.
(28) CONNECTOR CAP |
This is a cover for preventing humidity

and dust when enclosing.
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(1)
(2)

(3)
(4}
(5)

PREPARATION FOR MEASUREMENT

Take out the detector from the contalntlng box.
Impeller installation. Remove 1mpeller shaft -
holder (4), and fix (4) with the shaft belng
inserted to bearing. At this Eime; when ‘the

shaft and bearing are fastened in loose condltlon,
trouble such as breaklng of bearlng stone and '
failure of the impeller to turn normally may occur,
Thoroughly check and then_fix.'”InsEellifhe impeller
so that there is more or iess play in thé'%roﬁﬁ‘

and rear. Check tightening condition of bearing
lock nut so that the impeller does not Eecome“loose
during measurement.

Connect power cord.

Connect detector cable.

Set ink ribbon and paper.

Set ink ribbon as shown Fig. G—I(A) end eoplfvﬁension
so as be slack. |

Insert recording paper through he path:shoWniiﬁ’
Fig. 6-1(A) and (B), set the PRINT switch to MANUAL,

and press FEED switch. Then the paper is fed

automatically.
Ink ribbon
oy [a

L53
° -
v 7N
[+ LA« I
N\ _~

=]

/-“L/ Pa ] o,
Paper per insertion path

(R) . (B)

Fig. 6~1 1Ink ribbon/paper replacement
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During ink ribbon replacement, be careful so that the main
body is ‘not smeared by ink. When smeared, make clean with
solvent such as alcohol immediately. Be thoroughly careful

so that' dust is kept out of paper.

7. MEASUREMENT OPERATION
7-1 ' Power On

-Set POWER switch to ON. Then the battery indication
meter ‘indicates built-in battery valtage. Indication
12-14V is normal,
7-2 Date and Time Setting

7 Set date and tlme according to the following sequence
using (4) TIMESET switch, (14) Y.M.H. select switch and (15)
Y.M.H. settlng switch.
(é{::Year settlng

.“ §et (14) Y.M.H. select seitch to 0, set (15) Y.M.H.
setting switch to AD NNNN, and turn on (4) TIMESET switch.
Set value is displayed on (18) Y.M.H. display. Fig. 7-1
ié an eﬁémblé inwhic2 yeaﬁ is set to 1984,

< - . "
)

: Ir I } IL { JI@

. [
VEWCITY D(RECTION

~J. YEAR

/—1-1:1 MouTH. DAT
COERFCIENT @ 2. Hour . HINUTE
INTERVAL MEASUREMENT A

T il EER i ' y _-::71
(o} o R e R s
o] r sl EEEE,

BAYTEEY YOLITRGE OISPLAY @ ) PIWER
/S AVERAGE TIMESET STRRY : an

||||-" I N N P G~

r

‘f‘@"r G TS TP T T
’ KNOT  HoMENT  ~ - SToP o - QFF

Fig. 7-1 Year setting
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{b) Month and day setting

Set (14) Y.M.H. select switch to .1l, set(l5)Y.M.H.
select switch to NN month and NN day in 4 digit51¢andc
trun on (4) TIMESET switch. Set value is: displayed on .
(18) T.M.H. display.
(c}) Hour and minute setting 7

Set (14) Y.M.H. sélect switch to 2, set (15)..¥Y.M.H. ..
setting switch to NN hours and NN days. in 4 digits, .and
turn on (4) TIMESET switch. Set value is displayed“on (18).
Y.M.H. display. Internal timer operates at;the”instantr(4)

TIMESET switch of nour/minutew setting ‘is turned on. -

Note 1. When set value is not normal 9999 is dlsplayed on
(18) Y.M.H. display. Set correct value. ” o

Note 2. When measurement is started w1thout settlng ééré |
and time, measurement is started frpm.qooa‘fear;
00 month, 00 day, 00 hour; Hy] miﬁute.". o

Note 3. When Y.M.H. select switch is set to any of 0 l and
2, a value corresponding to it is dlsplayed The
display is changed at every turn of the 1mpe11er.
during observation. When the impeller does not turn,
display is changed every 1 minute.

Note 4. Turn on POWER switch after battery indication becomes

0V completely.
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7-3 Impeller Coefficient Setting
_Impeller'inSpection sheet records inspection formula
"of Eq. 1. Set coefficient (A) and (B) to COEFFICIENT

‘“setting switch, (12) and (13) as shown in Fig.7-2.

V = 0.45N + 0.01 Eq.1

. (A) (B)
il ; I ; i ; i
() 1 I ! I [ !
VEWIC(TY - DIRECTION '

INTERVAL nEASURTIENT D LE

3 i_ﬁ_i_ﬁ " dii;ﬂ _:L:t:Lj4

h‘*@!ﬁtam (T} Gl i!GiDi’

KRR R
BATTERT VOLTREE OLSPLAY - PawER

M/S AVERAGE TIRESET START )i
e et P Ry . =Y o i} 2y
. "':EJ .\:T-:r) U:‘;J \-':,J Wit ‘d‘!'--
- KNGT  HAMENT STGP b ofFF

Fig. 7~2 Coefficient setting

Note 1. Max. setting value of (A) is 65. When a value
exceeding 65 is set, 9999 is displayed on (16)

flow velocity display.
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7-4 Measurement Interval and Measurement Time Setting

Measurement interval and measurement time are defined by the time
chart of Fig. 7-3. Set measurement interval with (10) INTERVAL setting
switch and measurement time with (11) MEASUREMENT setting switch to a
desired value of 1 to 99 (min). -

In the case of Fig. 7-4, measurement intérval is 5 min and

measurement time 2 min.

<— Measurement P Measurement X
interval interval
K— Measurement time ¢ Measurement time ¢Measurement time

/YR /7 S /.

Time during which apparatus ope.rates and flow velocity
is measured.

Time

Fig. 7-3 Measurement time chart

P | [ I s f
© ! | || i i il |

 vEwdCpTY DIRECTION

0. YEAR
@ /-E \. ouTH. MT
IMTERYAL MEASUREINT Y-S
— ; 3 7
3 i gipd IR R
gl cuamn:u il
EEEE IR IR RN
BATTEET VOLT REE OISPLAY - ; FoweE
tM/S AVERAGE TINESET START Hl__.\ onN
; i l.-a ] 1. s N P P -~ " -",;\
L T i T Sy X o ~ S
j ‘ -KNOT  HWORENT sTop - - ofF

Fig. 7-4 Measurement interval and measurement time setting

A-8 - 18



7-5 Measurement Start

Set (3) S‘I‘ARI'/S‘IOP sw:n.tch to START. Then measurement starts.

At this tm\e, when (8) PRINT switch is in ON position, the printer

operates, and machme No. calculat:.on formula, measurement interval,

rreasurement tJme a.tﬁ date are prlnted

As shown in F:Lg. 7- 5, measuranent is performed according to the timer.

 16:00g; g2 03 o4 os a6 o7 o8 ag o 1O 1213
Time ' - f + f—t : ¥ : t i J '
- : 'I‘hOugljl apparatus operateé,no measurament is performed.
ey Iz 7
eration . 1 7/l time /L.

RS / ' n:rni- A After the ehd of measurement,average value is

Time START - time printed to the printer.

switch is turned on — Measur £ ————

interval

Fig. 7-5 Measurement time chart

—

[ o i ] ‘
T -t - ' I..—--—v——'—"'—"""': ‘
VELOLITY DARECTION . yeAR
6 [. MOUTH. DAT
COEFRLLENT ~ 2.HouR . HINUTE
inurERvaL measuperent AL B .
— P ‘ ’_rr—_ e ﬁ""-—-;——:'”"z""ﬂ
::trl "id h’ll——'!...-'"'_-:"..—iu’i | 1?.[. - ;T__ﬂ‘..::_:;%
H :-' |~,:i »;* 7l}i§ii l' i‘ ..-! g':'l ﬂ"ﬂ
C‘l G E -”Ei i:i:‘.l-{!‘—‘ —‘;“;l = —"JE-—-‘r-\N‘
B I L B S B et
. @ POWER
'Bﬂsz\’ VOLTRGE OL%PQL:G-E “T\HE SET 5-?31- . u:” g R N
- o T ¥ 1J ™. QVTD 63___ Ju- '%ﬁ' -g?.
- i 'L .
KNOT WOMENT Y0P oFF
Fig. 71—
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7-6 Operation during Measurement

(a) Changeover between momentary value and ;ve;gggryalue.

When (5) DISPLAY switch is set to AVERAGE;average,flgw:YelggiFY_
is displayed on (16) VELOCITY display, ﬁhile Qhenitiig-sggipq
MOMENT, momentary flow velocity at eaéh tufn §§ ;hg ippg;le;_;

is displayed.

Note. Display is renewed at every turn of theimpellgft“.wﬂen the .
impeller does not turn, display is renewed once a minute.
When display conten£ is to be changed durinq measurement
waiting, set (3) START/STOP switch to START. Then, a value
specified by switch (5) (6) is displayed at an instant
of setting.
(b) Flow velocity unit changeover
When (6) M/S/KNOT switch is positioned to M/S, (16) VELOCITY
display displays flow velocity in m/s. When the switch is
positioned to KNOT, flow velocity is displayed in knot.
Average flow velocity value to be printed to the printer is
also changed through this switch.
(c) Printer control
Printer control is performed by (8) PRIﬁT switch. When the
switch is set to ON, the printer operates only during printing.
The printer is normally used in this condition. Wheh the switch
is in OFF position, the printer does not operate at a11)ﬁ7

In the MANUAL position, power is supplied to the'printérﬂéénstantly.
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_Note. '$hgpgh the printer in the MANUAL mode, power

consumption increases. When measurement is made

u51ng bUllt—ln battery, be sure to use with the

sztch 1n ON p051tlon.

7-7 Measurement Termination
For stopping or terminating measurement, position
(3) START/STOP switch to STOP. 000 display is made on displays

(16)-and (17), and measurement is terminated. Thereafter the

timer alone remains operating.

'For restarting the measurement, position (3) START/STOP
switch to START.
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8. CALCULATION METHOD
B-1 Flow Velocity Calculation

In the case of this current meter, one pulse (pella
pulse) is generated at every turn of the propeller o
From the number of pella pulses 1ntegrayed durlng measurement
time, average flow velocity calculation is performed accordlng
to Egs. 8~1 and 8-2.

‘Number of rotary pulses : Pl

Measurement time : T1 (min)

Average number of'revolutions(N)= 36%%?? -+ss.. Eq.8-1:

Propeller inspection formula from V=AN+B .

Average flow velocity = AN+B m/Sec ........... Eq.8-2
8~-2 Flow Direction Calculation

Flow direction data is sampled at every pella pulse
during measurement, and frequency graph is plotted on the.
memory as shown in Fig.8-1. Afrer the end of measurement,
flow direction of the highest frequency is asumed to be main
flow direction, and average flow direction is calculated

in the range of + 45° with respect to the main flow direction

by load average method.

Erequency
A ,Z'/ / * A’
Flow direction
-45° +45°
Main flow direction
Fig, 8~1
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9. DESCRIPTION OF PRINT CONTENT

892 90:94 Q.0 9° M——phen pella is not turnd
r
A91 982 2. [%mes 1240 0 m/s 0° is printed ]

) 'L‘iJIL- ¥ 3 «——— When measurement is statd
without setting date and time,
0 is peinted

-.-"fes-s:.rrw-ann :jm-s- !
Iarerval cime 2
DUH=2 - (FRT=-3 M2.55138)
812 17:25 1. 93knot 124°
211 17:21  3.38knot [24°
Q19 17119 5. S4knot 124°
aa9 17517 2.85knot e ~—Average flow velocity 2.85 m/s
G99 (7115 1.SSmes 35 4."\__ Average flow direction 227°
8a7- IT:15 1.4%ws 2340
gas 17:11 [ 49mes 2340
gag 17:9?  [.43mrs 2347
aod 177 L.4Sars 2340
iy 17188 L.33mAs 234°
ge2 17:93 1. iTmrs® Saet ——— Average flow velocity 1. l’lom/s
o 30 ITIE1 1. 3mss 2540 —— Average flow direction 234

Measurement No.
and time
Date {984,187 14 <« Date
Sarmuls V=9, 45NH2. 8] «———— Calculation formula
Massurement time 1 = Measurement time

Interval time 2 e Measurement interval

pCH—=2  (FRT=3 Mo.85135) «—— Bpparatus machine No.
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(a) Measurement in rough weather

In the measurement at the time of rough'sea Wéather,
error in flow direction and flow velocity may occur fue
to rolling of measurement ship. Acgordingly; when a high
rmeasurement accuracy is requiréd,iavoidkrﬁé;suremént as
far as possible, or emply installation ﬁephod shown in
Fig.1l0-1.
(b) Ship fixing method

To avoid effect.due to winds'and wavé§,'measurément:
ship must employ Z2-point anchor.
(c) Observation when flow velocity is high

In the measurement of relatively high flow velocity
{(1.5m or more), suspend the attached weight (fiéh—shaped)

(Fig. 10-2).
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Cable

Anchor

Fish-shaped

/,/’—"" weight

Fig. 10-2
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11. CAUTICN ON HANDLING
ll1-1 Detector

(a} Impeller

Since light material is used for the impeller, be carefull
not to drop of give shocks in mounting/removal.

After measurement is completed, wash with water to prevent
shaft corrosion, wipe thoroghly, and enclose in the specified container.
(b} Bearing

During impeller mounting/removal, be careful not to break
jewel. Never apply oil and grease to bearung.

(c) Main body

Since the direction detector using magnetic compass and
electric circuit are incorporated inside, be thoroughly
careful not to give large shocks.

(d) Disassembling main body

To maintain main body insude water tight, never disassgmble,

11-2 Printer
(2) Connector cover
When the connector is not connected, be sure to apply
connector cap.
{b) Switches

Leave switches in OFF position except during measurement,
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(e) Main body

In the handling of indicator main body, be thoroughly
‘céreful not to drop or give shocks.

Due to measurement characteristics, there.is a possibility
f being covered by water (rain water and sea water). Prevevt
as far as possible. When measurement has finished, put the.
printer in the container after thoroughly remaving humid air

and contamination.

11-3 Cabtire Cable
(a) Connector

Humid air and dust on the connector at the end of cable
may cause trouble such as contact failure. When not in use,
be sure to apply humidity prevention cap.
(b) Cable

Cable contains piano wire and is designed to have tensile
strength of lSOkglor more. 'Be thoroughly careful not to bend

to an extreme degree or injure the cover.
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1. Qutline

{1) Features
The flow velocity sensor’'s operating principle is the same as that in electro-
magnetic logs widely used to measure ship's speed, being based on Faraday's law.
The sensor has a built in coil and iron core which generates a magnetic field
near electrodes, and as each of the 4 electrodes used is located around the
sensor at 90 degree intervals, flow velocity is detected by the electrodes

standing opposite each other. Because of its spherical shape, it is not hardly
influenced by tilting.

The electromagnetic type has no mov1ng parts and can measure a very wide range
of flow velocity. :

(2) Recording
This meter enables measurement using any combination of sample interval.
burst interval and sample duration.
Measured data is recorded on cassette tape and can be printed out on an
X/Y plotter or printer used in conjunction with a data analysis computer.

Pata rececrding
Sample duration

L M 1]

- F ‘ Sample interval

4

- Burst interval

Measurement is started at each burst interval and is made by the number of
sample duration times for each sample interval.

a. Sample interval  :(0.25}",0.5,1.2,4,8,16,and 32 sec.
(Time interval required to acquire measurement data.)

b. Burst interval :1,2,59,10,20,60.120, 240, and 480 min., continuous
(Time interval required to start measurement.)

c. Sample duration +32.64,128,256,512, 1024, 2048, and 4096 pecs.

(Because of above mentioned specifications, this meter has a wide range
of application from measurement of coastal current flow to tidal movement.

% 0.25 : Temperature data are missing for every 3Z data items.

2.1 Specifications

(1) Measuring method
By 2-axis electromagnetic sensor
{2) Measuring range

Flow velocity 0 to =2 m/sec.
Direction 0 to 359°
Temperature -5 to 30° C

{3) Accuracy
Flow velocity +1% of FS + 3 cn/sec.
Direction +3°
Temperature +0.2° C
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(4) Resolution

Flow velocity 0.2 cm/sec.
Direction 1.0°
Temperature 0.04° C

(5) Recording . L
Sample interval :(0.25)",0.5.1,2.4,8,16,and 32 sec. _
Burst interval :1,2,5.10, 20, 60, 120, 240, and 480 min. contlnuous :

Sample duration :32,64,128,256,512,1024, 2048 and 4096 pcs

* Temperature data are missing for every 32 data Ltems

(6§) Tape used
AD90 (TDK) 450 feet or AD60 (TDK) 300 feet

{(7) Usable depth
450m max.

(8) Weight
29kg (weight in the water: 15 kg)

(9) Battery
Alkali batteries (AM-1) 14 pes.

2.2 Configuration

2.2.1 Configuration

(” Current MELEr=*=ssssrascrsacasns .....'.. ........ '.....;.I
(2) Wooden box for Storagess-+«-s-cssesrerenssacsancnses]
2.2.2 Spare parts S
(l) Battery bOX"""“""""""""'""""""""l
(Usually used, housed in the mainframe) :
(2) Batterles AM lo-..-.-.....-..-----.-.-......--.---5-[4
(3) Cassette tape AD90(TDK) or ADSO(TDK) -+-vvrenvosncsns 1
(4) Silica gel ------------------------ ttsersrssascssacsa 3
2.2.3 Accessories ' T
{1) Screwdrivers ---------------------------------- .-a-:--'oz
(2) Spanners ---------------- R R N LR R _.).2
{3) Hexagon head wrengh-rrrereesessssscancnnas ceendian]
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2.3 Dimensional outline drawing

2: Gas inlet connector
i
2 2 HOLE
A
11\ [(J Lﬂ‘{
od
i
|
|
|
|
f
[
o
)
ol
=a)
o | #iz00_
— < 1 =
! Lower flange
&
\ ; i i
. — _"““/
Py T =t
1 < |
S | #a8
od e >
’ ‘— /i Flow velocity sensor
=
2]
'.f y

A-9 ~.5



2.

4 Functional

Magnet compass fixture
to be supported during
meter transportation.

Silica gel case
enters silica gel for
moistureproofing.

Data recorder
cassette mechanism

Cover

Temperature sensor

Flow velocity sensor

description

A~-9 -6

Magnet compass
measures current
meter direction

Data processing circuit
processes flow velocity
,direction and temp.
signal so that they can
be recorded on a data
recorder.

j Control panel

sets sampling data.

Battery case
loads power batt.

. —

A,f”//;;::;ry case set plate.

Amp circuit

: amplifies velocity
and temp. signals.
e

Al
\\\sﬁ____,,f/// Zinc plate
= _4?_,~———"" for corrosion

prevention

Electrodes
Detects flow velo-
city signal.



- Control panel detail

Sample interval
set switch

' Burst 1nterval

Sample duration

set sw1tch

set switch

e e

1y 2 . 56 512
. N 8 128 024
@. 6 64 @ 2048
' 3z 4096
SEC ¥ _
BURST SAMPLE SAMPLE Operation
INTERYAL - INTERVAL  DURATION display LED
o ©
© ¥V
POWER METER
" MOOEL EMC108
v Se=pmad ‘fokogawa Navitec .
SERIAI% DATA Carporation -B-

Serial data output
connector

Power switch
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3. 1

()

(2)
(3)

{

;O :

)

Measurement preparation

Open the cover of the wooden shipping box and take out the meter after

fixing nuts. 7
Next, place the meter on the cover plate turned inside out.,-¢~

Remove the Four boits from the lower flange, then slowly pull out)the'?

internal assembly.

Install the magnet compass.
Magnet compass installing direction varies with Flow velocity sensor

direction.

)
)

When the velocity sensor Refer to the following diagram at left.
faces downward | e
When the velocity sensor ~ Refer to the following diagram at right.

faces upward

Remove the set screws (3 pcs.) to take out the gu1de plate 1n the

internal assembly.
note. Carefully store the guide plate as it is used for compass

installation.
b. Take the magnet compass out of the compass packaging: box. then remove

the compass cover.
c. Match the connector with the guide pin, then secure it w1th the set

screws (3 pcs.).
d. Install the compass cover.

compass cover

set screws (3 pcs.)

guide plate

internal assembly the sensor faces the sensor faces
downward upward
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.. #Caution - When measurement is made with the sensor facing upwards,
: X flow direction becomes opposite that of the normal
1nsta11at10n Pay attention to data processing.
(4) Remove the battery case set plate, then take out the batteries. At this
time, disconnect the power lead connector.
Load the batteries into the battery cases in accordance with item 3.1 (5)
. then install the battery plate and connect the power lead connector.
(5) Battery loading
- There are battery cases in the meter or in the wooden box as spare.
Load 14 AM-1 alkali batteries into the battery cases, making sure that
the batteries are new so that no battery voltage drop occurs during
measurement (check the batteries manufacturing dates.).
These cases are located at the upper and lower sections. Load the
batteries as 1nstructed on the battery case or as shown in the following
diagram.

Battery replacement procedure

How to load batteries

-prer side

Middle side

Guide rod

Lower side

b Power check '
® Turn' the power “éwitch to ON (move the switch knob while pulling it forward

as it is lockable). then check that the LED on the panel light up.
Set each switch as follows.

BL-: CONT ~ SI :1 - 8D : 32 )
The'LLED"is green when the power is turned ON. (disappers 30 sec. later)

It flashes red during measurement.
After” complet1ng the checks turn OFF the power.

A~9 - 9 ..



(1) Cassette tape setting o
Remove the data recorder cover, then set the cassette tape.
Always use new AD6O or AD90 tape depending on the amount of .that needs to

be stored.
a. Wind the tape until the brown magnetic tape surface appears.

winding shaft

b. Press the release button I. ,/”///// cassette tape

c. Set the tape from the reader of the cassette 2, then push it
downward 3. (Do not push the recording head.) .
Make sure that the winding shaft securely engages the tape hub.

/_\g\ -

\

N,

winding shaft

d. Push the recording head 4 in the direction of the cassette tape
travel until it is completely locked.

e. Feed the tape at idling speed to remove tape slack. and set the
burst interval to CONT. and the sample interval to 0.5 SEC. . :Then_

turn ON the power to start the motor. [f the tape feed 51de starts
rotating, turn OFF the power.

(8) Recording data setting

Set burst interval, sampling interval and sample duratlon to the d981red
values.

note. For recording time and the number of data, p01nts. refer to the
quick reference table on page 1|6.
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Holding and releasing the magnetic compass
- The 'magnetic copass located at the extreme top of the internal assembly
is locked during transportation. but can be released and adjusted during
usage by following the procedure below.
Holded state Released state
Tightening screw

" Loosen' the screw with a screwdriver so that the screw and guide locations
are as shown in the above figures, then tighten the screw.

(lD)

(11)

(12).

{13)
(14)

(15)

3. 2
(1)

(@)

Cleaning contaminated O-rings and checking for scratches.

Wipe off contamination on the O-ring inserted below the lower flange
with a clean cloth and check for scratches on the O-ring as scratched
O-ring may cause water leakage. [f the O-ring is scratched, replace it
with a new one, making sure to apply the attached O-ring grease.
Always use silica gel for internal dehumidification.

Power ON

Turn ON- the power to check for the description in item 3.1 (4) again
and correctly record the time at this moment.

Internal assembly installation

Slowly insert the internal assembly into the outer chamber then hoid it
with the four bolts, making sure that the bolts are tightened evenly.
If necessary. hold the bolt insertion holes with wire to match these
holes.

Cleaning the sensor electrode

.+ Lightly polish the sensor electrode with the fully moistened sandpaper.

Even if the slightly film of oil on the electrode may cause large

measurement error.
Therefore., do not touch the electrode after the sensor has been cleaned.

Cautions to be observed during long time continuous measurement and used

in high humidity environments. .
When the meter is used for a long time or in high humidity environments,
seal the internal assembly with nitrogen from the top of the chamber.

For details on gas sealing. refer to page iZ.
Measurement start

Meter transport
Try to protect the meter from shock during transport as much as possible

as it has already been set to the measuring condition.

Meter installation.
When the meter arrives at the measuring site, attach a meter fixture to

the meter, then tie one end of a rope to the meter. Next. lower the meter

into:the water by extending the rope.
note : The electrode is easily damaged by shock., so always handle the

‘meter with care.

A-9 - .11
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(3) Installation caution ' TR
The magnetic compass is built into. the upper- part of the meter so)do not

instali the meter near magnetic materials such as iron,etc.. . :

3.3 Meter recovery

At the end of the estimated measuring period, recover the meter.
(1) Tie one end of the rope to the meter, then hold the other end to the
meter recovery ship.
(2) Pull the meter and the meter fixture out of the water.
Recover the meter carefully and handle it with care as the electrode is
very susceptible to shock damage. :
(3) Correctly record the time at recovery.
(4) After recovery. wash the meter with clean fresh water to remove salt and
extraneous matter. then wipe it dry with a cloth.
(5) Remove the four bolts from the lower flange, slowly pull out the internal
assembly. then turn the power switch to OFF and.record the time.
(6) Thoroughly wipe the mating surface of the lower flange clean.
{T) Remove the cassette tape and store it in the special case.
Remove the tape in accordance with the procedure described.below.
.(E\. :
How to remove the tape }<

1) Press the release button.
2) Lift the end of the casette tape.

(8) Remove the batteries from each battery case, then store them’ at a separate
location to prevent them getting mixed up with, new batteries. .
(8) Remove the magnet compass. (Refer to the figure shown below. )
a. Remove the compass cover. :
b. Remove the set screws (3pcs.).then remove the compass. . ‘
c. Secure the guide plate to the internal assembly with the set screws.
d. Close the compass cover.

- iguide plate

RS
O

e Al A T ==
’ A -

— : 775
set screws (3 pcs. internal assembly
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(10) Check the number of attached tools, then place them together with the

meter into the wooden box.

(I11) When the zinc plate for corrosion prevention is eroded, replace it with

3.

a new one.

4..Meter storage and transport

(}) Hold the magnetic compass (refer to page 10). then accommodate it into

the compass packaging box.

(2) Thoroughly dry the meter, then put it into the special wooden box and

tighten the setting bolts.

(3) -Attach a caution label to the box before shipment, then instruct the

4.

transportation company to handle the box carefully.

Magnetic compass installation depend-
ing on sensor direction

(1) The meter is assembled prior to shipment with the sensor facing downward

:therfore, in this case., install the meter so that the sensor faces
downword. :

(2) When the meter is used with the sensor facing upward.

Install the magnetic compass at the top of the meter in reverse of the
normal installation.
a. Remove the magnetic compass cover.
. b. Remove the magnetic compass set screws (3 pcs.), then remove the compass.
¢. Turn the compass 1807, then match the connector and guide pin and tighten
the set screws. (3 pcs.)
d.Close the cover.

i sensor faces downward sensor faces upward
’m\ .
N o cover

i .

" J'hiw A ' — {7 — s 2 )
Pt S T ¢ L 1 e e e
i . ' ! ; |I. ——_: .‘—-_- E'
? : ; —_— —_ i

: ' : ‘ e |

= — = | = =1
= = = I
L — = s e
Pl —— e —— ;

] : il‘.‘ im' . = /—\ -
A — Q) — - ©
O ) . . . S — '
——— ng , .:_-g] R -_—

ii [ kN ! g :.h ! — —_—

i; | —_— — .i — .

i | — —_— Y

5 oo o 2o o
a, = = —= | e=Eer T —
by X7~ S =

& set screws (3 pcs.)

note. When measurement is made with the sensor facing upward..the X flow
direction becomes opposite that of the normal installation.
Pay attention to the data processing.
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5.
5.

5.2 Gas sealineg

Nitrogen gas moistureproof sea-l iin. g
{ Necessary ¢tool
(1) Nitrogen filled cylinder
1.4 £ and 10 2 cylinders are readily available on the market.
(2) Universal pressure regulator
Pressure regulators with primary and secondary pressure guages: and -a
regulating valve are reading available on the market.

{(3) Gas hose (about 2 m long)
(4) Special gas injection nozzle (to be ordered separately}

L

(1) Set the nitrogen pressure regulator, gas hose and 1n3ect1on nozzle as

desired.
(2) Remove the screw from the gas sealing inlet at the top of the meter, then

push in the injection nozzle until it stops.
(3) Remove the four screws from the lower flange of the meter. then pull out

the internal chassis about 20 mm.

Gas sealing inlet ..' .M"
H'A " \
& = == [tﬂ]}=—::1
i = ‘
: : Lower flange
Nz cylinder
—_—

(4) Open the valve on the nitrogen cylinder.
(The cylinder’s primary pressure is indicated on the regulator gauge.) .
(5) Slowly turn {loosen) the pressure regulator valve, then stop when a gas
flowing sound is produced (a hissing sound).
(6) When the air in the meter is replaced by nitrogen about 60 ‘sec. later,
close the regulator valve. : ‘
{(7) Tighten the meter flange to seal the upper gas lnlet.

5.3 O0thers

6.

(1) The 3.4 LZcylinder can be used about 15 times.

{2) Although nitrogen itself is not poisonous, be careful about 1ett1ng too
much escape into the atomosphere and causing a local lack of oxygen.
{Specific gravity of N2:0.967)

(3) Nitrogen is widely available from industrial gas outlets.

Data analysis

The recovered cassette tape is analyzed in accordance with-the following
flow. Data stored in the tape is output after being converted to an RS232C
signal by the special reader (EX010), so this signal is connected to a- data
analysis computer via an RS232C 1nterface : :

A-9 - 14



EXol0
[ege]

- RS232C RS232C | Data analyzing—-{i XY plotteﬂ
' i/t | computer —1 printer ]

7. Data:record i-h g

(1 Cassette tape and recording capacity
Use the fqllowing cassette tapes.

300 feet  AD6O (TDK)
450 feet  ADSO(TDK)

Recording capacity

Tape used | No.of files| No.of data points

300 feet | - 2556 1792
‘450 feet 4'3835\1’ 122720
1 data File no. 12bits
Data no. |2bits
X flow velocity 12bits
Y flow velocity 12bits
Direction l0bits
Temperature 12bits

The file No. increments by | for every 32 data items.
The data No. increments by | for each data.



(2) Data sample .
Data sample combination table

SAMPLE SAMPLE [NTERVAL (sec) .
DURATION | 0.5 [ 2 1 8 1§
(PC)
32 1 1 2] s | s oae
64 1 2 S 1.5 { 10| 20
128 2 5 5 10 20 ] 60
256 | S s { 10 | 20 | 60 [l20°

stz s | 10| 20 | 60 [120 | 240
1024 [ 10 | 20 | &0 |t20°| 240 |d80-

2048 } 20 50 | 120 | 246 | 480

4096 | 60 ] 120 | 240 | 480
BURST INTERVAL (min)

The combination of less than the burst interval set value is available.
For continuous operation (CONT). data is recorded for each sample

interval.

Sample: The combination below is available when burst interval is
set to 5 min. S e e

SAMPLE SAMPLE [NTERVAL (sec)
DURATALON | 0.5 | 1 2 4 3
12 1 ! 2 5 5
4] 1 2 5 5
128 | 2 5 s
256 | 5 5
512 5

To be set under the condition of (burst interval) ) {sample interval) X
(sample duration).
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(3) Measurement time

Example burst interval 5 min.
sample interval | sec.
sample duration when set to 64

454 data points/sec are recorded every 5 min.
Measurement time for each burst
(sample 1nterva1) X (sample duration)
: 1 X 64 = b4 sec.

Total. measurement time when 300 feet tape is used
(Recording capacity) + (sample duration)= (burst)
81792 . - b4 = 1278

1278- fx"s (min.) = 6390 min.=106.5 hours =4.4 days

Example o .
burst interval CONT.
sample interval 0.5 sec.
sample duration Same at any position

Data/0.5 sec. is recorded
Total measurement time when 450 feet tape is used
(Recording capacity) X (sample interval)
122720 . X 0.5 61360 sec.

17 hours

Vo A=9 - 17
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9. Maintenance and inspection

(1) Because a contaminated sensor electrode {especially one covered by a
film of oil) may prevent accurate measurement, be sure to lightly
polish the electrode surface with the attached paper (No.600) prior to
installation.

(2) Check for scratches and/or stains on the O-ring.and if they are present.
replace the O-ring with a new one. .

(3) When the corrosion prevention zinc plate is correded, replace it with
a new one.

{4) Once a year, clean the data recorder's magnetic head and the pinch roller

- - with a cassette disk cleaning kit.

(5) Check to make sure that the electrode is not broken.

10.Troubleshooting flow—-chart

(§}es not working)
¥

<::::f; the power switch >0 JTurn the power switch
turned to ON? to ON.

yes The green LED lights.
Between connectors Check the battery no Make sure that the
[ and 2 from the voltage. battery directions
battery case l® to yes correct and that old
20 v. {(normal value) batteries are not
lused.
Set the burst interval The red LED flashes.
to CONT.
v
Normal p———o- yes-——<:::iaoes it work? _j:::> Worked at burst
intervals.
g . l
End Does the motor make ™no Request repair to
a sound? ~ 1 the manufacturer.
yes

Does it move when thé\\ges r+ Normal
magnetic head is
pushed in ?

no End
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S .

‘ ;.‘"
e




Instruction |

EMC108 CHECKER

STO35

Manual

1st Edition
IM TT20156E
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l1. Qutline

This checker is used to check the function of the EMCIOB
EM Current meter EMCI08. ‘

2. Display unit and

MCLt0o8 CHECKER

m

/7 REsET

\ h v
\l

.

(1) Display unit (2) Changeover switch for the selection of average time.
{3) Reset switch (4) Power ON/OFF and display selection switch

2.1 Switch operation

(1) Average time changeover switch

a. X and Y flow velocity and temperature data are measured and mean
value of the selected times by the switch (2) is displayed.

b. When the last number of data is entered, file number. data number and
direction data is displayed and no average function is available.
For example, if the switch is set at position 4.4th data for File
No., Data No. and the direction is displayed and average data of ¢
each data for X flow velocity. Y flow velocity and temperature is

displayed.
Data flow
F-NO. Z1 (1 [J &4 [J---- e [1indicates the data.
- _ - 77 indi e data of
D-NO. Z o E % i Jeee- .1nd1cates th . .
- = F-NO,D~-NO and Birection.
X-Velocity I A I I T x-velocit.y,Y-veldcity and
P — _— — temperature are indicated
Y-Velocity G C D L—._.—' D Lfe--- mean value of CI D U D
data.
Direction @ D D E % E.---
- A - - J
Temperature [ ( (7 O [ i----

A-10 = 2



(2) Reset switch
;_:..Ifuphisu.switCh is pressed, the same display as described later for

~ihipower on’ is displayed.
2.2 Power ON/OFF ‘and display selection switch
' (l);Power‘is~onxwhen the switch is set at CH-1 or CH-2.

(2);When CH-1 is selected, X Flow velocity, Y flow velocity, temperature and
~direction are displayed.

X flow velocity(cm/s) Temperature Averaging time

/ /

/ / /

X XXX. X XX. X *C XX

\ \ \

Y flow velocity (cm/s) direction Down-conuter

(3jiWhén CH-2 is selected. File No.. Data No. and power supply volatge
are displayed.

- File no. _ Averaging time

F-NO XY¥XXX X X

D-NO | XXXX l xx.xiv X X
it BN \

~ Data no. Power supply Down-counter

A-10 « 3



2.3 Display when the power supply is ON

. Averaging time

|

WAL T o XX

KX

Down-counter

When the power supply is ON. display as shown above is available. E
Averaging time: The number coincides with the one selected by the
switch (2). ' .
Down-counter: When this number shows "07, the display is updated.

3. Checking procedure

(1) Connect the connecting cable to the "serial data” connector of .the.
EMC108 which is located at panel unit of EMCIO0S. ' o

(2) Set the select switch at CH-1.

(3) Set the average switch at 1.

(4) Turn on the power switch of EMC108. Display data is updated every
sampling time. . .

(5) ¥hen the average switch is set at 4 to 16, the average data of the
number corresponding to the number of the switch is displayed:

(6) When the select switch is set at CH-2, the voltage of the battery is
displayed. Change the battery when the display indicates less than
- 6.8V, _

Note. .
A 0 to 4095 is displayed for File No..The number is increased by one
every 32 data. :
A The Date no. is displayed repeatedly from 0 to 4095. -
4 Down counter displays the average time. The number shows towards
0 and the data is updated when the counter reaches 0. - ‘

4. Caution

(1) If the checker is used in the temperature of 50 degree C or over for
long period, display unit is damaged. Avoid of using it in such high
temperature.

(2) Avoid drop or strong shock. L

(3) Take the battary out in case it is not used for -long time.

(4) Avoid of using in the area where direct splash of water is expected.

A-10 - 4"
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Instruction |
Manual N | CMT READER

EXO010

1st Edition
IM TTB0T8E

YOKOGAWA NAVITEC 4
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Thank you for purchasing CMT Reédér;_ Y
Please read this manual carefully before using.

Content: - -

Specification"""°'""""""'V;fy;

Qutput data formag.....;........};.;....;}..;...;;2;;:”2
Data specifications-csecevessarscrscetncrncracccnceenns 3
Receiver side sample FloWe sccererasrensensssncansonne 4
Operatione++s-es-=--=- |

NOtiCE""""""'""'"“"“""""""""""“ 5‘

Interconnection to the computer-recsrecracsserccsireneceh
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Qutline

Data é;oféd in the cassette tape by EMC108 {recording current meter)
is converted to ' a sgrial signals by this Reader, so this signals are
connected to a-data analysis computer via a RS232C interface.

1. Speci'f'ication

Input Cassette tape recorded by EMC108
Output RS232C
-8 bit binary serial data format

Character : 8 bit
Stop-bit - : 2 bit
Parity : even
Speed : 2400 bit per second

When ?Reqhest'to send” signal receive, one character is transmitted,
from the EX0!0 to the computer.

Power supply AC 100 V 50/80_Hz

BHaxr ¥
RS2I2C a4 4 ¥
/ 43

. ] 00 B
[+
T B & ool

149
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2. Dutput data format

start character start character .  : -all data .- end .. .,
l lLfaile end characEer
FI|F2|F3|F4)|Fo|F6]F7 F8| F9 | Fi11 Fi2 '{ 1
1|2 |3 |4 20| 30 [31] 32
start fail data X[ Y| D| T| fail | data | X
character no. no, no. - no,. o
\\\\\\\
00010000 | 0GO10000 ] 0000 | upper 4 bit lower 8 bit 0000 upper 4 bit

all data end

00010000 | COOLOOOO | tILELLAL | LATLLALE { ELELLLAL IIlllllf 1L

10H 10H FFH FFH FFH FFH - = FFH
1 fail : 32 data
| data : fail no., datano., X. Y. D, T (each data has 12
bits)

| character: 8 bits
4 Start charactor {l10H, 10H) is transmitted every seven files.

A After all data items are transmitted, End character (FFH) are
transmitted over {2 characters.

A-11 - 4



3. Data specification

Fail No. : repeatly 0 ~4095 (increments by | for every 32 data items)

‘Data No. : repeatly 0 ~4096 (increments by | for each data)
X . : X flow velocity
data velocity
0 -300 cm/s
2043 0 cm/s
_ 4095 300 cm/s
Y : Y flow velocity
same as X
T * temperature
data temperature
0 -30° ¢
2043 0° C
4095 30° C
B : Compass direction
data direction
0 0°
180 180°
359 359°

50° (Y axis direction)

{samplie) D
North

Y axis

X axis

2

Top view of current meter

Y
" from Y axis flow velocity 1 + 2049 ~ 4095
out to Y axis flow velocity - 2047 ~ 0
X
from X axis flow velocity 2 + 2049 ~ 4095
out to X axis flow velocity - 2047 ~ 0

A-11 - 5



4. Receiver side sample flow,
( Start }

RS232C mode set

-

"Request to send” ON
——lfi_ — no

<:::iReceiving character is normal? :>

Al yes

"Request to send” OFF[

lr

Data in
no 4
All data items are
received?
. yes
Processing
End

5. Operation

Set the power ON.

Set the cassette tape to the reader. ‘ N .
Re-wind the tape completly. (press the "REW™ switch).
Run the computer of data receiving program. '
Press the "START ™ switch.

N P £ N e
N o . .

The “END” lamp light when whole data items transmission is completed
and automatic re-wind is finished.

A-l1 -6



"Each lamp and switch descrlptxon

START switch - (white)
STOP switch (red)

START lamp (green)
READ lamp (green)
DATA FULL lamp ({red)
TX lamp (red)
END lamp “(red)

Notice

: Start the data processing or re-starting.

: Stop the data processing.

: Indicate the data processing is starting.

: Indicate the data is reading from cassette
tape,.

: Indicate the data buffer is full condition.

: Indicate the data is under transmitting.

: Indicate the whole data items are
transmitted.

A Keep clean the tape reader head. :
A Do not use under the condition of low and high temperature or high

humidity.

A D0 not touch the switch of the reader under data processing.

Interconnection

EX010
L RS232C . RS232C Data anlysis
| ) L] Interface Computer
connection
cabe

to computer

EX010 «——> R5232C Interface Connection

EX0!0 output pin

RS 232 C input pin

I FG(frame ground)

FG (frame ground) 1

n

RD(receive data) 2

2 SD(send data)

3 RD{receive data)

SD(send data) 3

CS(clear to send} 4 tle

4 RS(request to send)

> 5§ CS(clear to send)

oan

RS (request to send)

T SG(signal ground)

-

SG(signal ground)
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EMC107

VECTOR ELECTROMAGNETIC
- CURRENT METER

1st Editics:
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Thank you for purchasing our vector electromagnetxc curren
Please read this instruction manual carefully: before us1ng

3.Configuration and Outline Drawing----+-cceeeeveccccnnieecnniieees 2

4.Operation-+secvevsceen- T L R
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Qutliline

the flow veloc%ty sensor’'s operating principle is the same as that in electro-
ignetic logs widely used to measure ship's speed.being based on Faraday's low
1e:sensor has a built in coil and iron core which generates a magnetic field .
-2ar electrodes, "and-as each of the 4 electrodes used is located around the
:nsor :at 90 degree intervals, flow velocity is detected by the electrodes
:anding opposite each other. Because of its spherical shape, it is not hardly
1fluenced by tilting.

1e. electromagnetic type has no moving parts and can measure a very wide range
E flow velocity. '

1is meter is also provided with a temperature sensor so that it can display
iter temperature.: :

1ese geﬂsqring_items are indicating on the liquid crystal display.

Spe c_i_f ications

{1) Measuring method
X-Y 2 axis electromagnetic sensor

(2) Measuring range

Flow velocity 0 ~ 200 cm/sec
- Flow direction 0° ~ 359°
~-- -Temperature =% ~ 35° C
- (3): ‘Accuracy , ‘ .
Flow velocity * 1% of displayed value plus Zcm/sec
Flow direction +5° (at more than Scm/sec)
.. ..Temperature +0.2° C
{4). Resolution S
- Flow velocity 0.1 cm/sec
. .Flow direction 1°
Temperature 0.1 C
(5) Analog Output (option)
Flow velocity VR : 0~ 0.4 VDC / 0~ 2 m/sec
Flow direction D: 0~ 1VDC/ 0~ 540° 2mA MAX
Temperature 0 ~ +IVDC/ 0~ 50°C 2ZmA MAX
(6) Display
Flow velocity 200.0 cm/sec
Flow direction 3569°
Temperature 35.0° C "-" sign is displayed at below 0° C.

{7) Averaging
. 5, 10, 20, 40 and 80 sec. (selective)
(3) Power
Alkali batteries (SUM-1 type) 6 psec.. 12 hours (continuous)
[Manganese batteries SUM-! type 8 hours, at 25° C]
Option : External power (10 to 15 VDC)
(9) Cables
Length : 15, 30 and 60 m 3 types
Tensile : 50kgf max
(10) Water resistance

Detector 6 kgf/cm?
Master unit dripproof construction
(11) Operating temperature range -10 to 50° C

A-12 - 3



3. Configuration and Outline Drawing

(1) Configuration
1) Master unit I set
2) Detector (with built in pre-amp, magnetic compass, flow velocity sensor

., temperature sensor) with cable l 'set

3) Carring box 1 set-
Optional: External power cable (10 m) 1 set’
Output cable (2 m) I set

This meter consist of the detector and the master unit and its block =
diagram is as shown in the following. .

Detectot
Flow velocity sensor ' Master unit
[} ’ ’ : i
, | —— —
Temperature sensor o V/F - > Computing device » LCD disply
y
1 o
Magnetic compass ' D/A converter —>| Analog signal |
l -1 Buffer
. - - . - —e——— |

A-12 - 4



(2) Dimensional outline drawing

Master unit

_,,,pa)r*——___:”,’\ 2;0 >

Detector
_canle _—
- - =
s160 1| 1
$1s
o [Tal
(o]
N .
[+ s1
-
#1D0 l
Temperature o
Sensor - ~
~Too i
(]
o
-
oy k 2
Flow velocity 97 |
sensor

.A=-12'=-5



Operat ion

(1) Detector support
Firmly support the detector so that the cable used to the suspend the

detector from a bridge or base does. not slip off.
The sensor can be used in any direction.
(2) Master unit function
The 3 switches on the {ront panel have the follow1ng functxons.
1) SELECT switch
"0FF~ The state in which the master unit power is turned off.
When the meter is not used. lways set the SWItch to ‘this
position.
"BATT™ The voltage of batteries js shown on the dxsplay unit.’
(For external power, a voltage of 7V is dzsplayed )

Display BATT CHECK
. 8.1V

If voltage drops below 6.5V, the display indicates the following.

Display BATT CHANGE
6. 5V

If the above display is shown, replase the battery.
"ON™ Measurement can be started.:
2) SAMPLE TIME select switch
The mean flow velocity for the time set by the knob is shown on the.
display unit.
Time is given in “sec”.
For example, if the knob is set to 40, the mean flow velocity for 40
seconds is displayed. _

§5: The mean value of 8 samples for 5 sec.
16: The mean value of 16 samples for 10 sec.
20: The mean value of 32 samples for 20 sec.
40: The mean value of 64 samples for 40 sec.
80: The mean value of 128 samples for 20 sec.
This knob alsoc has a resetting function and therefore measurent start
time is automatically reset every time any of the above times is set.
3) RESET switch
Measurement is started again immediately after this switch is pressed.
4) The 3 connector on the side have the following functions.
"SENSOR™ detector connection connector: Connects the connector at the

end of the detector cable.

(Optional)
Analog output can be fed to the outside via an OUT cable
Flow velocity :
Yector velocity VR:0 ~ 0.4 VDC / 0-2n/sec

Flow direction D:0 ~ 1 VDC / 0~ 540°
Iv T 1
[+] T 180 360 54‘0

Water temperature

-10* € ----- -0.2v
0 C ----- Ov
10° ¢ ----- 0. 2v
30° C --=--- 0.6v

A-12 -°6



‘J_The gna}og output cablg is attached and the relationship between
“ cable colors and output ‘is as follows.

xﬂ;rg'colqrr"_ Red | Green | White | Black
_Outpyt VR D T GND
Connector pin | A B C D

Master.unit is automatically switched to external power and starts
operating regardless of the presence or absence of the battery in the
master unit if a voltage of 12VDC is connected via the "EX. SUPPLY™
power connector.

Also, since thgre is no polarity on the terminal, it is not necessary
to pay attention to reverse *polarity.

The master unit also has the following features in addition to the

above. o ,

1) A buzzer sounds every time one measurement ends. For example. if
the sample time is set to 20 sec. for measurement, the buzzer
sounds every 20 sec. to inform the operator of the need to update
the display at the end of measurement.

2) The counter is displayed at the top right of the display unit for
operation check.

For example. if the sample time is set to § sec., the counter
starts counting from 5. then decrements the number one by one.
Thus display is updated when the counter displays 0.

If the sample time is set to 10 sec., the counter starts counting
from 10, and if it is set to 20 sec.., the counter starts counting

from 20. -

(1) Measurement procedure
1} Clean the flow velocity sensor electrode to avoid contamination.

(4)

2)

3)

4)
5)

If it is oily, clean it with sopy water. If it is not cleaned, lightly
polish its surface with sand paper (No.400 or finer).

Firmly connect the detector cable to the detector. Check that the
batteries are loaded into the master unit, then check for voltage
with the "SELECT" knob set to "BATT". If voltage is below 6.5V replace

the batteries.
Turn the "SELECT™ switch to the "ON™ position, then set the knob to

the desired sample time.
Since the select switch has a "RESET”™ function, measurement starts from

this moment.
The counter is displayed at the top right of the display and when it

displays 0, the data is updated. .
Pressing the "RESET™ button, measrement re-starts from this moment.

Operational cautions

A

‘.

Handle the detector with care as it is easily damaged by strong shock.

This is especially true of the temperature sensor. .
Because it takes about | minute until amplifier is stabilized after

‘power on., waite | minute before stating measurement.

Always measur away from magnetic, materials(such as iron,etc.) because

there is a magnetic compass in the detector. .
When the detector is suspended, it may ratate due to cable twist. )
Therfore, start measurement only after the detector has stopped rotating

Pay attention to flow velocity sensor contamination. Since the meter
measures extremely low electrical signals, electrode contamination

A-12 - 7.



A Pay attention to Flow velocity sensor contamlnatlon.,81nce the meter
measures extremely low electrical signals. electrode contamxnat1on
extremely low electrical signals, electrode contam1nat10n exerts an
adverse influence on meter accuracy., so be sure. -to clean the electrode )
prior to starting measurement.

4 Make sure that water does not penetrate into the detector cable

connector. If it does. dry the connector thoroughly.. -

When the meter is not used for a long time, remove - the batterzes from

the meter.

If you have any questions or service requests, please contact us. -
Shiba-hosoda Bldg. I L
1-3-2 Shiba-daimon, Minato-ku, Tokyo, Japan

Phone :03-453-6622

Facsimil :03-459-8607
Telex :246-6074 YNVTOK J
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Kinds of Equipment ‘ Maker' s or Agent s Adress

I, Tide Gauge . : KYOWA SHOKO CO.., LTD.
2—-899, 1KEBUKURG TOSHIMA-KU,
TOKYO 171, JAPAN
TELEPHONE: 03-980-4361
FACSIMILE: 03-980~-5646

2, Wind Direction and KOSHIN DENKI KOGYO CQ . LTD.
Wind Speed Anemometer 1-20-19. JIYUGAOKA MEGURO-KU
Model : KDD—SOD : TOKYO 152, JAPAN

TELEPHONE: 03-717-3191
FACSIMILE: 03-725-0362

—— ASK TO
TAMAYA TECHNICS INC

4—4-4, GINZA CHUO-KU. TOKYQ
104, JAPAN

TELEPHONE: 03-561-8711
FACSIMILE: 03-561-8719

TELEX : J23827 SOKUTAMA
3. Ultra sonic Wave Height KYQOWA SHOKO CQ. ., LTD.
Model: SSW-11 ‘ 2—-899, IKEBUKURQO, TOSHIMA-KU

TOKYO 171, JAPAN
TELEPHONE: 03-980-4361
FACSIMILE: 03-980-5646

4. Personal Computer TAMAYA TECHNICS INC
' 4~4—-4, GINZA CHUO-KU TOKYO
104, JAPAN
TELEPHONE: 03-561-8711
FACSIMILE: 03-561-8719
TELEX : J23827 SOKUTAMA



5. Direct Reading Curent Meter
Modei: DCM—-PRT-I11

6. Salinity and Temperature
Measuring Bridge

Mode!l: MC-5

7. Portable Turbidimeter

Model: PT-1

8. Van Dorn Water Sampler

——— ASK TO

KYOWA SHOKO CO:v LTD:
2—899, IKEBUKURO TOSHIMA-KU. *
TOKYO 171, JAPAN

TELEPHONE: 03-980-4361
FACSIMILE: 03-980-5646

KAWAMURA & CO.. LTD.

3-27-9, ASAKUSABASHI, TAITO-KU,
TOKYO 111 JAPAN

TELEPHONE: 03-861—4171
FACSIMILE: 03-881-4175

TELEX  : 265-5776 RIVILL-J

TAMAYA TECHNICS I[NC

4~-4-4, GINZA CHUO-KU TOKYO
104, JAPAN

TELEPHONE: 03-561-8711
FACSIMILE: 03-581-8719
TELEX : J23827 SOKUTAMA

TAMAYA TECHNICS INC

4—4-4, GINZA CHUO-KU, TOKYO
104, JAPAN

TELEPHONE: 03-561-8711
FACSIMILE: 03-561—-8719
TELEX : J23827 SOKUTAMA

TAMAYA TECHNICS INC - %
4-4—-4, GINZA CHUO-KU, TOKYO
104, JAPAN

TELEPHONE: 03-561~8711
FACSIMILE: 03-581-8719
TELEX  : J23827 SOKUTAMA



8 Variable Speed Tubing Pump

10 Self Recording Current Meter
Model: MTC-111]

1L EM Current Meter
Model: EMC-108

12 EM Current Meter
Model: EMC-107

13 An Power Failure Unit

Model: UPS-510

NIHON MILLIPORE LTD
1-3-12, KITASHINAGAWA,
SHINAGAWA-KU, TOKYQO 140,
JAPAN

TELEPHONE: 03-474-9111
FACSIMILE: 03-474-9129
TELEX : MILLIPOR J24948

KYOWA SHOKO CO., LTD

2-899, 1KEBUKURG TOSHIMA-KU,
TOKYO 171, JAPAN

TELEPHONE: 03-980-4361
FACSIMILE: 03-980-5646

YOKOGAWA NAVITEC CORPORATION
1-3-2, DAIMON SHIBA MINATO-KU,
TOKYO 105, JAPAN

TELEPHONE: 03-459-8877
FACSIMILE: 03-459-8607

TELEX : 246-6074 YNVTOK-J

YOKOGAWA NAVITEC CORPORATION
1-3-2, DAIMON, SHIBA MINATO-KU,
TOKYO 105 JAPAN

TELEPHONE: 03-459-8877
FACSIMILE: 03-459-8607

TELEX : 246-6074 YNVTOK-]

TAMAYA TECHNICS INC.

4~4-4, GINZA, CHUO-KU TOKYQ
104, JAPAN

TELEPHONE: 03-561-8711
FACSIMILE: 03-561-8719
TELEX : J23827 SOKUTAMA
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