ELECTRONIC DENSIMETER MDS-300 & MDS-3000
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INSTRUCTION MANUAL

e/ _ MDS-300 & MDS-3000 which are
combined the high-precision electronic
balance, installed original software with
y ‘ “ the container for measuring the specific
/ | / gravity of solid, liquid and powder
=l D ’ | Y accurately in easy and speedy way.
' g e ' S/ These machines adopt Archimedes’

N = principle and conform to various

O =/ standards.

[V I Y [ 13 o]0 ]oll PRECAUTIONS FOR USE

1. Samples that can be measured
1) Solid such as Rubber, Plastic, Glass, Metal and Ceramic .
2) Special shape of solid such as Pellet, Fiber, Paper and Film.
3) Sample which floats in water.
4) Sample which has water absorbency.

5) Liquid of low viscosity.
6 Some kinds of powder.
2. Accurate results cannot be achieved on the following occasions.
1 Liquid of high viscosity. 2) Solid which melts into solution for measurement.

3. Be careful about the following matters to prevent failure and electric leakage.
(1) Do not spill water onto the machine body and spare parts.
(2 Do not spill water onto the machine body and spare parts when putting a sample in and out.
(3 Refrain from placing the body on a tremulous location, which may spill water.
@ Empty the Water Tank and pull off the plug when not used.
(5) MDS-300 can measure up to 300g, MDS-3000 can measure up to 3kg. Do not put an object over these weights.

4. Be careful about the following matters in order to measure accurately.
(D Set up spare parts correctly.
(@ Install in a stable place avoiding vibration and shock.
@ Use the Airtight Wind Shield attached to MDS-300. VIt is the optional parts for MDS-3000.
@ Measuring table should be solid and free from vibration, drafts and as level as possible.
5. MDS-300:
The Water Tank is made from Styrene resin and the Sensor & the Support are made from ABS resin.

MDS-3000:
The Water Tank is made from PET resin and the Measuring Tray unit is made from Stainless.

Do not use such solution as to erode them.

Do not leave as it is after using other liquid except for water.
6. This machine can calculate the specific gravity based on the weight of sample.
Please calibrate periodically by using the 200g calibration weight for MDS-300 and 2kg calibration weight (option) for
MDS-3000 in order to measure accurately.

ArraMirage Co, Ltd
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NAME & FUNCTION

ACCESSORIES & COMPOSITION  See the illustrations to confirm that everything is contained.

MDS-300 MDS-3000 ‘
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(UMAIN BODY (2 WATER TANK HOLDER
(3)JAIRTIGHT WIND SHIELD (49 SENSOR

() WATER TANK (6 TWEEZERS (7 THERMOMETER
(8)200g CALIBRATION WEIGHT (9)AC ADAPTOR
WSUPPORT (1)STAINLESS ANGLE

DMAIN BODY (2WATER TANK HOLDER
3)SENSOR ATTACHMENT (4 WATER TANK
SIMEASURING TRAY UNIT (6)LID

7)DISH (8)AC ADAPTOR (9 TWEEZERS

1 THERMOMETER 11USTAINLESS ANGLE

)" appears on the upper left side when the numeric becomes stable.

DISPLAY
EEEE«
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STABLE © Stable mark “C
[ Before measurement |
g : This shows aerial gravity(gram) or underwater gravity(gram).
SG(upperleft)  : Show the SOLID DENSITY MODE. ¥IThis changes for every mode.
[o : Wappears right of g-mark when the aerial gravity is memorized.

[ After measurement |

SG(upperright) : Shows the specific gravity.
ERR(upper right) : Shows error of the specific gravity.
V(Upper right) : Shows volume.
SWITCH KEY
Key When pressed When pressed and held (for 5 seconds)

To turn the display on and off

To change Measuring Mode
Solid = (Liquid) — (Optional) = Solid
*( ) can be used after changing the Initial Setting

(1Before measurement: To change the PAGE of Initial Setting
(2Before measurement: To change other Setting

(DMeasurement: This is the main key for measurmg
(ZBefore measurement: To select the Initial Setting
(3)Before measurement: To calibrate

1)Before measurement: To set the temperalure of water
2'Before measurement: To set the specific gravity
of the liquid and the coefficient rate

(DBefare measurement: To change present value o! the lnmal Snmnc
(2Before measurement: To increase the numeric in setting a value
(3)Atter measurement: To change the display.

1) Before measurement: To select others

(Before measurement: To change the CODE of the Initial Semno
(2)Before measurement: To decrease the numeric in sefting a value
(3)After measurement: To output of data

'Before measurement
2'During measurement:

To enter Calibration Mode
It returns to the last procedure

@0@@@6

(1To set the display to zero
(2)To cancel a present value in a setting mode
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@ CONVENIENT FUNCTION

MDS-300 can make the Lid into a half size so th

at it can be measured more eflicie

it and accurate

Please use the Lid separated as following pictures for small samples.

/MDS-3000 can also make the Lid into a half size

Previous Sensor New Sensor

Remove the front parl
of the Lid gently

Iha Lid bacomas
aboul a hall size
«No nead to opern and close avary time

( MDS-300 )

c

MDS-3000 =

1Place the Body on a stable location where is no vibration
2)The Body has a Sprit Level at the front left side.
Twist the Adjustment Feet on the underside lo level

Level _
S -~ Adjustment
~  Feet

3)This Body has been equipped with the Water Tank Holder
at the factory. Set up the Body and the Support following
instruction. =

o \Waler Tank
= Holder

Put a shaft underside of the Support

into the center hole and press

it down firmly.

# It does not cause a failure, even
if it is pressed down firmly.

= Make sure that the Support and the
Holder do not touch each other.

(a)Pour water up to the inner line of the Water Tank.
Fit it on the convexities of the Water Tank Holder.
Put a few drops of mild detergent in the Water Tank.
It will be great help to remove air bubbles.
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DPlace the Body on a stable location wharo 1s no vibration
2The Body has a Sprit Lavel at the frant lalt sida
Twist the Adjustmant Feat on the undaersida 1o laval

i

i

Level- /7

Adjustmaeant

- Foot

DThis Body has bean equipped with the Wator Tank Haoldor
al the faclory. Set up the Body and the Sansor Attachimant
following instruction

Sensor
Attachmenl
R h
\
Waltar Tank
[ | Holdor
| ]
‘: ,/l b ]
p r , Put a shalt underside of the Sensor
g i // Attachmaent into the canter hole
'
y /l,-’ Sonsor Altachmant, Maasuring
Yy 4 tray unit and Watar Tank have

been assembled at the laclory
o the baginning, disassamblo that
Into each part, and then assamble |

|
|
|
|
|
‘
‘
|
|
them again, |

(WPour water up lo the 70% line of the Wator Tank
Fitit on the 2 concavities of the Watar Tank Holder
Put a few drops of mild detergent in the Watar Tank
Itwill be great help 10 remove air bubblos

i / .
\ ~l
\ ] |
A |



>'Put the Sensor over the Water Tank gently.
Make sure that the bottom of the Sensor is correctly positioned
on the Support. Sink the Measuring Tray into water.

6)0ver the Airtight Wind Shield.
It has finished setting. Please confirm that the AC adapter
type is correct for your local voltage and receptacle type.

7JAn Airtight Wind Shield could face to any direction.

(S)Equip two horizontal bars of the Measuring Tray unit at 4 vertical
Sensor Attachment. At first, screw two positions of the front.

! 1

6)Attach the Lid and screw remaining two positions of the back.
It has finished setting. Please confirm that the AC adapter type
is correct for your local voltage and receptacle type.

/ S

=y LV} —

E{MDS-BOO is the precision instrument. Make sure that use the Airtight Wind Shield for accurate measurement.
¥/MDS-3000 does not contain the Airtight Wind Shield. Airflow such as the air conditioner may interfere with the accurate
measurement. If you measure in such a circumstance, we recommend purchasing out the optional Airtight Wind Shield

for MDS-3000.

1.This instrument is an electronic device. At the first time, it takes about 3 minutes for an electric circuit to become
stable after plugged in. Plug in an AC adapter and turn on the power and warm up the machine at least 3 minutes.

2.When |:48A8886 o.

does not turn to be or_[ 2505 o |the display does not get stable, zero point is out of position.

Press key to return the display to[z .5(,-733,, . If it does not work, proceed calibration.
3.0nce this procedure is completed, the electricity remains stable in the power distribution as long as the AC

adapter is being plugged in even if power is turned off.

B Necessity of calibration (adjustment of balance)

CALIBRATION

High precision electronic balance is equipped with the Electronic Densimeter: MDS-300, MDS-3000
and it calculates the specific gravity of a sample based on the weight .

Accurate results come from measuring the gravity accurately. As a characteristic of the balance,
the gravity differs from place to place. Calibrate the unit on the following occasions.

(DWhen the unit is installed for the first time.
(Z)When the unit is transferred.
(3)When the surroundings are changed.

@)In regular adjustment(Once per a week or everyday as a need arises).
A calibration weight is necessary for calibration. 200g calibration weight is contained to MDS-300.
2kg calibration weight for MDS-3000 is an option. We recommend purchasing it.
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I HOW TO CALIBRATE

( MDS-300 = T

(1)Turn the display on. Hold down key for about 5 Sec;;s‘

\DTurn the display on. Hold downkey for about 5 seconds.
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@Press(@m=key, and the display turns
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(@Place the 200g calibration weight on the center of the

Sensor gently. And press key.

P SR

® 50 | appears and a few seconds later, | {4 |
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will be displayed. Then remove the calibration weight.

E I b | .
CLUL ’ N 1

@D I )ED

(©)Display returns to|* 556 ¢ | which means the calibration is
completed. Place the calibration weight on the Sensor, and

confirm that the value display is within +1 digits of the

specified value.
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If it is not within the range of +0.001g, check ambient
condition such as draft, vibration and setting of all parts,
Then repeat calibration again.

*ERROR INDICATION
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(3)Press key, and the display turns
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@Place the 2kg calibration weight on the center of the

Sensor gently. And press key.

¥I2kg Calibration weight is an option
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@ opme |appears and a few seconds later, | {,4

will be displayed. Then remove the calibration weight.
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(©&)Display returns lo!_°_ 840 o | which means the calibration is
completed. Place the calibration weight on the Sensor, and
confirm that the value display is within 1 digits of the
specified value.
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Itit is not within the range of +0.01g, check ambient
condition such as draft, vibration and selting of all parts.
Then repeat calibration again.
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In case the display is shown as left during the calibration, it indicates error.

LI L Press o) key 1o return 1o 0, and start from the Step (1) again
Please make sure the following matters when ; :

(Sensor, Water Tank, Holder, and Su
(2)The correct 200g or 2kg calibration
Rt foro is. Epiayed during the calibration

@installed location is stable without vibration an& air cu

If there is no problem with above, there ma rrent.
Please inform us Or our agens.

the error indication still appears.
Pport and all parts are set properly.
weight is used.

y be some defect or failure in the instrument.

ke
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Change the Initial Setting before measuring in any of the following cases.
(UWhen changing the measuring time
(2When changing the minimum display digit number
(3)When changing the Measuring Mode(Solid, Liquid and Powder)
(4)When selecting Auto-weighing-enter function for SOLID DENSITY MODE
5)\When using the liquid other than water as solution
6)When selecting other functions
(Z)When connecting to printers or computers

PROCEDURE OF INITIAL SETTINGS Refer to INITIAL SETTING LIST P16, select a value.

(UTurn the display off.
2)Hold down("l-,zr_'v)key, and press (v@—" key.

@@@@ The first item, C-1 A-t 0 is displayed
(3)Refer to INITIAL SETTING LIST, select PAGE, CODE and VALUE by the following keys

o;‘,ﬁ 1 \,-',, a. C-1 means the PAGE. Press@key to change
d , b. A-t means the CODE. Press@ key to change.

...@O@ ¢. 0 means the VALUE. Press@ key to change,

4)Press @ key to confirm the setting
Display shows | f 4 to zero display

’r f\* o P

'nn HHHH

1

HOW TO SET UP OTHERS

| 1. COMPENSATE WATER TEMPERATURE | ; _ .

By using water as solution of measurement, this instrument can measure the specific gravity of a sample against

the specific gravity of water. As the specific gravity of water changes a little depending on the waler temperature, so
that the specific gravity of a sample changes accordingly. It is necessary to compensate water temperature based on
the specific gravity: 1.000 of 4 °C water. The specific gravity of water being present in memory at every 0 to 99°C
Celsius in advance, it is possible to compensate the specific gravity of a sample by setting water temperature.
VIRefer to the next page P6 MEMORIZED DENSITY OF WATER

SETTING PROCEDURE

(1)Measure water temperature by using the Thermometer.

@Turn on the power. Hold down (@ key for about 5 seconds.
(3)The present set water temperature blinks on the display. At the factory, both actual water temperature (left side)

and the compensated water temperature ( right side) have set 15°C.
@Input the measured actual water temperature and the compensated water temperature with following procedure.

Press@ key to plus 1.
Press key to minus 1.
Press (wooe) key to move to right and left.

After setting, press (=) key to memorize it. The display returns to zero.
The compensation setting of water temperature is completed.

<G Te mp L% 7
o KT §IC TS
LHHng,'pl J I > 5 D oo 9. . LJ
G ) @GP (B)E= G .‘@0‘@7@ Tl - RO, (@ (D

Actual water Compensated
temperature  waler temperature

[ ] lll o [y B o
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EPET® P S GBI DD

5

Temp b [ E [N TeNT/
P” I 3 o RS F L 1| 73
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I 2. INPUT THE SPECIFIC GRAVITY OF SOLUTION b s L DR

The solution other than water can be applied to this instrument at SOLID DENSITY MODE.
The result measured in the solution can be compensated for the result in water by inputting specific gravity of
solution in advance. This works well for the following cases.

(DSample has too many bubbles when measured in water (Pellet, Powder, Sponge)

(2Sample is so decorative that water does not get in detail part of sample easy (Fiber and so on)

(3)Sample repels water (Film and so on)

V/MDS-300: The Water Tank is made from Styrene resin and the Sensor and the Support are made from ABS resin.
Do not use such a solution as to corrode them.

VIMDS-3000: The Water Tank made from PET resin, and the Measuring tray unit made from stainless.
Do not use such a solution as to corrode them.

VIEthanol (Specific gravity: about 0.798) is suitable for solution as well as water.
It is inflammable, so handle with exira care.

SETTING PROCEDURE

(DSelect the Initial Setting for setting the specific gravity of solution. Change the Initial Setting C-1,Lqd 0 =1
(2Turn on the power. Hold down @ key for about 5 seconds.
Present set value appears on the display (factory setting 1.000). The numeric leftmost blinks, and can be
changed the value and set the specific gravity of the solution with following key operation below
Press @ key to plus 1.
Press @ key to minus 1.
Press uooe) key to move the cursor to the next digit. |
3 After setting, press @ key to memorize it. The display returns to zero. g
Setting the specific gravity of solution is completed.
¥When using water as solution again, the above setting must be returned, the Initial Setting C-1,Lqd 1 = 0.

MEMORIZED DENSITY OF WATER

TEW()%A,M 0 1 2 3 4 5 6 % 7 S ]
0. 0. 0. 0. 0. 0. 0. . 0. |0
0 99984 99990 99994 99996 99997 99996 99994 | 99990
10 99970 99961 99949 99938 99924 99910 99894 | 99877 | 99880
20 99820 99799 99777 | 99754 | 99730 99704 | 99678 [ eoss! 00623
30 99565 99534 | 99503 | 99470 | 99437 | 99403 | 99368 | 90axs 99297 | 9925 |
40 99222 99183 99144 | 99104 | 99063 | 99021 98979 | 08936 98893 | 98849 %
50 98804 | 08758 | 98712 | 98665 | 98618 | 98570 | 98521 | 9847) 1 9gaz2 | esar ?
60 98320 98268 ii;.}?i& 98163 98110 98055 98001 [ o 7946 | o '890 ' Q7834
70 97777 97720 | 97662 07603 07644 97485 | 07425 | 97364 | 97303 | 97242
80 97180 97117 97054 96991 96927 06862 \t 96797 7 ag7 3 [ ;»-(;\'w_'yi\ 1 96600
90 96532 | 96465 | 96397 | 96328 | 96250 | 96190 | 96120 | 98050 | 95979 | 95906
96 - J
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SOLID DENSITY MODE
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| & 101 ‘ BB IE
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HHoId the sample by using Tweezets i) [l
cordra! flllﬂ of the measuing Ly in wialor gonily

In doing so, remove bubbles sticking on the sample by shiaking it slightly in water
| The bubbles may interfere with the accurate measuremaent
| ¥in case the bubbles cannot be remy v o § .
i Wﬁm "‘l‘: ’.r'].’"ff": Wit the K arvy I droai - ‘ A (¥ v iy
| by this way
¥The sample has 10 be on measuring iy « Tk 7 .

the display before measurement Ther
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@)Place a sample on the measuring tray in water to measye
the underwater gravity. Press @ key after the stable man,
“C)" appears. It takes the average of underwater gravity

4)Place a sample on the measuring tray in water to measure
the underwater gravity. Presskey after the stable mark
“O)" appears. It takes the average of underwater gravity.
il o [N ‘
: ' F I l LI

WEE D g, @ ("‘ o g, g.|

©

L ¥IWhen “E” shows on display, confirm stable mark “C)” and press @ key again.

(5Measurement results are displayed. (5)Measurement results are displayed.

When pressing @ key for a second, the display turns to When pressing O key for a second, the display turns to
the followings. the followings.

Specific gravity t '| ', l' ', vb
V

-_

v

Specific gravity {0 - ; ;J

Error of the specific | ERB FIre ) 56 Error of the specific E rnr 1 -
gravity LUl . gravity L
D@ B E e @ B
E’Error of the specific gravity means that the digit value have error. “Error of the specific gravity means that the digit value have erro
Vol ) 1" |:| ¥ ° 1 L
ome PIUIC - Volume 1781 .J
SEEOD CoT] O
ifi i an =8 i ; oo =°
Specific gravity Lidu . Specific gravity | @ T
G @R (B & e @B )=

TO FINISH MEASUREMENT AND TO CONTINUE MEASUREMENT

Take a sample out by using the Tweezers. Press @ key to return to zero.

When continuing measurement, make sure the display is zero and start from the Step ..

[AThis instrument is an electric device. It may cause failure when the water is spilled on machine body.

a) Do not spill water on the unit or spare parts.
b) Do not pinch a sample inside the Water Tank with your fingers to prevent overflow.

o : -/

c¢) When measuring the same sample again, dry it well. It may not get a proper result if the sample is semidry.

@ CONVENIENT FUNCTION
a)When procedure (2), and like to go back procedure (1), press O key for 5 seconds.
By pressing the . key for 5 seconds, it goes one step back procedure.
b)When procedure (5), and like to go back procedure @), presso key for 5 seconds.
c)Auto-weighing-enter function( Initial Setting C-1, At-E 0 = 1), the machine starts taking the average
weight in water automatically when it becomes stable without pressing @ key.
This is the Auto-weighing-enter function. Do not have to press the key, so that the measurement is high precision without
key pressing vibration. However, when the display once appears E, press@key after checking the stable mark “_~

S, 7 __J
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— 2 FLOATING SAMPLE MEASUREMENT SRS

Fy waling e et I sl bile b died ik loiin bl sl ahinl e Wisihane, Spange, Fllm_, Wi
aned mo ony i aaingple whieh feste o adbaes bbb e Fi s b maasipeil more spaeily by usiing
athanol wiich hna fean st beiebo i wiili

ARefer o 16 HOW 10 8ET UF OTHERE 2 NPT (HE SRECIFIE BRAVITY OF 5O1LUTIoN,

Wit with LS 40t
(e wilth e SO0 6 i B

G b Slalilens At it e Maasuiing

Py Iy il
W11 i Btallann Angle sl ha anlialy uniap e watst

M thg welght of tha Slaliless Angle apjaars,
Muq,,,nmm,& Juzy b patuin i) fuird)

Lopysona] P |0 noooe.

(ﬁ}in)rg(&n@w}(i-nun)( Al ;:1— )0 Sbwnd) wiin Jitson)¢ A )¢ e o

O Maasure the aaral gravity of ihe safpla salme &8
Blanidard Maasiiaiant of Salld 17402

/ﬂm:;f)(mn;)@( A B iy

e memoilzed tha aanal gravity, place a sample
undar the Stalnless Angla
Al s Hime, minus indication will be displayad by
negaliva huoyancy. Prass (rewren) kay 1ha saME 48
Slandard Maasurement 1174
Iha display shows s dansity less than 1000

» |- 08

o / yfﬂfy I W

 EEE 3. ABSORBENT SAMPLE MEASUREMENT [

By using this method, Ii's possible 1o 168t varlous absorbent samples of Fiber, lubber, Spenge, Ceramlo and so on.
Before measurement, change the Initial Betting C-2, diSF 0 1 (Henewal requency of density ). o that measuring
results are renewed avery second and can be measured the successive varlation of the specific gravity,

] or 1o PS INITIAL BETTING and P16 INITIAL SETTING LIST.

necessary o control by a computer or a printer connectod for maasuring tmae and interval,
ossible 1o sot intarval of print by optional printer (AD-#1211)

by watar is not enough, it nesds 1o change solution.

9
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EEEEER 4. PELLET AND POWDER MEASUREMENT [

llllustration with MDS-300
' Powder. 4

By using this method, it's possible to test Pellet (grains) and Pow (Procedure with MDS-3000 is the same)
PREPARATION

' Change the solution from water to such as ethanol which has less surface tension than water. Al following PROCEDURE 1.,
pour the solution until a Petri Dish on the Measuring Tray sinks slightly (Entire Petri Dish is under solution).
It could cause inaccurate readings by oo much solution.
¥'Do not use such solution as to erode the Water Tank.
< Set the specific gravity of the solution.
¥'Refer to P6 INPUT THE SPECIFIC GRAVITY OF SOLUTION.
! Prepare a Petri Dish (®50~®70) and a medicine paper.
4 Prepare necessary weight of sample (Pellet or Powder)
¥ Refer to P14 NECESSARY WEIGHT AGAINST DENSITY.

PROCEDURE
(1)From zero display, place a Petri Dish on the center of
Measuring Tray in water and medicine paper on the
nonn Lid of Sensor. ‘
’ [o LLL ﬂ L 9. Presskey to make the display zero.

EDEDED (OB

(2)Put the sample gently on the medicine paper on the .
Lid of Sensor. After the aerial gravity of the sample will
be displayed, press key to memorize it.
° b B B 1 (“Make sure not to spill the sample.
’ [ 33323 8.

ED @B

(Pick up carefully the medicine paper not to spill the
sample. Pour gently only the sample into the Petri Dish
on the Measuring Tray in water.

Make sure all sample are on Petri Dish. .
Any amount of sample should not be out, float or swim.

@Put the empty paper of powder medicine onto the Lid
as shown left. Press‘ key after the weight of the
o P
LS QJ

E @A) (B )=

sample in the solution Ts displayed.

(®The specific gravity of the sample will be displayed,
DB and the measurement is completed. This result is
calculated as the value in water.

9.
@@@ When continuing measurement, start from Step (Dafter

taking out the Petri Dish including the sample.

TR

ecT oo
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LIQUID DENSITY MODE

This machine has software which can calculate density by following two ways.
To measure the liquid density, optional Liquid Density Kit is necessary.
VRoom temperature liquid density

2)Optional compensate temperature liquid density by setting the coefficient rate of the liquid by temperature change
i:é'High viscosity liquid density can not be measured.

LIQUID DENSITY KIT & COMPOSITION The following Kit is for MDS-300. Please contact us about the Kit for MDS-3000.

(Beaker line)

7\

»
.

HANGER STANDARD GLASS HOOK 50cc BEAKER BEAKER STAGE
SAMPLE (2 PCS.) (2 PCS.) (2 PCS.)

[ 7] 1. ROOM TEMPERATURE LIQUID DENSITY [

|

Zlllustration with MDS-300

PREPARATION 1

Memorize the aerial gravity and the density of a Standard Glass Sample.
There are[Aland([Blfields of software space to be memorized for 2 of each Standard Glass Samples.

P DMeasure the Standard Glass Sample with the

same procedure of Standard Measurement of
S Solid Density P7.

2)At the Step (2) of Standard Measurement P7
o ITTQn (NN After the aerial gravity is displayed, hold down
I L au 9. LJJu 9. ) 2

(===gkey and press("a Jkey. Then the aerial gravity
PP D (DO DD

"of the Standard Glass Sample is
o Y memorized in Memory|A |.
(SO 5~

appears upper left on the display

3)Proceed the Step 34) and Step 5.

, After the density is displayed, hold down (&= key

o and press( A Jkey. Then the density of tﬁér

ey A Standard Glass Sample is memorized in
Memory

appears upper left on the display.

- . d A c
yEare = b o JIDE = : - -
o CCCD CLCn ZITo memorize in Memory . hold down ( a

v P :
@@ @@(M@ t;@ok/jj key and press (8. key at above steps.
(a2 OD)

v

o

1
LI 9

SO >

4)To finish, press .‘\é";ﬁf\r‘key to return to zero.

=)

=]il=




PREPARATION 2 Regpizce the Sensor to the Liguid Density Kit.

Beaker stage

~ ’/
Vo~ Ve nlo
e [~k S > )
iz @ T & b
p o= e
the Beaker Stage
sor and the Water Tank.  Attach
e err‘ e;a%ﬁ@z;ﬁot to spill the water.) on the Water Tank Holder correctly.
/
/
y p

Fut the Hanger along the Turn on the power and make sure the display is zero.
side-rail on the Support. Sefting is completed.

=z L Change the Initial Setting C-2, LSG 0 = 1.
5 Aarnnn ’ ’ rarrn - (Liquid Density Mode ON)
| Luuy g o g |
B zz8
S s SO DS
-E0 frnn : i 2Turn on the power and make sure the display is
LUy o | zero. Hold downkey for5 sec.is
] g
displayed.
@{’_:} = /"'_;o Memoryshows right on display, which means
¥ B memorized (A) Standard Glass Sample can be
—1 ’ S

used,

— ¥/When use memory [B]. hold down key

P ), and presskey to change to [B] from [A] .

. % 2 Pour the liquid sample and (4) Standard Glass
e 1 Sample into a 50cc Beaker. Set the Beaker on
& 3 the Beaker Stage.
. Suspend the Hook from the center of the Hanger.
3 Mzake sure that the end of the Hook is in the
Liguid sample.

71t needs 50cc of Liquid sample.

1 ( Lad , % The weight of the Hook is displayed.
EU 6" » ! 2 Press @ key to return to zero.

9 The preparation is completed.
O T




MEASUREMENT PROCEDURE

o nnnn A
L LLLI LI L \l
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B le  im33 S 0 -
» | LICEC g ; il g

N SN e
OnorF) (wooe @ )( @fﬂz 2ER0)
4. %= ,/

AN

¥ Setting coefficient rate of the liquid is necessary.

PREPARATION

 pann _°
e

SE@ D

Temp \'_, -

ll l i)

l

(Actual ) Compensaled
Temperature/ \Temperature

‘ rate \1/

CICIrr
LLLILIL)

ED (B ED
v

gd
) gnnn . "

LLuLn g

EDE@ (B )E

A8t

— o -
Onors) (eope ./A\-f B ez /605;-)(5-/0;9 E‘N@/@ B @
N pui gl el Wy L ;/(_// (20

’as OFF}@ c/fvr;a @O(ﬂf 2£R0)

» 2. OPTIONAL COMPENSATE TEMPERATURE LIQUID DENSITY |

Liquid density at optional compensated temperature can be measured by setting the coefficient rate of the liquid.

(1)Make sure the display is zero, then hang the (A)

Standard Glass Sample by the Hook and suspend

it on Hanger.

The weight of the (A) Standard Glass Sample in

the liquid is displayed.

[//Make sure that the Standard Glass Sample
is completely in the liquid sample without
touching the Beaker.

2)Press @ key after the stable mark “(_" appears
The machine calculates the density of liquid
sample base on the memorized weight and
density of the Standard Glass Sample.

3)The liquid of density is displayed.

Press@key to finish.
Take oul the Hook and the Standard Glass Sample
from the liquid sample.

4)To continue measurement, prepare another Beaker
and start from PREPARATION 3.
¥ When using the same Standard Glass Sample.
wash and dry enough before measurement.

/Illlustration with MDS-300

(UPREPARATION 1 to 2 is the same as that of ROOM

TEMPERATURE LIQUID DENSITY.

2)At the step of PREPARATION 3-2)(P12), press
@key for 5 sec.
Display for setting temperature comes as shown
left.

3)Set the actual liquid temperature on the left and
compensated liquid temperature on the right.
Press@key to plus 1.
Press@key to minus 1

Presskey to move to the next digit.

Presskey to confirm.

@Then follow to set the liquid coefficient rate as

shown left.

SPress key to confirm and return to
PREPARATION 3-2 (P12).

(®Continue to PREPARATION 3-3/2) and MEASUREMENT

¥/The measurement procedure is same as the
above of this page.
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COMPARATOR FUNCTION

This is the function that can judge measuring result compared with preset standard val_ues, between the
higher limit and the lower limit. [HI ], [6[d and [LO] will be displayed on the upper right side as well as the

measuring result.

SETTING PROCEDURE

o ponn
SO
v

Hi \1/

nOrrrnn =6
LILLu L

CE DD

Lo \1/

SR D

[o AT ]
SO
v

oxR
o 1177 56
[ NS J

S DD

1)Select the Initial Setting C-2, CP-0 = 1
(Comparator ON).

2)Turn on the power and press CA_/) key for 5 sec
Hi or Lo appears on the upper left of the display
as shown left.
By followings, change the blinking number to set
the limits of the density.
Press ﬂ/\’key to plus 1.
Press @ key to minus 1.
Press @D key to move to the next digit.
Press @ key to confirm, then follow to Lo.

3)After setting, press @“) key to confirm.
The setting will be completed and return to zero.

4)Proceed measurement.

Any 01, and appears on the upper right

of the display at the same time as resuft comes up.

I NECESSARY WEIGHT AGAINST DENSITY (SOLID, POWDER) (IR

This machine calculates the density by Archimedes’ principle.

Therefore, more density sample needs more weight to have constant repeatability. Please refer to below table of
Necessary weight against Density, and prepare enough weight of sample.

¥/Below table weights are necessary weight to avoid error value of last digit Density.

@Sampie weight is less than that, value of Error of the specific gravity gets more. (Refer to PB Measurement result)

DENSITY 02 0.4 0.6 08 1.0 12 14 16 1.8 Y R
MDS-300(g) 0.05 0.13 0.29 0.52 0.79 113 | 1.54 2.02 2.54 3.14 38 | 454
MDS-3000(q) 016 | 062 | 141 | 256 | 393 | 565 | 770 | 101 | 127 | 157 | 190 | 227

DENSITY 26 28 3.0 35 4.0 5| e 6.0 R T
MDS-300(g) 532 | 618 | 708 | 964 | 1258 | 1592 | 1966 | 2360 | 2832 | 3388 | 4000 | 5040
MDS-3000(g) 266 | 309 | 354 | 482 | 629 | 796 | 983 | 118 | 1a16 | 1698 | 200 | 252

= -

ke
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DATA OUTPUT

This machine can output data of the measuring results and calibration records (GLP output) using the
RS232C serial interface.

1. Connecting to the Simple Printer.
2. Connecting to Original Printer.

3. Connecting to a PC (personal computer). VIPrepare a straight cable (D-sub 9-pin, female connector)

HOW TO OUTPUT DATA (1 and 2 above)
1. Select the Initial Setting as follows.
(USet Data output mode PAGE C-3, CODE Print, VALUE 0 1o 1.
ifFaclory setting VALUE 1 (Auto-print mode)

(2)Set Output data PAGE C-3, CODE dAtAt, VALUE 0 to 2
iT/\Factory setting VALUE 0 (Displayed data)
3)Set GLP output PAGE C-3, CODE inFo, VALUE 1 or 2 (Reler to printing sample)
YfFaclory setting VALUE 0 (Not output)
4)\When you use Simple Printer, set Page C-4, CODE bPS, VALUE 4 (Baud rate 9600bps)
And set Page C~4, CODE btPr, VALUE 2 (Data bit, parity bit).
5)Set Data format PAGE C-4, CODE tyPE, VALUE 0 or 1.
ZFaclory setting VALUE 0 (A&D standard format)
“When set showing reference value on display, set tyPE 1 (DP format). When set A&D format, reference value can not print out.
“/About others except the above, please refer to the operation manual of the printer. The setting of the printer may be required
2. Contents of output data “The following is an example of MDS-300
Printing sample using the Simple Printer. Al available data are printed.
AD Format DP Format Meaning .of Fiummg 7
ST,+0030.315 ag | | AW +30.315 g ag , Alfzessneras: ARGl
ST,+0028.312 wg | LW +28.312 g WG, LWeeeeeeeees Weight in water
| ST,+0015.122 SG | SG  +15.122 SG srererrrnennns Specific gravity
! | ST,+0000.004 DV | DV +0.004 s Error (SG)
| ST +0002.003 CV | | CV  +2 003 DV _________ ki
| ST,+00000015 C | TR 415 D #stsaipmesmnes olume
| ST,+00000004 C | | TA +4 C,TR=weereeee. Water temperature
C,TA rerenens Compensated water
L - - temperature
GLP outputting sample using the Simple Printer.
AD Format General-data Format
e |
A Mirage | A Mirage
MODEL MDS-300 | | MODEL MDS-300
S/N 15402832 | | S/N 15402832
] 1D 0000000 | D 0000000 |
1 DATE
| CALIBRATED(EXT.) | ,
| CAL .WE | GHT L TIM
| +200.000 q |
I SIGNATURE || CALIBRATED(EXT.)
: CAL .WE IGHT
.. | +200.000 g
SIGNATURE

Output possible item from PC or Printer

MEASUREMENT MODE OUTPUT POSSIBLE ITEM

Weight in air, Weight in water, Specific gravity, Error, Volﬁ;é,_;\a;;lﬂar;d‘é;npensated water
SOLID DENSITY MODE temperature, Density of solution

Standard Glass Sample (Weighitr in air, Weight in water, Specifib gravity), Actual 67121—'
LIQUID DENSITY MODE compensated liquid temperature, Liquid coefficient rate, Density of liquid ’
i i —

-15-
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DESCRIPTION
0 second (Memorize immediately)
diiih o it
1 5 seconds |
A-t - —
_ 2 10 seconds ) B e ‘
Measuring time in air — 3 50 seconds |
4 30 second_s B 1
#77—0’ A—O second (Memarize immediatelyﬂ
[~ 5seconds
h - 10 seconds |
Measuring time in water ﬁ——é—*-ﬁzo seccﬁ;s—- '—'7’ ;_7;* —
4 30 seconds |
B O Use water, sel the temperature of water
Lqd . R ‘
| . 1 Use solution except water, set the specific gravity of the solution
Select a solution for measurement -————— ; : , =
2 Sel the weight and the density of Standard Sample (Use when the density of solution is unirown
m O No compensation
Air 3 -
' 1 Compensation (weight)
Air density compensation : . o —
C-1 2 Compensation (weight / specific gravity)
Set up for 0 Fast response, sensitive value
measurement Cond |
- | 1 Normal
Response condition
2 Slow response, stable value
St-d 0 Stable range is 1 digit
Stability band width 1 Stable range is +2 digits
MDS-300:1 digit =0.001g | H 2 Stable range is 3 digits
MDS-3000:1 digit =0.01g . =
3 Stable range is +5 digits
0 OFF
tre 1 Normal - o |
Zero tracking ) Strong — ]
3 Very strong
Atr B0 OFF ’ - |
Auto-rezero 1 ON o o o
@QLE B O OFF ’ - |
Auto-enter 1 ON - e
bEEP 0 No sound - ) |
Beep . 1 Sound T - - Ee——————— 1}
s (W 0 | Norenewal
Renewal frequency of density __Benewm B _
EdSP 0 No display of the digit wi : M
' e d {
Calculative tolerance display-1 | m ‘f“i'y‘ BRI Grioy =De\313d BN
i : ! Blink the digit with -
( specific gravity ) _olink the digit with error (Flashing)
Err e Display the digit with error (Still)
C-2 Calculative tolerance display-2 0 No displa . al
4  display y
Set up for ( specific gravity ) i ; ]
function Display
Gr-d _ 0 0.003  (MDS-3000 0.0g) = o T
Digit number of weight 1 0.000g  (MDS-3000 0.00g) o, e oo
L 2 £ e 2 IS e
| 0.0000g (MDS-3000 0.000g)
SG-d 0 0.00g/cm3
Digit number of specific gravity il 0.000g/cm3
;_2“_ 0.0000g/cm3

e

—_—

L | Factory Seftings
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System
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ERROR CODE

Error l’

. ’ ' p

Stabilify error: The balance can not stabilize due to an environmental probltent': C;:;nctr:ir;tto set

up all parts correctly, and prevent vibration, drafts, temperature changtes, static y and
: BE If it st i nts.

E=E)ema)(8)E  fields and try again. If it still shows [ ¢,,,, | |, inform us or our age

B

Power voltage
Lb e

@ em@ay A )= YOUr local voltage @)Plugged receptacle outlet supply enough and stable power.

or current is short. Confirm that (DUsed equipped AC adaptor is correct for

Hh Power voltage

s A e YoUr local voltage 2Plugged receptacle outlet supply enough and stable power.

—

or current is over. Confirm that 1)Used equipped AC adaptor is correct for

[ SPECIFICATION

Model

MDS-300 MDS-3000

Measuring Mode

Solid, Liguid, Powder

Display

Specific gravity, Error, Volume, %

Output contents

Weight in air, Weight in water, Density, Error, Volume, Water temperature, Density of solution, %

Minimum Specific Gravity (g/cm?)

0.001 0.01

Measuring range (g)

0.001~-300 0.01~3000

Measuring method

Conform to Pycnometer and Hydrostatic Method

Standard

JIS rubber standard K6350, JIS plastic standard K7112
ASTM rubber standard D297-93-16, ASTM plastic standard D792-00-10
Other JIS, ISO and UL standard etc

Weight (kg) / Dimensions (mm)

2.8/(W)260 X (D)190 X (H)200 4.2/ (W)260 X (D)240 X (H)240

Possible sample size (mm)

(W)100 X (D)70 X (H)25 (W)120 X (D)100 X (H)35

Power source

AC100V ~ 240V +10% 50 / 60 Hz

Airtight windshield

Standard ‘ Option

Option

Printer, Liquid density kit, ISO document, o
Airtight windshield (for MDS-3000), 2kg calibration weight (for MDS-3000)

#MDS-3000 can measure up to 3kg.

Requirement for bigger or customs size water tank, please contact us or our agents.

Produced by

A AtraMirage Co,L1d,

JAPAN

URL : www.alfamirage.com

E-mail : sales@alfamirage.com
1205, 5K




Measuring capacity up to 3kg MDS-3000

Resolution 0.01 (0.001) g/cni
E( * gt 5 HE% ‘: HEEE Solid./ Lli':u.!id/ Powder((Substitute)d)gDensity

BRASKIF COEVWVYZAECEOLES TIAENZTDHI CLBLSAETEDD
T . EFRDFEENBELEZERDICENTER T . FCAEYDOAREESCEDE THEAE

BREEHE(ATVaV)THIENTEST . RIEGHE. BHEEBRARIENETT . Samplelstageland
Enkup o SiB

Features

MDS-3000 can measure maximum capacity up to 3kg. Wide measuring
capacity enables to measure the samples without cutting, and it gives
the whole sample average density. Sensor & Water tank size can be
customized depending on the sample size. Easy and convenient
“Auto-weighing Function” is a standard feature.

OEFE—F

O R ABKEF CHECEF T . SECAECELD DEERLVYDERICAETEEI .

OHELF=EFRIKRO.0T.ESICHMRRCTO.001FTRETEEFT .

O FHIERZRIE . ADEHFRICHFEOTHED AEYDRESICEDERFEVGH Heavy, large.sample
TEFI, measurement

O KISELYPPRUVYNBAIETEFT, B

O HEEZEFHCEDDCT . MAKEDHIMEDHELCAREDELEZEZKRDDIIENTEET,

©® EEIBUAREEICKD ., 1HDF—RETCHEEESNDD T EENERDNKIBICHESINTVET,

o JHEDMABAEE—RICED . MIADEZAEN TEEI .

o HIERFE . BIEEKLDEIRTCTEFX T,

OREPTVNHNERTCI,

QO FHIFEE—R *XBRAEE—RCEATVavHHBETT.

OLLER/IKRIFO0.01TY,

OB LLEELRHMDRET. EEDEICLILEEERDDCENTEET,
o A EREERINCEE T,

Functions -
#solid Mode ShoetsoleYanalfioating

mBigger sample which could not fit in previous models, with weight
up to 3kg can be measured.

B Minimum resolution of 0.01g/cnt and reference value of 0.001g/cn can
be displayed.

B Improves working efficiency and repeatability with Auto-weighing
function. (Semiautomatic measurement)

mNew function of powder density substituted measurement.

E Floating objects and pellets can be measured easily.

®Liquid Mode xOptional kit required

m Density resolution 0.01g/cni and reference value 0.001g/cni.

B liquid density temperature compensation by setting liquid
coefficient value depends on temperature.

B Selectable measuring time.

EF @it MDS-3000
Bt et I L BRI EFL
HtEH/\FR0.01g  cni

B {t #& Specification

£ 7 ] MDS-3000 Model MDS-3000

B HR/INFIR (g/ o) 0.01(0.001) Resolution (g/cr) 0.01(0.001)

b £2(g) | 0.01(0.001)~3000 Capacity (g) 0.01(0.001)~3000
B T O fE %E B - G 1A - #iE Feature Solid, Liquid, Powder
= £ (kg) 4.2 Weight (kg) 4.2

<t & (mm) | (D)260x (W)240x% (H)240 |Dimensions(mm) | (D)260x (W)240x (H) 240

e tryh, KBSt Tweezers, Thermometer
: o 2F—=IVT )b, : Steel Angle
B ACTHT 52—, Accessories AC Adapter

122—Tx(RX Interface RS232C




