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Cautions in Using with Safety

Explanation

MEANING OF ILLUSTRATED SYMBOLS

lllustrated Symbols

Various symbols are used in this safety manual in order to use the unit without
danger of injury and damage of the unit. A list of problems caused by ignoring
the warnings and improper handling is divided as shown below.Be sure that you
understand the warnings and cautionsin this manual before operating the unit.

0 WARNING' If the warning is ignored, there is the danger of a problem that
* may cause a serious accident or even fatality .

A CA UTION' If the caution is ignored, there is the danger of a problem that may
* cause injury/damage to property or the unit itself.

Meaning of Symbols

This sy mbol indicates items that urge the warning (including the caution).
A detailed warning message is shown adjacent to the sy mbol.

This sy mbol indicates items that are strictly prohibited.
A detailed message is shown adjacent to the sy mbol with specific actions not to
perform.

This symbol indicates items that should be alway s performed.
A detailed message with instructions is shown adjacent to the sy mbol.

Qb




Cautions in Using with Safety

Table of lllustrated Symbols

Warning

A A A L A

Warning,
generally

Caution

Caution,
generally

Caution,
water only

Prohibit

Prohibit,
generally

Compulsion

Warning, Warning, Warning, Warning,

high voltage high temperature drive train explosive

Caution, Caution, Caution, Caution,
electrical shock scald no road heating not to drench

A

Caution,
deadly poison

®

Prohibit, Prohibit, Prohibit,
inflammable to disassemble to touch

Compulsion,
generally

Compulsion, Compulsion, Compulsion, Compulsion,
connect to the install on a flat disconnect the periodical
grounding surface power plug inspection
terminal



Cautions in Using with Safety

Fundamental Matters of "WARNING!" and "CAUTION!"

A WARNING!

® Do not use this unit in an area where there is flammable or explosive gas

Never use this unit in an area where there is flammable or explosive gas. This unit is not
explosion-proof. An arc may be generated when the power switch is turned on or off, and
fire/explosion may result. (Refer to page 59 "List of Dangerous Substances".)

9 Always ground this unit

Always ground this unit on the power equipment side in order to avoid electrical shock due to a power
surge.

0 If a problem occurs

If smoke or strange odor should come out of this unit for some reason, turn off the circuit breaker right
away, and then disconnect the power plug. Immediately contact a service technician for inspection. If
this procedure is not followed, fire or electrical shock may result. Never perform repair work yourself,
since it is dangerous and not recommended.

® Do not use the power cord if it is bundled or tangled

Do not use the power cord if it is bundled or tangled. If it is used in this manner, it can overheat and
fire may be caused.

® Do not process, bend, wring, or stretch the power cord forcibly

Do not process, bend, wring, or stretch the power cord forcibly. Fire or electrical shock may result.

® Substances that can not be used

Never use explosive substances, flammable substances and substances that include explosive or
flammable ingredients in this unit. Explosion or fire may occur. (Refer to page 59 "List of Dangerous
Substances".)

® Do not disassemble or modify this unit

Do not disassemble or modify this unit. Fire or electrical shock or failure may be caused.

& Do not touch high-temperature parts

The inside of the body or the door may become hot during and just after operation. It may cause burns.

A CAUTION!

0 During athunder storm

During a thunderstorm, turn off the power key immediately, then turn off the circuit breaker and the main
power. If this procedure is not followed, fire or electrical shock may be caused.




Before Using This Unit

Requirements for Installation

AWARNING!

1. Choose a proper place for installation

¢ Do not install this unit in a place where:
® Rough or dirty surface.
Flammable gas or corrosive gas is generated.
Ambient temperature above 30°C.
Ambient temperature fluctuates violently.
There is direct sunlight.
There is excessive humidity and dust.
There is a constant vibration.
Winds from the air conditioner, etc. hit the sample container directly.
Outside the building.

L IR 2R JNE JEE 2R R R 2R 2

0 ¢ Install this unit on a stable place with the space as shown below.

More than 20cm

More than :::j:f: :j:j:::j More than
20cm o o1 20em

More than 20cm

2. Installation on horizontal surface

@ ¢ Place this unit as flat a place as possible. If the
four feet are not in uniform contact with the floor
surface, noise or vibration may result.
0 Additionally, the unit may cause a problem or
malfunction.
o Weight of unit is BBL101 type: 58kg BBL301

type: 65kg. Conveyance and installation should
be done carefully by two or more persons.

3. Before/after installing

0 ¢ It may cause injure to a person if this unit falls down or moves by the earthquake and the
impact. etc..To prevent, take measures that the unit cannot fall down, and not install to busy
place.




Before Using This Unit

Requirements for Installation

4. Secure the ventilation of device

® ¢ Do not operate while the device side/back is obstructed. The temperature inside the device
rises and may become the cause of an accident, a failure and a fire.

5. Do not use in the place that the device is exposed to liquid

¢ Do not operate in the place that the device is
® exposed to liquid. If liquid go inside of the
device, it will become the cause of an accident,
failure, an electric shock, and a fire.

6. Do not use this unit in an area where there is flammable or explosive gas

o Never use this unit in an area where
® there is flammable or explosive gas.
This unit is not explosion-proof. An arc
@ may be generated when the power
switch is turned ON or OFF, and
fire/fexplosion may result.
e To know about flammable or explosive
gas, refer to page 59 “List of Dangerous
Substances”.

Explosive gas

Flammable gas




Before Using This Unit

Requirements for Installation

ACAUTION!

7. Choose a correct power distribution board or receptacle

0 e Choose a correct power distribution board or receptacle that meets the unit’s rated electric
capacity.

Electric capacity: BBL101: 220V AC, 4.5A
BBL301: 220V AC, 6A

NOTE)
There could be the case that the unit does not run even after turning ON the power. Inspect
whether the voltage of the main power is lowered than the specified value, or whether other
device(s) uses the same power line of this unit. If the phenomena might be found, change the
power line of this unit to the other power line.

e Starburst connection with a branching receptacle or extended wiring with a cord reel lowers
electrical power voltage, which may cause the degradation of refrigeration capability.

e Connect the unit to only the power supply. If it is connected to a gas pipe, water pipe or
telephone line, an accident or malfunction may result.

8. Handling of power code

® ¢ Do not entangle the power cord. This will cause overheating and possibly a fire.

¢ Do not bend or twist the power cord, or apply excessive tension to it. This may cause a fire
and electrical shock.

¢ Do not lay the power cord under a desk or chair, and do not allow it to be pinched in order to
prevent it from being damaged and to avoid a fire or electrical shock.

o Keep the power cord away from any heating equipment such as a room heater. The cord's
insulation may melt and cause a fire or electrical shock.

0 ¢ If the power cord becomes damaged (wiring exposed, breakage, etc.), immediately turn off the
power at the rear of this unit and shut off the main supply power. Then contact your nearest
dealer for replacement of the power cord. Leaving it may cause a fire or electrical shock.

e Connect the power plug to the receptacle which is supplied appropriate power and voltage.

9. Always ground this unit

¢ Be sure to connect the earth wire (the green cable of power cord) to the grounding conductor
9 or ground terminal to prevent accidents caused by electric leakage.

® ¢ Do not connect the earth wire to gas or water pipes. If not, fire disaster may be caused.

¢ Do not connect the earth wire to the ground for telephone wire or lightning conductor.  If not,
fire disaster or electric shock may be caused.

o Please consult your local electrical contractor for power connecting work.




Before Using This Unit

Requirements for Installation

10. Choose circulating liquid according to its operating temperature.
b + Choose circulating liquid according to its operating temperature.
Target Temperature more than 10°C : City Water(or soften Industrial Water)
Target Temperature less than 10°C : Nonfreezing Solution(recommend Naiburain solution  diluted by City
Water)
# Never choose pure water and/or deionized water as circulating liquid.
#¢ Running unit for extended periods without changing water promotes mineral deposit
buildup. Changing water at regular intervals is therefore recommended.
Make the line up of concentration adjusted Naiburain solution so called Luck-rack Solution as
Yamato Products.
Please contact with local dealer or Yamato sales office and ask for Luck-rack Solution.

Product Name Product Concentration STD Target Package Volume
Code (Wt%) Temperature (in litters)

Luck-rack
o 756071 5L
Solution: 16010 756072 10L

Luck-rack
o 756073 5L
Solution: 10010 756074 10L

Luck-rack
— 756075 5L
Solution: NEP6010 | /20076 10L

May cause failure of this Equipment/Unit so that pay attention to notices below.
May degrade the concentration percentage of nonfreezing solution for many months operation.
Check concentration percentage of nonfreezing solution and/or change the whole quantity of
nonfreezing solution by every 6(six) months as the standard.
Change the whole quantity of city water by every 3(three) months as the standard.
Never choose disqualified water(such as well water etc.), or pure water and deionized water as
circulating liquid.

May not meet with the Equipment/Unit performance because circulating pump will be
overworked, if apply high specific gravity and/or high viscosity liquid such as Fluorinert(by 3M)
and GALDEN(by Daitoku Tech) etc.

Never apply following solution to this Equipment/Unit.

1) Corrosive solution, and /or

2) Solution to generate corrosives at heating such as Fluorinert(by 3M) etc.

3) Solution to be harmed human body by absorbing its evaporating gas such as methanol
Check component materials to contact with solution below, choose adequate disinfectant, mix it
with circulating solution, and then apply.

(Component materials to contact with solution:

Stainless Steel, Copper w/nickel plated, Silicon Rubber)
Be careful flammable solution to apply as nonfreezing solution such as ethanol, etc.
1) Ventilate laboratory/room well.
2) Never bring fire and igniting source(static electricity etc.) close to this Equipment/Unit.




Before Using This Unit

Installation Procedure

1 | Decide the place to put the device on.
Confirm that four rubber feet of the device are on a flat place.

2 | Check the drain cock.

Confirm that the drain cock on the backside of the
unit is in the "Close" position (perpendicular to the Position during operation
cock).

Confirmation of overflow.
Connect the attached hose for overflow and
prepare a container etc. separately.

IClose

Open
N Position during draining

Overflow
Drain cock

3 | For external sealed unit connection

(The package does not include any circulation hose. Please prepare it yourself.)
Connect the connection port of the main part to the circulation route of the external sealing
system so that there may be no leakage. Connect the hose to the return port (IN) and discharge
port (OUT) of the main part. The diameter of a hose nipple is@10.5mm. Refer to the following
figure.

External unit
(sealed system)

Insulation hose

BBL unit
Return Discharge

(IN) (0ouT)

|
W\L <

Insulation hose

4 | Precautions about the circulating path

e Carefully check the direction of circulation, and connect the hoses properly. Improper
connection results in an accident or malfunction of the unit and the circulating path.

¢ Minimize the length of the circulating path. If resistance inside the piping increases, the quantity
of circulating liquid decreases, resulting in lower cooling efficiency. For the capacity of the
circulating pump, see "Flow Rate and Head (reference data)" on page 41.

e Check the circulation capacity and withstand pressure of the circulating path. Excessive
circulation or pressure may result in an accident or malfunction.

¢ Do not connect any powered unit or a unit with a motor to the circulating path. It may cause an
accident or failure.

o When changing flux, execute the operation slowly. A rapid change of flux may damage the
durability of the pump.

o If the unit is to be connected to a circulation unit installed in a higher place than it, beware of the
backflow of the circulating liquid. If the liquid flows back, it may overflow the water bath of the
unit. Add a valve to the circulating path or take other proper measures to prevent a backflow.




Before Using This Unit

Installation Procedure

5 | Connecting the power.
Confirm that the earth leakage breaker is turned off, then connect the power plug to a receptacle.

6 | Pour circulating liquid into the bath.

o Check overflow. Connect the attached hose for overflow to the overflow cock, and place the
hose point in a container etc. Prepare a container separately.

e Confirm that the drain cock is closed. Pour the circulating liquid over the level of the cooling
coil.

Overflow hole

Bath top

Proper water level

Cooling caoil fixing plate

Cooling caoll

e Open the drain cock and confirm that the circulating route is filled with the circulating liquid,
then close the drain cock.

¢ Go on to the next operation at this state.
Turn on the earth leakage breaker and RUN/STOP key, and circulate the liquid.

e As for external sealing system connection, open the discharge valve for circulation, and
circulate to the refrigerator of external sealing system to be cooled.

o After the resupply of the circulating liquid, turn "off" the leakage breaker.
Caution) Slowly pour the circulating oil.

A Exercise care not to allow the circulating liquid to get on the unit. If it gets on any electric
part, leakage or electric shock may result. If it splashes on the operation panel, wipe it
out.




Description and Function of Each Part
Main Unit

Front view

Control panel

Refrigerator error lamp (Red)
(Lights when the refrigerator is

overloaded.)

Cover

Earth leakage breaker
o

Refrigerator error lamp (Green)
(Lights when the refrigerator is

in operation.)

/]

~—— Return port( ¢ 10.5)

Pump lamp (Green)
(Lights when the pump is

~—— Discharge port( ¢ 10.5)

< Heat radiation hole

Drain cock( ¢ 10.5)
Overflow( ¢ 10.5)
Rear view

in operation.)

Rating notice sticker

\
|
\
)

\§ -
N
R

.%\“

Pio
P
S (t

g
@~%

g

Air intake hole
Power cord

Heat radiation hole
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Description and Function of Each Part

Control Panel

@ T
_\\ MEASURED TEMP.
\HEATER G -
©) [ N [ ".'
AUTO STOP (© =
T ¢
[ ——autosTRT @ —
) —————FxeDTEMP. @ ° " -
OVERTEMP. [ O O (D0
PROTECTOR =/ . LV

@ T ENTER@ \v4 Q

¢ © ©
yMP./TIMER SUB MENU @
—®
®
No. Name Function
@ | RUN/STOP Key : Starts/stops the operation.
@ | AV Key: Uses for rising UP/lowering DOWN the setting value.
@ | SUB MENU Key : Uses for setting the overheating prevention temperature, calibration
offset temperature, or key lock function.
@ | ENTER Key : Settles the inputted value.
® | FIXED TEMP Key : Chooses the fixed temperature operation.
® | TIMER Key : Chooses the timer operation (Quick Auto Stop/Auto Stop/Auto Start).
@ | HEATER Lamp : Lights while the heater works.
ALARM Lamp : Lights up when an error occurs. (Buzzer sounds simultaneously.)
© | AUTO STOP Lamp : Blinks while setting quick auto stop timer or auto stop timer.
Lights while quick auto stop timer or auto stop timer is running.
AUTO START Lamp : Blinks while setting auto start timer.
Lights while auto start timer is running.
@ | FIXED TEMP Lamp : Blinks while setting fixed temperature operation.
Lights while fixed temperature operation is running.
@@ | Measurement Temperature | Displays the measured temperature, setting character, alarm
Display : information.
@3 | Setting Temperature Displays the setting temperature, setting value for timer mode,
Display : remaining time.
Overheating Prevention Displays the setting temperature for overheating prevention device.
Temperature Display :

11




Description and Function of Each Part

Characters of the Controller

The characters controller shows are as follows:

Character Identifier Name Purpose
C 11 EiX Fixed Temperature | Used for setting the fixed temperature
[ N Setting Mode operation.
'—, L‘ Sv Temperature Setting | Used for setting the temperature.
,':,' '_-, ,‘— P AStP Auto Stop Setting Used for setting the auto stop operation.
":,' ':, t r AStr Auto Start Setting Used for setting the auto start operation.
,L I 1 tim Time Setting Used for setting the time.
,'- M '—’ End Time-up Displayed when timer operation is ended.
= S Used for inputting the calibration offset
r ,—,' ,' CAL Callbrsaglt(t)i?]é) fiset temperature. (Refer to Page 24 "Calibration
= = Offset Function™.)

[ Overheatin Used for setting temperature for overheating
0 oH Prevention Setgting prevention device. (Refer to Page 16 "Setting of
Overheating Prevention Device ".)

/ r Locks the keys on control panel to protect from
L acC N LocK Key Lock unnecessary operation. (Refer to Page 25
= = "Lock Function®.)

* Also refer to Page 15 "Operation Mode, Function Setting Key, and Characters".

12



Operation Method

Operation Mode and Function List

The operation modes of this unit are as follows;

Name Description Page

Pressing the FIXED TEMP key enters into the fixed temperature

Fixed Temperature operaftion.settin_g mode. _ .

. Pressing it again enters into the temperature setting mode. The " | 17
Operation AV
are used to set temperature.

Pressing the RUN/STOP key starts or stops operation.
This operation is used to specify the period up to automatic stop
during operation.
The period up to operation stop can be set by pressing the TIMER

Quick Auto Stop key during fixed temperature operation. 19

Operation The "A V" are used to set the time.

Pressing the START key starts the quick auto stop operation,
activates the timer function and stops the operation automatically
after specified period.
This operation is used to specify the automatic stop time in the fixed
temperature operation.
Pressing the TIMER key displays "AStP".

Auto Stop Operation The setting temperature "Sv" can be set by pressing the ENTER | 20
key.
The operation time "tim" can be set by pressing it again.
Pressing the RUN/STOP key starts the auto stop operation.
This operation is used to specify the period up to automatic start
after power on.
Pressing the TIMER key displays "AS t r".

Auto Start Operation The setting temperature "Sv" can be set by pressing the ENTER | 22
key.
The operation time "tim" can be set by pressing it again.
Pressing the RUN/STOP key starts the auto start operation.

NOTE) This unit is impossible to be changed the mode during the operation. If the mode requires to be
changed, stop the operation.

13



Operation Method

Operation Mode and Function List

The operation functions of this unit are as follows;

Name Description Page

This function is set to be automatically activated (auto
reset) when the temperature exceeds the setting
temperature by 6°C.

Auto overheating
prevention function

Though the device shares power source, display, and
key input with the controller, it has independent
temperature measurement circuit, CPU, sensor and
Overheating output circuit. Overheating prevention temperature can
prevention device be set using the operation panel.
The unit stops operation when the device is activated.
The unit starts operation again when the POWER switch
is pressed again (manual reset).

Overheating
prevention
function

16

This calibration offset function is for calibrating the
difference occurred between the required in- bath
temperature and control temperature  (sensor
temperature) of the controller. This unit can be calibrated
toward either plus side or minus side of the whole
temperature range.

Calibration offset function 24

This function locks the established operation status.

It can be set and cancelled with the SUB MENU key. 25

Setting value locking

Transmits and outputs the measured temperature of the

controller at 4 to 20 mA. 26

Temperature Output Terminal

The function to allow communication between the VS3
controller and a personal computer or another unit. An
optional RS485-RS232C conversion adapter is required
for external communication.

A sample program is uploaded on our website.
http://www.yamato-net.co.jp/support/program/index.htm

RS485 Communication Function 28

14



Operation Method

Operation Mode, Function Setting Key, and Characters

The operation mode setting and function setting use the key operation and characters show in the
following figure.

o]

rn on the power

Fixed temp operation Timer operation

®
0

et
oo o

Setting of the overheating Calibration offset Lock functi
prevention device function ocK function

oAL

)

Set the offset Set the function
correction temp ON/OFF

V)

«%@
@

-

-«

Set the ¢
temperature Quick auto stop Auto stop Auto start

During the
— = = =] fixed temp
operation

Set the time

AStp AStr

Set the overheating
prevention temp

04050
4080

®

Operation starts

S
@,
O

Set the Set the
temperature temperature @

Vv

START
ISTOP 1 sec.

Timer starts

(7]

ROZON
-OSE

ISet the timel ISet the timel

TIM TIM

@

START START
jsTop ) 1 sec- /STOP

@
@
®

1 sec.

Operation starts Operation starts
automatically

Operation stops
automatically

15



Operation Method

Setting of Overheating Prevention Device

The unit has the overheating prevention device (manual reset) that consists of independent
temperature measurement circuit, CPU, sensor and output circuit (it shares power source, display,
and key input with the controller) in addition to the automatic overheating prevention function
(auto reset) in the controller.

Setting range/function

The unit has failsafe functions against overheating. One of them is built in the controller and previously
set at factory shipment so to be automatically activated when the temperature exceeds the setting
temperature of temperature controller by 6°C, where the heater repeats on and off.

The other is united with the controller, which can be set by operating the keys on the controller.

The setting range of latter is from 0°C to 50°C.

In case the temperature in bath exceeds the setting temperature of controller to reach to that of
overheating prevention device, the circuit is shut off and "Er19" is displayed with blinking on the screen of
controller with buzzer sound.

If the device is once activated,"Er19"continues to be displayed until the power is newly turned on.

Temperature setting procedure 1. Turn on the power (turn on the breaker in front)

e The default value is displayed for about four seconds after
turning on the power. The screen then displays the initial
setting. The current temperature in bath, operation mode
character and setting temperature of overheating
prevention device are displayed on respective screens.

MEASURED TEMP.

HEATER
ALARN

AUTOSTOP
AUTO START
FIXED TEMP.

2. Set the temperature for overheating prevention
@ Press the SUB MENU key.

@ Press the "V A" several times to select the setting
character of overheating prevention temperature "OH".

@ Press the ENTER key. The current setting temperature is
displayed with blinking on the setting temperature screen.

Note: To prevent improper operation, set the value 10°C or more
over the setting temperature of controller.

HEATER
ALARN
AUTOSTOP
AUTO START
FIXED TEMP.

SE”TEMP.

avertewe [0 0 O O
PROTECTOR

=) vQ_Oa O @ Select the value using the "V A"and then press the
) ©O O ENTER key. This completes the setting.

Notes:

A e The standard setting temperature of device is "the maximum setting temperature of unit plus
10°C" or "setting temperature plus 10°C". If the unit performs improper operation, increase it
5°C more.

e The setting range of overheating prevention device is from 0°C to 50°C. Improper setting of
temperature may cause inoperative of unit, malfunction of device, e.g. it is activated during
increasing in temperature in bath, or unexpected accidents such as fire disaster. To prevent
such matters, set a proper value.

The temperature is set to 90°C at factory shipment.
e The purpose of overheating prevention device is to protect the unit from overheating. It does

not intend to protect the samples, or to protect them from the accident caused by the use of
explosive or inflammability.

16



Operation Method

Fixed Temperature Operation

In this mode, the unit starts to operate by pressing RUN/STOP key and continues operating at the
set temperature until RUN/STOP key is re-pressed, as shown in the figure below.

TEMP (°CA

SV: Set Temp.
SV -
: . >
RUN/STOP key: ON | RUN/STOP key: OFF TIME(t)
Fixed temperature 1. Turn on the power (turn on the breaker in front)
operation procedure % Current version of the software is displayed for about four seconds
after turning on the power. The screen then displays the initial
setting. The current temperature in bath, operation mode
character and setting temperature of overheating prevention device
are displayed on respective screens.
MEASURED TEMP.
HEATER (O
ALARM @ Measurement temperature screen:

AUTO STOP L Displays the current temperature in bath.
AUTO START @ Setting temperature screen:
FXEDTEMP.@ ool M Displays the operation mode character. (Refer to Page 12)
OVER TEMP. Overheating prevention screen:
PROTECTOR _ ; ) . .
Displays the setting temperature of overheating prevention device

2. Select the operation mode

MEASURED TENP e Press the FIXED TEMP key to display "FIX", which indicates the
fixed temperature operation, on the center display screen.

HEATER
ALARN
AUTOSTOP
AUTO START
FIXED TEMP.

SE”TEMP,

overTEMP [ O
PROTECTOR |/

@ v@Oa

F\% SUQU
3. Set the temperature

g MEASURED TEbP @ Press the FIXED TEMP key again.

The setting temperature screen displays the character "Sv"
which indicates the temperature setting. Also it displays the
current setting temperature with blinking. The FIXED TEMP

lamp blinks, too.

@ Set the temperature by pressing the "V A",
The temperature can be set to the first decimal place.

ARV @
auTosTor @
AUTOSTARMRE Q

FXEDTERAZ A o TP
overTemp. [T

| PROTECTOR L=t 0.0

17



Operation Method

Fixed Temperature Operation

4. Start operation

e Press the orange RUN/STOP key for about one second. The
unit starts operation and the blinking FIXED TEMP lamp lights

on.

ARV @
s10P

i

AUTO START
FIXED TEeWm. (©

MEASURED TEMP.
HEATER (@ .

A
o @ vQ OA 5. Stop operation
O O @ e Press the orange RUN/STOP key for about one second. The
e unit stops operation and the FIXED TEMP lamp lights off. The
) screen returns to the initial setting screen.

To correct or check setting...

Press the FIXED TEMP key again to correct or check the setting.
Changing the setting temperature during operation is also possible by pressing the FIXED TEMP key.

Press the ENTER key after changing the setting.
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Quick Auto Stop Operation

Quick auto stop This operation is used to specify the period up to automatic stop,
operation procedure 1.e., sets the auto stop timer during operation.

1. Set the time up to stop during fixed temperature operation

@ Check that the FIXED TEMP lamp lights on and that the unit is
under operation. Press the TIMER key.
The measurement temperature display screen displays the
character "tim", which indicates the timer setting. The setting
temperature display screen displays the current setting time with
blinking.

@ Select the time by pressing the "V A",

ARV @
auTosTor (G
AUTO STARRO.

B
FiEnTER, ©

MEASURED TEMP.
HEATER (© .

Timer function: e The maximum setting time is "999 hours and 50 minutes".

e The time can be set in increments of a minute under 99 hours
and 59 minutes.
e |t can be set in increment of ten minutes over 100 hours.

e The "V A"can change the setting time quickly when it is pressed
continuously. Press them discontinuously when fine adjustment
is needed.

2. Start timer operation
J HEASURED TN e Press the RUN/STOP key for one second after deciding the time.

e Timer operation starts with the FIXED TEMP and AUTO STOP
lamps lighting on.

AARYO,

auTo sver(®
AuTo ST 5,
FIXED TEMA (©

iqovertewe [0 0 O O
| \eRoTecToR L=l 0. O O

e~ TEMP. |

w=@ vQ OA e The timer is activated at the point when the RUN/STOP key is
Q pressed.
3. Stop/terminate timer operation

g SR T e The operation stops automatically at setting time.

e T e Buzzer continues to sound for about five minutes at operation
s stop.

w=@Q) vO OA B e The setting temperature screen displays the character "End",
O O Q which indicates termination of operation, with the FIXED TEMP
pee TRR g and AUTO STOP lamps lighting on. Press the RUN/STOP key
N/ to terminate the timer operation mode. The screen returns to

the initial setting screen.

To correct or check setting...

Changing the setting temperature during operation is possible by pressing the FIXED TEMP key. Press
the ENTER key after changing the setting.

Changing the setting time during operation is possible by pressing the TIMER key. (Note that the time
setting is required using the value calculated by adding a new additional time to the already passed time in
this case.) Press the RUN/STOP key after changing the setting.

Press the V¥ key to display the setting temperature, operation mode and residual time on the setting
temperature screen.
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Auto Stop Operation

In this mode, the unit automatically comes to a stop after the set period passes away from the start of
fixed-value operation according to timer setting, as shown in the figure below.

TEMP(°C}
PV
SV: Set Temp.
PV: Current Temp.
SV -
: . _ Timer Operation : > TIME (1
RUN/STOP key: ON ~4 > RUN/STOP key: OFF
Timer starts Time-up
Auto stop operation ’I_‘his operation is used tg specify the automatic stop time in the
proc edure fixed temperature operation.

1. Set stop time

@ Press the TIMER key on the initial screen.
The setting temperature display screen displays the character
"AstP", which indicates the auto stop operation, with blinking.

| wee(EEEE] @ Press the ENTER key.
The measurement temperature screen displays the character
"SV", which indicates the temperature setting. The setting
temperature screen displays the current setting temperature with
blinking. The AUTO STOP lamp blinks, too.

@ Set the temperature using the "V A".
The temperature can be set to the first decimal place.

@ Press the ENTER key again.
The measurement temperature display screen displays the
character "tim", which indicates the timer setting. The setting
temperature display screen displays the current setting time with
blinking.

® Set the time using the "V A",

MEASURED TEMP.
HEATER (@

Ay (O
AUTOSIEP| @
AUTO STABP (D

Timer function: ¢ The maximum setting time is "999 hours and 50 minutes".

e The time can be set in increments of a minute under 99 hours
and 59 minutes.
e It can be set in increment of ten minutes over 100 hours.

e The "V A'"can change the setting time quickly when it is pressed
continuously. Press them discontinuously when fine adjustment
is needed.
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Auto Stop Operation

2. Start timer operation

J e Press the RUN/STOP for one second after deciding the time.

NG 5 . . . . .

o s = o Timer operation starts with the AUTO STOP lamp lighting on.
1 o) EEERE] e The timer is activated at the point when the temperature in bath
a @ vQ OA (measurement temperature) reaches to the setting temperature.

Q
3. Stop/terminate timer operation

e The operation stops automatically at setting time.

JurosTor —— e Buzzer continues to sound for about five minutes at operation
"™ sswe(EEEE) stop.

a @ vO OA CFB) e The setting temperature screen displays the character "End",
© O Q which indicates termination of operation, with the FIXED TEMP
medTE TR g and AUTO STOP lamps lighting on. Press the RUN/STOP to

\tj terminate the timer operation mode. The screen returns to the

initial setting screen.

To correct or check setting...

Changing the setting temperature or time during operation is possible by pressing the TIMER key. Use
the "W A" to change the setting value. Press the ENTER key respectively after changing the setting.
(Note that the time setting is required using the value calculated by adding a new additional time to the
already passed time in this case.)

Press the "V¥" to display the setting temperature, operation mode and residual time on the setting
temperature screen.

When the dot is blinked, the indicator of the remaining time e.g."1.30" indicates the countdown. When the
dot is lit, the unit is under waiting (that is, the unit is under increasing or decreasing toward setting
temperature), and the timer stop s counting.
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Auto Start Operation

In this mode, the unit automatically starts to operate after the set period passes away from the start
of fixed-value operation according to timer setting, as shown in the figure below. However, it does not
automatically come to a stop and must be manually deactivated.

TEMP (°C*
PV
SV: Set Temp.
: : PV: Current Temp.
SYVER F e RRRR
—— — » TIME (t)
Timer startskg TMer Operation . :Time-up
RUN/STOP key: ON | RUN/STOP key: OFF
Auto start operation 1. Set start time
procedure @ Press the TIMER key on the initial screen.

The setting temperature display screen displays the character
"Astr", which indicates the auto start operation, with blinking.

@ Press the ENTER key.
e 5 { The measurement temperature screen displays the character
R "SV", which indicates the temperature setting. The setting
temperature screen displays the current setting temperature with
blinking. The AUTO START lamp blinks, too.

@ Set the temperature using the "V A".
The temperature can be set to the first decimal place.

@ Press the ENTER key again.
The measurement temperature display screen displays the
character "tim", which indicates the timer setting. The setting

temperature display screen displays the current setting time with
blinking.

® Set the time using the "V A",

MEASURED TEMP.
HEATER (©
ARy @
auTosTeR

SE”TEMP.

Timer function: e The maximum setting time is "999 hours and 50 minutes".

e The time can be set in increments of a minute under 99 hours
and 59 minutes.
e It can be set in increment of ten minutes over 100 hours.

e The "V A'"can change the setting time quickly when it is pressed
continuously. Press them discontinuously when fine adjustment
is needed.

22



Operation Method

Auto Start Operation

¢ Press the RUN/STOP for one second after deciding the time.

J 2. Start timer operation
g
Foxeo e, SE TP

%]
[
e EEEE
| PROTECTOR

e Timer operation starts with the AUTO START lamp lighting on.

w=@) v@Q Oa
@)
3. Stop/terminate timer operation
¢ The operation starts automatically at setting time.
JurosTor e e Press the RUN/STOP for one second to stop or terminate
"N emme [FEEE) operation. The screen returns to the timer setting screen.
@ vQ s G
Q

FIXEDTEMP.  TIMER SUB

To correct or check setting...

Changing the setting temperature or time during operation is possible by pressing the TIMER key. Use
the "W A" to change the setting value. Press the ENTER key respectively after changing the setting.
(Note that the time setting is required using the value calculated by adding a new additional time to the
already passed time in this case.)

Press the "V¥" to display the setting temperature, operation mode and residual time on the setting
temperature screen.

Note that the setting condition is impossible to change once starting the operation after passing the auto
start operation time. In this case, stop the operation by pressing RUN/STOP, and reset to initial status.
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Calibration Offset Function

Calibration offset is a function which corrects the difference between the temperature in bath and
that of controller (sensor temperature) if arises. The function parallel corrects the difference either
to the plus or minus side within the whole temperature range of unit. The function can be set or
cancelled by the SUB MENU key.

<
)%
Nl
/u-‘/% ————— Corrected temp. to plus side
//’ Current temperature

Corrected temp. to minus side

@ Start operation with the target setting temperature. Check the
oncuren e temperature in bath with a thermograph after it is stabilized.

2588, @ Check the difference between the setting temperature and that in
e bath.

— ® Press the SUB MENU key. Select the character "cAL", which
indicates the calibration offset, using the "A ¥", and then press the
ENTER key.

@ Input the difference using the "A V" and then press the ENTER key.
This completes the setting.

% The setting range of offset correction temperature is +99°C to plus side
and -99°C to minus side respectively.
When it is set to the minus side, the temperature on the measurement
temperature display screen falls by the setting temperature, while the
temperature on bath rises.
When it is set to the minus side, the temperature on the measurement
temperature display screen rises by the setting temperature, while the
temperature on bath falls.

« The unit has two-point correction function, which performs offset
between low-temperature zone and high-temperature zone.

¢ Please consult our local branch office when carrying out validation of
temperature controller.

ENTER @ VA
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Lock Function

This function locks the operation status previously set. The function can be set or cancelled by the
SUB MENU key.

@ Press the SUB MENU key. Select the character" "Lock", which
MEASURED TEWP indicates the lock of setting value, using the "A V", and then press
' the ENTER key.

HEATER
ALARN
AUTOSTOP
AUTO START
FIXED TEMP.

SE”TEMP.

QVER TEMP.
PROTECTOR

@ The setting temperature screen displays "oFF". The setting value is
locked when itis turned to "on" using the "A".

MEASURED TEMP.

oo
AUTO STOP 'C

SRR o
868

HEATER

AUTO START

—1enp, |/l L
FIXED TEMP. SETTEWP

PROTECTOR
@ v

FIXED TEMP. SUB MENU

MEASURED TEMP.

@ Press the SUB MENU key again to cancel the lock. Select the

character" "Lock", which indicates the lock of setting value, using the

s =Ryl "AV" and then press the ENTER key. Select "oFF" with the "V¥"
wose€ . [EEEE) and then press the ENTER key to cancel the function.

¢ All keys other than the RUN/STOP and SUB MENU keys are lock when
the lock function is on.

overTEMP | O 0 O O
PROTECTOR | =t . O O,
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Temperature Output Terminal

Precautions

0 ¢ Operate this product according to the procedure described in this Operation Manual. Failure to
follow the operation procedure described herein may result in a problem. The guarantee will
not apply if you operate the product in the wrong manner.

A CAUTION!

0 e Turn off the breaker before connecting the cables.

e Connect a recorder or another appliance of 600 W or less in input impedance to the
temperature output terminal.

e Securely fasten all connections with the screws attached to the terminal block.

Connection procedure

0 e Connect the cables to the appropriate terminals.

e When using temperature output, use a shielded wire for the cable to be connected to prevent
noise.

ANALOG RS-485
+ = A+ A

SEEEEe

Connection terminal
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Temperature Output Terminal

Specification

e The voltage (DC) corresponding to the measured temperature is output.
e Output temperature range: -15 to 85°C
Temperature Output e Output voltage: 4 to 20mA DC
(ANALOG) e Load: 600Q or bellow
e Resolution: =1°C
e Connection: M4 screw terminal block

Temperature Output

85

]

35 f-mmmmmmmm e

Temp. (°C)

10 f----------—2

-15

4 8 12 16 20
Output Voltage (mA)
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RS485 Communication Function

1. Settings Relating to Communication

1.1 Communication Settings

Before starting communication with the VS3 controller (hereinafter called the "unit"), set
communication parameters on the personal computer.

Item Communication setting
1 Data length 8 bits
2 Stop bit length 2 bits
3 Parity Disabled
4 BCC check Enabled
5 Baud rate 4800BPS
6 Response delay time Omsec

1.2 Communication Connections

B Personal computer
= Use channel 1 (COM1/COM2 port) of the RS232C interface.

B RS232C/RS485 converter
- For the converter, System Sacom's KS-485 is recommended.
= Our optional accessory "external communication adapter (RS485-232C) ODK18" permits the
connections described in Note 1) below (except the personal computer). A sample program is
uploaded on our website.
http://www.yamato-net.co.jp/support/program/index.htm

B Communication cable for connection

AC adapter VS3 built-in device
I—~ """~~~ - I
! I
! I
! I
I
Cable 1 . Cable 2 | onzsa :
KS-4 ;
COM1/COM2 L] <S-4851 ["'I] !
L RS232C/RS485 converter : !
VS3 controller 1
PC v ___ I
Note)
The optional accessory "external communication adapter (RS485-232C) ODK18" comprises the
following:

D Communication cable 1: One-meter-long RS-232C cable with a connector (for IBM nine-pin
appliance connection) to the personal computer and System Sacom's CBL16 connector (Dsub
25-pin male) to the KS-485

@ Communication cable 2: Three-meter-long UL2464TASB two-core AWG20 cable with a connector
(Dsub nine-pin male) to the KDS-485 and a Y-terminal (with a 100W terminating resistor) to the
unit

@ RS-232C <=> KS-485 conversion unit: System Sacom's KS-485 with an AC adapter
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RS485 Communication Function

2. Data Transmission Method

Item

Specification

Communication standard

EIA standard, complying with RS-485

Synchronization method

Asynchronous communication method

Communication method

Half-duplex communication

Transmission code

ASCII code

Baud rate

1200/2400/4800/9600BPS

Communication distance

Max. 500 m (It depends on the effect of the ambient environment.)

Network Multi-drop method (up 1:31 stations)
Signal wire Two wires for transmission and receipt
Stop bit length 1/2bits]

Data length 7/8bits]

Parity INone/Odd/Even

BCC check [Enabled)/Disabled

Response delay time

0 to 250msec

Communication address

to 99 stations (however, 1:31 stations at maximum)

Communication mode switching

RO/RW]

Note) The shading |:| indicates the initial setting of the unit.

3. Transmission Control Characters

Symbol Name

Code Detail

STX Start of text

02H Indicates the start of the text.

ETX End of text

03H Indicates the end of the text.

R Read 52H The command to read a request.

wW Write 57H The command to write a request.
ACK Acknowledge Character 06H Transmits a reply when data is properly received.
NAK Negative Acknowledge 15H Transmits a replay in case of a receiving error.

Note)

R: Read (command to read settings or measured values)
W: Write (command to write set values)

R commands can be communicated at all times in all modes.
W commands can be communicated in regular mode only, and the parameters that can be set
depend on the operation state (during operation). See "7. List of Identifiers/Commands."

4. Transmission Control Procedures

4.1 Communication Procedure

* This unit returns a "reply message" to a "request message" from the host computer but does not start
transmission.

* This unit does not start communication (no reply) for about four seconds after the power is turned on.
Set a delay until communication begins after the power is turned on.
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RS485 Communication Function

4.2 Message Types

B Message types include transmission request messages from the host computer and transmission
reply messages from this unit.

B All codes from STY, address, request, identifier to ETX (except BCC) are represented by ASCII
codes.

4.3 Request Message Structures (transmission from the host computer to the unit)

4.3.1 Structure of Read Request Messages

Start code
Address
Request (read)
Identifier

O OfyRO OO

Olx—wn
@ |x o m
SHeXelk

@ ® @

End code
BCC data

SICHGISHSISHS)

4.3.2 Structure of Write Request Messages

S)

Start code
Address
Request (write)
Identifier
Numeric data
End code

BCC data

O oywjlo oo |joo|o|oo

Olx—wn
@|x—am
Qioow!

@ @ ®

Q|@|60|®®®

4.3.3 Structure of Storage Request Messages

Start code
Address
Request (write)
Identifier

I

Olx—wn
@ |x o4 m
Qo0 w!

W
@ @

End code
BCC data

SICIGISHSISS)
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RS485 Communication Function

4.4 Reply Message Structures

4.4.1 Reply Messages to Read Request Messages

Start code
Address
Identifier
Numeric data
End code
BCC data

Acknowledgement
code

O g oio:ojyo|ooo|od

0>

Olx—-w
@] x-m
SH

@

®
®
©

® |Q©®6® o

4.4.2 Reply Messages to Write Request/Storage Request Messages

Start code
Address

End code
BCC data

Acknowledgement
code

o g

0>

QOO m

E
T
X

®

Alx-wn

@

® QOO
®

4.4.3 Reply Messages In Case of an Error

Start code
Address

End code

BCC data
Negative
acknowledgement
code

ERR type

I

1 OO0 W,

@ X —=m
Q

N
A
K
©)

@ X wm

@

© |90

®
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RS485 Communication Function

4.5 Description of Codes
B The following codes from (DSTX, @address to (Derror type are represented by ASCII codes.
B For ASCII codes, see "8. List of ASCII Codes."

B For conversion into ASCII codes, see "5. Communication Examples."

@ STX
This code is required for the receiving side to detect the head of a message. Add it at the head of
the character string to be transmitted.

@ Address
This is the address of the unit with which the host computer communicates. The address within a
reply message from the unit indicates the unit that has transmitted the message.

® Request
Enter the symbol "R" or "W."
R: To read data from the unit
W: To write data to the unit or save it in the unit

@ Identifier
This is the classification symbol (identifier) of the data to be read or written and represented by a
three-digit alphanumeric ASCII code. See "7. List of Identifiers/Commands."

® Numeric data
This is the data to be read or written and always represented by five digits, irrespective of the type.
Negative data: The symbol "-" is at the highest digit.
Position of decimal point: Five-digit data does not include any decimal point.
Example) The meaning of the five-digit numeric data O O 1 O 1 is shown in the table below.

Example Meaning of numeric data
:/r\]/:renzloégﬁ I‘;emperature sensor is a| _, 1910
Set temperature (SV1) 2 -
When the temperature sensor is 0
; — 10.1°C
platinum
Set time (TIM) — One hour and one minute

® ETX
This code is required for the receiving side to detect the end of the message. Add it at the end of
the character string to be transmitted (except BCC).

@ BCC
This is the check code for error detection and takes the exclusive OR (EX-OR) of all characters
from STX to ETX. When "Enabled" is selected for BBC check among the communication settings
for the unit, this code (BCC) will not be included in the reply message.

ACK
This is an acknowledgement code and included and returned in the "reply message" from the unit
when no error is found in the received message.
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RS485 Communication Function

@ NAK
This is a negative acknowledgement code and included and returned in the "reply message" from
the unit when there is an error in the "request message" received by the unit.

@ ERR type

If there is an error in the "request message" received by the unit, this code is included in the "reply
message"” from the unit after "(9) NAK" to report the type of the error.
This is a communication-related error, and details of display are omitted.

If STX is not transmitted from the unit within the specified reply wait time after the host computer
receives BCC, it is considered receive time-out.
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RS485 Communication Function

5. Communication Examples

5.1 Read communication example

Example) Request message:
Arequest for reading PV is transmitted to the unit set at address 02.
Reply message from the unit to this request message: The data of PV (00123) is returned.

Read request message
(transmitted from the host computer)

S E
0O2]R]JPiV 1

Qloow

T T
X X
»® @ O @ ®

Reply message (returned from the unit)

v

S A E|B |
TJ1o0: 21CJP:Vi1J0|0|1|2|3|JT]C i
X K X]C ;
® @ @ ® ® @
Code Symbol/Data ASCIlI code
@ Start Code STX 02H
@ Address 02 30H 32H
@ Request (Read) R 52H
@ |dentifier " PV1 50H 56H 31H
® Numeric Data 00123 30H 30H 31H 32H 33H
® End Code ETX 03H
Request 66H
@ BCC data
Reply 02H
Acknowledgement code ACK 06H

*1): See "7. List of Identifiers/Commands."
*2): For ASCII codes, see "8. List of ASCIl Codes."
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RS485 Communication Function

5.2 Write communication example

Example) Request message:

Arequest for setting "SV to 135" (writing 135) is transmitted to the unit set at address 03.

Reply message from the unit to this request message: Information that the request message has
been received is returned.

= Confirm that the data has been properly written by reading it separately.

Write request message
(transmitted from the host computer)

S E|B |
TJIO 3IW]S vi1]J0|0|1|3|5|T]C i
X X]C !
—® @ ® 0 ® ® @
Reply message (returned from the unit)
S AlE]|B | g
Tlo 3jc|T]ci
X K]X]C }
® © ® @
Code Symbol/Data ASCIlI code
@ Start Code STX 02H
@ Address 03 30H 33H
@ Request (Write) W 57H
@ Identifier " PV1 53H 56H 31H
® Numeric Data 00135 30H 30H 31H 33H 35H
® End Code ETX 03H
Request 56H
@ BCC data
Reply 04H
Acknowledgement code ACK 06H

*1): See "7. List of Identifiers/Commands."
*2): For ASCII codes, see "8. List of ASCII Codes."
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RS485 Communication Function

6. Wire Connection

Shown below is an example of multi-drop wire connection.

AC adapter VS3 Built-in Device

Cable 2

KS-485 | /ﬂ_ﬂCN3-3,4

RS232C/485 converter

I
I
I VS3 controller
I

VS3 controller

PC

Cabe1 Ly Tmmmmmmmm—===-
r————=—=—=—=—=—=-- |
! . |
I ID:02 "
Cable 3 : :
[
|] CN3-3,4 I
[
! I
! I
I | VS3 controller I
e "

) Up to 31 stations

% can be connected.
. F——=—=—=—=—====-= |
I ! |
. ! ID:31] 1
! [
! [
! [
100 I]CNS—S, 4 !
Terminating resistor |
1
[
[
[

Note 1) Communication cable 1: One-meter-long RS-232C cable with a connector (for IBM nine-pin
appliance connection) to the personal computer and System Sacom's CBL16 connector (Dsub
25-pin male) to the KS-485

Note 2) Communication cables 2 and 3: Custom-made items.

Note 3) Terminating resistor: Custom-made item. If you prepare a terminating resistor yourself, connect a
fixed resistor of 100 Q and 1/4 W or over to the last cable appliance terminal block.
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7. List of Identifiers/Commands

<ldentifiers and set values>
*1:" " means a space.
*2: The setting range depends on other parameters. (See the table shown below.)

*3: A parameter with which a W command is valid during each operation (valid during operation in
regular mode).

Fixed-value operation parameters

Name Identifier | Command Set value
. SLL~SLH : Set value limiter lower limit - set value
T V1 .. .o
emperature setting S RW limiter upper limit °C (2, *3)

Store command
Name Identifier | Command Set value

None
Store set value Sv1 RW (This command is required to store temperature and
time settings.)
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Other Parameters

Name Identifier | Command Setting Value
00000 : Key lock released
Key lock Loc RIW | 00001 : Key lock
Operation 00000 : Stop (*3)
start/stop RUN RIW 00001 : Start
Operquon type RST R/W 00000 : Fixed temperature operation selected (*3)
selection
Remaining hour 00000 : Time-up (*1)
monitor _TI R OQOOl~09950 : 0 hours and a minute to 999 hours and 50
minutes
00000 : First digit = Heater output
Second digit = Refrigerator output
. Third digit = Main output
Output monitor OM1 R Fourth é:]igit = Time—ugor alarm output
Fifth digit = Overheat prevention output
% Output state: 0 = Output OFF, 1 = Output ON
00000 : First digit = Memory error
Second digit = Sensor error
. Third digit = AT error
Error monitor 1 ER1 R Fourth c?igit = Heater wire disconnection error
Fifth digit = SSR short error
% Error state: 0 = No error exists., 1 = An error exists.
00000 : First digit = Boil-dry error
Second digit = Overheating prevention 1 error
Third digit = Overheating prevention 2 error
Error monitor 2 ER2 R Fourth digit o . L
= Internal communication/Temperature input circuit
error
Fifth digit = Unused
*Error state: 0 = No error exists., 1 = An error exists.
(Example)
00100
= 100°C (when the temperature sensor is a thermocouple
input)
Measured 01000 . . .
temperature PV1 R =100.0°C (when the temperature sensor is a platinum input)
monitor HHHHH

= Measured temperature over-scale (input common)
LLLLL
= Measured temperature under-scale (input common)
‘The measured temperature resolution of the platinum input is

ten times that of the thermocouple input.
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RS485 Communication Function

8. List of ASCII Codes

ASCII code 02H 03H 06H 15H

Symbol STX | ETX | ACK | NAK

ASCII code 30H 31H 32H 33H 34H 35H 36H 37H 38H 39H

Numeric 0 1 2 3 4 5 6 7 8 9

ASCllcode | 2DH | 20H

— | sp

Numeric )
(minus) | (space)

ASCII code 41H 42H 43H 44H 45H 46H 47H 48H 49H | 4AH

Symbol A B C D E F G H I J

ASClIlO—F | 4BH | 4CH | 4DH | 4EH | 4FH S50H 51H 52H 53H 54H

Symbol K L M N O P Q R S T

ASCIl 3a— b~ | 55H 56H 57H 58H 59H 5AH 20H

SP

Symbol U Y W X Y Z
(space)
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Cooling curve, cooling capacity curve (reference data)

The graphs show the cooling and cooling capacity curves of each model below. Use the values
just for reference because they depend on the sample volume, the ambient temperature, etc.

BBL101 heating and cooling curves
90
80 Room temperature: 20°C
Liquid: Tap water (rising curve)
Ethylene glycol 50% (downward curve)
70 Liquid measure: 7L (full capacity)
/ Power supply: 220V AC 50Hz
60 /
o /
L 40
S
@ /
o 30
o
IS
220
10
0
-10
-20
0 10 20 30 40 50 60 70 80
Elapsed time (minutes)
BBL301 heating and cooling curves
100
Room temperature: 20°C
90 1 Liquid: Tap water (rising curve)
Ethylene glycol 50% (downward curve)
80 r Liquid measure: 11L (full capacity) /
Power supply: 220V AC 50Hz /
70 /
— 60
o /
o 50
§ /
© 40
[}
g /
g 30
|_
20
0 ‘ ‘
-10
-20
0 10 20 30 40 50 60 70 80
Elapsed time (minutes)
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Cooling curve, cooling capacity curve (reference data)

700

BBL cooling capacity curves

Room temperature: 20°C
Liquid: Ethylene glycol 50%
Liquid measure:

BBL101 - 7L (full capacity)
600 BBL301 - 11L (full capacity)
Power supply: 220V AC 50Hz

_______________________
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Operation Method

Nybrine Freezing Temperature and Viscosity (reference data)

"Nybrine" is a brand name which Maruzen Chemicals developed. The main ingredients are good
Ethylene Glycol and Propylene Glycol. It is a heat transmittal medium which is well-considered for safety
and rust prevention of the equipment by adding various antiseptics.

Require to apply heat medium(nonfreezing liquid) for the application of Target Temperature lower than
10°C
Choose Naiburain® product and its concentration according to 10°Clower than working temperature.

Naiburain®(nonfreezing liquid and its solution)

Product Name Z1, Z1-K RH NFP
Characteristic 50W1t% | 100 Wt% | 50Wt% | 100 Wt% | 50Wi% | 100 W%
Boiling Point (C) 104 117 105 118 102 107
Resistance(Q - cm at25°C) 625 1250 270 440 530 970
Conductance(S - m? at25°C) | 0.160 0.080 0.370 0.227 0.189 0.103
Vapor Pressure(KPa at20°C) 1.7 0.5 1.7 0.5 2.3 1.3
Freezing Point("C) -21 below-50 -21 below-50 -135 below-50
Specific Gravity(at20°C) 1.05 1.10 1.07 1.134 1.026 1.048
Viscosity(mPa-s at20°C) 2.5 9.5 25 9.5 2.6 9.4
Specific Heat(cal/g at20°C) 0.850 0.670 0.850 0.670 0.773 0.642

Naiburain® Freezing Point
Freezing temperatures of Nybrine Z1, Z1-K, and Nybrine NFP
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Operation Method

Nybrine Freezing Temperature and Viscosity (reference data)

Viscosity of Nybrine Z1, Z1-K, and RH aqueous solution)
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Operation Method

Device to Install (reference data)

Bath capacity of this unit is BBL101 type: 6.7L, BBL301 type: 11.5L.
Be careful that it may leak outside if the quantity is beyond the capacity.

Kinds and quantity of Erlenmeyer flask to be set in the bath is as follows.

300mL 500mL 1000mL
BBL101 3 2 0
BBL301 5 3 2

* Erlenmeyer flask size (maximum diameter x height x neck diameter) reference value

300mL: 90x148x30
500mL: 108x171x37
1000mL: 134x215x40
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Handling Precautions

AWARNING!

If a problem occurs

0 If smoke or strange odor should come out of this unit for some reason, turn off the power key

right away, and then turn off the circuit breaker and the main power. Immediately contact a

service technician for inspection. If this procedure is not followed, fire or electrical shock may
result. Never perform repair work yourself, since it is dangerous and not recommended.

Measure for flammability and handling of flammable solvent

This unit is not designed as the explosion-proof construction. Pay special attention to the
handling of the sample to be handled with this unit on the consumption with the explosive
material, flammable material, and similar ones. The flammable material may be vaporized by
leaving it at the temperature higher than room temperature, and could cause the fire or
explosion. When handling such material, provide ventilation with enough before the operation.
(Refer to page 59 “List of Dangerous Substances”.)

Keep the unit well-ventilated

Keep the air holes in the side and back of the unit open during operation. If they are closed, the
inside temperature of the unit may increase, its performance may deteriorate, or an accident,
malfunction or fire may result.

Exercise care not to allow a liquid to get on the unit

Exercise care not to allow a liquid to get on the unit or enter the unit through the air intake or heat
radiation hole in the side or back of the unit.  If it enters the unit, stop the operation. Otherwise.
an accident, malfunction, electric shock or fire may result.

Do not drop metallic pieces into the unit

Do not drop metallic pieces, such as clips, staples and screws, into the unit. If such a metallic
piece has dropped into the unit, turn it off. An accident, malfunction, electric shock or fire may
result.

Do not open the panels and covers

Do not operate the unit with the fixed panels and covers open. An accident, malfunction or
electric shock may result.

Do not operate the unit with the filter for the air intakes removed

Do not operate the unit with the filter for the air intakes removed. An accident, malfunction or
electric shock may result.

Do not modify
® Do not modify this unit.  An accident, malfunction, electric shock or fire may result.
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Handling Precautions

ACAUTION!

Do not step on this unit
® Do not step on this unit. It will cause injury if this unit fall down or break.

Do not place or drop anything on the unit

Do not place or drop anything on the unit. Since the unit contains precision components, it may
malfunction due to vibration, impact, etc.

During a thunder storm

During a thunderstorm, turn off the power key immediately, then turn off the circuit breaker and
the main power. If this procedure is not followed, fire or electrical shock may be caused.

Countermeasure for stop operation during night or long-term stop

A In case of stopping operation during night or long-term, toggle the breaker and power switch to
"OFF".

Thoroughly wash the unit.

The unit was washed already. However, when you first use it or operate it after a long period of
deactivation, thoroughly wash it.

46



Handling Precautions

Circulating liquid
+ Choose circulating liquid according to its operating temperature.
Target Temperature more than 10°C : City Water(or soften Industrial Water)
Target Temperature less than 10°C : Nonfreezing Solution(recommend Naiburain solution  diluted by
City Water)
# Never choose pure water and/or deionized water as circulating liquid.
# Running unit for extended periods without changing water promotes mineral deposit
buildup. Changing water at regular intervals is therefore recommended.
Make the line up of concentration adjusted Naiburain solution so called Luck-rack Solution as
Yamato Products.
Please contact with local dealer or Yamato sales office and ask for Luck-rack Solution.

Product Name Product Concentration STD Target Package Volume
Code (Wt%) Temperature (in litters)
Luck-rack Solution: 756071 5L
716005 .
Luck-rack Solution: 60% -20C
216010 756072 10L
Luck-rack Solution: 756073 oL
710005 . .
Luck-rack Solution: 100% -30C
210010 756074 10L
Luck-rack Solution: 756075 5L
NFP6005 o .
Luck-rack Solution: 60% -107C
NFP6010 756076 10L

May cause failure of this Equipment/Unit so that pay attention to notices below.

May degrade the concentration percentage of nonfreezing solution for many months
operation.

Check concentration percentage of nonfreezing solution and/or change the whole quantity of
nonfreezing solution by every 6(six) months as the standard.

Change the whole quantity of city water by every 3(three) months as the standard.

Never choose disqualified water(such as well water etc.), or pure water and deionized water
as circulating liquid.

May not meet with the Equipment/Unit performance because circulating pump will be
overworked, if apply high specific gravity and/or high viscosity liquid such as Fluorinert(by
3M) and GALDEN(by Daitoku Tech) etc.

Never apply following solution to this Equipment/Unit.

1) Corrosive solution, and /or

2) Solution to generate corrosives at heating such as Fluorinert(by 3M) etc.

3) Solution to be harmed human body by absorbing its evaporating gas such as methanol
Check component materials to contact with solution below, choose adequate disinfectant, mix
it with circulating solution, and then apply.

(Component materials to contact with solution:

Stainless Steel, Copper w/nickel plated, Silicon Rubber)

Be careful flammable solution to apply as nonfreezing solution such as ethanol, etc.

1) Ventilate laboratory/room well.

2) Never bring fire and igniting source(static electricity etc.) close to this Equipment/Unit.
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Handling Precautions

Recovery from a power failure

A If the unit was deactivated in the middle of operation due to a power failure and is re-energized,
the unit automatically returns to the state just before the power failure and resumes operation. If
the resumption of operation by automatic recovery is inconvenient, turn off the leakage breaker.

Abnormal refrigerator pressure

A If the refrigerator operates in a high-temperature range, the refrigerator overload relay protecting
circuit may work to illuminate Refrigerator error lamp deactivate the refrigerator.
In this case, reduce thermal load by changing the liquid, or taking other appropriate measures.

Abnormal liquid level

A Turn off the earth leakage breaker once and check the water amount of the circulating liquid.
After checking, supply the circulation liquid or freezer coolant water.

Do not open the drain cock in the middle of operation

Do not open the drain cock in the middle of operation or operate the unit with the cock open. The
pump may malfunction.

Do not operate the unit without a liquid

Do not operate the unit without a liquid. Operating the unit with the heater or cooling coil
exposed, the unit may malfunction.

Do not perform what is not described in the Instruction Manual

Do not perform what is not described in the Instruction Manual. An unexpected accident may
occur.

Notice at changing to any other different kind of circulating liquid.
Notice at changing from present circulating liquid to any other different kind of it. Must be drained
completely circulating liguid remained in its line of this Equipment and then change to new liquid.
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Maintenance Method

Daily Inspection and Maintenance

For the safety use of this unit, please perform the daily inspection and maintenance without fail.

AWARNING!

o Disconnect the power cable from the power source when doing an inspection or maintenance
unless needed.

o Perform the daily inspection and maintenance after returning the temperature of this unit to the
normal one.

e Do not disassemble this unit.

ACAUTION!

e Use a well-drained soft cloth to wipe dirt on this unit. Do not use benzene, thinner or cleanser for
wiping. Do not scrub this unit. Deformation, deterioration or color change may result in.

Monthly maintenance

e Check the earth leakage breaker function.

1. Connect the power cord.
2. Turn the breaker on.
3. Push the red test switch by a ballpoint pen etc.

4. If there is no problem, the earth leakage breaker will be turned off. Test button

Maintaining the water bath

¢ Remove foreign substances inside Water Bath as frequency as possible.

e They may result in circulating pump malfunction if they are left there.
Must ware pair of gloves at maintenance of this Water Bath.

A Exercise extreme care not to get injured. It is very dangerous for you to perform
operations with bare hands. Wear gloves.

@ Remove the power cord from switchboard or socket.

2 Discharge the circulating liquid. (Open the discharge cock on the right surface of the unit.)
Confirm that circulating liquid is not hot (+40°C or below) when discharging.

A Before draining off the circulating liquid, confirm that it is not hot (+40°C or below).
If it is hot, you may get burned.

Replacing heat insulation hoses(by others)

Replace heat insulation hoses by once every 2(two) years as the standard to keep the Equipment/Unit
in good condition.

Ask Yamato Scientific Co., Ltd. for replacement.

Changing liquid regularly
Change total circulating liquid by every 3 months for city water and by every 6(six) months for
Naiburain® as the standard.

Accumulate fur, alga, and scale in circulating pump so that degrade the Equipment/Unit performance
and then may cause failure, if circulating liquid will degrade.
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Maintenance Method

Daily Inspection and Maintenance

Cleaning the filter

A clogged filter deteriorates cooling performance or causes the refrigerator to malfunction. The clogged
state depends on the ambient environment or working period. Clean the filter at regular intervals
according to the working conditions.

Pull the filter attachment board at the left side of the
device to the front. Since it is magnet, do the
attachment as it is.

Since the filter is attached to the filter attachment
board, remove and wash the filter or remove dust with
a cleaner etc.

A condensation machine fin is in the inner part of air
intake board.

For any questions, contact the dealer who you purchased this unit from, or the nearest sales
division in our company.
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Long storage and disposal

When not using this unit for long term / When disposing

ACAUTION!

When not using this unit for long term...

e Turn off the power and disconnect the power cord.
¢ Drain circulating liquid.

AWARN ING!
When disposing...

o Apply CFC-replacing material as coolant for refrigerator. Ask qualified company to dispose CFC
according to CFC Collection Law

¢ Do not leave this Equipment/Unit alone where children may play and get at it.

Environmental protection should be considered

We request you to disassemble this unit as possible and recycle the reusable parts considering to
the environmental protection. The feature components of this unit and materials used are
listed below.

Component Name Material

Exterior Parts

Outer covering

Bonderizing steel plate baked with melamine resin coating

Inner bath

Stainless steel SUS304

Plates

PET resin film

Electrical Parts

Switches, Relay

Resin, copper and other

Circuit boards

Composite of glass fiber and other

Pipe heater SUS316L

Power cord Synthetic rubber coated wiring materials, copper and nickel
Pump Iron, copper, resin and ceramic
Refrigerator Iron and copper

Piping Parts

Hoses Silicon

Drain hose Silicon

Hose clamp 66 nylon

Insulation hose Polyurethane sponge

Pipes SUS304

Condenser Iron, copper and aluminum

Cooling medium

Cooling medium

BBL101: HFC-R134a, BBL301: HFC-R404A
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In the Event of Failure...

Safety Device and Error Code

This unit has an automatic diagnosis function built in the controller and safety devices independent of the
controller. The table below shows the cause and the solution method when the safety device operates.

Error Code:

When an abnormal condition occurs, an error code appears and the alarm lamp lights in the

controller, the buzzer sounds simultaneously.

device immediately.

Record the error code and turn off the power of

Safety Device

Notify

Cause/Solution

Sensor trouble detection

“ALARM” lamp lights on,
“Er.01” appears

Failure in temperature input circuit.

Temperature sensor is broken or
disconnected.

The measured temperature is out of
the display range.
Make a call for service.

SSR short-circuit detection

“ALARM” lamp lights on,
“Er.02” appears

SSR is in short-circuit
Make a call for service.

Heater disconnecting
detection

“ALARM” lamp lights on,
“Er.03” appears

Heater is disconnected.
Make a call for service.

Measured temperature lower
limit error

“ALARM” lamp lights on,
“Er.13” appears

When the temperature warning
function issues a lower limit warning.

Make a call for service.

Memory error

“ALARM” lamp lights on,
“Er.15” appears

Failure in internal memory.
Make a call for service.

Internal communication error

“ALARM” lamp lights on,
“Er.17” appears

Failure in internal communication or
temperature inputting circuit.

Make a call for service.

Overheating

“ALARM” lamp lights on,
“Er.19” appears

Overheating prevention device is in
operation.

Reset the power supply, and then
adjust the setting temperature of the
overheating protection device.

If the state does not recover, make a call
for service.

Abnormal liquid level

“ALARM” lamp lights on,
“Er.20” appears

The quantity of the circulating liquid is
insufficient.

Refer to page 48 "Abnormal liquid
level"

If the state does not recover, make a call
for service.

Measurement temperature
error

“ALARM” lamp lights on,
“----" appears

Measurement value is out of display
range.

Make a call for service.

Refrigerator pressure error

‘REFRIGERATO ERROR”

lamp lights on

The condenser filter is dirty.
The room temperature is high.

The temperature of the circulating
liquid is 40°C or higher.
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In the Event of Failure...

Trouble Shooting

Phenomenon Check point

The unit does not start to operate | ¢ Check if the power cable is securely connected to the power
although the leakage breaker is| gsypply.

turned on. e Check if the power fails.
"ALARM” lamp lights on. e Check the error code on page 52.
The temperature does not drop. e Check if the set temperature is higher than the inside

temperature of the bath.
e Check if the condenser filter is dirty.
e Check if the condenser fin is contaminated.
e Check if the heat load of the circuration liquid has increased.
e Check if the ambient temperature has risen.
e Check if the area around the vent is blocked.
The refrigerator does not start to | ¢ The refrigerator is overloaded. Immediately turn off the leakage
operate. breaker, and check the points described in "The temperature
does not drop" above. After a while, turn on the leakage breaker.
The circulating liquid does not|. Check if the circulating path is blocked or extremely constricted.
circulate. e Check if the specific gravity and viscosity of the circulating liquid
is proper.
"REFRIGERATO ERROR" lamp |« Check if the condenser filter is dirty.
lights on. e Check if the room temperature is high.
e Check if the temperature of the circulating liquid is 40°C or
higher.

The displayed temperature does |e Check if the set value of calibration offset is other than "0". Set it
not match the measured at"0".

temperature.

e Check the set value according to P.24 "Calibration Offset
Function”.

When a power failure occur

If the unit was deactivated in the middle of operation due to a power failure and is re-energized, the unit
automatically returns to the state just before the power failure and resumes operation. If the resumption
of operation by automatic recovery is inconvenient, turn off the leakage breaker.

In the case if the error other than listed above occurred, turn off the power switch and primary
power source immediately. Contact the shop of your purchase or nearest Yamato Scientific
Service Office.
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After Service and Warranty

In Case of Request for Repair

If the failure occurs, stop the operation, turn OFF the power switch, and unplug the power plug.
Please contact the sales agency that this unit was purchased, or the Yamato Scientific's sales
office.

< Check following items before contact >
€ Model Name of Product
€ Production Number See the production plate attached to this unit.
& Purchase Date }
€ About Trouble (in detail as possible)

Minimum Retention Period of Performance Parts for Repair

The minimum retention period of performance parts for repair of this unit is 7 years after
discontinuance of this unit.
The "performance part for repair" is the part that is required to maintain this unit.
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Product Name

Desktop type low constant temperature water bath

Model BBL101 BBL301
Circulation unit External sealed unit circulation
Usable ambient temp. 5°C~30°C
Temperature control range -10°C~80°C
Temperature adjustment +0.1°C
_accuracy -
O| Temperature distribution +0.3°C
g accuracy -
S| Cooling capacity Approx.370W at15°C Approx.410W at15°C
oy Circulating/stirring method Magnet pump circulation cooling/external sealed unit circulation
Maximum flow rate 3.7/4.7 L/min (50/60Hz)
Maximum head 1.0/1.5m
Bath SUS304
Temperature control PID control by microcomputer
system
Sensor Pt100Q (for temperature controller) and
K-thermocouple (for overheating prevention device)
Temperature . . - .
w| setting/display method Digital setting / Digital display
&| Overheating prevention K-thermocouble
©| sensor P
3 Heater Stainless pipe heater SUS316L
IS 700W 900W
o Air-cooled fully closed compressor Air-cooling sealed rotar
Refrigerator (reciprocal type) 9 y
160W 300w
Cooling medium R134a 2409 R404A 200g
Cooling caoll Copper (nickel-plated)
External qrculatmg Discharge port and return port have outer diameter 10.5mm hose nipple
nozzle size

Safety devices

Earth leakage breaker, Overheating prevention device, Pump thermal
protector, Refrigerator overload relay protecting circuit, Delay timer for
refrigerator protection, Refrigerator pressure detection, Float switch,
Self-diagnostic functions (Failure of sensor, Heater disconnection, SSR
short-circuit, Automatic overheating prevention)

Other functions

Drain cock, Key lock Function, Calibration offset, Temperature output
terminal, RS485 communication function, Refrigerator pressure indicator,
condenser filter

Bath dimensions
(W x D x H)

300%x150%x177.5 mm 300%x240%x177.5 mm

Effective internal
dimensions (W x D x H)

238x100x85 mm 238x190x85 mm

©

_fgi External dimensions* 500x660x500 mm 502x740x500 mm

g (WXDXxH) (Height of bath: 330 mm) (Height of bath: 330 mm)

0| Bath capacity
(Effective capacity) 8L (6.75L) 13L (11.5L)
Power supply (50/60H2) 220V AC 4.5A 220V AC 6A
Weight Approx.58kg Approx.65kg

Accessories

Bottom shelf, Shelf pegs, Cover, 0.5m Drain hose, 0.5m overflow hose,
hose bands, Instruction manual

* A depth size does not contain an external circulation nozzle.
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Wiring Diagram

Common to BBL101/301
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Symbol Part name Symbol Part name
ELB Earth leakage breaker OVR Overload relay
T1 Terminal block C1l Operation condenser
T2 Terminal block C2 Start condenser
T3 Terminal block X5 Start relay
H Heater L1 Refrigerator lamp
SSR SSR L2 Refrigerator error lamp
CT1 Current transformer L3 Pump lamp
PLB PLANAR board P Magnet pump
PIO Display board X1 Relay (refrigerator)
Pt Temperature sensor (Pt) X2 Relay (heater)
K Temperature sensor (K) X3 Relay (pressure)
FM1, 2 | Fan motor X4 Relay (float)
RF Compressor PS Pressure switch
TF Transformer
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Piping Diagram

OUT  Return port

| Overflow

External device
(sealing system)

XDrain cock

e
IN
\ /_ourT
< X { Pump
IN A
Discharge port
Main unit
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Replacement Parts Table

Common parts

Symbol Part Name Code No. Specification Manufacturer
PT, K Double sensor LTO0006505 Pt&K sensor Nihon Keisoku
P1O Display board 1020000051 For VS3/4 Yamato Scientific
PLB PLANAR board 1020000054 VS3P Yamato Scientific
- Tough card 1130000009 15P 40mm Yamato Scientific
CT1 Current sensor 2170010005 CTL-6-S-H URD
X1 Relay 2050000056 G7L-1A-TUB 100V OMRON
X2 Relay 2050000043 | AHN350XO Matsushita
X3, X4 | Relay 2050000040 | AP5524F Matsushita
FS Float switch LT00010383 HL-2B Keihin Keiki
L1,L3 |Lamp 2090060041 BN-9EG Satoh Parts
L2 Lamp 2090060038 BN-9ER Satoh Parts
P Pump LTO0008210 MD-10K-N Iwaki
SSR SSR 2160000035 | TRS5255 Yamato Scientific
ELB Earth leakage breaker DN104 BJS1532N 15A Panasonic
FM Fan motor 2150000010 |UF12A10-H Japan Autonics
For BBL101
Symbol Part Name Code No. Specification Manufacturer
H Heater LT00033027 700W Shinko Denki
RF Compressor LT00031836 FL1675-HF Hitachi
TF Transformer LT00000982 AD21-015K Toyozumi
For BBL301
Symbol Part Name Code No. Specification Manufacturer
H Heater LT00007340 900W Shinko Denki
RF Compressor LT00028781 RL3062HA Hitachi
TF Transformer 2180020010 AD21-02K Toyozumi
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Reference

List of Dangerous Substances

® Never process any explosive, flammable samples and also samples contained with those
substances.

(DNitroglycol, Glycerine trinitrate, Cellulose Nitrate and other explosive nitrate esters

_“2’ § @Trinitrobenzen, Trinitrotoluene, Picric Acid and other explosive nitro compounds

(%]

%_ 9 (@Acetyl Hydroperoxide, Methyl Ethyl Ketone Peroxide, Benzoyl Peroxide and other organic
I § peroxides

@®Metallic Azide, including Sodium Azide, etc.

(DMetal “Lithium” @Metal “Potassium” (@Metal “Natrium” @Yellow Phosphorus
(®Phosphorus Sulfide ®Red Phosphorus(@Phosphorus Sulfide

®cCelluloids, Calcium Carbide (a.k.a, Carbide)@Lime Phosphide®Magnesium Powder
@Aluminum Powder (2Metal Powder other than Magnesium and Aluminum Powder
@Sodium Dithionous Acid (a.k.a., Hydrosulphite)

(DPotassium Chlorate, Sodium Chlorate, Ammonium Chlorate, and other chlorates

ExplosiveSsub
stances

@Potassium Perchlorate, Sodium Perchlorate, Ammonium Perchlorate, and other perchlorates

(3Potassium Peroxide, Sodium Peroxide, Barium Peroxide, and other inorganic peroxides

@Potassium Nitrate, Sodium Nitrate, Ammonium Nitrate, and other nitrates

Oxidizing
Substances

(®Sodium Chlorite and other chlorites

(®Calcium Hypochlorite and other hypochlorites

(D Ethyl Ether, Gasoline, Acetaldehyde, Propylene Chloride, Carbon Disulfide, and other
substances with ignition point at a degree 30 or more degrees below zero.

@n-hexane, Ethylene Oxide, Acetone, Benzene, Methyl Ethyl Ketone and other substances with
ignition point between 30 degrees below zero and less than zero.

(3®Methanol, Ethanol, Xylene, Pentyl n-acetate, (a.k.a.amyl n-acetate) and other substances with
ignition point between zero and less than 30 degrees.

(@®Kerosene, Light Qil, Terebinth Qil, Isopenthyl Alcohol(a.k.a. Isoamyl Alcohol), Acetic Acid and
other substances with ignition point between 30 degrees and less than 65 degrees.

Flammable
Substances

Hydrogen, Acetylene, Ethylene, Methane, Ethane, Propane, Butane and other gases
combustible at 15°C at one air pressure.

Gas

Combustible

(Source: Appendix Table 1 of Article 6 of the Industrial Safety and Health Order in Japan)
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Installation Standard Manual

* |nstall the unit according the procedure described below (check options and special specifications

separately).
Model | Serial number Date Person in charge of installation Pers_on in charge of Judgment
(company name) installation
No. Item Method Reference operation manual Judgment
Specifications

Check the quantities of accessories with

1 | Accessories the quantities shown in the Accessory | Specification P.55
column.
* Visually check the surrounding area. Before Using This Unit
Caution: Pay attention to the ambient | "1, Choose a proper place P4
lat environment. for installation '
2 | Installation - Keep space. "
» Pour water into the water bath. II'Before l._Jsmg This Un,!t P.8
Installation Procedure
Operation
- Using a tester, measure the voltage of | Before Using This Unit
" - - P.6
the voltage used by the customer |"9. Always ground this unit
(distribution board, outlet, _etc.). _ Before Using This Unit
- Measure the voltage during operation "7 Choose a correct
1 | Power voltage (the voltage must be within the| ' N P.6
standard). power distribution board or
Caution: When a unit is to be connected | féceptacle
to the plug or breaker, use one that el L.
conforms to the standard. Specification P.55
- Start operation. Before Using This Unit Ps
Set a value about 5°C lower than the | "Installation Procedure" ’
5 | Start of room temperature, and check the
operation stabilized state of the temperature drop .
time. Operation Method P.13
Check: Water leakage is not permissible.
Description
- Explain the operation of each unit to the
Description of . ; X
1 . customer according to this Operation All
operation
Manual.
Explain error codes and the procedure for
2 | Error code resetting them to the customer according | In the Event of Failure... P.52
to this Operation Manual.
Maintenance Explain the operation of each unit to the
3 . : customer according to this Operation Maintenance Method P.49
inspection
Manual.
- Enter the date of installation and the
name of the person in charge of
Completion of installation on the face plate on the
4 | installation unit. After Service and P 54
Informationto | - Enter necessary information on the Warranty '
be entered guarantee, and pass it to the customer.

- Explain the after-sale service route to
the customer.
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Responsibility

Please follow the instructions in this document when using this unit. Yamato Scientific has no
responsibility for the accidents or breakdown of device if it is used with a failure to comply.
Never conduct what this document forbids. Unexpected accidents or breakdown may result in.

Note

€ The contents of this document may be changed in future without notice.
€ Any books with missing pages or disorderly binding may be replaced.

Instruction Manual for

Desktop Type Low Constant Temperature Water Bath
Model BBL101/301

First Edition  June 6, 2017
Revised

Yamato Scientific America Inc.
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