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2  Preface  

The H301 - T- UNIT - BL - PLUS  is designed to maintain all the required thermal  conditions for 

live cell imaging ;  hence it is ideal for time - lapse imaging . It controls the temperature in the  

range of 25 -50°C.  The system is composed of  the main unit , H301 - T- UNIT - BL - PLUS , a fin e 

gauge thermocouple  to monitor the temperature of a blank sample  or Reference Well  located 

in close proximity to the experimental one , a thermistor to monitor Room Tempe rature , a 

micro environmental chamber óincubator ô and  the Touch Screen Operation Board  (OKO -

TOUCH) . An Objective Heater must  be included when using oil immersion objectives . The 

Control unit  H301 - T- UNIT - BL - PLUS  is compatible with any Bold Line Gas Controll er; 

Temperature  and Gas controllers are stackable and connect through  a bus connector  (see 

paragraph  8) . The Touch Screen interface ( OKO-TOUCH)  must be connected via RS232 serial 

cable to the any one of the Control Unit s on the óstackô and it allows controlling  the complete 

system.  

3  Symbols descriptions  

3.1.1  Symbols  in this  manual and on the product :  

The following symbols identify important information to note:  

 

CAUTION or WARNING: This symbol warns you about the risk of electrical shock.  

 

CAUTION or WARNING or IMPORTANT:  This symbol warns  you of circumstances or 

practices that can affect the instrumentôs functionality and must refer to 

accompanying documents.  

Tip  Ʒ Supplies you with  helpful suggestions.  

Note Ʒ Supplies you with important information to successfully setup and use the instru ment.  

3.1.2  Symbols  on the product label:  

 

CE MARKING : This symbol indicates a productôs compliance with EU legislation. 

 

PRODUCT DISPOSAL: This symbol indicates that this product must not be  disposed  

as urban solid waste.  

 

This symbol indicates the protection degree against ingress of solids or liquids  

inside the product.  

 

 

IP 30
 



 6 

4  Safety Notes  

Before operating the equipment please read carefully the instructions and the safety notes. If 

you have any questions, please contact Okolab.  

 

 

The equipment must only be used as intended and as described in this Manual.  

Equipment should only be operated by technically qualified personnel.  

Do not start up the equipment if some of its parts are damaged.  

This instrument is not intended for use i n locations where  flammable or explosive 

gases  are present . 

Handle  the equipment with care.  

Equipment and its internal parts can be damaged by dropping and by shock.  

Do not use a volatile solvent such as paint thinner to clean the instrument. 

Deformation or discoloration will occur. Use a soft, dry cloth to remove stains from 

the instrument.  Not following these instructions can result in damage or breakdown 

of the device and its accessories.  

The products labels can be found on the bottom panel of the Main Unit.  

 

 

Do not exceed voltage indicated in this manual and on the product label.  

Avoid excessive induction noise, static electricity, magnetic fields.  

Do not expose this instrument to rain or moisture.  

Prevent t hrottling and kinking of tubing . 

Check the cables  are well fixed to their own connector s so they cannot slip off  

This device is not designed for use under medical conditions . 

Power cord of unit should be unplugged from electrical outlet when left  unused for 

long period of time.  

VENTILATION , unit sh ould be situated so that its' location or position does not 

interfere  with proper ventilation.  

Unit should be situated away from heat sources such as radiators, heat registers,  

stoves, or other appliances  or processes that produce heat  

 

 

Do not start up the equipment if the supply cable is damaged . 

Connect the equipment only to grounded mains power socket .  

Do not discon nect cables while in operation.  
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Do not open the unit.  Do not remove cover or back.  

Prevent metal fragments or lead wire scraps from falli ng inside instrument case to 

avoid electric shock, ýre or malfunction. 

No user serviceable parts inside.  

Befo re starting, assemb le the equipment while unplugged from an outlet .  

Unit should never be used where it c an fall or be pushed into water .  

 

 

International caution symbol marks this device. IMPORTANT:  read the 

ñSafety Notesò before installing, using and commissioning this device, as 

the notes contain important information relating to safety and EMC. Not 

following these instructions can result in  damage or breakdown of the 

device and its accessories.  

 

 

We reserve the right to make technical variations.  

 

IN NO EVENT SHALL OKOLAB S.R.L. BE LIABLE FOR ANY DIRECT, INCIDENTAL OR 

CONSEQUENTIAL DAMAGES OF ANY NATURE, LOSSES OR EXPENSES RESULTING FROM ANY  

DEFECTIVE PRODUCT OR THE USE OF ANY PRODUCT.  

5  AC section wiring diagram  

 

Figure 1 shows the alternating current (AC) section, designed to connect int ernal power 

supplies (see Figure 1 label C) in parallel to low voltage power grid.   

A.  Power Connector ,  OM-SP8210263  

B.  AC- DC Relay , Crydom DRA1-CX240D5 . 

C. Power suppl ies , TDK-Lambda -ZWS 150 -24 and ZWS5 -5.  
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3

1

2 L

N

PE

F

F

Power Connector
 OM-SP8210263

1.5mm
BROWN

1.5mm
BLUE

24AWG BLACK 

1.5mm BROWN

1.5mm BLUE

1mmq

BROWN

1mmq
BLUE

1.5mm
G/ V

1mm
BLACK

1mm
RED

5V-DC
                                    

0V

Power Supply
TDK-Lambda
ZWS150-24
85 Ҧ 265V c.a. 
24V c.c.
6.5 A

Power Supply
TDK-Lambda
ZWS5-5
85 Ҧ 265V c.a. 
5V c.c.
1 A

POSITIVE 
CLAMPS
24 V DC

NEGATIVE 
CLAMPS

1mm G/ V 

24AWG
BLACK

24AWG
RED

AC-DC Relay
Crydom 
DRA1-CX240D5 
3 Ҧ 15V c.c. 
12 Ҧ 280V c.a. 

24 AWG RED 5V-DC
                                   

0V
                                    

24 AWG BLACK

1.5mm BROWN

TIME LAG FUSES:
2.5AT250V 5X20 110VAC
1.25AT250V 5X20 220VAC

A

B C C

24 V-DC

0 V

 

Figure 1 AC section wiring diagram
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6  Equipment and connections  

 

 Equipment supplied  6.1

H301 - T- UNIT - BL - PLUS includes :  

1.  T- Unit  

2.  Fine Gauge Thermocouple . To measure specimen temperature  

3.  NTC Thermistor .To measure ambient temperature  

4.  #1 power supply cable .  

It must be equipped with:  

A.  OKO - TOUCH  

1.  -Touch Screen Interface  

2.  #1 5V - DC Power adapter . To connect the Touch Screen .  

3.  #1 RS232 Serial cable . To connect the T ouch Screen to the T -Unit  

B.  Incubating chamber  with heated lid, chamber riser and one or more plate adapters  

Optional accessories :  

Objective heater . Required  ONLY when using oil immersion objectives . 

SmartBox  . Data logge r, web server, remote assistant  

1.  SmartBox Unit  

2.  #1 USB cable. To con nect the SmartBox to the T -Unit (optional)  
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7  Digital Temperature Controller connection ports .  

 

1 2 4 6 7

8

5

3

9

5

 

Figure 2: Control Unit Rear Panel Overview. 

1.  Power Input.  

2.  OKO-TOUCH RS232  serial port . 

3.  Objective Heater connector (only if you have ordered also an OBJ -COLLAR-####)  

4.  USB port .  

5.  5-pole bus port  used to connect digital controllers to each other by stacking them.   

6.  Gauge Thermocouple port .  

7.  NTC Thermistor port .  

8.  Chamber base connector .  

9.  Lid chamber c onnector .  

8  How to connect H301 - T- UNIT - BL - PLUS with a  BOLD LINE  Digital Gas Controller  

The H301 -T-UNIT -BL-PLUS can be used as a stand -alone device or in combination with any 

one of the  Bold Line Gas Controller s.  Figure 3Figure 3 shows how to assemble the H301 -T 

UNIT -BL-PLUS, for example, with a  CO2-O2 Unit BL.  
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a. CO2 - O2 UNIT - BL [0 - 10; 0 - 1] and H301 -
T- UNIT - BL. Units r ear panels . 

b. CO2 - O2 UNIT - BL [0 - 10; 0 - 1] and H301 -
T- UNIT - BL . 3D view .

 

Figure 3. CO2-O2 UNIT-BL [0-10; 0-1]  and H301-T-UNIT-BL. 

The T-Unit and Gas Controller must stack on top of each other by lining up the bus ports 

located on the top and bottom surface of each .  When the  units are properly connected the 

Temperature, CO2 and O2 parameters will appear on the OKO-TOUCH Touch Screen  interface  

Home page . If not all the parameters appear on OKO-TOUCH Home Page then the Control 

Unit s are not properly connected . Please check that the bus ports are properly aligned with 

each other.  

 

 

If you have a Gas Controller and a Temperature Control Unit, it is essenti al to read 

both this  manual and the Gas Controller Manual  to familiarize yourself with the 

functions and the operation of the devices before use.  
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9  H301 - T- UNIT - BL - PLUS. Installation and user guide  

The following paragraphs illustrate how to install and use  the Temperature Control Unit . 

 H301 - T- UNIT - BL - PLUS . Installation guide  9.1

 

 

The following instructions will guide you through a quick installation . For safe 

operation of the unit it is absolutely necessary to read carefully all the instructions 

and safety notes .  

 

1.  Connect the base of the incubation chamber to the port labeled óHeater 1ô on the rear 

panel of the Temperature Control Unit (see Figure 4) .  

2.  Connect the lid of the incubation chamber to the port labeled óHeater 2ô on the rear 

panel of the Temperature Control Unit (see Figure 4) .  

Base Incubating
Chamber

Lid Incubating
Chamber

Fine gauge
thermocouple

H301 - T- UNIT - BL - PLUS

NTC Thermistor
connector

 

Figure 4. H301-T-BL-PLUS. Standard Connection. 

3.  Plug  the NTC Connector  on the port labeled óAmbient Temperatureô located on the rear 

panel of  the Temperature Control Unit (see Figure 4) . This temperature sensor must be 

placed in air close to the illumination pillar in proximity to the microscope stage . This 

ther mistor  is monitoring the room temperature . 
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Note  Ʒ Stage Top Chambers for most brands/models are available. See www.oko - lab.com  for 

details.  

 

4.  The Fine Gauge Thermocouple (green) plugs into the green port labeled óReference 

Temperatureô located on the rear panel of the Temperature Control Unit (see  Figure 4).  

When operating the device in óSample Feedback Modeô place this thermocouple in a 

Reference Well filled with water. Make sure that the end of the Fine Gauge 

Thermocouple is fully immersed . 

 

Tip Ʒ The Fine Gauge Thermocouple may be placed  into a Reference Well if running the 

ñSample Feedback  Modeò (see paragraph  9.2.5.2 ) . The Fine Gauge Thermocouple may also 

be used to calibrate the Stage Top Incubation Chamber and/or the Objective Heater  (OBJ-

COLLAR ####) , when  present. The Fine Gauge Thermocouple may be left in air if the 

system is operated in óChamber feedback modeô (see paragraph  9.2.5.2 )  

 

5.  When using oil immersio n objectives an Objective Heater should also be purchased.  If 

you r system is also equipped with the Objective Heater, (OBJ-COLLAR #### , optional)  

its objective collar should be installed before connecting the heater  to  rear panel of the 

Temperature C ontrol Unit . Follow the steps shown in Figure 5. Once you have assembled 

it, plug it into the port labeled óObj. Heaterô located on the rear panel of the 

Temperature Control Unit   ( see Figure 6).  

 

2

1 3
Objective Band Heater

Velcro Tape

 

Figure 5.Objective Heater (OBJ-COLLAR ####) Assembly. 

http://www.oko-lab.com/
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H301 - T- UNIT - BL - PLUS

OBJ - COLLAR - ####
 

Figure 6. OBJ-COLLAR Connection (Optional). 

6.  Connect the  touch screen interface  OKO-TOUCH to the Temperature Control Unit using 

the serial cable provided (see Figure 7) .  

5VDC Power
Adapter

OKO - TOUCH

H301 - T- UNIT - BL - PLUS

 

Figure 7. OKO-TOUCH Connection 

7.  Connect the power adapter to OKO-TOUCH. Connect the additional power cord to the 

Temperature Control Unit.  

8.  Turn the OKO -TOUCH on ( rocking switch is located on the  left side  of OKO-TOUCH) . A 

small green LED light will blink on the front of the Temperature Control Unit . This means 

that the system is initializing and the following  screen  will appear on the Touch Screen  

(OKO -TOUCH) .  
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Once the system ha s been initialized the LED on the Temperature Control U nit will no longer 

blink and will be steadily on . The OKO -TOUCH monitor will display its homepage  and the  

indicator light on  the temperature tab will be initially  yellow . When  the tem perature set point is 

reached, the indicator light will  turn green .  

 

Tip ƷWait until  system  has reached the steady state before loading  your samples.  

 Unit operation through  Touch Screen  Interface OKO - TOUCH . 9.2

9.2.1  Home page . 

 

Maximum T °C reachedwithin the time-period

Temperature set-point

Touch here to access system 
options and settings

Touch here to  go to 
the OVERVIEW page

Current
Temperature value

Chart history lenght
set  at 1 h

Temperature chart

Minimum T °C reachedwithin the time-period

Touch hereto know
genericinfo about Control 

Unit and runningtime

 

Figure 8. Homepage of the Control Unit Touch Screen Display. 

On the right side of the screen you will see the graph  of Temperature value  over time . The X 

axis displays the  scale of the duration of time you selected (in this example 1 hour). The Y 

axis , shows the te mperature scale .  
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Tip ƷThe Touch Screen is pre -set at the following temperature :  37°C .  Once you turn it on it 

will start operating to reach th is set -point value . 

9.2.2  Colours meaning.  

 

  A GREEN indicator means that set -point value has been reached (within the 

tolerance youôve set) and that the system is working properly. 

 A YELLOW indicator means that the system is working towards reaching set 

points. NO actions on your part are required.  Please note the Yellow light will also 

appe ar every time you change  the Temperature  set  point . 

 An ORANGE indicator means that the current gas concentration is not correct and 

its value is out of the set tolerance ( see section ñALARMSò in paragraph  9.2.4.3 ). While 

giving time to the system to recove r from this out -of - range value , please double check 

if there may be reasons not depending on the unit for which it is not properly working. 

Verify if  all cables are correctly conne cted.  

A RED indicator means that  something may have been damaged inside the unit. 

If after few hours the Red light doesnôt turn to Green, turn off the system and then turn 

it on again. If the problem persists, please contact Okolab for assistance http://oko -

lab.com/onlineSupport.page   

9.2.3  Changing Set Points  

To change  a set  point, simply touch the corresponding  tab . A new page will open where you 

can press + and ï to adjust the  temperature to the desired value  in the range  25 -45°C . Press 

ñSetò to save the new set point or ñCancelò to undo. 

1

2
 

Figure 9. How to change the Temperature set point. 
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9.2.4  Touch Screen Settings  

Touch Screen Settings are adjusted by following the two steps below ( look at t he touching 

finger )  

 

Figure 10.Touch screen settings. 

9.2.4.1  Setting  Date  and  Time  

 

The first time you turn the system  on , it is important to set date and time, use the + and ï to 

set correct date/time and then press ñSaveò.  

 

Figure 11. Touch screen settings. Date and Time.. 

Press  ñHomeò (first one on the left menu) to go back to the main page.  

9.2.4.2  Options Submenu  

In this window you can set the scale of the  X axis (time duration)  of the graph s displayed in 

the main page  
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Figure 12. Chart Options. 

Press and slide your finger along the setting bar or simply click +/ -  to set desired values, then 

press ñSaveò.  

 

Tip Ʒ Recommend ed value for the chart history length is 60 or 120 minutes.  

9.2.4.3  Alarms settings  

This page allows you to  set deviation values (from set -point) beyond which you want the 

system to trigger an Alarm . 

 

Figure 13. How to enter in Alarms page. 

Tip ƷFlag ñBuzzerò if you want the Alarm to be acoustical as well rather than  just being 

displayed . 

 

 

Figure 14. How to set the Deviation and Time Alarm. 
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Figure 14 . In this example the  following settings are displayed (valid only after the system has 

reached its stationary  state ): if Temperature  Deviation from set point is  1°C  or greate r ( i.e.  if 

set point temperature is 37°C  and the temperature  reaches a value equal or less than 36 .5 °C 

or equal or more than 37 .5 °C) for a period  of time  equal or longer than 15  minutes (ñTemp  

timeñ set in this example) then the system triggers an Alarm.  

9.2.5  Temperature  Settings  

Temperature  Settings are adjusted by fo llowing the two steps below ( look at the touching 

finger)  

 

Figure 15. Temperature settings. 

9.2.5.1  Chamber And Adapter Settings  

Figure 16 . Here you have to  set the model of incubating chamber ( it depends on your XY 

stage/piezo)  that you have purchased and the  type  of  sample adapter being inserted into it. 

Depending on these  selections , the thermal controller will automatically change  settings . To 

switch configuration click ñChangeò (see Figure 16 ) , then s croll  among different chambers 

using the arrows on the left and right sides of the screen. When the chamber you have 

purchased appears on the screen press ñNextò. Repeat this sequence to find and select the 

sample  adapter  (see Figure 17 )  and press  ñOkò (see Figure 18 ) . The unit will save  th ese 

setting s. 

 

Figure 16. Chamber & Adapter change. 














































