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H401-T-PENNYis a compact singlechannel temperature controller allowing to set and control the

temperature of a single channel Okolalheating device. It is a reliable solution tonaintain the effective desired
temperature of the specimen right on the microscope stage within the range 260°C.

H401-T-PENNY includes the Temperature Controller, only. The heating device must beordered
separately.

A variety of heaing devices can be connected tbBl401-T-PENNY for example: heating platesboth glass
and metal, for inverted, upright and stereo microscopesglassheating tables metal heating padsand objective
heaters. Theheating plates zboth glass and metalare designed to fit into the opening of XY stages of upright and
inverted microscopes. Several models of glass and metal heating pktan be selected from the Okab portfolio.
Custom solutions are available upon request. Thglass heating table can be placed in the optical path of any

stereomicroscope and provides a large, flat, clear, warm surface where one or more specimens can be

maintained at physiological temperature. The glass heating tablas also suitable for small animal surgery. The
metal heating pads are temperature-controlled surfaces that can be positioned on any laboratory workbench or
desk surface (e.g. table top, cabinet work suréa, etc.) to keep Etri dishes, slides, and tibes at the right
temperature before microscope observationThe objective reater isa flexible heated banddesigned to maintain
the desired temperature of the objective body and leres. It is hecessarywhen the objective is in caitact with the
sampleduring water dipping or oil immersion observation.

The H401-T-PENNYallows you to perform the heating device calibrationby comparingits temperature
value with the value read by arexternal temperature meter (NOT SUPPLIED)

The H401-T-PENNYfeatures an intuitive interface that combines performance and simplicity.

Okolab recommendsreading carefully this manualto familiarize yourself with the functions and the
operation of H401-T-PENN Ybefore use
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This paragraphdescribes the symbols used in thisnanual and on the product label.

2.1  Symbols used in this manual

The following symbols identifyimportant information to note:

A CAUTION or WARNINGhis symbolwarns you about the risk of electrical shock.

CAUTION or VARNING or IMPORTANTthis symbolwarns you of circumstances or practices that
canaffectthe functionality of the instrument.

Tip 3 Supplies yowith helpful suggestions.

Note 3 Supplies you with important information to successfully use the instrument.

2.2 Symbols on the product label

c € CE MARKING his symbolindicates productcompliance with EU legislation.

PRODUCT DISPOSAthis symbol indicates that this product must not bedisposed as urban
solid waste.

This symbol indicates the product production date
This symbol indicates the Minufacturer data

This symbol indicates the protection degree against ingress of solidsr liquids inside the
product.

Dy RE

This symbol warns you to read the user manual before starting the device.

(13
(= 8
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In order to achieve best performance and to ensure proper operation of your new equipmentplease
read carefully the following safety notesand instructions. If you have any question please contact Okolalat:
info@oko-lab.com

- The equipment must only be used as intended and as described in this Manual.
- Equipment shouldbe operatedonly by technically qualified personnel.
- Do not start up theequipment if some of its parts are damaged.
- Thisinstrument is not intended for use in locations subject to flammable or explosive gases.
- Transport the equipment with care.
- Equipment and its internal parts can be damaged by dropping and by shock.
f - Some egiipment parts may reach temperatures abové&0°C. Take care when touchini.

- Avoid rapid changes in ambient temperaturewhich may cause condensation, avoid direct air
draft from air conditioner, exposure to direct sunlight and excessive dat accumulation.

- Do notdisassemble any part of thesystem.
- Do not disconnect cables while in operation.

- Do not use a volatile solvent such as paint thinner to clean the instrumettecause @formation
or discoloration may occur.

- Use a soft, dry cloth to remove stains ém the instrument.

- Do not exceed voltage indicateth this manual andon the product label.
- Avoid excessive induction noise, static electricitand magnetic fields

- Do not expose this instrument to rain or moisture.

- Prevent throttling and kinking of cables

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

- Connect the equipment only to grounded mains power socket

A - Before starting,assemble the equipmentvhile unplugged from an outlet
- Prevent metal fragments or leadwire scraps from falling inside instrument case to avoid

Al AAOOEA OET AEh AOA 10 I Al £01 AOGET 1

International caution symbol marks this device.) - 0/ 24! . 494 OAAA OEA O3AEA
A installing, using and commissioning this deviceas the notes contain important information réating

to safety and EMCNot following these instructions can result in damage or breakdown othe

device andof its accessories

We reserve the right to make technicamodifications.

IN NO EVENT OKOLAB S.R.L. SHALL BE LIABLE FOR ANY DIRECT, INCIDERITAANSEQUENTIAL
DAMAGES OF ANY NATURE, OR FINANCIAL LOSS RESULTINGNARRIDPERJSE OHHEPRODUCT.
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Control ler . Onechannel temperature controller.SeeFigure 1 (1).
Device support /cradle . SeeFigure 1 (2)

Power supply and power cor d. 24V DG60 W power supply. SeeFigure 1 (3)

AW N P

Heating d evice connector . SeeFigure 1 (4)

Figure 1. H401-T-PENNYz Components
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H401-T-PENNYis a compact singlechannel temperature controller allowing to set and control the
temperature of a single channel Okolalbeating device It is a reliable solution tomaintain the effective desired
temperature of the specimen right on the microscope stage within the range 260°C.

A detailed description of H40:T-PENNYis provided in the following list, which refers tothe pointers in
Figure 2:

1 Heating Device connector
2 DOWNbutton (-)
3 Display

4 UPbutton (+)
5 24 VDC Power Input

.. _okolab

Figure 2. H401-T-PENNYz Equipment ascription.

5.1 Navigation b uttons

H401-T-PENNYhas two navigation tuttons:
1 DOWN button EeeFigure 2 (2))
1 UP button (seeFigure 2 (4))
There are two differentpress modes:
1 for 1 second

2 for 2 seconds



Keeping the buttons pressed for 1 or for 2 seconds allawou to access different featuresThe following
table lists the navigation buttons functions.

UPBUTTONfor 1 second Increase Value (+)

UPBUTTONfor 2 seconds Turn OFF/ON

DOWNBUTTON(for 1

Decrease Value-
second

DOWN BUTTON(for 2

Go to Menu
seconds

UP& DOWNBUTTONSat Enter
the same timefor 1 second

UP& DOWNBUTTONSat Cancel/Back
the same timefor 2 seconds

Tablel. UP and DOWN buttons functions

5.1.1 ON/OFF device

To turn H401-T-PENNY onkeep the UP button pressedor 2 seconds(seeFigure 3). The device will turn
ON.

- \ \

Figure 3. Turning H401-T-PENNYon.

To turn H401-T-PENNY off, kepthe UP buttonpressedfor 2 seconds(seeFigure 4 a), then pressUPfor
1 second, following the display infoas shown inFigure 4 b. Press DOWN buttorfor 1 secondto undo.

| Glass Round v

Press up to turn off
down to undo

37.0°C s

Setpoint 37.0

okolab

Figure 4. Turning H401-T-PENNYOoff (a z b).
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H401-T-PENNYcancontrol the temperature ofasingle heating device.
6.1  Compatibility

H401-T-PENNYis compatible with the following Okolab heating devices:

H601-T-GLASS series

H401-T-METAL series

H401-T-PAD series

- H401-GLASTABLE

- OBJCOLLARSERIES

<0400

*single channel

For acompletelist of compatible heating devicesrefer to: www.oko-lab.com



http://www.oko-lab.com/

6.2 Connections of the heating device

A Do not turn H401-T-PENNYONuntil you have complded and checked all connections

Follow the instructions below to connectthe heating device toH401-T-PENNY

24 VDC
Power
connector

Heating S
Device %’

connector

Figure 5. Connection of the heating device

1 Connectthe heating deviceto the Heating Deviceconnector of H401-T-PENNY(see Figure 5 and Figure 2
1)-
2  Connect the PowelSupplyto the 24 VDCPower connector (seeFigure 5 and Figure 2 (5)).

Use only the powersupply provided by Okolah to prevent system instability, random
reset, unexpected shutdown, or prolems due to insufficient power.

iz For assistance, contacDkolabat support@oko-lab.com

Do not connectAC power supply to your device until you have completed althe
connectionsshown in Figure 5.

10
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This chapter describes the user interface 0H401-T-PENNY
7.1 Homepage

Figure 6 shows the maindisplay, in particular it highlights 5 points illustrated below.

Glass Round

37.0°C .

Setpoint 37.0

Figure 6. Home page

Device type categoryit is the type of heatingdevice connected to H401T-PENNY e paragraph7.2.1.1
Statuslcon: it represents the device status See paragrapir.1.1
Device Minimum and Maximumtemperatures reading within 1 minute.

Device temperatureSetpoint. See pragraph7.1.2

a b~ W N P

Device temperature current value.

Tip 3 Sepoint Temperatureis pre-set at37. Once turnean, H401-T-PENNYwill start operating to reach
37.

Note 3 If no device is connectethe display show®©PEN sed-igure 7.

Glass Round X

OPEN 5

Setpoint 37.0

- 1oI§oI:ab,

Figure 7. Home page with no device connected.

11



7.1.1 Satusicons

H401-T-PENNYcanassumefour different Satus, represented byfour Status Icors (seeFigure 6 (2)).

The Check Markicon indicates that the Setpoint value has been reachedwithin the
V tolerance defined in the alarm subpage, see paragrapfi.2.3) and that the system is working
properly.
Controller Status: NORMAL

The Hourglassicon indicates that the controller is in transientregime. The Hourglassicon
will appear immediately after the controller is turned on and after anySetpoint change. The
system is working properly, it is not in alarm and no action is needed. As soon as H4UPPENNY
stabilizes the temperature of the heatig device, the Cotmoller Status changes to NORMAL ani
the Check Markicon appears. If the H401T-PENNY cannot stabilize the device temperature
within the maximum time defined by the operator (see paragraphr.2.3), the Controller Status
changes to ALARM and thalert icon appears.

Controller Status: TRANSIENT

The Alert icon indicates that the current Temperature value is out of the tolerance
defined in the alarm subpagédsee paragraph7.2.3).

Controller Status: ALARM

The Error Crossicon indicates that there is a problem with the unit itself (for example a
Temperature sensor is brokenor the Heating device is disconnected The system is in alarm.
Turn the system off, wait for 5 minutes, and turn it back on. If thé&on is still present, contact
Okolab atsupport@oko-lab.comfor assistance

Controller Status: ALARM

NE B B

7.1.2 Entering the Setpoint temperature

To input anew Setpointtemperature of the heating device follow the instructions below:

1. Press the UP or DOWN button for 1 secon(ds indicated inFigure 8 a) and the Setpointwill highlight (see

Figure 8 b).

Glass Round “'\I ‘ Glass Round ‘ \
o ) ‘ '
35.0°C s | 35.0°C s

Setpoint 35.0 7_ | Setpoint 35.0 "

- _ okolab D

b

Figure 8. Definition of the Setpoint (z b).

2. Press again the UP or DOWN button to increase (as indicatedHigure 9) or decrease theSetpointvalue.

Tip 3 By keeping pressdthe UP orDOWNbutton for 2 secondghe scrolling becomes faster.

12
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Glass Round

35.0°C 3%

Setpoint 37.0

o = - \
‘ N
e Okolab o

Figure9. Input ofthe Setpoint value.
3. Confirmthe Setpointvalue by pressing UP & DOWN buttons at the same tirfe 1 second (sedrigure 10 a).

To cancel and return to the oldSetpoint, press UP & DOWN buttons at the e time for 2 seconds or
wait 5 seconds without pressingany button.

Glass Round v Glass Round |

35.0°C s |

35.0°C 35

Setpoint 37.0 Setpoint 37.0

okolab

a b

Figure 10. Confirm the Setpoint value (@b).

Note 3 After any change irSetpointvalue the controller enters into a transient regime. The Alert icn
will appear, as inFigure 10 b. During the transient regime, the controllewill not go in alarm.As soon as
H401-T-PENNY stabilizes the temperature of the heating device, the controller status changes to NORMAL

and the Check Mark ico appears.

7.2  Menu navigation

PressDOWNbutton for 2 secondsto accesshe Menupage (seeFigure 11). PressUPor DOWN buttonfor
1 secondto scroll the menu items (see Figure 12) and choose the submenuSubments are: Device selection,
Calibration, Alarm, Unit, Status, System info

13



Glass Round
37.0°C %

Setpoint 37.0

(] p’QES'Lp
L4

| Unit
Status
System info

o938

Calibration

Figure12. H401-T-PENNY MenuScroll by pressing UP or DOWN button for 1 secanpgagel/2; b) page 2/2

7.2.1 Device selection

The Device selection menu allows to select the type of heating device connected to H4DPENNY
7.2.1.1 Setting the proper Device Type

To set the proper Device Type follow the instructions below:

1. Read the Type Number from the Product Label (sé&gure 14).

2. Press UP & DOWN buttons at the same time for 1 second to enter evice selectiosubmenu (seeFigure
13a).

3. Use UPor DOWN Hhutton to scroll the Type number list (see Figure 13 b).

Tip 3 By keeping pressd UP or DOWN titton for 2 secondghe scrolling becomes faster

14



Select Type number

Type 010§F SN

Glass Rectangular

okolab

ok_p_l_ab

b

a
Figure 13. Device selection (a) anBevice selection submer{b).

4. When the TypeNumber shown on the display correspondgo the Type Number on your heating device label
(see Figure 14), press UP & DOWN buttons at the same time for 1 second to seledisée Figure 15). To

cancel and return to menu page press UP & DOWN butt at the same time for 2 seconds or wait 5 seconds
without pushingany button.

=, : av,
0<O ; OLO
Made in ltaly H401-NIKON-TI-SR-METAL
S/N: XXXX-XXXXXX
@ manufactured date E : Tvoe: 033 @ DEVICE TYPE
£ ; ype: NUMBER
Via G.di Priscon 152 +39 081 8062624 (Qutside USA) OKO LAB
| 800 Ofapano (V) +1(415) T2-1490USA) ; { www.oko-lab.com /

Figure 14. Heating device label.

Select Type number

Type 010

Glass Rectangular

N/ /, . okolab \

Figure 15. Selecting the Device g Number.

H401-T-PENNY ispre-set with Type 0. Once turned on, it will start operating with
A the parameters of Device Type010. To optimize the temperature control of your

heating device,set the Type Numberthat you can read on the heating device keel.

15



7.2.1.2 Advanced: How to manually set the control parameters

You can manually input thecontrol 0 ) $ DA OAIT AOA OQpedus OMAIT AAiRFhE Galgesor
K1, T1, K2, T2, Deltaparameters.

Tip 3 Whenselectingb4 UBDA tt116h OEA AEODPI AU Omgurs1i®. O0# 0001 i 6 AO

Figure 16. Device Type 000 allows manual settingcontrol parameters

Follow the instructions below to modify control PID parameters:

1. PressUP& DOWN buttonsat same timefor 1 second(seeFigure 17 a) to enter the list of control parameters

(seeFigure 17 b).
2. Scroll by pressing UP or DOWHNutton for 1 second.
3. Press UR DOWN buttonsat same timefor 1 secondto enter K1 subpage(seeFigure 17 c).
4. Use UP button to increase (or DOWN button to decrease) tKd value (as shown inFigure 17 d).
5. Press UR DOWN buttonsat the same timefor 1 second to confirm (sed-igure 17 e).
6. Repeat steps 1,2,3, 4 andtb insert values forT1, K2, TZand Delta Tparameters.

To know the correct parameters values for you device oto receive more information about PID
parameters contact Okolabat support@oko-lab.com

16
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Select Type number

Type 000

Custom

Custom

5.0

okolab

e

Figure17. CustonDevice Type 000: how to set the control parametéag bz cz d-€).

7.2.2 Calibration

H401-T-PENNY allowsto calibrate the connected Heating @vice. To do so, you need an accurate
independent Temperature Sensor with which to measure theemperature of the liquid inside the sample holder.
The Calibration is completel when you achieve the desired temperature of the liquid inside the sample holder
The outcome of the calibration ighe offset value betweenthe temperature of the liquid inside the sample holder
and the temperature of the Heating Device

Tip3 You canuse LEGs external meter to make an accurate calibration.
To start the calibration, follow the instructions below:
1. Secure theindependent T Sensor to the bottom of the sample holder (Petri dish, Chambered Glass Slide, etc.)

with commercial adhesve tapeas shown inFigure 18. Do not cover the tip of the TSensor.

Tip3 Use the same sample holder that you use in regular practice.

17



Figure 18. TSensorsecured inside &éri Dish

2. Fill the sample holder with oil or water to the level used duringregular practice. Make sure the tip of the

independentT Sensor is immersed in the liquidinside the sample holde seeFigure 19).

Figure 19. Fill the sample holder with oil

3. Cover the sample holder with the lid or leave it open, according to the protocol followed duringegular

practice.

4. Place the petridish onthe center of the heating deviceas shavn in Figure 20.

18



(LEO) NOT SUPPLIED |

’l
3l .—-| Temperature sensor

H401 -T-PENNY

| PETRI I | HEATING DEVICE |

okolab

Figure 20. H40XT-PENNY: manual calibration with LEO

5.  Wait until the temperature measured byLEO (or by any other independentansor) is stable.

6. Make surethat H401-T-PENNYhas reached the steady state, i.e. the status indicatortlee Check Markicon
(see paragraph7.1.1).

Press DOWN button for 2 seconds to access tMenupage (seeFigure 21 a) and usethe DOWN button to
select theCalibration page (seeFigure 21 b).

Glass Round
37.0°C 1

Setpoint 37.0 |

Figure 21. How to enter theCalibration Submenu.

8. Press UP & DOWN buttons at the s time for 1 second to eter the Calibration page (sed-igure 22 a), the
page shown inFigure 22 b will appear.

Tip 3 In the Calibration page you caread the Offset valughe Device Temperature current valug@) and
the Device Temperatur&etpoirt (SP)

19



Device selection Offset

Calibration

0.0°C |

T:37.0°C SP: 37.0°C

okolab okolab

a b
Figure 22. Calibration. (a) How to enterthe calibration menu(b) Calibration menu

9. Insert the offset value by pressing UP or DOWN buttonas shown inFigure 23 a and press UP & DOWN

buttons at the same time for 1 second to saWseeFigure 23 b).

Tip 3 Okolab recommendsntroducing as offset value the difference between the actual temperature
measured by tk independentT Sasor and the Setpointtemperature. In the exampleshown inFigure 20,
LEOreports 37.2°C and H4GT-PENNY reads 37°C, the Offset value will be 0.2°C, as showigure 23.

Note 3 After changing the offset,tiis advisable to wait at least 1420 minutesto ensure that the
temperature inside the sample holder is stahl

— -

Offset

0.2°C

Offset

0.2°C

T:37.0°C SP: 37.0°C T: 37.0°CSP: 37.0°C

okolab okolab |

a b

Figure 23. Insert the Device Offset value {h).

10. If the temperature measured by theindependent T Sensoris within the +0.3°C from Setpoint, you can
consider the Manual Calibration as completed. tBerwise, repeat the steps7 to 9 until the temperature

measured by theindependent T Sensomreaches theSetpointtemperature within +0.3°C

11. Once the manual calibration is completed you can remove tliedependent T Sensor from the petri dish and

start using the calibrated Heating Device

If room temperature changes by more than 1°C during the calibration time or if air draft blows
directly on the heating device you will not be able to achieve an accuracy in the liquidf0.3°C.

20



7.2.3 Alarm

H401-T-PENNYfeatures avisual alarmif the temperature of the heating device becomes unstahldo set
alarm specifications, follow the instructions below:

1. PressUP & DOWN buttonsat the same timefor 1 second(seeFigure 24 a) to enter the Alarm page The

submenu will appear as shown irFigure 24 b.

Device selection \ ' Deviation %
Calibration

okolab -

b

Figure 24. Alarms settings(a) How to enter the Alarm setting menb) Alarm configuration.

2. Press UP & DOWN buttons at the same time for 1 second to enter eviation Pagegsee Figure 25 a), use
the UP or DOWN button to change the deviation value (séggure 25 b). Confirm by pressing again UP &
DOWN buttons at the same time for 1 second.

Note 3 This value defines the allowed tolerance from tBetpoint

Note 3 The deviation value range 8.3/ 2.0°C The deviation value is prset at 03°C

Deviation

0.5

Deviation

Figure 25. Deviation value setting (ab).

3. Onceyou haveopened theAlarm page as describedn step 2, press theDOWN button to select theéTime page
and then press theUP & DOWN buttons at the same time for 1 sewt to enter the Time page (seeFigure 26
a). Wse the UP or DOWN button to change the time value (sEgure 26 b) and confirm by pressing UP &
DOWN buttons at the same timéor 1 second.

Note 3 The Alarm Time is thenaximumtime for which the temperature of the Heating Device may remain
outside the allowed deviation before ghController displays the alarm.

21



Note 3 The alarm time range is 80 minutes The alarm time values preset at 5 minutes.

- — — —

Deviation Alarm \
|
10 |
Time
okolab okolab | |\
— \\‘
a b (\ \\/_\

Figure 26. Time alarm setting (g b).

7.2.4  Unit

The H401z TzPENNY allowgo choose the measurement unitfor Temperature. Tosetthe unit, follow the
instructions below:

1. PressUP& DOWN buttons at same timefor 1 secondto enter the Unit page (sed-igure 27 a).
2. Seroll the Unit list by using UP or DOWN buttomo select the Unit of measurement that you prefer
3. PressUP& DOWN buttonsat the same timefor 1 secondto confirm.

Tip 3 The availableUnitsare: C°, F°, K°.

4. To cancel and return to menu pagegressUP& DOWN buttonsat the same timefor 2 seconds

" e, A \
Unit % ‘
Status :
System info J

okolab okgbb -

a b

Figure 27. Unit submenu (& b).

7.2.5 Status page

PressUP & DOWN buttonsat the sametime for 1 second(as shown inFigure 28 a) to open theStatus
Page(seeFigure 28 b).

22



