3 ZONE METROLOGICAL
FURNACE MODEL 465

User Maintenance Manual/Handbook

This manual refers to the followinglts:

Tin FreezePoint Cell
Lead FreezéPoint Cell
Zinc FreezePoint Cell
Antimony FreezePoint Cell
Aluminium Freezd”oint Cell
Silver Freezd?oint Cell
Gold FreezePoint Cell
Copper FreezePoint Cell

Isothermal Technology Limited, Pine Gro@outhport, PR9 9AG, England
Tel: +44 (0)1704 543830 Fax: +44 (0)1704 544799 Internvetvw.isotech.co.ukE-mail:info@isotech.co.uk

The company is always willing to give technical advice and assistance whepeiagpr&qually, because of the programme of continual
development and improvement we reserve the right to amend or alter characteristics and design without prior notice. liChatiopub for
information only.
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GUARANTEE

This instrument has been manufactured to exacting standards and is guaranteed for twelve months against elect
breakdown or mechanical failure caused through defective material or workmanship, provided the failure & not th
result of misuse. In the event of failure covered by this guarantee, the instrument must be returned, carriage paid,
the supplier for examination and will be replaced or repaired at our option.

FRAGILE CERAMIC AND/OR GLASS PARTS ARE NOT COVEREBIBG-UARANTEE

INTERFERENCE WITH OR FAILURE TO PROPERLY MAINTAIN THIS INSTRUMENT MAY INVALIDATE THI
GUARANTEE

RECOMMENDATION

The life of younSOTECHInstrument will be prolonged if regular maintenance and cleaning to remove general dus
and debris isarried out.

We recommend that this instrument to be-palibrated annually.

ISIT=CH

ISOTHERMAL TECHNOLOGY LTD.
PINE GROVE, SOUTHPORT
PR9 9AG, ENGLAND

TEL: +44 (0) 1704 543830/544611
FAX: +44 (0)1704) 544799

The company is always willing to give technicalcadand assistance where appropriate. Equally, because of the
programme of continual development and improvement we reserve the right to amend or alter characteristics an
design without prior notice. This publication is for information only.
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CE EMC INFORMATION

This product meets the requirements of the European Directive on Electromagnetic Compatibility (EMC)
89/336/EEC as amended by EC Directive 92/31/EEC and the European Low Voltage Directive 73/25/EEC, amen
by 93/68/EEC. To ensure emission coiapte please ensure that any serial communications connecting leads are
fully screened.

The product meets the susceptibility requirements of EN 5008@riterion B.

Symbol Identification Publication Description
A 1SO3864 Caution (refer tomanua)
@ IEC 417 Caution, Hot Surface
/\ ELECTRICAL SAFETY

This equipment must be correctly earthed.

This equipment is a Class 1 Appliance. A protective earth is used to ensure the conductive parts cannot become
in the event of a failure of the insulatio

The protective conductor of the flexible mains cable which is coloured green/yellow MUST be connected to a suitab
earth.

The Blue conductor should be connected to Neutral and the Brown conductor to Live (Line).
Warning: Internal mains voltage hazaDo not remove the panels.

There are no user serviceable parts inside. Contact your nearest Isotech agent for repair.
Voltage transients on the supply must not exceed 2.5kV.

Conductive pollution, e.g. Carbon dust, must be excluded from the apgar&N61010 pollution degree 2.
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HEALTH AND SAFETY INSTRUCTIONS

10.

11.

12.

Readhis entiremanuabefore use.
Wear appropriate protective clothing.
Operators of this equipment should be adequately trained in the handling of hot and coldniteligsids.

Do not use the apparatus for jobs other than those for which it was desigmedhé calibration of
thermometers.

Do not handle the apparatus when it is hot (or cold), unless wearing the appropriate protective clothing an:
having thenecessary training.

Do not drill, modify or otherwise change the shape of the apparatus.

Do not dismantle the apparatus.

Do not use the apparatus outside its recommended temperature range.

If cased, do not return the apparatus to its cargycase until the unit has cooled.

There are no user serviceable parts inside. Contact your nearest Isotech agent for repair.

Ensure materials, especially flammable materials are kept away from hot parts of the apparatus, to preve
fire risk.

Ensure adequate ventilation when using oils at high temperatures.
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CERTIFICATE OF TEST

SERIAL NO:

Prior to despatch the following tests were carried out:

Insulation Test: Date:
Earth Impedance: Date:
Temperatue cycle to maximm temperature: Date:
Communication's test (if applicable): Date:

Laboratory Test al080°Cthe profile was optimised
Top controller offset
Bottom controller offset

Date:
Comments or concessions:

Absolute values checked atand

Controller parameters are listed in an appendix of the handbook.

The above serial no. furnace was tested and found to comply with the specifications.

Signature:

Page6 of 33
3 Zone Metrological Furnace 46812 6 12/14



_ISOT=CH _

CAUTIONARY NOTE

PRODUCTS OF ISOTHERMAL TECHNOLOGY LTD ARHHENDED FOR TECHNICALLY TRAINED AND
COMPETENT PERSONNEL FAMILIAR WITH GOOD LABORATORY PRACTICE. IT IS EXPECTED THA
PERSONNEL USING THIS EQUIPMENT WILL BE KNOWLEDGEABLE AND SKILFUL IN THE MANAGEMEN
OF APPARATUS WHICH MAY BE UNDER POWER OR UNDER EXTREMEBSEMPERATURE (MOLTEN
METALS, CRYOGENIC LIQUIDS, ETC.) AND WILL APPRECIATE THE HAZARDS WHICH MAY BE ASSOCIATE
WITH, AND THE PRECAUTIONS TO BE TAKEN WITH, SUCH EQUIPMENT.

THIS EQUIPMENT MUST BE EARTHED

THE FURNACE IS SUPPLIED WITH A FUSE CARRIER FIWIEE A NEUTRAL LINK. THIS IS CLEARLY
LABELLED AND IS FOR USE WITH A MAINS SYSTEM WITH A NEUTRAL LINE, SUCH AS THE UK SUPPLY.
THE FURNACE IS TO BE USED ON A SYSTEM WHERE BOTH SUPPLY LINES ARE LIVE WITH RESPECT
EARTH THEN THE NEUTRAL FUSE LINK SHOUBE REPLACED WITH A FUSE. A SPARE FUSE IS SUPPLIEL
WITH THE FURNACE.

FUSE AND NEUTRAL LINK REPLACEMENT

HAZARDOUS VOLTAGES ARE EXPOSED WHEN THE REAR FURNACE PANEL IS REMOVED. BEFO
REMOVING THE PANEL YOU MUST ISOLATE THE FURNACE FROM THE ELECTRICALYSUPP

TO REPLACE THE MAIN ELECTRICAL FUSE OR TO REPLACE THE NEUTRAL LINK BAR IT IS NECESSARY
REMOVE THE TOP PANEL, SEE WARNING ABOVE. THE PANEL WILL BECOME FREE AFTER THE FO
CORNER SCREWS ARE REMOVED.

THE TOP HALF OF THE FUSE CARRIER PULLS FREE FREMOWER BODY.

TWO SPARE FUSES ARE SUPPLIED WITH THE FURNACE.
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3 ZONE METROLOGICAL FURNACE

The 3 Zone Metrological Furnace has two independent control systems, one for temperature control and the othe
for overtemperature protection.

Proportional, integral and derivative adjustments for the controller (Eurotherm 818) and the means for obtainin
optimum settingsare described in the manufacturer's manual, which is included as part of this manual. The:s
parameters are initially adjusted to op#ihtonditions for the Isotech Laboratory environment (ambient temperature
of 20 £2°C) in which the furnace was tested prior to shipment.

The furnace uses a Eurotherm 2116 otemperature cutoff controller. On these models RESET button is located
below the overtemperature controller. The SP value should be set approximately 50°C higher than the operatin
controller setting. If this limit should be exceeded the red push button switch will reset the apparatus once th
furnace temperature has fallen belthe SP value.

To turn on system power at start up (or as required), it is necessary to depress the red push button.

Altering the Alarm Temperature, (Setpoint)

1. Switch the unit on.
2. The controller will briefly show its software version beforespdiaying an indication of the furnace
temperature.
]BB g @ ‘DOWN’ Key
l 0 [ ‘UP’ Key
DOoO@@
A A
6
3. Momentarily press either the UP or DOWN key once to display the alarm setpdhits value should be set
to 50°C approximately above the operating controller temperature.
4. To alter the \alue press and hold the UP key to raise the value or the DOWN key to lower the value.
5. The display will return to show the nominal furnace temperature when no key is pressed for 0.5 second.
PageB of 33
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COMMISSIONING
Please refer to Figure 3 and the Test CerttBca
The furnace requires a supply of 110VAC at up to 32 A.

For operation from 230VAC an isolating step down transformer should be used, a suitable model is available fre
Isotech.

Check the impedance between Live and Neutral and Live and Earth.

(Accepta value as low as 2Mon arrival since moisture may be present after transportation).
Connect the interconnecting leads between the control box and the furnace.

Connect the furnace to a suitable supply.

Connect the box to the supplysee page 10.

Read the controller hdbooks to familiarise yourself with operation of the units included.

Plug in, and switch on. Press the red reset button; this will energise the apparatus. The controllers, aitbeakself
should indicate temperature, or offsets for the top and bwitzones.

The rate of change of temperature for the ceramic furnace liner at low temperature must be controlled, and for thi
reason the furnace controller has been qm@grammed to warm up slowly to its working temperature. The
parameters used taffed this control are not directly accessible, for safety reasons.

Ensure the ramp light is illuminated on the main controller.

Set the main controller to 100°C and the top and bottom controllers offset to 0°C.

Set the ovettemperature controller to 150°C.

After 3 or 4 hours the main controller will have stabilised. Reduce thetewgserature controllers setting until the
relay operates and the apparatus has switched off. The apparatus is now ready for use.

All other controller functions are hidden frotime operator. The values are preset and should not be changed.

At the rear are two water connections, these should be connected to a controllable supply and a flow of 1 to 2 litre
of water per minute establishedhis prevents the top of the cabineting over heated at high furnace temperatures.
Run the water for 1 hour to check the furnace for absence of leaks (the floor underneath the cabinet should
inspected). The water flow is only required when the furnace temperature is greater than 700°C.
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FURNACE CONNECTIONS

CONTROL BOX

NUMBERED T/C LEADS

6 PIN DC
CONTROLLER
LEADS

AC MAINS SWITCH
LEAD 4 PIN

110V
32A
MAINS

Pagel0 of 33

FURNACE

HEATER
SUPPLY

3 ZONE
METROLOGY
FURNACE
Model 465

Isothermal Technology Limited
Pine, Grove, Southport, Merseyside, PR9 9AG

3 Zone Metrological Furnace 46812 6 12/14



_ISOT=CH _

RECOMMENDED SETTIN&JP PROCEDURE

The purpose of the Zone Furnace is to create an even temperature profile along that part of the furnace in which
the freeze point cell will sit.

The main heater is used to sie required temperature. The top and bottom heaters are used to compensate for
the endeffect heat losses.

Before leaving Isotech, the top and bottom heaters have been set to give best profile at 1083°C (the copper poin
unless specified otherwise.

For lower temperatures (for example, the tin and indium points) these offsets will need to be reduced. To chang
the offsets follow the following procedure.

1. Open flap at the bottom of the top or bottom heater controller. Press the right hand padSmébpears,
then press "up" or "down" keys to increase or decrease the effect.

OFFSET»

o»

A A
0 420°C

As a first approximation, the offsets may be reduced proportionally with temperature.

The settings for your particular furnace are given on the attachedicasif

If you wish, you can check your furnace offsets by putting a small thermocouple between a basket containing a

assembly and the wall of the furnace. By moving the thermocouple up from the bottom of the well in 50mm step:
the profile of the finace may be obtained and optimised by adjustment of the top and bottom heater offset. +2°C
over the cell is usually sufficient to give a good long plateau.

With care and patience gradients may be reduced to +0.3°C at any desired temperature.
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Figue 1: Sealed Metal Freezing Point Cell

High-purity graphite crucible and cover

High-purity graphite sleeve

High-purity metal

Fusedqguartz envelope, filled to give a pressure of 1 standard atmosphere at the metal freezing temapera

OO w>

Figure 2: Sealed Metal FreeziAgint Cell Body Dimensions

(0.312")

12.7mm
(0.500")

[' 10mm
(0.390")

209mm
(8.25")

247mm
(9.75%)

49.4mm
(1.946")
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Figure 3: Controller Case

TOP
ZONE OVER-TEMP

RESETO

MAIN ZONE BOTTOM ONIOFF
ZONE

COMMUNICATIONS

Refer to the additiondlandbooksthe main controller has address 1, the top zem&ldress 2 and thieottom zone-
address 3.

The over temperature controller does not has a communications link.
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Furnaceand Holder Diagram
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