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GUARANTEE 

  

This instrument has been manufactured to exacting standards and is guaranteed for twelve months against electrical 

break-down or mechanical failure caused through defective material or workmanship, provided the failure is not the 

result of misuse.  In the event of failure covered by this guarantee, the instrument must be returned, carriage paid, to 

the supplier for examination and will be replaced or repaired at our option. 

 

FRAGILE CERAMIC AND/OR GLASS PARTS ARE NOT COVERED BY THIS GUARANTEE 

 

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

GUARANTEE 

 

RECOMMENDATION 

 

The life of your ISOTECH Instrument will be prolonged if regular maintenance and cleaning to remove general dust 

and debris is carried out. 

 

 

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 technical advice and assistance where appropriate.  Equally, because of the 

programme of continual development and improvement we reserve the right to amend or alter characteristics and 

design without prior notice.  This publication is for information only. 
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CAUTIONARY NOTE 

 

ISOTECH PRODUCTS ARE INTENDED FOR USE BY TECHNICALLY TRAINED AND COMPETENT 

PERSONNEL FAMILIAR WITH GOOD MEASUREMENT PRACTICES. 

 

IT IS EXPECTED THAT PERSONNEL USING THIS EQUIPMENT WILL BE COMPETENT WITH THE 

MANAGEMENT OF APPARATUS WHICH MAY BE POWERED OR UNDER EXTREMES OF TEMPERATURE, AND 

ARE ABLE TO APPRECIATE THE HAZARDS WHICH MAY BE ASSOCIATED WITH, AND THE PRECAUTIONS 

TO BE TAKEN WITH, SUCH EQUIPMENT. 
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SPRT UNPACKING INSTRUCTIONS WHEN PACKED IN THE 

WOODEN TRANSPORT CASE 

 

In the event that this SPRT has been transported by courier in the specially designed wooden transport case you must 

follow the unpacking instructions on the next page.  Please keep this case and all its internal pieces should the 909 be 

required to be returned. 
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DESCRIPTION 

 

The 909 is our original and most popular SPRT.  The platinum winding runs up and down two bores of an alumina 

ceramic similar to the Barber design.  Two platinum lead wires from the winding are securely welded to 4 platinum 

wires that run up a second ceramic to the handle area where they are secured to a 4 core cable which runs to the 

measuring instrument. 

 

The 909 is vacuumed and back filled with a dry mixture of oxygen and argon according to recommendations made in 

Supplementary Information to the ITS-90. 

 

The resistance at 0°C (Ro) of the 909 can be 25.5Ω (recommended) or 100Ω.  Wga is >1.11807 as specified in the 

ITS-90.  The 909 will work from -200°C to +670°C and can be supplied either with R
TPW

 and Wga or with UKAS 

calibration to one of the ranges specified in Databook 5. 

 

GENERAL USE 

 

Once calibrated your 909 will maintain its W values provided it is fully annealed. 

 

Depending on use (Time and Temperature).  R
TPW

 will change and should be monitored regularly.  

 

Damage to the platinum winding can occur due to shock and/or vibration.  Small amounts of strain in the winding will 

show as an increase in R
TPW 

and can be restored by annealing. 

 

SPRT’s are subject to oxide effects which can cause large positive shifts in R
TPW

, again annealing should remove the 

oxide. 

 

ANNEALING 

 

Using a annealing furnace slowly heat the SPRT to its maximum temperature then hold it there for 2 to 3 hours, 

before setting the temperature down to around 450°C and allowing the SPRT to slowly cool with the furnace.  Leave 

the SPRT at 450°C for half an hour and remove into air at room temperature. 

 

Check R
TPW

 and repeat if necessary. 

 

SEVERE SHOCKS OR VIBRATION 

 

Can cause individual coils of the winding to touch.  This is noted as a very large drop in R
TPW

. 
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OPERATING INSTRUCTIONS 

 

This instrument has taken many hours to prepare, manufacture and calibrate.  To get the best results from such an 

instrument it is necessary to treat it with care, love and understanding. 

 

Treat it as you would a piece of Dresden, Capo-di-Monte or Minton China. 

 

a) Have a special place in which it can be stored 

b) Do not drop or knock 

c) Do not put lateral pressure on the stem; it is rigid and will break, not bend 

d) Support by clamping the PTFE handle between soft jaws 

e) The handle and top 40mm of stem should not be heated over 50°C 

f) The cable will withstand 200°C 

g) Always pre-clean the quartz sheath before use with alcohol and dry thoroughly. 

 

To keep the original characteristics: 

 

1) Do not use the SPRT in conditions where there is vibration or mechanical shock. 

2) Avoid thermal shock - allow the SPRT to warm-up and cool-down slowly. 

3) Do not exceed the temperature limits (-200°C to +670°C for 909/25Ω) or (-200°C to 550°C for 100Ω 

versions). 

4) If used above 450°C, always cool slowly to 450°C, and maintain at 450°C for approximately 30 minutes, and 

then withdraw to ambient. 

5) Always cool a hot SPRT in a thermometer rack where the SPRT can cool in an upright position, never cool in 

a horizontal position. 

 

To obtain best results, the immersion recommendations given in Appendix I should be observed. 

 

The cable is connected as follows: 
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RETURNING YOUR THERMOMETER TO ISOTECH 

 

The Model 909 is an extremely fragile SPRT and we strongly recommend that this it is personally hand carried , 

however due to strict customs procedures imposed worldwide this is not always possible. 

 

In the event that this SPRT has to be transported by courier either our specially designed wooden transport case with 

elasticised suspension or the original cardboard carton will have been used.  

 

In both instances we recommend that you keep the packing and all its internal pieces. 

 

Full re-packing instructions can be found later in the manual. 
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APPENDIX I 

 

One of the principal difficulties encountered in making high precision measurements with long stem thermometers is 

that resulting from poor immersion characteristics of the thermometer.  The relatively poor thermal contact between 

the thermometer element and the surroundings, together with the conduction and radiation down the stem, call for a 

very deep immersion.  Figure 2 shows how the measured temperature for this particular design of thermometer 

depends upon immersion in a triple-point-of-water cell.  The immersion characteristics are noticeably different for the 

different types of thermometer and as we would expect, depend upon how close the platinum wire is to the walls of 

the stem.  The heating effects found in the three types of thermometer shown Figure 1 (a, b and c) in a triple-point-

of-water cell are 1mK, 3mK and 1mK respectively for a 1mA measuring current. 

 

It is worth remarking here that if the ultimate in reproducibility is being  sought, better than 20uK for example, it is 

the stability of the heating effect that is likely to be the limiting factor.  This arises because it becomes increasingly 

difficult to maintain the constancy of thermal contact between the resistance wire and the surrounding medium as the 

temperature resolution increases. 

 

a.  

 

 

 

 

b.  
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c. 

 

 

 

Figure 1; Designs of resistance element found in long-stem platinum resistance thermometers 

 

a) bifilar winding on a mica former (Meyers Design) 

b) coil inside silica tubes (Barber Design) 

c) wires in alumina tubes; this type of element is usually mounted in an Quartz tube (Rosemount design) 
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An immersion of 15cm in a triple-point-of-water cell (which is demanded for measurements of the highest accuracy) 

is not difficult to achieve, but at higher temperatures, it becomes difficult to produce regions of uniform temperature 

which are sufficiently long.  The immersion required for a given accuracy does not depend strongly upon temperature 

because of the logarithmic nature of the dependence.  For example, in Figure 2 the temperature difference between 

thermometer G and the triple point decreases by a factor of 10 for an increase in immersion of just over 3cm.  Thus, 

if the outside temperature differs by 250°C rather than 25°C from that of the medium being measured, an additional 

3cm immersion is all that is required.  Conversely, if the outside temperature differs by only 2.5°C, only 3cm less 

immersion is required.  Thus, if the temperature of a water or oil bath at 20°C is being measured in a room at 22.5°C, 

an immersion of 9cm would be required for an accuracy of 0.1mK, compared with an immersion of 12cm in the 

triple-point-of-water cell.  This also explains why it is so difficult to make accurate measurements of high 

temperatures.  The uniformity of temperature demanded is much greater than might be expected.  On the basis of a 

3cm immersion being required for each factor of 10 in temperature difference, it is obvious that a temperature 

difference of 0.01°C at a distance of 6cm from the element will produce the same error as a difference of 1°C at a 

distance of 12cm. 

 

 

Figure 2 
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UKAS ACCREDITATION SCHEDULE ISSUE 037 
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SPRT REPACKING INSTRUCTIONS USING THE WOODEN 

TRANSPORT CASE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: Always remember to label the box thoroughly with “FRAGILE” and “THIS WAY UP” labels and arrange adequate 

insurance cover. 

 

Your unit should now be ready to send safely. 
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SPRT REPACKING INSTRUCTIONS USING THE CARDBOARD 

CARTON 

 

 

 

Note: Always remember to label the box thoroughly with “FRAGILE” and “THIS WAY UP” labels and arrange adequate 

insurance cover. 

 

Your unit should now be ready to send safely. 

 

 

 


