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GUARANTEE

(©lsothermal Technology Limited

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

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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Isothermal Technology Limited
Pine Grove, Southport, Merseyside, PR9 9AG, England
Telephone: +44 (0)1704 543830/54461 | / Fax: +44 (0)1704 544799
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CAUTIONARY NOTE

ISOTECH PRODUCTS ARE INTENDED FOR USE BY TECHNICALLY TRAINED AND COMPETENT PERSONNEL
FAMILIAR WITH GOOD MEASUREMENT PRACTICES.

IT ISEXPECTED 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 WOODEN
TRANSPORT CRATE 912-00-00

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

follow the unpacking instructions.

Please keep this crate and all its internal pieces should the SPRT be required to be returned.

A n

~ -

Inspect the crate to ensure it is the correct way Unscrew and remove the top panel from the
1 up and for any signs of damage 2 crate and inspect for any internal damage

- - )
3 | AIFTIIFAAEITEFAY,
| —
|
2. B

D4

The SPRT Cradie is suspended within the Unscrew each of the lowast four bols allowing
3 crate by eight shock cords. The lower four the eyelets to fall loose within the crate. The
shock cords can be removed (refer to 4) SPRT cradie is now hekd by the upper cords.
/\
e U Pt y

Beling very careful to support the SPRT Cradle Once the SPRT Cradle is no longer connected
5 the upper four shock cords can now be to the crate the ¢rate can be removed 50 that
removed (refer to 4) justthe SPRT Cradle remains

G 0>
| [

The nuts on one end of the longer studding can The 4 remaining studs can be besened and
be removed and the long pieces of studding the corner T’ sections and foam msulation
slid free blocks can be slid free. The SPRT case should

now be free of the cradie.

DO NOT DISCARD THE CRATE AND ITS INTERNAL PIECES — IT CAN BE REUSED
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SPRT UNPACKING INSTRUCTIONS WHEN PACKED IN WOODEN

TRANSPORT CRATE 931-22-128

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

follow the unpacking instructions.

Please keep this crate and all its internal pieces should the SPRT be required to be returned.

Visually inspect the wooden crate to ensure it is the
correct way up and for any signs of damage, if the
shock/tilt watch labels have been activated this must be
noted to the carrler preferably on delivery.

Unscrew and remove the top panel to reveal the inner
cardboard carton which is holding the SPRT in its
storage case.

The inner carton is attached and permanently
suspended by pre-fixed elastic cords and sealed by two
velcro straps.

DO NOT CUT OR TRY TO REMOVE THE ELASTIC CORDS
OR STRAPS,

4 | To open the inner carton lid carefully undo the veicro
straps

E The SPRT case is held Inside the carton with poly end
foam blocks.

Supporting the SPRT case from undemeath very
carefully lift from the carten and remove the poly end
foam blocks from the SPRT case.

DO NOT DISCARD THE CRATE AND ITS INTERNAL PIECES — IT CAN BE REUSED
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DESCRIPTION

The 670SQ is our best SPRT. The platinum winding is supported on a quartz spiral. Two platinum lead wires from the
winding are welded to 4 platinum wires, each of which run up individual fine bore quartz tubes to the hand area where
they are secured to a 4 core cable which runs to the measuring instrument.

The 670SQ 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 670SQ can be 25.5Q (recommended) or 100Q). Wga is > |.11807 as specified in the

ITS-90. The 670SQ will work from -200°C to +670°C and can be supplied either with Rrpw and Wga or with UKAS
calibration to one of the ranges specified in Databook 5.

GENERAL USE

Once calibrated your 670SQ will maintain its W values provided it is fully annealed.
Depending on use (time, temperature and handling). Rrpw 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 Rrpwand can be restored by annealing.

SPRT’s are subject to oxide effects which can cause large positive shifts in Rypw, 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 Rrpw 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 Rrew.
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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)
b)
<)
d)
e)
f)
g)

Have a special place in which it can be stored

Do not drop or knock

Do not put lateral pressure on the stem; it is rigid and will break, not bend
Support by clamping the PTFE handle between soft jaws

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

The cable will withstand 200°C

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

To keep the original characteristics:

PoNPE

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

Avoid thermal shock - allow the SRPT to warm-up and cool-down slowly.

Do not exceed the temperature limits -200°C to +670°C.

If used above 450°C, e.g. at Aluminium (660°C) temperature always cool slowly to 450°C, then maintain at
450°C for approximately 4 hour, and then withdraw to ambient.

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 | should be observed.

The cable is connected as follows:

V+ Red —

— V- Green
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RETURNING YOUR THERMOMETER TO ISOTECH

The Model 670SQ 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 one of our specially designed wooden transport crates
with or the original cardboard carton will have been used.

In all 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 |

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 | (a, b and c) in a triple-point-of-
water cell are ImK, 3mK and ImK respectively for a |mA 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.

— Platinum Element Support Leads
L ///////////////////////////,:g F
T | |
—— 7mm Diameter
Glass Sheath — Mica Cross Insulator
b.
4 platinum leads Silica tube

Welded Y’ joints platinum to platinum

Platinum-glass anchorage
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Lead wires

Platinum element

Platinum ceramic support
assembly gold-brazed to sheath

S

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

Platinum sheath——

Lead wire support

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 |5cm 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. | mK, compared with an immersion of | 2cm 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 |2cm.
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THE LONG TERM PERFORMANCE OF A 670SQ THERMOMETER
INTRODUCTION

The 670SQ thermometer is a technical breakthrough in thermometry. This is characterised by the fast initial annealing of
the thermometer and its subsequent stability.

The design is the latest evolution of SPRT technology and research over the past 5 years at Isotech.
To evaluate the 670SQ fully 5 were made, annealed and calibrated from aluminium to nitrogen (660°C to -196°C).

One of these 5 was then used on a daily basis to evaluate fixed point cells. After use the water triple point resistance was
remeasured. On occasions Wga was also measured.

The easiest way to present the vast amount of data is to draw graphs of how the Rrpw and Wga vary with use — see graphs |
and 2.

It should be noted that during each excursion the thermometer was at temperature for 3 melts and 3 freezes of each cell
over | week or more.

The thermometer behaved predictably, increasing its resistance slightly at Tin and Zinc and reverting back to its original
value after excursions to aluminium.

For a copy of a typical UKAS calibration of a 670SQ please contact Isotech.

Graph 1
670SQ/002
VARIATION OF R,., WITH TIME AND USE

22 12 = 13

11 12 ek R 13
¥ [0 06 ,P-Q-O"'. o 07

R, 1mK s | | | | | | | "\ !
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Graph 2
VARIATION OF Wga WITH TIME AND USE
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UKAS Accreditation Schedule Issue 037

Schedule of Accreditation
issued by

United Kingdom Accreditation Service
21 - 47 High Street, Feltham, Middiesex, TW13 4UN, UK

Isothermal Technology Ltd

Issue No: 037  Issue date: 19 March 2007

s Pine Grove Coatact: Mr J P Tavenar
UKAS Southport Tal: 444 (0)1704 6438201544611
0175 - Merseyside Fax! +44 (0)1704 544799
PRS 9AG E-Mail: cakabi@ésotech.couk
Accredited to Website! www.isotech.co.uk

ISONEC 17025:2005
Callbration performed at the above addross only

DETAIL OF ACCREDITATION

Measured Quantity \ Range Best Maasurement Remarks
Instrument o Gauge Capability Expressed as
an Expanded Uncertainty
| (k=2)
— [ | _ X%}

TEMPERATURE

Platoum theomocoupies W*ChwoC | g9C Thenmomupks Wihoe » cokd
Cahitenticn by comparmons 0 Cruio | 0.45°C Juncion will v increased
‘ 8 CwEsd*C 04°C woatay

660 “C o 1100 C | 07°%C

1100 “C to 1300 'C 17
Cairatons o Aved pores 2R Cupm sz 'C 0.4
Gon/Patinue Mamocougies 0°C w000 ~C 0t
Calorasan ot bxed poinis 420 0800, P52 ¢ 0.08
O Iheemosoupies 106 °C

B Cwio C
0 Cws5°C
$'CodvaC C
300 °C 1o 430 °C 0.3%C

| 420°C 1090 C 04°C
66T lo 1100 C 03'c
1900 °C 10 13200 *C 22'C
Compsenatng and estansun 25 'C to 200 °C 1C ‘

cAtdes ‘

Pratrum resstance

thermoemetors ‘
‘ Calbraben by compatisons 40C lo 40 C | 7O0mK
40*C jo +50 'C 1 LOmK
H*CwisE'C | SOmK
[ 156 *C 10 300 *C | 68mK
300" T o420 °C | 2WmK
| A20"C o 660 *C | 33mK

Aswsesamend Nacager PE (01 7R almoon Sgle 6371 Pagm 13
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United Kingdom Accreditation Service

Schedule of Accreditation

issued by

Isothermal Technology Ltd
Issue date: 18 March 2007

Issue No: 037

Calibration parf: ot main ac only
Measured Quantity Range Best Measurament Remarks
Instrument or Gauge Capability Expressed a3 |
| an Expanded Uncertainty
(k=2)
&-wite plalinum resstance
thermometén
Calibration at fxed polnts Lncortainty In tha detemination
of Villix) usad to calculste
Seo Noto 1 17580 coallicents
28 Ntrogen 165798 °C | BmK
TP Mercury 388344 *C | D2amK Note TP = Triphe Post
MP Gattium 207646 °C 015 mK FP = Freazing Poim
FP edium 158 5685 C T0mK MP = Moting Pant
P Tin 231 928 °C 1.0 mic BP = Boiing Pont
FP Zinc 418527 C 12 mK
FP Alumrerium 860323 °C 20mK Note 1. Suitabée anly for
FP Sivar S8 C TmK HTISPRTa wilh fugh statelity
includes axtrspotation % zero
Soe Note 2 power ond inmnamion checks
BPF Nitrogan 85788 C 10mK
TP Merary 388344 °C 2.0mK Note 2: Suitatée for mos!
MP Gatigm 297840 °C T.omK SPRTS using nominal cument
P indum 155.5085 *C 20mK
FP Tin N8 30mK
FP Zine: 410527 C 35mK
FP Aminium 860,323 C 10 mK
FP Sives @178 'C 40 mK
Fixoe Folnt Talls
See Noge 3 Note 3 Suitatio for optveal
TP Mercury -38 6344 °C 022 mK reaisatons. Inchdes 3 melis,
TP Water oM c 007 mK 3 eazea. 2 inlercompansons
MF Gaftum 297646 °C 0.07 mK
FP Indwum 150 5685 'C 065 mK
FP Tin 231828 C 08 mK
FP 2Zing 419527 C 0.8 mK
FP Alumisiam 560323 C 11mK
FP Sdver 86178 °C 20 mK
Sea Note 4 Note & Approprate for shim
TP Marcury 388344 °C 1.0 mK | celfs. Inchides 1 med, 1 hoeze.
TP Water a01°C 05 me 1 leccompansnn sequencs
MF Gallum 25,7648 °C ; 10mK usirg a manitor SPRT
FP Indum 156 5665 °C | 20mK
FP Tin 291 928°C | 2.0 mK
FP 2nc 410527 °C | 20mK
FP Alutrim 600323 °C | BmK
FP Siver 981 78 °C | 30 mK ’
|
Metal Block Cabbrasars ang 0c | 10 mK Satatle for gero reference
Portabie Liqud Baths B0 CwOC | 25mK batha
0*Co 156 °C | 20 mx
156 “C to 300 *C | 35 mK
300 °C to 420 C | 50 mK
420 “C o 660 °C |65 mK
650 °C lo 1100 °C 10°¢C ‘
1100 C 8 1300 ¢ 30Cc
|
d PE (01750 Birgle_037) Page2of 3
Page 15 of 19

670 SQ 03-12/17



Accredited to
ISQNEC 17025:2005

Schedule of Accreditation

Issued by

United Kingdom Accreditation Service

Issue No: 037

21 - 47 High Street, Feltham, Middiesax. TW13 4UN, UK

Isothermal Technology Ltd
Issue date: 19 March 2007

Calibration per d at main add only
Measured Quantity Range Best Measurement Remarks
instrument or Gauge Capability Expressed a8
an Expanded Uncertainty
| - - (k=2)
ELECTRICAL
DC VOLTAGE Up to 140 mV 12 ppm =06 pV
MOV 14V 12opm = 13V
14Vaiay 2ppm = 12 4V
DC RESISTANCE 0tiaion 03 ppm « 01 42 Aeaistors suitable %r ol
10 0o 250 O 03ppm+25u0 Immaeson can be maatured
250 1 %0 1000 O 0.4 ppm + 10 u0) ovar the range 10 *C %30 “C
121010 k02 12 ppen
10 & 10 100 ki3 12 ppm
Spet Values 250 0.061 ppry Generation of resissance
250 0.066 ppm Maaswement of resistances
AC REBISTANCE
260ma00 0 75 He 15 ppm The uncertsindes can only be
400 12 %0 1000 (2 | 75 e 100 ppm realised for resisiors with
sutanla AC chacactenslics
Spot Valuw
250 TSHe 5 ppm
TENPERATURE SIMULATION
Tomparatire ndicators and
simusatars, calbraton by
electrical smulation, or the
following sensor types:
Base mutal thermocoople Z00°C to 1600°C | 03C includirg culd junction
compansation
Nodlo matal thermocousle 200°C 1o 1780°C L osC Incluging cokd Junction
compensation
Resstunce sensom (PH00) “200°C 1o 800°C | 002C
END
Assursmard Manpgar PE (0175Cakermtion Singe_037) Papeldald
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SPRT REPACKING INSTRUCTIONS USING THE WOODEN TRANSPORT

CRATE 912-00-00

Once the SPRT is safe within the carrying case Place two of the 'T" shaped bars on either end
a foam ond piece Is placed over each end ol the feam as shown and tighten into place
with the four shorter threaded rods, with dome
nuts and above and two normai nuts beneath

g

Nom thiat the foam blocks and 'T" bars hold the
SPR case securely in piace the shackles are
threaded through each of the four outermost

With all four ‘T" bars in place the four longer
threaded rods are now used to pull the foam
blocks towards each other Once light they

are held in place wih two nuis at each end holes on the 'T' bars as shown
r— = =
3 \\ /.l
=B  —
= N
—- ~ oo ~

Putting the SPRT case aside the eight eye-bolts The SPRT case can now be suspended in the
are pushed through the four holes in the side crate using the eight shock-cords. The SPRT
panels of the shipping crate and fastened as case can be rested at the correct height before
shown above the upper four shock-cords are pulied tight

GO0

Once the shock-cords have been pulied tight Once the SPRT case is held firmly in the centre
the 'U' shackles are used to hold the shock- of the crate replace the top panel of the shipping

cord tight as shown above. This is repeated crate and fasten in place with screws.
at all eight corners of the crate The SPRT 5 now ready to send

Ensure to label the crate thoroughly with “FRAGILE” and “THIS WAY UP” labels and arrange adequate insurance

cover.
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SPRT REPACKING INSTRUCTIONS USING THE WOODEN TRANSPORT
CRATE 931-22-128

Check that the inner carton is still attached and Place the two poly end foam blocks over the
permanently suspended by its pre-fixed elastic ends of the closed storage case.
cords.

Lower into the inner cardboard carton. Carefully close the inner carton lid and seal
using the velcro straps (when supplied) or

strong packing tape.

Replace the top panel and fasten in place with @ The SPRT is ready to send.

screws.

Ensure to label the crate thoroughly with “FRAGILE” and “THIS WAY UP” labels and arrange adequate insurance
cover.
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SPRT REPACKING INSTRUCTIONS USING THE CARDBOARD CARTON

Place the two foam bloecks over the ends of
1 the closed case

T, \"a NI TP Trn T Ty
” ‘J}\’t\b\? SRS ORORD z .\1

the unit from maoving and seal the box fill with chips

Pad out the ends with polystyrene chips te stop E Lower the inner box into the outer bax and

v
.
¥
%
[
)

3
s,
9
¢/
\
.

e s———.
w‘axvm':»rwrmm\'o»':x-'mwrwm\mm 7y

Lift the mner box slightly so the polystyrene Place the protective sheath, If supplied, on
chips completaly surround # top of the chips and seal the box

tY D8 »

Ahvays ramember to label the box thoroughly Your unit should now be ready to send safely.
7 with “FRAGILE® and "THIS WAY UP" labels
and amange adequate insurance cover.

Ensure to label the carton thoroughly with “FRAGILE” and “THIS WAY UP” labels and arrange adequate insurance
cover.
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