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For measuring a cryogenic
temperature

Resistance thermometer

Model: R800-6, R800-7

Always keep these instructions with this R800-6 or R800-7.

Please be sure to deliver this instruction manual
to a person who uses this R800-6 or R800-7

[Please read this instruction manual for using this R-8006- or R800-7 correctly ]

CHINO
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M| Request and notices

[0 Request to the operator of the "R800-6" or "R800-7".

Th
Ke

is instruction manual describes the maintenance of the "R800-6" or "R800-7".
ep this instruction manual with the "R800-6" or "R800-7".

If you have unclear points or need technical assistance, please contact your sales
agent of CHINO Corporation.

Notices

1. The information in this manual is subject to change without notice and does not

2.

represent a commitment on the part of CHINO Corporation.

No part of this manual may be reproduced or transmitted in any form or by any
means, electronic or mechanical, including photocopying and recording, for any
purpose other than the purchaser's personal use without permission of CHINO
Corporation.

M| Warning and cautions

¢ Please use the thermometer correctly by keeping the following items.
In addition, please read this instruction manual carefully and keep it at the place where you can
access easily.

A Cautions May cause injury or physical damage)

A

¢ Don’t give any vibration or shock to the resistance thermometer.
This resistance thermometer is manufactured very precisely. Handle it with due care,
otherwise a wrong handling or operation method may seriously affect its performance.
If the resistance thermometer is subjected to severe vibration during operation or
measurement, the platinum-cobalt resistance wires may be distorted to cause a
short-circuit failure or the performance of this resistance thermometer will not be
satisfied.

A

¢ Don’t apply any force to the lead-out of the lead wires.
Particularly be careful with handling so as not to apply any
force to the part of leading the lead wires out of the —_
temperature sensing part of this resistance thermometer. ~__
Don’t abruptly bend the encircled part : : shown in the
right figure nor apply any force to it, otherwise the lead
wires may be broken.

¢Don’t use the resistance thermometer at a temperature outside the working
temperature range.
The lower-limit temperature is 4K in case of [Model R800-6] or 15K in case of [Model
R800-7].
Don’t use the resistance thermometer at a temperature lower than the above lower-limit
temperature. The higher-limit temperature is 100°C.

¢ Don’t apply any thermal shock to the resistance thermometer
Don’t insert the resistance thermometer abruptly, but insert it slowly without giving any
thermal shock when using it at a place where the temperature is different from the room
temperature more than 100°C.
Draw out the device slowly in particular when taking it out after measurement.
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B| Symbols in this instruction manual

The symbols shown below are used depending on important degrees for using the thermometer
safely and avoiding unexpected situations.

Irgz;:zam Symbols Contents
1 A This symbol is attached to a title for the sentence with .
2 ke s electrcal shock. fres.or oubledamages of he hemmometer.
3 Caution > |For avoiding injury or in physical damage to the thermometer.
4 m Information that we suggest to read carefully.
5 @ Information that you can use as a reference.
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1. Introduction

This resistance thermometer adopts platinum-cobalt dilute alloy as its resistance wires according to
the guidance of the National Research Laboratory of Metrology in the Agency of Industrial Science
and Technology of the Ministry of International Trade and Industry.

Platinum-cobalt dilute alloy is produced by alloying cobalt 0.5 at % of magnetic element to platinum,
and it is sensitive by far as compared with platinum in a cryogenic temperature area.

2. Lead wires (Division of the kinds of lead wires)

This resistance thermometer adopts a 4 lead-wires system to be able to measure the temperature
without any error due to a lead wire resistance.

1) 4 lead-wires are divided into 2 lead-wires being Silicon tube
connected through a silicon tube and 2 ones being %
connected without passing through the silicon tube. ¢ S Set

2) Connect one set to A terminals (+V-+I), and also
connect the other set to B terminals (-V--I).

Reference > [ Either set of wires may be connected to V or me terminal. ]

3) Set the 2 wires that resistance between 2 wires becomes the value close to 0Q2 a set, in case that a
silicon tube misses and a division of the kinds of lead wire becomes indistinct.

Reference > [The resistance value between A——-B in the room temperature is about IIOQ}

(at 25°C).

3. Mounting to the measuring substance

Be careful with the following 2 items when mounting this resistance thermometer.
(1) Keep a good thermal contact between the measured substance and this resistance thermometer.
(2) Prevent the inflow of heat from the lead wire.

Caution > [ These points may cause a measuring error in cryogenic temperature measurement. ]

3.1 Mounting to the into the chamber of cryostat
1) Drill a hole on the oxygen free copper block (a suitable
hole diameter is @ 2.1 mm).

2) Insert this resistance thermometer and fill the space R800-0
between oxygen free copper block and this resistance bz
thermometer with oil having a good thermal
conductance. (*)

Oxygen free copper block

Oil

3.2 Mounting to the surface of measuring substance Mounting screw holes

1) Prepare a jig (made of oxygen free copper) for
mounting this resistance thermometer as shown in the
right figure for example.

2) Fill the space between the resistance thermometer
insertion hole and this resistance thermometer with oil
having a good thermal conductance. (*) Oxygen free copper block

Remarks > [(*) An example of normally employed oils }

(1)Vacuum grease of low temperature (2) Apiezon grease (3) Silicon grease
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4. Connecting of lead wires and thermal anchoring

4.1 Connecting of lead wires
Model R800-6 and R800-7 are provided with lead wires (1 m).

Remarks > [ If it is necessary to prolong the lead wires, use a thin polyester-sheathed and
small-diameter copper conductor of less than @ 0.2mm for the purpose of
preventing thermal inflow from the lead wires.

For the connection method. refer to following items.

4.1.1 Direct connecting
Silicon

Insulate the wires by covering them with a silicon tube
. . tube
or the like after soldering them. :D@
| — /

Polyester-sheathed wire

4.1.2 Connecting by using a relaying terminal

for a strain gauge or a like 7777,
Connect the wires by using a relaying terminal for a \
strain gauge. .))' labeled

I' relayying terminal
for strain gauge

Polyester-sheathed wire

4.2 Thermal anchoring
A measuring error may be produced to be higher than an actual value due to the thermal inflow from
the wires.

[Caution > | It is necessary for preventing this measuring error to bring the lead wires into
| contact with the measured substance securely by means of thermal anchoring.

4.2.1 In case of mounting to copper circular rod

4.2.2 In case of mounting to pipe

Thermal Z
. —
anchoring I_

part

4.2.3 In case of mounting to block of measuring
substance surface

Thermal
anchoring
part
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5. Specifications

Item

Specifications/Contents

Resistance value

100Q + 0.15Q (at 0°C).

Measuring temperature range

R800-6: 4K to 375K (120°C heat resistance)
R800-7: 15K to 375K (120°C heat resistance)

Sensitivity Min: 0.09Q/K at 12K Max: 0.40Q/K
Tolerance +0.5K

(with reference to the attached [Reference characteristics table])
Repeatability Better than 10mK

Rated current

2mA DC

Response time

90% response 5seconds (in case of 0°C — liquefied oxygen)

4-conductor polyester-sheathed copper lead wire

Lead wire @: 02mm L: 1000mm long (JIS C3202-94)
Temperature  sensing  part | Spiral coil system
structure Alumina ceramic structure

Protective tube

Capsule type gold plated oxygen free copper
@:20mm L:23mm

6. External dimensions

2.0+ 0.05

23

1000

Unit: mm
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7. R800-0 Reference characteristics table (4 to 300K)

Temp Res. Temp Res. Temp Res. Temp Res. Temp Res. Temp Res.
(K) ivalue(QQ)] (K) i value(Q)| (K) : value(QQ)|] (K) i value(Q)| (K) : value(QQ)| (K) i value(Q?)
51 17.460 101 36.784 151 55.856 201 74.237 251 92.166
52 17.814 102 37.174 152 56.229 202 74.600 252 92.521
53 18.172 103 37.563 153 56.602 203 74.962 253 92.876
4 7.792 54 18.534 104 37.952 154 56.975 204 75.324 254 93.230
5 7.937 55 18.898 105 38.341 155 57.348 205 75.686 255 93.585
6 8.066 56 19.265 106 38.730 156 57.720 206 76.048 256 93.939
7 8.182 57 19.635 107 39.118 157 58.092 207 76.409 257 94.294
8 8.289 58 20.007 108 39.506 158 58.464 208 76.770 258 94.648
9 8.388 59 20.382 109 39.893 159 58.835 209 77.132 259 95.002
10 8.483 60 20.759 110 40.280 160 59.207 210 77.493 260 95.356
11 8.574 61 21.138 111 40.667 161 59.578 211 77.854 261 95.710
12 8.664 62 21.518 112 41.054 162 59.949 212 78.214 262 96.064
13 8.755 63 21.900 113 41.440 163 60.319 213 78.575 263 96.417
14 8.848 64 22.284 114 41.826 164 60.690 214 78.935 264 96.771
15 8.945 65 22.669 115 42.211 165 61.060 215 79.295 265 97.124
16 9.046 66 23.055 116 42.597 166 61.429 216 79.656 266 97.478
17 9.150 67 23.443 117 42.981 167 61.799 217 80.015 267 97.831
18 9.262 68 23.831 118 43.366 168 62.168 218 80.375 268 98.184
19 9.380 69 24.221 119 43.750 169 62.538 219 80.735 269 98.537
20 9.506 70 24.611 120 44.134 170 62.906 220 81.094 270 98.889
21 9.640 71 25.001 121 44.517 171 63.275 221 81.454 271 99.242
22 9.783 72 25.393 122 44.900 172 63.644 222 81.813 272 99.595
23 9.934 73 25.784 123 45.283 173 64.012 223 82.172 273 99.947
24 10.094 74 26.177 124 45.665 174 64.380 224 82.530 274 : 100.299
25 10.263 75 26.569 125 46.047 175 64.748 225 82.889 275 i 100.652
26 10.442 76 26.962 126 46.429 176 65.115 226 83.248 276 | 101.004
27 10.629 77 27.355 127 46.810 177 65.482 227 83.606 277 { 101.356
28 10.826 78 27.748 128 47.191 178 65.850 228 83.964 278 i 101.708
29 11.031 79 28.141 129 47.571 179 66.216 229 84.322 279 i 102.059
30 11.246 80 28.534 130 47951 180 66.583 230 84.680 280 : 102.411
31 11.469 81 28.929 131 48.331 181 66.950 231 85.038 281 | 102.762
32 11.701 82 29.324 132 48.711 182 67.316 232 85.396 282 : 103.114
33 11.942 83 29.719 133 49.090 183 67.682 233 85.753 283 i 103.465
34 12.192 84 30.114 134 49.469 184 68.048 234 86.111 284 : 103.816
35 12.450 85 30.508 135 49.847 185 68.413 235 86.468 285 i 104.167
36 12.716 86 30.902 136 50.225 186 68.779 236 86.825 286 i 104.518
37 12.989 87 31.296 137 50.603 187 69.144 237 87.182 287 i 104.869
38 13.270 88 31.690 138 50.980 188 69.509 238 87.539 288 i 105.220
39 13.558 89 32.083 139 51.357 189 69.874 239 87.896 289 : 105.570
40 13.853 90 32.477 140 51.734 190 70.239 240 88.252 290 : 105.921
41 14.154 91 32.870 141 52.110 191 70.603 241 88.609 291  106.271
42 14.461 92 33.262 142 52.486 192 70.967 242 88.965 292 i 106.621
43 14.774 93 33.655 143 52.862 193 71.331 243 89.321 293 | 106.971
44 15.093 94 34.047 144 53.237 194 71.695 244 89.677 294 | 107.321
45 15.417 95 34.439 145 53.612 195 72.059 245 90.033 295 ;i 107.671
46 15.746 96 34.830 146 53.987 196 72.422 246 90.389 296 : 108.021
47 16.080 97 35.222 147 54.361 197 72.786 247 90.744 297 | 108.371
48 16.419 98 35.613 148 54.735 198 73.149 248 91.100 298 : 108.720
49 16.762 99 36.003 149 55.109 199 73.512 249 91.455 299 : 109.070
50 17.109 100 36.394 150 55.482 200 73.875 250 91.811 300 : 109.419
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