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Assigned Value
ubstance State
He & \%
e-H2 i< T
e-H2(He) X & orz.V(G)
e-H2(He) X & orZ.V(G)
Ne 73
02 &
Ar &
Hg K
H20 /K
Ga #%
In &
Sn §5
In $¥

T e R R

Gu i F

*IRFIR < B AR ] $5(1455°C),3E(1554

Wil 7,< ITS-90 DEFINING FIXED POINTS

k °C
3 toS
13.8033 -259.3467
~17
~20.3

24.5561 -248.5939
54.3584 -218.7916

83.8058 -189.3442
234.3156  -38.8344
273.16 0.01
302.9146 29.7646
429.7485 156.5985
505.078 231.928
692.677 419.52
933.473
1234.93
1337.33
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Precooling
Access Hole

SPRT

Therrmomelter
Gulde Tube

Vvater Vapor

Borosilicate

Slass

Reentrant
Thermometer Well

Vwater from lce Bath
or Alcohnol

water Solid (lce)

Vwater Liguld

Metal Bushing

Soft Pad

lce Bath or
Maintenance Bath

Cushion
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Two-Wire Connection ‘

RL1
W—o0 +

R=R;+ R, + R,
Rz
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Three-Wire Connection
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Four-Wire Connection e
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Platinum to platinam
welded "¥ "joints

Platinum conducters
in silica straws

Welded
platinum snd

Fully annealed strain freo
pure platinum wire



i Standard Platinum Resistanca
Thermormeter

EREERROSRHRERT

Platinum Eiamen

, Seal
: -—EE'PE”'E __Insulation

Sensor -~ Alumina Spool " Cap_~ Lead
Wire Wires

PLATIFLIF HEH AR © T

Glass-to=Matal
Single Bore Sea| _ .
Inconel Sheath Insulating Tubing Connection Joint ~ Handle.
/ e
_— e 'rj ‘I." s
= ':E-_:.';'f'.'_ '::..':'--‘ "' : Sensing % Insulsting Disk L :

Elemian; Platinum Glass Tube
Wire for Vacuum




 Standard Platinum Resistance
Thermometer







AMALL DINMETER
PLATINLUY
SEMZING WIRE

ELEMENT
COMMECTION
THe LEADS

FROTECTIVE
OWVERCORT

HOH-ELECTRICAL U CORDUCTIVE
WIMOIME MAKOREL

ELEMENT
CONMECTION

FLATIMLM

RESIATAHCE SEHIIRNGWIRE

FATTERN

FowW DER
FLCHING

—— 00 LA HEF

ELEMENT
SLUEETRATE

RESIETAMCE
TRIM O RES

FREOTECTIOMTLURE




7, IEC 751 Amd.2-1995, ASTM E1137-1995)
HH#32(R100/R0) = 1.3851 -

anfEAE > PIERRIEDTE(R) - FIFWE 5 EN R ATHE B A A E R R R B S B4 -

375.7 3771 378.6 380.1 381.6 383.1 384.6 386.0 387.5 389.0 390.4
800 0 9 8 7 5 3 0 8 5 2 8

-25 -30 -35 -40 -45 -50 -55 -60 -65 -70 -75 -80 -85 -90 -95 -100
50.06 48.00 45.94 43.88 41.80 39.72 37.64 35.54 33.44 31.34 29.22 27.10 24.97 22.83 20.68 18.52
90.19 88.22 86.25 84.27 82.29 80.31 78.32 76.33 74.33 72.33 70.33 68.33 66.31 64.30 62.28 60.26
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
100.0 101.9 103.9 105.8 107.7 109.7 111.6 113.6 115.5 117.4 119.4 121.3 123.2 125.1 127.0 128.9 130.9 132.8 134.7 136.6 138.5
0 0 5 0 5 9 3 7 1 4 7 0 2 4 [ 8 9 0 0 1 1 1
138.5 140.4 142.2 144.1 146.0 147.9 149.8 151.7 153.5 155.4 157.3 159.1 161.0 162.9 164.7 166.6 168.4 170.3 1721 174.0 175.8
100 1 0 9 8 7 5 3 1 8 [ 3 9 5 1 7 3 8 3 7 2 [
175.8 177.6 179.5 181.3 183.1 185.0 186.8 188.6 190.4 192.2 194.1 195.9 197.7 199.5 201.3 203.1 204.9 206.7 208.4 210.2 212.0
200 [ 9 3 [ 9 1 4 [ 7 9 0 1 1 1 1 1 0 0 8 7 5
212.0 213.8 215.6 2173 219.1 220.9 222.6 2244 226.2 227.9 229.7 2314 233.2 234.9 236.7 238.4 240.1 241.9 243.6 2
300 5 3 1 8 5 2 8 5 1 [ 2 7 1 [ 0 4 8 1 4
247.0 248.8 250.5 252.2 253.9 255.6 257.3 259.0 260.7 2624 264.1 265.8 267.5 269.2 270.9 272.6 274.2 275.9
400 9 1 3 5 6 7 8 8 8 8 8 7 6 5 3 1 9 7
280.9 282.6 284.3 285.9 287.6 289.2 290.9 292.5 294.2 295.8 297.4 299.1 300.7 302.3 304.0 305.6 307.
500 8 4 0 [ 2 7 2 [ 1 5 9 2 5 8 1 3
313.7 3153 316.9 318.5 320.1 321.7 323.3 324.8 326.4 328.0 329.6 331.2 332.7 334.3 335.9
600 1 1 2 2 2 1 0 9 8 [ 4 2 9 [ 3
345.2 346.8 348.3 349.9 351.4 353.0 354.5 356.0 357.5 359.1 360.6 362.1 363.6 365.1
700 8 3 8 2 6 0 3 [ 9 2 4 6 7 9



3.0

2.5
2.0

1.5

1.0

Q.5 = / _/"’——‘:'\/50\ —

Y e = 770 O
200 -100 | 600 650
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TOLERANCE

* Typical approach for ] N /
medium to low accuracy Er fscé?éé"-”?gﬂ‘%‘??;/
and industrial applications I //
» Resistance at temperature 37 7
I'Is compared to defined | 1 A somon, |
(table) ValueS \ / JIS C1604 - 19810.2
\ 410 / 2
« Usually, DIN, IEC-751, or \_| _/ AN g ™
. al7s / / BAND 3
ASTM 1137 defined - NV ZZ5
. . // / BAND 5
equations are used R %/é o

TEMPERATURE “C

FROM FLUKE



T AREEEE
DIN 43760. IEC 751. BS 1904

Tolerance Class Definitions
Ct icESEERESEHRmEIES » D
DIN class A: = (0.15+0.002 | tl| °C
'DIN class B: =(0.30+0.005 | tl| °C.
class C: =(1.27+0.005 | tl °C

e ASTM 1137 class A
= =+[0.13 + 0.0017]|t|]] °C
@ 100 °C =[0.13 + 0.0017|100]] = =0.30 °C

« ASTM 1137 class B
= =4[0.25 + 0.0042|t|]] °C
@ 100 °C =[0.25 + 0.0042|100]] = =0.67 °C




BT AREREBE

DIN 43760. IEC 751. BS 1904

m =2 1/10 DIN 1/5 DIN 1/3 DIN CLASS A CLASS B CLASS C
°c £ +*Q HoC +0 +2C £Q EIC +Q =G +Q *°C =0
— 200 0.13 0.06 0.26 0.11 0.44 0.19 0.55 0.24 1.3 0.56 2.27 1.15
—100 0.08 0.03 0.16 0.06 0.27 0.11 0.35 0.14 0.8 0.32 1572 0.71
0 0.03 0.01 0.06 0.02 0.10 0.04 0.15 0.06 0.3 0.12 1.27 0.50
100 0.08 0.03 0.16 0.05 0.27 0.10 0.35 0.13 0.8 0.30 1.77 0.67
200 | 0.13 0.05 0.26 0.10 0.44 0.16 0.55 0.20 1.3 0.48 2.27 0.83
300 0.18 0.06 0.36 0.13 0.60 0.21 0.75 0.27 1.8 0.64 277 0.98
400 0.23 0.08 0.46 0.16 0.77 0.26 0.95 0.33 2.3 0.79 3.27 1.10
500 0.28 0.09 0.56 0.19 0.94 0.31 1.15 0.38 2.8 0.93 3.77 1.22
600 0.33 0.10 0.66 0.21 1.10 0.35 1.35 0.43 3.3 1.06 4.27 1.32
650 0.36 0.11 0.72 0.23 1.20 0.38 1.45 0.46 3.6 1.13 4.52 1.36
700 —_ — — = = . — — 3.8 112 4.77 1.41
800 = Sy = = g G = o 4.3 1.28 5.27 1.49
850 s == g et i s e = 4.6 1.34 5.52 1.56
Tolerance Class Definitions
(tREREBAREE - )
DIN class A: =(0.15+0.002 | t|°C
DIN class B: =(0.30+0.005 | t|°C
class C: =£(1.27+0.005 | tl|°C FROM GROLY




Manual Temperature
Calibration
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Scanning Module
PRT Scanning 1
Thermocouple Module —
Scanning Module B
SPRT/PRT Module |
70 Q) ‘BOD @x ':o 1
1560 Base Unit X Toy Reference
Probe

Probes Under Test
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* UBC = Unit-being-Calibrated
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(Liquid In Glass Thermometer)
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(1) 2> (Total Immersion) :
BRI B RRAEN B I FRGE R E 6~12mm °
~ (Partial Immersion) :

ORI F RGP E I FRIF R
~ (Complete Immersion) :
m&”ﬁ4“mmpﬁﬁﬁ
B oo EBIFF o ZHIIFR o

(2) 386

Wi

i

(3) Fw



728 1% FOR LIG. CAL

LIQUID-IN-GLASS THERMOMETERS
Temperature Measuring Range
-200 to +550°C

Uncertainty at Calibration Points
0.03 to 2.0°C

Temperature Measurement Based on Princigle
Expansion of a Liquid in Glass

Organic Filled

Total immersion




fap= A 7 (Complete-lmmersion ) B TR: IEfE-2

Hart's winidow hatis L"I-".'J.HJ'.;'.' viscometr: wort .;H.!'u'l il thritions J-'_.r.-l"l'-'.'.i'.i'f'rer"!L'-

INMMErsion thermometers
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Fehlergrenzen Thermometer
Gemal dautscher Eichordnung EQ 14-1 sind folgende
Fehlergrenzen fir die gangigsten Thermometer festgelegt

Bei Thermometem mit benetzender themnomelnscher
Flissigkait, die ganzeintauchend justiart sind:

Limits of Error for Thermometers

Under the regulations No EQ 141 of the German ~Eich-
ordnung« the foliowing limits of error of the most current
thermometers are laid down

The linits of error for thermometers with wetting liquia cali-
brated for total immersion are as follows:

Eichtehlergrenze bei Skalenwert — limita far govemment testing
at graduation sntervall
Temperaturberelch — range 0,5°C 1*C 20 C 5 C
von/irom 2007 C bis/to ~t10° C — + 30 + 40 + K
gberhalb/above —-110° € bis/to — 10° C *1¢C +2°C + 40 C +5C
obsrhalbsabowve — 10° Cbhis/to 110 C ol LY = £ 2¢C + 30 + B0 C
oberhalb/above -110° C bis/to 2100 C — + 30 0 4 4o + KO (™

bei Thermometem mit nicht benetzender thermometri-
scher Flassigkeit, die ganzeintauchend justient sind:

The limits of error for themmometers filled with liguid which
doas notl wet and designed for total immersion.

Eichtehlergrenze bei Skalenwert — limits for government testing
at graduation intervati
Temperaturbareich — range 0,05° C 0,1¢ C 02°C 0,50 C 102 200 5C
von/from — 589 C bis/to~ 10°C — +03°C| =04°C | £9,5°C | +1°C } + 20¢C | + 5°C
oberhalb/above — 16° C his/ta + 1102 C T01°C | x029C| ~03°C | £0,5°C +1°C { x 200 | + &5°(
oberhaib/abave + 110° G bis/to + 210° C — — +d40C | +05C | £1°Cc | + 200 | + Ko
oberhatb/above + 210¢ C higfa + 4100 C S _ — +1 9¢ +200 | + 280 + 500
oberhalb/above + 410° C his/to + 6102 C — —_ — +30Cc |+ gl + s
oberhalb/atove + 610°C — —_ - — —_— 100 C + 100 C
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Thermometrische Flussigkeiten

Die thermometrischen Fliissigkeiten werden prinzipiell in
zwal Kategorien unterteilt. in benetzende und nichtbenet-
zerle. Letzlere sind vorzuziehen, da sie wesenllich zuver-

Jassigere Resuliate liefern. Nachstehend aine Dbersicht;

Thermometer Fluids

The themnometric fillings pertain to two calegories: liquids
which wet glass, and liquids which do not wet. The last are
to be preferred as the results they give are much more re-
liable. Hereafter a summary.

Thermometrische Fliisaigkeit Abkirzung Yon bis benetzend
Thermomaetric filling abbrevlaton from o wetting glass = (grad — 1)
Quecksilber — mercury Hg ~38°C + B00°C| nein —no | 0.000160{ 150° C, 16/B})
Cuecksilber-Thallium- | — mercury — thallium Hg-TI -58°C| ca150°C| nein—-no |0.000M58({ O°C, 16/B)
Legierung — alloy
Galliem — gallium Ge ¢a. 10°C| ca 1200°C] nein —no | 0.00010 { BOY° C, Quasz)
Pentangemisch - pentane compound Pent. ~2000C{eca. +30°C| ja-yas |0.0000 (-180°C, 16/B)
Athylalkohol — athyt alcohol Alk. ~110°C|ca. +100°C)  ja-—yes 0001 (-50°C, 16/B)
Toluol — loluene Tol. —100°C |ca. +100°C] ja-yes | 0.00f ( -B0¥C, 16/B)
Kreosot — Creos0le - ca. —-400C |ca. +2000C) ja—vyee | —
rote (blaue) Spezial- — red {blue) special Fllg. ca.—40° | ca. + 2509 C ja—yes -
flnssigkeiten liquids

An benetzenden Fiillfilissigkeiten sind auBer den obenge-
nannten noch gebrauchlich: Amylalkohol, Petroleumn, Ben-
Zoesaure-Amylester und eine ganze Reihe von gemisch-

ten organischen Flissigkeiten.

In addition to the wetting liquids listed some others are
used as well: amyl alcohal, pelroleumn, benzoic acid-amy-
tester, and & great number of mixed, organic liquids.
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ZEED ANSI 96.1 F &%
TYPE K TYPE J
o 277 © G
| }
*5
*=1.1
2/5% 2/5%
TYPE E TYPES R, S
o 316 37[’ A © o s38 1482 o
| | |
‘ts»a e ]
*1 7 et 1/10%
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TYPE T
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+1.2 “:2.8 c
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TYPE B
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WHITE WHITE 32 to 1382°F
IRON CONSTANTAN - Eal O to 750°C
e COPPER-NICKEL IRON(+) gt D L O to 42.283
Cu-Ni RED RED O to 200°C
BROWN ~ BLACK Extension Grade
YELLOW YELLOW -328 to 2232‘:F
- > 3 c =
NICKEL-CHROMIUM | NICKEL-ALUMINUM = T ?,?,O 1o 2,5%,0 d
K NI-Al bttt Ly -5.973 to 50.633
Ni-Cr _ NI-Al S nEn 32 to 392°F
= g~ — = = 0 to 200°C
Ay v — AN g BROWN YELLOW Extension Grade
v COPPER CONSTANTAN NONE NONE s Aol 32 10 176°F
5| {a) >
Cu SO e N_ICKEL ESTABLISHED ESTABLISHED Extension Grade
Cu-Ni
BLUE BLUE -328 to 662°F
COPPER CONSTANTAN - + -200 to 350°C
Cu COPPER-NICKEL f" NONE Thermacouple Grade -5.602 1o 17.816
Cu-Ni BED RED -60 to 100°C
BROWN BLUE Extension Grade
. PURPLE PURPLE -328 to 1652°F
* . 7 -200 to 900°C
NICKEL-CHROMIUM | COPPER-NICKEL NONE Thermocouple Grade A aSA T Ea B
Ni-Cr Cu-Ni RED e 32 to 392°F - -
- o O to 200°C
BROWN PURPLE Extension Grade
ORANGE ORANGE -450 to 2372°F
NICROSIL +* - -270 to 1300°C
e s e | @8 | none Thegscogisgrade . | _yoaoratirinon
i- i Ni-Si-Mg i STy 0 to 200°C
BROWN ORANGE Extension Grade
BLACK 32 to 2642;(’:F
PLATINUM- o . O to 1450
PLATINUM ORI - Thermocouple Grade
-
1301;: r:::ou:::m Pt i O o ‘29 NONE 3()2:,01%%%? O to 16.741
-13%6 - o
GREEN Extension Grade
BLACK 32 to 2642°F
PLATINUM- - TINUM -+ 0O to 1450°C
10° RHODIUM e = BRCHNE NONE Thefg‘gfg%%‘g.jg'ade O to 14.973
P1-10% Rh ESTABLISHED L= 0 to 150°C
GREEN Extension Grade
BLACK
-
COPPER COPPER-NICKEL NONE NONE 33 :o ;gggF
2 o
Cu Cu-Ni ESTABLISHED RED Extension Grade
GREEN
: GREY :3(5)2 to :}]%Q%EF
PLATINUM- PLATINUM- NONE e . to 1700
Cias Th couple Grade
30°: RHODIUM 6% RHODIUM LA e o NONE b L O to 12.426
Pt-30% Rh Pt-62 Rh & ¢ 0 to 100°C
GREY Extension Grade <
WHITE 32 tc>2432208)‘g
TUNGSTEN- — - O to O°
TUN TEN NONE
S 26% RHENIUM ﬁ NONE T S s Eacio O to 38.564
w W-26° Re ESTABLISHED > RED Dt SH0oC
= o ) =
BLUE TRACE Extension Grade
WHITE 32 to 4208°F
TUNGSTEN- TUNGSTEN- e - . o :3:(2;32:308 PR
59 RHENIUM 26% RHENIUM NONE oL e saca
ESTABLISHED RED 32 to 1600°F O to 37.066
wW-52c Re W-26°- Re L - O to 870°C
- AED trace Extension Grade
WHITE 32 to 4208°F
» TUNGSTEN- TUNGSTEN- NONE % " O to 2320‘”8 ”
o ermocouple Grade
32 RHENIUM 25°: RHENIUM G i , iy NONE a2 1o BOGOE O to 39.506
wW-3% Re wW-25° Re - 0 to 260°C ROM ( :ROL

Extension Grade
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= A RiiE B R BS 1843 Din 43714 | c 16104080 | NFC 42323
ANSUMC96.1 Type J EESTowT et T yevow | IRRIESRREPERIESIESEIBETTE
o . - i BS4937 part 3 - - | SEEREIOI{EEAE » B S sziEsy
2.2°C or 0.75 1.1°C 0.4
. ¥ o . or 0.4% JIS C 1602 T B i ot =% = KEDP - RS AmaEsEsdhT~=
NF C 42-321 BLAcK e YELLOW N 6B -
2.2°C or 0.75% ANSI/MC96.1 Type K ‘_BHOM!N ,,RED ,RED :Eu'ov: NSE1E ~ ER ~ MeEREE » S5
ESEET | evon | BRI | | i | e | | S et
2°C or 2.0% : * JIS C 1602 E - — B FOTESEEEE =T
Below 0% NF C 42.321 oo - | ememere== | L. we| S Al muiesmemisse o
WHITE _RED. YeEuow | TOESEIEMASKEYEER - RS
ﬁ.‘ - éf_ SEER o
L &W BROWN
RED BLUE BLUE
1.0°c or 0.75% ANSI/MC96.1 Type T e B el e YEUow | ISR OISR - (SREREESE
Above 0°C_ softty el 854937 part 5 = ‘— &; f; 350 C_EFRZHIPSsENSIEIESR
.0°C or 1.5% = . - - o
Below 0% NF C 42-321 e Bt 3 - g bt BLUEEL“E EEEISIERARP A=A
1.7°C or 0.5% ANSUMCI6.1 Type E BN A2t i yEvow | IR SR{E ~ MYERTE ~ F|_ET X ~
Above 0°C REEr e el ot - - &” B EMES [E R =18 2R IEFD
1.7°C or 1.0% -0° -4% syt S T S - - |T{EsES{EARMmME4{E - (SO 5%
S s NF C 42-321 BROWN BLACK roReLE S g H_.S) SEZ2P 33\ - 5
e FZFIBVEEE 1000 CHFERK/] HEEE
Above 0°C AT i NONE ETES - f£160 CLUTFOE=Sak
g.zl'»‘c cg_(z;.r)% : - ESTABLISHED ISR - EARIRSR (FGiE2s
elow O

) TS -

1.5°C or 0.25%

0.6°C or 0.1%

ANSIYMCS6.1 Type R
BS4937 part 2

DIN 43710

JIS C 1602

NF C 42-321

B=S2{E27EEHEE » s
1bE - TSR - FRESTIWMETESE S
hSaE5FE 331 » B 1000 CLL

1.5°C or 0.25%

0.6°C or 0.1%

ANSUMCS6.1 Type S
BS4937 part 1

DIN 43710

JIS C 1602

NFE C 42-321

L i SiE-CRRSEARERR - AT

S| —rSsREsEaIEEE D - RO

AR REE -

B ACK
& WHITE + RED + RED | 4 veLLow
- - -> —=_
i ~ ‘ i 5
BLUE WHITE WHITE GREEN
GREEN WHITE Bt ACK GREEN
ANSIMCS6.1 Type B v TS "o BRI O - LR
| e e BEdesy part7 EYAKIAR B o STANCARD | ZF 5 IR R PE SR TP B EGESS b
ESTABLISHED USE f’ = = USE BYIRs -
JIS C 1602 COPPER GREY GREY COPPER
NF C 42-321 R GREY GREY MR

‘ 4.5°C to 425°C
1.0% to 2320°C

NOT
ESTABLISHED

NONE
ESTABLISHED

4.5°C to 425°C
1.0% to 2320°C

NOT
ESTABLISHED

NONE
ESTABLISHED

NO STANDARD
USE AMERICAN COLOR
CODES

4.5% to 425°C
1.0% to 2320°C

NOT
ESTABLISHED

NONE
ESTABLISHED

NO STANDARD
USE AMERICAN COLOR
CODES
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=
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TYPE e & | N = &€ MR B = TYPE = #x ki &= M B8 =
4 ) ¥ | sm # [ 5xe e el * 2 S o | %5 wm
321 High Temp. High Temp. 740°C 871°C 151 Felted ServTex ServTex Braid 288 *C 343°C
Gilass Braid Gilass Braid
350 Ceramic Fiber| Ceramic Fiber 1204°C 1427°C 153 TFE Tape ServTex Braid 28R0C 343°C
(not fused)
355 Ceramic Fiber| Ceramic Fiber 1204°C 1427°C Felted ServTex
251 Felted ServTex Glass Braid 288C 343°C
401 Polyvinyl Cotton Braid s88C —
301 Vitreous Silica Vitreous Silica oR2oC 1093C
502 Polyvinyl Polyvinyl -29 to + 105°C -
Fiber Fiber
503 Polyvinyl Twisted with |[-29 to + 105°C —_ 302 Double Glass Glass Braid 482C 538°C
Filler Cotton Braid
Serve/PVC 303 Enamel/Glass Glass Braid 4820°C 538°C
505 Polyvinyl Ripcord -29 to + 105°C — Braid
304 Glass Braid Gilass Braid o o
506 FEP Extr. FEP Extr. 204°C 260°C * - 482C 538"C
507 FEP Extr. FEP Extr. 2049C 260°C 305 Double Glass Glass Braid 4820C 538°C
Wrap
508 TFE Tape TFE Tape 260°C 316°C 306 Glass Braid Glass Braid 4820C 538°C
Fused Fused
509 FEP Extr. FEP Extr. 204°C 260°C -
S 307 TFE Tape TFE Coated A4820C 53K80C
Tyitistec (not fused) Glass Braid
510 Polyvinyl Polyvinyl -29 to + 105°C — TFE Coated
Twisted Glass
511 Fused Polyim- None 316°C 427°C 308- |Double Cotton Twisted, with ]RC -
ide Twisted 002 Wrap Double Cotton
512 Tape Fused 316°C 4279C Braid
Fused Polyim- Polyimide 309 High Temp. High Temp. 704C 871°C
513 ide Tape 316°C 427°C Glass Braid Glass Braid
Tape Pused 311 High Temp. High Temp. 7049C 871°C
514 Fused Polyim- Polyimide 150°C 200°C . ;
. . Gilass Braid Gilass Braid
ide Tape
515 Tape e Tefzels 150°C 200°C 313 Glass Braid Glass Braid 482°C 538"C
Tefzel™
516 Teftzel* 260°C 288C 314 High Temp. 704°C 871C
Tetzel™ Twisted Glass Braid Twisted
r)l.’ o, Y o .
S17 x a0 288°C 315 Glass Braid — 482°C 538°C
PFA
Twisted
200 PEA -29 to + 105°C - b
PEA Twisted 316 Glass Braid High Temp. 538°C 650°C
Polyvinyl Glass Braid
1000 Polyvinyl Twisted/ -29 to + 105°C —

Cabled

FROM

GROL
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Types 151, 153

Type 151:Felted ServTex® — ServTex braid Type 401
Type 153:TFE tape . not fused / felted Extruded PVC — Cotton braid
ServTex® — ServTex braid
e __.-,":-,,‘_- i __:-‘;‘_;-_‘" cizees . e ‘w/- _I - I—_.-_-.__
- st
Types 302, 304, 305, 313
302:Double glass braid — Glass braid Type 502
304:Glass braid — Glass braid Extruded PVC — Extruded PVC
UL Listed. R e
305:Double glass wrap — Glass braid S
31 1:Thick glass braid — Thick glass braid e o e
Type 303 Type 505
Enamel / Glass braid — Glass braid Extruded PVC — Ripcord construction =
B P e N A N S Sy =~ S R
Type 507
Type 307 Extruded FEP — Extruded FEP
TFE tape , not fused / TFE coated glass UL Listed.

braid — TFE coated glass braid e ——— —

Type 321

High temp. glass braid — High temp. glass Type 508
braid Fused TFE tape — Fused TFE tape
—!—_‘f -
- “’, \

—

Type 510
Type DSOS Extruded PVC . twisted with copper drain —
Extruded PV — Twisted / Cotton serve / Aluminum / Mylar®™ shield , ExlrudedV

extruded PVC overall overall. UL Listed.

o —
O ——— -
Multipair Cables
900 Series. Extruded PVC — Cabled —
Type 509 ) ; Aluminum / Mylar®™ shield — Extruded PVC
Extruded FEP twisted with copper drain — Overall. (Also available in FEP , Tefzel™® -~
Aluminum / Mylar™ shield / FEP or Kapton@overall). UL Listed. g
overall. UL Listed. e
 AE— R - 3
- o
Type 511 J Type 512 <
Fused Kapton® tape — Twisted pair Fused Kapton®™ — Fused Kapton tape
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ANSI and

for Thermocouples,

Color Codes’
Wire and Connectors

Al DMEGA®™ Themmocouple Wire, Probes and Connectors are available with either NS or Color Codes. Inthis Handbook,
moddel numbars in the To Crder talbles reflect the RINED Colo-Cocdec Product., Please sese the next pages for instructions on hone 1o
orcer Color-Coded products.
Connectors connectors f ‘
ANSI MC 96.1 Maximam | EMF (V)] .
AMSI Color Coding Camments T/C Grade |Owver Maox.
Code Envirommnent Teanp. Temnp.
DL LU i Lot Bare Wire Range Range
Rad
+ IRON comnsTanTan | et Tt e i
e  Fa COPPER- Cuddizing =t High —210 o 1200°C]  _B.095 o
{magnetic) MICKEL Mot B i for | —=46 10 2105°F GO.553
Su-Mi Low Tamesaraluras.
= [ Claan Coidi el Inerl.
CHROME G~ H||:HEG_'6' lLI::I:-l!!ﬂ L:nla-_::qn.aacuunmernr
K Lo ALURIIRON Haducing. W ick —2roe1gree|  —s.as8 0
e Mi-Al nm“;ﬁ'e e dar | —454 10 2501°F 54.886
(rmagnetic) Calbration
Mild 0 xidi
comnsTanTAN | Rretiinn Vacaarn or
' — CRERER COPPER- r.'lurgﬁrl\e Is PTEI;-ell-'lﬂlzr?.m.- —270 to 4000 —6.258 ta
Cu r%!EE'rE:- Tamipsraturs & Cryooaiic —454 1o FSETF naETe
Applications
- Oeicli Inert .
CHICLIME Cahy CORNSTAMNTAN Ilelle:‘d l_'l‘s';'gu'n":arcﬁ'-}m _oro o 1000°c]  _o.=35 1o
CHEOI U I el Heducing Piahest EMP | —as4 o 18227F]  Teara
Mi-Cr Cu-Mdi Par De-gree-
Altarnative
N OMEGA- B~ OMESA-N" 1o Ty —zrow1zonee]  —a3as
MICROSIL NISIL rars Siabia T 7 ¥
Pt . ol l—'ﬂfﬁ gtabie’: A4S0 10 2372°F] Lo AT .513
Oxidizre or lnsgk.
Do Bkt Insert in el
CELIS 1300 HHODION | LA THHUM Tubes Bowareof | —Stwimeec|  _ozoe
ESTABLISHED 35 HEICD L HEqEminEtan. - S8t 3214°F | to 271101
Dxidizeea or Insgl.
MO HE pLaTium- | praminon | PSUERTRELGLSE | o
ESTABLISHED : Contamination. el kil e,
= 52 10&-?&£%HM B Hn;uh"TasTr:::r:iuIEre —58 10 3214°F to 18653
Exien Grad
MO NE COPPER COEPER-LOWW “Gmxm“r_zlg Wire for
S Cu MICKEL Al=o Enm:lrlrggcﬂuf%. [
Su-Mi Exlension Wra.
o
1 I WleE
O NE gnpmgﬂfé%'ﬂjm SPLATINURL. Tebalsn::l-l:\.'.ll?rr'\e i Iy e
ESTABLISHED G y ontaminabon. b :
: JHign T Comenon L 52 bo IIOBF
F1-30% Rh F1-5%% Rh N n%Ta%allE-dl.raFrI: = =
‘Wacuum. Inert Hyshosoan.
P NE iy TR
N [ s aclca .
ESTABLISHED m”%,.-STE" Eﬁmﬁzﬁgﬁmm L rSE O o 232000 0 1o 38,564 COLOR CODE
Wo2eon. Fa a2 LI 52 1o 4208°F (VW)
facuum, Inart, Hydrcsoan
r0 NE TUNGSTEM- | TUNGSTEN- | Blre of Bkl men MO S TANDARD C
ESTABLISHED 59, FHENILIM | 265 RHEMIUM | Mot Bracteal Below 32 a508F | omsr.oes COLOR CODE
SEiLH e W26 Re Mot For Oxidizing = (w 5}
Atmcsphars
Wacuum, Inert,. Hyor oo
TUNGSTEM- | TUNGSTEN- [BESwars ol Embntiamant MO STANDARD D
MO NE S AHERILIM | 257 RHENIUM 2 PR i for | e 23e0eC USE AMSI
ESTABLISHED W-a9 Re -2 Cheidizing Atmosphers o 0 1o =9.505 COLOR CODE (Wa}

* Mot official syrmibol or sfandamd dasignalion
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PURFPOSE

T his document has been produced by EA as a means of giving advice for calibrating tfemperature indi-
cators and simulators by electrical simulation and measurement. It serves to promote the use of con-
sistent procedures and represenis a consensus of EA member opinion. These approaches taken ars
for the guidance of both the accreditation bodies and their client laboratories. This document was ap-
proved by the EA General Assembly in November 1999

February 2000 Fage 1 of 18
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EA-10/11 « EA Guidelines on the Calibration of Temperature Indicators and Simulators by Electrical
Simulation and Measurement

Indicator intended for use with resistance thermometer

S Standard resistance
indicator

Resistance selected
temperature displayed Q)

(*C)

Terminals Terminals

Fig. 1
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Indicator intended for use with thermocouple
(without cold junction compensation)

Standard voltage
Cu Wires generator

Indicator "

temperature displayed Lo
("C)

# Lo

em.f selected (V)
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Extension cable

Indicator intended for use with thermocouple
(with cold junction compensation)

Cold penciion compensation

N

Standard voltage
generator

e.m.f. selected (V)
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Simulator intended for use with resistance thermometer indicator

Cu Wires

Simulator

Standard ohmmeter

temperature selected

("C)

Fig. 4
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Simulator intended for use with thermocouple indicator
(without cold junction compensation)

Standard voltmeter

Simulator

temperature selected
()

em.f. measursd (V)
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Generator intended for use with thermocouple indicator
(with cold junction compensation)

Standard voltmeter

Simulator

temperature selected
(*C)

—

Cold junction compensation

Reference cold junction
(eg. ice point)

Fig. 6
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Temperature Reference Probes
(TR P) with Standard Size Connectors

1
==
4

MIETS O ECEEDS
for Thermocouple Calibration R
TRP Application-Meter Calibration »~All Standard Calibrations Available
Thuivimssili W Copper Wire 1 Comes Complete with Mating
-' o BSSEY Cu I = Connectors and Locking Clips
1o = Can Be Ordered with 300 mm (12"),
Therrnu-muple \ 600 mm (24") or 900 mm (36") Leads
Nt .. P;:ft':’gi“ 1304 Stainless Steel Sheath Material
Source

_ To Proba
- u l"""'
3 mm (%") dia.

.IL To readout instrument E-'ﬂppm-l:c-ppar

rd
B. T ction
— mWﬂ:;ﬂﬁ":ﬁ _Li = To Recorder or Readout |

o 300 mm (12"} —-{ s B L




| A ERTEEEHE (TRPIEM)
for Thermocouple Calibration

TRP Application-Meter Calibration
Thermocouple Wire E'D'F"F"er Wire
) a(+) (_‘ Cu ’
T b _\“\ o
Thermocouple \> Pogaiies
Meter TRCWA | Voltage
‘ Source
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Thermocouple leads

Connectors
"

TRP Application-Probe Calibration

Copper leads

v

Model TRC IlI-A

~+——— Series TRP Reference Probes
d) up to six can be used at
the same time

"Working"
Thermocouple
under test in a
known temperature
environment

Color-coded
Copper-Copper
connectors

EE III
2 Supplied with male
< and female
color-coded

/ thermocouple
connectors
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(uncalibrated) l
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p o B Rl | Your Sensor and
Readout

External Reference
Thermomeler

Dry-Well's Tharmﬂrﬁeterﬂ.‘:untmlter
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Standard Calibration Points

0
(32°F)

Liquid Nitrogen lce Point Boiling Point [alting Paint Melting Paint
A98°C (-320°F) oG (32°F) 1nu=ﬂ?212“FJ in of Zinc

232°C (Mo°F)  420°C (787°F)
TypesJ K. Eand N 1‘ 1‘ T‘




Introduction to Automatic
Temperature Calibration Solution

ReIE/S|

H B Lom AR L




nual Temperature
Calibration

—_1 T NN S —_—— jj ~
—_ =x] ~N A ) VN | . rl:[ 3
8/ T\ /am) = ISR
Thermistor
Scanning Module
PRT Scanning
Thermocouple Module
Scanning Module
SPRT/PRT Module

1560 Base Unit

om® ‘.". ') OO &
A XXy, ,.' Reference
Probe

Probes Under Test
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Thermistor

Scanning Module

PRT Scanning
Thermocouple Module
Scanning Module

SPRT/PRT Module

OQ R0 ex *Xo
1560 Base Unit Zep,

e lemperature Calibration
TE 1o

-

Eyd

EZ BN

Reference
Probe

Probes Under Test




Xxample System

EXS ekl

Reference Readout

SRR E R U 48

Reference Thermometer

PC, Software and Switch Scanner for UUTs



other Example System

Reference Readout Reference Thermometer

harervet

PC, Software and Switch Scanner for UUTs



the Instruments

==Y =N
NIE
To Serial Port Thermometer
Readout /Scanner
Dry-Well
e — Heat Source
( —— :\ — To Serial Port
To Serial Port
: Straight
(mS “h Through
(able
' To MASTER PORT
—  ToPORTA Bath
To PORT C ! Heat Source
oPORID | /
ToPORTE G,oH [/
: To Serial Port
A
Null Modem
Cables




ole of Automatic Calibration
vstem for Lab Calibration
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e UILR 6331(40°C ~300C)  7TO11AZ K 48 AR E S 9112
(300°C ~1100°C)
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Working
Std.

Stepping

nh:lz;i?:w

$ Stepping

, = Motor #1
'

J U | Switch
) Check
IEEE-488 std.. /\

A
<V|deo Fram e Grabber

<8255 " - ~ -

* UBC = Unit-being-Calibrated FROM ITRI/CMS
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Stability @ 25°C

/T B IR TR e T e T
Typical Competitor's Bath

24“32 .............................................................
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24,980 1~
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Temperature

leE WO N R R e

T I R R T e A T R S g

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii
2 I-m

I 1 L

i ———————————
2t 10 20 30 40 50 b0 70 80 90 100
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